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1.1EXCHIZ

2015 ALK (A FY 2« RAY) | 2017 FIZIET 7 EE (S TAR—L - BIE) 128
FHHT7 A&k, BRI ONCIK B EIREI B3 258, REBRE . SRRiE, 3R
EFNAFEIZDONWT, H T AT DB KIEHSORBR AL 2B L BARDOKIER E O
AT o7z, VD FERE LT, BIKKENITERR O N T ANEH S DEMN ALY
22 LR, BRI IEDFE 2 J50Mit KEREBRIE O O FIZIFBIARE Y v AT
LIEROENR EDIEFHRBEF LT NS,

— 75 BB DOIERFZR O T, ARk TIEHERCMIEICEESE | €T va—RiZk- T
LS HE TV D2 L A DERREMANL ST TODEAIN R OIS, FFo, ZBEOET
HDHAYV ) AMOET > TiE, 1871 FITRAE LT- > h TR D BORITHERERIE S &,
BABEZIZL > THE OH LW EARERINTEY, BEOHEREICLRE I BEE
HEZ2 T a#iiThd 5,

RN CT T REENCINZ T, ALRIZR T 2 4 7 2B 5 B AR & O KIERORBR G 1L
DIFENEHERT D720 FRZABNIKECL T, US &) & i, iRBER % 256/, 3
Tz, 52, YA TR0, AL OREY ORI THER LT,

2 HEHRLE

RARAEIE, US OEESE - B5 A= OB & 72 2 HUHHIE 240 5 33T - SRS, Btk
HEM R0 5 3 a AR & L, WBROUEE, I, ReorE. REFIESO L v
AR TG L, TR F OB ) Th 5,

1) Underwriters Laboratories Limited Liability Company : ERIEES. FF &R
Address : 333 Pfingsten Road Northbrook, IL 60062  (Chicago, State of Illinois)
URL: https://www.ul.com/

2) Technical Glass Products  : BAifitk 777 AT « #HSZ
Address : 7460 Ponderosa Road Perrysburg, OH 43551 (Toledo, State of Ohio)
URL: https://www.fireglass.com/
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4. FEHER

4.1 US O MRERIZHETHEARZR
SIZBIFHPAERHIL, EETIIED LN TEHT, HARDBREILEELIHEY T 5 EEE
G FEME(IBC=International Building Code)7%, & INIZH1T HINERLEBNZIB W TEHA I T
VN D, R C IR E B S ik 2= (ICC=International Code Council), 14 PG BEE# Tl 4 kBh k.
%A(NFPA=Natlonal Fire Protection Association)7 & @ EE#AAIC L - TET V22— ROMERK
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(1) OSHA: Occupational Safety and Health Administration
[#&E]

Il 22 R E OMEDR < By T OFHCCRRR E 2 B < 7o o0 OB &2 OE - T, 1E895RH]
T & % FMEOFGE « L eH AL (OSHAc) IZHESE, FEFITEB LR,
(48]

HFRBOFHERS © K[E 77814 (Department of Labor) O FIZF%E, #H| & V. OSHA #HiE
FEAE LTEM SN D, ZIREBUKOIG « BARBIEEMIL ANSI, NFPA, ASTM 72 &0 KfH
Bikg 20l MT 52 L0,

(2) ICC : International Code Council
[#&E]

BEEL - Bk - 2 - BREEZR KD 1-Codes (BT /Va— R) ZHKET 2IFEFIFIA, HEGE
fili « FRGE - BT - BEREBERT D,
[ 1]

3T LT 1-Codes ZE, NEHFEH - KEHI R EBPAEOmW T mE AREHR S LT
%o KEDIZZFETOIN « BIGEICERH I LTV A,

(3) ANSI: American National Standards Institute

(1% &I
T AU 1 EN OEEAE L 2G4 D B
[0

NFPA <> ASTM 72 EOHi# % TANSIFRERME ] & U TERT 5, EEOHKGE - FHREHES
ThV ., EREEOEEIIITLR,

(4) NFPA:National Fire Protection Association

[ &
Bk« THBGIZBE 3 % Beffr v 2 5008 3 2 2 BRI 1A,
EEZEd

NFPA 13 (AU 7 F—), NFPA70 (FBXZ4). NFPA 101 (EfZz4a) 72 EOfikk%s
FAT, EWEREHETHY . FiRIfThR,

(5) ASTM: American Society for Testing and Materials
(1% E]
gL« fi - SBRTIEIC B DR HE A ROE,
(1% E]
BB KB OB T 157 L2 ERR, BEERENKRTH Y | SR THe,



(6) UL : Underwriters Laboratories

(1= &
g oz R - SRR AT O RFERKEL,
(40

NFPA X° ASTM O FES W TR 2588k L. UL GRGEA {15, 7R T H 5,

(7) FM : Factory Mutual
[1&&1]
PEFERR PR i D RFRRE A AT O BERE,
[
KKV AT IRIED 7= DOFEFE (FM Approved) ##&flk, FEFEEBICHL H 5,

4.2 US [T B0 XERR - 1R

US THHINTWDIZITE TORERLAMEDILHE & 7> TV D [EFAEREEEIBC) 21X U
W& LBk A HIE LT D REIFUAZ R,
4.2.1 ICC (International Code Council)

[I Codes]
- [E B EL L HE(IBC=International Building Code) : 2% 7 #=ICPiABEANA ST STV
- [E B kS L HE(IFC=International Fire Code) : BAROHEBFEICH YT 5,

-+ Z Ot IMC(International Mechanical Code), IRC(International Residential Code), %6 & %,
4.2.2 ANSI(American National Standard Institute)

JRAS BRI A% (Standards Developing Organizations: SDO) (2 X - THERR S, KEEFH
L LTHRESNL TV S, SDOIZE L T2 RMEAT, ANSHIZ X > TERRB ST DH
¥ 2 LU IR T,

(1)&KFh K 1% = (NFPA=National Fire Protection Association)
THPIR, ERRRO KK E RS AT L7 & Ok E ALY
(2)B5 KA S ABHED 4 REHRE
(DNFPA #3#%&(National Fire Protection Association)
B KZERH T A : NFPA80 -Standard for Fire door and other opening Protective)
NFPA105-Standard for the Installation of Smoke Door Assemblies
@UL #R#&(Underwriters Laboratories)
IBCX°NFPA [ZHEHL S H 5 72 UL TIX FReD K 5 1Tk &x 23l BR G IE & Bk L T\ D,
- BEXTT. BEKREEOFER - F8FE - UL9, UL10B, UL10C, CAN/ULC-S104
- BEKAERORER - HEEWE UL263, CAN/ULC-S101
(®ASTM #R#&(America Society for Testing and Materials)
- B GRERT 1% : ASTM E119
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4.3.1 [k s - ZE 5 A s
[(BERDER]

F A C AR T L2 B K s MR A sl 2 55V TR KR 2 ATV BB AR b5 & HE
EFDRUE L o TS, Bh MU, MR KM SV TIE, BEEUELEESS 61 S CTUL T D
WY BESNTVD,

B A SR e O HE B N S A D ZE SR

561 5 B AMig S (FAERS KA T DY (E. TDIMEDR AR TR DS TN DHHERS
(CBENFZDOMOITTED BN EEERT . N\ BE 4. RZEDMOZEEYIDEBSY
RUOHZB AN @E DN K (CLDBROLEFEZFL LI BdlcInsCnEESN 34
AE(CRAU TR N MBI R UMHE RS A ME D 51 W MR ZR DARARIIEU TIR TESD B 5eA
WEECESIZEOT, BLRBRENEDAEET EZRVSEOX (FE LB KR
EDOREZRILEDELRINERER, 22U, FIX ([T, & 2m UToE0X(E
FEFHNHIBRICHDERY) (REZEMFZIRO (CMEIZEDCONTIE CORDT
(EVZ\AN

[US DiEA]
US Tid, EDOK KA DR SIMNCET (Bl 1Eh T2 L) Ik ->THIRZEL L
<a“z>_<k 1B DM, FEARRNTIZPEKIZEE T 2 Ml O X431 28 ST 720y,

432 EFREDETNDHHE 7 EERMHERE
[(BRDIZEE]

H AR TIZEZEEY OHEE & B K X O ZRPERRIZ X B LTV D, BEEEM D IEEIZ DU T
I, BEET D EFEMEOKRKICEVIERET 2B ENOH Lm0 L. FOHESITH HBDE
[ZOWT, BERAEE B2 FEAG Flleo n, @EUEEERITEE 109 &, B
FOHE 109 D2 2 EIC, ENENALLTOBYHESHTND,

3

2 & N EREOSTNDHZERD BHRFER, EEP RN (EE—ButAn 2 B EOZEE
M ERNEBEOSFTN 500 MEIAOELEY)E, —DEEMEHRRT . ) HEDIEE
RIOFRLERNS, —BEICHOTE 3m A—MLVELF, 2 BEA E(C&HoTIE 5m LA FORE
BECHDBENOEDZVD, L. BN EBMRAE. L5, J1ZF0ZEMEUFK
X (ST N ABEDEEZ DA CNSICEES 26 DICHE I D8P3 2R
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% BRI
F 2% WO MIERY) RISEIDERLECESIDIEENZD,

