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Abstract

keywords : facade ~ insulation material -~ fire test
1. The research background
In the maintenance and repair of the exterior walls of old buildings,
whether it is just the exterior renovation or the use of energy-saving
materials to improve the building’ s energy consumption, in addition
to the durability, aesthetics, cost and energy saving of its materials,
1t must also consider fire safety In the international community, there
have been many cases of fires in external wall insulation systems, such
as the Grenfell Tower fire in 2017.
2. Research procedure
Through collecting relevant building fire insulation performance
requirements of facade insulation materials, relevant fire test
standards and their judgment basis, and in accordance with CNS test
standards, gradually plan and build test equipment to discuss the
requirements of the fire protection of facade insulation materials.
3. Conclusion
(1) At present, there are some cases in China that use external wall
insulation materials similar to the fires that have occurred
internationally. They have doubts about their fire resistance
performance and are worthy of research and verification.
(2) Building exterior wall attachment systems are quite diverse and
cover a wide range of applications, such as external insulation
finishing systems (EIFS or ETICS), metal composite panel

systems, advertising signs, LED screen facades and green walls,

Xl
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etc. In these applications, if the facade materials and systems
do not have fire resistance, it will cause the flame to grow
and spread, causing fatal harm.

(3) For materials used in building exterior walls, if only
small-scale tests are used, there are obvious doubts. According
to the actual test results of the medium-scale, it is necessary

to confirm the large-scale tests before use.
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...Other cladding fires around
the world

MECHANISMS OF FIRE
SPREAD
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performance of
external thermal
insulation for walls of
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3rd edition (2013)
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% 2-1 *hiB L R 33 [13](F & > 2007-2012)

Property use Fires i.';l::l::: :_:;::_i; ': Pr&ﬂ:sﬁlﬁ;::re ta::r::::c:: re
fires

Public assembly 706 0 & 530.8 15%)
Educational 127 0 0 518 {2%)
Imstitutional, 94 0 0 S4.6 (1%)
Residential 2,889 18 133 £197.2 (2%)
Mercantile 891 0 5 5311 {6%)
Dffice building 210 0 3 57.6 (6%)
Laboratory & Data centre 5 0 0 51.5 (2%)
Manufacturing or processing 120 1] 1 %6.3 {2%)
Selected storage occupancies, 303 1] 0 5131 (10%)
Total 5,346 18 148 $295.0 {3%)

Exterior wall fires - all building types
considered

11to 100
stories
1%

6-10 stories
1%

1-2 stories
79%

B 2-10 *HAh-v K3maE A A Es[13](F B > 2007-2012)

VIT %352 (2004-2011)4- % fF (2004-2012) % & A= & b 45 L %

Pl AT EBEAD L BB S
41 88-020¢ thds X BE LN 2T i
SR LN S % 0-306 chde ok BE R 3R B
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c RS R AzZAN LY > 3%l g R ouE DAl g el

B 2003-2007 &gt N B AR X R de 2-2 29 o B 4
SRR R /TR DBET R R et 8 e 0,59
B A m BApen VLA R L e 1,390 B %R hgs el L by
Mt H B G R OR T 2T G Ad AL 34 K enZ A a7
G EaE S S
F 2-2 Ae L gheneh gl b 43 [13]CGE A 0 2003-2007)

Year

Area of fire origin
2003/04 2004/05 2005/06 2006/07

Wall assembly, concealed

34 31 32 32
wall space
Exterior wall surface 82 77 95 69
Total building fires (all areas 6,388 6,165 6,566 6,257

of fire origin)

B F B 2005-2010 45 %4 ¢ B g L K s de A 2-3 T o B
FHTRBREEE/ERDBBETF R 4ol LE RN LA 1T 0
AR Bl R i 5.0% o

% 2-3Ae U Bhenvh gl X & 3 [13](e 7 §F > 2005-2010)

