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NOTICE

All questions or other communications relating to this document should be sent only to NFPA Head-
quarters, addressed to the attention of the Committee responsible for the document.

For information on the procedures for requesting Technical Committees to issue Formal Interpreta-
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na-
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit-
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA
does not, by the publication of this document, intend to urge action which is not in compliance with ap-
plicable laws and this document may not be construed as doing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox-
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with
that subject in its technical committee documents for many years.

There is a concern that the growing use of synthetic materials may produce more or additional toxic
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit-
tees to review the documents for which they are responsible to be sure that the documents respond to this
current concern. To assist the committees in meeting this request, the Board has appointed an advisory
committee to provide specific guidance to the technical committees on questions relating to assessing the
hazards of the products of combustion.

Licensing Provision — This document is copyrighted by the National Fire Protection Association
(NFPA).

1. Adoption by Reference — Public authorities and others are urged to reference this document in
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and
changes desired by the adopting authority must be noted separately. Those using this method are requested
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term “adoption by
reference” means the citing of title and publishing information only.

2. Adoption by Transcription — A. Public authorities with lawmaking or rule-making powers only.
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free
license to print and republish this document in whole or in part, with changes and additions, if any, noted
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of
law, provided that: (1) due notice of NFPA’s copyright is contained in each taw and in each copy thereof:
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction’s
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex-
clusive license to print, republish, and vend this document in whole or in part. with changes and additions,
if any, noted separately provided that due notice of NFPA’s copyright is contained in each copy. Such
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide
funds for the research and development necessary to continue the work of NFPA and its volunteers in con-
tinually updating and revising NFPA standards. Under certain circumstances, public authorities with
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest
will be served thereby.

3. Scope of License. Grant — The terms and conditions set forth above do not extend to the index to
this document. >

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA
Documents which is available upon request from the NFPA.)

Statement on NFPA Procedures

This material has been developed under the published procedures of the National Fire Protection
Association, which are designed to assure the appointment of technically competent Committees having
balanced representation. While these procedures assure the highest degree of care, neither the National Fire
Protection Association, its members, nor those participating in its activities accepts any liability resulting
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on
materials or processes, or for the completeness of the text.

NFPA has no power or authority to police or enforce compliance with the contents of this document
and any certification of products stating compliance with requirements of this document is made at the peril
of the certifier.
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Reference: 3-3.2.1
The Committee on Safety to Life notes the following error in NFPA 102-1986: -
1. Insert the word “Not” into the boldface title of 3-3.2.1:

3-3.2.1 Capacity per Unit of Exit Width for Enclosed Stadiums. Grandstands. and Arenas Not

Subject to 3-1.92.
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This edition of NFPA 102, Standard for Assembly Seating, Tents and Membrane,
Structures. was prepared by the Technical Committee on Safety to Life and acted on
by the National Fire Protection Association, Inc. at its Annual Meeting held May
19-22, 1986. in Atlanta, Georgia. It was issued by the Stangla,rds Council on June 11,
1986, with an effective date of July 1. 1986, and supersede”s'r"all previous editions.

The 1986 edition of this standard has been approved by the American National
Standards Institute.

Origin and Development of NFPA 102 .
This standard is the result of a committee project inaugurated shortly after the cir-
cus fire in Hartford, Conn., on July 6, 1944, in which 168 lives were lost.

A committee was organized under the joint sponsorship of the Building Officials
Conference of America and the National Fire Protection Association under the pro-
cedure of the American Standards Association. As a result of extensive deliberation
during the winter of 1944-1945. this committee prepared a draft of a proposed stan-
dard which was submitted at the annual meeting of the National Fire Protection
Association in June, 1945. This was then printed and sent to all of the members of the
Association. to a representative group of leaders in the outdoor amusement industry,
and to all others who filed requests for copies. As a result, numerous constructive sug-
gestions were received, all duly considered by the committee in several meetings, and
the 1946 standard was completed by the committee. It was then adopted by the spon-
soring organizations, the National Fire Protection Association, and the Building Of-
ficials Conference of America, and approved by the American Standards Association
as an American Standard on May 22, 1946.

As a result of circulation and use of the 1946 standard, various proposals were made
for revision in the interest of clarification. These were considered by the committee
and revisions recommended by the committee and circulated to all concerned for com-
ment, further amended, and adopted by the National Fire Protection Association and
the Building Officials Conference of America in 1948; the American Standards
Association approved the 1948 edition as an American Standard on January 5, 1949.

In 1949 the committee recommended further changes to include the essential fea-
tures of an earlier standard on grandstands., Z20.1, which covered certain types of,
grandstands not covered in the 1946-1948 standard, Z20.2, thus making the conti-

nuance of the earlier separate standard unnecessary. The 1949 revision, 220.3, also -

made the standard applicable to foldable grandstands in buildings that had not been
previously covered. After the usual circulation for comment the revisions were adopted
in 1949 by the sponsors, and the revised text was approved by the American Standards
Association as an American Standard, April 5, 1950.

Revised editions of the standard have been prepared by the committée and adopted
by the sponsors in 1957, 1966, and 1967. The 1972 edition was a reconfirmation of the
1967 edition.

The 1978 edition was prepared by the Committee on Tents, Grandstands, and Air-
Supported Structures and represented a complete revision of the 1972 edition, com-
plete with a new title, Standard for Assembly Seating, Tents, and Air-Supported
Structures. The means of egress section was coordinated with the provisions of NFPA
101®, Life Safety Code®.

This 1986 edition further coordinates with the Life Safety Code. It was prepared by
the Technical Committee on Safety to Life through its Subcommittee on Tents and
Membrane Structures. Its scope was extended beyond assembly occupancies to include
tents and membrane structures used for any occupancy.

QUINCY. MA 02269
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NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on that
paragraph in Appendix A.

Information on referenced publications can be found in
Chapter 11 and Appendix B.

Chapter 1 General

1-1* Scope. This standard covers the following struc-
tures:

(a) Folding or telescopic seating for mass seating as
differentiated from grandstands and bleachers.

(b) Assembly seating facilities, such as grandstands
and bleachers, that are permanent, temporary, or por-
table, and that are fixed, folding, or telescoping and that
are not within the scope of NFPA 101®, Life Safety
Code®. Such seating facilities may be located in the open
air or within enclosed or semienclosed structures such as
tents, membrane structures, and stadium complexes.

(c) Means of egress for assembly seating described in
(a).

(d) The construction, location, protection, and main-
tenance of tents and membrane structures used for any
occupancy as permitted by the applicable building code.

1-2 Purpose. The purpose of this standard is to provide
for life safety in relation to fire, storm, collapse, and
crowd behavior in assembly seating, tents. and mem-
brane structures.

1-3 Application. This standard applies to new facil-
ities. Where specifically noted, it also applies to existing
facilities.

1-4 Referenced Design Standards. The materials,
design, fabrication, and constructiom?of structures or
devices included within the scope of this standard shall
comply with approved construction standards for safety
to life and property as contained herein and in the ap-
plicable building code. In matters not specifically
covered in this standard, conformity with the applicable
standards in Chapter 11 shall be deemed as compliance
with approved standards for safety to persons and prop-
erty.

1-5 Equivalency Concepts.

1-5.1 Nothing in this standard is intended to prevent
the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness,
durability, and safety to those prescribed by this standard
provided technical documentation is submitted to the au-
thority having jurisdiction to demonstrate equivalency
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and the system, method, or device is approved for the in-
tended purpose.

1-5.2 The specific requirements of this standard may be
modified by the authority having jurisdiction to allow
alternative arrangements that will secure as nearly
equivalent safety to life from fire as practical, but in no
case shall the modification afford less safety to life than in
the judgement of the authority having jurisdiction that
which would be provided by compliance with the cor-
responding provisions contained in this standard.

1-5.3 Buildings with alternative fire protection features
accepted by the authority having jurisdiction shall be
considered to conform with this standard.

Chapter 2 Definitions

2-1 General.

2-1.1 The following terms, for the purposes of this stan-
dard, shall have the meanings given in this chapter.

2-1.2 Words used in the present tense include the
future; words used in the masculine gender include the
feminine and neuter; the singular number includes the
plural and the plural the singular.

2-1.3 Where terms are not defined in this chapter, they
shall have their ordinarily accepted meanings or such as
the context may imply.

2-2 Definitions.

Air-Inflated Structure. A structure whose shape is
maintained by air pressure in cells or tubes forming all or
part of the enclosure of the usable area. Occupants of
such a structure do not occupy the pressurized area used
to support the structure.

Air-Supported Structure.* A structure where shape
is maintained by air pressure, and occupants of the struc-
ture are within the elevated pressure area.

Approved. Acceptable to- the “authority having
jurisdiction.”

NOTE: The National Fire Protection Association does not
approve, inspect or certify any installations. procedures,
equipment, or materials nor does it approve or evaluate testing
laboratories. In determining the acceptability of installations or
procedures, equipment or materials, the authority having
Jurisdiction may base acceptance on compliance with NFPA or
other appropriate standards. In the absence of such standards,
said authority may require evidence of proper installation, pro-
cedure or use. The authority having jurisdiction may also refer
to the listings or labeling practices of an organization concerned
with product evaluations which is in a position to determine
compliance with appropriate standards for the current produc-
tion of listed items.

Assembly Occupancy.* Includes, but is not limited
to, all structures or portions of structures used for gather-
ing together 50 or more persons for such purposes as
deliberation, worship, entertainment, eating and drink-
ing, amusement, or awaiting transportation.
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Authority Having Jurisdiction. The “authority hav-
ing jurisdiction” is the organization, office or individual
responsible for “approving” equipment, an installation or
a procedure.

NOTE: The phrase “authority having jurisdiction™ is used in
NFPA documents in a broad manner since jurisdictions and “ap-
proval™ agencies vary as do their responsibilities. Where public
safety is primary. the “authority having jurisdiction” may be a
federal, state, local or other regional department or individual
such as a firc chief, fire marshal. chief of a fire prevention
bureau. labor department, health department, building official,
electrical inspector, or others having statutory authority. For in-
surance purposes, an insurance inspection department, rating
bureau, or other insurance company representative may be the
“authority having jurisdiction.” In many circumstances the
property owner or his designated agent assumes the role of the
“authority having jurisdiction”; at government installations, the
commanding officer or departmental official may be the “au-
thority having jurisdiction.”

Bleachers. A grandstand where the seats are not pro-
vided with backrests.

