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L INTRODUCTION

This report presents” the results of an investigation of the fire performange charac-
teristics of an exterior wall system submitted by Insteel Construcon Systems, of Brunswick,
Georgia. This report includes a description of the test materals, procedures used, and results.
The resulis presented in this report apply only to the material tested which the Client claimsg
to be a representative sample of the materals described in this repert.  The possibility of
product variability has niot been assessed,

This test was conducted in accordance with the general procedure described in Fire
Research Group Report No. 78-13, University of Califomia {Berkeley), December 1978, "A
Summary Description of the Mcedified ASTM EI108 Test Procedure.” '

This procedure is used to measure and describe the propeniés of materials, products,
or assemblies in respomse to heat and flame under controlied laboratory conditions, and
should not be used to describe or appraise the fire hazard or fire risk of materials, products,
nr asgernbliee wnder actual fire condidons. However, results of this test may be used as
clemnenis of & flre risk assessment which takes into-account all of the factors wiich we
pertinent to an assessment of the fire hazard of a particular end use.

There are no established criteria for the Modifled E108 test, A proposed standard for
this test procedure, where conditions for acceptable performance are defined, are contained in
the 1984 Annuai Report of the Code Development Committees, 62nd Annual Education and Code
Development Conference, Internatonal Confersnce of Building Officials, September 1984.

These conditions are as follows;

Secnon 17.7706. The performance of a test assembly shall be judged on the
basis of visual observations both during and afier the test in conjunction with
temperature data. An exterior wall assembly shall be considered as meeting the
requirements for acceptable performance if during the 15-minute test period:

1. Significant flame propagation does not oceur over the exterior face of
the test panel. Small, intermittent flames along seams, joints, or on the
exterior face of the test assembly in the region of direct flame exposure may
be ignored.

2. Significant flame propagatdon shall not occur vertically or laterally

through the core insulation. Damage to the core insulation shall not extend to
the limits of the test panels. Flame propagation may be judged to occur within
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the test panels when temperatures within the insulaton. core outside the region
of direct flame exposure exceed 750°F.

I OBIECTIVE

The objective of this program was to evaluate an exterior wall system incorpeorating
potentially combustible clements when tested in accordance with the Modified E108 test

procedure,
118 TEST MATERIALS

The test panels were built at Southwest Research Institute by the Client. The system
was descrbed as INSTEEL 3-D WALL PANELS. Two wall assemblies were tested in this
program. Onc wall asembly was tested in a damaged condition and the other undamaged, The

panels were assembled in November 1989,

Each 6 x 10-ft wail panet consisiea of a three-dimensional welded wire space frame
inmegrated with a polysterene insulation core. This reinforcement/insulation module was placed
in position, and wythes of concrete were applied 10 both sides. Diagonal cross wires were
weided to the welded wire fabric on each side. This is shown in Appendix B, Figure A.

According to the Client, three different configurations of reinforcementfAnsulation
module (RIM) are manufactured (see Appendix B, Figures B, C, and D). The system tested in
this program had a 2-1/2-in. insulation and a RIM thickness of 4 in. The concrete face was
1-1/2-in. thick, and the back was 3/4-in. The edges of the walls were 1/4-in. thick covered

with concrelz,
IV. TEST PROCEDURE

The test was designed to simulate a fire exposure to the exterior portion of a wall by
a flame (hat emanates from an opening such as a window. The equipment utilized is the same

as that described in ASTM E108 test procedure, "Standard Methods of Fire Tests of Roof -

Covenngs.” Tn these evaluatons, the test specimen was positioned vertically, as opposed to
being sloped as in the roof test, in order to simulate a fire exposure of am exterior wall
system. Sketches of the test apparanus are shown in Figures | and 2. Figure 1 shows that
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the 6 x 10-ft test specimen is placed in a vertical position with the exposed face in the same
posinon as the leading edge of a roof test specimen with respect to the simulated eave.

The air duct is open to the outside of the laboratory. An exhaust fan in the ceiling
abave the test specimen is used o pull air from the test room. The air velocity up the face
of the test specimen is approximately 3 mph. The flame from the bumer "attaches” to the

specimen iinposing a direct flame exposure,

Hach pancl was instrumented with thermocouples placed at various locations on the
exposed face of the test panel, the interface of the insulation and exposed surface, and the

nsulation/unexposed concrete wythe interface. Figure 3 shows the thermocouple locations.
The panels were exposed to the fire source for the required 15 minutes.
V. CALIBRATION PROCEDURE

The calibration of the fire exposure is accomplished using a 6§ x 8-ft panel constructed
from Marinite board I oder o vbigin temperature and heat flux data when exposed to a 5-
1o §-f1 flame.

In the ASTM EI108 and the Modified E108, namral gas (1000 Br/ff) is the fuel
source for the bumer. The gas flow rate required to produce a 5- to 6-ft flame was recorded
during the calibration test and was then used during each subsequent test to ensure reproduci-

bitity of the flame source.

The calibration panel was instramented as shown in Figure 4. Five 24-gauge type K
thermoacouples and three total heat flux transducers were mounted flush with the surface of
the panel. A thermmocouple was also locatad in the flame zone at the base of the mountcd

specimien as shown in Figurc 3.
VI TEST RESULTS
The test was conducted on December 13, 1989. The gas bumer flame reached 5- to

0-ft levels during the tests, as specified by the test procedure. Temperature data are
presentzd in Appendix A, Thermocouple nos. 2 through 6 were located on the exposed face
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of the panel. Thermnocouple nos. 7 through 12 were placed on the interface of the
insulaton and exposed surface, and Themocouple nos. 13 through 18 were located on the
insuladon/concrete wythes interface,- Thermocouple No, 1 on the undamaged specimen was not
located as specified by the test procedure. Therefore, the data for this thermocouple was
omitted. This omission did not have any effect on the evakluation of the fire performance

characteristics of the wall system.

Observations made during the test are presented in Appendix C. Photographs showing
the damage sustained by the specimens as a result of the fire exposure are presented in

Figures 5 and 6.

Specimen MNo. 1: Undamaged--smoke developed during the test pericd was very light,
Therc was no flame propagation over the exterior face cutside the area
of direct flame comiact. Interior flame propagation did not occur in any
direction. The maximum temperature within the insviation outside the
region of direct flame contact was 42'F,

Specimen No. 2: Damaged--smoke developed during the test perdod was light. Flame
' propagation did not occur over the exterior face outside the area of
direct flame contact. Interier flame propagatien did rot occur in any
duccion.  The maximum temperature within the insulation outside the

region of direct flame contact was 61°F.

Department of Fire Technology




b gl

s

et

L b AR T

T

FIGURE 5

FTER

CIMEN A

b
ST

UNDAMAGED SP

TE

Department of Fire Technology




DAMAGED SPECIMEN DURING
TEST
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FIGURE 6.
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