Year
Area of fire origin

2009/10 2008/09 2007/08 2006/07 2005/06

Wall assembly, concealed

72 111 121 99 98
wall space
Exterior wall surface 224 321 355 307 290
Total building fires (all areas 4,738 6,361 6,235 6,269 6,111

of fire origin)
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BRE T HEEIFS. L X g2 2008# 17 25p » d B8 ¢hagss 1’k
Filde o BIFS o 4 fr i chR ¥ 2 G {o R it A in ¥ 2 AF iR 3
e e ir FIEP R v T o AR EIFS & A2l o XA Fe s
PIRUBR R > vy Blpe TOE §HRIER BB BT =82 BLHMFF
NIEREIERP N 0 RSB E S o BOREED T FLFI N NN LA K T g

TR S R
()Y BB LE RFLEs T 72 D (77 B g fast
2% & 0 EPS) -

(ZD)EPS /& B & fa ey ~ @iFilde™ 2 da X463 (7
4 R & Btk & EPS) chEh i o

(a) (b)
® 2-12 (a) MGM MONTECARLO HOTEL* % % (b)# 3 R & fia #+% % & «HEPS

[16]

= ~ ALTAYERTOWER » 7 ¥ » [P 0B & < 2 B » 2012[17 ~ 18]

Al Tayer Tower £.- #hiz A »#%3 4082 2% » 34 B Az
Ko 6 Bad ik c 2 APt mMBEF I IR G S e gk
EBAF & ACM-2012 % 4% 28 p > - B S BAE 2 L BB
SR AR AR AR S B B S R KR
SRRELBHEHERA L PEL CEE TSRS DT - I 0

WH PR v BERB A AR TS 45 fe D £
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5% %éﬁv[ﬁ%‘?ﬁaﬁ

(a) (b)

(a) (b)

® 2-14 (a) AL TAYER TOWER* % ¢ ¢+ g2 (b) ek S ACMeH 4 4E [17 ~ 18]

» ~ KNOWSLEY HEIGHTS » §l[#778 » ¥ & » 1991[19]

Knowsley Heights # - = 2 WAl F F 11 & 2 F - ZZE A &
Pk R R R OKAE I 11 RSHTEIEH T 90 mm

l‘

4o

LS S

GFH o A e AR B A G kBRI o b f R

FREP URB - A B HE LR 4L BSAT6 % 64 T 284 [20-21]0
(

w3 AT R SAE
19



B ONS FIRRIE + ¢ RSBEE A2 6 R HD L1

hEAP R A A D 90 mm e F o 2 X EREH

- A et B o d ¢ o ¥R BRE 0= b K F 27
EXN

# 2-15 KNOWSLEY HEIGHTS-t % 3 ¢+ #&.[19]

I ~RBEoMER B RT LT 2018[22]

2018 # 8 ko Lenipl S &S F1L1 A A~ B EF RGP Azl -
BEVET R R o ERVFAE R o V- WA KA A
e A F UEfoR B R FA T BRFECES kd LT g AT
B R R sIAe s 00 [R5 5 Grenfell Tower + Vi H &7 00 - 47 # 4 4y
N R EFEEAFEN T E AP BERY VEH o B %
KRR 2 £ Vb & fos L AT ) BARER SiER A
A AR > e A £ 4F > 4o 2-16 - % B 4F (polyfoam) %
A b g s X Flie R > BB kT TR BRI AR AR B g
fofl e sk s - WP EABLERA > TEPE REAHP > ¢ 12F
RIFAG B EARE kd THFRpLEz pr I EAFF1 iR
- LRG0 B TR AT R R enth g o
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ER YN

(a) (b)
B 2-16 (QEE > &k L i3tz (b) &R %4 ot ers 5[22]

+ ~ GRENFELL TOWER - f@%% > & B > 2017[23 ~ 24 ~ 25]