Exit.* That portion of a means of egress that is
separated from all other spaces of the building or struc-
ture by construction or equipment as required to provide
a protected way of travel to the exit discharge.

Exit Access. That portion of a means of egress that
leads to an entrance to an exit.

Exit Discharge. That portion of a means of egress
between the termination of an exit and a public way.

Fire Resistance. The time in minutes or hours that
materials or assemblies have withstood a fire exposure as
established in accordance with the test procedures of
NFPA 251, Standard Methods of Fire Tests of Building
Construction and Materials.

Folding and Telescopic Seating. A structure that is
used for tiered seating of persons, and whose overall
shape and size may be reduced, without being disman-
tled, for purposes of moving or storing.

Grandstand. A structure providing tiered or stepped
seating. Where the term grandstand is preceded by an
adjective denoting a material, it shall mean a grandstand
the essential members of which, exclusive of seating, are
of the material designated.

Heavy Timber Construction. Type IV (2HH) con-
struction as defined in NFPA 220, Standard on Types of

Building Construction.

Labeled. Equipment or materials to which has been
attached a label, symbol or other identifying mark of an
organization acceptable to the “authority having jurisdic-
tion” and concerned with product evaluation, that main-
tains periodic inspection of production of labeled equip-
ment or materials and by whose labeling the manufac-
turer indicates compliance with appropriate standards or
performance in a specified manner.

Limited-Combustible. As applied to a building con-
struction material, means a material, not complying with

the definition of noncombustible material, that, in the
form in which it is used, has a potential heat value not ex-
ceeding 3500 Btu per pound (8141 k]J/kg) per NFPA 259,
Standard Test Method for Potential Heat of Building
Materials, and complies with one of the following
paragraphs (a) or (b). Materials subject to increase in
combustibility or tlame spread rating beyond the limits
herein established through the effects of age, moisture, or
other atmospheric condition shall be considered com-
bustible.

(a) Materials having a structural base of noncombusti-
ble material, with a surfacing not exceeding a thickness
of % in. (3.2 mm) that has a flame spread rating not
greater than 50.

(b) Materials, in the form and thickness used, other
than as described in (a), having neither a flame spread
rating greater than 25 nor evidence of continued pro-
gressive combustion and of such composition that sur-
faces that would be exposed by cutting through the
material on any plane would have neither a flame spread
rating greater than 25 nor evidence of continued pro-
gressive combustion.

Listed. Equipment or materials included in a list
published by an organization acceptable to the “authority
having jurisdiction” and concerned with product evalua-
tion, that maintains periodic inspection of production of
listed equipment or materials and whose listing states
either that the equipment or material meets appropriate
standards or has been tested and found suitable for use in
a specified manner.

NOTE: The means for identifying listed equipment may vary
for each organization concerned with product evaluation, some
of which do not recognize equipment as listed unless it is also
labeled. The “authority having jurisdiction” should utilize the
system cmployed by the listing organization to identify a listed
product.

Means of Egress. A continuous and unobstructed
way of exit travel from any point in a building or struc-
ture to a public way, consisting of three separate and
distinct parts: (a) the way of exit access, (b) the exit, and
(c) the way of exit discharge. A means of egress comprises
the vertical and horizontal ways of travel and shall in-
clude intervening room spaces, doorways, hallways, cor-
ridors, passageways, balconies, ramps, stairs, enclosures,
lobbies, escalators, horizontal exits, courts, and yards.

Membrane. A thin, flexible, water-impervious mate-
rial capable of being supported by an air pressure of 1.5
in. (38.1 mm) of water column.

~

Membrane Structure. A building or portion of a
building incorporating an air-inflated, air-supported,
tensioned-membrane structure, a membrane roof, or
membrane-covered rigid frame to protect habitable or
usable space.

Noncombustible Material. A material that, in the
form in which it is used and under the conditions an-
ticipated, will not ignite, burn, support combustion, or
release flammable vapors, when subjected to fire or heat.
Materials that are reported as passing ASTM E 136, Test

1986 Edition



102-8

ASSEMBLY SEATING, TENTS, AND MEMBRANE STRUCTURES

Method for Behavior of Materials in a Vertical Tube Fur-
nace at 750°C, shall be considered noncombustible
materials.

Permanent. A building or structure that is intended
to remain in place for a period of 180 days or more.

Private Party Tent. A tent erected in the yard of a
private residence for entertainment, recreation, dining,
reception, or similar function.

Professional Engineer. An engineer who is reg-
istered or licensed to practice engineering.

Shall. Indicates a mandatory requirement.

Should. ‘Indicates a recommendation or that which is
advised but not required.

Smoke-Protected Assembly Seating. Seating served
by means of egress that is not subject to blockage by
smoke accumulation within or under a structure.

Temporary.
calendar days.

In place for less than 180 consecutive

Tensioned-Membrane Structure. A membrane
structure incorporating a membrane and a structural
support system such as arches, columns and cables, or
beams wherein the stresses developed in the tensioned
membrane interact with those in the structural support so
that the entire assembly acts together to resist the applied
loads.

Tent. A temporary structure, the covering of which
is made of pliable material that achieves its support by
mechanical means such as beams, columns, poles,
arches, rope, and/or cables. Tent may also include a
temporary tensioned-membrane structure.

Weathered Membrane Material. Membrane mate-
rial that has been subjected to a minimum of 3,000 hours
in a weatherometer in accordance with ASTM G 26,
Practice for Operating Light/Exposure Apparatus
(Zenon-Arc Type) With and Without Water for Exposure
of Non-Metallic Materials, or approved equal.

S
. Chapter 3 Means of Egress

3-1 General.

3-1.1 Where not specifically covered by this standard,
means of egress from facilities included with the scope of
this standard shall comply with the provisions of NFPA
101, Life Safety Code.

3-1.2 Smoke-Protected Assembly Seating.

3-1.2.1* For purposes of means of egress for fixed
seating, an assembly area with an occupant load in excess
of 25,000 wherein the roof is not less than 15 ft (4.6 m)
above the highest cross aisle or seat row, and having
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smoke-actuated venting facilities within that part of the
roof sufficient to maintain the level of smoke at least 6 ft
(2.1 m) above the highest seating or walking level, shall
be considered smoke-protected assembly seating. One
method for such determination is contained in NFPA
204M, Guide for Smoke and Heat Venting.

3-1.2.2 Outdoor assembly seating and means of egress
under a roof or other construction shall not be considered
to be inherently smoke-protected assembly seating (see
Section 2-2). Such areas shall be evaluated using ap-
plicable methods. One method for such determination is
contained in NFPA 204M, Guide for Smoke and Heat
Venting.

3-1.3 No aisle, passageway, stair, door, or other means
of egress shall be obstructed in any manner while the
facilities are occupied by the public.

3-1.4 No guy wire or guy rope shall cross any means of
egress at a height of less than 7 ft (2.1 m). Tent stakes ad-
jacent to any means of egress from any tent open to the
public shall be railed off, capped, or covered in such
manner as not to present a hazard to the public.

3-1.5* Consideration shall be given for making facilities
accessible to physically disabled people.

3-1.6 Occupant Load.

3-1.6.1 The number of persons admitted to any place of
assembly within the scope of this standard shall not ex-
ceed the capacity as computed in accordance with the
provisions of this section, nor shall it exceed the capacity
of the exits as defined in Section 3-3.

3-1.6.2 The occupant load in any assembly structure,
or portion thereof, shall be based on the following:

(a) An assembly area of concentrated use with
movable seats such as an auditorium, church, chapel,
dance floor, or lodge room — 7 net sq ft (0.65 sq m) per
person, or

(b) An assembly area of less concentrated use, such as
a conference room, dining room, drinking establishment,
exhibit room, gymnasium, or lounge — 15 net sq ft (1.4
Sq m) per person.

Exception to (a) and (b): The occupant load permitted
may be increased above that specified herein if the neces-
sary aisles and exits are provided, subject to the approval
of the authority having jurisdiction. An approved aisle,
exit, and/or seating diagram may be required by the au-
thority having jurisdiction to substantiate an increase in
occupant load.

(c) Seats without dividing arms or other physical
definition — 18 linear in. (45.7 linear cm) per person.

(d) The occupant load of an area having fixed seats
shall be determined by the number of fixed seats in-
stalled.

3-1.6.3 The walking surfaces of stairways, ramps,
aisles, passageways, or spaces used for exit access or cir-
culation shall not be obstructed or used for seats or sitting
or standing room.
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3-2 Types of Exits.

3-2.1 Exits of the specified number and width shall be
of one or more of the following types, in accordance with
the provisions of Chapter 5 of NFPA 101, Life Safety
Code.

(a) Door openings, leading directly to the outside of
the structure.

(b) Stairs.
(c) Ramps, Class A or Class B.

(d) Previously approved escalators and moving walks
in existing buildings and moving in the direction of exit
travel.

(e) Revolving doors conforming to the requirements of
Chapter 5 of NFPA 101, Life Safety Code.

3-2.2 Turnstiles. No turnstiles or other devices to
restrict the movement of persons shall be installed in any
place of assembly in such a manner as to interfere in any
way with required exit facilities.

3-3 Capacity of Exits.

3-3.1 Means of egress shall be measured in units of exit
width of 22 in. (55.9 ecm). Fractions of a unit less than 12
in. (30.5 cm) shall not be counted. Fractions of a unit
comprising 12 or more in. (30.5 cm) added to one or
more full units shall be counted as one-half unit of exit
width.

Exception: Calculation of the required width of means
of egress may be done in accordance with the
equivalency-based alternative calculation set out in Ap-
pendix D of NFPA 101, Life Safety Code, prouvided that
performance at least equivalent to that set out by 3-3.3 s
attained.

3-3.2 Capacity of Means of Egress.

3-3.2.1 Capacity per Unit of Exit Width for Enclosed
Stadiums, Grandstands, and Arenas Subject to 3-1.2,
The capacity and number of persons per unit of exit
width for approved components of means of egress shall
be as follows:

(a) Class A ramps and level egress components, not in-
cluding revolving doors and turnstiles — 100.

(b) Class B ramps — 90 for travel in the up direction,
100 for travel in the down direction.

(c) Stairway provided with handrails and having a
maximum 7 in. (17.8 cm) rise and a minimum of 11 in.
(27.9 cm) tread — 75.

(d) Stairways not qualifying in (c¢) above — 60.

