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Saburo Uesuver : Full Scale Fire Test on Japanese
Conventional Wooden House
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Fig. 1. 1BFEKX (A7 : 3 Y) Plan of the 1st floor (unit : mm)
D7 : BASKMER F 7B Flush door made of fire retardant treated plywood

&tk B Ignition source «n : ZEEHAIE  Open space
@® :EM, &P Living room and kitchen @ :3¥% B Hall

® M 2 Japanese style room @ : Rz Stairway

® :®EE Lavatory ® :## #£  Bathroom

@ :E & Toilet
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Fig. 2. 2BFEX (Ar: 3 Y) Plan of the 2nd floor (unit : mm)
®  XEBIXEWLUKHE Fire area
D9 and D 12: BMAKRERA DS FDfrE Flush door made of treated plywood with
fire retardant
®, ®and @: %8 =  Bedroom
@ :@BR=E  Stairway @ :# =  Trunk room
D{ CARBY v, BAK T RE Wood frame window glazing wired glass

D<] PTMIY ey, BAHN T XE Aluminum frame window glazing wired glass
- BB X UZERBRARE Open space
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Detail of flush door made of fire retardant treated plywood
and intumescent mineral core (unit : mm).

* : intumescent mineral core

*+ : plywood treated with fire retardant



Table 1.

X B E® I LT R

Outline of test house

B 18 Roof section

gk b DEE S % Galvanized steel sheets roofing (batten seam)

S B  Exterior wall section

ENANE XV PR Cement mortal finishing t 20

Moo

Opening section

%E%Wm number and name B  Wall section %# Ceiling section Z A # Interior A F B Exterior
1 B, B8 G board t9 G board t9 F.D t32 AL and G
Living room and kitchen RWA board t12
2 % B§ Hall plywood t2.7 RWA board t12 F.D t32 Aluminum door
3 1 = Japanese style room| gypsum lath board t7 plywood t2.7 F.D t32 AL and G
plaster coat t8
4 PEPys2 Stairway plywood t2.7 plywood t 2.7 AL and G
5 k= Lavatory plywood t2.7 RWA board t12 F.D t32 AL and G
6 i 22 Bathroom ACCS board t8 ACCS boad t8 F.D t32 AL and G
7 f @ Toilet G board t 12 G board t9 F.R.T.D t30 AL and G
RWA board t9
8 8 = Bedroom plywood t2.7 plywood t2.7 F.D t32 AL and G
ACCS board t8 (8W 4)
9 8 % Bedroom G board t12 G board t9 F.R.T.D t30 AL and G
ACCS board t8 (9W 3) RWA board t9
10 8 £ Bedroom plywood t 2.7 plywood t5.5 F.D t32 AL and WG (10G1)
RWA board t12 (I0W1) RWA board t9 W and WG (10G2)
11 PEB¥ZE Stairway plywood t2.7 G board t9
RWA board t9
12 # = Trunk room gypsum lath board t7 G board t9 F.R.T.D t30 AL and WG (12G 1)
plaster coat t8 W and WG (12G 2)

Notes ACCS board : Affie 4 ¥ PFWB ALY U AR Autoclaved asbestos-cement calcium silicate board
G board TARCHE-F Gypsum board
RWA board : o v 7 7 —VIEEHK Rock wool acoustic board
t TEX (AL y) Thickness in mm
F.D EBEAWRD FT Flush door made of plywood
F.R.T.D :HEEMAKREKEO FT Flush door made of fire retardant treated plywood
ALand G (7T I¥ vy - BElHF 7R Aluminum frame window glazing sheet glass

W and WG

TARBY v BAN T RE

Wood frame window glazing wired grass
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Fig.d BHRXH#AEOH KLE
Fire wall between 2nd floor and ceiling of 1st floor.
* : Wood furring to apply ceiling board
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Firestop within party wall.
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Detail of wood frame window glazing wired glass
(10G 2 and 12G 2) (unit : mm).
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Fig. 8. #% 8 x &z & (eE) (HAr: 1Y)
Position of the thermocouples (unit : mm).

* ; Wood furring to apply ceiling board
*% : Wood corner beads at all internal of ceiling
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PEERT 1F

Fig. 9. % 4% £ B & B R (BfAL: 4

Direction of fire spread and its time (unit: min).