2017 & 6 * 14 p = W b3t 4 22+ # (Grenfell Tower) # 24 *
LO(B2-17 2 B 2-18)° 3% #a&>r 1974 & > 58+ 24 K ~67.3m & ~ 127
22T B B2 2Ry oAV RFG 4 AP 2 ki Vi P B
FEETERTANL R AP T AE L e R R
S g IR IR LA e m R e

2016 = b =AW F 1000 FEREFIBEALL T L0 K
oo > RAGEFAHFLEHAMTL e BHFE > sREH B Z P
o - KEREC B RRe A (B 2-19) ftaed o L&y
w ARG AR £ A (PE) 2 B ki :l%LMrsrs;,éw(%zﬂ § P A
/PIR) &% 1 i ezt Xl > R ol SR eid 8

Boenzbaf U S LR R VBT B RV R A £ R
f ¢ e PE R AT 0 A HESTRE B IR PIREES BB L Esl g
RN wg’z“% ol e @/@] (Cladding) # p *me] (PIR) 2 FF3t3

)
=

l\‘i‘-

L

e

i RE R G- BE R FuEdE A2 5108 @ ¢ B A (Cladding)

P:}'%}\T’]%/ﬁrﬁ'l\’}'?ﬂ/;ﬁgiﬂ%%}?ﬁrﬁ '/1 mj\‘)g’l%/r‘i;‘%[ﬂ
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Ber ONS RIGIRIE S ¢ RSB A b o IRRHP LIx
oo
PBEWL AT ARRAEMETIR RS GEe F s FR T A%
B P FREARTEUER > 2 Fhedokd TR LT ELGEF S b
SRR SRS R S ERE LA S R AR RS
WSMMJ4%#*@%oé§§%ﬁﬁi%§ﬂ%ﬁ&r

5‘ ”F:‘«_:.__ 2 N (TMO) > lrm«?(/ﬂ 7 Ff\ ’FKI _/.;,}; ﬁ%%q’;{t/
i o X AEAE R M PR 22011 & ERTH A D
BB B YR S 60 A Acnlr L G

IR B AN I

W2-17T WA LY g

—~
R
=

bod
%'i

Ri%
5k
N
|+~

N—

B 2-18 g L By

(FA kR T £ BAd)
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W) 2-19 3 38 A S35 W(24]

S CFER AWK G

PoRPN A REAS N AR L > ¢ Sk MR
FHMEE fa s plietd 22447 P RETEER - &0 -
RS L AT E R T RR SRR 2§ 8
moR TR ?H?mmiﬁﬁﬁﬂﬁﬁﬁﬁﬁ’ﬂW%ﬁﬂéﬁﬁﬁzﬁ@ﬂ,
MREpARE TR R (P B R Y 2 SR Bl o SR e AR
KB b R0 2R AR AL LA FEERY

$)o LA GBI S PR A TR IR FHTP NS oW 2-20 -

b AR 5 Dom 4E A TR CRe e RIERH)E RS Y R F G
OB RC M 226 R T EL PR HER > ZELFFEH R
MRS AR o TR R Tde R NS P AL TR AT RIERAH
oo TS ¥ R e (polyethylene » 4 PE) Ip#itt » H{ip iz & o
FHERPFREMBE S BT R GHPET RS B RA KRR A
wﬁﬂ&%k’@%$ﬁﬁ%ﬁ@ﬁ%%%gw%:&,@ﬂﬁ%ﬂ%%ﬁﬁﬁ

PREAEA LG b b BRAE R RAHDRET 0 B RAKEEAH R
HPERC R FEIV L - LRGSR AR LA R
FHERIVPR LR BEFHELE 2
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https://yo.xuite.net/info/element.php?id=HSpZ!1q0!zOTxY4aRSC250

B ONSBGIRE L ¢ RskAme A2 f RRHY Vit

W2-20 % hh%p e 03 - £4F 0 B AP SR 4+ F[26]