Exception No. 1: Revolving doors conforming to the re-
quirements of Chapter 5 of NFPA 101, Life Safety Code,
may be credited with the total capacity of 50 persons per
door.
Exception No. 2: Existing previously approved
escalators and moving walks, when mouving only in the
direction of exit travel, may be considered the equivalent
of the lowest-quality, lowest-capacity stairs in computing
exit capacity.

3-3.2.2% Capacity per Unit of Exit Width for Smoke-
Protected Assembly Seating. The capacity in number
of persons per unit of exit width for approved com-

ponents of the means of egress shall be as follows:

(a) Class A ramps and level egress components, not in-
cluding revolving doors and turnstiles — 500.

(b) Class B ramps — 450 for travel in the up direction
and 500 for travel in the down direction.

(c) Stairways provided with handrails and having a
maximum 7 in. (17.8 cm) rise and a minimum 11 in.
(27.9 cm) tread — 350.

(d) Stairways not qualifying in (c) above — 250.
Exception No. 1:  Revoluing doors conforming to the re-
quirements of Chapter 5 of NFPA 101, Life Safety Code,

may be credited with the total capacity of 50 persons per
door.

Exception No. 2: Existing previously approved es-
calators and moving walks, when moving only in the
direction of exit travel, may be considered the equivalent
of the lowest-quality, lowest-capacity stairs in computing
exit capacity.

3-3.3 Doorways serving as required exits from stairways.
ramps, or passageways shall be not less than 32 in. (81
cm) in clear width. The total clear width of doorways
shall provide at least the same capacity as the required
capacity of exitways they serve. In addition, where door-
ways serve escalators or moving walks that could be used
for egress, the required total clear width of the doorways
shall be increased by the width of the escalators and mov-
ing walks.

3-3.4% The aggregate clear width of doorways serving as
exits from the enclosure of a fenced assembly occupancy
shall be determined on a basis of not less than one unit of
22 in. (55.9 cm) width for each 100 persons to be accom-
modated.

Exception: If the enclosure has within it an eastly ac-
cesstble and unobstructed area that provides refuge, the
aggregate width may be determined on a basts of not less
than one unit of 22 in. (55.9 cm) width for each 500 per-
sons to be accommodated.

3-3.5 The width of exit discharge shall be at least equal
to the required width for the occupant load served.

3-3.6  Where several ways serve as exit access, each shall
have a width suitable for the traffic but not less than %2
in. (81 em) in clear width. :

Exception: Narrower aisles created by placement of
handrails in center of aisles as provided in 4-3.4.2(f).

3-4 Number of Exits. °

3-4.1 Every structure and every balcony or tier con-
sidered separately used as an assembly occupancy shall be
provided with at least two means of egress remote from
each other and leading directly to the outside. If the
capacity of such structure or balcony or tier thereof ex-
ceeds 1,000 there shall be at least three exits, and if the
capacity exceeds 4,000 there shall be at least four exits,
provided that in tents and membrane structures if the
capacity exceeds 500 (600 in existing structures) there
shall be at least three exits, and if the capacity exceeds
1,000 there shall be at least four exits.
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3-4.2 A fenced outdoor assembly occupancy shall have
at least two widely separated exits from the enclosure. If
more than 6,000 persons are to be served by such exits,
there shall be at least three, and if more than 9,000 there
shall be at least four exits. Exits shall be distributed as
uniformly as practicable for exit purposes.

3-4.3 The space between a fence and the foot of a
ramp, stairway, or vomitory shall be two times the ag-
gregate width of three stairs or vomitories emptying into
it and any such space shall be of sufficient width to ac-
commodate one-third of the number of persons entering
that particular space based on 3 sq ft (0.28 sq m) per per-

son.

3-5 Arrangement of Means of Egress.

3-5.1 Aisles from seating arrangements that do not lead
directly to an exit discharge shall discharge into an
unobstructed space leading directly to one or more exit
discharges, and shall be so arranged as to be accessible to
every occupant; and such space shall have a clear width
not less than the required width of the exit to which it
leads, but in no case less than 5 ft (1.5 m).

3-5.2 Every aisle shall lead directly to one or more exits
or to one or more paths of egress travel providing access
to exits. Where aisles converge to form a single path of
egress travel, the required egress capacity of that path
shall be not less than the combined required egress capac-
ity of the converging aisles. Where egress travel is possible
in either of two directions, it shall be assumed that one-
half of that number can go in each direction.

3-5.3 In grandstand seating, dead ends in vertical aisles
shall not exceed a depth of sixteen rows.

3-6% Travel Distance.

3-6.1 The travel distance along the normal path of
travel from any seat to an egress vomitory portal or the
egress concourse shall not exceed 150 ft (45.7 m).

Exception: The travel distance may be increased to 200 ft
(61 m) in buildings completely protected by automatic
sprinklers installed in accordance with NFPA 13, Stan-
dard for the Installation of Sprinkler Systems.

3-6.2 The travel distance from the vomitory portal, or
entrance to the concourse, to the exterior. of the building,
or entrance to the stairway or ramp shiall not exceed 150
ft (45.7 m) (see A-2-2, Exit).

3-7 Exit Discharge.

3-7.1 All structures regulated by this standard shall
have at all times ample and unrestricted exit discharge to
public ways at no less than two points remote from each
other. An available park, field, or open space may be ap-
proved as a public way.

3-7.2  If required exits from structures regulated by this
standard do not discharge directly into a street or open
space leading to a street, unobstructed lanes not less than
20 ft (6.1 m) in width shall be maintained from such exits
to the street at all times while such structures are oc-

cupied by the public.
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3-8 INlumination of Means of Egress.

3-8.1 Means of egress from structures regulated by this
standard shall be kept adequately lighted at all times
when such structures are occupied. Artificial light shall
be provided whenever natural light is inadequate.
Lighting conforming to the requirements of Section 5-8
of NFPA 101, Life Safety Code, will be considered ade-
quate.

3-8.2 All tents and membrane structures having an oc-
cupant load of 100 or more, if used when natural light is
not available, shall have emergency lighting in accor-
dance with Section 5-9 of NFPA 101, Life Safety Code.

Exception: Private party tents not larger than 1200 sq ft
(111.5 sq m).

3-9 Marking of Means of Egress. In structures having
a capacity of 100 persons or more, exit marking shall be
provided in accordance with Section 5-10 of NFPA 101,
Life Safety Code.

Exception: Where egress ramps, stairs, doors, or
vomatorzes are suffictently obuvious to occupants, exit signs
may be omitted.

Chapter 4 Grandstands and Bleachers

4-1 Location. Grandstands shall be erected or otherwise
located only where adequate load-carrying capacities exist
to safely support the loads.

4-2 Design.
4-2.1 The design of grandstands shall be in accordance
with accepted structural engineering practice.

4-2.2 Load tests in accordance with accepted engineer-
ing practice may be made in lieu of the design analysis for
a grandstand unit or a part thereof.

4-2.3 Where required by the authority having jurisdic-
tion, the manufacturer shall submit either calculations
verifying the design analysis prepared by a professional
engineer or registered architect, or a report of load tests
conducted by an approved independent testing labo-
ratory and certified by a professional engineer. The
authority having jurisdiction may also require the manu-
facturer to certify that the equipment supplied is in
accordance with the design, or is essentially identical to
the structure tested.

4-2.4 A grandstand shall be so designed and assembled
that the maximum expansion, contraction, settlement, or
misalignment likely to occur will not cause stresses in ex-
cess of those permissible, nor jeopardize the structure or
its occupants. It shall be of such design as to remain
stable, so as not to be overturned either by wind or un-
equal distribution of live load.
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4-2.5 Design Loads.

4-2.5.1 Grandstands shall be designed to support, in
addition to their own weight and the weight of added ac-
cessories, a uniformly distributed live load of not less than
100 Ib per sq ft (488 kg per sq m) of gross horizontal pro-
jection.

4-2.5.2 All seat and footboard members shall be de-
signed for live loads of not less than 120 1b per linear ft
(179 kg per linear m).

4-2.5.3 Grandstands shall be designed to resist a
horizontal swaying force applied to the seats, in a direc-
tion parallel to the length of the seats, of 24 Ib per linear
ft (36 kg per linear m) of seats and, in a direction perpen-
dicular to the length of the seats, of 10 Ib per linear ft (15
kg per linear m) of seats.

4-2.5.4 Wind Loads.

4-2.5.4.1 Grandstands shall be designed to withstand,
with or without live loads, the horizontal and uplift
pressures due to wind. Wind pressures shall be derived
from ANSI A58.1, Minémum Design Loads in Buildings
and Other Structures.

4-2.5.4.2 Horizontal pressures shall be assumed to be
acting on the gross vertical projection of the grandstand
measured above the average level of the adjoining
ground.

4-2.5.4.3 Uplift wind pressures equal in magnitude to
those shown in ANSI A58.1, Minimum Design Loads in
Buildings and Other Structures, shall be assumed to be
acting vertically on the gross horizontal projection of
“closed deck” grandstands, the understructure of which is
unenclosed. Uplift wind pressures equal to 60 percent of
these values shall be assumed to be acting vertically on
the gross horizontal projection of “closed deck™ grand-
stands, the understructure of which is enclosed at the
perimeter with solid walls.

4-2.5.4.4 Uplift wind pressures equal to 14 times those
shown in ANSI Ab58.1, Minimum Design Loads in
Buildings and Other Structures, shall be assumed to be
acting normal to an unenclosed roof situated over a
grandstand.

4-2.5.5 Railings or guards of grandstands shall be
capable of sustaining a vertical or horizontal load of 50 1b
per ft (75 kg per m). Loads need not be applied simul-
taneously.

4-2.5.6 Each of the horizontal forces in 4-2.5.3 and
4-2.5.5 need not be applied simultaneously with other
lateral forces such as wind or seismic loads.

4-2.6 Members in which the stresses are greater under a
partial loading of the grandstand than under full load
shall be designed to meet the conditions causing the
largest stress.

4-2.7 Stresses permitted in the design standards of the
various materials may be increased by 3314 percent due
to sway or wind loads or by a combination of sway or wind

loads and vertical loads, provided that no such increases
shall be allowed for stresses due to vertical loads acting
alone.

4-2.8 Foundations for permanent grandstands shall be
designed to sustain a total load equal to the dead load
plus 60 percent of the total of the live load and the
transmitted wind or sway load.

4-3 Aisles.

