


spreading or retarding the movement of smoke or of the fire,

at least during the early stages of the fire. What is clear,
however, is that once the fire left the Zebra Room, the fire
was probably of sufficient energy to overpower the air handling
system. It was suggested, in some newspaper accounts, that

the air conditioning system helped spread the smoke and the
fire. This hypothesis may or may not be true but the smoke

and the fire would have had no difficulty spreading through-
out the Club and through the public use spaces, such as the
corridors, as there were no barriers to the movement of

smoke and fire through these spaces and the fire had sufficient
thermal energy to move the smoke through these spaces.

RAPIDITY OF SPREAD OF FIRE IN THE MAIN CORRIDOR

The rapidity of the spread of fire from the Zebra Room to

the Cabaret Room, via the main corridor, undoubtedly was a
factor in the large loss of 1life in the Cabaret Room. While
it is not possible to give more than an educated estimate, from
the experience of this writer, it is postulated that once

the fire had emerged from the Zebra Room and crossed over into
the main corridor, the fire probably reached the Cabaret Room
in somewhere between two and five minutes. Some of the
Viennese Room patrons were ushered out of the Viennese Room

by employees, across the main corridor, through the Empire
Room, through the kitchen and out. One of the members of

this party has reported that he looked back as they were
crossing the Empire Room and could see fire in the main
corridor. These patrons were probably ushered out of the
Viennese Room some two to three minutes after flash-over had
occurred in the Zebra Room.

Research activities here at NBS on full-scale corridor fire
experiments have indicated that the rapid spread of fires
may be possible in corridors when the only combustible pre-
sent in the corridor are some types of carpet/underlayment
combinations (8=10) ., If there is a movement of air in the

(8) Fung, F., Et al, The NBS Program on Corridor Fires, Fire
Journal, Vol. 67, No. 3, pp 41-48, May 1973.

(9) Quintere, J.G., A Charaterization and Analysis of NBS
Corridor Fire Experiments in Order to Evaluate the
Behavior and Performance of Floor Covering Materials,
Nat. Bur. of Stds., NBSIR 75-691, June 1975.

(10) Alderson, S., Et al, Evaluation of the Fire Performance
of Carpet Underlayments, Nat. Bur. of Stds., NBSIR 76-
1018, Sept. 1976.

102




corridor in the direction of the fire spread, this air move-
ment may increase the rapidity of fire spread, once the fire
has entered the corridor.

Research conducted at IIT Research Institute(ll) has shown

that a fire can spread down a corridor when the corridor has
noncombustible floors and ceilings but the walls are covered
with continuous, floor-to-ceiling, combustible paneling with
flame spread indices in excess of 59. The main corridor in

the Beverly Hills Supper Club not only had a combustible carpet
assembly on the floor but also had wall linings with a flame
spread index of somewhere between 100 and 200. There was
probably some air movement in the corridor, but the precise
nature, quantity, speed, and direction are unknown.

Our experience with simulated corridor fire tests would indicate
that this configuration of materials and geometry will produce
a rapid spread of fire down a corridor such as this one.

EFFECT OF NONCOMBUSTIBLE-SURFACED WALLS ON THE SPREAD OF
FIRE IN THE MAIN CORRIDOR

The carpet/underlayment system used in the main corridor of the
Club was subjected to the NBS-developed flooring radiant panel.
(See Appendix B.) This panel, which is described elsewhere(12),
essentially measures the amount of thermal radiant energy nec-
essary to cause a fire to spread on a flooring system. Many
carpets, and the one used in the main corridor is an example,
will not propagate fire from a simple ignition source, such as
a dropped cigarette or match. However, if the carpet is pre-
heated at an increasing rate, such as by a thermal radiation
from a smoke and hot gas layer at the ceiling, a point is
reached where the heating and generation of hot gases is suf-
ficient for the ignition of the carpet from a small, external
flame. If the heating continues, the fire will spread along
the carpet indefinitely, as long as the thermal radiation

from the ceiling hot gas layer continues. The flooring

radiant panel permits a determination to be made as to how

much thermal energy is necessary to promote fire spread along
the carpet face. The results are given in terms of critical
radiant flux.

(11) wWaterman, T. E., Corridor Flame Spread, Fire Journal,
Vol. 67, No. 6, pp 66-72, Nov. 1973.