0 ZOIEDR OB CEEDHENDHDERD (. B XFZDMOETETED DB NEHE (D
BENEXIEEE (BEON KRBT 2NREB/IITEI DI HNRBICHERESN DM
BEZLYS. ) (CRAU TN TEDIEAMIEESESIZED T, BB RENEDABE
7FEFRAVBEOX FELRBAREDREZRIITLEDOCIRS. ) 2BI3IL,

R 1EHE

55109 0 2 JESH 2 RENSOZOOKESG TEDSIRAMPIELEL, PHNFMBOBBDON KK
DNENINZSNTAZEIC, NNEAFIEHE 20 73’ HEZNNZAE I OE (SN K ZHSE
BLEDTHBIEET D,

[US DIFA]

E2 B3 ICHAL US DIEFEOBZENDH DN O—FlZr~T, US OHAIL, M
FARI S ORFEE L LT, (EEREFEW 2 & TlE 5 feet OBEIRIREEEZ & 2 2 L NHDHM, &1,
B 4 OLHCATY 7 T —OFEBERRIERE S U T, Bl E OB kMR A IR
ZHIRTDHEN DD, FT-. BUHRICL > THT AU HTH SN, ED8 - - 47
AR T - FEEREIZL S THEVRDH Y | BURMEREORIFN DT b T\ 5, £72, US
VI TE S DR B O BEEE D L E 1,

Portions liable to catch fire

CSm Lo | Sm_| m |
* * *
I i i
[ BEERREE e R B o — [
1 3m Bm i3m 3m
i i

Road  3F Building 2F Building

2 BRIZEITARBEDEENDHHERS

Portions liable to catch fire

1.5m i

=

=

o
5

L
Road

3 USITBITREBEDETNDHSHE D D% 4 B AT(FSD=5feet DHI)



=1 BRIEEORTYOS—RBEREICIPNEORMOBOHETEEE [1BC2024 table705.9]

(;Se?) BICIEBOBS N ERE/ 2TV D5 A1 | BEICH S BRI PSR
erepes | TNE [ 205 0%
= (o]
serepes | TOAE [ 2TU05—sm 0%
(91~152cm) ;';I}iiﬁ | A58 EZO
e (o]
E<FSD<10 BN | 2TV 5— & 10%
< — .
(152~305cm) ;';Bfif [ ATVZ0575 i:;o
e (o]
rosrep<ys | FINE [ 2TUZI5 15%
< — o
(305~457cm) ;’;"fi“ [ 2TV205 R :izo
= (o]
rserepcag | FINE [ 2TUZI5 25%
< — .
(457~610cm) ;’;"fi“ [ 229578 ;izo
= (o]
50<FSD <25 IEHNE | 2S5 46%
< — - :
(610~762cm) IEBNE | ZTVD5-8 HIPRAL
PN HIPRRL
E<FSD <30 EBHNE | 25— 70%
< — - :
(762~914cm) IEBRE [ 2TV2I5-8 HIFREL
PN HIIRAL
N HEHNE | XI5 HIIRAL
o0 [3HhiE | 05k SIRAL
XA HIBRAL

*FSD=Fire Separation Distance (BittiEFERNSDIES])



ProTecTer oFeNiNes (F) ok sPriNklLeker BulLbIiNG (UFP, ©)

H o 00oaod | o o o
oo onoog | 000
UL UL U TSRy 4% | 25%  15% o%

UNPRoTESTER OPENINGS, NONSPRINKL-ERE BUILYPING (UF, NS)
oo mTn| 0oooo {0 0 g 0 0

H
O ooooo | oo d 00
Zs% | Ze%t | Swt | o % %%

UL =)

Flize sePaARATION PlasTANSe

- ——

zo' i = z
; 2= ' * UL FOR TYPE 1B ANP V2 coNSTRUSTION
2o+ Fer sec. 705.8., 8K, 2

*UP=Unprotected, S=Sprinklered, NS=Non-sprinklered
4 BEPREREEOCR T OS—REFRICLHNEDOROBOHFREEER [1BC2024(Chicago) Figure111]

SREE . 3 K UVWMEE DB ORIk oD & 2 R VERE (it K Rsf) 25k 2, &R 3 12T
AE LTk SINEE ZRRT & U CEPNMRINE EAMUOMHE Thd 575, BEFRERED 10feet
LI E DG EITERNMD B DIMBAD Z 2l 2T HIX R W (& 5),

7k, RIOFMLEILIBC THERMFEL L TER ST EINTWEHLOT, R4 22
ST,

% 2 BYRAEICKBEOE RN AEFRE [1BC2024(Chicago) table602]

FSD il A B (hour)

(feet) TERRAER A Tigne SR B EERRE
0=FSD<3 3 2 2
3=FSD<5 3 2 1

5=FSD<10 2 1 1
10=FSD <30 1 1 1
FSDz=30 0 0 0

10



# 3 NEECKBR7-BOEOMm AMERE [1BC2024 table 716(2)(3)]

BT R BN EOERIERE (min)
ERMABER | KPROROER FYRALEIOZRILA \ \
(hour) (min) A (E) SEEEME(ET)

D-H-90 (=100inch?)

3 RBSNEBATE | 0 o0 doimch?) ] W-180
2 SHERSN IR AT E D-H-90 or D-H-W-90 OH-90 W-120
1 HERSNRATE | D-H-45 OH-45 —

3,
BESE e A
FoR exPosuiee >
FEoM BoTH sitbes e
S

|
.‘__/’ Alvayes Batet Foe
., ErPosUES riomM
\_‘ INSItPe

X5 4B (BAOSMEET) ICEREIN S KK MEAE(10feet)[IBC2024(Chicago) Figure109]

= 4 BhMERHFA 2B 3 Bt kI REE~—-[1BC2024 table 716(1)]

B N BRARAR N—Y ER4HE
ASTM E119 or UL 263 w M NEED M REREAE
ASTM E119 or UL 263 FC | EBiR-FROMREE%E
NFPA 257 or UL9 OH | BUKMEERSTBHNEDESEE
D R7OMEREESE
NFPA 252 or UL 10B or UL10C H BUKMEREZ SO R OESE
T 309 fED450F° N  FIREE#E
- XXX | HSROBENME - T A OB RIS (53)

X E=EA M, EI=BEVE
BELBIRDERIL. TOAEIZL > TSI N INTWD, Bl 21X, BEIZAKER S D
FEEN 60°LL E 90°LL T, BRI 60°Ai & STV 5,

o [\ 0
V' # $
-1\ o
\NWALL NWALL Eoor

6 E2LRIRD T E[IBC2024(Chicago) Figure104]
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4.3.

KEEDBRMBESG L LTz, Flo, I3 —myoNe

3 i AREMELIEE - A QAR D Z K AR (B 2 1 LR ERE)
2RI D PIKXKEOBR AR D B o ESRIERE—

BAES5IRT, BEE T
T YT H G A E OBtk T A B

5%$%@%ﬁﬁb%m7mﬁﬁ

7ok, RO BURESME, BIISEEWE, 3Bk KR () 2 £ LT\ 5,
=5 BIRREFIFERINDIASADORKRMTERMERE [1BC2024 table 716.1(2)(3)]
i 250" RIEMART | BEREY | REREE fBe"s
= | E B
I R X X e wan | EEEE e
E20 5 E20 E10
HA | BEO | E60 E 60 E 60 EI 60 E60 £20 E 20
EI90 Egg
EI120 E45 EI60 E20
*6
us | FH EI180 E1120 EI60 E1120 EI120 E45 3?(2)0
EI240 E1180
3?20 EI60 EI30 EI60
us B¥ E1180 EI120 EI120 EI120 - EI60 EI120
E1240 EI180 EI180

E= only fire integrity property (=flame prevention), EI=Thermal insulation and fire integrity property

fEE

*1 1 US OB KX H

D72 OmEI

IR B DB PERT, BEDOR ST

xtLTE
. 156ft2(=14.5 m)Z B 2 TiER B 7awy,
#2 1 US TlE, 3 ME TILEL60, 4 FELL LT EI120 2%, [IBC2024 713.4]
#3 . US Tid, BikRE % LT, @R LOREIZE > TR D,
*4 . US TiE, HEREIEEEESD)CEY AR IC K - TR PERE

[1BC2024 706.8, 707.8]

*5 0 QA THEEERE B 2 T eBEIC T T A 2 IV 25613, EEVEN 3L,

*6  US TiE. ERMKEEEAS 120 25 LLFOBE T, H T ADMFAEN 100inch? LR OAII T T AT HEER

PEiTsk D SR, HAMNIIHOKPERE( OIS LB L 72 5

E N

12

FIHEAS 25%APICHIIR S 4u, B AFRO &

[1BC2024 table508.4]
MNE2 %, [IBC2024 table705.5])