< E G AL B

= x
oo
W

\n—'
=5

(=) BB L F A B ol G T AR oM A 4 i &
L -

(=) PR eFE gdaBR g X gREMB L LFL i F o

< \A\

<

(Z) PML L FE R T EF Ll CBASEFR o
() HizeEpm bt § - e X g THRT S LG o
() ¢ “gr) sefpendd 3§ Wy T 2 g el ig g at { g o

() Ve kA 2 RE AR m e B I o A4 L Lamgk

# o

72

S8 BERAIRABPVERZERE R

BREFPRBIEE R LT PR Fo 1 VR G B R R 17

G R G SRR AT TR VRGES R {es B AR B Y R

I

e

FEA2 B2 3OO REHT P VIS R SRR vt

A %I?] FOTA) o IR T R AIA IRE S E AT R] 0 @ 50 % o 2k 2R
R Y LR o Bk A L R PR e
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E2

fe =+

BoR ORPET AR

CPECEER E R I E RRES Rk s e e PR Sk L R R o
ARG et R ) S TR R S % R T R B R K e

BTt o

SR FALIB]R AT S i e i ok U R R B F R P

T FWEREREBEIBEY AT 3G

2
-]

Lo oh g e 2 fopt s anp L & Rk

2. has i ek anpr L pEfE (fire stop) & &
&@ﬁ%mﬁﬁ’ﬁ%%%im@rﬁwwéﬂmﬁwﬁWﬁé°

4 WK 2o B B T R BE

Bk EENE R - TP PALF UL ol LR E R R PR %

CERBYBAE &

G RFEARE (IBC) [27]H % # 4k » sk ik gt & o NFPA

5000 [28]&_IBC e a2 AR 40 o ¥ 8 RAZ®E 12.192 = < (40 fO) e A 4 >
IBC & &3 & NFPA 285 [29]e¢ = R P[RR o [BC #H 4 FE Hlfr bk S &

FE I T

L.

(R M 2 SEASTM E8A[30 i (7 1 % B id S aash - 2 3 F % % el fa
Yedp ¥ (FSIE) fo'r & (SDI) #4444 #A~B~C 3 BE & - AG 0<
FSI<25 ® SDI<450; B 5 26 <FSI<T75 ® SDI<450; Cs 5 T6<FSI<200
® SDI <450 - i i 4% NFPA 259[ 31 J2& 3 4 4L gt b ae eni% 2 p)3& = 2 P
2 # R Azi® 22.7 MI/W o Bt 5 AHR - i dic
o PG TR R R RERR 0 R ER LA R
VR o

g U & S 0 (1) &35 ASTME 119 [32]2 A B Hfott ki ah L3
BeFrLH thghehmt VR Ky T ME E AR R Fo5 (2) =95 NFPA 285 T 2
Tk e 2R E bl R RBRE Ll e
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Je* CNS R 73R8 < R RS HRFEEA M2 0 REHD V2

Ao Bt SR ViR (3) R FEMOF TR Rl R

W E LR R “F % 5 ASTM EB4 4 ek + & Feb o2 7

LiEFEHFE P R RE% o 2% Begsk > 25 ASNI FM 4880 [33]% UL
1040 [34]% 25 -

UL 1040 Standard for Fire Test of Insulated Wall Construction & #i
BEAP IV CHE AL G PR ALY A R
PR eni 4 o FHd e FE AnRE S > 4 5L 6.10mx W
6.10mx % 9.14m ~ 44 - YRS 1.22mx & 1.22mx % 1.07 A3
A B e FIER SRR RRA G U EFFT FAE 2 B
TR A D A9 M ESK (SRR 0 B R R B R AR R o BTN

WEOREEAEH X A R

R LN &R

EFERHAEE L E R Class 0 F. & RE A IE a2 29 Fo] R g ap L

TRiE > HAE- LR RIE AL FEHE TR Y B & Class 0 && f£ 0

)

Frw

L.