4-3.1 Aisles shall be provided so that the number of
seats between any seat and the nearest aisle shall not ex-
ceed the number shown in Table 4-3.1.

Exception: Aisles are not required if all the following

are met: e
(a) Egress from front row not obstructed by rail,
guard, or other obstruction.

(b) Row spacing less than 28 in. (71.1 cm).

(c) Rise per row, including first row, 6 in. (15.2 cm) or
less. :

(d) Number of rows does not exceed 16.
(e) Seat spaces are not physically defined.

(f) Seat boards that are also used as stepping surfaces
for descent shall have a minimum width of 12 in. (30.5 cm)
and, where there is a depressed footboard, the gap be-
tween seat boards of adjacent rows shall not exceed 12 in.
(30.5 cm) measured horizontally. All surfaces of bleachers
used for stepping shall be uniformly slip resistant and shall
comply with 4-3.4.2(g) regarding tread marking.

Table 4-3.1
Number of Seats to Aisle

Application Outdoors Indoors
Grandstands 11 6
Bleachers (sce Exception) 20 9

4-3.2 Aisles, including required stairways and ramps,
shall not be less than 44 in. (112 cm). New aisle stairs
shall not be less than 48 in. (122 cm).

Exception No. 1: Aisle stairs serving not more than 60
seats may be 22 in. (55.9 ¢m) in clear width.

Exception No. 2:  Where an aisle is divided by a portal,

column, handrail, or other obstruction, each part shall
be not less than 22 in. (55.9 cm) clear width.

4-3.3 Where the entrance to an aisle is elevated above
ground level, such aisle shall be provided with a stairway
or ramp, whose width,is not less than the width of the
aisle, or shall be served by a cross aisle.

4-3.4 New Aisle Stairs and Ramps.
4-3.4.1 Every aisle -with a gradient 1 in 8 or less shall
consist of a ramp.

Exception: Folding and telescoping seating in accor-
dance with Chapter 5.

4-3.4.2 Every aisle with a gradient exceeding 1 in 8 shall

consist of a stair having treads, risers, and handrails com-
plying with the following requirements:
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(a)* Tread depths shall be uniform in each aisle.

Exception: Nonuniformities or tolerances shall not ex-
ceed Y in. (0.5 cm) in adjacent treads.

(b)* Treads shall be a minimum of 11 in. (27.9 cm).
(¢) Riser height shall be a minimum of 4 in. (10.2 ¢cm).

Exception: Folding and telescoping seating in accor-
dance with Chapter 5. Subpart (g) below shall be fol-
lowed, without use of its exception, with respect to the
need for contrasting marking striping.

(d) Riser height shall not exceed 8 in. (20.3 cm).

Exception No. 1: Where the gradient of an aisle ex-
ceeds 8 in. (20.3 cm) in rise in 11 in. (27.9 cm) of run (to
maintain necessary sight lines in the adjoining seating
area) the riser height may exceed 8 in. (20.3 ¢m) but not
exceed 9 in. (22.9 cm) for new construction or 11 in.
(27.9 cm) for existing structures.

Exception No. 2: Folding or telescopic seating in accor-
dance with Chapter 5.

(e) Riser height shall be uniform within a flight.

Exception No. 1: Riser height may be nonuniform but
only to the extent necessary by changes in gradient within
a seating area to maintain necessary sight lines. Where
nonuniformities exceed %e tn. (0.5 cm) between adjacent
risers the exact location of such nonuniformaities shall be
indicated with a distinctive marking stripe on each tread
at the nosing or leading edge adjacent to the nonuniform
risers.
Exception No. 2:  Nonuniformity or tolerances shall not
exceed ¥ in. (0.5 cm) in adjacent risers.

(£)* Aisle stairs shall be provided with handrails at one
side or along the centerline complying with NFPA 101,
Life Safety Code; however, such handrails shall be

discontinuous at not more than every five rows where they.

are provided along the centerline of such aisles. Handrail
height shall be not less than 34 in. (86.4 cm) nor more
than 38 in. (96.5 cm) above the nosing of the tread. The
gaps between adjacent sections of such discontinuous
handrails shall not be less than 22 in. (55.9 cm) and not
more than 36 in. (91:4 cm) measured horizontally.

(2)* A contrasting marking stripe shall be provided on
each tread at the nosing or leading edge such that the
location of such tread is readily apparent, particularly
when viewed in descent. Such stripe shall be at least 1 in.
(2.5 cm) wide and not exceed 2 in. (5glicm) wide.
Exception: The marking stripe may be omitted where
tread surfaces and environmental conditions in all cond-
tions of use are such that the location of each tread is
readily apparent, particularly when viewed in descent.

4-3.5 Existing Aisle Stairs. Steps shall not be placed in
aisles to overcome difference in level unless the gradient
shall exceed 1 ft (0.8 m) in 10 ft (3 m) of run. When the
rise of seating platform exceeds 11 in. (27.9 cm) an in-
termediate step shall be provided the full width of the
aisles and so proportioned as to provide two steps of equal
rise per platform. When the rise of the seating platform
exceeds 18 in. (45.7 cm), two intermediate steps the full
width of the aisles shall be provided and so proportioned
as to provide three steps of equal rise per platform. The
resulting treads shall be uniform and in no case less than
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9in. (22.9 cm). The full length of the nose of each step in
the aisle shall be conspicuously marked.

4-4 Travel Distance. A
4-4.1 The travel distance along the normal path of
travel from any seat to an egress vomitory portal or the
egress concourse shall not exceed 150 ft (45.7 m).

Exception: The travel distance may be increased Lo 200 ft
(61 m) in buildings completely protected by automatic
sprinklers installed in accordance with NFPA 13, Stan-
dard for the Installation of Sprinkler Systems.

4-4.2 The travel distance from the vomitory portal, or
entrance to the concourse, to the exterior of the building
or entrance to the stairway or ramp shall not exceed
150 ft (45.7 m) (see A-2-2, Exit).

4-5 Seating.

4-5.1 The horizontal distance back-to-back of seats
shall be not less than 30 in. (76.2 cm) for seats having
backrests or not less than 22 in. (55.9 cm) for bleachers.
There shall be a space of not less than 12 in. (30.5 cm) be-
tween the back of each seat and the front of the seat im-
mediately behind it. Where the same level is used for
both seats and footrests these levels shall be not less than
24 in. (61 cm) in width. All measurements shall be taken
between plumb lines.

4-5.2  The depth of footboards and seatboards in grand-
stands shall be not less than 9 in. (22.9 ¢cm). Where the
same level is not used for both seat foundations and
footrests, footrests independent of seats shall be provided.

4-5.3 Seats and footrests of grandstands shall be secure-
ly supported and fastened in such a manner that they
cannot be inadvertently displaced.

4-5.4 Individual seats or chairs shall be permitted only
if firmly secured in rows in an approved manner.

Exception: Seats, if not more than 16 in number, on
level floors, and within railed-in enclosures, such as
boxes, need not be fastened.

4-6 Railings or Guards.

4-6.1 Railings or guards not less than 42 in. (107 cm)
high above the aisle surface or footrest or 42 in. (107 cm)
vertically above the center of the seat board surface,
whichever is adjacent, shall be provided along those por-
tions of the backs and ends of all grandstands where the
seats are more than 4 ft (1.2 m) above the ground.

Exception: When grandstands are used adjacent to a
wall or fence, railings or guards may be omitted from
those portions where such wall or fence affords equivalent
safeguard.

4-6.2 Where the front footrest of any grandstand is
more than 2 ft (0.6 m) above the ground, railings or
guards not less than 26 in. (66 cm) high above such front
footrests shall be provided.

4-6.3 Cross aisles located at the front of the grandstand
shall be provided with a rail not less than 36 in. (91 cm)
high.
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Exception:  Railings at the foot of aisles where steps oc-
cur shall not be less than 42 in. (107 cm) high for the
width of the aisle.

4-6.4 Cross aisles other than those located at the front
of the grandstand shall be provided with a rail not less
than 26 in. (66 cm) high.

Exception:  Where the backs of the seats in front of the
cross awsle project 24 in. (61 ¢m) or more above the sur-
face of the cross aisle, the rail may be omitted.

4-6.5 Openings between the top railing or guard and
the walkway surface below shall not permit the passage of
a sphere larger than 9 in. (22.9 cm) in diameter.

4-7 Special Requirements — Wood Grandstands.

4-7.1 No outdoor wood grandstand shall be erected
within less than two-thirds of its height but in no case less
than 10 ft (3 m) of a building, unless the separation from
such building is of not less than 1-hr fire resistance and
any openings in the separation are protected against the
fire exposure hazard created by the grandstand, or unless
a protection of not less than 1-hr fire resistance is inter-
posed between such grandstand and building.

4-7.2*% No outdoor wood grandstand unit shall exceed
10,000 sq ft (929 sq m) in ground area or 200 ft (61 m) in
length. Grandstand units of the maximum size shall be
placed not less than 20 ft (6.1 m) apart or shall be
separated by walls of 1-hr fire resistance. Not more than
three such units shall be erected in any one group. Each
such group shall be separated from any other group by a
wall of 2-hr fire resistance rated construction extending
2 ft (0.6 m) above the seat platforms or by an open space
not less than 50 ft (15.2 m).

Exception: When entirely constructed of listed and
labeled fire retardant treated wood that has passed the
standard rain test, ASTM D 2898, Test Method for Ac-
celerated Weathering of Fire-Retardant-Treated Wood
for Fire Testing, or of members conforming to dimen-
stons for heavy timber construction [ Type 1V (2HH)], the
allowable ground area or length may be doubled.

4-7.3 The highest level of seat platforms of any wood
grandstand shall be not more than 20 ft (6.1 m), and of
portable grandstands within tents or membrane struc-
tures not more than 12 ft (3.7 m), above the ground or
the surface at the front of the grandstand.

4-8 Special Requirements — Portable Grandstands.

4-8.1 Portable grandstands shall conform to the re-
quirements of Chapter 4, for grandstands, and the
following special requirements.

4-8.2 Portable grandstands shall be self-contained,
having within all necessary parts to withstand and
restrain all forces that might be developed during human
occupancy. They shall be so designed and manufactured
that if any structural members essential to the strength
and stability of the structure have been omitted during
erection, the presence of unused connection fittings shall
make the omissions self-evident. The workmanship shall
be of such quality as to produce in construction the
strength required by the design.

