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Evaluation of the Fire-Resistance Ability of the Cold District Specification
External Wall Structure in Wooden Framework Construction

Ryouichi HIRADATE Sigeichi YOSHIDA Masayuki KAWARASAKI
Shin'ichi KIKUCHI Yuji IRIE OsamuITOGE  Shin'ichi MINAMI

We evaluated the fire-resistance of 3 types of the cold-district-specification external walls in wooden
framework construction, which are widely used in Hokkaido. Following suggestions were obtained on
the struture of each types of the external wall, which satisfied the quasi-fire resistance standard.

1) For filling insulating construction:
Fiber-reinforced cement siding 12mm or more as facing material, glass-fiber insulation
16kg/m* 100mm or more as filling insulation layer, fire-resistant gypsum board 15mm or more
as interior material.

2) For composite insulating construction:
Fiber-reinforced cement siding 12mm or more as facing material, glass-fiber insulation
16kg/m? 100mm or more as filling insulation layer, polystyrene foam 25mm as composite
insulation layer, fire-resistant gypsum board 15mm or more as interior material,

or fiber-reinforced cement siding 12mm or more as facing material, glass-fiber insulation

16kg/m* 100mm or more as filling insulation layer, board type glass-fiber insulation 32kg/m?3
25mm as composite insulation layer, gypsum board-regular type 15mm or more as interior
material.

3) For external insulating construction:
Fiber-reinforced cement siding 12mm or more as facing material, board type glass fiber
insulation 32kg/m?® 50mm or more as external insulation layer, plywood for structural use
12mm as vapor varrier layer, fire-resistant gypsum board 15mm or more as interior material.

Key words: quasi-fireproof construction, fire resistance ability, filling insulating construction,
composite insulating construction, external insulating construction
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Table 1. Materials for fireproof test.
A Mk Rl Biks
Part Material Symbol Standard
£1Z 9 A= R 12.5mm
Gypsum board- regular type GB-R 12.5mm
SEFS T HR—FK
WNZERS A2 9AR—F 15mm TIS A 6901
Interior material Gypsum board- regular type GB-R 15mm
A Z 9 AR — K 15mm
Fire-resistant gypsum board GB-F 15mm
BT T ATF v 7 R T 4V A PE.—
- fILﬁi 7 /7{}@3& »r : k 11S A 6930
R Plastic films vapor barrier for residential use P.E.sheet
Vapor barrier layer &M A8 12mm
Plywood for structural use PW 12mm
75 A — Ui EEE 2,281 (7 16kg/m® A124) 100mm
Grass-fiber insulation GW lékg/m3 100mm JIS A 9521
75 A — AR % 32kg/m’ 25mm
Gz Board type glass-fiber insulation GW-B 32kg/m’ 25mm 11S A 9504
Insulation 75 A — MARIRAR # E32kg/m’® 50mm
Board type glass-fiber insulation GW-B 32kg/mx 50mm
HERY AF L7 4 —Ah 3FE B 25
FRHEAR Y * i mm 1IS A 9511
Polystyrene foam XPS 25mm
BHRBEAK S —
o A= b NS A 6111
Air/weather barrier layer House wrapping sheet
AR SHEMTIUES 45%18mm
Wood furring strip Softwood
e SHEBIULS 45%105mm
Stud Softwood
N , il v o 7 1R %
E xS 105%105%2,760mm b MOE
Post C
o8 Yezo spruce 9.3~11.2kN/mm?
SRR L¥RI AT 47 12mm

