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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 B o a r d  o f  D i r e c t o r s  o n  D e c e m b e r  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. 

L i c e n s i n g  P r o v i s i o n  - -  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 Transcript ion - -  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 law 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. 

All other rights, including the right to vend, are retained by NFPA. 

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

S t a t e m e n t  o n  N F P A  P r o c e d u r e s  

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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N FPA 409 

Standard on 

Aircraft Hangars 

1985 Edition 

This edition of NFPA 409, Standard on Aircraft Hangars, was prepared by the 
Technical Committee on Airport Facilities, released by the Correlating Committee on 
Aviation, and acted on by the National Fire Protection Association, Inc. at its Fall 
Meeting held November 12-15, 1984 in San Diego, California. It was issued by the 
Standards Council on December 7, 1984, with an effective date of December 27, 1984, 
and supersedes all previous editions. 

The 1985 edition of this standard has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 409 

The original fire protection recommendations for the construction and protection 
of airplane hangars were published by the National Board of Fire Underwriters in 
1930 (now the American Insurance Association). Revisions were issued by the NBFU 
in 1931, 1943, 1945, and 1950. During the period 1943 until 1954, these recommenda- 
tions were published as NBFU Pamphlet 85. 

In 1951, the National Fire Protection Association, Inc. organized a Committee on 
Aircraft Hangars to which the National Board of Fire Underwriters and other in- 
terested groups lent their support. The NFPA's first standard was adopted in 1954, 
and the NBFU adopted the same text, rescinding their earlier 1950 standard. Revi- 
sions were made in 1957 and 1958 by this NFPA Committee. In 1959, a reorganization 
of the NFPA Aviation activities resulted in assigning this standard to the Sectional 
Committee on Aircraft Hangars and Airport Facilities and the 1960, 1962, 1965, 
1966, 1967, 1969, 1970, 1971, 1972, 1973 and the 1975 editions were prepared by this 
Sectional Committee. The Sectional Committee was reorganized as the Technical 
Committee on Airport Facilities and completed a revision to NFPA 409 in 1978. The 
document underwent extensive editorial revision and partial technical revision in 
1984. 
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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 7 and Appendix B. 

Chapter 1 Administration 

1-1 Scope. 

1-1.1 This  s t a n d a r d  conta ins  the m i n i m u m  re- 
qui rements  for the p roper  construct ion and protec t ion  of 
a i rcraf t  hangars  from fire. 

1-2 Purpose. 
1-2.1" The  purpose  of  this s t anda rd  is to provide a 
reasonable  degree of pro tec t ion  for life and  proper ty  
from fire for a i rcraf t  hangars  based upon sound engineer- 
ing principles,  test da ta  and field experience.  

1-2.2 Noth ing  in this s t andard  is in tended to restrict 
new technologies or a l te rna te  a r rangements  providing the 
level of safety prescr ibed by the s t andard  is not lowered. 

1-3 Def in i t ions .  
1-3.1 Aircraft Access Door. Any opening  through 
which any por t ion  of the a i rcraf t  passes to enter  the 
hangar .  

1-3.2 Aircraft Hangar. A bui ld ing  or o ther  s tructure 
in any par t  of which a i rcraf t  are housed or stored and in 
which a i rcraf t  may be undergoing  servicing, repairs  or 
al terat ions.  For the purposes of this s t andard ,  a i rcraf t  
hangars  are classified as follows: 

1-3.2.1 G r o u p  I Aircraft Hangar. A hangar  with at 
least one of the following condit ions:  

(a) An  a i rcraf t  access door  height over 28 ft (8.5 m) 

(b) A single fire area in excess of 40,000 sq ft (3716 m 2) 

(c) Housing an a i rcraf t  with a tail height over 28 ft 
(8.5 m) 

(d) Housing strategical ly impor t an t  mil i tary aircraf t  as 
de te rmined  by the Depa r tmen t  of Defense. 

1-3.2.2 G r o u p  I I  Aircraft Hangar. A hangar  with 
both of the following condit ions:  

(a) An ai rcraf t  access door  height 28 ft (8.5 m) or less; 
and  

(b) A single fire area  for specific types of construct ion 
as both area and construct ion are def ined in Tab le  
1-3.2.2. 

Table 1-3.2.2 

Single Fire Area 
Type of Equal  to or Greater Than But Not Larger T h a n  
Construction Sq Ft (M') Sq Ft (M 21 

Type I (443) 
and (332) 30,001 (2.787) 40,000 (3.716) 

Type 11 (222) 20,001 (1,8581 4(I,(1(1(I (3,716) 
Type 11 (111). 

Type Ill 
(2111, and 
Type IV 
(2HH) 15.001 (I .394) 40,000 (3,7161 

Type I1 (00(1) 12,(101 (I.115) 40.000 (3.7161 
Type Ill (2(1(I) 12,001 (I,115) 40.000 (3.716) 
Type V (111) 8.001 (743) 40.000 (3.716) 
Type V (000) 5.001 (465) 40,000 (3,716) 

1-3.2.3" Group III Aircraft Hangar. A Group III 
hangar  may be a f rees tanding individual  unit  for a single 
aircraft ,  a row hangar  having a common structural  wall 
and  roof system and housing mul t ip le  aircraf t  as well as 
having door  openings for each aircraft ,  or an open bay 
hangar  capab le  of housing mul t ip le  aircraft ,  and have 
both  of the following condit ions:  

(a) An aircraf t  access door  height 28 ft (8.5 m) or less; 
and  

(b) A single fire area  up to the m a x i m u m  permi t ted  
for specific types of construct ion as both area and con- 
struction are defined in Tab le  1-3.2.3. 

Table  1-3.2.3 
Maximum Fire Areas for Group III Hangars 

Maximum 
Type of Single Fire Areas 
Construction Sq Ft (MD 

Type I (443) and (332) 30,00I) (2.787) 
Type II (222) 20,000 (1.858) 
Type 11 (1111, Type 111 (2111, 
and Type IV (2tttl) 15,000 (1.39't) 

"['ype I ! (000) 12,000 ( 1,115 ) 
Type Ill (20(I) 12.000 (1,115) 
"l'ype V ( I 11 ) 8.000 ( 7,t 3 ) 
Type V (000) 5.(100 (,t65) 

1-3.3 Aircraft Storage and Servicing Area. Tha t  part  
of a hangar  normal ly  used for the storage and servicing of 
one or more aircraft ,  not  including any adjacent  or con- 
t iguous areas or structures,  such as shops, storage areas, 
and offices. 

1-3.4" Approved .  Acceptab le  to the "author i ty  having 
jur isdic t ion ."  

1-3.5" Authority Having Jurisdiction. The  "author-  
ity having jur isdict ion" is the organizat ion,  office, or 
individual  responsible for "approving"  equipment ,  an 
instal lat ion,  or a procedure .  

1-3.6 Detec t ion  System. A system consisting of detec- 
tors, controls, control  panels,  au tomat ic  and  manua l  
ac tua t ing  mechanisms,  all wiring, piping,  and tubing,  
and all associated equ ipment  which is used to ac tuate  an 
ext inguishing system. 
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1-3.7 Drained and Purged Aircraft Fuel Tanks. Those 
from which the f lammable or combustible liquid has 
been drained and the f lammable or combustible vapor 
atmosphere or any residue capable of producing flam- 
mable or combustible vapors has been removed, so that 
subsequent airing or ventilation will not result in the 
reinstatement of a f lammable or combustible atmosphere 
within the tanks unless or until a f lammable or combusti- 
ble liquid is again introduced. 

1-3.8 Fire Area. An area within an aircraft hangar  
subject to loss by a single fire because of lack of internal 
subdivisions as specified in Section 2-2 or Section 5-2 of 
this standard,  as appropriate.  

1-3.9 Foam-Water Deluge System. A system, pipe 
connected to and including a source of air-foam liquid 
concentrate and a water supply. Water  and air-foam liq- 
uid concentrate [protein, fluoroprotein, or aqueous-film 
forming foam (AFFF)] are delivered to open discharge 
devices for extinguishing agent discharge and for 
distribution over the area to be protected. The piping is 
connected to the water supply through an automatic 
valve which is actuated by the operation of  a detection 
system installed in the same areas as the discharge 
devices. When  this valve opens, water flows into the pip- 
ing system, air-foam liquid concentrate is injected into 
the water, and the resulting discharge of air-foam solu- 
tion through the foam-water discharge devices generates 
and distributes foam. Upon exhaustion of the air-foam 
liquid concentrate supply, water discharge will follow the 
foam and continue until shut off manually. 

1-3.10 Hangar Building Cluster. A group of buildings 
with more than one area for the storage and servicing of 
aircraft and all attached, or contiguous structures, or 
structures not separated as specified in 2-3.2 or 5-2.1 of 
this standard, as appropriate.  

1-3.11" Listed. Equipment  or materials included in a 
list published by an organization acceptable to the "au- 
thority having jurisdiction" and concerned with product  
evaluation, that maintains periodic inspection of produc- 
tion of listed equipment  or materials and whose listing 
states either that the equipment  or material meets ap- 
propriate standards or has been tested and found suitable 
for use in a specified manner .  

1-3.12 May. This term is used to state a permissive use, 
or an alternative method to a specified requirement.  

I-3.13 Shall .  Indicates a mandatory  requirement.  

1-3.14 Should.  Indicates a recommendat ion or that 
which is advised but not required. 

1-3.15 Single H a n g a r  Bui ld ing .  A building with one 
area for the storage and servicing of aircraft and any at- 
tached, adjoining, or contiguous structure, such as lean- 
tos, shop areas, or parts storage areas not separated as 
specified in 2-3.2 or 5-2.1 of this standard, as ap- 
propriate. 

1-3.16 Ta i l  Height .  Maximum tail height as stated in 
aircraft manufacturer 's  specifications. 

Chapter 2 Construction of Group I and Group I I  

Aircraft Hangars 

2-1 Types  of  Construction. 
2-1.1" Group I and Group 11 hangars shall be con- 
structed of any of the types of construction specified in 
NFPA 220, Standard on Types of Building Construction. 

2-1.2" Mezzanines, tool rooms, and other enclosures 
within aircraft storage and servicing areas shall be of non- 
combustible construction in all hangars except Type V 
(111) and (000) construction. 

2-2 Internal Separations. 
2-2.1" When  two or more aircraft storage and servicing 
areas adjoin, they shall be separated by a fire wall of not 
less than 3-hr fire resistance rating. Any openings in such 
fire walls communica t ing  directly between two aircraft 
storage and servicing areas shall be provided with a listed 
3-hr fire door or shutter actuated from both sides of the 
wall. 

2-2.2 When  two or more aircraft storage and servicing 
areas are separated by continuous offices, shops, and 
parts storage areas, one of  the two walls between the air- 
craft storage and servicing areas and the offices, shops 
and parts storage areas shall comply with 2-2.1. The  
other wall shall comply with 2-2.3. 

2-2.3" Partitions and ceilings separating aircraft 
storage and servicing areas from all other areas, shops, 
offices, and parts storage areas shall have at least a 1-hr 
fire resistance rat ing with openings protected by listed 
fire doors having a min imum fire resistance rating of 45 
min. 

2-3 Separation Between Hangars. 
2-3.1 Precautions shall be taken to ensure ready access 
to hangars from all sides. Adequate  separation shall be 
provided to reduce fire exposure between buildings. The  
clear spaces specified in Tables 2-3.2 and 2-3.3 shall not 
be used for the storage or parking of  aircraft or concen- 
trations of combustible materials, nor shall buildings of 
any type be erected therein. 

2-3.2 For single hangar  buildings, the clear space 
distances specified in Table  2-3.2 shall be maintained on 
all sides of the single hangar.  Where  mixed types of con- 
struction are involved, the predominant  type of construc- 
tion shall be used to determine separation required. 
Where the min imum separations specified in Table 2-3.2 
cannot be met, the buildings shall be considered a hangar  
building cluster. 