4-8.3 Portable grandstands shall be provided with base
plates, sills, floor runners, or sleepers of such area that
the total live and dead load exerted under any of these
shall not exceed 55 1b per sq in. (3.9 kg per sq cm). When
portable grandstands rest directly on a base of such
character as to be incapable of supporting the load
without appreciable settlement, mud sills of suitable
material, having sufficient area to prevent undue or dan-
gerous settlement, shall be installed under base plates,
runners, or sleepers. All bearing surfaces shall be in con-
tact.

4-8.4 A-frames or other supports, and seat stringers for
portable grandstands shall be secured to prevent acciden-
tal displacement during occupancy.

4-8.5 Field conflections to wood members shall be by
means of rivets, bolts, approved connectors, friction or
other devices, or lag screws. The use of nails, lag screws,
and wood screws is permissable for holding wood parts
together, except that these shall not be used for demoun-
table joinings, nor shall these be used where their loosen-
ing or splitting of surrounding wood would jeopardize the
structure or its occupants. Members in tension shall be
connected at each end by means of not less than two
bolts, rivets, or lag screws or by approved connectors or
other approved devices. All iron or steel fastenﬁngs and
fastening devices shall be hot-dipped galvanized. (See
ASTM A 153 reference in Chapter 11.) Adequate provi-
sion shall be made to prevent the splitting or shearing of
wood at such connections.

4-8.6 Portable grandstands shall not be used for public
occupancy unless all parts have been erected, or re-
erected, in accordance with the approved design and
specifications. Members comprising the seating,
walkways, railings, bracing., and supporting members
shall be structurally sound.

4-9 Spaces Underneath Grandstands. Spaces under-
neath a grandstand or bleacher shall be kept free of flam-
mable or combustible materials.

Exception No. 1: Accessory uses such as tickel booths,
toilet facilities, or concession booths, may be permitted in
such spaces when of noncombustible or fire-resistive con-
struction. :

Exception No. 2: Small food serving or processing
stands, such as a concession booth, that are protected by
an automatic fire suppression system or of 1-hr fire
resistance-rated construction.

Exception No. 3: Assembly occupancies that are pro-
tected throughout by an approved automatic sprinkler
system and that are of 1-hr fire resistance-rated construc-
tion.

4-10 Maintenance. The owner shall provide for not
less than annual inspection and required maintenance of
each grandstand to assure safe conditions. At least bi-
ennially the inspection shall be performed by a profes-
sional engineer or registered architect. The authority
having jurisdiction may require certification that such in-
spection has been performed.
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Chapter 5 Folding and Telescopic Seating

5-1 Application. Folding and telescopic seating shall
be permitted only if the supporting structure is of ade-
quate strength and there are adequate exit facilities to ac-
commodate the occupants of the seating as well as all
other occupants.

5-2 Design.

5-2.1 The design of folding and telescopic seating shall
be in accordance with accepted structural engineering
practice.

5-2.2 Load tests in accordance with accepted engineer-
ing practice may be made in lieu of the design analysis for
a seating unit or part thereof.

5-2.3 Where required by the authority having jurisdic-
tion, the manufacturer shall submit either calculations
verifying the design analysis prepared by a professional
engineer or registered architect, or a report of load tests
conducted by an approved independent testing
laboratory and certified by a professional engineer. The
authority having jurisdiction may also require the manu-
facturer to certify that the equipment supplied is in ac-
cordance with the design or is essentially identical to the
structure tested.

5-2.4 Design Loads.

5-2.4.1 Folding and telescopic seating shall be designed
to support, in addition to its own weight and the weight
of added accessories, a uniformly distributed live load of
not less than 100 b per sq ft (488 kg per sq m) of gross
horizontal projection.

5-2.4.2 Seatboards and footrests shall be designed for a
live load of not less than 120 Ib per linear ft (179 kg per
linear m).

5-2.4.3 A sway force applied to seats shall be 24 1b per
linear ft (86 kg per linear m) parallel to the seats, and
10 Ib per linear ft (15 kg per linear m) perpendicular to
the seats. Sway forces shall not be considered simulta-
neously applied.

5-2.4.4 Railings or guards shall be capable of sustaining
a vertical or horizontal load of 50 Ib per.ft (75 kg per m).
Loads need not be simultaneously applied.

5-2.4.5 FEach of the horizontal forces in 5-2.4.3 and
5-2.4.4 needs-not be applied simultaneously with other
lateral forces such as wind or seismic loads.

5-2.4.6 Stresses permitted in the design standards of the
various materials may be increased 3314 percent due to
sway or wind loads or by a combination of sway or wind
loads and vertical loads, provided that no such increases
shall be allowed for stresses due to vertical loads acting
alone.

5-2.5 Structural design shall consider the stresses in all

members due to all of the loadings indicated in 5-2.4,
with particular attention to the following:
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(a) vertical dead load and live load,

(b) wind loads,

(c) sway load parallel with the seats,

(d) sway load to the front and sway load to the rear,

(e) wall attachments,

(f) partial loading conditions,

(g) for movable, reverse-fold and forward-fold folding
and telescopic seating, stability against overturning for-
ward or backward during normal operation, or in any

condition of intended use, when operated in accordance
with manufacturer’s operating instructions.

5-2.6  All design criteria shall be met when the seating is
in each configuration intended for occupancy.

5-3 Review and Approvals.

5-3.1 Design and installation drawings shall be ap-
proved prior to installation, and seating shall be installed
in conformance therewith. This data shall include the
following:

(a) conformance with approved designs; this may be
by reference to approved standard drawings with any
variables applicable to the job noted;

(b) location of the folding or telescopic seating units
and details of attachments, if any;

(c) location of guards and details thereof.

5-3.2 The owner, or his duly authorized representative,
shall file with the authority having jurisdiction evidence
of the following:

(a) the adequacy of the exits to accommodate the oc-
cupants of the seating as well as all other occupants,
based on NFPA 101, Life Safety Code;

(b) structural ability of the site to support the folding
and telescopic seating dead loads when closed, and also to
support the dead loads and live loads when open.

5-4 Aisles.
Section 4-3.

Aisles shall comply with the requirements of

5-5 Travel Distance. The travel distance to the nearest
exit shall be not greater than 150 ft (45.7 m).

Exception: The travel distance may be increased to 200 ft
(61 m) in buildings completely protected by automatic
sprinklers installed in accordance with NFPA 13, Stan-
dard for the Installation of Sprinkler Systems.

5-6 Seating.

5-6.1 The horizontal distance back-to-back of seats
shall be not less than 22 in. (55.9 cm) for seats without
backs. There shall be a space of not less than 12 in.
(30.5 cm) between the back of each seat and the front of
each seat immediately behind it. If seats are of the chair
type, the 12 in. (30.5 cm) dimension shall be measured to
the front edge of the rear seat in its normal unoccupied
position. All measurements shall be taken between plumb
lines.

5-6.2 The depth of footboards (footrests) and seat-
boards in folding and telescopic seating shall be not less
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than 9 in. (22.9 cm). Where the same level is not used for
both seat foundations and footrests, footrests indepen-
dent of seats shall be provided.

5-6.3 Individual chair-type seats shall be permitted in
folding and telescopic seating only if firmly secured in
groups of not less than three.

5-7 Guards and Rails.

5-7.1 Railings or guards not less than 42 in. (107 cm)
high above the aisle surface or footrest or 36 in. (91 cm)
vertically above the center of the seat or seatboard sur-
face, whichever is adjacent, shall be provided along those
portions of the backs and ends of all folding and tele-
scopic seating where the seats are more than 4 ft (1.2 m)
above the floor.

Exception: When folding or telescopic seating is used
adjacent to a wall or fence within 6 in. (15.2 cm) of the
seating and of sufficient height to afford the intended
protection, guards may be omitted.

5-7.2 Where the front footrest of any folding or
telescopic seating is more than 2 ft (0.6 m) above the
floor, railings or guards not less than 33 in. (84 cm) high
above such footrests shall be provided.

Exception: Where the front row of seats includes
backrests, the rails shall be not less than 26 in. (66 cm)
high.

5-7.3 Rails 42 in. (107 cm) high shall be located at the
foot of each aisle that extends to the front of such folding
or telescopic seating and along the front of any cross aisle
located at the front of the seating.

5-7.4 Cross aisles located within the seating area shall
be provided with rails not less than 26 in. (66 cm) high
along the front edge of the aisle.

Exception: Where the backs of the seats in front of the
cross aisle project 24 in. (61 cm) or more above the sur-
face of the cross aisle, this rail may be omatted.

5-7.5 Openings between the top railing or guard and
the walkway surface below shall not permit the passage of
a sphere larger than 9 in. (22.9 cm) in diameter.

5-8 Maintenance and Operation.

5-8.1 Instructions in both operation and maintenance
shall be transmitted to the owner by the manufacturer of
the seating or his representative.

5-8.2 Maintenance and operation of folding and
telescopic seating shall be the responsibility of the owner
or his duly authorized representative, and shall include
the following:

(a) During operation of the folding and telescopic
seats, the opening and closing shall be supervised by
responsible personnel who will assure that the operation is
in accordance with the manufacturer’s instructions.

(b) Only attachments specifically approved by the
manufacturer for the specific installation shall be at-
tached to the seating.

(c) Anannual inspection and required maintenance of
each grandstand shall be performed to assure safe condi-
tions. At least biennially the inspection shall be per-
formed by a professional engineer or qualified service
personnel.

Chapter 6 Permanent Membrane Structures

6-1 General. .

6-1.1 Membrane structures designed to meet the ap-
plicable requirements of NFPA 101, Life Safety Code,
this chapter, and the building codes may be constructed
as permanent buildings or parts thereof.

6-1.2 Membrane structures may be used for any occu-
pancy as defined in NFPA 101, Life Safety Code, subject
to all of the requirements contained therein, and as per-
mitted by the applicable building code.

6-1.3 Heights and areas shall be limited by the re-
quirements of applicable building codes based on the
type of construction and occupancy classification.

6-1.4 Testing of membrane materials for compliance
with this section’s use of the categories of noncombustible
and limited-combustible materials and flame spread
ratings shall be performed on weathered membrane
material as defined in Section 2-2.

6-1.5 Membrane materials shall not be used where fire
resistance ratings are required for walls or roofs.

Exception: Where every part of the roof, including the
roof membrane, is not less than 20 ft (6.1 m) above any
floor, balcony, or gallery, a noncombustible or limited-
combustible membrane may be used as the roof in any
type of construction.

