CTC Area of Study – Balance Fire Protection

Vertical Openings

2009/2010 Draft Proposals – Chapter 7

Following the 2007/2008 cycle of changes dealing with Vertical Openings (FS118, FS 161 and FS 162), interested parties held meetings to develop follow-up proposals for the 2009/2010 cycle. The proposals were forwarded to the CTC BFP Vertical Openings SG for review. Due to the timing of the draft, the SG conducted a single teleconference to review the proposals. As such, the SG has not established a formal position on these proposals and is looking for CTC input. 

Section 701  General

Section 702 Definitions

Firestop: A material, device or construction installed to resist the passage fo flame and heat for a prescribed time period through penetrations made entirely through a floor –ceiling roof-ceiling or wall assembly for the passage of service penetrations. 

MEMBRANE PENETRATION. An opening made through one side (wall, floor or ceiling membrane) of an assembly.  A breach in only one side of a floor, floor-ceiling or wall assembly to accommodate an item that is installed in or passes through the breach.

MEMBRANE-PENETRATION FIRESTOP. A material, device or construction installed to resist for a prescribed time period the passage of flame and heat through openings in a protective membrane in order to accommodate cables, cable trays, conduit, tubing, pipes or similar items.

Membrane-Penetration Firestop System – An assemblage consisting of a fire-resistance-rated floor-ceiling, roof-ceiling or wall assembly, one or more penetrating items installed into or passing through the breach in one membrane of the assembly and the materials and devices or both installed to resist the spread of fire into the assembly for a prescribed period of time.  The F and T rating criteria for the membrane-penetration firestop systems shall be in accordance with ASTM E 814 and UL 1479.  See definitions of “F rating” and “T” rating”.

PENETRATION FIRESTOP. A through-penetration firestop or a membrane-penetration firestop.

THROUGH PENETRATION. An opening that passes through an entire assembly. A breach in a floor, floor-ceiling or wall assembly that includes an item extending through both sides of the assembly. 

THROUGH-PENETRATION FIRESTOP SYSTEM. An assemblage of specific materials or products that are designed, tested and fire-resistance rated to resist for a prescribed period of time the spread of fire through penetrations [sic]. The F and T rating criteria for penetration firestop systems shall be in  accordance with ASTM E814 or UL 1479. See definitions of “F rating” and “T rating”.  An assemblage consisting of a fire-resistance-rated floor, floor-ceiling, or wall assembly, one or more penetrating items passing through the assembly and the materials and devices or both installed to resist the spread of fire through the through-penetration for a prescribed period of time.  The F and T rating criteria for the through-penetration firestop systems shall be in accordance with ASTM E 814 or UL 1479.  See definitions of “F rating” and “T” rating”.

Vertical opening: A breach in a floor or floor/ceiling assembly that is provided for building functionality 

Definitions: Reason for change

· These terms were either added or modified based on previous and current VO study group work.  

Section 703 Fire-resistance Ratings and Fire Tests

Section 704 Fire-resistance Rating of Structural Members

Section 705 Exterior Walls

Section 706  Fire Walls

Section 707 Fire BarriersSection 708 Shaft Enclosures
(Relocated to New 712 and 713)

Section 709  708 Fire Partitions

Section 710 709 Smoke Barriers

Section 711  710 Smoke Partitions

Section 712 711 HORIZONTAL ASSEMBLIES

712.4 711.4 Continuity.

Assemblies shall be continuous without openings, penetrations or joints except as permitted by this section and Sections 708.2, 713.4, 714 and 1022.1. Skylights and other penetrations through a fire-resistance-rated roof deck or slab are permitted to be unprotected, provided that the structural integrity of the fire-resistance-rated roof construction is maintained. Unprotected skylights shall not be permitted in roof assemblies required to be fire-resistance rated in accordance with Section 704.10. The supporting construction shall be protected to afford the required fire-resistance rating of the horizontal assembly supported.

Exceptions: No change

711.4.1
Nonfire-resistance-rated assemblies. Linear openings in or between floors without a required fire-resistance rating shall comply with one of the following: 

1. The linear opening shall be concealed within the cavity of a wall. 

2. The linear opening shall be located above a ceiling. 

3. The linear opening shall be sealed, treated or covered with an approved material or system to resist the free passage of flame and the products of combustion. 