(12) Benjamin, I.A., Et al, The Flooring Radiant Panel Test
and Proposed Criteria, Fire Journal, Vol. 70, No. 2,
pp 63-70, March 1976.
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As stated above, the carpet/underlayment assembly from the
main corridor was tested by NBS in the flooring radiant panel.
The critical radiant flux was found to be an average of 0.78
watts per square centimeter. What this means is that the
carpet assembly had relatively good resistance to the propa-
gation of flame under thermal radiation exposure as compared
to other commercially-available carpets. (The higher the
number, the better.) Table I gives results of several carpet
assemblies (with underlayment) tested in NBS' flooring
radiant panel. As can be seen from this comparison, the

main corridor carpet assembly was better than any of these

in terms of resistance to propagation of flame under thermal
radiation exposure. However, if the thermal radiation ex-
ceeds the critical radiant flux, then a fire can be expected
to spread along the carpet face.

TABLE 1

Flooring Radiant Panel Results - Carpet with Underlayment
(Typical Values)

Type of Material Critical Radiant Flux
*Wool and Hair Jute 0.66
*Acrylic and Hair Jute 0.25
*Nylon A and Hair Jute <0.10
*Nylon B and Hair Jute 0.35
*polyester A and Hair Jute <0.10
*polyester B and Hair Jute < 0.10
Beverly Hills-Wool and Jute 0.78

*Alderson, S. and Breden, L., Evaluation of the Fire Performance
of Carpet Underlayments, Nat. Bur. of Stds., NBSIR 76-1018,
Sept. 1976.

In the writer's opinion, the main contributor to the continued
and extensive build up of thermal radiation in the main cor-
ridor, sufficient to promote the continued burning of carpet,
was probably the combustible wall paneling.

It appears that if the walls of the main corridor had been
covered with a noncombustible material, in lieu of the hard-
board paneling used, and the same carpet assembly was in place
as was actually used, there may not have been a rapid, exten-
sive spread of fire along this corridor.

10
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CONCLUSIONS

1.

11

Once the Zebra Room was fully involved in fire, i.e.,
flashover had occurred, sufficient thermal energy was
available to push the fire out of the north, double doors
into the small corridor outside.

Sufficient thermal energy was available from the Zebra
Room to ignite and sustain a fire in this small corridor
on the carpet and plywood wall paneling.

The combination of the thermal energy outputs of the

Zebra Room and small corridor were of sufficient magnitude
to ignite and sustain a fire in the main corridor to the
Cabaret Room.

Once the fire was established in the main corridor,
the fire progressed rapidly towards the Cabaret Room,
probably reaching the Cabaret Room some two to five
minutes after entering the main corridor.

The fire in the main corridor also spread laterally in
the small cross corridor behind the south wall of the
Cabaret Room. '

The combination of the fire in the main corridor and in
the cross corridor ultimately blocked two of the three
exits from the Cabaret Room leaving the remaining
occupants with only one exit through the service bar
area to the outside.

The air conditioning system does not appear to have
played any significant role in the spread of fire towards
the Cabaret Room.
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APPENDIX A - DESCRIPTION OF MATERIAL SAMPLES SUBMITTED TO
NBS BY STATE OF KENTUCKY

State Exhibit 72 and 73

Kentucky Description - Carpet and padding from Zebra
Room.

NBS Identification - Carpet is of dense construction -
consisting of low loops with a cut pile. Outer pile is
nylon. Carpet has netting sublayer of olefin and a
backing of éute. Pile height is 0.375 inches and weight
is 58 oz/yd“.

Padding is of waffle design of latex rubber. The pad is
backed with thin polyester. Pad weight is 74 oz/ydz.

Remarks - No further tests were conducted on these samples,
particularly the carpet, as both had been exposed to fire.

State Exhibit 78

KentuckxﬁDescripfion - Sample of acoustical tile from
basement storage.

NBS Identification - Aluminum-backed, mineral-type,
acoustical tile, 23-3/4" x 23-3/4" x 3/4" thick. White
finish, Glacier Shadgwline pattern. Manufacturer unknown.
Weight was 19 1lbs/ft°. Surface pattern resembles acoustical
plaster.

Remarks - Location where used in the Club is not known.
Subjected to Radiant Panel Flame Spread Test, ASTM E-162.
Results in Appendix B.

State Exhibit 79

Kentucky Description - Sample of carpet padding from
Cabaret Room.