Notes A< : EAHAEE (KE 1,100mm, 1,800mm) 442 EHT 3% TOMRME G

®)

The time of a sudden rise on room temperature at 1,100 and 1,800 mm
height from floor level

: REBEHETOAMBAOBEN 260°C itEd 3 TORKM 1)

The time to reach 260°C on the unexposed back of ceiling board
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Fig. 10. E & & B% & B¢ B (WAL 4D
Direction of fire spread and its time (unit : min),
Notes QOQ<:

The time to reach 260°C on the exposed face and the unexposed back of wall
[Je : The time of a sudden temperature rise on the exposed face and the

unexposed back of fire wall above the ceiling

The position of fire wall in attic above the bedroom and trunk room @
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Time showed a sudden temperature rise on the exposed face and

unexposed back of interior doors and windows (unit : min).
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Fig.12. 8 N Kk R B E (1

Room temperature on the 1st floor rooms.
Notes @ : Living room and kitchen

® : Hall

® : Japanese style room

® : Lavatory
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Fig. 13. &2 W Kk %X B BE QB
Room temperature on the 2nd floor rooms.

Notes ¢ Bedroom
: Bedroom
@ : Bedroom
@ : Stairway
@

: Trunk room
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Fig. 4. ROV omMBEEMo B E
Temperature on the exposed face of living room.

Notes a) Gypsum board (1,800 mm height from floor level)
b) Wood furring strip (1,800mm height from floor level)
¢c) Wood furring strip (1,100mm height from floor level)
d) Wood furring strip near wood corner bead
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Fig. 15 B OoX A M o mMAEM 0 & BE
Temperature on the exposed face of living room ceiling.

Notes a) Rock wool acoustic board
b) Joist of 2nd floor
¢) Wood furring to apply ceiling board
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Fig. 16. Lo XA HMoma @R o R E
Temperature on the exposed face of hall ceiling.

Notes a) Rock wool acoustic board
b) Wood furring to apply ceiling board
¢) Joist of 2nd floor
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Fig. 17. BMBREOoXRH Mo MBEAOEE

Temperature on the exposed face of stairway ceiling.
Notes a) Gypsum board and rock wool acoustic board

b) Room temperature of the attic
c) Wood furring to apply ceiling board
d) Roof sheathing board




WEARBGI RS #3225

1200
1000}
:-S:): -
o 800 At X Hﬂ\mb*lia\
E (BELE 1800mm) /' /7
©
S 600}
£
l9_) —
#4001
W
(L 1800mm)>/ﬁ;;;;n
2001 o (@U’fiﬂlﬁ“‘ﬁ)
- < R (R . 1100mm)
A 2t il A NN T N VN T N 0 U O N S S o |
0 5 10 15 20 s

BER Time (min)
Fig. 18. BZ2@oEHomamMl o &K
Temperature on the exposed face of bedroom wall.

Notes a) Autoclaved asbestos-cement calcium silicate board
b) Wood furring strip (1,800 mm height from floor level)
¢) Wood furring strip (1,100 mm height from floor level)
d) Wood furring strip near wood corner bead
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Fig. 19. BZ2@®oX#FHomamM o E E

Temperature on the exposed face of bedroom @ ceiling.
Notes a) Rock wool acoustic board
b) Room temperature of the attic
¢) Roof sheathing board
d) Sub-ceiling plywood
e) Wood furring strip to apply ceiling board
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Fig. 20. BZ® 0 (10W1) o EHORE
Temperature on the exposed face of bedroom @ wall (10 W 1).

Notes a) Rock wool acoustic board
d) Wood furring strip (1,800 mm height from floor level)
¢) Wood furring strip (1,100 mm height from floor level)
d) Wood furring strip near wood corner bead
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Fig. 21. MIZ2® 0¥ (3W2) omRmioRE

Temperature on the exposed of Japanese style room @ wall (3W 2).

Notes

a) Gypsum lath board and plaster coat

d) Wood furring strip (1,800 mm height from floor level)
¢) Wood furring strip (1,100 mm height from floor level)
d) Gypsum lath board
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B & @
Explanation of plates

BZ@oO#MrT (D9
Flush door made of fire retardant treated plywood and intumescent mineral core
(D9).