Fire protection compartment Evacuation staircase
[Glass resisting performance] [Glass resisting performance]

Singapore=EI60,EI120,E1240 Singapore=EI60,E1120,E1240

Taiwan =EI60 Taiwan =EI60

UK=EI60 UK=EI60

Germany=EI90 Germany=EI90

Japan=E60 Japan=EI60

US=EI90,EI120,EI180,EI1240 US=EI60, EI120

. Shaft space compartment
Exterior \ [Glass resisting performance]
[Glass resisting performance] / Singapore=EI60,E1120,E1240
Japan=E20 Taiwan =EI60
US=E45,E90 UK=EI60
EI60,EI120,EI180 Germany=EI90
Japan=E60, or E20
\ US=EI60, EI120
—~ ~—
- ; o ™ T T Mixed use fire compartment
Window of corridor [Glass resisting performance]
US=E20, E45 / Singapore=EI60,E1120,E1240
Taiwan =EI60
UK=EI60
Spandrel I Germany=EI90
\ Japan=E60
» US=E45 or EI120
[Glass Performance]
E= only fire integrity property
(=flame prevention) / / r’—ii
EI=Thermal insulation and
fire integrity property Floor fire compartment ‘_I\
ex.
E60=Performance of 60min fire integrity Office «—1——> Theater

7 HREEDEME, ASRERNDXE M DKM X IERE

13



(1) mRERE
[(BERDER]

AARTIE, @EMPNEOLIKFETMOKKIER 2L 5 2 &2 BEIC, EEXKEoO
BUENRITON TR, @EAEEMITS 112 £E 1HETUTOBmYHESLTWD,

HRXE
112 %

1 FEBEISPEZMANABEL VBN EESE 2 KENSO= 1BLIFONVTNMNIEZH
TREEMNIEE 136 20 2 HE—S0BKIEZSOICIBIT2REE(ES T 2IREY) T,
NI (RIS I5—38 M, KIETEH AR, TEH A REOMINSICEEI 260 TEER
DEDEFRIIIZEPD OKREED 2 530 1 (AHHIIEREIEZIRS U TFZDECBNTEU. )
H1,500 m%BZ2E0E. FRERE (RT)I5—%b. /KB HNEER. D NREED
MCNSICEEITZEOTEBROEOZZIIEPSORERED 2 50 1 (ABH I 3REmEER
Lo UTFCOEICBVTREU. ) O&ST 1,500 mMUACEIC 1 BREEMRANEE (55 129 %
02 O3 F-IEE-SOCBITPEE (FBIBEMTHIEE. F. K. GORVEIROFE
OREEN RS OCARE T 2BIESEZAVSEOX IR S O0REICLZRELZHTENTH
BEARDEBTFICPRD. ) 2L, LTFEIU. ) ([CEET 2EMNBIEDRE USEE X (55
ERHNEEE (58 109 FITHREIBIPHNFBTHOT. SNICEBDONK(CLDNBNINZS
NIBEC, NEBEAE 1 SREZZMBEUNOECN R ZHSBVEOLL T, BLRE
KENEDIAEE S EZFAVDEDOX(FE L RBAEDREZZIIEDZEND, LUTE
Uo.) TREILRFNUIRSRR,

[US Dif&]
R 6 [CHEEXEIIHRT DADSMAKRMLEIEE, F7 | PIKEOERMEREZ ™Y, MIkECT
T ANTEER SNV DVERBIE, THKEE & [FEROMEEVEED N LB L 72 5,

%* 6 WEREICHVATXEEE - F7 -5 EOERMERE[IBC2024 table 716.1(2)]

EEHEIOD . 10 BhNEDERIERE(min)
ERMARE | KPROBICOEH FrRLEROERYEAE
(hour) (min) ERE EEE
4 SERSNZRATE | D-H-W-240 H] W-240
3 HERSNEATE | D-H-W-180 ] W-180

D-H-90 (=100inch?)

2 ssenemATE | oSS el W-120
-H- H 2
1.5 sienrmAx | o H90 (5100inch?) e W-90

D-H-W-90(> 100inch?)

14




(2) BRNRXE
[(BXDIEE]

AARTIX, BEMNORILOMEE, FREEO R L, FE ST 025/ & I E
yEEE L, K, KIEOYERZR LT 2720 B XX EORENHIT O TEY, g
FEVEEREATS 112 S5 11 MTU To@ #EISN T\ 5D,

ENEXE

B;112 %

11 EEEEEZEMMNBSEUSEE RIS 136 KO 2 B—SOBEKEIEZSOTBIE
H(OEEIIRENMTHOT, MEX(E 3 BULOBCEEZEIEEMOEFOED (E
FoOREEN 2 L ETHZEDIRD. )  BIREEBOTVSEID . FEEROERD . FIEHOF P2
DEBSY AV RAR-ZDEBDEDMINB(CEET 2805 (HEEDNSDOHANEADTZEDT
EDNRMEFN. AREFEFAZODMINIFEITZEOZET. ) ([OVTIE, HXEPD (HEEDH
F1IERLELVEBICREIDARCHEIZZEMOE D TZDE (KENMOEIN 1.2m UTFO
BNZMR ) RURHOEARICEHI 8D (BIDiF. BETOMINSCHRT DD ZMRG AT
COIRICBVNTEU. ) O EFZERRARITU, hD. 2O TFTHZERAAR TIEEDTH D
TZORZE EXBETIENTERVGECHOTE, HHEENOERD) L20fnils (B
HRUFRESNTWBES T JULIZ—Z2DMINB(CERT BEBDZERRS. ) LZEMMNBEDREL
IFEER($IESE 2 BN SO_OCARET BB Naf|TXEURFTNERSR,

i

[US DiBA]
US TiE, BONXEIC G EEAWEZ B SN TEY, EN20 BAMNELE 725, REHKITZEMIZ
%, E90 DBk v & —0MEMA &5, [1BC2024(Chicago) 4.8]

*® 7 BONREICHWNAT ALY EE - R 7 - BN EOERMERE[1BC2024 table 716.1(2)]

EEED . S BHNZEOERMEARE (min)
BRMAEME | KrROMOEE K7PACIERDZ K ItRE
(hour) (min) SEAME R
—raepr =g | D-H-90 (5100inch?) - ]
2% ssenemATE | 0SS N, [ | w200

*ELON X ] A AT eREIC DV TIE, 3 BEE T BI60, 4 PELL T EIR20 2863 [IBC2024 713.4]
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434 K. HKEERIERE
(1) R/SURLIL
[(BERDIEE]

AATIR, EMSEREZ S =D ERD 230 RLVENIZ DWW TIE, BB T
T2 5H 16 HIZL Y, Kb L IEXENOBIAKEBEZHET 2855 & &L, 90cm LA |- % UEfi
KA (LT 45 TS & LT b vt HEShTna,

X EEERE (R/CRVI)

$£112 %

16 21 IBELFEE 4 IANS 6 IHEFTOMRE(CLD 1 KM NEEOES T 2EMANABED
REUFEE T ERL NGER. 56 7 IHROMECLBMANABEDREUCEESURIESE 2 5%
BNBOZOIRET DB NEBEEFEE 11 HOMREICSIDEMANIBEDKREUFEEE L
(FEISOCHRTE BB NEABIIET DIE(CDOVTIE, HERANEDIBEINA(IET DB D2 S H
1@ 90cm U FOEBDZHEMNABSELRINETBSI, 22U, FMEEENS 50cm B EZE
UTZZEEMPNABIEDVEU. BR. TTEZOMINSICEETHEDO TN EBRSESNTVSIHEI(C
HLTE COBRDTHL

[US DIEA]

US Tli&, BAAEBDOAKNIRREED AT 5 feet(=1,524mm) AN T, TFIEFE OB AHERIZ E45 LA
EOMREEAT HABNRE SN ARWEA L, EMEIESEZ B IR T 2 72 DI FE 7 R OB
F B8 O I 30inch(=762mm) LA | D JIE & 5% & 4 5 7>, EI60 LA O Kk BE 4 5% 17 T 3
feet(=914mm)LL BT M EENH 5, [1BC2024 705.9.5]
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(2) EEREAD
[(BARDIZEE]

AARTIE, KK DO KIFECRETEB OB, SN D DEAZ B G CT D7, B
FEMEERIATAE 126 20 6 1280 BEWOE S 31m LL OIS 5 3 BELL EOREIZIX
FEFHEAOZFZ T RITNE R EHESN TN S,