6-1.6 Flame spread rating of all materials, including
membrane, exposed within the structure shall be as re-
quired by NFPA 101, Life Safety Code.

6-1.7 Roof membranes shall have a roof covering
classification as required by the applicable building
codes, when tested in accordance with NFPA 256, Stan-
dard Methods of Fire Tests of Roof Coverings.

6-1.8 Flame Resistance.. All membrane structure
fabric shall meet the requirements of the small-scale test
contained in NFPA 701, Standard Methods of Fire Tests
for Flame-Resistant Textiles and Films, as listed below:

Afterflame (max.) seconds 2.0
Char Length (avg.) inches (cm) 3.5 (8.9)
Char Length (max.) inches (cm) 4.5 (11.4)
Melt Drip Flame Time

Measured at Floor of Test

Chamber (max.) seconds 0
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The material shall also pass the large-scale test con-
tained therein.

The authority having jurisdiction shall require a cer-
tificate or other evidence of acceptance by an organiza-
tion acceptable to the authority having jurisdiction, or
may accept the report of tests made by other inspection
authorities or organizations acceptable to the authority
having jurisdiction as evidence that the fabric materials
have the required flame resistance.

The authority having jurisdiction may also require
confirmatory field tests using test specimens from the
original material, which shall have been affixed at the
time of manufacture to the exterior of the structure.

6-2 Tensioned-Membrane Structures.

6-2.1 Design. The design, materials, and construction
of the building shall be based upon plans and specifica-
tions prepared by a licensed architect or engineer knowl-
edgeable in this type of construction.

6-2.2 Material loading and strength shall be based
upon physical properties of the materials verified and cer-
tified by an approved testing laboratory.

6-2.3 The membrane roof for structures in climates
subject to freezing temperatures and ice buildup shall be
composed of two layers with an air space between them
through which heated air can be moved to guard against
ice accummulation. In lieu of the above, any other ap-
proved methods that will protect against ice accummula-
tion may be used.

6-2.4 Roof drains shall be equipped with electrical
elements to protect against ice buildup, which would pre-
vent the drains from functioning. Such heating elements
shall be served by on-site standby electrical power in ad-
dition to the normal public service. In lieu of the above,
any other approved methods that will protect against ice
accummulation may be used.

6-3 Air-Supported, Air-Inflated Structures.

6-3.1 General. In addition to the foregoing, the re-
quirements of this section shall apply to air-supported
structures.

6-3.2 Structural Requirements.

6-3.2.1 Envelope Design. The design; materials. and
construction for the structural envelope $hall conform to
the requirements of this section. Membrane structures
shall be designed by a licensed architect or engineer
knowledgeable in this type of construction.

6-3.2.2 Material Strength. Calculation of fabric stresses
shall include consideration of inflation pressure, the
radius of the structure, and wind, ice, snow, and earth-
quake loads. The minimum design criteria for material
strength shall comply with the requirements of ASI 77,
Air Structures Design and Standards Manual. Minimum
design criteria shall be for 80 mph (129 km per hr) wind
conditions. More severe design loads, as specified in local
building codes, may be required as a result of local
climatic conditions. All material characteristics shall be
verfied by an approved test method. Material strengths
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shall be certified by the manufacturer and verified by test
data from an organization acceptable to the authority
having jurisdiction.

6-3.2.3 Joint Strength. All seams shall develop the full
strength of the envelope material as specified in ASI 77,
Aur Structures Design and Standards Manual.

6-3.3 Load Distribution.

6-3.3.1 The envelope shall be patterned and con-
structed to minimize stress concentrations in crown areas,
around openings. and where rigid components such as
door frames, vent pipes, and structural members are at-
tached to the envelope.

6-3.3.2 There shall be sufficient clearance between the
envelope and rigid components to permit free movement
under load.

6-3.3.3 Reinforced areas, such as around openings,
shall provide a flexible but airtight seal.

6-3.4 Pressurization (Inflation) System.

6-3.4.1 The operating inflation pressure for the struc-
ture shall be adequate to withstand a wind velocity of
80 mph (129 km per hr). Local climatic conditions, as de-
termined by local authorities, may require pressurization
for higher wind conditions.

6-3.4.2 The pressurization system shall consist of one or
more operating blower units. The system shall include
automatic control of auxiliary blower unit(s) to reliably
maintain the required operating pressure. This equip-
ment shall meet the following requirements:

(a) Blowers shall be powered by continuous-rated
motors at the maximum power required.

(b) Blowers shall have adequate personnel protection,
such as inlet screens and belt guards.

(c) Blower systems shall be weather protected.

(d) Blower systems shall be equipped with back-draft
check dampers.

(e) There shall be not fewer than two blower units,
each of which has adequate capacity to maintain full in-
flation pressure with normal leakage.

(f) The blowers shall be designed to be incapable of
overpressurization.

(g) The auxiliary blower unit(s) shall operate automat-
ically if there is any loss of internal pressure or if an
operating blower unit becomes inoperative.

(h) The design inflation pressure and the capacity of
each blower system shall be certified by a professional
engineer.

6-3.5 Emergency Power System.

6-3.5.1 Design.

6-3.5.1.1 A fully automatic emergency power system
shall be provided. This shall be either an auxiliary engine
generator set capable of running the blower system, or a
supplementary blower unit that is sized for 114 times the
normal operating capacity and is powered by an internal
combustion engine.
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6-3.5.1.2 The emergency power system shall be fully
automatic to assure continuous inflation in the event of
any failure of the primary power. This system shall start
automatically within 30 seconds of a power failure and
shall be capable of operating continuously for a mini-
mum period of 8 hours.

6-3.5.2 Certification. The sizing and capacity of the
emergency power system shall be certified by a profes-
sional engineer.

6-3.6 Anchorage Design.

6-3.6.1 Basic Requirements. A positive anchorage
system shall be provided to securely anchor the envelope
to the ground or to the structure.

6-3.6.2* Specific Requirements. Anchor loading varies
with the size, height, and anchor spacing for the struc-
ture, and this shall be determined and verified by
analytical data prepared by a professional engineer. The
minimum requirements for anchorage designs shall be in
accordance with the requirements of ASI 77, 4zr Struc-
tures Design and Standards Manual.

6-3.7 Means of Egress.
6-3.7.1 The means of egress shall conform to Chapter 3.

6-3.7.2 Other specific requirements for means of egress
shall be as follows:

(a) All door openings shall be reinforced and balanced
to evenly distribute structural loads around openings.

(b) All door frames or housings shall be structurally
anchored at the base.

(c) All doors shall automatically close against normal
operating pressures.

(d) Opening force at the door edge shall not exceed
15 1bf (67 N) with the structure inflated to its operating
inflation pressure.

6-3.8 Accessory Equipment. The design and use of ac-
cessory equipment for heating, air conditioning, lighting,
and similar functions shall conform to the requirements
of Chapter 10 and to approved recognized standards.

Chapter 7 Temporary Membrane Structures

7-1 General.

7-1.1 Membrane structures designed to meet all the re-
quirements of this chapter may be constructed as tem-
porary buildings subject to the approval of the authority
having jurisdiction.

7-1.2 Temporary membrane structures shall comply
with all the requirements for:

(a) Chapter 6, “Permanent Membrane Structures,”
except 6-1.1, 6-1.4, 6-1.5, and 6-1.6.

(b) Chapter 9, “Protection.”

7-1.3 Temporary tensioned-membrane structures may
comply with Chapter 8, “Tents,” instead of this chapter.

7-2 Safety.

7-2.1 Operating Pressure. Operating pressure shall be
maintained at the design pressure.

7-2.2 Clearance. There shall be a minimum clearance
of 3 ft (0.9 m) between the membrane and the contents or
equipment within the building and between the mem-
brane and any exterior object.

wt
“  Chapter 8 Tents

8-1 General. Tents shall be permitted only on a tem-
porary basis.

8-2 Size Limitations. Tents shall be erected to cover
not more than 75 percent of the premises, unless other-
wise approved by the authority having jurisdiction.

8-3 Structural Requirements.

8-3.1 All supporting members shall be of sufficient size
and strength to support the structure.

8-3.2 The poles and their supporting guys, stays, stakes.
and fastenings shall be of sufficient strength and attached
s0 as to resist a minimum wind pressure of 20 Ibf per sq ft
(0.96 kPa) of projected area of the tent.

8-3.3 Tents shall be adequately guyed, supported, and
braced to withstand a minimum pressure or suction of 10

Ibf per sq ft (0.48 kPa).

8-3.4 Pull-down ropes (jump ropes) shall be provided
on all poles.

8-4 Flame Resistance.

8-4.1 All tent fabric shall meet the requirements of the
small-scale test contained in NFPA 701, Standard
Methods of Fire Tests for Flame-Resistant Textiles and
Films. .
Exception: The authority having jurisdiction may re-
quire the tent fabric to meet the requirements of the
large-scale test contained in NFPA 701, Standard
Methods of Fire Tests for Flame-Resistant Textiles and
Films. 5

8-4.2 The authority having jurisdiction shall require a
certificate or other evidence of approval by a laboratory
of recognized standing, or he may accept the report of
tests made by other inspection authorities as evidence
that the tent fabric materials have the required flame
resistance.

8-4.3 The authority having jurisdiction may also re-

quire confirmatory field tests using test specimens from
the original material affixed at the time of manufacture
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to the exterior of the tent. The test specimen shall consist
of a full width of material that has been cut into test strips
1% in. by 4 in. (3.8 cm by 10.2 cm).

8-5 Location and Means of Egress.

8-5.1 Location and Spacing.

8-5.1.1 There shall be a minimum of 10 ft (3 m) be-
tween stake lines.

8-5.1.2 Adjacent tents shall be sufficiently distant from
each other to provide an area to be used as a means of
emergency egress. Where 10 ft.(3 m) between stake lines
is not sufficient for means of egress, the distance neces-
sary for means of egress shall govern.

Exception No. 1:  Tents not occupied by the public and
not used for the storage of combustible material may be
erected less than 10 ft (3 m) from other structures only if
the authority having jurisdiction deems such close spac-
ing safe from hazard to the public.

. Exception No. 2: Tents, each not exceeding 1200 sq ft
(111.5 sq m) in ground area, located in fair grounds or
similar open spaces, need not be separated from each
other, provided safety precautions meet the approval of
the authority having jurisdiction.

