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Development of estimation method for fire
resistance of wood-stud wall

— Estimation method for residual shape and strength
of wood-column following wood pyrolysis —

Shigeichi YOSHIDA, Masayuki KAWARASAKI, Akira KAWAHARA, Ryouichi HIRADATE

It can be possible to reduce the development time and cost of new wood-stud walls if we understand
the fire resistance of these walls beforehand. We tried to develop a method for estimation of the fire
resistance of a wood-stud wall. We made a simulation program based on heat transfer engineering and
analyzed the results obtained by the heat release calorimeter method using Todo-fir. Experiment data
and the results of the simulation for the residual section shape of a wood-column was similar. Some

temperature changes were different, but the tendencies were similar.

Key words:
AIEEFHAMEE, T PERE,

wood-stud wall, fire resistance, wood-column, wood pyrolysis, pyrolysis simulation
WAL SRS, BAOfR, B lal—a v

ANEAREIESMEE O BGTN KPERE DL L TR P RE CTH AT, BIFEMIM O &EHEC = 2 b OHIIZ 7
MHLEEZBNDZ LG, KNIEEFAIEEZ M GUHEE FIEORR 2 AR T, B2
(ZIHPE b F= Y M ORPERBEABRMROMITEFELZ EEL, Y Ialb—ar7ul T heER

L7z, Z=OfER, FEIRFRBRIKRIC L 2585 R
*7z,

1. [FL®»IC

AR CIX KK DI R ZBh 13 5 7=, #i
FHE i 7e & TR K U RO HERS K LIS e E 3 E S B
A, BEMITHIRE T BT\, HERL K HRIX
A WEIFICE A S, RS ZoFIcEE
D ENEV, HERG AR CIE, BEMITEDOR
P o TIRi K S O VE SR EE T D B
WY, WEMKEEYOLE, SRR KAk DA
FOMREEFFOMEN D D,

DT, B\ YEMm ARG LA O MERE 2 B4
BERE S 2 PHE 3 2 B 6 OB M KRS DL E DO YERE & F7
DEEFABEDHAR A LT T 556 70 LA VEERE OBh
it KA RE 2 ORI 2 MEN H D 5E5121E, FeEtERE
FEAMEEBIIC 31T DB HIEBEICHE U TRRE1T H 4

[J. Hokkaido For. Prod. Res. Inst. No.539, 2010)

-
[

L,

AR A O Wi KA DU A & 72 o 7,

i ERORICONWTIID LER LD LT 0T 7 A LIRS,

Wb D, Lonl, ZOREREE-T 5720000k
FEFATHEEITTEA LR, LEENICRE-
TIFEETH D, Db, Z0 X5 etk EiE
T b BB S OB Il B2, E
PIZ 3B TIHEARERBR G 0L T B B e FT~ D
IRFERER S CHERE 2R L SO 2 ED D = &
N < 725 MEREHEIRE & 3ATEERR Tl 5 BA%E TIE,
RBREORERESCHED I A TR RERAM L,
%, b LEANIHLETH HAREOMHRENHEE TE
X, REREELOHKIC X Z o/ABIERE S, S
SIZZENBEEDO RV O THIVUTAIITKIEICE
BEhdEBExbN5,

ZO XD Y=, ENTIERC EO—E % %t
GLTH2b0EBLINREERGLETDHHOIEER



ARIEBMARSMEE & b G2 & U 7o i PEREHE E 15 D B 58

W, BHATIEARELHEESATWER Y, ZhE
ERT 272X 2 DM ITINE T 2F0OHK N H
ZIAEDEFERTE & ANERIE I B X B B b D B
HEOENWREZONDZ L, BA LIRS
BRI EICEN R H D Z LD, HERNTOMH
LW EEDbR D,

DX REERGE LT — VISENICAFE
L2RWRE 2 BHIE, AR OB RIZ L 5 Wik IR
EIREDRIGELEZHEET D2 Z LN LoD L8
Bahs, EEOIX, SEEREEOBRFEIFIZHL TR
it KAMEREIC —E D BB N 7= TH, MEREMEREDORER
B AR OED L)Yy — a8 L, R
FEROIEHTEIZ LY, A OBS R K 2 Wi Ik
DI EEHEET D HIEERF - BE LI, Th
AT, AeiiE T A < K LT B R E ke SR I T
BYNBEZ £ T L L LT, ERAERA OIREE /34T & Wik
TEROEACN SRR OFELZHEET LV I 2 b —
varrarsg AEER L,