Exception: Linear openings meeting one of the joint exceptions listed in 715.1 

711.4.1: Reason for change
· This section was proposed to address holes in unrated floor ceiling assemblies.  After a conference call on 3/31, it was determined that the term “linear opening” needed a definition or change the term.

· Further work to address the term is needed.  To be completed by the CTC meeting.
712.5  711.5 Penetrations. Penetrations of horizontal assemblies, whether concealed or unconcealed, shall comply with Section 713.
Section 712

Vertical Openings

708.1 712.1 General. The provisions of this section shall apply to shafts required to protect openings and penetrations through floor/ceiling and roof/ceiling assemblies Shaft enclosures shall be constructed as fire barriers in accordance with Section 707 or horizontal assemblies in accordance with Section 712, or both.

Vertical openings shall not be permitted between stories unless protected or permitted by section 712.1.1 through 712.1.17. 

708.2 Shaft enclosure required. Openings through a floor/ceiling assembly shall be protected by a shaft enclosure complying with this Section. 

Replace the exceptions to 708.2 with the following sections:

712.1.1 Vertical openings contained entirely within a shaft enclosure complying with section 709 shall be permitted.

712.1.2 A shaft enclosure is not required for o Openings totally within an individual residential dwelling unit and connecting four stories or less shall be permitted. 

712.1.3. A shaft enclosure is not required in Where a building is equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, for an escalator opening or stairway that is not a portion of the means of egress shall be protected according to Item 712.1.3.1 or 712.1.3.2: 

712.1.3.1. Where the area of the floor opening between stories does not exceed twice the horizontal projected area of the escalator or stairway and the opening is protected by a draft curtain and closely spaced sprinklers in accordance with NFPA 13. In other than Groups B and M, this application is limited to openings that do not connect more than four stories. 

712.1.3.2. Where the opening is protected by approved power-operated automatic shutters at every penetrated floor. The shutters shall be of noncombustible construction and have a fire-resistance rating of not less than 1.5 hours. The shutter shall be so constructed as to close immediately upon the actuation of a smoke detector installed in accordance with Section 907.11 and shall completely shut off the well opening. Escalators shall cease operation when the shutter begins to close. The shutter shall operate at a speed of not more than 30 feet per minute (152.4 mm/s) and shall be equipped with a sensitive leading edge to arrest its progress where in contact with any obstacle, and to continue its progress on release there from. 

712.1.4. A shaft enclosure is not required for pPenetrations by pipe, tube, conduit, wire, cable and vents 
              shall be protected in accordance with Section 712.4. 

712.1.5. A shaft enclosure is not required for pPenetrations by ducts shall be protected in accordance with Section 716.6. Grease ducts shall be protected in accordance with the International Mechanical Code. 

712.1.6. In other than Group H occupancies, a shaft enclosure is not required for floor openings complying with the provisions for atriums complying with  Section 404 shall be permitted. 

712.1.7. A shaft enclosure is not required for aApproved masonry chimneys shall be permitted where the annular space is fireblocked at each floor level in accordance with Section 717.2.5. 

712.1.8. In other than Groups I-2 and I-3, a shaft enclosure is not required for a floor opening or an air transfer opening Any two adjacent stories shall be permitted to be connected by an opening  that  complies with all of the following: 

7.1. Does not connect more than two stories. 

7.1. Is not part of the required means of egress system. 

7.2. Is not concealed within the construction of a wall or a floor/ceiling assembly. 

7.3. Is not open to a corridor in Group I and R occupancies. 

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

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

7.6. Is limited to the same smoke compartment. 

Alternate Code Change for 712.1.8


712.1.9. A shaft enclosure is not required for a Automobile ramps in open and enclosed parking garages shall be permitted where constructed in accordance with Sections 406.3 and 406.4, respectively. 

712.1.10. A shaft enclosure is not required for Floor openings between a mezzanine and the floor below. 
Openings between a mezzanine complying with Section 505 and the floor below shall be permitted. 

712.1.11. A shaft enclosure is not required for jJoints shall be permitted where complying protected by a fire-resistant joint system in accordance with Section 712. 

712.1.12. A shaft enclosure shall not be required for fFloor openings created by unenclosed stairs or ramps in accordance with Exception 3 or 4 in Section 1017.1 shall be permitted. 

712.1.13. Floor openings shall be permitted where protected by floor fire doors in accordance with Section 711.8. 

712. 1.14 In Group I-3 occupancies, a shaft enclosure is not required for floor openings shall be permitted  in accordance with Section 408.5.