JEEREADL
55126 %0 6 BEYOES 31m UTOHD(CHZ 3 BULOEE CRAMEOYIROREEZOM
NEASEM ECNKEOREDBENOLRVAIRICH T IR X (EE LB AEH
EHDFFRIOBHEICLDENNSDEAZLIETDRENHDFET. TOBE LREXI(E
B TENMEATIENTEZE0ZR ) (CE. IFEAOEAOZRITRIFNER
B, LU RDBEBDOVITNMCEEE T IHECHNTE ORI TR,
— 5129 %0 13 0 3 ORECEEITIILNA-F-ZHBELTWVIIHBS
Z EXGEGEIIRE 4m MU EO@IRZ0MoZECE S 3RO EEEICETD
fBoBROE (BR 1m MU EOANARIEIZENTER DX (FZDORBAUESH.
ZNEN. 75cm L ERY 1.2m B EOEDT, IFZOMOEINSDEAZSISF
BEZBURVEDCIR, ) ZHZEAORS 10m MAZLSEZITITVWSIGES
= BIREEBOTVIEPDZDMO—TE DR EDZERI TE LB ARENEDZIED
EHERL . HZZEMNS BB (CEBEISEA T RN TERLD, BEZOMOIBD TH
T, HEZZEMEOBICEZBURVLZOMOBVEMMEZEI2E60LL T BER
BABENEDBESZEAVIEOX EE TEAEDRELEZIEDERITT
WaiEE

[Us DIFE]

MINHEETIE, USITIXHAD X O ICHMIBREA D~ — 27 B35 5T 2 95 FEA
Ao holzh IBCIZIEEEM LB OB Do ~HEAELHEA L LT, ﬁswﬁm
N> D,

R B USITHITHERIMH - BB AR O #R[1BC2024 1031.3.1, 3.2, 3.3]

MOmmE 5.7 square feet I}t
BOME 20inch Mt
HOSS 24inch Bl &
MOAIE ERHS 44inch I TFOSES
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(3) PiEENEE
[(BERDER]

HATIE, BHEERE DR E HEE & & IOV T, BRI YEEMI T A5 126 kD 212k v,
PR g O— & LTk 25 A . IR 500 m & & KHE L S0cm LA ED D% PR
HORDVIZRT 256, FHREFW R E 2R EEDORE S 31m LLTOEHSITH D F=E
Yitr. REFE 100 miLAN Z LXK L 50em L EDO B DOEFRET 5 2 L BHEI LTV D,

PEtEslm (PHIESENEE)
55126 R0 2 JERIRE—(WHE(—)ENS (M) IRF TICIEIF2RECH T B4R E Y CEAE

&N 500 MEBZZE0. BN 3 D ETEAEEND 500 mMzBx 2B (&
OB 31m U TOEBFHIEET. FREE 100 mMBATEC, BT
B2 XH@EHS 50cm BUETFACEHURENEEZOMINSEBEFU LICEDTR
ENEIHTRN N DHDED TARBMRITED. X(FBEONIZ60 (BUFTFAEEE [0
3,) LD TXENEDERR ) 56116 02 £ 1 BEE_SIRHIIE
ZOOBOEEEURVEEX (FIEAEREN 1,000 mEBIIBENDEET.
ZOREEN 200 MZzBZ200 (GEEMOEIN 31m UTOEBIHIEE
T. REFE 100 MYURCECBHEERE TXEIENIZEDZRRS ) (Cld. BHESHES
FRFNERSBV, EIEU. ROZBEDWVWITNNEZH T DREY X (SIREY O
([EDWT(E COBRDTRRL,  (BE)

[US DIRA]

US TOHNHE T, BHEDOTNEEN A S 7o 7225, IBC TIEBAMEXEERES & LT
BE\Z1X EI60, B AE DA 7 A3k MEie %2 & Te E45 XX EI60 OPEREN R S b,

=9 PHERBEOZERMERE[IBC2024 table 716.1(2)(3)]

Emo R7BICIERD BN R DERIERE (min)
BRI N BRERS R7ROROmE B3R %RE

(hour) (min) BRI JEENE

1 MERSNIERATE D-20 OH-45 W-60
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(4) BEREER O, TOHADQDERMREE AR
[(BERDER]

AT, AT HH 123 S CREEERS B & O R Be O & LTULT
DBV BUESINTEY | BEEEREBEO A DI, Pkl & L CERMERENER IS,

(BEEH RS B R UM B BB P ER DABIE)
25 123 & BRI EEFEER (L. IRICTESHIESELRITFNERSR,
— PEERZE (L. EEUSOOL. EASOEXIEASOLEAOOIBDERRE, MiAEE
OEETHEDIL,
FEERZEDOKRH (RHOBRWEECH DT BiR. £ 3 HE=S(BLTEU. ) &
UBEDZEANCE I DEPD AL LT REMARITU. KD, TO FEREMP TIEZ L,
FEERZE(CF T OO _ E BN RO X S FREREH I 2RIAR EERITI DL
FEEREORINCE I DEE(CERITZMOE (MOmBEN'& 21 mMUAT, K5 2 &5
NBOZOCRE T B N E TEHTBAUF THIEDNEITENIZEDZRS ) (&, BE
I EVCNOEEAE L7 [t It iyl M A W 2 EIVEINDEE 4= £ty Il 95
UER (MNABEDERVERZRG ) N5 90cm U EDRER#CERITDIE, L.
25112 &5 10 IBREVESGRETIBEE. CORDTRL,
h BEREORNICE Y 2BCEZRITIIBECHVTIE. TOEmEE. &4 1 mUAEL.
MDA 2 KENSOZOIRE I BMNEE CEHTAUE ThrdbnZa&IT 3L,
7N FEERCEIRHEANNCL, A5 2 KENSO_OICHREIDPHNRETE 112 X5
14 B S(REIZBETHIEDERITIDIEL. COBEICHVT, BEIBEF TN
TE M. BEIWICEATHI P XIEFDEBD (SEZE DS M (CFAKIENTERBDETRL
T BEER(E. MAEIELL. BEHPEE TEBI DL,

5 I

[US DIfA]
US T, BEEEREICR T DD AR OBEZIE, Bk & L TOEBWEEDD KD b
TW5, IkFODZEERIT, ERMEE)DAHDERTH DA, A X 100inch? (=645cm?) LA
TELTHROOLNTEY, TNEBZHGEILERVEED S KNI L 725, R 10 (SHREHERLE:
DHARADFIZRD B D ERMEREZ R T,

=10 HEFEERDEOH A NO[IBC2024 table 716.1(2)]

BETE() . I
ERMARE | ETAOBOERS FPRILIEBOZRIERE
(min)
(hour)
e D-H-60 (=100inch?)
! AEBRENERATE | bp-w-60(> 100inch?)
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8 MMM AOR

(5) RAVUHS—EDHREIZKDHRET LOBENEE
HARTIE, @FEEEHITS 112 &85 1 B, AV 7 I7—%2%EBETHI LT, HE
Xz 2 275 Z ERAHER EORBFIHEICOWTHESIN TS, USTHLAT Y 7

7B L DERRED BB, T IHEREEOREY 27T,
K11 USIZEITD. AT O5—FENREIZLDEFEE (LR

mAIEE

PE

EX

SHEEDRAIED

RO - BEfRIERE - M AR ZBI I 2ENTES.

1BC2024-table705.9

EBMOES - B

ATV % REECREIHIET, BYOESE
20feet BN, FEEZ 1 BEIBANT SN EIRE

1BC2024-504.3

ZEY)DPRMEE EYORAKRIIEZLTRENTES, 1BC2024-506.2
pliEaidizkd BAEEEIEEE” 400feet FTEEIZENTES, 1BC2024-1017.2
= SR BER 0 B e
B R BT §EE¥(Lbb\T\ EBUNXEOM N tEE® 1 BFRIEA IBC2024-403.2 1.2
(e Ly 200 e HIRATH T BRIV IS —DKECEST, BENSArwh—
FOEBDBE NG ROAE OB RO TS, IBC2024-404.6
BRYIDFE= BERMDREEZIEINTES, IBC2024-table307.1(1)

X9 RT)2HS5—(Apple store)
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(6) B4 B EEREEY
T H AHETONGRAAE TIL, SRR TRk ST\ 2 BANBEREE: N 2 < Aoz,
BIA0 E, @ IRET 1 B E THORDN o TWRWDS | BEEERFIC HE ERE~DELEFE R & 72 D &
o TW5D,
US IZEIT 2 BANEEIRE B L, JFAlE L TN E DRES VTV O MERH 575, LIT
DBEITBWTIE, R 1218 L 5 224N N2 OB ORISR PERE N Bk S b,
DR BEEERS BRI H T 2 AMEDS 180° AT DA THEH L TV DA Z OIMEE L A
BT HMEND D, THEED X ST, BIEEREE SR - TRE S LTV 555
A FAEED 1807 DL )T MK MEREDELRDSEI SN D 5GE 1 & 5, [1BC2024-1027.6,7]
Q@ EAREEERE B DS & BT D O SMEEE T 10feet UL OBEREEEESE & 5720
X722 7200 BERREEREDY 10feet LAINIZH 255815, SMBEZ I ARG IS 5 MEER &
%, [1BC2024.705.8]

R 12US I2HI1T5 By BB ERICTE T 551 B2 - B O SR BA X 4 EE[1BC2024 1023.7])

