
Section 712 Vertical Openings

It is well known that one of the primary means for the spread of fire in multistory buildings, 
particularly older buildings, has been the transmission of hot gases and fire upward through 
unprotected or improperly protected vertical openings. The primary cause of death in the hotel 
portion of the MGM Grand Hotel in Las Vegas, Nevada, as a result of the fire in November 
1980, was the upward transmission of smoke through inadequately protected elevator shafts, 
stair shafts, and heating and ventilating shafts. It is because of this potential for fire spread 
vertically through buildings that this section requires that vertical openings be appropriately 
regulated. This section identifies the following 18 applications for addressing vertical openings: 

 1. The use of a shaft enclosure to protect vertical openings is a time-honored method 
recognizing that the fire-resistance-rated enclosure of a floor opening provides a 
near equivalency to a floor with no openings. The shaft enclosure is intended to 
replace the floor construction with an equal or better degree of fire resistance. A 
shaft enclosure is often used for vertical opening protection simply because none 
of the other applications listed in this section are applicable. The specific require-
ments for shaft enclosures are set forth in Section 713.

 2. Within individual dwelling units, unconcealed vertical openings are permitted 
provided they connect no more than four stories. The allowance for openings is 
intended to apply to units that are open vertically with unenclosed stairways and 
floor spaces, such as lofts. Concealed spaces used for the installation of ducts, 
piping, and conduit between stories do not fall under this allowance.

 3. In fully sprinklered buildings, the vertical openings created for an escalator may 
be protected by one of the following two methods:

 3.1.  By limiting the size of the openings, along with the installation of draft 
curtains and closely spaced sprinklers, the code assumes that the vertical 
openings in sprinklered buildings do not present an untenable condition. The 
purpose of the required draft curtain is to trap heat so that the sprinklers will 
operate and cool the gases that are rising. The curtain is not a fabric; it is con-
structed of materials consistent with the type of construction of the building. 
In other than mercantile and business occupancies, the use of this method is 
limited to openings connecting four or fewer stories.

 3.2.  Approved power-operated automatic shutters may also be used to cut off the 
openings between floors. Required to have a minimum fire-protection rating 
of at least 11/2 hours, the shutters shall close immediately upon activation of 
a smoke detector. Obviously, operation of an escalator must stop once the 
shutter begins to close.

 4. Penetrations of cables, conduit, tubing, piping, vents, and similar penetrating 
items are permitted provided the penetrations are protected in conformance with 
the provisions of Section 714.4. The allowance for vent penetrations only applies 
to those vents that convey products of combustion as defined in the International 
Mechanical Code® (IMC®) and is not intended to apply to exhaust ducts.

 5. As an alternative to the use of shaft enclosures for ducts penetrating floor systems, 
the provisions of Section 717.6 also regulate the penetration of ducts through hori-
zontal assemblies. If the provisions of Section 717.6 do not mandate the installa-
tion of a damper, the provisions of Sections 713.1.1 and Sections 714.2 through 
714.3.3 are applicable. Where Section 717.6 mandates a damper in the duct or air 
transfer opening, then Section 717 applies.

 6. Atriums are intended to be open vertically. Where such special building features 
are designed and constructed in compliance with their own unique provisions, 

skylights and other penetrations through the roof deck of a fire-resistance-rated roof assem-
bly is permitted, provided the structural integrity of the roof construction is maintained. 

This section also mandates that the horizontal assembly be supported by structural 
members or walls having at least the equivalent fire rating as that for the horizontal assem-
bly. For example, in a Type IIA school building of two stories where the floor construction 
is required to be a 2-hour fire-resistance-rated assembly in order to separate fire areas, 
any walls or structural members in the first story supporting the second floor would be 
required to also be of 2-hour fire-resistance-rated construction. This would be the case 
even though the building generally is required to be only of 1-hour fire-resistance-rated 
construction. Obviously, if the horizontal assembly is not supported by equivalent fire-
resistance-rated construction, the intent and function of the separation are negated if its 
supports fail prematurely.

711.9 Smoke barrier. Horizontal assemblies used for smoke barrier purposes must have pen-
etrations and joints protected in a manner similar to smoke barrier walls, as established 
in Sections 714.5 and 715.6. Both of these code sections mandate compliance with the 
appropriate test standards for air leakage purposes with the maximum air leakage rate 
established in the code. Penetrations shall meet the requirements of UL 1479 and joint 
systems shall be tested in accordance with UL 2079. As a general rule, no unprotected 
vertical openings are permitted.

Where a shaft enclosure housing an elevator passes through a horizontal smoke bar-
rier assembly, the hoistway opening must be protected in accordance with the provisions 
of Section 713.14.1 addressing elevator lobbies. Since the purpose of the provisions in 
713.14.1 is to limit the spread of smoke from floor to floor, the protection afforded by 
an elevator lobby is necessary to protect the opening created by the elevator shaft. It is 
important to note that the mandate for an elevator lobby applies to all multistory build-
ings regardless of the number of stories, not just those four or more stories in height. 
See Figure 711-2.
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A companion provision, Section 407.5.3, specifically addresses the issue of hori-
zontal smoke barrier assemblies in Group I-2 occupancies. Such institutional buildings 
must typically be provided with smoke barriers in order to create mandated smoke 
compartments. Where the building is multistory, it is important that both smoke barrier 
walls and horizontal smoke barrier assemblies be used in order to create the necessary 
smoke compartmentation. The floor/ceiling assemblies between stories provide the 
horizontal limits of each smoke compartment when constructed in accordance with 
Section 711.9.

Figure 711-2
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