WE ® o##EF (D12)
Sliding flush door made of fire retardant treated plywood and intumescent mineral
core (D12).

AKEY v - BAFITZRE (12G 2)
Wood frame window glazing wired glass (12G 2).

TIYy v e BALATAE (12G 1)
Aluminum frame window glazing wired grass (12G 1).

RXE®R (FEHEED

Ignition 0 min. (southwest side.)

RK$% 345, 1BEHPOAE, 2HEZEPORE GEHEAD
Blaze form living room and smoke from bedroom after 3 minutes (southwest
side).

RKk 45y, BRELOKKEEL CLEMD

Blaze from stairway, kitchen and bedroom after 4 minutes (northeast side).

o CEME (BEA - TZRERMZE) OKEY » v s BAF T ZE (126 2) IEEREEhoDKLEKR
SWBEZT TRV, —BNE (EREAATFUESS) CREMSBLZE >T 3,

AK#104, 1BEEBCER FERERD

All rooms in the 1st floor were covered with the spreading fire after 10 minutes

(southwest side).
T BEMABREORERKBELE U: —HBZ0® (BE _REDZOKE) REAN~0 TLEHMH
IhTHb,

HK# 11 4y GEEAD

Stairway, Japanese style room, lavatory, and kitchen were covered with the spread-

ing fire after 11 minutes (northeast side).

T _HREZ@»OME @ ~OEEIMAMAKREICLVHIEEhTHE, (BEERAZEEMOR
B

Ak#%155, BEOCERED, $TRXRETVIMFTRARM - BEShTRERLE
W (FEEAD
Bedroom @ were covered with the spreading fire after 15 minutes (southwest side).
R EEE BEEEF-RZE) 0ZRBEEZITORENVN, BED@ OH 7 ABEMSIKENERL L
T3,

UK 20 ik, WMIF ® OREBRZRAUOE (12W2) R GLEAD

12 W 2 wall in the trunk room @ were caught fire after 20 minutes (northeast side).

B ke, BRFT, BANIRBESCIIBAREODOBTHEICL DME @ ~0LHk
REBNL TS,

FK% 264, BE@ ~RBMZBOELOEMLAKKLT 9G] DENEEIN, 2Th5
EBENICRA L, (FEERD
Flame spread to the bedroom ® through 9 G 1 window after 26 minutes (southwest

side).
B:COBEQ@ REBERHAREEZELLFRETH 201, BLUALSDELETE,
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Plate 4
Fig. 46. AUK 34 4%, 2BICES (FEEE)

Test house burn down by the spreading fire after 34 minutes (southwest side).
¥ CHEE O RBAREOLDEENENT, BENKEVHTHS,

Fig. 47. AKX 40 %, SBEEBBO—HLRT 45 SRiIcm GLRil

Just before breakdown after 40 minutes (northeast side).

Full Scale Fire Test on Japanese Wooden House
Saburo Ussuci®

Summary

One of the most important considerations in reducing fire damage to human life is to pre-
vent the fire from spreading. In order to guarantee the above it is important to plan and
design a fire proof construction.

The purpose of this study was to gather information to advance the fire safety level of
Japanese conventional wooden house in the city.

The initial consideration for improvement of existing house was that of building com-
partmentation which divided into sections that can be sealed off from other parts of the house
to contain fire and smoke, and costs at a minimum while meeting the fire safety codes.

The results were summarized as follows:

1) Fire temperature in rooms showed quick heat release similar to the standard time
temperature curve shown in Japanese Industrial Standard (JIS) A 1301 grade 1 and attained
to the maximum temperature about 1,200°C.

2) The time of fire spread from the first floor to the upstairs through the stairway was
short, but two rooms improved with fire protection materials showed good performance against
fire in walls, floors, ceiling, doors, and windows.

3) Wood frame and wired glass sliding windows showed better performance than alu-
minum frame windows in fire.

4) Twelve mm thick gypsum board set between studs showed good preformance against
vertical firespread. The gypsum acted as a firestop by preventing fire spread through the
walls. Also, it proved useful as a simple fire wall in the attic acting against horizontal fire

spread, fire penetration, and heat transfer.

Received July 8, 1982
(1} Wood Utilization Division
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