DA ERIERE

b= EI60 U E

BOER E45 LUk
ﬂlm |
N -

10 BBt E:[1BC2024 1027]
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4.4 BhRZEOFFMmERERA &
4.4.1 ZEMEEERER
[(BARDIZEE]

AARTIE, Rk 12 FORFERMEELIEIC LY | RERTEZ 1SO 834 MNENEE i # 12 L
THZEERoTWD, MBGEREHERICOWTIE, FEEVEREFEMEEEI o TR A PERE R -
FHmZER HiEE] 1T, LTOBYHESNTND,

BREMERE
FRREM (CIHOTHEVDRE (AT, MIEVEE 1EVD) ORFRIRIBN, SFERENTRD
N TRSNDEUBEL B DLIICINERT B,
T =345log10(8t+1)+20
CORICBVWT. TEFEEFRIEE (C) . t FREBROBBER (9) £35. MAREDHE
RE de (FRDELTD. ZIZL. REO TR Z SRR OWTE, BIRMBINERB AU
CECED R RE Z IS B IcCENBAS N CHESRENIIHEIEZDBRD TR,
a) 5<t=10 de=15(%)
b) 10 <t=30 de={15-0.5(t-10)}(%)
c) 30 <t=60 de={5-0.083(t-30)}(%)
ZZT de=100(A-As)/As
A FEBROFEIFNSERERIR T OMEE. As (MEERRBIRER TOERE. t (FEHERORE
BEFE () £9%.a) [CHULTE 1 DZBRRVER. b)RY c)ICHUTIE 5 DZBRBVERT
AstlUEEZEEIS.

[Us DB &]
US TiX ASTM E119 OFEAENNZEFE il 2 O TRl 24T 5, INEVEEE iR 2 & 1 (2R
9, ASTM E119 OFEAENNENE B dh#kiZ, NI Tl 1SO 834 & fhiit L TR < #ERE T2 23,

IERFE BT DI >0 Tam < HER L T 5,
1000

900

800

700

600

% 500

£ 400

300

200

.

—
~

—

—1IS0 834
100 ® ASTM E119 |
0 ¢ ‘
0 10 20 30 40 50 60
time(min)

11 2 mEE E R #R[1SO 834, ASTM E119]
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4.4.2 FIE DI

[(BERDER]
AATIE, MR AT 0047 FE O BN AN L & [FIERIZ . FEEPERERTAMERS o> TR A
RERAER « REMZESS IEE ) 12T, T o@v BUESH TR Y | FBARRIZITRBRIK Lk T 20Pa

BHBZZWEICHBE SN TV,

1RE

KB LOTREEDBH N RIS 2. SHEREDE N (& ROIDBINCELZEDET D,

1. MBFROEEAEOEHDDEE. 1000mm OEFEHDFEE 8Pa £33,

0. REREOEDOEE. iRERBIGANS 5 D ETICE5Pa LD, HERBAIANS 10 FTIC
+3Pa tR3LIICAET B,

J\. HEREOE S (E. FHERA T ImNS 500mm DSET 0 ERBLIBAAZEIT2ELDET B,
ffeU. SBRAD LT 20Pa £ I BVESICHIIBNDE S Z T 5. BHNI VI —ZEDL
SICGGHEBREOEBEN/NSWMEE(CHO T, FRERERIEIC 20Pa ZEBXBVWIEENNNSLD
(CH%EE T D,

[US OiBA]
USI2BWTIE, B 1212773 X 912 UL10B TIEERER{AD FiT 0Pa &4 %725, UL10C T

AR T3 5K d0inch ORLEICHSTIATE Sh 5 £ 5 IWFEMBETT >, 55%
TIZ, UL10B & ULI0C DiEWAF 13 1287, U2 ULI0C 234ESE - ZRk ST b,

12 fFIE D F 8D LB (A :UL10B, %5 :UL10C)

% 13 UL10B & UL10C D E4HELY
I5H uL10B uL1oC
EHEMH FERCHEE 40inch L ETIEE

BEASEECEE | EURIOMER /KXEHIER B BE - N /| RENKOEE)

319 PYRiELL FOELL
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4.4.3 1K ER(Hose Stream Test)
[(BRDIEE]

AAIZIEL, BOKRBRICEI T 2 BUE I3,
[US DIFA]

B kERBRIZI VT, US Tl b R D & 2 5T 715 & LT iuKaiR(Hose Stream Test)
Wb, 7 AV IMAIKKEF VA EEBRLIHABRAFESE LTEHAL TR Y, FEEITAK
MBEET DL, 5% GBRIK) OB LT | MO b E DL ELERE L 2T
HRNEVNIBZBZDOLE, KENTDHZ EICE o THMERBMORRLAUNR EAFE LT
W5, gux i, BREZ O 3 > My ZIC XD EBRIEORER & UGl 2 d mai 217 5
ZEHRAMICHBE I LD TH D,

By kiR 2 BRI IR FE 0 L 72 L% . BN UK 2 5, R 14 IR T KEDKZE
RRIAR DR B 2D A — AL 2.5inch (63.5mm) HEH 28 1.125inh (28.6mm) D 7A— A % M
UNT 20feet(6,096mm)DALEN S, FIED A E— R T (ERPERE 90 29 K D54
9.1m¥min) B 13 D/L— hTHoK L, # T AIRCREBRIKO AL - IHE - BiES 2 iRT
2o

& 14 BOUKOKEERR [UL263 5.4, UL9 5.5.2]

ERIMERE KE i &NOJiIE]
(min) (Psi) (kPa) | (min/100ft?) (min/m?) (m?/min)
480 Uk 45 310 6 0.65 —1.5
240 Bk 480 XK 45 310 5 0.54 —1.9
120 Ak 240 Kid 30 207 2.5 0.27 —3.7
90 Uk 120 X 30 207 2.5 0.16 —6.3
60 U _E 90 ki 30 207 1 0.11 —9.1
60 K 30 207 1 0.11 —9.1
[
e e e
ST T
B N )]
T T T
A )
'
T 1T
T T
U VA g g )

13 Hose Stream Test (pattern)
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4.4.4 EEMERED T
[(BADIHAR]
IANHIFRERFSBA O TBHI KPERERRER « FFIER HiEE) 12T, LFoG#EN ST\,

HEZNEHE D ST
HE
INFAGKERDFER . ZlEBRANROBEZ B E I DB A(CEIRET D,

(1) BREEEREZXFIZBET. BfEzXKEULIIEECHOTE ROMNDSNETOERH
AVERFR T B (ZRMPAN B (CEFU VRSO I T U T SESRM N B D 3 DR X (35K
ERBAIG D SEKMIABSEID 1.2 EOENEBULEZVD, ZIZL. 1 KEZB X 5Eve =il
[HEEE. PR T, 3 RfZEBLILE. INTOBKM ORENRAEZRULIENIASNT
B MOZEMNLZEL TVWBTENBASHRIZE (L. ZORFRICEVWTERM N EFE D 3 fSORFEINE
BUIZBDELT, SHERE TIFEFT 2N TES. LUF BAU. ) FTHEINDIE,

(%)

(3) B (M EzBRAINSIIRUSEEZERRO RURKCHOTIE, 1 B GFMHETHSIMEE
DIEBEOHENDHZEPILUSNDED(CHOTE 30 D) ONEAVEEAEL. BRI TIFE T, HER
HOEMmRE LFN F9T 140K T &ET 180KLAFTHZL,

[US DIFE]

US (281 2 EBWEREIZBE - 2 MR E O LML, R 15 (R T@Y, EFRAEL LT
FCIREE TWH) 250°F, f KT 325F L 72> TV 5, 7272 L., BARD X 5 2B o 1.2 %
JER, MEVE THO 3 (5 & b . MERERE O 2 CRBE T 5,

1000 A ASTM E119
1S0834 < US (3N T B s CtBRIZ T
800
— HRRAERRE (Max)
600 — HERAEMRE (Ave)
—_ — ISO834NNEEE HhR
O
X
{'uﬁ 400
o . *EMRE (. IIBWE TR
;%E;ETEMAX(%)J%%;%J‘E# 180[K]) ICE—2ICEkE
200 y-CCCCCIffCooIIC ZZZZZZZFZZ:::::ZZZZZ S ———— e ____.
A
EE‘}E‘EAve(%)JﬁHﬁE+
o e >

0 10 20 30 40 50 60 70 80 90 100 110 120
time[min]

14 MEEEMBREEMBEEDHT
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F 15 US [CHIT5:EEMREICRI 9 A EmaE E 4 [UL263)

EEFIRE EHRARE
(SF:N 140 C+HEIRERE 180 C+¥IHIRE
us 139 C+HIHIRE 181 C+HIHIRE

XERRE TR FPRET 250°F +HIEIRE . RARE T 325F +HIRTREENZERIEHE.

4.4.5 ERM O KL REETE

[(BERDZEA]

HARTIE, BARM OWRIERE 2 MRS 2 51AIX. FRETERERTMERE o> THjM A MERERAER -
FHIZER TIEE ) 12, T4.5 BARER MR - B 5IE) & LT UTo@yHiESh
TkY, BAmfEHTZY 65kg Ofifr L7 IRAE THEREMERS AN M S 41 5.