2-3.2.1 Where both exposing walls and openings 
therein of adjacent single hangar  buildings have a mini- 
mum fire resistance rating of  at least 3 hrs, no min imum 
separation distance shall be required. These buildings 
shall be considered a hangar  building cluster. 

2-3,2.2 Where the exposing wall and any openings 
therein of one hangar  has a min imum fire resistance 
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Table 2-3.2 

Minimum 
Type of Construction Separation Required 

Type I (443) and (332) . . . . . . . . . . . . . . . . . . .  50 ft(15m) 
Type 11 (222) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 
Type 11 (111), Type 111 (211), and 
Type IV (2HH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 

Type 11 (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15m) 
Type 111 (200) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft ( 15 m) 
Type V (111) and (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 

ra t ing  of  at least 2 hrs, the m i n i m u m  separa t ion  distance 
may be reduced  to not less than  25 ft (7.5 m) for single 
hangar  buildings.  

2-3.2.3* Where  the exposing walls of both buildings 
have a m i n i m u m  fire resistance ra t ing  of  at  least 2 hrs 
with all windows pro tec ted  by listed wired glass in fixed 
steel sash having a m i n i m u m  fire resistance ra t ing of 3~ 
hr, with outside sprinkler  protect ion,  and  each doorway is 
pro tec ted  with one au tomat ica l ly  opera ted  listed fire door 
having a m i n i m u m  fire resistance ra t ing  of 11/k hrs, the 
clear space dis tance may be reduced  to not  less than  25 ft 
(7.5 m) for single hangar  buildings.  Glass area  in the ex- 
posing walls under  such condit ions shall be not more  than  
25 percent  of  the wall area.  

2-3.3 The  clear space distances specified in Tab le  2-3.3 
shall be ma in t a ined  on all sides of the hangar  bu i ld ing  
clusters. Where  mixed types of construct ion are involved, 
the p redominan t  type of construct ion shall be used to 
de te rmine  requi red  clear  space differences. 

Table 2-3.3 

Minimum 
Type of Construction Separation Required 

Type I (433) and (332) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type II (222) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type IV (2HH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type II (Ill) and Type Ill (211) . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 m) 
Type II (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 m) 
Type Ill (200) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 m) 
Type V (Ill) and (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 ft (38 m) 

2-3.3.1 Where  the exposing wall and  any openings 
therein  of one hangar  has a m i n i m u m  fire resistance 
ra t ing  of at least 2 hrs, the separa t ion  dis tance may  be re- 
duced  to not  less than  50 ft (15 m) for hanga r  bu i ld ing  
clusters. 

2-3.3.2" Where  the exposing walls of  both  bui ldings 
have a m i n i m u m  fire resistance ra t ing  of at least 2 hrs 
with all windows pro tec ted  by listed wired glass in fixed 
steel sash having a m i n i m u m  fire resistance ra t ing  of 
hr, with outside sprinkler  protect ion,  and  each doorway is 
pro tec ted  with one au tomat ica l ly  opera ted  listed fire door  
having a m i n i m u m  fire resistance ra t ing  of 1 l~ hrs, the 
clear  space may  be reduced  to not  less than  50 ft (15 m) 
for hangar  bu i ld ing  groups.  Glass area  in the exposing 
walls under  such condit ions shall be not  more  than  25 
percent  of the wall area.  

2-4 Floors. 

2-4.1 The  surface of the grade  floor of a ircraf t  storage 
and servicing areas, regardless of type of hangar  con- 
struction, shall be noncombus t ib le  and above the grade  
of the approach  or apron  at the ent rance  to the hangar .  

2-4.2* The  floors of  adjoin ing areas presenting flam- 
mab le  or combust ib le  l iquid spill hazards,  and com- 
munica t ing  with a i rcraf t  s torage and servicing areas, 
shall be noncombust ib le  and shall be designed to prevent 
a spill f rom enter ing  the aircraf t  storage and servicing 
area.  

2-4.3 Floor openings in muhis to r ied  sections of hangars  
shall be enclosed with par t i t ions  or protec ted  with con- 
struction having a fire resistance ra t ing not less than that  
requi red  for the floor construct ion in which the opening 
is made .  

2-5 Roofs .  

2-5.1 Roof  coverings shall be of an approved type of 
tile, slate, metal ,  asbestos, asphal t  shingles, or of bui l t -up 
roofing finished with asphalt ,  slate, gravel, or other  ap- 
proved mater ia l .  Roof  coverings shall be listed as Class 
"A" or "B" when tested in accordance  with NFPA 256, 
Standard Methods of Fire Tests of Roof  Coverings. 

2-5.2 Where  insula ted meta l  deck assemblies are used, 
they shall be equivalent  to FM Class 1, or UL "Fire 
Classified" ratings. 

2-5.3 Spaces under  roofs c rea ted  when suspended ceil- 
ings are provided in a i rcraf t  s torage and servicing areas 
shall be cut  off from the area below so that  the space can- 
not be used for storage or other  occupancy.  The  space 
shall be provided with venti lat ion louvers to assure air  cir- 
cula t ion therein.  

2-5.4 Permanen t  exter ior  ladders  to hangar  roofs shall 
be provided on all hangars  exceeding 25,000 sq ft (2,323 
m ~) in area,  or exceeding 40 ft (12 m) in height,  or ex- 
ceeding 100 ft (30 m) in the smallest d imension unless en- 
closed stairs leading directly to the roof of a ircraf t  storage 
and servicing areas are avai lable  from the exterior  of the 
hangar .  

2-6 C o l u m n s .  

2-6.1 All ma in  steel s t ruc tura l  columns of the aircraf t  
s torage and servicing areas shall be made  fire resistant 
using listed mater ia l s  and  methods  to give a fire-resistive 
ra t ing  of not  less than  2 hrs. 

2-6.2 Fixed water  or foam-water  systems may be used in 
lieu of  a 2-hr fire resistant rat ing,  if such systems are de- 
signed specifically to protect  the columns. 

2-6.3 All fire resistant mater ia ls  used to protect  struc- 
tural  steel columns shall be of a type that  will resist 
damage  from discharge of the fixed fire protec t ion  
system. 

2-7 Doors.  

2-7.1 H a n g a r  doors to accommoda te  a i rcraf t  shall be of 
noncombust ib le  construct ion when hangars  are of any 
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Type I or Type II construction as specified in 2-1.1 of this 
chapter. 

2-7.2 The power source for hangar  doors shall be on in- 
dependent circuits and shall not be de-energized when 
the main disconnect switches for general hangar  power 
are shut off. 

2-7.3* Vertical traveling doors shall be so counter- 
balanced, and horizontal slide or accordion-type doors 
shall be so arranged, that manual  or auxiliary operation, 
as with winches or tractors, is feasible. 

2-7.4 In areas where freezing temperatures can occur, 
door tracks or the bot tom edges of doors shall be pro- 
tected by heating coils or equivalent means to prevent ice 
formation which might prevent or delay operation. 

2-8 Curtains. 
2-8.1 Where curtains are used to enclose a work area, 
they shall be of a listed flame retardant  type. 

2-9 Landing Gear Pits and Tunnels. 
2-9.1" Landing gear pits and associated access or ven- 
tilation tunnels located below floor level shall be designed 
on the basis that f lammable liquids and vapor will be 
present at all times. Materials and equipment  shall be im- 
pervious to liquids and shall be fire resistant or noncom- 
bustible. 

2-9.2 Electrical equipment  for all landing gear pits, 
ducts, and tunnels located below hangar  floor level shall 
be suitable for use in Class I, Division 1, Group D hazard- 
ous locations in compliance with Article 501 of NFPA 70, 
National Electrical Code ® . 

2-9.3 All landing gear pits, ducts, and tunnels shall be 
provided with a positive mechanical  exhaust ventilation 
system capable of providing air changes at a min imum 
rate of 5 per hour during normal  operations and be de- 
signed to discharge externally to the hangar.  

2-9.4 Upon the detection of f lammable vapors, the ven- 
tilation system shall be capable of providing a min imum 
ventilation rate of 30 air changes per hour for the landing 
gear pit and all associated ducts or tunnels. 

2-9.5 The  ventilation system shall be controlled by an 
approved continuous-reading combustible gas analyzing 
system that is arranged to operate the ventilation system 
at the rate specified in 2-9.4 of this section automatically 
upon detection of a specified f lammable  vapor concen- 
tration that is below the lower f lammable  limit. The  
detection system shall have sensors located throughout  all 
ducts and tunnels. 

2-9.6 As entry of fuel, oil, and water into landing gear 
pits is inevitable, drainage or pumping  facilities shall be 
provided. Water - t rapped vapor seals and appropriate  
separator fuel traps shall be provided. Where  automatic  
pumping  facilities are necessary, they shall be suitable for 
use with aviation fuel and water. The  drainage shall be 
fully enclosed pipe runs if drainage is routed through ven- 
tilation or access tunnels to external discharge points. 

2-9.7* Explosion protection shall be provided in land- 
ing gear pits and communica t ing  ducts and tunnel areas 
in the form of pressure-relief venting or by a listed explo- 
sion prevention system installed in accordance with 
NFPA 69, Standard on Explosion Prevention Systems. 

2-9.8* An approved fire protection system shall be in- 
stalled to protect each pit unless the hangar  fire protec- 
tion required by either Chapter  3 or Chapter  4 of this 
s tandard is adequate to protect each pit. 

2-10 Exposed Interior Insulation. 
2-10.1 Exposed interior insulation at tached to walls and 
roofs in an aircraft storage and servicing area of a hangar  
not provided with a sprinkler system designed in accor- 
dance with Chapter  3 or Chapter  4 of this standard,  as 
applicable, shall be noncombustible as defined in Section 
2-6 of NFPA 220, Standard on Types of  Building Con- 
struction. 

2-10.2 In an aircraft storage and servicing area of  a 
hangar  equipped with an approved sprinkler system de- 
signed in accordance with Chapter  3 or Chapter  4 of this 
standard, as applicable, exposed interior insulation at- 
tached to walls and roofs shall be noncombustible or 
limited-combustible as defined in Chapter  2 of NFPA 
220, Standard on Types of  Building Construction. 

2-11 Drainage of Aprons and Hangar Floors. 
2-11.1 The  apron or approach at the entrance to the 
hangar  shall slope away from the hangar  with a mini- 
m u m  grade of one-half of one percent, 1:200, for the first 
50 ft (15 m). Ramps used for aircraft fueling adjacent to 
hangar  structures shall comply with NFPA 415, Standard 
on A #craft Fueling Ramp Drainage. In establishing loca- 
tions for nearby aircraft parking, consideration shall be 
given to the drainage pat tern of the apron. 

2-11.2 Hangar Floor Drainage. 
2-11.2.1" Floor drainage systems shall be provided to 
restrict the spread of fuel in order to reduce the fire and 
explosion hazards from fuel spillage. 

2-11.2.2 Drainage systems shall be designed to reduce 
fire and explosion hazards within the systems to the max- 
imum extent by the use of noncombustible underground 
piping, and by as direct routing as possible to a safe out- 
side location. Such systems shall be designed with suitable 
traps or provided with adequate  ventilation to prevent 
vapor mixtures forming within the underground 
drainage system. 

2-11.2.3" Drainage systems in aircraft storage or servic- 
ing areas protected by water sprinkler systems shall be so 
designed and constructed that they have sufficient capac- 
ity to prevent bui ldup of f lammable  liquids and water 
over the drain inlet when the water sprinkler systems and 
hose streams are discharging at the design rate. 

2-11.2.4 The  pitch of  the floor shall be a min imum of 
one-half  of one percent. The  floor pitch provided shall be 
calculated taking into consideration the towability of the 
aircraft and the problems of aircraft weight, balance 
checking, and maintenance.  
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2-11.2.5 Each drainage system shall be calculated sepa- 
rately, taking into consideration the maximum rated 
discharge from the fire protection systems and hose lines. 

2-11.2.6 The  size of  drainage piping shall be deter- 
mined by the hydraulic demands placed upon the system 
throughout  its length. 

2-11.2.7 Curbs, ramps, or drains shall be provided at 
all openings from aircraft storage and servicing areas, or 
the slope of the floor shall be such as to prevent the flow 
of liquids through openings. 