~~»
]

A ok g oClass0 %% & B pFid & BS476-6 2 BS476-7Class1 &
g L (Class 0 & :

BS 476-6 5 @3 4p 4ci# % (Fire tests on building materials and
structures. Method of test for fire propagation for products) : # %2
Sl kA or o AN E 3 BRFE 0 (0-3) A48 (4-10) A4
(11-20) ~ 48 L5 B4 e 1 (P 11~i2013) F e Vg dgdadc [ (7
[=114i2413) =& » | BEAXF ik » H ik o

BS 476-7 &4 @ & @E % (Fire tests on building materials and
structures. Method of test to determine the classification of the
surface spread of flame of products) : FF&Fik &% & iz &R T » 32

B 1.0 ~4% 10 A& Ve EEL R > % 4 5 2 (Class 1 ~Class 2~
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BoR ORPET AR

E LR

v A OLEF

Class 3 % Class 4°4 ®% % > (Class 4 &

45/\ L% +2L o

# 2-4 BS 476-T7 w2 ¥ 5[21 ]

(R I SO

E SN 1.5 min V&% 2 £ & 10 min * %5 & 2 & B

LR ERY | ERPERH | ERH | HE P E R
5 (mm) (mm) (mm) (mm)
BS476-7 Class 1 165 165+25 165 165425
BS476-7 Class 2 215 215425 455 455+45
BS476-7 Class 3 265 265425 710 710475
BS476-7 Class 4 428 class 3 & &

BERZEAP LZ > *F‘upw (Approved Document B) [35]+ %tz & *h 4 (%08 +

FREZGR DD o SRS BT A R R
foo T EROP R RES B TP A BGIIT R o F Al R AUE |
m o - PERPAEIEE G A3 BT RT3 R EahiR o ¥ b
RR B NEE > ik BRE 135 &4

BB ko ks P OUiE e ABS 8414 [36]h+

Moac ¥ o GRS RIAERY VZAS B R -
BS 8414 % - #E p M W2 AL T 0 JHARBEE LR PRIk

TR A R AL ETE R VGl f s R ks e
L g e 4 s L e E AT FoRiEE IR EDRR U AL B B A
32+ 5 1500 mm x 1000 mm> & & 5 1000 mm> 3#FH%PEFERF 5 30 ~ 40 & ik
ok B s (320.5) MW - R4z e > REE P

RIREVE R R A o ATEA AR AR 600

BAREAE L 4,500 M) #fF RS
AT MR R H A ATEA 4R & 5007
OC °

T RER o g P K& £8P AEE LPS 1181 part 4[37] 0 32
Wik & K4 £ BRE report BRI35 4w BS 8414 12 < R plz# » B & £4f7 vl

@7 AR A RRE R T R T .
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B ONS FIRRIE + ¢ RSBEE A2 6 R HD L1

# 2-5 BRI BER AP VPG & R[36]

G ZRARFRE ([ BIR | HEP YLK

> Im | &7 &K
’

i < 18 m FRA K () & &
Im g m B

IA

BER G A0 e b3 10m L eERA
BRI A B Ll e 1<20 0 &
> 1n e s C s

aRH < 18 m J2e ol P LRl SR 1) VA = s WA

& L

ERA & 0 B &
B A B B

A
=

FEF G 18 m P R A
BEA B VB igpd [<20 0 &
WA s s

=
~=h
G
gm
v

18 m > 1m FER o 18 m b ke
BRA S () & &
B A s B s

ERA S () o &
B A s B

lIA
=

Centre line of combustion
chamber opening

500 500
|509] __‘m
Main face Tolerance on thermocouple
locations +10
+++++ Level 2
=
=3
A
~
Wing
+
|+ + + + + Level 1
=1
A
C ]
Combus o
chamb

B 2-20 BS-8414-1 3#5[36 ~ 38]