712.1.15. A shaft enclosure is not required for eOpenings for elevator hoistways in open or enclosed parking garages that serve only the parking garage, and complying with 406.3 and 406.4 respectively, shall be permitted.. 

712.1.16. Openings for mechanical exhaust or supply duct systems in open or enclosed parking garages a shaft enclosure is not required to enclose mechanical exhaust or supply duct systems complying with 406.3 and 406.4 respectively, shall be permitted to be unenclosed where such duct system is contained within and serves only the parking garage. 

712.1.17 Egress stairways complying with Section 1020.1, Exceptions 8 and 9, shall be permitted. 

712.1.18 Linear openings in or between floors without a required fire-resistance rating shall be permitted in accordance with section 712.4.2.
712.1.19. Openings shall be Where permitted where allowed by other sections of this code

712:Reason for changes

· Section 708 was identified as being a problem.

· This proposal removes the exceptions to providing a shaft a makes them options for vertical openings.  No technical changes occurred.

· Alternate code change 708.1.8 is a technical change that is being proposed for discussion.

SECTION 708 713

SHAFT ENCLOSURES

708.1 713.1 General. The provisions of this section shall apply to shafts required to protect openings and penetrations through floor/ceiling and roof/ceiling assemblies Shaft enclosures shall be constructed as fire barriers in accordance with Section 707 or horizontal assemblies in accordance with Section 711, or both.
708.2 Shaft enclosure required. [Relocated to new section 708 Vertical openings]

708.3 713.2 Materials through 708.14.2.11  713.13.2.11 System response time. [No change]
Section 713 714

PENETRATIONS

713.3 714.3 Fire-resistance-rated walls. Penetrations into or through fire walls, fire-barrier walls, smoke-barrier walls and fire partitions shall comply with Sections 714.3.1 through 714.3.4. Penetrations in smoke barrier walls shall also comply with Section 714.5.
713.3.1 714.3.1 Through penetrations. No change
713.3.1.1 714.3.1.1 Fire resistance rated assemblies. No change

713.3.1.2 714.3.1.2 Through penetration firestop system. No change

713.3.2 714.3.2 Membrane penetrations.

Membrane penetrations shall comply with Section 714.3.1. Where walls or partitions are required to have a fire-resistance rating, recessed fixtures shall be installed such that the required fire resistance will not be reduced.

Exceptions:

1.
Membrane penetrations of maximum two-hour fire-resistance-rated walls and partitions by steel electrical boxes that do not exceed 16 square inches (0.0103 m2) in area, provided the aggregate area of the openings through the membrane does not exceed 100 square inches (0.0645 m2) in any 100 square feet (9.29 m2) of wall area, using the full height of the wall as one dimension. The annular space between the wall membrane and the box shall not exceed 1/8 inch (3.1 mm). Such boxes on opposite sides of the wall or partition shall be separated by one of the following:

1.1.
By a horizontal distance of not less than 24 inches (610 mm) where the wall or partition is constructed with individual noncommunicating stud cavities;
1.2.
By a horizontal distance of not less than the depth of the wall cavity where the wall cavity is filled with cellulose loose-fill, rockwool or slag mineral wool insulation;

1.3.
By solid fireblocking in accordance with Section 717.2.1;

1.4.
By protecting both outlet boxes with listed putty pads; or

1.5.
By other listed materials and methods.

2.
Membrane penetrations by listed electrical boxes of any material, provided such boxes have been tested for use in fire-resistance-rated assemblies and are installed in accordance with the instructions included in the listing. The annular space between the wall membrane and the box shall not exceed 1/8 inch (3.1 mm) unless listed otherwise. Such boxes on opposite sides of the wall or partition shall be separated by one of the following:

2.1.
By the horizontal distance specified in the listing of the electrical boxes;

2.2.
By solid fireblocking in accordance with Section 717.2.1;

2.3.
By protecting both boxes with listed putty pads; or

2.4.
By other listed materials and methods.

3.-5
No change
713.3.3 714.3.3 Dissimilar materials. No change

713.4 714.4 Horizontal assemblies.

Penetrations of a floor, floor/ceiling assembly or the ceiling membrane of a roof/ceiling assembly not required to be enclosed in a shaft by Section 708.2 shall be protected in accordance with Sections 714.4.1 through 714.4.2.2.