2. YIal—Y3arvAEOKks

21 Y2al—YarvETILOKRE
211 22— a3V ETILOEE

BT IVDREIZHT- > TlE, ek Lz Xk o ICHER;
KM ER T EE e EIRWEPHICEF S D 2 &
DB, SRR 14 ~ 16 F 2 AbigE ST AR R A A e AT
& U 7o L RIBFIE TS Sl Tk K D 2m it
PR K REESMEDOBIRE ) Y OFER L BB L, %5
VAR 3 L e B T B AN BE O R 1 MBI R & L
7o ZOIFEBFIETIX, £ TRAFIEFTINEN T &
L TV D ARESNEER S A A L, Tl e 3 &%
WZ EEALNC L, 2o, EXRBRICHLA
HEELH M A EE 2 L L TR Y, RBRT — 4 %D
ERENRHV VIl —va R TES L
AN T T 2| T B
212. ¥2alb—Ya vABDKE

FREVERE R B 0 37 7 1L T I 1T 2 YENR KR
BRC ORI, TRRBRIR D IENEAE OIRE E5-J,
Tl 57 [/ O UUHE & - JREE | d6 KO TIRINEMA~ Dk
Lo kRDOWEH ] 72l Thsb, £, MARERT
IEINEVFE OIRESAAIX EDLEFTTHIZIER L TH D
ZENHHRTH DL, INHOZEND, YIal—

Ta AE3WITTIEAR L, FRERIR O /KW O T
3R« 2L L OB RS X A EAERET (LR, AR
LT %) oW & REOELBRHEE TEIE X
WZ LI D, Thbb, Zivh OHEERE &K
HARRET DWE —RET— A > hOFHGEY #H
WC, FEDEEER O MDA E ST o A i DHEE 73 AT
[ERR A

UbEDzZ b, vIalb—a 3tz girk
ST T O R Sy A D 2L, AEDOEGRIZ X DR D
24k, BRI HITHE D E D) DD L
DEEZHETET S 2L & Lz, Ak, HHICEbS
M TR Cidre < THl5 [ O ULHE & - 5 |
ThDHN, FEHOFBENRHEE FTEEZR DI T o
IR - ) bREHFTREE B X, ZZTiEvIa
L— 3 VBAIR O AL D T DR OB EOHEE &
L7co 72, TIRMBVAI~DfkfE L 7z k&K D H
[ZDOWTIE, SBELAERRT 2 A ER— R AT 4
¥ T OB LD BIEIZEET 2 F A 72Tz,
CTCIEZOmMERBE LD L L TIEIEVI~
DE L 7ok kDM ] ORI TRV & &L
7o BRBIREZCOHETIZHOWTIE, B R
KOMEIC N E S — b s Z L b 7,
Z 2T T o R (1) ITE=SEE T,

-
—

0T/ dt=a (07°T/ 9 x+ 09 °T/3dy) +Qa
a=1/(p - c) (1)
T : R, t: REf, c :LbEN, 2 B
8K, Qa: I DI

e

o B,

2.1.3 BREM L WTE K DT

KR OIERERIE, 2.1 1 IZRE LA R A2 S
Zio, ERM»LEER—F (EX 12.5mm), b
R~ EMAHM (O105mm) X OWEA & LT
77 Ay —/ (GWI16K, J& S 100mm), 5 JE
(18mm), ¥RV AT 17 (ES 12mm) &L
72 (BB, 72720, Z Z CIIMEEGTH O ~FER
3mm THHEILTWHETH D Z &, 2.2 12tkib
5B WVEE CIE A A RER 28 0.1 B CE B FHE L 72
W2 EnD, BEE3IMmOLFEA vy 2k L,
IO, ABR— FOREZIE 12mm Gmm X4 &
V) & LTz, Wit OJE X 1% 99mm 7> 102mm & %

-
>

MREERR IR 5 539 75



Development of estimation method for fire resistance of wood-stud wall
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Fig. 1. Cross section of wood-stud wall.
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Fig. 2. Cross section of the simulation model.
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Fig. 22. Comparison of simulation temperature with
Scale test temperature (heated face of wood column).
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Fig. 23. Comparison of simulation temperature with
Scale test temperature (side face of wood column).
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Fig. 24. Comparison of simulation temperature with
Scale test temperature (unheated face of wood column).
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Fig. 25. Cross section of wood column equivalent to
the initial Young's modulus (at 20min).
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Fig. 26. Cross section of wood column equivalent to
the initial Young's modulus (at 30min).
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Fig. 27. Cross section of wood column equivalent to
the initial Young's modulus (at 45min).
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