8-5.1.3 The placement of tents relative to other struc-
tures shall be at the discretion of the authority having
jurisdiction with consideration being given to occupancy,
use, opening, exposure, and other similar factors.

8-5.2 Means of Egress.
8-5.2.1 Seating shall conform to the requirements of
Chapter 8 of NFPA 101, Life Safety Code.

Exception: Grandstand seating shall comply with
Chapter 4 of this standard.

8-5.2.2 Aisles serving areas other than seating shall be
not less than 5 ft (1.5 m) wide and the number of such
aisles shall be at the discretion of the authority having

jurisdiction.

Chapter 9 Protection

9-1 Flammable Liquids and Gases.
9-1.1 Storage and handling of flamiiable liquids or
gases shall be in accordance with the applicable stan-
dards below:

(a) NFPA 30, Flammable and Combustible Liquids
Code;

(b) NFPA 54, National Fuel Gas Code;

(c) NFPA 58, Standard for the Storage and Handling
of Liquefied Petroleum Gases.

9-1.2 No storage or handling of flammable liquids or
gases shall be permitted at any location at which it would
jeopardize egress from the structure.

9-1.3 Refueling of equipment with liquids with flash

points below 100°F (38°C) shall not be permitted within
the structure.
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9-2 Fire Hazard.

9-2.1 The applicable provisions of NFPA 101, Life
Safety Code, that pertain to fire hazards shall govern in
tents and membrane structures.

9-2.2 The ground enclosed by any tent or temporary
membrane structure and for a reasonable distance, but
not less than 10 ft (3 m) outside of such structure or struc-
tures, shall be cleared of all flammable or combustible
material or vegetation. This work shall be accomplished
to the satisfaction of the authority having jurisdiction
prior to the erection of such structure or structures. The
premises shall be kept free from such flammable or com-
bustible materials during the period for which the
premises are used by the public.

Exception: Necessary support equipment.

9-2.3 No hay, straw, shavings, or similar combustible
materials that have not been treated to make them flame
retardant to a degree acceptable to the authority having
jurisdiction shall be permitted within any structure used
as an assembly occupancy.

Exception: Animal bedding and fodders in quantities
approved by the authority having jurisdiction.

9-2.4 Where prohibited by the authority having
jurisdiction, smoking shall not be allowed in any tent or
temporary membrane structure.

9-2.5 Fireworks or unauthorized open flames shall be
prohibited in any tent or temporary membrane structure.

9-3* Fire Extinguishing Equipment.

9-3.1 Structures using the provisions of 3-1.2 shall be
protected throughout by an approved supervised
automatic sprinkler system in accordance with NFPA 13,
Standard for the Installation of Sprinkler Systems.

Exception No. 1:  When the ceiling or roof, whichever s
lower, of the playing (activity) area is more than 55 ft
(17 m) above the floor the authority having jurisdiction
may permit the omission of sprinklers above the playing
(actwity) area.

Exception No. 2: Sprinklers may be omitted above
seating areas that view the playing (activity) area.

9-3.2 Facilities such as press boxes, restaurants, club
houses, and enclosed boxes and the like within stadia,
arenas, and similar structures shall be protected
throughout by an approved automatic sprinkler system.

Exception: Press boxes in stadia or arenas with seating
capacity less than 5000 persons.

9-3.3 In permanent stadia, arenas, and similar struc-
tures, all enclosed areas such as offices, dressing rooms.
concession storage areas, food preparation, and similar
areas as are conventionally found in stadia and sports
arenas shall be protected by an approved automatic
sprinkler system.

9-3.4 Fire extinguishing equipment of approved types
shall be furnished and maintained in tents and temporary
membrane structures by the person operating any
assembly occupancy in such amount and in such locations
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as may be directed by the authority having jurisdiction.

Exception: Extinguishers may be omitted from private
party tents when a functioning garden hose that can
reach all portions of the tent is provided.

9-3.5 Fire extinguishing equipment shall be maintained
in accordance with NFPA 10, Standard for Portable Fire
Extinguishers.

9-3.6 Employees of places of assembly shall be trained
to operate fire extinguishing equipment and shall be re-
quired to exhibit their skill when requested by the author-
ity having jurisdiction.

9-4 Emergency Communications. One or more meth-
ods of fire alarm and emergency communications shall be
provided to the satisfaction of the authority having
jurisdiction.

9-5% Fire Detail. Fire details, if deemed necessary in
any assembly occupancy, shall be determined by the au-
thority having jurisdiction.

Chapter 10  Services

10-1 Electrical Installations.

10-1.1 Electrical installations shall conform to the re-
quirements of NFPA 70, National Electrical Code®.

Exception: As otherwise provided by law, ordinance, or
regulation.

10-1.2 The electrical system shall be installed, main-
tained, and operated in a safe and workmanlike manner.
If portable, it shall be inspected daily when in use by a
qualified person representing the owner and any defects
found shall be corrected before the public is admitted.

10-1.3 The electrical system and equipment shall be
isolated from the public by proper elevation or guarding,
and all electrical fuses and switches shall be enclosed in
approved enclosures. Cables on the ground in areas
traversed by the public shall be placed in trenches or pro-
tected by approved covers.

10-2 Heating Devices.
10-2.1 Fired Heaters.

10-2.1.1 Only listed and labeled heating devices shall
be used.

10-2.1.2 Fired heaters and their installation shall be ap-
proved by the authority having jurisdiction.

10-2.1.3 Ducts used to convey heated air shall comply
with NFPA 90A, Standard for the Installation of Air
Conditioning and Ventilating Systems.

10-2.1.4 Containers for liquefied petroleum gases shall
be installed not less than 5 ft (1.5 m) from any tent or
temporary membrane structure and in accordance with

the provisions of NFPA 58, Standard for the Storage and
Handling of Liquefied Petroleum Gases.

10-2.1.5 Tanks shall be secured in the upright position
and protected from vehicular traffic.

10-2.1.6 Heating devices shall comply with the re-
quirements of the following standards:

(a) NFPA 31, Standard for the Installation of Oil
Burning Equipment,;

(b) NFPA 54, National Fuel Gas Code (see Chapter
11); .

(¢) NFPA 211, Standard for Chz'mne;}s, Fireplaces,
Vents and Solid Fuel Burning Appliances.

10-2.2 Electric Heaters.
10-2.2.1 Only listed and labeled heaters shall be used.

10-2.2.2 Heaters may be used inside a tent or tem-
porary membrane structure when approved by the au-
thority having jurisdiction. .

10-2.2.3 Heaters must be connected to electricity by
electric cable suitable for outside use, and of sufficient
size to handle electric load.

Chapter 11 Referenced Publications

11-1 The following documents or portions thereof are
referenced within this standard and shall be considered
part of the requirements of this document. The edition
indicated for each reference is current as of the NFPA is-
suance of this document. These references are listed
seaprately to facilitate updating to the latest edition by
the user.

11-1.1 NFPA Publications. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269..
NFPA 10-1984, Standard for Portable Fire Ex-
tinguishers
NFPA 13-1985, Standard for the Installation of Sprin-
kler Systems -

NFPA 30-1984, Flammable and Combustible Liquids
Code

NFPA 31-1983, Standard for the Installation of Ol
Burning Equipment

NFPA 54-1984, National Fuel Gas Code

NFPA 58-1983, Standard for the Storage and Han-
dling of Liquefied Petroleum Gases

NFPA 70-1987, National Electrical Code

NFPA 90A-1985, Standard for the Installation of Air
Conditioning and Ventilating Systems

NFPA 101-1985, Life Safety Code
NFPA 204M-1985, Guide for Smoke and Heat Venting

NFPA 211-1984, Standard for Chimneys, Fireplaces,
Vents and Solid Fuel Burning Applances
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NFPA 220-1985, Standard on Types of Building Con-
struction

NFPA 251-1985, Standard Methods of Fire Tests of
Building Construction and Materials

NFPA 256-1982, Standard Methods of Fire Tests of
Roof Coverings

NFPA 259-1982, Standard Test Method for Potential
Heat of Building Materials

NFPA 701-1977, Standard Methods of Fire Tests for
Flame-Resistant Textiles and Films.

11-1.2 ASTM Publications. American Society for
Testing and Materials, 1916 Race Street, Philadelphia,
PA 19103.

ASTM A 153-1982, Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel Hardware

ASTM D 2898-1981, Test Method for Accelerated
Weathering of Fire-Retardant-Treated Wood for Fire
Testing

ASTM E 136-1982, Test Method for Behauvior of
Materials in a Vertical Tube Furnace at 750°C

ASTM G 26-1983, Practice for Operating Light/
Exposure Apparatus (Zenon-Arc Type) With and
Without Water for Exposure of Non-Metallic Materials.

11-1.3 Other Publications.

ASI 77-1977, Ae¢r Structures Design and Standards
Manual, Architectural Fabric Structures Institute, 1800
Pickwick Ave., Glenview, IL 60025-1377

ANSI A 58.1-1982, Mimimum Design Loads n
Buildings and Other Structures, American National
Standards Institute, 1430 Broadway, New York, NY
10018.

Appendix A

This Appendix is not a part of the requirements of this NFPA docu-
ment, but is included for information purposes only.

A-1-1 The provisions of this standard are intended to be
applicable to facilities and structures where a number of
persons may stand or sit for the viewing of a contest, ex-
hibition, performance, or for entertaininent, and other
facilities and structures used for other occupancies as per-
mitted by the applicable building code.

The management of crowds outside of bleachers,
grandstands, tents, or membrane structures while ap-
proaching or departing from events is beyond the scope of
this standard, but the following principles should be con-
sidered in the overall planning.

Routes of departure should lead to a street or public
way of sufficient capacity to allow continued movement
of persons leaving the facility. Parking areas can absorb
much of this crowd but structures and garages should not
be considered refuge areas unless designed for this pur-
pose. At least one street should be kept clear at all times
to permit access of emergency equipment. In addition,
adjacent automobile parking lots, open fields, public
parks, etc., may also be used as places of refuge. Where
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such space is needed for this purpose, the continued use
of the facility should be contingent on free access to the
space during the periods when crowds may assemble.

Large stadium complexes, which are designed for ma-
jor uses in addition to spectator viewing. are beyond the
scope of this standard.