2-11.2.8 Pits for service facilities, such as for com- 
pressed air, electrical outlets, etc., shall drain into the 
floor drainage system. 

2-11.2.9 Oil separators shall be provided for the 
drainage systems serving all aircraft storage and servicing 
areas. These separators may be for each hangar  drainage 
system, for a group of hangar  drainage systems, or in- 
stalled as part  of a general airport drainage system. In 
aircraft storage and servicing areas protected by water 
sprinkler systems or foam-water  deluge systems, a bypass 
shall be provided around the separator to allow for emer- 
gency direct disposal of water and f lammable  liquids. 
Separator systems shall discharge f lammable liquid prod- 
uct to a safely located tank, cistern, or sump. 

2-11.2.10 Grates and drain covers shall be of sufficient 
strength to take the point loading of the heaviest type air- 
craft or equipment  which the hangar  may serve. Grates 
and covers shall be removable to facilitate cleaning and 
flushing. 

2-12 Heating and Ventilating. 
2-12.1" Heat ing equipment  shall be installed, as ap- 
plicable, in accordance with NFPA 90A, Standard for 
the Installation of Air Conditioning and Ventilating 
Systems; NFPA 31, Standard for the Installation of Oil 
Burning Equipment; or NFPA 54, National Fuel Gas 
Code, other than as hereinafter specifically provided. 

2-12.2 No heater employing an open flame or glowing 
element shall be installed in aircraft storage and servicing 
areas or sections communica t ing  therewith, other than as 
provided for in 2-12.5 of this section. 

2-12.3 Hangar  heating plants fired with gas, liquid, or 
solid fuels not covered under  2-12.5 of this section and 
that are not located in a detached building shall be 
located in a room separated from other parts of  the 
hangar  by construction having at least a 1-hr fire 
resistance rating. This separated room shall not be used 
for any other hazardous purpose or combustible storage, 
and shall have no direct access from the aircraft storage 
or servicing area. Openings in the walls of such rooms 
communica t ing  with other portions of the hangar  shall be 
restricted to those necessary for ducts or pipes and sealed 
with a material listed for at least 1-hr fire resistance. Each 
such duct shall be protected with a listed automatic  fire 
damper  or door. All air for combustion purposes entering 
such separated rooms shall be drawn from outside of the 
building. 

2-12.4" Fan furnace heating systems employing recir- 
culation of air within aircraft storage and servicing areas 
shall have return air openings not less than 10 ft (3 m) 
above the floor. Supply air openings shall not be installed 
in the floor and shall be at least 6 in. (152 mm) from the 
floor measured to the bot tom of the opening. Fans for 
such systems shall be arranged to shut down automati-  
cally by the operation of the interior automatic  fire pro- 
tecuon system. One or more manual  fan shutoff switches 
shall also be provided. Shutoff switches shall be accessible 
and clearly placarded. 

2-12.5 Suspended or Elevated Heaters. 
2-12.5.1 Electric, gas, or oil heaters listed for use in air- 
craft hangars may be used if installed as specified in 
2-12.5.2, 2-12.5.3. and 2-12.5.4 of this subsection. 

2-12.5.2 In aircraft storage and servicing areas, heaters 
shall be installed at least 10 ft (3 m) above the upper sur- 
face of wings or of engine enclosures of the highest air- 
craft which may be housed in the hangar.  The  measure- 
ment shall be made from the wing, or engine enclosure, 
whichever is higher from the floor, to the bot tom of the 
heater. 

2-12.5.3 In shops, offices and other sections of aircraft 
hangars communica t ing  with aircraft storage or servicing 
areas, heaters shall be installed not less than 8 ft (2.4 m) 
above the floor. 

2-12.5.4 Suspended or elevated heaters shall be so 
located in all spaces of aircraft hangars that they shall not 
be subject to injury by aircraft, cranes, movable scaf- 
folding or other objects. Provision shall be made to assure 
accessibility to suspended heaters for recurrent mainte- 
nance purposes. 

2-12.6 When a mechanical  ventilating system is 
employed in hangars or shops, the ventilating system shall 
be installed in accordance with NFPA 90A, Standard for 
the Installation of Air Conditioning and Ventilating 
Systems, and in accordance with the applicable provi- 
sions of Section 2-12 of this chapter.  

2-12.7 When blower and exhaust systems are installed 
for vapor removal, the systems shall be installed in accor- 
dance with NFPA 91, Standard for the Installation of 
Blower and Exhaust Systems for Dust, Stock and Vapor 
Removal or Conveying. 

2-13 Lighting and Electrical Systems. 
2-13.1 Artificial lighting shall be restricted to electric- 
ity. 

2-13.2" Electrical services shall be installed in com- 
.pliance with the provisions for aircraft hangars contained 
in Article 513 of NFPA 70, National Electrical Code. 

2-13.3 Main distribution panels, metering equipment,  
and similar electrical equipment  shall be located in a 
room separated from the aircraft storage and servicing 
areas by an unpierced partition having at least a 1-hr fire 
resistance rating. 
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2-14 Lightning Protection. 
2-14.1" Where provided, lightning protection shall be 
installed in accordance with NFPA 78, Lightning Protec- 
tion Code. 

2-15 Grounding Facilities for Static Electricity. 
2-15.1" Grounding facilities shall be provided for 
removal and control of static electrical accumulations on 
aircraft while aircraft are stored or undergoing servicing 
in a hangar. 

2-15.2 An adequate number of floor grounding recep- 
tacles shall be provided. The receptacles shall be either 
grounded through individual driven electrodes or elec- 
trically bonded together in a grid system and the entire 
system grounded to underground metal piping, such as 
cold water or sprinkler piping, or driven electrodes. 
When driven electrodes are used they shall consist of 
%-in. (15.9-mm) diameter or larger metal rods driven at 
least 5 ft (1.5 m) into the ground. Floor grounding recep- 
tacles shall be designed so as to minimize the tripping 
hazard. 

2-15.3" Grounding wires shall be bare and of a gage 
which will be satisfactory from the durability standpoint 
as influenced by mechanical strains and usage. 

2-16 Exit and Access Requirements. 
2-16.1" Means of egress from the aircraft hangar shall 
comply with NFPA 101 ~', Life Safety Codd "~. 

2-16.2 Aisles and clear space shall be maintained to 
assure access to sprinkler control valves, standpipe hose, 
fire extinguishers, and similar equipment. 

2-17 Draft Stops. 
2-17.1" Materials. Where provided, draft stops shall 
be constructed of noncombustible materials not subject 
to disintegration or fusion during the early stages of a fire 
and shall be tightly fitted to the underside of the roof or 
ceiling. Any opening in draft stops shall be provided with 
self-closing doors of materials equivalent in fire resistance 
to the draft stop itself. 

Chapter 3 Protection of Group I Aircraft Hangars 

areas located inside aircraft maintenance and servicing 
areas, unless they are otherwise provided with automatic 
fire protection systems. 

3-1.4 Each sprinkler system shall be installed in accor- 
dance with NFPA 13, Standard for the Installation of 
Sprinkler Systems, and NFPA 16, Standard for the In- 
stallation of Deluge Foam-Water Sprinkler Systems and 
Foam- Water Spray Systems, as applicable, and in accor- 
dance with the requirements of this chapter. 

3-1.5 Additional protection as specified in Sections 3-5 
and 3-6 of this chapter, shall be provided in all Group I 
aircraft hangars in addition to other protection systems 
required by this chapter. 

3-2 Sprinkler System Design and Performance. 
3-2.1 Plans and Specifications. 
3-2.1.1" Before systems are installed, complete specifi- 
cations and working plans shall be drawn to scale, show- 
ing all essential details, and be so made that they can be 
easily reproduced to provide necessary copies. 

3-2.1.2 Information supplied in these plans and specifi- 
cations shall include: 

(a) The design purpose of the system 

(b) Discharge densities and period of discharge 

(c) Hydraulic calculations 

(d) Details of tests of available water supply 
(e) Details of proposed water supplies 

(f) Detailed layout of the piping and of the detection 
systems 

(g) Make and type of discharge devices, operating 
equipment and air-foam liquid concentrate to be in- 
stalled 

(h) Location and spacing of discharge devices 

(i) Pipe hanger and bracing location and installation 
details 

(j) l,ocation of draft curtains 

(k) An accurate and complete layout of the area to be 
protected 

(1) Details of any air-foam liquid concentrate, its 
storage and injection and other pertinent data to provide 
a clear explanation of the proposed design. 

3-1 General. 
3-1.1 Group I aircraft hangar storage and servicing 
areas, other than those housing aircraft with drained and 
purged fuel tanks as defined in 1-3.7 of this standard, 
shall be equipped with an approved foam-water deluge 
system as specified in Section 3-2 of this chapter as the 
primary protection system. 

3-1.2 The supplementary protection system specified in 
Section 3-4 of this chapter shall also be provided, where 
applicable, in Group I aircraft hangar storage and servic- 
ing areas. 

3-1.3 Automatic closed-head sprinkler protection shall 
be provided inside separate shop, office, and storage 

3-2.2 Pipe and Fittings. 
3-2.2.1 Piping shall be of materials approved for use in 
fire protection systems. 

3-2.2.2 Fittings shall be of a class and rating to with- 
stand the maximum working pressure expected within 
the systems. Screwed and flanged fittings shall be cast 
iron. Grooved joint fittings shall be ductile iron, 
malleable iron. or steel. Welded fittings shall be steel. 

3-2.2.3 System piping shall be hydraulically calculated 
and sized to allow for friction loss in water supply piping. 
Pipe sizes shall be adjusted according to detailed friction 
loss calculation. These calculations shall show the rela- 
tionship between water supply and total demand. 
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3-2.3 System Design. 

3-2.3.1" In aircraft storage and servicing areas, the 
maximum projected floor area under an individual 
deluge system shall not exceed 15,000 sq ft (1394 m2). 

3-2.3.2 Sprinkler spacing in aircraft storage and servic- 
ing areas shall be in accordance with the requirements for 
extra hazard occupancies, as specified in 4-2.2.3 of 
NFPA 13, Standard for the Installation of Sprinkler 
Systems. 

3-2.3.3 The  protection area for fire-resistive construc- 
tion shall be considered the floor area. For all other types 
of construction, the spacing as projected on the floor shall 
be no wider than required for extra hazard occupancies, 
but  in no case shall the spacing on the roof or ceiling be 
wider than required for ordinary hazard occupancies. 

3-2.3.4 In other portions of hangars protected by sprin- 
klers, the spacing shall be in accordance with the hazard 
requirements of the areas involved. 

3-2.3.5 Uniform sprinkler discharge shall be based on a 
max imum variation of 15 percent above the required 
discharge rates in gal per min per sq ft. Variation below 
the required discharge rate as specified shall not be per- 
mitted. When  steel pipe is installed, the coefficient C in 
the Hazen and Williams formula shall be taken as 120 in 
the calculations. 

3-2.3.6 Where open hangar  doors result in interference 
with the distribution of water from the hangar  sprinkler 
systems, additional sprinklers shall be provided to assure 
effective floor coverage. 

3-2.3.7 Foam-water deluge systems discharge devices 
shall be either air-aspirating or non-air-aspirating and 
shall have deflectors designed to produce water discharge 
patterns closely comparable  to those of  "standard" sprin- 
klers as defined in NFPA 13, Standard for the Installa- 
tion of Sprinkler Systems, when discharging at the same 
rates of flow. 

3-2.3.8 The  discharge devices shall generate air-foam 
when supplied with the air-foam solution under  pressure 
and shall distribute the foam in a pat tern essentially simi- 
lar to that of water discharging therefrom. 

3-2.3.9 The  discharge devices shall have a min imum 
nominal ¼-in.  (6.4-mm) orifice and shall be listed for use 
with the particular type of air-foam liquid concentrate to 
be used in the system. 

3-2.3.10 Strainers shall be installed in accordance with 
Section 2-1.10 of NFPA 16, Standard for Deluge Foam- 
Water Sprinkler Systems and Foam- Water Spray Systems. 

