














































































































































































































































































 

20.9.1.2 Obstructed Construction. 

20.9.1.2.1 Where the ceiling slope is greater than 1 in 12, but does not exceed 4 in 12, the ceiling 
sprinkler system design criteria shall be permitted to follow the requirements for a ceiling slope 
of 1 in 12. 

20.9.1.2.2 Where the ceiling slope is greater than 4 in 12, storage shall be permitted to be 
protected by any one of the following requirements: 

(1) A horizontal false ceiling capable of withstanding an uplift force of 3 lb./ft² (14.6 kg/m²) is 
installed below the sloped ceiling and supplemented with ceiling sprinklers 

(2) Where storage is protected with in-rack sprinklers in accordance with one of the options in 
25.6, provided that no storage is placed above the highest level of in-rack sprinklers 

(3) Where a specific section in Chapters 20 through 26 permits ceiling slope that exceeds 4 in 12 

 

Substantiation: Computer simulations and full-scale fire tests as documented in the report 
entitled Protection of Storage Under Sloped Ceilings Phase III: Large-Scale Testing Summary 
and Guidance, written based on a project supported by the Fire Protection Research Foundation, 
have demonstrated under sloped ceilings of up to 4 in. 12 that protection of storage can be 
achieved. However, for ceiling slopes of 2 in 12 and greater under obstructed construction, 
severe channeling of heat from a fire can occur once the depth of ceiling structural members 
exceeds 12 in. (300 mm). In addition, for ceiling slopes greater than 2 in 12 but not exceeding 4 
in 12 under unobstructed construction, the number of sprinkler operations will significantly 
increase compared to test results obtained under flat ceilings. As a result, the guidelines for the 
installation of sprinklers under both unobstructed and obstructed construction have been updated 
to reflect the results of both the computer simulations and full-scale fire tests. 

 

This material was developed by the Sloped Ceiling Task Group, which was formed by the 
Technical Committee on Sprinkler Systems Discharge Criteria to incorporate the results of the 
FPRF Project on Sprinklers Under Sloped Ceilings into NFPA 13.  The Task Group consisted of 
Ken Isman (Chair), Wes Baker, Chase Browning, Mike Joanis, Larry Frank, Joe Noble, and 
Abram Selim Fouad. 
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