Facing material

Fiber reinforced cement siding

2.1.3. SMEWENTIE
SMIEMTENG & L CGW-B32kg/m?
50mm, XU EH SR
(PW) 12mm, NZEH X GB-F
15mm & L7z,
22 MEAE

ARER RO IBICIE, JbJ7
A W8 BT BT A o R i K L
¥ O(BR) W= E A F
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H3,000mm) #% v 7z, nEvx
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Table 2. Construction of specimens and heating side.
R KT 5 i B0 T3k 72 AL g 5 1)
Abbreviation Insulatlo_n Specifications Heétmg
construction side
= o (1
F1-1 FE T Al B Tﬂ?j?
Filling insulating GW 16kg/m* 100mm + GB-R 12.5mm
F1-0 construction F A
Outside
E A
Cl-1 .
Inside
GW 16kg/m? 100mm + XPS 25mm + GB-R 12.5mm
C1-0 =]
Outside
-~ EA
€21 5 0 7 A Inside
Composite insulating  GW 16kg/m? 100mm + GW-B 32kg/m* 25mm + GB-R 12.5mm
-0 construction =4l
Outside
C3-1 GW 16kg/m?* 100mm + XPS 25mm + GB-R 15mm .
EHNAMAI
Inside
C4-1 GW 16kg/m? 100mm + XPS 25mm + GB-F 1 Smm
El-1 Sh iz I 2 ?n?iﬁ”
External insulating GW-B 32kg/m® 50mm +PW 12mm +GB-F 15mm
El1-O construction AU
Outside

his ) BELZ AR XS T 2 faf B A& E
Ty X THAM LR D, FN
L 2 1SO 8341077 S iz fm e

J#l) GW, GB-R, XPS, GW-B, GB-F, PW: & | K&

1E) AaBRIRSEE  BERY A7 27 12mm,

Legend) GW, GB-R, XPS, GW-B, GB-F, PW: Refer to Table 1.
Note) Common features of each specimen: Fiber reinforced cement siding 12mm, Air layer 18mm, House

wrapping sheet, P. E. sheet
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ZERVAT 47 12mm
Fiber reinforced cement siding

E5UE 18mm
Air layer

BikiEim > — b
House wrapping sheet

7' F A7—/L 16kg/m3 100mm
Glass-fiber insulation
P.E.>— |} 02mm

P_E. sheet

A ZHAR—F 12.5mm
Gypsum board-regular type
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BHRYAT 27 12mm
Fiber reinforced cement siding
jE%UJE 18mm

Air layer

[FES TR
House wrapping sheet

7T A7 — /LR 32kg/m® 25mm

4_Board type glass-fiber insulation

77 A7—/L 16kg/m* 100mm
Glass-fiber insulation
P.E.—F 0.2mm

P. E. sheet
AZHAR—F 12.5mm

jﬁ < A/[ifﬁ‘?ﬂj:{i Gypsum board-regular type
Filling insulating " .
construction A5 I EA Tk

(77 A=)
Composite insulating
construction
(Glass-fiber insulation)

BERZIAT 47 12mm
Fiber reinforced cement siding

AR Tmm RIS AT 427 12mm

‘g;;k%sri;/_ F Fiber reinforced cement siding
o House wrapping sheet W5 18mm

RUAF L7 — L5 3B 25mm Air layer

BiKiE > — b

Polystyrene foam K
House wrapping sheet

77 A7 —/L 16kg/m’ 100mm
Glass-fiber insulation

P.E.>— I 0.2mm

P.E. sheet

Board type glass-fiber insulation
RS A 12mm

=~ 5 F—F 7 Plywood
%Emﬁ:; i 5 '_;_Ei';’sm FF L T5mm PE.>— 02mm
=2 mm P. E. sheet

Gypsum board-regular type 12.5mm or 15mm,

- ! HZ9AR—TF 12.5mm
Fire-resistant gypsum board 15mm

Gypsum board-regular type

ATk SRR ik
(R AF LT H—2D) External insulating
Composite insulating construction

construction
(Polystyrene form)

1R HERAEEM

Fig. 1. Details of specimens.
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Fig. 2. Diagram of specimens (filling insulating
construction).
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Fig. 3. Temperature measuring points.

JLBD X BRI IR R EALE, O« BEPNIEEEJEAL &
Legend) X: measuring points on the unexposed side of specimen,

Unit : mm

O: measuring points on the unexposed side in each layer in the external wall.
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Table 3. Results of fireproof test.
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Tl Z N EM KR & LT,

EAMAINEL (F1-0) Ti¥, HEEiEE ERMEER
T ECTRIEMELLT CTh o 72h3, )7 i) IHE i FE
5353C 11.14mm/ 5y & 72 0 FVEE A B 2 72720, %
DORTOWPE AL 52.5 47 Z it KEER & Uiz,