3-2.3.11 The  discharge rate f rom air-aspirat ing 
discharge devices using protein-, fluoroprotein-, or 
AFFF-type air-foam solutions shall be a min imum of 0.20 
gal of air-foam solution per min per sq ft (8.1 L / m i n / m  2) 
of floor area. 

3-2.3.12 The discharge rate from non-air-aspirating 
discharge devices using AFFF-type air-foam solutions 

shall be a min imum of 0.16 gal of air-foam solution per 
min per sq ft (6.5 L / m i n / m  z) of floor area. 

3-2.3.13 The  quantities of air-foam liquid concentrate, 
either protein foam, fluoroprotein, or AFFF, shall be suf- 
ficient for a foam discharge at the design rate for a mini- 
mum of 10 minutes. Where the systems have been de- 
signed to have a discharge rate higher than the specified 
minimums, a proport ionate reduction in the discharge 
period may be made. 

3-2.3.14" A reserve supply of air-foam liquid concen- 
trate of compatible type for the system shall be directly 
connected to the system and readily available. The 
reserve supply shall be in the same quanti ty as the main 
supply. 

3-2.3.15 Where air-foam liquid concentrate  is intro- 
duced into the water stream by pumping,  there shall be 
two pumps, either of which can supply the air-foam liq- 
uid concentrate at the design rate. The arrangement  of 
power supplies, controllers, piping, and valves shall be in 
accordance with NFPA 20, Standard for the Installation 
of Centrifugal Fire Pumps. Piping shall be so arranged 
that either pump shall be able to deliver the concentrate 
to the system from both the pr imary and reserve supplies. 

3-2.3.15.1 Where air-foam concentrate lines to the in- 
jection points are run underground or where they are run 
aboveground for more than 50 ft (15 m), air-foam con- 
centrate in these lines shall be maintained under pressure 
to assure prompt  foam application and to provide a 
means of checking on the tightness of the system. Pressure 
may be maintained by a small auxiliary pump or other 
approved means. 

3-2.3.16 The control valves, air-foam liquid concen- 
trate storage, and injection system equipment  shall be 
located outside aircraft storage and servicing areas. The 
environmental  conditions shall be suitable for the par- 
ticular agent involved. 

3-2.4 Wate r  Supply.  

3-2.4.1" The water supply shall be capable of fur- 
nishing water for the largest number  of systems which 
may be expected to operate. 

3-2.4.1.1 Where draft  stops are not provided, water 
supply requirements shall be calculated on the basis that 
all systems in the aircraft storage and servicing area not 
subdivided by fire walls will operate. 

3-2.4.1.2 In aircraft storage and servicing areas having 
a max imum roof or ceiling height of 25 ft (7.5 m) or less, 
the water supply shall be sufficient for the operation of 
the largest number  of systems, obtained by assuming that 
a fire at any point will operate all the systems in every 
draft-curtained area that is wholly or partially within 50 
ft (15 m) of that point measured horizontally. 

3-2.4.1.3 In aircraft storage and servicing areas having 
a maximum roof or ceiling height in excess of 25 ft (7.5 
m) but not more than 75 ft (22.5 m) above floor level, the 
water supply shall be sufficient for the operation of the 
largest number  of systems, obtained by assuming that a 
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fire at any point  will opera te  all the systems in every draft-  
cur ta ined  area that  is wholly or par t ia l ly  within 75 ft 
(22.5 m) of that  point  measured horizontally.  

3-2.4.1.4 in aircraf t  s torage and servicing areas having 
a m ax imum roof or ceiling height in excess of 75 ft (22.5 
m) above the floor level, the water  supply shall be suffi- 
cient for the opera t ion  of the largest number  of systems, 
ob ta ined  by assuming that  a fire at any point  will opera te  
all the systems in every d ra f t -cur ta ined  area that  is wholly 
or par t ia l ly  within 100 ft (30 m) of that  point  measured  
horizontally.  

3-2.4.2 The  water supply shall be capab le  of mainta in-  
ing water  discharge at the design rate and  pressure for a 
m i n imum of 60 minutes  over the entire area protec ted  by 
systems expected to opera te  s imultaneously as de te rmined  
by 3-2.4.1 of this section, unless protect ion is provided as 
specified in 3-2.4.3 of this section. 

3-2.4.3 Where  foam-water  systems are installed, and 
where app l icab le  addi t iona l  protect ion is instal led in ac- 
cordance  with Section 3-4 of this s tandard ,  the water sup- 
ply dura t ion  shall be for a m i n i m u m  of 45 minutes.  

3-2.4.4 The  water supply shall be capab le  of satisfying 
the requirements  of Section 3-5 of this chap te r  for in- 
terior hose stations. The  ca lcula ted  d e m a n d  shall be at a 
point  where supply p ip ing  for the inter ior  hose station(s) 
connects to the system pip ing  or fire protec t ion  under-  
ground.  

3-2.4.5 When  the water supply for the system also serves 
as a supply for exter ior  hose streams, a hose s tream 
al lowance of 500 gpm (1893 L / m i n )  shall be included in 
the water  supply hydraul ic  calculat ions.  Calculat ions for 
hose streams shall be in accordance  with 2-2.1.2.5 of 
NFPA 13, Standard for the Installation of Sprinkler 
Systems. 

3-2.4.6* Where  a single reservoir is used for the basic 
water  supply, such reservoir shall be divided into approxi-  
mately equal  sections, a r ranged  so at least one-hal f  of the 
water  supply will always be ma in t a ined  in service in order  
to increase the rel iabil i ty of the water  supply. The  suction 
line from each section shall be sized to deliver the max- 
imum water  supply requi rement .  

3-2.5 F i r e  Pumps .  

3-2.5.1 Fire pumps  shall be instal led in accordance  with 
NFPA 20, Standard for the Installation of Centrifugal 
Fire Pumps, and in accordance  with the provisions of 
3-2.5.2 through 3-2.5.6 of this subsection. 

3-2.5.2 The  total pumping  capaci ty  shall be such that  
m a x i m u m  d e m a n d  can be met  with the largest fire pump  
out of service. 

3-2.5.3 Pump houses and rooms shall be of fire-resistive 
or noncombust ib le  construct ion.  Where  internal  combus- 
tion engines used for driving fire pumps  are located inside 
the fire pump  house or room, pro tec t ion  shall be pro- 
vided by au tomat ic  sprinklers instal led in accordance  
with NFPA 13, Standard for the Installation of Sprinkler 
Systems. 

3-2.5.4* Fire pumps  shall be s tar ted au tomat ica l ly  by a 
d rop  in water  pressure. Where  two or more  electrically 
driven fire pumps  suppl ied  from the same electr ical  
feeder  are used, they shall be electr ical ly control led  to 
prevent  s imultaneous start ing.  

3-2.5.5 Frequent  opera t ion  of fire pumps  shall be 
avoided by the instal la t ion of a small  auxi l iary pressure 
ma in tenance  p u m p  or o ther  sui table means  to ma in ta in  
normal  system pressures. 

3-2.5.6 Once star ted,  fire pumps  shall be a r ranged  to 
run continuously until  they are s topped manual ly .  There  
shall be an audib le  " p u m p  running"  a la rm in a con- 
t inuously a t t ended  area.  

3-2.6 Flushing Underground Pipe .  

3-2.6.1" Unde rg round  mains  and each lead- in  connec- 
t ion shall be f lushed as specified in 5-1.1 of  NFPA 15, 
Standard for Water Spray Fixed Systems for Fire Protec- 
tion. 

3-2.7 Accep tance  Tests.  

3-2.7.1 The  following tests shall be pe r fo rmed  pr ior  to 
final acceptance  of any sprinkler  system in an a i rcraf t  
hangar .  

3-2.7.1.1 Hydrosta t ic  pressure tests shall be conduc ted  
on each sprinkler  system as specified in NFPA 13, Stan- 
dard for the Installation of Sprinkler Systems, or NFPA 
16, Standard for the Installation of Deluge Foam-Water 
Sprinkler Systems and Foam- Water Spray Systems, as ap- 
pl icable.  

3-2.7.1.2 Full-f lowing tests with water  only shall be 
made  on each foam-water  deluge system as a means of 
checking the sprinkler  d is t r ibut ion  and  to assure against  
clogging of p ip ing  and sprinklers by foreign mat te r  car- 
r ied by the water.  The  m a x i m u m  n u m b e r  of systems that  
may be expected to opera te  in case of fire, inc luding sup- 
p lementa ry  systems, shall be in full opera t ion  simultane- 
ously to give a check as to adequacy  and  condi t ion  of the 
water  supply. Sui table  gauge  connect ions and gauges 
shall be provided to verify hydraul ic  calculat ions.  

3-2.7.1.3 The  smallest  single foam-water  deluge system 
shall be discharged using a i r - foam l iquid concentra te .  
This  test shall be run  for a sufficient t ime to stabilize 
discharge before test samples are taken.  

3-2.7.1.4 The  m a x i m u m  number  of systems expected to 
opera te  shall be s imultaneously d ischarged with foam. 
This  test shall be run for a sufficient t ime to stabilize 
discharge before test samples are taken.  

3-2.8 F i n a l  Approval. 
3-2.8.1 The  instal l ing company  shall furnish a writ ten 
s ta tement  that  the work has been comple ted  in accor- 
dance with 3-2.1 of this section, and  tested in accordance  
with the provisions of 3-2.7 of this section. 

3-2.9 Conversion of Existing System. 
3-2.9.1 In convert ing one type of system to another ,  all 
provisions of this chapte r  per ta in ing  to new systems shall 
be appl ied.  
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3-2.9.1.1 If  water  supplies are grea ter  than necessary, 
the uniform discharge requi rement  of 3-2.3.5 of this sec- 
tion may be waived if the required m i n i m u m  discharge 
rate in gal per  rain per sq ft is avai lable in all areas. 

3-2.9.2 All devices and equipment ,  existing and new, 
shall be compa t ib le  so as to provide a funct ional ly  correct  
system. 

3-2.9.3 Converted systems shall be tested in accordance  
with 3-2.7.1.2 of this section. 

3-3 Detection System Design. 
3-3.1 Detectors for ac tua t ing  the p r imary  protect ion 
systems shall be rate-of-rise,  fixed tempera ture ,  or rate- 
compensa t ion  types. 

3-3.2 Detection systems shall be provided with complete  
supervision. 

3-3.3* Manual  ac tua t ion  stations shall be located so 
that  each system can be individual ly opera ted  from both 
inside and outside the aircraf t  storage and servicing area. 
The  manua l  stations shall be instal led so that  they are 
unobstructed,  readily accessible, and located in the nor- 
mal paths  of exit from the area.  

3-4 Supplementary Protection Systems. 
3-4.1" Hangars  housing aircraf t  having wing areas in 
excess of 3,000 sq ft (279 m 2) shall be protec ted  with a 
listed supplementa ry  protect ion system. 

3-4.2* Each system shall be designed to cover a 
specified floor area beneath  the aircraf t  being protected.  
The  design objective shall be to achieve control  of the fire 
within the protec ted  area within 30 seconds of system ac- 
tuat ion and ext inguishment  of the fire within 60 seconds. 

3-4.3 Each supplementa l  protect ion system shall be de- 
signed, installed, and  ma in ta ined  in accordance  with 
NFPA 1 1, Standard for Low Expansion Foam and Com- 
bined Agent Systems, and NFPA l l A ,  Standard ,for 
Medium and High Expansion Foam Systems. 

3-4.4 Plans and Specifications. 
3-4.4.1" Before systems are installed, complete  specifi- 
cations and working plans shall be drawn to scale showing 
all essential details and be so made  that  they can be easily 
reproduced  to provide necessary copies. 

3-4.4.2* These plans and specifications shall include: 

(a) An accurate  and complete  layout of the area to be 
protected.  

(b) Informat ion  on the p r imary  protect ion systems in- 
stalled in the hangar .  

(c) Location and spacing of agent distr ibutors,  show 
ing the area coverage. 