EAR+4 D 54l
AVBRSRAT
EREZ 1 MUACLIX DU RRENLZNTNOERD OFHEBR(C, 65kg DHHOZRAVNTE

BAULBNSRERT B,

[Us Dia&E]
US Tik, IRCEROMEREMNIL, $EA e TRERAZAT 2 25, HARD X 512 65kg/m? TlX

72 R BRGHERE) ISR TEDD =D, Al (AA V2 7)) OKRETAMER

T 5,
*= 16 BIEMOMm X MHESEEH[IBC table601 / UL263 / ASTM E119]

[BPNSE! 2]
BHA E30 65kg/m?
us EI60, EI90 AT RMACE KRR EZ #1E

MAANE T OKETHTHET S,

4.4.6 THKELERF D4R
i KRBT DHERR DE &2 3R 17, B’ 14,15 127877, H A TIIAFNEVE X 2 3R (K7 5 10cm

BE U= (T ISR E T AN, US CIRIEAMICITERER A2 & 6inch BN - (I ICRET 5.,

= 17 EBERmMAFEOLE[ASTM E119]

Jra— YA o)
LPG
B L > AR KRHR (EHHR)
R S—23E (RESAT) e
us 1EMEEE ASTM E119 KATRA
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15 EBERREBRF(ER) 16 EXAEERIF (US)

4.5 FREEFIE

US Cid, 2XKiRGEER#ES (Nationally Recognized Testing Laboratories : NRTL) & L CH7f#)
LA R (OSHA)NZ KGR S AL BE 2N RERE SRS 21T O S NRTLIZ UL 21 U 13#FE H 5.,
4.5.1 Underwriters Laboratories MD&Z

UL 72 & ORGSR N R E T L THITTE D, HHLORBRITZT Tide, — KoK
BRITCONRZ L, BEEFELRITTHI L bd D,

XM RBRE 2 —° B ARERARBRTS, REOMAIFE TR L CGRIETHZ & &

[FERDA A=V Th D,

Applicant Public Laboratory Pk
Applicant %H] Public Laboratory I

Pre-Discussion 1 |
-Specimen dimen§ion Pre-Discussion 1 1
'_'?:;gsacf;app“cat'on - Specimen dimension I 1
-Range of application 1 1
+ Test Date 1 I
) : | 1
Preparation of specimens Inspection ofspecimens \ - —— I
-Make th lication f f by Public Laboratory whetheror . . - -
te:t z e‘zi?npepnlca ionformof | | notthe specimenis in accordance Preparation of specimens I Inspection of specimens |
) P I with the apprication *Make the application form of || by Public Laboratory whether or
Specimen fabrication test specimen P not the specimen is in |
peci ) I| accordance with the apprication
y | !
| Fire test H Judging | | !
J |
o ] -———— - - - |
! |
Procedure Fire test N Judging
! |
-Reconfirmation of application |
contents |
«Apply for certification 1 1
Passed
! I
\I/ 1 1
MLIT | 1 1
! |
! |
P Issued of certification |
| Issued of certification | | | |
L oo e o o o e e e e e e e e e - -
17-a nn..\nIE%:‘“E( EZF) 17-b munIE%"LE(US)

17 REEFIEICHFTZAAREUS EDLE (UL DEE)
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4.6 US TEAINTLSBAI K ASR
US TEK L TWBBIAAT T A%, TGRSR E T T ARHE T 7 2 TH Y, Ml AR
T T ARMBGRE T 7 AMER S TWD, MEGRIL AT Z 2%, FEIT E20 & LTEDNLD
23, BE20 O HHEEEIN/ NS BARIFETE L L TRy, 2, fAKRST 7 2 bk
DOERA SN TEER, BENRBECTT VA F—20 D%, O BOEGEL Y 7 234
FNLHELH D,

# 18 US THEASNTLBAM KA SR

MHERA X

FAAIRATZ EHSZ
&3 MHEBRILH SR MEESIEH T2

WA plis g WEARME A - IR

tEhEE J
M8 / -
us fEREENTVS HEDBRAEINTLRL ZUERAINTVS ZUERAINTVS
[SPN RHEZEERAINTVS ZUERAINTLS fERINTVS HEVBRZINTLRL
5 F&H

Btk 777 2123 T, US OERL - 3BRE « SRETFIROBE N O AT o 72, Hx 75k
TRIZ R Y | BORPEREDS B2 DIERRIZHAAR LA —TH L3, AARL IR L THIEDOHF D H D
ZUTIZE LD D,

(IERR c R TED B EEHER, T EIZ5IHEh TS,

QMEERR M O HIFEHIBR B - B OBEREEE - 2 7Y 7 T —F R SR
THUENR R D, FHNHMOFTFREEELRESIND,

QG)Ed « WA DI AhAR M EIC ASTM E119 O h# 2 AW 723 247> T\ 5,

(DBh KX E : BAROB AR U IR DN ELR S D LAY,
US IZBW T, 385ME & RERICEREREZ B L TR, &
Rt KRR B R < BRE STV DI,

(5)Tit K AMEREFEAT : BEREE O BUE IR U T, 3 550 13 < INERF# N T o
FHiTH B,

(6T K BB P D US O/N—F—(7&E « REHIHAR LR U Th D03, IFNENEX
& LT ASTM HHEDIFN T — ZABVEX 2 W TV D RUIER e D,

(7)FBREITVE : UL 72 & NRTL BRI A, SREEE TRITTE 5,

(8)FBR ST 15 s B KERBRR I T HOKRBR 2 i T~ 5, USAMEIZ KK T F%

ERLI-ABRGIEE L TERALTRBY, KeanidsZ ticks
THHERAHR OSSR N EZHH L WD, ok id, HBRE
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BT gy by ZIC K DEBEONR L L s 722 s ma
BRE1TO 2 HRICHB SN D TH 5,

()it kA7 7 A D FEHA D BOKBBRM TS Z S ITB L, AR 7 21
AARLY LT, R LTS, £z, AR Y
FALZLEHIN TN D,

PR L7z K912, US TIZAAREL B LT, BRI U CEEENZR S A3 %
<L HEBET A DB Z 7 0NEW M OBERRIEEE - BA AL - A7) 7 T —FIT K o THRA
H7e & BAERR I FEHEN R Tgnfwéﬂf,kﬁfér ﬁﬁéﬁ@ﬁﬁ# A TVND &
EZHND, FTHATY 7 T —FBITx LT, T OREIC X D REAHEE O % St H
JRVNE WD RS B 5,

US ORKIEHLE US TEE L TWDBEKT T ADBLETIE, US ITIEBIKERBRIE % 1 KK
e DBMEIR VT 2 B8 LT KBRS & 0 | IHEVE SR L T ABMEDILCT VIR TH
%o £72 US ITIXHARIZIIT D IR EMERHMICEE S T2 X 9 72 3 55 OB 51T <
ﬁﬁ@MﬁﬁWkmmﬁ%fﬁ%m%Tﬁéﬁﬁk@ofﬁD\:@ﬁ%aﬁkk%<£
2%, WEWERE A TEIR T D - 0IiE, BERMREE L CEmMIBEORESZ 27 V T+ 5 0ENH
5ﬁ\ﬁ%ﬂ@ﬁﬂiMﬁ%®m%¢C%Hhﬁmﬁéﬁétw\H$@3%mm®ﬁ%ﬁ
EIFEE T 7 A D L5 IR T F ZABDORBETSF~D/N— RARENER & 725> T D
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BKFE. B RBRIZE T DREHEE

g G2y
Code IBC International Building Code
IFC International Fire Code
Standard ASTM American Society for Testing and Materials
NFPA National Fire Protection Association
UL Underwriters Laboratories
ULC Underwriters Laboratories of Canada
VNSNS NFPA 80 Standerd for Fire Doors and Other Oping Protectives
NFPA 105 Standard for the Installation of Smoke Assemblies
BT A ER ASTM E119 Standard Test Methods.for Fire Tests of Building
Construction and Materials
UL263 Fire Tests Building Construction and Materials
CAN/ULC-S101 Standard .Methods gf Fire Endurance Tests of Building
Construction Materials
= RY NFPA 252 Standard Methods of Fire Tests of Door Assemblies
NEPA 257 Standarq on Fire Test for Window and Glass Block
Assemblies
UL9 Standard for Fire Tests of Window Assemblies
UL10B Standard for Fire Tests of Door Assemblies
uL1ocC Positive Pressure Fire Tests of Door Assemblies

CAN/ULC-S104

Standard Method for Fire Tests of Door Assemblies
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SEFR2 Wi SR

Investigation of difference from fire regulation and
research between US and Japan

~August 20th -25t 2024~

Fire prevention glass and Fire-proof glass
working group at FGMAJ*

X% FGMAJ= Flat Glass Manufacturers Association of Japan

Circumstance

We have thought Japanese fire regulation of construction have
loose part and strict part compared with United States.

