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FIRE ENDURANCE TEST
ASTM E119-00

FLOOR/CEILING DEGIGN

CONCRETE FLOOR ON STEEL BAR JOISTS
WITH A SUSPENDED CEILING OF 2 FT. X 2 FT.
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GENERAL
This report describes the construction, test procedure and results
of a fire test conducted on a representative floor/ceiling
structure constructed for Icynene, Incorporated, Mississauga,
Ontario, Canada.

The object of this investigation 1is to establish the fire
resistance of the floor/ceiling assembly described in this report
from its performance during a fire endurance test conducted in
accordance with the Standard for Fire Tests of Building
Construction and Materials ASTM Designation E-119-00.

The test revealed the described assembly meets the requirements
for a 1 hour fire resistance rating.

DESCRIPTION

MATERIALS:
The materials used for the assembly are as follows:

Joists- 10Kl steel open web bar joists spaced 24 in. on center.
The Jjoists were welded to a 4 in. x 6 in. x 3/4 in. steel angle
suspended from the test frame.

Bridging- 1/2 in. diameter steel rebar, located at 1/3 points and
welded to the top and bottom chords of each bar joist.

Floor deck- ,9/16 in., 22 ga. fluted steel deck, perpendicular to
the steel bdr joists: ‘and welded 4 in. on center with steel welding
washers.

Mesh- 6 in. x 6 in. welded wire mesh, no. 10 ga. placed on the
fluted deck.

Concrete- 4000 psi compressive strength ready-mix concrete,
obtained from a local source and poured to a thickness of 2-1/2
in. The concrete was allowed to cure for 6 months prior to
testing.

Insulation- Nom. 6 1in. average thickness of Icynene® foam
insulation, spray applied to the underside of the floor deck
between each joist. The Icynene® foam was applied at a density of
0.5 1b. per cu. ft.
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MATERIALS cont’d.

Ceiling grid- Fire rated grid system, Donn DXL 424 suspended from
the lower chord of the bar joists with 12 ga. galvanized steel
hanger wire. The main runners were supplied in 12 ft. lengths and
possessed a relief for thermal expansion. The main runners were
spaced 4 ft. on center with a center runner. 4 ft. cross tees
were engaged and locked into pre fabricated slots in the main
runners. The 4 ft. tees were spaced every 2 ft. 2 ft. cross tees
were then engaged and locked at the mid span of the 4 ft. tees.

Grid panels- 2 ft. x 2 ft. x 3/4 in. , USG Ceilings “ACOUSTONE”
Firecode Acoustical Panels were installed into the grid system.

CONSTRUCTION OF TEST ASSEMBLY

The test frame measuring 17'10" X 14'2" was used to construct the
subject assembly.

The steel joists were placed symmetrically about the centerline
of the assembly and spaced 24 in. on center. The joists were
welded to 4 in. x 6 in. x 3/4 in. steel angle on the east and
west sides of the assembly.

The 9/16 in., 22 ga. fluted deck was placed perpendicular to the
joists and welded 4 in. on center with welding washers. 6 in. x 6
in., 10 ga. wire mesh was placed over the fluted deck and 4000
psi ready mix concrete was poured to an average thickness of
2-1/2 in. The concrete was allowed to cure for 6 months prior to
testing.

The Icynene® Insulation System was spray applied by
representatives of Icynene, Inc. The system was applied to the
underside of the deck, between each joist. The average thickness
was established at 6 in. with an average density of 0.5 1b./ cf.

The fire rated ceiling grid system was suspended 8 in. below the
lower chord of the bar joists. The main runners were secured to
the bar joists with 12 ga. hanger wire, 2 ft. on center. The 4
ft. cross tees were locked into pre fabricated slots at 2 ft.
centers and the 2 ft. cross tees were locked into the 4 ft. tees
at the mid span of the 4 ft. tees. 2 ft. x 2 ft. x 3/4 in. fire
rated grid panels were installed into the system.
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FIRE ENDURANCE TEST

Approximately one hour before the start of the test, the assembly
was subjected to a uniformly distributed live load of 100 1lb./sf,
which resulted in a total load of 137 1b./sf combined live and
dead load. The loading was calculated to stress the steel joists
using the center to center of bearing as the span length.

The fire test was conducted in accordance with ASTM E-119-00, Time
vs. Temperature Curve (Fig. 1). The temperatures of the furnace
chamber were measured with 16 type K thermocouples positioned 12
in. from the exposed surface. Temperatures of the unexposed
surface were measured with 10 type J thermocouples (Fig. 2)
covered with 6" X 6" felted non-combustible pads.

The temperatures of the steel joists and various locations within
the plenum of the assembly were measured with type J thermocouples
as shown in (Fig. 3).

Deflection measurements were made with a weight and pulley system
located at the center, north and south third points along the
longitudinal center line of the unexposed side of the assembly.

Throughout the test, observations were made to note the character
of the fire and its control, the condition of the exposed and
unexposed surfaces, and all developments pertinent to the
performance of the assembly with reference to stability, passage
of flame and generation of smoke.

TEST RESULTS

The specimen was exposed to fire conditions in accordance with
ASTM E-119. The test was terminated at gixty-five minutes
(00:65:00). The specimen sustained the applied 1load, did not
exceed the temperature limitations on the structural steel members
or the unexposed surface as outlined in ASTM E-119, and did not
exhibit any flame through or gases hot enough to ignite cotton
waste for the duration of the test. The specimen qualifies for a

1 hour Fire Endurance Rating.

LABORATORY RESPONSIBILITY

NGC Testing Services ™ makes no judgment of product suitability

for its intended end |use. Product acceptance of field
installations 1is usually the prerogative of the authority having

jurisdiction.
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Richard A. Costolnick / enchetti
Senior Test Engineer Director, Testing Services
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TEST OBSERVATIONS

TIME (min./sec.)
3:00 Main runner relief activated.
4:30 East main runner heaved approx. 4 in. with grid
panel.
15:00 Flaming from plenum behind panels.
25:00 Ceiling more flat-~flaming decreased.
30:00 Continued flaming in plenum- max. deflection
1-1/4 in.
31:00 Average joist temperature 658° F.
42:00 Flaming in plenum increasing.
50:00 Max. deflection 1-11/16 in. Avg. temp. 867° F
60:00 High average temperature of joists 925° F

©65:

High temperature of unexposed surface 113° F.

00 Test terminated
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ILLUSTRATION 3

Exposed Side Before Test

ILLUSTRATION 4

Unexposed Surface Thermocouples
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ILLUSTRATION 5

Unexposed Side Before Test

ILLUSTRATION 6

Unexposed Side at 1 hour
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