NBS Identification - Foam rubber underlayment with thin 2
paper backing. Height - 0.25 inches. Weight - 87 oz/yd~“.

Remarks - No further tests conducted on this sample.

13
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State Exhibit 80

Kentucky Description - Sample of carpet padding taken
from storage in basement of same type as used in corridor
leading to Cabaret Room.

NBS Identification - Underlayment is of jute with a height
of 0.5 inches (uncompressed) and with a weight of 51 oz/ydz.

Remarks - This underlayment was used in conjunction with
State Exhibit 81 for several tests as a carpet/underlay-
ment assembly. See Appendix B for results of tests.

State Exhibit 81

Kentucky Description - Sample of carpet taken from
storage in basement of same type as used in corridor
leading to Cabaret Room and same type as used in Cabaret
Room.

NBS Identification - Carpet is of tightly woven wool
construction with a low, cut pile. The carpet has two
sublayers. One is of cotton and the other is of jute.
Pile height is 0.25 inches and carpet weight is 78 oz/ydz.
The carpet has been blended with another fiber believed
to be nylon. The nylon appears to constitute less than
10% of the carpet face.

Remarks - Several tests were conducted on this carpet

as an assembly using the underlayment identified as State
Exhibit 80. This carpet/underlayment assembly represents
the actual carpet/underlayment assembly that was present
on the floor of the main corridor between the Zebra Room
and the Cabaret Room the night of the fire. See Appendix
B for results of tests.

State Exhibit 88

Kentucky Description - Two (2) sheets of masonite
paneling frem storage.

NBS Identification - Hardboard paneling with simulated
walnut decorative face. Thickness - 0.25 inches. Weight -
48 1bs/ft3.

Remarks - Location where used in Club, not known. Samples
subjected to Radiant Panel Flame Spread Test, ASTM E-162
and to Smoke Density Chamber Test, NFPA-258, See results
in Appendix B.

14
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State Exhibit 90

Kentucky Description - Ceiling tile from storage of
type believed to have been in corridor to Cabaret Room.

NBS Identification - Mineral-type, fissured surface,
acoustical tile. Dimensions - 12" x 12" x 3/4". Designed

for kerf and spline (concealed) installation. Approximate
weight - 22 1bs/ft3.

Remarks - Specimens were subjected to Radiant Panel Flame
Spread Test, ASTM E-162. See Appendix B for results.

15
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APPENDIX B -~ RESULTS OF TESTS CONDUCTED ON MATERIAL SAMPLES
SUBMITTED TO NBS BY STATE OF KENTUCKY

Radiant Panel Flame Spread Test Results - ASTM E-162

Exhibit No. Is
78 35

8l & 80 322
88 129

90 19

Remarks: All results are the average of four runs except 78
and 90 which were the average of only two runs each due to
sample quantity limitations. The flame spread indicies for
the mineral tiles (#78 and 90), were as expected as was the
flame spread index for the paneling (#88). The flame spread
index for the carpet/underlayment assembly (#81 and 80) were
about as to be expected considering the thickness of the
assembly which was 0.75 inches.

Flooring Radiant Panel Test Results

Exhibit No. Critical Radiant Flux
W/cm2
81 and 80 0.78

Remarks: The critical radiant flux of 0.78 W/cm2 is the
average of these runs. The performance of the carpet/under-
layment was good, relative to other commercially-available
carpets. This is to be expected from wool carpets which tend
to resist flame spread to a higher degree than carpets of
other fibers.

Smoke Density Chamber Test Results - NFPA 258

Exhibit Exposure Max. Specific Indicated Gas
No. F or N Optical Density Concentrations
(Corrected) in PPM

HC1 HCN COo

8l & 80 F 395 12 31 1000
81 & 80 N 450 - - -
88 F 95 0 2 1500
88 N 580 - - -
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Remarks:

l.

2.

17

F is for flaming exposure, N is for nonflaming exposure.
Results are the average of three trials.

The toxic gas determinations were conducted on one trial
only and were done by taking grab samples with Drager
tube colometric indicators.

Results were as expected from the types of materials
tested. The carpet/underlayment yielded fairly high smoke
generation numbers in both the flaming and nonflaming
modes. The hardboard paneling gave low numbers flaming
and high numbers in nonflaming mode characteristic of a
wood-based products. The major toxic gas component was
carbon monoxide (CO) again characteristic of these types
of materials.
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