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ABSTRACT

According to the notification by Ministry of Construction, noncombustible

materials should be applied at the plumbing or wiring part of fire wall.

However, in case another material is applied at that part, its firf'

performance has not been clear yet, and almost partitions have been

authorized only to solid core ones with noncombustible materials, causing

fire protective performances of these partitions are one-hour rating for wood

frame and two-hour for steel frame according to the bench scale test.

Therefore, several drywall partitions with plastic receptacles are served to

this experimental research.. Several fire protective structures could be

standardized by this research through fire performance analysis on two

layers of temper-edge gypsum board with plastic receptacle box on one side.
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Figure 2: Vertical cross section
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Town gas is used for the fuel of test furnace. 20 burner nozzles are installed ~

for heating. The distance is 100mm from heating surface to exposed

specimen surface and 30mm to 3 thermo-couples. Furnace temperature(T) is

controlled along with ISO 834 standard curve described below[5]. The

pressure of inside furnace is mpasured at the center of specimen. Furnace

temperature(T) is in the following.

Test condition

T=34510g(8t+1) +20
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Test specimen

Almost partitions with plastic receptacle have been rated through fire

evaluation test by using solid core type partitions, although the fire ratinl or
void core drywall system might have some differences[1],[2],[3]. Plastic

receptacle could be soften, fall, and ignite during a fire, which causes fire

resistivity of void drywall would be subject to decrease. This experimental

research is aimed at finding some sorts of representative methods on

installation of plastic receptacle in drywall systems.

where, T: standard furnace temperature (C) , t: time (minute)

EXPERIMENTALS

Test specimens are framed by 2 x 4 timbers and covered by two layers of

12.5mm gypsum board on both sides with plastic receptacle box on one side

(Figure 1,2). The size of each specimen is 550mm in height and 560mm in

width. The opening area of an electric receptacle is 58cm2(60 x 96mm). Plastic

conduit tube for electric wiring is streched out to the upper side of test

specimen and pulled outside there. The receptacle is covered by mineral wool

blanket and intumescent sealing' materials[4].

I~TRODLJ(TION



Photo 2: Charred figure of test

specimen 3(after 60 minute lest)
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Expailllcnt

. Carbonization of 2x4 timber f"lIIlu'

1111111'1'011 hlankl't cov"n'd around plllllltr. rt'l'''lltI.d,•. Itn' I"ouhlllot llevl'lop IIIto

Ih,' vo1l1 spac!' of drywall. The vOid IIr......",·,.,••1,·,1 2fiOt·, hl'causl' of till'

acculllulatiun of heat in the phll1tic rtlt:ullla,d.. '1'1", 1'1111' or 1l'IIIperature rise is

slluilar among test specinwn :IA,IIII1J Ii J)urlllK 7r. lI11nut.ps, Ihe temperature

rise of specimen 7 is about. 100 'c h'Khnr than t.hat of specimen 6 and

f),which indicates the progl'e!!!l of lI,.. C'1U'bllllltllt.lOn III' the 2x4 timber could

be restrained by covering the buck C1fJlIIIIlIU' "t'l'l'pl.acles. Intumescent sealing

material is effective fur JlreV,mlllllo: 1l'lIlppral.ul'e rise, because of its

commencement of swellillK 111'11111111 IHOt. '171

Timber frames of experiment I began til I:lIrblllllw at iiO IlII11Utl~S when the

temperature exceeded up to 350 'C, and developed tu IIItl'lI!!ive charring

arOlll1d plastic receptacles(photo 2). Maximum chllr-d"pth W11!! ob!!prvpd at

experiment II which has no mineral or intumescent covering. TIll' sallw

charring figure was formed in test specimen Gand 9. despite uf the ililI'eI'encp

of charred depth, which indicates the charring behavior develops in a similar

way[S].

Table 2 : Rear temperature at the end of test

. Temperature-rise of 2x4 timber and receptacle

. Furnace pressure
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'rock wool(density 40kg/m3
, thickness 50mm)

* thermal tumescent sealing(M.P.P by 3M)

n"l'plild,· I~ In~lallt'd allhe cenler uf the tesl specimen. Two layers of 2 1111111

~ypsUIll board ilre covered on both sides for steel frame drywall at

experiment III [6].

TEST RESULTS AND DISCUSSIONS

Table 1 : Specification of test specimens

The receptacle box of experiment I ignited at 1 minute and average

temperature at the rear of exposed side gypsum board (for example, 1 and 3

by the Figure 4) reached to 260°C at 55 minutes, which indicates that if

Furnace pressure was measured around O.l~ 0.2 mmH20 during initial 5

minutes, which might be adequate for this test. A division member should be

secured around 10±2 Pa, according to DIN 4102: Part 2 after five minutes.

I
test

receptacle box covering plate back up material
specimen

I "'"7"'""'

1 non non non

2 plastic plastic non

3 plastic plastic *rock wool

4 plastic plastic 'thermal tumescent sealing

i 5 plastic aluminium alloy non

I
(; non non non

I f:xPH~ment 7 plastIC i:lluminlum alloy non

8 pla~tic aluminium alloy *rock wool

9 plastic aluminium alloy 'thermal tumescent sealing

10 non non non

Experiment 11 plastic aluminium alloy non

ill 12 plastic aluminium alloy *rock wool

13 plastic aluminium alloy 'thermal tumescent sealing
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'l'ablt':3 : Surface temperatuN of .hu" \II 120·minute heatin,

Experiment I shows that carbonization around void area at the rear of

plastic receptacle without covering develops deeper than with covering,

which means fire covering is effective for elongating its load bearing duration.

However, as for the test specimen with no gypsum board covering on the

unexposed side, there was few differences in the effectiveness of fire covering,

in comparison with no covering case. Intumescent covering is effective to

prevent temperature rise around void area, in spite of .rather quicker

charring propagation in its covered area. This experimental research was

carried out by using bench scale furnace, which needs to promote further

studies by more large scale tests. Fire stopping technology might be quite

important for wood structure, especially for platform construction with void

wall or ceiling partition. In the future, we would like to develop some

evaluation systems with the opening ratio of receptacle and standardizing

method for its fire coverings.
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ABSTRACT

Gypsum board is used, in general, as interior finish material in building, aimed at functional

efficiency, i.e.: fire resistance, insulation, sound barrier and so on. However, there is little research

on substantial transformation of gypsum board under fire exposure necessary to settle thermal

properties such as coefficient of thermal conductivity, heat transfer expansion, and specific heat [1].

In this study, fire-tested specimens were analyzed by using scanning electron microscope (SEM)

and X-ray diffraction (XRD) in order 10 grasp the relationship between these substance

transformation and fire performance test. Test data obtained from DTA and TG test, XRD and SEM

observation showed the transformation of bassanite or anhydrite around 135 "C could be effective

for surpressing temperature-rise in drywall.

KEYWORDS - gypsum board, XRD, SEM. fiff-ffsistana t~.•t. int~ri(}r fini.•hinK mat~rials.

bassanite, anhydrite
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