(d) Instal lat ion layout of the detect ion systems. 

(e) Detai led layout of water  supply piping, agent 
storage, pumping  and piping,  power sources, and Ioca 
tion and details of mechanica l  foam-l iquid  concentra te  
injection equipment .  

(f) Make and type of discharge devices and air-foam 
liquid concentra te  and hydraul ic  calculat ions of the 
systems. 

3-4.5 Low Expansion Air-Foam Systems. 
3-4.5.1 Low expansion a i r - foam systems shall employ 
AFFF,  protein,  or f luoroprote in  foam-l iquid  concentrates  
and shall be designed for local appl icat ion.  

3-4.5.2* Coverage of the specified floor area beneath  
the a i rcraf t  shall be by means of a horizontal  foam 
discharge from nozzles located above floor level. 

3-4.5.3* When  oscil lating nozzles are used, the 
discharge pa t te rn  limits shall be established for the 
design. Positive securement  of the limits of oscillation 
shall be provided by such devices as set screws, locking 
pins, or s imilar  methods.  When  placed in service, the 
manua l  override feature,  if any, shall be locked out to 
provide for au tomat ic  opera t ion  only. 

3-4.5.4 When  protein- or f luoroprote in-based concen- 
trates are used, the min imum appl ica t ion  rate  shall be 
0.16 gpm of a i r - foam solution per sq ft (6.5 I , / m i n / m  2) 
of floor area beneath  the wing and wing-center  section of 
the aircraft .  When  AFFF concentra te  is used, the mini- 
mum appl ica t ion  rate shall be 0.10 gpm of a i r - foam solu- 
tion per sq ft (4.1 I , / m i n / m  2) of floor area beneath  the 
wing and wing-center  section of the aircraft .  

3-4.5.5 The  quant i ty  of water and foam concentra te  
shall be sufficient to opera te  the system at the required 
discharge rate for a per iod of at least 10 minutes. 

3-4.5.6 If any nozzles are removed to allow moving of 
aircraft ,  removal  of the nozzles shall not reduce the effec- 
tiveness of the remain ing  system. 

3-4.5.7 Electric power rel iabil i ty for concentra te  pumps 
and oscil lating nozzles shall be in accordance  with electric 
fire pump  requirements  of NFPA 20, Standard for the 
Installation of Centrifugal Fire Pumps. 

3-4.5.8 Where  moni tor - type  nozzles are used, an in- 
dividual  manual  control  valve shall be provided for each 
unit. 

3-4.6 High Expansion Foam Systems. 
3-4.6.1 High expansion foam systems shall utilize sur- 
factants as the foaming ingredient  and shall be designed 
for local appl icat ion.  

3-4.6.2* These systems shall be designed to discharge at 
a rate to cover the protected area to a depth  of at least 3 ft 
within 1 minute.  

3-4.6.3 Discharge rates shall take into considerat ion the 
sprinkler  breakdown factor required in 2-3.5.2(b) of 
NFI 'A  11A, Standard for Medium and thgh Expansion 
Foam Systems. 

3-4.6.4 The  quant i ty  of water and foam concentrate  
shall be sufficient to opera te  the system at the required 
discharge rate for a per iod of 12 minutes.  
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3-4.6.5 The foam generators shall be located at the ceil- 
ing or on exterior walls in such a way that only air from 
outside the aircraft storage and servicing area can be used 
for foam generation. Roof  vents shall be located to avoid 
recirculation of combustion products into the air inlets of 
the foam generators. 

3-4.6.6 Generators shall be powered by reliable water- 
driven or electric motors. Electric power reliability for 
both generators and concentrate pumps shall be in accor- 
dance with electric fire pump requirements of NFPA 20, 
Standard for the Installation of Centrifugal Fire Pumps. 

3-4.7 Water Supply. 
3-4.7.1" Water  shall be available in sufficient quantity 
and pressure to supply the maximum number  of agent 
distributors likely to operate simultaneously, in addition 
to meeting the demands of overhead hangar  protection 
systems as determined in this chapter,  and the re- 
quirements for hose stream and other equipment  as de- 
termined in Section 3-5 of this chapter. Water  shall be 
suitable for the production of foam. 

3-4.8 Foam Concentrate. 
3-4.8.1 The  quantities of agent shall be sufficient to 
provide protection specified by the requirements of this 
chapter. 

3-4.8.2 The agent supplied with the system shall be that 
listed for use with the distribution equipment.  

3-4.8.3* A reserve supply of air-foam liquid c o n c e n  
trate of compatible type for the system shall be directly 
connected to the system and readily available. The 
reserve supply shall be in the same quanti ty as the main 
supply. 

3-4.8.4 When the agent requires pumping to the 
distribution system, there shall be a min imum of two 
pumps, either of which can supply the agent at the design 
r a te .  

3-4.9.4 Supplementary extinguishing systems shall be 
subjected to flow tests, with water or foam flowing simul- 
taneously from the maximum number  of primary protec- 
tion systems expected to operate, in order to ensure that 
the hazard is protected in conformance with the design 
specification and to determine whether the flow 
pressures, agent discharge capacity, foam coverage, per- 
cent concentration, and other operat ing characteristics 
are satisfactory. 

3-4.9.5 Supplementary extinguishing systems shall be 
examined visually to determine that they have been prop- 
erly installed. Checks shall be made for such items in con- 
formity with installation plans, continuity of piping, 
tightness of fittings, removal of temporary blank flanges, 
and accessibility of valves and controls. Devices shall be 
properly identified and operating instructions pro- 
minently posted. 

3-4.10 Final  Approval. 
3-4.10.1 The installing company shall furnish a written 
statement to the effect that the work has been completed 
in accordance with approved plans and specifications, 
and tested in accordance with 3-4.9 of this section. 

3-4.11 Actuation System. 
3-4.11.1" Actuation of any primary fire protection 
system shall simultaneously operate the supplementary 
extinguishing system. 

3-4.11.2 Actuation systems shall be provided with com- 
plete circuit supervision and be arranged in accordance 
with Section 3-7 of this chapter.  

3-4.11.3 Manual actuation stations shall be provided 
for each supplemental protection system and shall be 
located both inside and outside the aircraft maintenance 
and servicing area. Stations shall be located as close as 
possible to the aircraft positions to facilitate early system 
actuation in the event of a fire. 

3-4.8.5 The agent storage facilities, pumps, and injec- 
tion equipment  shall be located outside the aircraft 
storage and servicing area. Environmental conditions 
shall be suitable for the particular agent involved. 

3-4.9 Acceptance Tests. 
3-4.9.1 The following tests shall be performed prior to 
final acceptance of any supplementary system in an air- 
craft hangar. 

3-4.9.2 All piping shall be subjected to a 2-hr 
hydrostatic pressure test at 200 lb/sq in. (1380 kl'a) or 50 
lb/sq in. (345 kPa) in excess of the maximum pressure 
anticipated, whichever is greater, in general conformity 
with NFPA 13, Standard for the Installation of Sprinkler 
Systems. All normally dry piping shall be checked for 
leakage, freedom from obstructions, and to determine if 
proper drainage pitch has been provided. 

3-4.9.3 All devices and equipment  installed as part of 
the system shall be tested. 

3-5 Hand Hose Systems. 
3-5.1" Hand hose systems shall be installed in every 
hangar,  including sprinklered hangars, to provide for 
manual  fire control. 

3-5.2 The hand hose systems shall be arranged to per- 
mit application of water or other extinguishing agents on 
each side and into the interior of the aircraft located in 
each aircraft storage and servicing area. It shall be con- 
sidered that at least two hose lines will be operated simul- 
taneously. 

3-5.3 Foam-Water, and Water H a n d  Hose Systems. 
3-5.3.1 Foam-water hand hose systems shall be installed 
in aircraft storage and servicing areas. 

3-5.3.2 The systems shall conform with the applicable 
portions of NFPA 14, Standard for the Installation of 
Standpipe and Hose Systems, and NFPA 11, Standard for 
Low Expansion Foam and Combined Agent Systems. 
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3-5.3.3 These hand  hose systems shall be suppl ied from 
a connect ion to the spr inkler  system header  or from a 
direct  connect ion to the water  source. 

3-5.3.4 Each hand  hose connect ion shall be a m i n i m u m  
of 1 ½ in. (38 ram) in size and fi t ted with a control  valve. 
The  hose shall be of sui table length and d iamete r  to pro- 
vide a m i n i m u m  flow of 60 gpm (227 L / m i n )  at an ade- 
quate  nozzle pressure. The  s t ream range shall be 
ca lcu la ted  based on the volume and pressures avai lable 
under  m a x i m u m  d e m a n d  condit ions.  

3-5.3.5 The  hose shall be proper ly  racked or reeled. 
Hoses shall be f i t ted with an approved  foam-maker  nozzle 
or a combina t ion- type  nozzle designed to permi t  foam 
appl ica t ion  or water spray. Nozzles shall be of the shutoff  
type or shall have a shutoff  valve at the nozzle inlet. 

3-5.3.6 Foam- l iqu id  concent ra te  may be suppl ied from 
a centra l  d is t r ibut ion system, separa te  from or a par t  of a 
foam-water  sprinkler  system, or from stat ionary foam- 
l iquid concent ra te  containers  f i t ted with listed propor-  
t ioning devices. 

3-5.3.7 The  m i n i m u m  supply of foam-l iquid  concen- 
trate shall be sufficient to provide opera t ion  of at least 
two hand  hose lines for a per iod of 20 minutes  at a foam 
solution discharge rate  of 60 gpm (227 L / m i n )  each. 

3-5.4 Water Hand  Hose Systems. 
3-5.4.1 W a t e r  hand  hose and s tandpipe  systems shall be 
instal led in accordance  with NFPA 14, Standard for the 
Installation of Standpipe and Hose Systems, in all shop, 
office, and  storage areas in hangars,  except  where special 
hazards that  require  special protec t ion  exist. 

3-5.4.2 Hoses shall be f i t ted with listed adjus table  
s t ream pa t t e rn  nozzles designed to permi t  s traight  s tream 
or water  spray appl icat ion.  

3-6 Wheeled and Portable Extinguishers.  
3-6.1 Whee led  and por tab le  extinguishers shall be pro- 
vided in accordance  with NFPA 10, Standard for Por- 
table Fire Extinguishers. 

3-6.2 In a'ircraft s torage and servicing areas, the 
dis t r ibut ion of such devices shall be in accordance  with 
the extra  hazard  classification out l ined in Chap te r  3 of 
NFPA 10, Standard for Portable Fire Extinguishers. 

3-6.3 The  dis t r ibut ion of extinguishers in o ther  areas of 
a i rcraf t  hangars  shall be in accordance  with light, or- 
d inary  or extra  hazard  occupancy based on an analysis of 
each such room or area  following the requirements  of 
NFPA 10, Standard for Portable Fire Extinguishers. 

3-7 Protection System Alarms. 
3-7.1" In addi t ion  to local a la rm service, a larms shall 
be t ransmi t ted  to a constant ly a t t ended  location.  

Chapter 4 Protection of Group II Aircraft Hangars 

4-1 General.  
4-1.1 The  protect ion of a i rcraf t  storage and servicing 
areas of Group  1I a i rcraf t  hangars,  other  than those hous- 
ing a i rcraf t  with d ra ined  and purged  fuel tanks, shall be 
in accordance  with any one of the following: 

(a) The  provisions of Chap te r  3 of this s tandard .  
Where  foam-water  deluge systems util izing a i r -aspi ra t ing  
discharge devices are instal led for the protec t ion  of 
Group  II a i rcraf t  hangars,  the discharge rate specified in 
3-2.3.11 of this s t andard  may be reduced to a m in imum 
of 0.16 gal of a i r - foam solution per min  per sq ft (6.5 
L / m i n / m  2) of floor area for all types of foam concen- 
trate.  

(b) A combina t ion  of au tomat ic  sprinkler  protect ion 
in accordance  with Section 4-2 of this chapter ,  AND a 
low-level, low expansion foam system in accordance  with 
Section 4-3 of this chapter .  