This time, We would like to make sure the difference of fire
regulation between Japan and United States, and also
investigate latest study for fire prevention and fireproof materials
(especially glass materials).

*We visited UK and Germany in 2015, and Singapore and
Taiwan in 2017.

After investigation, we would like to explain this results on
Architectural Institute of Japan etc, and propose improving the
Japanese fire regulation.



Agenda

1. Region and part for fire prevention

2. Type of fire glass panes .

3. Type of Fire windows ,roofs and walls
-fire prevention windows
-fire prevention roofs
-fire prevention walls

4. Equipment

5. Fire test method
6. Procedure to obtain Certification.

7. Other matters

=Type: 1 I I
=Type: IV
=Type:V

1.1 Region and part for fire prevention
~Region / Exterior side ~

[Japanese regulations]

area requirement
A: Fire protection district Both sides
B: quasi-Fire protection district Both sides or outside
C: Non Fire protection district none

Region in which fire windows and
doors are required.
(Urban area ,densely populated area.)

Portions liable to catch fire

SmoL | Sm. m
! 1 *
! i !
! T [ o il — 1L !
I 3m Bm i3m 3m
¢ T
| L
Road  3F Building 2F Building

-The part where fire prevention windows are installed.
- Almost windows are 20min fire prevention performance

window

—

>90cm

L

window

E

Fire-proof wall
Fire-proof floor

R

I

TR

ERf

The spandrel must be at least 90cm.

& Question

-Could you tell us the difference from Japan? (Region / Part)
-What is the spandrel height designed to be?




Portions liable to catch fire
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Portions liable to catch fire
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* QueStlon Portions liable to catch fire How is this in US?
|
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1.2 Part for fire prevention

~The part in which fire prevention windows and doors are installed~

[Japanese regulations)

Fire door: 60min fire-Prevention performance

-, &;lln* % Staircase:
i 60min Insulation
e e
il?\%}%‘;‘ l‘ P == ’ ’fii ii‘ ;\'

.- Atrium: 60min Insulation or
fire-Prevention performa

Y Exterior fire Window: 20min
fire-Prevention performance

* Insulation glass(walls) are only used
in Staircases.

% Fire doors are used for opening of the
fire prevention compartment.

% Exterior fire windows are used for
exterior fire prevention performance

The fire performance required for the
glass used for the atrium is not
clearly decided.

(depend on the situation)




& Question

What kind of glass
performance is
required in the US?

Fire protection compartment
[Glass resisting performance]

Singapore=EI60,EI120,E1240
Taiwan =EI60

UK=EI60

Germany=EI90

Japan=E60

US=***

Exterior
[Glass resisting performance]
Japan=E20

US=**%*

Spandrel I

Evacuation staircase

[Glass resisting performance]
Singapore=EI60,EI120,E1240
Taiwan =EI60
UK=EI60
Germany=EI90
Japan=EI60

US=**x*

Shaft space compartment

[Glass resisting performance]
Singapore=EI60,E1120,E1240
Taiwan =EI60
UK=EI60
Germany=EI90
Japan=E60, or E20

US=***

Taiwan =EI60
UK=EI60
Germany=EI90
Japan=E60

US=***

[Glass Performance]

E= only fire integrity property

(=flame prevention)
EI=Thermal insulation and
fire integrity property

Floor fire compartn

ex.
E60=Performance of 60min

& Question

Singapore drencher system

fire integrity

2=
==
et
T T
F—
T4
B
==
==
pen

Air

o

Office <—’—> Theater

Sprinkler

Propane bumer
o ‘ Glazing

Radiation shield

{ Exhaust i
i duct H
‘Gravel floor

Drainage opening ]

OO S (PO 00 & IS 8 S O UTe T

“Sprinkler protection of exterior glazing”

Does the installation of sprinklers reduce the performance requirements for

fire prevention windo

ws and so on ?

[Sprinkler deregulation measures]

-Singapore
- Taiwan
‘UK
-Germany
-Japan

-US

: The required fire resistance time can be reduced.
: The area of the fire compartment can be doubled. What kind of
: The required fire resistance time can be reduced.
: The required fire resistance time can be reduced.

: The area of the fire compartment can be doubled.
= kkkk

deregulations do you
have in the US?

Mixed use fire compartment

[Glass resisting performance]
Singapore=EI60,EI120,E1240




2. Type of Fire glass panes

[Wired Glass]
These are used as Type I ~IV

__Cross wired glass
Thickness:6.8mm-

L

[High tempered glass]
These are used as Type I, II, I

| Special shape and condition edge |

Thickness:3, 4, 5,6.5,8, 10,12mm

[Special multilayer glass]
These are used Type V

-

N7

6 Layers of Glass
Interlayer is sodium silicate

|

Diamond wired glass —
Thickness:6.8mm,10mm Thickness:230r25 mm(Japan) 23 or 25mm
9
& Question What kind of fire glass panes do you have in the US?
What is the most common fire glass pane in the US?
Type Wired glass S t(;l?;gsered e :Igzg-zzifrtr?iz; Special multilayer glass
. , . , . , Fire integrity
Fire integrity Fire integrity Fire integrity +Fire insulation
Performance A
Features
: Slit glass at the Used in large Not used Used in large
>ingapore entrance and exit quantity quantity
. of emergency Used in large Used in small
Taiwan stairs quantity Not used quantity
UK _ _ .
Used in small Used in large Not used Used in large
quantity quantity quantity
Germany
The most widely The second most As common as Used in small
Japan used fireproof popular after wired | super tempered :
g quantity
glass. glass fire glass
US % % % k% %k Xk >k % 3k k k




3.1 Type of Fire windows and doors 1

[Type I : Exterior Fire Prevention Windows(20minutes)]

% This type is mainly used for parts requiring exterior fire

prevention performance in Japan. - M M -

-20min fire prevention performance is required both side.
=Both side fire performance is difficult for IGU and
aluminum sash to pass the fire test.

Ex IGU composition ;
XWired glass +Air +Low-E glass. (Tempered glass)
X Super-tempered fire glass +Air +Low-E glass.(Ditto)

& Question
In the US, what kind of fireproof performance are the exterior windows reqU|red7
=20 minutes ? One side or Both side? Only flame prevention?
=Is thermal insulation performance needed?
=Do you have any other requirements from your government?
=What type of sash do you use ?(Alm, steel, wood, regin---etc) 1

3.2 Type of Fire windows and doors 1

[Type II : Interior Fire Prevention Windows (60minutes)]

% This type is mainly used for interior fire compartment in Japan.

-60min fire prevention performance is required both side.
=Single glass pane such as wired glass or high stress
tempered glass are used.
Window and door frames are mainly made of steel.

& Question
In the US , what kind of fireproof performance are the internal windows required?
=60 minutes ? One side or Both side? Only flame prevention?
=Is thermal insulation performance needed?
=Do you have any other requirements from your government?
=What type of sash do you use ?(Alm, steel, wood, regin---etc)

12



3.3 Type of Fire windows and doors III

[Typelll . Interior Fire Prevention Windows (10minutes)]

% This type is mainly used for interior partition in Japan.

-10min fire prevention performance is required both side.
=Single glass pane such as tempered glass are used.
When designing evacuation safety performance, it will be possible to
relax regulations such as interior surface restrictions and smoke exhaust
equipment.
Frame of window are mainly made of 1 i -
'rﬁr-;wjjun(mﬂ

Aluminum.

-In Japan, the above glass is used as a performance-based design, not a specification-
based one.

& Question
Is there any performance-based design in the US?

—Is the performance-based design based on the SFPE Handbook? 13

3.4 Fire prevention roof windows (skylight)

[TypelV : Fire prevention roof windows (30minutes)]

% This type is mainly used for the roof of fireproof buildings in Japan.

-30min fire prevention performance is required onef #

side. "

=Single glass pane such as wired glass, or
composite glass made of these glass panes.

= The fire test is very strict because 65kgf/m?
weight put on the specimen.

& Question
In the US, what kind of fireproof performance are the roof windows required?
=30minutes ? - One side or Both side? Only flame prevention?
=Is thermal insulation performance needed?
= Is the weight put on the specimen during fire test?
= Do you have any other requirements from your government?

14



3.5 Type of Fire-resistant walls

[TypeV : Exterior and interior Fire-resistant wall(60minutes)]

% This type is used for the wall of the fire protection zone in Japan.

-60min fire prevention performance is required both side. &8
=Non-heated surface temp : Ave=140K+T,,Max=180K+T, W
=0nly special multilayer glass panel is used. :
=The test is very strict .The test sample wall are being
kept 180 minutes on the furnace after fire test.

=In the meantime, the test specimen's temperature on = .=
the non-heated side is can not exceed criteria temperature and must not
have large cracks.

& Question
In the US, what kind of fire-resistant performance are the interior fire-resistant wall
required?

= Do you have any other requirements from your government?