5 BE CHEZE Y R RS B
B = N 13501-1 [39]8 ¢ B~ peix GB 8624-2012 [40]# = 4 4
S SN A I I - R W E S R TRV

28




ER YN

F enE s B Vi L o R R DIN 4102 [41]#22 A S0 a & 4
Al ~A2~Bl~B2-B3 AR Es AWK AHPEGLiEaa 2 (BT 284
PR ) S EERHE (3 USRI TE R ) T R (- D giE T ) 2
Bogbenfr Mar (£ 2-6) o @ H b e B s e AR A g ol g
AenF LS LB BRE  FRECEAZE ORIV ER - FRETRPRE T
oo @B e 2 A e ~ SBI H - WHEREERRE L IR E%KRE (£ 2-T) -

% 2-6 W~ BHZE Y B 2 AR RSN A 5[39 40 - 41]

;% 8 " (8 YRS
BB EN 13501-1 DIN 4102 GB 8624-2012

LR A1/A2 A1/A2 Al/A2

T B/C Bl B/C

ks D/E B2 D/E

5% F B3 F
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et ONS R IR+ RR%%HHEEA B2 o BEHD Vi

% 2-T %z ¢ B 2 AP RSN 3 [42]

25 R a2

R R e EN ISO 1182 ~ GB/T 5464

AL Al AR ERE R EN ISO 1716 ~ GB/T 14402
FRMARE - PR EN 13823 ~ GB/T 20284

A2 A AP R EN ISO 1182 ~ GB/T 5464
AR PR R R EN ISO 1716 ~ GB/T 14402
FRPRT PR 2 (H - EN ISO 11925-2 ~ GB/T 8626

b B VRE Fek LT R ) fr (BRVEER G 30s 0 RSP A 60s)
FAMKE - ERR EN 13823 ~ GB/T 20284
ZRAMRET RS 2 (H - [SO 11925-2 ~ GB/T 8626

C  ViREERSR Vv BMEEE) e (BVERF S 30s 0 BEKPFF E_60s)

AR E - R EN 13823 ~ GB/T 20284
R T RS (H - [SO 11925-2 ~ GB/T 8626

- D | NIRE L hT R ) o
AR E - Rk EN 13823 ~ GB/T 20284
FR AT ik 2 (H - [SO 11925-2 ~ GB/T 8626

LRE FX N T R (BEL PR L 156s Bidskpr i 2 20s)
B F AmddE=zER
KAD X & &
Wz*ﬁ%%éﬁ* b R K Seenr X R R
L Fra-#af$ 28 S AREHHCFL A ahti
2. WSS ERAF AR 22M 5 Ak B AR 22M A Kt B2
3. WEMHE e RS AF EHRER R ERAF R AT 2205 Ak -

4. B3R T-22 M 0% RZE A @M Bl T M ™7 K3t B2 & o
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“,f BR M T auzgc s B2 A arh iR e REF

o

R b R P 6 BT IR R R e i R S
T m T mx'&éﬁf‘ #HooH et & K5 Bl

B K-
FERABRG -2 m hi R H hRaRaga g £ Bl &
R

A3 22m M AR B AR B R A o ¥

PERBIR R - BRDFIE S AT RFROI T A A R

BR kS doB RATE 22mPE > RIVINE @ % A senifig kst (42)0

T~ M LR B R

R ETAG 004 4pm (43 ] ¢ $F30 8 A oh g gk sde o)

Bk kR
A R R Sfe R A R RS CEN (mEN 13501-1):i& 7 % & 45t A-E » &

L.

TR

i R s ALSA2 B & C2 - RBEE LS B REHE - AK

B B Ko s iR B B AR A B M % R

%K“gd'%’? o %3\‘%.1‘ )TVF %3\%\ ﬁﬂﬁ: | & iR R ,,< o }%;”;?}ﬂ *j’#i;é:%i

Boe® foo

s B

Bl Al (oL E 2 AR TH) $00 BR f e L LE &

] F o RN G A BB w2 AR b a0 F TR

P s A PR BRIREP T § R P VSRR

R S R e L R R B

ENI3501-1 ek o FIehAE IR % A7 v 2 8% » F R Wi~ ° ~38% > Mk

A R ehiz 4L o

Be s ¥ BB VR &R

Faw Tar gl

AR AL X FE AR (44 ) RoE o chah R A
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Bor ONSHGHRE ¢ Rk RE A2 7 R L

et & GB 8624 el s w| R o
AR TR v s PR Ao 2 A S R MR B R rEM
m B2 BA TR A M AT BRI TR AR SRR S R
B AL e R R A &

