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PROBLEM:  Develop a rational floor-to-floor fire and smoke migration strategy.  Create consistency in supporting terminology and technical requirements.

ASSUMPTIONS:  

Control of floor-to-floor fire migration is primarily concerned with the maintaining of the integrity of floor/ceiling construction based on the building type of construction for the purpose of confining a fire to a specified number of adjacent floor levels.

Horizontal fire migration is presently fairly effectively addressed through fire area, fire wall and occupancy separation requirements. 

Vertical control of smoke migration is primarily concerned with the provision of a tenable environment for the evacuation or relocation (egress) of occupants and is based on occupancy classification, use and building height.

Horizontal smoke migration is also fairly effectively addressed through various occupancy specific provisions.

The integrity of floor/ceiling construction is maintained through opening and penetration protection.

EXAMPLES OF TECHNICAL INCONSISTENCIES:  

SHAFT ENCLOSURES (Section 707)

707.2 Shaft enclosure required.  Openings through a floor/ceiling assembly shall be protected by a shaft enclosure complying with this Section.  13 exceptions.  (Relates to floor/ceiling construction regardless of rating or lack thereof.)

Primary exception:  7. In other than Groups I-2 and I-3, a shaft enclosure is not required for a floor opening  or an air transfer opening that complies with the following:

7.1. Does not connect more than two stories.

7.2. Is not part of a means of egress system, except as permitted in Section 1020.1. 

7.3. Is not concealed within the building construction. 

7.4. Is not open to a corridor in Group I or R occupancies.

7.5. Is not open to a corridor in nonsprinklered floors in any occupancy.

7.6. Is separated from floor openings and air transfer openings serving other floors by construction conforming to required shaft enclosures.

7.7. Is limited to the same smoke compartment.

VERTICAL EXIT ENCLOSURES (Section 1020)
1020.1 Enclosure required.  Interior  exit stairways and interior exit ramps shall be enclosed with fire barriers constructed in accordance with Section 706 or horizontal assemblies constructed in accordance with Section 711, or both. ...  The number of stories connected by the exit enclosure shall include any basements but not any mezzanines.  Nine exceptions.  (Relates to vertical means of egress components--stairways or ramps regardless of floor/ceiling construction.)

Primary exception:  8. In other than Group H and I occupancies, a maximum of 50 percent of egress stairways serving one adjacent floor are not required to be enclosed, provided at least two means of egress are provided from both floors served by the unenclosed stairways.  Any two such interconnected floors shall not be open to other floors.  Unenclosed exit stairways shall be remotely located as required in Section 1015.2.

ATRIUMS (Section 404)

404.1 General.  In other than Group H occupancies, and where permitted by Exception 5 in Section 707.2, the provisions of this section shall apply to buildings or structures containing vertical openings defined herein as “Atriums.”

ATRIUM.  An opening connecting two or more stories other than enclosed stairways, elevators, hoistways, escalators, plumbing, electrical, air-conditioning or other equipment, which is closed at the top and not defined as a mall.  Stories, as used in this definition, do not include balconies within assembly groups or mezzanines that comply with Section 505.

No exceptions.  (Relates to floor/ceiling construction regardless of rating or lack thereof.) 

HORIZONTAL ASSEMBLIES (Section 711)
711.1 General.  Floor and roof assemblies required to have a fire-resistance rating shall comply with this section.  

No exceptions.

711.4-8 (Continuity requirements).  (All opening and penetration protection requirements apply only to fire-resistive rated horizontal assemblies, except penetrations at nonfire-resistance rated assemblies through reference to Section 712.4.) 

PENETRATIONS (Section 712)
712.1. Scope.  The provisions of this section shall govern the materials and methods of construction used to protect through penetrations and membrane penetrations of horizontal assemblies and fire-resistance rated wall assemblies.  (Provisions for nonfire-resistance rated assemblies in Section 712.4.)

FIRE-RESISTANT JOINT SYSTEMS (Section 713)

713.1 General.  Joints installed in or between fire-resistance rated walls, floor or floor/ceiling  assemblies and roofs or roof/ceiling assemblies shall be protected by an approved fire-resistant joint system designed to resist the passage of fire for a time period not less than the required fire-resistance rating of  the wall, floor or roof in or between which it is installed.  Nine exceptions.  (No provisions for nonfire-resistance rated assemblies.)

DUCTS AND AIR TRANSFER OPENINGS (Section 716)
716.1. General.  The provisions of this section shall govern the protection of duct penetrations and air transfer openings in assemblies required to be protected.

716.5. Where required.  Fire dampers, smoke dampers, combination fire/smoke dampers and ceiling radiation dampers shall be provided at the locations prescribed in Sections 716.5.1 through 716.5.5.

716.6. Horizontal assemblies.  Penetrations by ducts and air transfer openings of a floor, floor/ceiling assembly or the ceiling membrane of a roof/ceiling assembly shall be protected by a shaft enclosure that complies with Section 707 or shall comply with Sections 716.6.1 through 716.6.3.  (Although the section heading references “horizontal assemblies,” the general text only references “assemblies,”  Fortunately, the specific requirements properly reference fire-resistance rated assemblies.  Provisions for nonfire-resistance rated assemblies are contained in Section 716.6.3.)   

716.6.3. Nonfire-resistance-rated floor assemblies.  Duct systems constructed of approved materials in accordance with the International Mechanical Code that penetrate nonfire-resistance-rated floor assemblies shall be protected by any of the following methods: 1-3.

OBSERVATIONS: There is marginal consistency between various enclosure requirements; however, numerous specific exceptions create inconsistencies.  There is general inconsistency between opening/penetration requirements and enclosure requirements and opening and penetration requirements themselves.  There is tremendous inconsistency in the charging language for the various related provisions as well as related specific technical requirements.  There appears to be no relationship between the various requirements for the protection of openings and penetrations in fire-resistance rated and nonfire-resistance rated floor/ceiling assemblies.  Additionally, there appears to be no consistent relationship between requirements for sprinklered and nonsprinklered buildings.  For example, two story atrium openings may only occur in sprinklered buildings (exceptions not withstanding) while shafts and exit enclosures may occur in nonsprinklered buildings.    

RECOMMENDATIONS:  The overall lack of consistency in floor/ceiling opening and penetration protection requirements results in an array of somewhat confusing technical requirements that provide for no dependable floor-to-floor fire and smoke migration strategy.  It is suggested that a “clean sheet” approach be taken to organize current opening and penetration requirements into a comprehensive system of fire and life safety provisions.  Certain assumptions will need to be made with respect to migration goals in buildings and occupancies having various degrees of passive and active fire protection.  It is recognized that alignment of the technical provisions will result in certain specific requirements that may be more stringent than those currently cited, while others may be less stringent.  On balance, however, the provisions should complement each other and support the accepted design strategy.  

Attached is an example of a clean sheet approach intended to serve as an outline for discussion purposes.  It contains a reorganization of current provisions as well as random specific technical changes offered by way of example.