A-2-2 Air-Supported Structure. A cable-restrained
air-supported structure is one in which the uplift is
resisted by cables or webbing that are anchored by
various methods to the membrane or that may be an in-
tegral part of the membrane. This is not a tensioned-
membrane structure.,

A-2-2 Assembly Occupancy. For the purposes of this
standard, assembly occupancies include, among others,
structures for such occupancies as the following, and all
similar types of places, together with such premises,
buildings, appurtenances, and establishments as are nec-
essary to the operation of such assembly occupancies:

Amusement parks Athletic fields or bowls

Arenas Automobile speedways
Aviation shows Reviewing stands
Bandstands Rodeos

Baseball parks Skating rinks

Bathing establishments Stadiums

Beach enclosures Swimming pools

Bleachers Enclosures for circuses,
Concession booths exhibits, carnivals,
Grandstands religious, educational,
Observation platforms or recreational purposes,
Racetracks public meetings, etc.
A-2-2 Exit. In structures where all parts of the means

of egress are essentially open to the exterior and,
therefore, are not likely to be significantly affected by
combustion products from a fire in the structure, an exit
in functional terms is that portion of the egress system
where flows from the largest number of egress routes are
combined. Such an exit would include such items as an
opening in the ticket control barrier, a major means of
vertical circulation to the level of exit discharge, or simi-
lar feature where the maximum number of egress flows
converge.

A-3-1.2.1 The traditional relaxation of some re-
quirements for means of egress for outdoor grandstands
has been extended to very large, fully-enclosed and roof-
ed stadia on the assumption that means of egress are not
subject to blockage by smoke and fire. Some intermediate
size, fully-enclosed and roofed assembly seating facilities
(such as arenas and colosseums) have been constructed
with egress provisions intermediate between those of
traditional assembly occupancy requirements and those
permitted for outdoor grandstands. Use of all or part of
any relaxation permitted for smoke-protected assembly
seating requires further study in the use of such in-
termediate size buildings.

A-3-1.5 Reference is made to ANSI A117.1, Specifica-
tions for Making Buildings and Facilities Accessible to,
and Usable by, the Physically Handicapped (see Appen-
dix B).
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A-3-3.2.2 For smoke-protected (outdoor) -assembly
seating the minimum flow times expected with the
capacities listed will be 11 minutes for populations that
are largely young adults, able-bodied, and familiar with
the facility; other populations could require several addi-
tional minutes of flow time to clear any part of the egress
system. Although such flow times are beyond the scope of
Appendix D of NFPA 101, Life Safety Code, that appen-
dix provides general information regarding factors in-
fluencing capacity of stairs and may be useful for inter-
polating between specific capacities listed.

A-3-3.4 Exits from Enclosures. The purpose of this
provision is to ensure that persons occupying an assembly
occupancy that is enclosed by a fence or wall will have
ample egress from the enclosure. Where the enclosure has
an easily accessible open space, such as the playing field
of a baseball park, or open spaces, such as those found in
many amusement parks, where temporary refuge may be
obtained until the emergency is over, it is not believed
necessary to require the same aggregate width of exits as
would be necessary for egress from a building. Movement
of persons to the exits from these places of refuge can be
slower and more orderly than from a building, and,
hence, facilities for rapid discharge of the occupants are
less critical. However, where such areas of refuge are not
present or are not easily accessible, it 1s necessary that
facilities be provided for an undiminished route of travel
from any structure within the enclosure to safe refuge
outside.

A-3-6 Travel Distance to Exit. In this section as well
as in 4-4 and 5-5 the distance to an exit or to an entrance
to an exitway is limited to ensure reasonably prompt
evacuation of any area that may be in danger from one
cause or another. The structures to which the standard
applies vary in design and size due to differences in their
capacities and to the topography of the sites. Since the re-
quirements of the two sections mentioned are necessarily
expressed in general terms some indication of the com-
mittee’s intent may be helpful to the authority having
jurisdiction.

Sections 4-4 and 5-5 recognize this variation in size,
which may range from a simple playground structure
with a capacity of perhaps 50 persons to a grandstand ac-
commodating many thousands. Obviously, no hard-and-
fast rules can be laid down in the requirements that will
fit this range exactly. For the small playground structure
the exit from the seating area will be directly to the
ground and the same may be true of grandstands accom-
modating up to perhaps 100,000 persons. From the upper
decks of multidecked grandstands, the exit from the
seating area may be to a balcony or passage at the rear of
the stands that connects with ramps leading to the
ground, a travel distance of several hundred feet.

It is not necessary that persons get to the ground or
street in a travel distance of 150 ft (45.7 m). What is in-
tended in Sections 4-4 and 5-5 is that persons will be able
to get out of any threatened area by traveling not more
than 150 ft (45.7 m). The limiting distance therefore may
be to the ground. or to openings on a passage from the
seating area, leading to a place of refuge, or to openings
through the seating deck structure, such as the portals or
vomitories.

A-4-3.4.2(a) Completely uniform tread dimensions are
preferred over aisle stair designs where tread depths alter-
nate between relatively small intermediate treads be-
tween seating platforms and relatively larger treads at
seating platforms. A larger tread. level with the seating
platform, is not needed to facilitate easy access to and
egress from a row of seating.

A-4-3.4.2(b) Tread depth is more important to stair
safety than is riser height. Therefore, in cases where
seating area gradient is less than 5 in 11, it is recommend-
ed that the tread dimension be increased beyond 11 in.
(27.9 cm) rather than reducing the riser height. Where
seating area gradient exceeds 8 in 11, it is recommended
that the riser height be increased while maintaining a
tread depth of at least 11 in. (27.9 cm).

A-4-3.4.2(f) Gaps in center-aisle handrails permit
crossovers from one side of an aisle stair to the other side
and they should be located at intervals of three to five
rows. A minimum clear width of 48 in. (122 cm) between
seats is recommended for aisle stairs having center-aisle
handrails.

Possible justification for not installing handrails on an
aisle stair would be that such handrails are used by less
than five percent of people using the aisle stair. This low
level of handrails use should not be expected to occur on
aisle stairs of even very moderate gradient where flight
lengths are unusually large, where there are distracting
views in descent, or where light conditions are not con-
ducive to tread nosing visibility. Thus, a strong case can
be made for handrails in aisle stairs in stadia, arenas,
grandstands, and theaters on the grounds that safety,
egress efficiency, convenience, and comfort are signifi-
cantly improved.

A-4-3.4.2(g) Certain tread covering materials such as
plush carpets, often used in theaters, produce an in-
herently well-marked tread nosing under most light con-
ditions. On the other hand, concrete treads (with nosings
having a sharp edge), especially under outdoor light con-
ditions, are difficult to discriminate and therefore require
an applied marking stripe. Slip resistance of such mark-
ing stripes should be similar to the rest of the treads and
no tripping hazard should be created.

A-4-7.2 Fire Retardant Treated Lumber. The in-
creases permitted in the sizes of wood grandstands, if of
fire retardant treated lumber, are predicated on the use
of lumber impregnated by pressure processes with fire
retardant preservatives in accordance with NFPA 703,
Standard for Fire Retardant Impregnated Wood and Fire
Retardant Coatings for Buwlding Materials, or the
American Wood Preservers Association standards C-20,
Structural Lumber Fire Retardant Treatment by
Pressure Processes, and C-27. Plywood-Fire Retardant
Treatment by Pressure Processes.

A-6-3.6.2 These loadings are the same as envelope
fabric loadings, but must be converted from lb/sq in.
(kg/sq cm) to the equivalent load for the anchor spacing
used [generally in terms of 1b/sq ft (kg/sq m)]. Anchor
loadings are based upon 80 mph (129 km per hr) wind
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and a design safety factor of 2 should be used to assure
secure anchorage under steady load conditions.

A-9-3 Fire Extinguishing Equipment. Recommenda-
tions on the distribution, use, and maintenance of por-
table fire extinguishing equipment are given in NFPA 10,
Standard for Portable Fire Extinguishers.

The general information in NFPA 10, Standard for
Portable Fire Extinguishers, defines Class A, B, C, and D
fires and contains specific recommendations for the mini-
mum area of distribution for each extinguisher for
“light,” “ordinary,” and “extra hazard” occupancies. An
appendix to the standard gives the appropriate ratings of
each type and size of extinguisher based upon a standard
method of test.

The requirements cited in the standard are, in general,
minimum requirements and do not preclude the installa-
tion of additional fire extinguishing equipment where
desired.

A-9-5 Patrols or Fire Details. Because of the variety of
types of places of assembly covered in this standard, no
general requirement for patrols or fire watchers has been
included. The committee fully recognizes the importance
of this feature of fire protection, however, and believes
that a system of well-trained patrols or fire watchers
should be maintained in every place of assembly where
fire hazards may develop. Such locations would include,
among others, the spaces underneath grandstands and
the areas inside and outside tents and air-supported
structures. The fire watchers serve to detect incipient fires
and to prevent an accumulation of materials that will
carry fire. The number of such watchers required will, of
course, vary for the different types of assembly occupan-
cies, depending upon the combustibility of the construc-
tion and the number of persons accommodated. Provided
with an adequate supply of portable fire extinguishing
equipment located at readily accessible points, such a fire
watch or detail should be able to prevent small fires from
reaching serious proportions.

s
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Appendix B Referenced Publications

B-1 The following documents or portions thereof are
referenced within this standard for informational pur-
poses only and thus should not be considered part of the
requirements of this document. The edition indicated for
each reference is current as of the date of the NFPA is-
suance of this document. These references are listed sepa-
rately to facilitate updating to the latest edition by the
user.

B-1.1 NFPA Publications. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

NFPA 204M-1985, Guide for Smoke and Heat Vent-
ing.
NFPA 703-1985, Standard for Fire Retardant Im-

pregnated Wood and Fire Retardant Coatings for
Building Materials.

B-1.2 AWPA Publications. American Wood Pre-
servers Association, 1625 I St; NW, Washington, DC
20006.

AWPA C-20-1974, Structural Lumber Fire Retardant
Treatment by Pressure Processes.

AWPA C-27-1974, Plywood-Fire Retardant Treat-
ment by Pressure Processes.

B-1.3 Other Publications.

ANSI/ASME A17.1-1984, Safety Code for Elevators
and Escalators; and Supplements: ANSI A17.1a-1972,
Al17.1b-1973, Al17.1c-1974, A17.1d-f-1975. American
Society of Mechanical Engineers, 345 East 47th St., New
York, NY 10017.

ANSI  Al117.1-1980, Specifications for Making
Buildings and Facilities Accessible to, and Usable by, the
Physically Handicapped. American National Standards
Institute, 1430 Broadway, New York, NY 10018.
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