3.2 fHInEREATE

FENMIIIEAC O AR C1-1 TIX 35.5 %), C2-
[ Clx41 4y, C3-1Tix4l1.5%, C4ITIL46 3 Tho
7o C3-IIFFEMREE - FE D s fE2S BLEfl 2 88 2
THET U722y, At 5 s & oo ok 7 #9 KU &
D ENENEM KR & L,

EIMANELCIE, C1-0 F XU C2-0 Difif KRR
ZNEN4T 4y, 66 3 ThHoT-,

HAREERE
Non-damage ability

Heat insulation property

Flame insulation property

TR LA E ()

HhOT A R T U Temperature rise on to
WERIARD S WETIE MEEE AR () (mm) (mm/min) unexposed side for specimen
- Insulation Heating Fireproof time Axial direction ~ Axial direction speed R55) R KRR DOH S
Abbreviation K . . . . .
construction side (min) contraction contraction Ave. Max. Penetration of the flame
BBy S NN EL
FI-I RTAKR SRR 38.5 8.25 7.10 92 123 -
Filling Inside
insulating EAMAINEL %
F1-0 construction Outside 52.5 525 4.72 61 82
Cl-I 35.5 4.87 4.46 82 143 -
C2-1 SIS 41 7.58 7.64 67 93 -
AT A Inside %
C3-1 Composite 415 2.64 0.54 101 168 -
sulati
c4l s ating 46 6.16 6.88 48 66 -
construction
C1-0 M 47 5.62 5.96 55 76 -
€2-0 Outside 66 478 2.10 59 81 -
istE) 1| 220,
El-1 ShaRIBTAL %Wﬂimﬂ 49 8.46 7.00 29 35 -
External Inside
insulating  EAMlNEL
E1-O construction Outside 83 7.57 3.30 65 97 -

JLBI) ki KRR 03080 % OME THEZBZ T\ Z L amRd, - BEshd

1) REBRAFL 51352 RS 0

Legend) * :Exceeded standard at measurement after 30 s of fireproof time, -: not observed

Note) Abbreviation should see Table 2.
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Fig. 4. Results of a fireproof test of filling insulating
construction.
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4Rk EMRHERZHFOENMMORNBORESN (HEEZED)
Table 4. Wall composition of cold district external wall which satisfies the standard
of quasi-fireproof construction (including estimated composition).

Insulation construction

Specifications

Filling insulating construction

GW 16kg/m® 100mm + GB-F 15mm (

Estimation)

GW 16kg/m® 100mm + XPS 25mm +GB-F 15mm

Composite insulating construction

GW 16kg/m® 100mm + GW-B 32kg/m’® 25mm + GB-R 15mm (

Estimation)

External insulating construction

GW-B 32kg/m’ 50mm + PW 12mm + GB-F 15mm

A GW, GB-F, XPS, GW-B, GB-R, PW : #1%XZMH
) SRBRAILE  BERY AT 07 12mm, @&5E 18mm, HEPiAKS— b, P.E.¥—

Legend) GW, GB-F, XPS, GW-B, GB-R, PW: Refer to Table

1.

Note) Common features of each specimen: Fiber reinforced cement siding 12mm, Air layer 18mm, House wrapping sheet, P. E. sheet
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REZ FFoAMEER B2 F R, E OBV TIEIC B W
T MR 25 & b b,
4.3.2 NEEM DN

FeDELIZL Y, GB-R12.5mm % GB-R 15mm (28
2BHZLIZE-T64y, GB-F 15Smm 2z 52 ¢ T
10.5 73 DI KFFRIER S RiAE N D, LI2i-> T, i
TABE TIEOENAME (F1-1) ©%4A, GB-R
12.5mm OPNEEH %2 GB-R 15mm (28 x5 Z & Ttk
I 38.5 975 44.5 /312, GB-F 15mm T1E49 5>
Wb LHEESN D, £72, GW-B 25mm £ K2
T¥E (C2-D) D%f, WNEEM % GB-R 15Smm i35 2
& CMKEFMIIL 41 006 47 Db L HEE S LD,

—J7, XPS 25mm fNKEATIE (C4-D 36 JUSME
WrE\T7% (E1-D) O%a, PREMIZIE GB-F 15mm

PRBETH D Z EPRBRIERINPOH LN E 2> TN D,

-~
=

5. F&EBH
UiboZ Lk, HEMEKPERE 2RO BERS K (HEE
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