(c) A combina t ion  of au tomat ic  sprinkler  protect ion in 
accordance  with Section 4-2 of this chapter .  AND a high 
expansion foam system in accordance  with Section 4-4 of 
this chapter .  

4-1.2 Automat ic  closed-head sprinkler  protect ion shall 
be provided inside separa te  shop, office, and storage 
areas located inside a i rcraf t  main tenance  and servicing 
areas. Design shall be in accordance  with hazard 
classifications specified in Section 1-7 of NFPA 13, Stan- 
dard for the Installation of Sprinkler Systems. 

4-1.3 In add i t ion  to the provision for sprinkler  and 
foam ext inguishing systems as required by this chapter ,  
protect ion as required by ei ther  Section 3-5 or Section 3-6 
of this s t andard  shall also be provided.  

4-2 Sprinkler System. 
4-2.1" Spr inkler  systems shall be ei ther  wet pipe or pre- 
action, designed and instal led in accordance  with the ap- 
pl icable  sections of NFPA 13, Standard for the Installa- 
tion of Sprinkler Systems, and the provisions of this 
chapter .  

4-2.2 Sprinkler  p ip ing  shall be hydraul ica l ly  sized in ac- 
cordance  with Chap te r  7 of NFPA 13, Standard for the 
Installation of Sprinkler Systems. Calculat ions  shall be 
based on all sprinklers opera t ing  over any 5000-sq ft area, 
inc luding the most hydraul ica l ly  remote  areas. 

4-2.3 Piping shall be of mater ia ls  approved  for use in 
fire protec t ion  systems. 

4-2.4 Fit t ings shall be of a class and  ra t ing  to withstand 
the m a x i m u m  working pressure expected within the 
systems. Screwed and f langed fit t ings shall be cast iron. 
Grooved jo int  fitt ings shall be duct i le  iron, mal leable  
iron, or steel. Welded  fittings shall be steel. 

4-2.5 In a i rcraf t  storage and servicing areas, the max- 
imum projec ted  floor area  under  an individual  sprinkler 
system shall not exceed 25,000 sq ft (2323 m2). 
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4-2.6 Sprinkler spacing shall be as specified in 3-2.3.2 
of this standard. 

4-2.7 Where open hangar  doors result in interference 
with the distribution of water from the hangar  sprinkler 
systems, additional sprinklers shall be provided to assure 
effective floor coverage. 

4-2.8 The discharge rate from sprinkler systems shall be 
a minimum of 0.17 gal of water per min per sq ft (6.9 
L / m i n / m  2) over any 5000-sq ft area, including the most 
hydraulically remote areas. 

4-2.9 Standard sprinklers shall have a nominal orifice 
size of ~ in. (12.7 mm) or 1%z in. (13.5 mm). 

4-2.10 Sprinklers shall have a temperature rating of  
325°F to 375°F. 

4-2.11 Plans and specifications for sprinkler systems 
shall provide the information required by 3-2.1 of this 
standard. 

4-2.12 Sprinkler systems shall be flushed and tested in 
accordance with 3-2.6 and 3-2.7.1.1 of this standard.  

4-2.13 The  installing company shall furnish a written 
statement to the effect that  the work has been completed 
in accordance with approved plans and specifications, 
and tested in accordance with the provisions of 4-2.12 of 
this section. 

4-3 Low Expansion Air-Foam System. 
4-3.1 Foam systems shall be of the fixed type and shall 
be designed and installed in accordance with the ap- 
plicable portions of NFPA 11, Standard for Low Expan- 
sion Foam and Combined Agent Systems. 

4-3.2 The foam system shall use low-level monitor  type 
discharge nozzles, with individual manual  shutoff valves 
for each nozzle. 

4-3.3* The discharge nozzles shall be arranged to 
achieve initial foam coverage in the expected aircraft 
parking area. 

4-3.4 The min imum application rate shall be 0.16 gpm 
of air-foam solution per sq ft (6.5 L / m i n / m  ~) when 
protein- or fluoroprotein-based concentrates are used. 
When AFFF concentrate is used, the min imum applica- 
tion rate shall be 0.10 gpm of air-foam solution per sq ft 
(4.1 L/min/m2) .  

4-3.5 The discharge rate of the system shall be based on 
the rate of application multiplied by the entire aircraft 
storage and servicing floor area. 

4-3.6 Foam Concentrate. 
4-3.6.1 The quantity of foam concentrate shall be suffi- 
cient to operate the system at the required discharge rate 
for a period of at least 10 minutes. 

4-3.6.2 The foam concentrate supplied with the system 
shall be listed for use with the distribution equipment.  

4-3.6.3 There  shall be a reserve of foam concentrate of 
a compatible type directly connected to the system. The 
reserve supply shall be in the same quantity as the main 
supply. 

4-3.6.4 There  shall be a min imum of two pumps when 
the foam concentrate requires pumping  to the distribu- 
tion system. Either pump shall be capable of supplying 
the foam concentrate at the design rate. 

4-3.6.5 The foam concentrate storage facilities, pumps, 
and injection equipment  shall be located outside the air- 
craft storage and servicing area. Environmental condi- 
tions shall be suitable for the particular foam concentrate 
involved. 

4-3.7 Plans and specifications for foam extinguishing 
systems shall provide the information required by 3-4.4 of 
this standard. 

4-3.8 Acceptance tests for foam extinguishing systems 
shall be performed in accordance with 3-4.9.2, 3-4.9.3, 
and 3-4.9.5 of this standard.  In addition, the systems 
shall be subjected to flow tests with water or foam flowing 
from the max imum number  of foam distributors ex- 
pected to operate in order to ensure that the hangar  is 
protected in conformance with the design specifications, 
and to determine if the flow pressures, agent discharge 
capacity, foam coverage, percent concentration,  and 
other operat ing characteristics are satisfactory. 

4-3.9 The  installing company shall furnish a written 
statement to the effect that the work has been completed 
in accordance with approved plans and specifications, 
and tested in accordance with the provisions of 4-3.8 of 
this section. 

4-4 High Expansion Foam System. 
4-4.1 High expansion foam systems shall be designed 
and installed in accordance with the applicable portions 
of  NFPA l l A ,  Standard for Medium and High Expan- 
sion Foam Systems. 

4-4.2 The  high expansion foam system shall be of the 
local application type as specified in Sections 3-1, 3-2, 
and 3-3 of NFPA l l A ,  Standard for Medium and High 
Expansion Foam Systems. 

4-4.3 The  high expansion foam generators shall be ar- 
ranged to achieve initial foam coverage in the expected 
aircraft parking area. 

4-4.4 The effective application rate shall be a min imum 
of 3 c fm/sq  ft. The application rate shall take into con- 
sideration the sprinkler breakdown factor specified in 
2-3.5.2(b) of  NFPA 11A, Standard for Medium and High 
Expansion Foam Systems. 

4-4.5 The  discharge rate of  the system shall be based on 
the rate of  application multiplied by the entire aircraft 
storage and servicing floor area. 

4-4.6 Foam generators shall be supplied with air from 
outside the aircraft storage and servicing area. Roof  vents 
shall be located to avoid recirculation of  combustion 
products into the air inlets of the foam generators. 
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4-4.7 Foam generators shall be powered by reliable 
water-driven or electric motors. Electric power reliability 
for both foam generators and foam concentrate pumps 
shall be consistent with electric fire p u m p  requirements 
specified in Chapters 6 and 7 of  NFPA 20, Standard for 
the Installation of Centrifugal Fire Pumps, 

4-5.4 Manual  actuation stations shall be located so that 
each system can be individually operated from both in- 
side and outside the aircraft storage and servicing area. 
The  manual  stations shall be installed so that they are 
unobstructed,  readily accessible, and located in the nor- 
mal paths of  exit from the area. 

4-4.8 Foam Concentrate.  
4-4.8.1 The quantity of foam concentrate shall be suffi- 
cient to operate the system at the required discharge rate 
for a period of  at least 12 minutes. 

4-4.8.2 The  foam concentrate supplied with the system 
shall be listed for use with the distribution equipment.  

4-4.8.3 There  shall be a reserve of foam concentrate of 
a compatible type directly connected to the system. The 
reserve supply shall be in the same quantity as the main 
supply. 

4-4.8.4 There  shall be a min imum of two pumps when 
the foam concentrate requires pumping  to the distribu- 
tion system. Either pump shall be capable of supplying 
the foam concentrate at the design rate. 

4-4.8.5 The  foam concentrate storage facilities, pumps, 
and injection equipment  shall be located outside the air- 
craft storage and servicing area. Environmental condi- 
tions shall be suitable for the particular foam concentrate 
involved. 

4-4.9 Plans and specifications for foam extinguishing 
systems shall provide the information required by 3-4.4 of 
this standard. 

4-4.10 Acceptance tests for foam extinguishing systems 
shall be performed in accordance with 3-4.9.2, 3-4.9.3, 
and 3-4.9.5 of this standard. In addition, the systems 
shall be subjected to flow tests with water or foam flowing 
from the maximum number  of foam distributors ex- 
pected to operate in order to ensure that the hangar  is 
protected in conformance with the design specifications, 
and to determine if the flow pressures, agent discharge 
capacity, foam coverage, percent concentration, and 
other operating characteristics are satisfactory. 

4-4.11 The installing company shall furnish a written 
statement to the effect that work has been completed in 
accordance with approved plans and specifications, and 
tested in accordance with the provisions of 4-4.10 of this 
section. 

4-5 Detection and Actuation Systems. 
4-5.1 Detectors for actuating high or low expansion 
foam systems and for actuating preaction standard sprin- 
kler systems shall be rate-of-rise, fixed temperature,  or 
rate-compensation type. 

4-6 Water Supply. 
4-6.1 The total water supply shall be sufficient to satisfy 
the combinat ion of  systems and hose stations as described 
in 4-1.1(b), 4-1.1(c), and 4-1.3 of this chapter  for dura- 
tions as specified in this section. 

4-6.2 The  water supply for sprinkler systems shall have 
a min imum durat ion of 30 minutes at the rate specified 
in 4-2.8 of this chapter.  

4-6.3 The  water supply for low expansion foam systems 
shall be capable of  furnishing water at the rate specified 
in 4-3.4 of this chapter  for a min imum period of 10 
minutes. Water  shall be suitable for the product ion of 
foam. 

4-6.4 The water supply for high expansion foam 
systems shall be capable of  furnishing water at the rate 
specified in 4-4.4 of  this chapter  for a min imum period of  
12 minutes. Water  shall be suitable for the production of 
foam. 

4-6.5 The  water supply for hose stations shall be 
capable of  satisfying the requirements of  3-5.3 of  this 
standard,  in addition to those specified in 4-6.2, and 
either 4-6.3 or 4-6.4 of  this section. The  demand shall be 
calculated at the point where supply piping for the hose 
stations connects to the system piping or fire protection 
underground.  

4-6.6 When the water supply for the systems also serves 
as a supply for exterior hose streams, a hose stream 
allowance of 500 gpm (1893 L /min)  shall be included in 
the water supply hydraulic calculations. Calculations for 
hose stream shall be in accordance with Chapter  7 of 
NFPA 13, Standard for the Installation of Sprinkler 
Systems. 

4-6.7 Where provided, fire pumps and suction reser- 
voirs shall be designed and installed in accordance with 
3-2,4.6 and 3-2.5 of  this standard.  

Chapter 5 Group III Aircraft Hangars 

5-1 Construction.  
5-1.1" Group III  hangars shall be constructed of  any of 
the types of  construction specified in NFPA 220, Stan- 
dard on Types of Building Construction. 

4-5.2 These detectors shall be installed in accordance 
with Chapters 2 and 3 of  NFPA 72E, Standard on 
Automatic Fire Detectors. 

4-5.3 Detection systems shall be provided with complete 
supervision. 

5-1.2" Group III  hangars shall be limited to one story. 