713.4.1  714.4.1 Fire-resistance rated assemblies.

Penetrations of the fire-resistance rated floor, floor/ceiling assembly or the ceiling membrane of a roof/ceiling assembly shall comply with Sections 713.4.1.1 through 714.4.1.4. Penetrations in horizontal smoke barriers shall also comply with 713.5.
713.4.1.1 714.4.1.1 Through penetrations. No change

713.4.1.1.1 714.4.1.1.1 Installation. No change

713.4.1.1.2 +-714.4.1.1.2 Through penetration firestop system. No change

713.4.1.2 714.4.1.2 Membrane penetrations.

Penetrations of membranes that are part of a horizontal assembly shall comply with Section 713.4.1.1.1 or 713.4.1.1.2. Where floor/ceiling assemblies are required to have a fire-resistance rating, recessed fixtures shall be installed such that the required fire resistance will not be reduced.

Exceptions:

1.
Membrane penetrations of floor and ceiling assemblies by steel, ferrous or copper conduits, pipes, tubes or vents, or concrete or masonry items where the annular space is protected either in accordance with Section 713.4.1.1 or to prevent the free passage of flame and the products of combustion. The aggregate area of the openings through the membrane shall not exceed 100 square inches (64 500 mm2) in any 100 square feet (9.3 m2) of 10 ft x 10 ft (3.XXX m x 3 m) ceiling area in assemblies tested without penetrations.

2.
Ceiling membrane penetrations of maximum 2-hour fire-resistance-rated horizontal assemblies by steel electrical boxes that do not exceed 16 square inches (10 323 mm2) in area, provided the aggregate area of such penetrations does not exceed 100 square inches (44 500 mm2) in any 100 square feet (9.29 m2) of 10 ft x 10 ft (3.XXX m x 3 m) ceiling area, and the annular space between the ceiling membrane and the box does not exceed 1/8 inch (3.12 mm).

3.-5 
No change

6. 
Noncombustible items that are cast into solid concrete building elements and that do not penetrate both top and bottom surfaces of the element.  
713.4.1.3 Ducts and air transfer openings.Penetrations of horizontal assemblies by ducts and air transfer openings shall comply with Section 716.
713.4.2 714.4.2  Nonfire-resistance-rated assemblies. Penetrations of horizontal assemblies without a required fire-resistance rating shall meet the requirements of Section 707 or shall comply with Section 713.4.2.1 or 713.4.2.2.
713.4.2.1 714.4.2.1  Noncombustible penetrating items. Noncombustible penetrating items that connect not more than three five stories are permitted, provided that the annular space is filled with an approved noncombustible material to resist the free passage of flame and the products of combustion.

713.4.2.2  714.4.2.2 Penetrating items. Penetrating items that connect not more than two stories are permitted, provided that the annular space is filled with an approved material to resist the free passage of flame and the products of combustion.
714: Reason for change.  
· Indentified as a problem at the Balt. MD CTC meeting.  

· No guidance was given as to how the measurement is to be taken.

· This proposal mandates the full height of the wall as one dimension when calculating the 100 sq. ft.  This was determined to be the area most affected

· A 10 ft. x 10 ft. square was chosen as an easy visual reference for inspectors in the field.  This was determined to be area most affected.

· An exception was added to stipulate that penetrations (membrane) in solid concrete floors was not considered a membrane penetration.

Section 714 715 Fire resistant joint systems

REMAINDER OF CHAPTER 7 UNCHANGED – EACH SECTION MOVED BACK ONE

712.1.8. In other than Groups I-2 and I-3, a shaft enclosure is not required for a floor opening that is not used for enclosed stairways, elevators, hoistways, escalators, penetrations, joints, or air conditioning or other equipment or an air transfer opening that complies with the following shall be permitted if it: 


7.1. Does not connect more than two stories. 


7.2. Is not used for egress stairways that are required to meet the provisions of Chapter �      10


7.3  Is not part of the required means of egress system. 


7.4. Is not concealed within the construction of a wall or a floor/ceiling assembly. 


7.5. Is not open to a corridor in Group I and R occupancies. 


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


7.7  Is within a building protected throughout by automatic sprinklers in accordance with �       903.3, or is within a non-sprinklered building where the aggregate floor area �       connected by the opening does not create a fire area exceeding 12,000 sq ft. 


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


7.9. Is limited to the same smoke compartment.
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