2. B L&
£ 2-8 tad et imBEHER 'ka?"i-“ﬁ[44]

ZRE Bt AN | E2AFRE | AmHE | Bl s | B2 &t
AR T - - i 3 RF 3 nF
H>100m B 7 zF 7 ouF
- #£7 | H<100m | Rkt oLz
F & H>50m ek *oF % F

s
H<50m ok * Redx 7 ouF
A R &S e | 53 H>24m Rk * 7 oLF 7 ojuF
Gz HuZa | F & | H<24m | BH* | B % F

3. # iy GB/T 29416 (2012) [45]: 5 h i b g 4 suehfs L i 325k > 2 (
33) BT BB IR A Vs > BB R R 2 B L et s A

FAEREDE LRk w > B E & GB/T 20284[46 ] cytseda & f o

£~ i iams < 2FUAE) R L i & £[47]

e iam & < SEE A G o R E e VR & R it TUAR

224

Fire and Life Safety Code of Practice ;> % 1 %" Construction” - % 4

LL ”

Facade and Exterior Wall Covering Systems” - & »#4F# 5 i@ iE:H & ¢

aKéj}?ﬁ,* J.mr,r,/%ﬁ‘j\x"lﬁ; ;}7, ]“"Km Egiﬁ_o

1\

N

R EEP LT AR HABER BRI Ed (bl

¥ o 4B4F £ ¥ > B pkfa e > EIFS > ETICS » GRC » GRFC » GRP » .33 >

F

Rl
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v AR

*ﬁ
Iy
s
—’q]w-

R HE Y BB R ) A8 T R A6 el R0 w3 R K
WA fraE b Mg o7 » P mE g LGt 2o o andldc e
4;{-%@@};[%%9, &4?_ ,f‘ RS 7 P C= p: E xf; R ;,ﬁﬂfm,h,ﬂJ, s} ,*n%g;@){”
IF RArR A R oLF A2 bR SRR £Ap E =(Civil

SSLEAI R AR o o R AR R R T BRI R

At

Defence) | & 1 & &
FEHER AR REFREER  RIRBEFEP Ry "HE & AT e
GRMETLE 2 G NGRS BSILT P AR T T R
a. MM (85 REH/ G ) HE REH
b, “#m Fr LI & (o FAEfREEL)
C. AERGEoAF BN AL L ks
d el b FREED R
e. LB rTIED VA
AR BARED G VLl gls E
a. bR IS R A PR R LA SRR R AR T R
b, 1£3 A Fn7hhiF Judk IR A R 4P Rl R FoiE 7R3 -
C. Fh ki RITLAEREEE LR AR TR R R TR F o
d. s B SRl LS F ek b o
e. hEBMF G o k2 B e R E T D LAY o
f. 2w B s Emfﬁ%;}dﬂl%@o
S ML ST LR ST I RN P Ly B3
BY BT AT -
h, R FEB A et B b RO & RERHE A BN Pk PR
PR R o MR MRREFAER G 6 B3 gD
Bk EAow o
I MR FrldFREAPINEIE S X E G J A FETE
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ot (NS HIRAEE« ¢ RRBBEEA B 6 ERHP VI

jo PR KR AFERELERY ETHRE 0 Td RS AP RT
ks OB HEIE (TR -

FRREINE A& & T At fRREf EoWRHE A ERE BRI
REBA SR ARTL BE G- A o UERSH B FEE A B R &

LGRS e E e > P EE AP A AR SR o AP BT W
H A MEERY (R0 ) X KPR FoFT o B REEE
#4e EN 13501-1 ~ ASTM D1929 ~ ASTM E84 ~ UL 723 ~ NFPA 268 -