5-1.3 The  surface of the grade floor of aircraft storage 
and servicing areas, regardless of  type of  hangar  con- 
struction, shall be noncombustible and above the grade 
of  the approach or apron at the entrance to the hangar.  
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5-1.4 Hangar  aprons shall slope away from the level of 
the hangar  floors to prevent l iquid on the apron surfaces 
from flowing into the hangars.  

5-1.5 In individual  freestanding hangars and in row 
hangars, curbing  shall be provided between each aircraft 
space to prevent the flow of l iquid from one space to adja- 
cent spaces. 

5-1.6 Roof coverings shall be listed as "Class C," or bet- 
ter, when tested in accordance with NFPA 256, Standard 
Methods of Fire Tests of Roof Coverings. 

5-1.7 Exposed interior insulation at tached to walls and 
roofs in aircraft storage and servicing areas shall be non- 
combustible as defined in Section 2-6 of NFPA 220, Stan- 
dard on Types of Building Construction. 

5-1.8 Personnel egress doors, that do not require the 
opening of doors accommodat ing  aircraft, shall be pro- 
vided in each part i t ioned space. Intervals between doors 
shall not exceed 150 ft (45 m) on all exterior walls and 
100 ft (30 m) along interior walls. 

5-1.9 Exit signs shall be provided over exit doors. 

5-2 Separation and Interna l  Subdivis ions .  

5-2.1 For single hangar  buildings, the clear space 
distances specified in Table  5-2.1 shall be main ta ined  on 
all sides of the single hangar.  Where mixed types of con- 
struction are involved, the p redominan t  type of construc- 
tion shall be used to determine separation required. 
Where the m i n i m u m  separations specified in Table  5-2.1 
cannot  be met, the buildings shall be considered a hangar  
bui ld ing cluster. 

Table 5-2.1 

Minimum 
Type of Construction Separation Required 

Type I (443) and (332) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 
Type II (222) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 
Type II (111), Type Ill (211), and 
Type IV (2HH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 

Type II (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 
Type Ill (200) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft (15 m) 
Type V (111 ) and (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 

5-2.1.1 Where single hangar  buildings adjoin each 
other and have fire walls with a m i n i m u m  rat ing of at 
least 2 hrs, located so that fire areas shall not exceed those 
areas specified in Table  1-3.2.3 of this standard,  no mini- 
m u m  separation distance shall be required. These 
buildings shall not be considered a hangar  bui lding 
cluster. 

5-2.2 Row hangars shall be divided by solid parti t ions 
having a fire resistance equivalent  to that of the exterior 
walls or roof, whichever is greater, so that no more than 
three aircraft spaces shall be within an enclosed area. 

5-2.3 Partitions and ceilings separat ing aircraft storage 
and servicing areas from other areas, such as shops, of- 
rices, and parts storage shall have at least a 1-hr fire 
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resistance rat ing with openings protected by listed fire 
doors having a fire resistance rat ing of at least 3A hr. 

5-3 H a n g a r  B u i l d i n g  Clusters. 

5-3.1 In hangar  bui ld ing  clusters, the Group III 
hangars  within that cluster shall be limited in total area 
for the specific types of construction as both area and  
constructmn are defined in Table  5-3.1. Where mixed 
types of construction are involved, the p redominan t  type 
of construction shall be used to determine the m a x i m u m  
allowable area from the table. 

Table 5-3.1 
Maximum Fire Areas for Hangar Building Clusters 

Hangar 
Type of Building Clusters 
Construction Sq Ft (M z) 

Type I (443) and (332) 60,000 (5,574) 
Type Ii (222) 40,000 (3,716) 
Type II (111), Type IIl (211), 
and Type IV (2HH) 30,000 (2,787) 

Type II (000) 24,000 (2,230) 
Type III (200) 24,000 (2,230) 
Type V (111) 16,000 (1,486) 
Type V (000) 10,000 (929) 

5-3.2 Where the total area of all Group III hangars in a 
cluster exceeds that specified in Table  5-3.1, selected 
buildings in the hangar  cluster shall be considered as 
Group II hangars  and protected in accordance with 
Chapter  4 of this s tandard.  These buildings shall be 
selected such that the total area of the unprotected Group 
III hangar  buildings in the hangar  cluster is reduced 
below the m a x i m u m  area allowed by Table  5-3.1 for the 
p redominan t  type of construction. 

5-3.3 For hangar  bui ld ing clusters, the clear space 
distances specified in Table  5-3.3 shall be main ta ined  on 
all sides of the hangar  bui ld ing clusters. Where mixed 
types of construction are involved, the p redominan t  type 
of construction shall be used. 

Table 5-3.3 

Minimum 
Type of Construction Separation Required 

Type I (433) and (332) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type II (222) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type IV (2HH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft (23 m) 
Type II (111) and Type Ill (211) . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 m) 
Type II (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 rn) 
Type III (200) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 ft (30 m) 
Type V (111) and (000) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 ft(38m) 

5-4 H e a t i n g  and Vent i l a t ing .  

5-4.1 Heat ing equ ipment  shall be installed, as ap- 
plicable, in accordance with NFPA 90A, Standard for 
the Installation of Air Conditioning and Ventilating 
Systems; NFPA 31, Standard for the Installation of Oil 
Burning Equipment; and  NFPA 54, National Fuel Gas 
Code, other than as hereinafter specifically provided. 

5-4.2 No heater employing an open flame or glowing 
element shall be installed in aircraft storage and servicing 
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areas or sections communicating therewith, other than as 
provided for in 5-4.3 of this section. 

5-4.3 Hangar heating plants fired with gas, liquid or 
solid fuels not covered under 5-4.2 of this section, and 
that are not located in a detached building, shall be 
located in a room separated from other parts of the 
hangar by construction having at least a 1-hr fire 
resistance rating. This separated room shall not be used 
for any other hazardous purpose or combustible storage 
and shall have no direct access from the aircraft storage 
or servicing area. Openings in the walls of such rooms 
communicating with other portions of the hangar shall be 
restricted to those necessary for ducts or pipes and sealed 
with a material listed for at least 1-hr fire resistance. Each 
such duct shall be protected with a listed automatic fire 
damper or door. All air for combustion purposes entering 
such separated rooms shall be drawn from outside the 
building. 

5-4.4* Fan furnace heating systems employing recir- 
culation of air within aircraft storage and servicing areas 
shall have return air openings not less than 10 ft (3 m) 
above the floor. Supply air openings shall not be installed 
in the floor and shall be at least 6 in. (152 mm) from the 
floor measured to the bottom of the opening. Fans for 
such systems shall be arranged to shut down automati- 
cally by the operation of the interior automatic fire pro- 
tection system. One or more manual fan shutoff switches 
shall also be provided. Shutoff switches shall be accessible 
and clearly placarded. 

5-4.5 Suspended or Elevated Heaters. 
5-4.5.1 Electric, gas, or oil heaters, listed for use in air- 
craft hangars, may be used if installed as specified in 
5-4.5.2, 5-4.5.3, and 5-4.5.4 of this subsection. 

5-4.5.2 In aircraft storage and servicing areas, heaters 
shall be installed at least 10 ft (3 m) above the upper sur- 
face of wings or of engine enclosures of the highest air- 
craft which may be housed in the hangar. The measure- 
ment shall be made from the wing or engine enclosure, 
whichever is higher from the floor, to the bottom of the 
heater. 

5-4.5.3 In shops, offices and other sections of aircraft 
hangars communicating with aircraft storage or servicing 
areas, heaters shall be installed not less than 8 ft (2.4 m) 
above the floor. 

dance with NFPA 91, Standard for the Installation oJ 
Blower and Exhaust Systems for Dust, Stock and Vapor 
Removal or Conveying. 

5-5 Lighting and Electrical Systems. 
5-5,1 Artificial lighting shall be restricted to electricity. 

5-5.2* Electrical services shall be installed in com- 
pliance with the provisions for aircraft hangars contained 
in Article 513 of NFPA 70, National Electrical Code. 

5-6 Lightning Protection. 
5-6.1 Where provided, lightning protection shall be in- 
stalled in accordance with NFPA 78, Lightning Protec- 
tion Code. 

5-7 Grounding Facilities for Static Electricity. 
5-7.1" Grounding facilities shall, be provided for 
removal and control of static electrical accumulations on 
aircraft while aircraft are stored or undergoing servicing 
in a hangar. 

5-7.2 An adequate number of floor grounding recep- 
tacles shall be provided. The receptacles shall be either 
grounded through individual driven electrodes or elec- 
trically bonded together in a grid system and the entire 
system grounded to underground metal piping or driven 
electrodes. When driven electrodes are used, they shall 
consist of %-in. (15.9-mm) diameter or larger metal rods 
driven at least 5 ft (1.5 m) into the ground. Floor ground- 
ing receptacles shall be designed so as to minimize the 
tripping hazard. 

5-7.3* Grounding wires shall be bare and of a gage 
which will be satisfactory from the durability standpoint 
as influenced by mechanical strains and usage. 

5-8 Fire Protection for Group III Hangars. 
5-8.1 Fixed fire protection systems shall not be re- 
quired. 

5-8.1.1 Where hazardous operations including fuel 
transferring, welding, torch cutting, torch soldering, 
doping, and spray painting are performed in any Group 
III hangar, the Group III hangar shall be protected with 
the fire protection specified in Chapter 4 of this standard, 
and also shall meet the requirements specified in 2-4.2 of 
this standard. 

5-4.5.4 Suspended or elevated heaters shall be so 
located in all spaces of aircraft hangars that they shall not 
be subject to injury by aircraft, cranes, movable scaf- 
folding or other objects. Provision shall be made to assure 
accessibility to suspended heaters for recurrent mainte- 
nance purposes. 

5-4.6 When a mechanical ventilating system is 
employed in hangars or shops, the ventilating system shall 
be installed in accordance with NFPA 90A, Standard for 
the Installation of Air Conditioning and Ventilating 
Systems, and in accordance with the applicable provi- 
sions of Section 5-4 of this chapter. 

5-4.7 When blower and exhaust systems are installed 
for vapor removal, the systems shall be installed in accor- 

5-8.2 The provisions of NFPA 10, Standard for Por- 
table Fire Extinguishers, shall be followed. Where por- 
table extinguishers are locked up to preclude the 
possibility of theft, each tenant and aircraft owner shall 
be provided with a key for the locks. 

Chapter 6 Periodic Inspection and Testing 

6-1 Fire Protection Systems. 
6-1.1 Inspection and testing of fire protection systems in 
aircraft hangars shall be performed in accordance with 
Table 6-1.1. 
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6-1.2 Records indicating inspections, tests, and test 
results shall be maintained.  

Chapter 7 Referenced  Publ i ca t ions  

T a b l e  6 - 1 . 1  

System 
Components 

S p r i n k l e r  H e a d s  
P i p i n g  
Pipe  Hangers 
Sprinkler Alarm 

Valve V 
D e luge  Valve  V 

Shutoff Valves  
Fire Punrps F4 
Water Reservoirs 
ftose Stations 
Strainers 
Foam Concentrate 
Cone. Storage 

l anks 
Cone ,  Pump F4 
Cone  Control 

Valve  (Auto) V 

Cone .  Shutoff 
Valve  V 

Foam Prop .  Device V 

tt20 Powered Mon 
Noz,  V 

Elec, Powered  
M a n .  Noz .  V 

t t~O Powered  H E F  
G e m  V 

Elec.  P o w e r e d  tIEF 
G e m  V 

Pneumatic 
Detector 

Elect r ic  D e t e c t o r  

Optical Detec to r  V 
Control Panels V 

Alarm 'l ransmis 
slon ( Local 
& R e m o t e )  F 

T a m p e r  Switch 
Flow Indication 

Switch 
Supervisory Alarms 
Manual Actuation 

Stations 
Hangar Floor Drain 

Sys. & Separators V 
Fire Doors V 

Gas Detectors V 
Ventilation System 

in Pits, Tunnels, 
& Ducts 

Grounding 
Equipment 

T y p e  and Frequency of Inspection and Tests 

Semi- 
Weekly Monthly Ann. Ann. Qtrly. 5 Yrs. 

