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ABSTRACT

This study is about fire resistance performance of wood framed lightweight wall including a middle
lintel as a traditional wall form in Korea. The target wall is non-loadbearing system which constructed
with 38 x 89 mm (2" x 4") wood frame and fireproof gypsum board covering, including a middle lin-
tel made of 150 x 150 mm section glue-laminated timber. As a test results, all specimens have showed
fire resistant performance over 90 minutes and tests were maintained until flame occuring on Speci-
men-1, 2, 3 at 91 min, 97 min and 98 min respectively. Fire resistance of the heat side gypsum board
was 45 minutes and charring rate of middle lintel was equivalant with that of usual timber. The wood
stud inside wall system showed relatively quick combution characteristic when exposed to high tem-
perature with no temperatue rising delaying time caused by moisture evaporation because of the dehy-
dration preceded during the early period of fire side gypsum board resist to heat.
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Table 1. Fire Resistance Performance of Wood Framed Lightweight Wall (KS)

ZHE fEs-l Wshds
T oA (FA,,
@) | zs0egm®) | S (mm) @A A &)
Gypsum board (15.0 x 1) 30
38 x 89 <A (60) 89
(600) Gypsum board (12.5 x 2) 60
- - W e= Gypsum board (12.5 x 2) 60
38x 140 | AW(60) | 140 Gypsum board (15.0 x 1) 60
(600) - Gypsum board (12.5 x 2) 90
& Gypsum board (15.0 x 1) 30
= Huolzb + 8ldex
38 x 89 391(60) % 9= PW or OBS or PB (12 x 1)+ 9¥uizt + wR]
oy (600) e Gypsum board (12.5x2) 60
o 91Z  |PW or OBS or PB (12 x 1)+ &]&ulzt + W]
= Gypsum board (15.0 x 1
386><Oé40 211(60) 140 141? YP: ( ) 60
(600) 9] | PW or OBS or PB (12 x 1) + &/8uizt + &R
PW: Plywood, OBS: Oriented Stand Board, PB: Particle Board.
Table 2. Fire Resistance Performance of Wood Framed Lightweight Wall (UL)
FEA 5
2EHE - g H‘: Sl ]j% Design
(mm) %Tl’3 ‘l"”'“ U}_UZH ("_7}“9 mm) OH‘B— No.
(kg/m’) | (mm) ()
Mineral and fiber Board 19.1 45
- 7tgd - vt . U328
Mineral and fiber Board 25.4 60
ohH 719 Cementitious Backer Units 12.7
38 x 89 (‘3‘65 76.2 e G Bord 158 60 U374
H| 7} sum Bor: .
(H]LHE—:]Q) 17+4 YP
789 Precast Autoclaved Aerated Concrete Panels 50.8
- 120 | U213
H|7+gH Gypsum Bord 12.7
ez 7199 - ¥)7rEd Gypsum Board 15.8 120 | U332
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Table 4, Composition of Specimen

Table 3. Fire Resistance Performance by Protection (CAM)
ik
B (T, mm) A%
)
9.5, Douglas fir plywood, Phenolic bonded 5

12.7, Douglas fir plywood, Phenolic bonded 10

16.2, Douglas fir plywood, Phenolic bonded 15

9.5, Gypsum board 10
12.7, Gypsum board 15
16.2, Gypsum board 20
12.7, Type X Gypsum board 25
16.2, Type X Gypsum board 40
Double 9.5, Gypsum board 25
12.7+9.5, Gypsum board 35
Double 12.7, Gypsum board 40

=2 A¢E vhdgt P WA 28-S A
APEAL At mlE UL(Underwriters Laboratories Ine.)
9] Fire Resmtance Directory(2010)0l A& 2% W&,
WiuEHA e 2 e o) weh kst WS A
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Figure 1. Drawing of specimen.

Figure 2. Process of specimen production.
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Table 5. Temperature of Unexposed Surface and Fire
Resistance Performance

BALE °C | JZex °Cc | W%

(3e71% °C) | BS71E °0) ()
A1 85 (147) 94 (187) 91
A¥H-2 | 105 (145) 114 (185) 97
ARF-3 | 103 (146) 131 (186) 98
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Figure 3. Temperature of unexposed surface.
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Figure 4. Location of thermocouples.
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Figure 5. Temperature by Gypsum board layer of Speci-
men-2.
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Figure 6. Temperature by Gypsum board layer of Speci-
men-3.
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Table 6. Charring Rate of Specimen-2 (ML)

394 300°C =EAZH 25 E
(mm) (min) (mm/min)
10 18 0.56
20 33 0.61
30 54 0.56
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Figure 7. Temperature of Specimen-2 (ML).
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Table 7. Charring Rate of Specimen-3 (ML)
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Figure 8. Temperature of Specimen-3 (ML).
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Figure 10. Temperature of Specimen-2 (Stud).



Table 8. Charring rate of Specimen-2 (Stud)

ZA9A | PN oples 4% | Bks
{mm) o]%. 300 °C E2A1ZHmin) | (nn/min)
0 10 -

10 18 0.56
20 24 0.83

Table 9. Charring rate of Specimen-3 (Stud)
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1200

1100

1000
00
820
700
&00
500
400
300
200
100

9nin

“EEHNRY
*AEE 0np
TAHL 10mm

TAELE 200

Temperature (T}

. . R S
o 0020 30 40 0 60 70 80

Time {(min)

90 100 130 120

Figure 11. Temperature of Specimen-3 (Stud).
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