Yok (PR AL R WY Grehgh kAT o H PR BER oot ghK s

BEE MR RAERSG R PAUSTRBAD AR H 26 5 i 7
oo Zhaf b B s P LK E b R R R 8 4o BS 8414-1 -2, NFPA 285, FM 4881,
IS0 13785-2; @t X & s 2L & b g ip|s# R ¥ 40 ASTM E119, UL 263, EN 1362-3
or 4)c REFAPEPEE R > P LFhEmEAF gtz P& %o
VAR EET L ERMERE ALV TR A TSR SRR
(Thermal Barrier) ~ 5 %k X BIa(Cavity Fire Barrier) ~ i Y rgdga (Fire
Breaks) ~ AHE M - B r e B r B2 BPhE K25 + X%

ERFRA - H26 I X ERLHETRE SRR FE

S i RERIRDICAEAR LR
PUT T BT B B o R L RIES &

% ~1S013785-2:2002 Reaction-to-fire tests for facades — Part
2: Large-scale test[48]

1SO 13785 s  part 4 &1 3 Bl i
cpart 1 8¢ ¢ RepliE o q fith - BRI T PEHERGE > BASBEE AR
e AL A T R B L PR e

epart 28 4% T BB (AAEY HiE)
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EERIREEE Y NARE e R A AL LHE T AR S A
A R o
# 1S0 13785 -2 Mm% 5 - a2 dbe- PR2a o & L Al

fmf

CREJIFE XX LET S NG RE R R P EHAB 4

«“‘/

I
o

AR RIS OBREZHFFTIOL2a% o A NG o R 2

AR R AR R R R

|4
=1

FT

ViR PR > TR AT T D 0.6 % it iR TR AEE
555 kW/m' > § v+ = 1.6 2 ¢ AT o4 £ 5 3545 kW/m' - Y iRE G 4-6 4
&8s K FFEACEE 00T SRR BRSPS 23-27T A 4o R B VR A -

GRIA IS F AR X SR R AL 20 - 30w

)

BIp o BIRDPEF > ERAET 20622 1,622 403.6 2%t w

4.
A

ARE G RBE R TEBRAG VIGE LD, o REER G AR 2-2]1 1T o
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B ONS FIRRIE + ¢ RSBEE A2 6 R HD L1

Unit: mm

Fuel: vaponzed commercial propans
Fual Sow rate: maximum 120 gis; see Figure A 2

Key

1 Main wal specimen (main facade)

F i Side wall specimen (wing)

3 Combuston chamber

4 Window opening 1o combustion chamber
-

Burner (four, of dismeter 100 mm and
3 TOD mm long. perforated siesl pipes
wrapped n 15 mm thick ceramic fibre
insulation)

W 2-21 IS0 13785 -2 i#3k:% & *Hi[48]

f ~ BS 8414-1:2015 Fire performance of external cladding
systems. Test method for non-loadbearing external

cladding systems applied to the masonry face of a building

[36]

BS 8414-1 - 6% * 2ok F 2R Ak 4 Soch 2 i B L RIS » 37 R B
BB AER NG S AR L LY A2 et g g o RIS B e X S

L A RERB LT S bR I 6 LHBED S 2.6 4

36


https://www.thenbs.com/PublicationIndex/documents/details?Pub=BSI&DocID=310431
https://www.thenbs.com/PublicationIndex/documents/details?Pub=BSI&DocID=310431
https://www.thenbs.com/PublicationIndex/documents/details?Pub=BSI&DocID=310431

Wiwn foom

Lewel 2

2300

GIH rrvviysa

v Lewell

2500

2000100

[

W 2-22 BS 8414-1 3#=%3% 4 *H[14 ~ 36]

HETT LN XFEL AR LW HEC G E OB BRA2E H 2
PRIV R B G A S 50mmxS0mm it A A 2 L 5K xiF Lk xF 1ok ek e
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