V 
V D 
V 

01 
D 

V 
F2 

D 

F 

O 

F 

O 3  
O 3  
O 3  

O 

V - Visual 
F - Functional (No  flow) 
O = O p e r a t i o n a l  ( W / F l o w  - No Discharge)  
D - Operational  with actual discharge 

1 = For the purposes of  this test the inspector's flow v a l v e  

is acceptable .  
2 = A sample  should be sent to the manufacturer  for analysis. 
3 - At this t ime it is necessary to check that the set points are the 

same as the original.  
4 - Churn test. 

7-1 The fol lowing 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 date of 
the NFPA issuance of this document .  These  references 
are listed separately to facilitate updating to the latest 
edition by the user. 

7-1.1" N F P A  PubLications.  

NFPA 10-1984, Standard for Portable Fire Ex- 
tinguishers 

NFPA 11-1983, Standard for Low Expansion Foam 
and Combined Agent Systems 

NFPA 1 IA-1983,  Standard for Medium and High Ex- 
pansion Foam Systems 

NFPA 13-1985, Standard for the Installation of Sprin- 
kler Systems 

NFPA 14-1983, Standard for the Installation of Stand- 
pipe and Hose Systems 

NFPA 15-1985, Standard for Water Spray Fixed 
Systems for Fire Protection 

N FPA 16-1980, Standard for the Installation of Deluge 
Foam-Water Sprinkler Systems and Foam-Water Spray 
Systems 

NFPA 20-1983, Standard for the Installation of Cen- 
trifugal Fire Pumps 

31-1983, Standard for the Installation of Oil 
Equipment 
54-1984, National Fuel Gas Code 
69-1978, Standard on Explosion Prevention 

NFPA 
Burning 

NFPA 
NFPA 

Systems 
NFPA 

NFPA 
tors 

NFPA 

70-1984, National Electrical Code 
72E-1984, Standard on Automatic Fire Detec- 

78-1983, Lightning Protection Code 
NFPA 90A-1985, Standard for the Installation of Air 

Conditioning and Ventilating Systems 
NFPA 91-1983, Standard for the Installation of Blower 

and Exhaust Systems for Dust, Stock and Vapor Removal 
or Conveying 

NFPA 220-1979, Standard on Types of Building Con- 
struction 

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

NFPA 415-1983, Standard on Aircraft Fueling Ramp 
Drainage 

A p p e n d i x  A 

This A p p e n d t x  zs not a part of the requirements of this NFPA docu- 
m e n t . . ,  but is included for information purposes only. 

A-l -2 .1  The  adequacy and usefulness of aircraft 
hangars depends to a large extent upon the fire resistance 



409-20 AIRCRAFT HANGARS 

of their construction and fire protection provided within 
the buildings. 

position to determine compliance with appropriate stan- 
dards for the current production of  listed items. 

A-1-3.2.3 Typical Group I I I  Hangars.  

n I ! 

Freestanding Unit for a Single Aircraft  

N 
~t f3 c . . . .  

cL 
N 

I 

~' U --i 

N 

4L 
, j n 

l (  ] ¢ ) (  
u U u u 
N N N q 

Typica l  Configurations of Row Hangars 

Hangar Capable of Hous ing  Multiple Aircraft  

A-1-3.5 The  phrase "authori ty having jurisdiction" is 
used in NFPA documents  in a broad manner  since 
jurisdictions and "approval" agencies vary as do their re- 
sponsibilities. Where  public safety is primary,  the "au- 
thority having jurisdiction" may be a federal, state, local 
or other regional depar tment  or individual such as a fire 
chief, fire marshal,  chief of  a fire prevention bureau,  
labor department ,  health department ,  building official, 
electrical inspector, or others having statutory authority. 
For insurance purposes, an insurance inspection depart- 
ment ,  rating bureau, or other insurance company repre- 
sentative may be the "authori ty having jurisdiction." In 
many  circumstances the property owner or his designated 
agent assumes the role of the "authori ty having jurisdic- 
tion"; at government  installations, the commanding  of- 
ricer or departmental  official may be the "authori ty 
having jurisdiction." 

A-l-3.11 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 employed by the 
listing organization to identify a listed product.  

A-2.1.1 Building construction types are defined in 
NFPA 220, Standard on Types of Building Construction. 
The  following material is extracted verbatim from NFPA 
220, the 1979 edition, and is included here as a conve- 
nience for users of this standard.  Any requests for Formal 
Interpretations (FI) or Tentative Interim Amendments  
(TIA)  on the following material must be directed to the 
Technical Committee on Building Construction: 

3-1 T y p e  I (443-332). 
3-1.1 Type I Construction is that  type in which the 

structural members,  including walls, columns, beams, 
floors, and roofs, are of approved noncombustible or 
limited-combustible materials and have fire resistance 
ratings not less than those set forth in Table  3. 

3-2 T y p e  I I  (222-111-000). 

3-2.1 Type II Construction is that  type not qualify- 
ing as Type I Construction in which the structural 
members  including walls, columns, beams, floors, and 
roofs are of  approved noncombustible or limited- 
combustible materials and have fire resistance ratings not 
less than those set forth in Table  3. 

A-1-3.4 The  National  Fire Protection Association does 
not approve, inspect or certify any installations, pro- 
cedures, equipment,  or materials nor does it approve or 
evaluate testing laboratories. In determining the accep- 
tability of installations or procedures, equipment  or 
materials, the authority having jurisdiction may base ac- 
ceptance on compliance with NFPA or other appropriate  
standards. In the absence of  such standards, said author- 
ity 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 organiza- 
tion concerned with product  evaluations which is in a 

3-3 T y p e  I I I  (211-200). 

3-3.1 Type III  Construction is that type in which 
exterior walls and structural members  which are portions 
of  exterior walls are of approved noncombustible or 
limited-combustible materials, and interior structural 
members,  including walls, columns, beams, floors, and 
roofs, are wholly or partly of wood of  smaller dimensions 
than required for Type IV Construction or of approved 
noncombustible,  limited-combustible, or other approved 
combustible materials. In addition, structural members 
have fire resistance ratings not less than those set forth in 
Table  3. 
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Table  3 Fi re  Resistance Requirements for T y p e  I t h r o u g h  T y p e  V Construction 

Type I Type II Type III Type IV 

443 332 222 111 000 211 200 2HH 

T y p e  V 

111 000 

E X T E R I O R  BEARING W A L L S -  / / /  
Suplor t ing  more than one floor, / J 

/01t  columns or other bearing wails 4 3 2 1 01 2 2 2 
Support ing one floor only . . . . .  4 3 2 1 01 2 2 2 / 1 " / 0  t 
Supporting a roof only . . . . . .  4 3 1 l 01 2 2 2 " / 1 /  0 1 /  

I N T E R I O R  BEARING WALLS - -  / 1 . . ~ / / 0 . ~  / 1 . ~ / " ~ 0 ~ /  
Support ing more than one floor, 

columns or other bearing walls 4 3 2 1 0 2 
Supporting one floor only . . . . .  3 2 2 1 0 i , , / 1 7  / 0 /  1 / l / /  
Support ing a roof only . . . . . .  3 2 1 1 0 1 . / .1  / 0  ,./ 

CO L U M N S - -  
Support ing more than one floor, 

bearing walls or other columns . 4 3 2 l 0 
Support ing one floor only . . . . .  3 2 2 1 0 
Support ing a roof only . . . . . .  3 2 1 1 0 

BEAMS, GIRDERS,  TRUSSES & 
ARCHES - -  

Support ing more than one floor, 
bearing walls or columns . . . .  4 3 2 1 

Support ing one floor only . . . .  3 2 2 1 
Support ing a roof only . . . .  3 2 1 1 

F L O O R  C O N S T R U C T I O N  . . . 3 2 2 1 

R O O F  C O N S T R U C T I O N  2 1½ l 1 

E X T E R I O R  N O N B E A R I N G  WALLS 0 t 01 01 01 

/ 1  / 

0 1 / 0 / I  2 1 / / 0  
0 / 1 / / 0 /  H ¢ 0 / //~i~2 / / 1 /  0 / . 1  / 0 /  / 1  . . 1 / 0 / .  

0 , . / 1 /  / 0  / , ' / "  H 2 /  / 1 / . . . . / ' ~ . 1  - 

0 1 / " / H 2 /  1 / 0 /  

ol oQ zo, I / o l .  / %  

Those members listed that are permitted to be of approved combustible material.  

I R e q u i r e m e n t s  for fire r es i s t ance  of e x t e r i o r  wal l s ,  the  p rov i s ion  of  s p a n d r e l  wa l l  sect ions ,  a n d  the  l i m i t a t i o n  or protection 
of  wal l  o p e n i n g s  are  n o t  r e l a t ed  to  c o n s t r u c t i o n  type .  T h e y  n e e d  to be  spec i f ied  in o t h e r  standards and codes, where  appropri-  
ate, and m a y  be  r e q u i r e d  in  a d d i t i o n  to  the  r e q u i r e m e n t s  of  this  S t a n d a r d  for the construction type .  

J " H "  indicates heavy t i m b e r  m e m b e r s ;  see text for requirements.  

3-4 Type IV I (2HH). 
3-4.1 Type IV Construction is that type in which 

exterior and interior walls and structural members which 
are portions of such walls are of approved noncombusti- 
ble or limited-combustible materials. Other interior 
structural members including columns, beams, arches, 
floors and roofs are of solid or laminated wood without 
concealed spaces and comply with the provisions of 3-4.2 
through 3-4.6. In addition, structural members have fire 
resistance ratings not less than those set forth in Table 3. 

Exception No. 1: Interior columns, arches, beams, 
girders, and trusses of  approved materials other than 
wood are permitted provided they are protected to pro- 
vide a fire resistance rating of  not less than 1 hour. 

Exception No. 2: Certain concealed spaces are per- 
mitted by the Exception to 3-4.4. 

3-4.2 Wood columns supporting floor loads shall 
be not less than 8 in. (203 mm) in any dimension; wood 
columns supporting roof loads only shall be not less than 
6 in. (152 mm) in least dimension and not less than 8 in. 
(203 mm) in depth. 

3-4.3 Wood beams and girders supporting floor 
loads shall be not less than 6 in. (152 mm) in width and 
not less than 10 in. (254 mm) in depth; wood beams and 
girders and other roof framing, supporting roof loads 
only, shall be not less than 4 in. (102 mm) in width and 
not less than 6 in. (152 mm) in depth. 

~The dimensions used for sawn and glued l amina ted  lumber  in this 
Section 3-4 are nomina l  dimensions.  

3-4.4 Framed or glued laminated arches which 
spring from grade or the floor line and timber trusses 
which support floor loads shall be not less than 8 in. (203 
mm) in width or depth. Framed or glued laminated 
arches for roof construction which spring from grade or 
the floor line and do not support floor loads shall have 
members not less than 6 in. (152 mm) in width and not 
less than 8 in. (203 mm) in depth for the lower half of the 
height and not less than 6 in. (152 mm) in depth for the 
upper half. Framed or glued laminated arches for roof 
construction which spring from the top of walls or wall 
abutments and timber trusses which do not support floor 
loads shall have members not less than 4 in. (102 mm) in 
width and not less than 6 in. (152 mm) in depth. 

Exception: Spaced members may be composed of  
two or more pieces not less than 3 in. (76 ram) in 
thickness when blocked solidly throughout their interven- 
ing spaces or when such spaces are tightly closed by a con- 
tinuous wood cover plate not less than 2 in. (51 ram) in 
thickness, secured to the underside of  the members. 

Splice plates shall be not less than 3 in. (76 mm) in 
thickness. 

3-4.5 Floors shall be constructed of splined or 
tongued and grooved plank not less than 3 in. (76 mm) in 
thickness covered with 1-in. (25-mm) tongue and groove 
flooring, laid crosswise or diagonally to the plank, or with 

-in. (12.7-mm) plywood, or of laminated planks not 
less than 4 in. (102 mm) in width, set on edge close 
together, spiked at intervals of 18 in. (457 mm) and 
covered with 1-in. (25-mm) tongue and groove flooring 


