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Many significant high-rise fires have occurred in years past where the rapid spread of fire
and smoke have resulted in numerous fatalities, injuries and property loss. In a number
of these fire incidents, the smoke and fire were quickly transported upwards throughout
the building by vertical penetrations between floors. Fundamental concepts of fire
protection are to prevent such multi-level spread of fire and to contain its spread to the
area of fire origin. Examples of some of these historic fires that underscore the tragic
results when these fundamental concepts are not achieved with structures inchade: the
MGM Grand Hotel fire on November 21, 1980 (84 dead, 679 injured), the Las Vegas
Hilton fire on February 10, 1981 (8 dead, 200 injured), the Dupont Plaza fire on
December 31, 1986 (91 dead, 146 injured), and the One Meridian Plaza fire on Pebruary
21, 19591 (3 firefighter fatalities, 24 firefighters and 1 civilian injured) and most recently
the Chicago high-rise fire last year (6 dead, 13 injured).

In an effort to limit fire and smoke spread, present day building codes attempt to
compartmentalize buildings through the vse of fire-rated assemblies. Building codes
require that all penetrations through these assemblies be fire stopped in such 2 way that
the assembly retains its intended fire rating. Section 1505.2 of the 2003 Uniform
Plumbing Cade states that, “when penetrating a fire-resistance-rated wall, partition, floor,
floor-ceiling assembly, roof-ceiling assembly, or shaft enclosure, the fire resistance rating
of the assembly shall be restored to its original rating with a material or product tested to
standard(s) referenced in Chapter 14 and at an independent testing agency acceptable to
the Authority Having Jurisdiction.” Combustible materials (such as plastic pipe) _
penetrating these fire rated assemblies are of particular concern because when exposed to
fire they will burn and decompose or melt, thereby creating a void in the assembly thatis -
capable of spreading fire and combustion products upwards. For example, ASTM E814
“Standard Test Method for Five Tests of Through-Penetration Fire Stops” Tequires a
temperature rise to 1000°F within the first five minutes of the test. Thus, both ABS and
PVC pipe are destroyed within the first several minutes of this simulated fire test. In
addition, the proximity of the combustible plastic piping to the fire rated assembly is also
of concernt towards additional fire spread. Section 8.8.6.1 of the 2003 editior of NEPA
5000, Building Construction and Safety Code, states that, “where piping penetrates a fire
resistance-rated wall or floor assembly, combustible piping shail not cornect to
noncombustible piping within 36 in, (914 mm) of the firestop system or device unless it
can be demonstrated that the transition will not reduce the fire resistance rating.”
Furthermore, PVC and ABS pipe can be harmful to humans when exposed to fire because
their decomposition produces toxic gases. :



More specific concerns include the following:

L.

The thermal expansion of both PVC and ABS are more than five times as large ag
cast iron. The currént Uniform State Plumbing Code requires expansion joints for
PVC but not for ABS. Apparently ABS expansion joints are not available, but if
such stress relief is necessary for PVC, it should be necessary for ABS, as well.

Although the Plastic Pipe and Fittings Association published a guide in 1997 for
the installation of plastic pipe in fire restrictive construction, which guide listed
1,118 assemblies for dealing with protection of penetration in firewalls, a careful
review reveals the following:

2. Ofthe 1,118 approved penetration assemblies, only 30 apply to PVC
- Schedule 40 (ASTM F891) and ABS Schedule 40 (ASTM F&28). Of
these 30, only nine are for use in concrete penetrations.

b. For PVC there are four 4 inch penetration assemblies, and for ABS there
are three 4 inch, one 2 inch, and one 1 1/2 inch penetration assemblies,
There are no assemblies for pipe larger than 4 inch. Since buildings
higher than ten stories are likely to uge DWV piping in sizes larger than 4
inch, there is a serious concern whether the fire rated construction
assemblies which are universally required, even exist,

In 1998 Underwriters Laboratories published 927 pages of approved fire stop
peneftration. However, for Schedule 40 PVC and ABS, only 56 assemblies were
found, although there were ninc assemblies listed for 6-inch pipe.

With so many different assemblies, and without a full range of pipe size
assemblies available, the designer, contractor and Inspector face significant

_problems specifying the penetration and ensuring that it is installed correctly.

It is our understanding that there is a significant leve] of non-compliance with
regard to plastic pipe fire stop peaetrations. In addition, improper installation is-
also a problem noted by the manufacturers of these assemblies. :

H is not clear that the current Uniform State Plumbing Code requirement in
Section 2.06(n) 13 of a 20-inch metal sleeve surrounding the plastic pipe is
effective as a fire stop. Once the plastic is gone (within the first few minutes) a
hole still remains allowing the fire to communicate with the adjacent

" compariment,

Altholigh the Massachusetts State Building Code Section 707.7.3 requires that
penetrations be approved per ASTM 814, no such provision exists in the Uniform
State Plumbing Code. :



8. The thermal and physical properties of metallic and plastic DWYV pipe are
substantially different. Cast iron pipes have a much higher heat capacity, thermal
- conductivity, melting temperature, and strength at elevated temperatures. Cast
iron pipe is non-combustible in air. An open vertical metal pipe with flames or
hot combustion gases inside will tend to cool or quench the combustion. Under
identical circumstances, plastic DWV pipe will melt or burn or both.

Finally, it has been claimed that other jurisdictions allow unrestricted use of plastic DWV
pipe. This is not correct. North Carolina, California and Kentucky have restrictions
based on height of the building. Other states, such as'New York, restrict the use 1o single
or two family residential construction, When New York adopted the International Code,
they not only restricted use of plastic pipe but they added an entire chapter on the proper
installation and inspection of plastic pipe in fire rated construction.

' Thus, containing a fire to the compartment of fire origin is not only fundamental to
insuring the life safety of the building’s occupants and ensuring continuous operation of .
business operations, but it is also important to the health and safety of firefighters who .
respond to the fire incident.
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