15

4. Equipments

Test samples are exposed to radiant heat
: “ and convective heat from the fire jet out
- < from front wall of furnace.

L S
@ <
S\
» (2

4
e
¥ —

<Fuel >
In Japan, Methane gas or Propane gas,
(The former Fuel was used kerosene.)

%A gas furnace is higher in the radiant heat
than a kerosene furnace.

Japanese furnace 16



& Question

What kind of furnace and thermo-
couples do you use in the US?

Germany(MPA)
W5.5xH5.25xD1.5m

5. Fire test method

1000

Burner
Country Position Thermo-couple fuel
. -Sheathed
UK Side .Plate Gas
Germany Side -Plate Gas. Oll
. . -Sheathed
Singapore | Side .Plate Gas
: -Sheathed .
Taiwan Front .Plate LPG. Gas,Qil
Japan Front -Sheathed LPG. Gas
* %k %
*Thermocouple type

ooo |[heat curve]

800 |
700 ¢
600
500
400
300
200
100

0

temp(°C)

T = 345/0g(8t+1)+20

0 10

In Japan, only fire tests are conducted,
and hose stream tests are not conducted.

& Question

20 30

40

time(min)

50 60

Plate

Sheathed

17

-Do you conduct hose stream test after fire tests of fire-proof windows, right?
-How do you conduct the test in the US? (water pressure, amount of water, time---)

-What is the background about it?

18




& Question

NNEVEE BRER
UK BS476 Part20(=IS0834)
Germany ISO834 or Different uses depending on the purpose
Singapore BS476 Part20(=1S0834)
Taiwan CNS12514(=IS0834)
Japan 1SO834
US otk Which heat curve do you use in US?
A IS0834 heat curve
1400 \
1300 _1.73;0— 1300
1200 \1200
™
EI 1080
o T —
| 948 2
3 Exterior heat curve
hd 800
© / (Germany)
w ----- Sga--an-eu—zmms-n!——mnsszm;aEfﬂ;ﬁf—z - mmomm O 658
Q_ 600
E == Einheits-Temperaturzeitkurve (ETK)
(«) P 1 Hydrocarbon-Kurve
|_ == Abgeminderte ETK
326 Schwelfeuerkurve
274 == RABT/ZTV-Tunnelkurve
200 == Rijkswaterstaat-Tunnelkurve
N
0 35 10 20 30 40 50 60 70 80 90 100 110 120 19
Time[min]
¢ Question  ~Fjre resistance evaluation test method~
1000 A
ISOSM
—— Non-heated temp.(Max)
800 —— Non-heated temp.(Ave) /
— IS0834 heat curve -Japan-
— 600 After the fire test, continue measuring
& the temperature of the unheated side
£ of the specimen for 3 times the
*g 400 rzggl:egftztf)i;sgger heating time.(Leave for 3 times the
=X heating is finished. required fire resistance time )
£ MAX(initial temp,+180[K]) \
(R | R B e T
200 fzo770C ‘ ___________________________________
Ave(injtial temp. +140 What standards are fire-resistant walls
0 b——=—=—" > measured in the US?
0 10 20 30 40 50 60 70 80 90100 110 120
time[min]
Fireproof wall non-heated surface temperature criteria
c Non-heated surface Non-heated surface 3 times leave
ountry Average temp. Max temp. Yes/ No
(K] [K]
UK 140+ Initial temp. | 180+ Initial temp. X
Germany 140+ Initial temp. | 180+ Initial temp. X
Singapore | 140+ Initial temp. | 180+ Initial temp. X
Taiwan 140+ Initial temp. | 180+ Initial temp. X
Japan 140+ Initial temp. | 180+ Initial temp. (@)

\

)




6. Procedure to obtain Certification.

Applicant | PublicLaboratory |

Pre-Discussion
*Specimen dimension
*Range of application

*Test Date
-There are 10 furnaces or more in the
Preparation of specimens Inspection ofspecimens 6 certification authorities in Japan-
Make e applcationformof. | b tiespeaments maccomance | 1N€ procedure for obtaining
Specimen fabrication with the apprication certification is as shown in the figure
on the left.
Fire test = Judging
Passed

Procedure ’QueStlon

-Reconfirmation of application -What kind of procedure do you have in the US?

ool for certiication ‘Do you have exceptional rules for fire

regulation of windows and wall?

MLIT

FMLIT: Ministry of Land, Infrastructure, Transport and Tourism

Issued of certification

21

& Question

[Fire protection certification procedure special note]

-Singapore and Taiwan
Certification can be obtained based on test results conducted not only in one's own country but

also in other countries.
In most cases, the testing and assessment organizations are basically independent.

(*next page)

‘UK
After certification, inspections are conducted to check whether the products are manufactured
and managed in accordance with the certified specifications.

-Germany
Even fireproof furnaces owned by general companies can undergo certification testing if they
obtain certification from the government.

-US

% >k %k k
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Applicant Applicant
& '\ F Y A &
Proxy
Test request Application Test request
Report ' \ Report Report
- y Performange
Testing Assessment Testing Application |evaluation Aeport
Institute committee Institute
4 (Domestic and overseas) \
- Assessment Application f - i6cation
Certification organization
Application
k.
Government
MLIT agency

Japanese certification procedures Singapore, Taiwan

7. Other matters

v The relationship between insurance and fire regulations
v How to use ASTEM standard , UL standard, ISO standard etc.
*The priority of each standard, and conditions for using each standard,,etc.

v How often are fire-related standards revised?
Among those, what changes have been made in relation to
windows and doors?
* In Japan, until 10 years ago, fire-resistant windows were generally
applied (any combination of sash and glass was allowed), but due to
changes in the rules, we are now basically moving towards individual

certification.

v Are there any specification regulations?

v It seems that there are material certification and system
certification(window,door etc) . How do you distinguish between

them?



Conclusion

Thank you for your cooperation.

From FGMAJ
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E= only fire integrity property (=flame prevention),
EI=Thermal insulation and fire integrity property

Investigation report of the fire regulation and fire performance evaluation of

glass between Japan and United States.

SUZUKI Kazuyuki, SATO Akinori,
OMOTO Hideo, FUJII Toshimitsu,
OMIYA Yoshifumi
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3) International Building Code(IBC), section705 ,2024

4) International Building Code(IBC), section 706.8, 707.8 ,2024
5) ANSI/ UL263 Fire Tests Building Construction and Materials ,pp.13~14,2022
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*1 Nippon Sheet Glass Co., Ltd, Dr.Eng.
*2 AGC Inc.
*3 Central Glass Products., Co., Ltd

*4 Flat Glass Manufacturers Association of Japan

*5 Prof., Dept. of Architecture, Faculty of Science & Technology, Tokyo
University of Science, Dr. Eng.



SEEN4 BEFRREREN(2025)

Bammt NS X (CEE DIERD

Brmy N IEREFHF DRBHRS
(—#h) RIS FHE

2025/09/10

O AR—% HHAE
KA I
REEX

oF
I

HAEEN - BiE

FAEA>)— - 5fE5E

shiEE DEBIRFHNE &SRB SRR

KECHVTDERFIE —

SHEE R ISP DmEFEHI R

PO NIXENCEWD S ADERMERE S SN

BRSO O PAGEREIR

. BB EPSER

. BEMNERER (C AU\ D INAVEE HEHR —

10.17KiER-Hose stream test- L sRERTSSEREME

11. MK M EIEE (CE5 17 DM A I RESHMERER Y5 % PR

12 Bomd NGHER(C U S ERRE —
3.FREEFE

14 Boid N3 S A DFEE

15.F &8

©mN@W%WN?




1. AEEN - BiE

¢ FHEEN
B AGEFROBNERE D GRER) BAE(CH VT, IR HSRAICEHET SIER(CDULT
BAREBINHNEREZ LR T D, BECHEULEIN, LT (CHIR T,
AERDOBFNER - sBRE - BEFIRSFZHREL. BINTEDNTLVBBEMANITS X
DFRIRE. BREDENWZHER TS EZBNE LTINS,

ARSI SR MER T = X BEHSX
- MHERAL - RIZR - #5521L) EEARY S X
& HiE ( O A
BRI B N EFR AR : 201543H 4H~10H
A1FUX - RAY
7T RNERAE : 2017F3H13H~16H

SOHR=I - BiE
KEPH N ERGRE : 202448H20H~24H
AUJAM SHh3, A)INAAM fL R

2GAEA )N

Minneapolis
e}

OOOOOOOOOOOO
°°°°°°

Salt Lake City:
o

AAAAAA

A B AntARY.. 14 - ™ (Technlcal Grtass Products)
ShiiFoRNIA s e 3 | 3 7460 Ponderosa Road
Abigyeie S 3y w0 Perrysburg, OH 43551

e : https [[www.fireglass,com/

AEXA > ) (— FIREH/RIE

RRERIKE NZES ¢ Underwriters Laboratories

(—t)IREFi= *ULRRA&. USOREEERTSESE . iR e A&

AGCH i Technical Glass Products

EYMNMEFI 09 W KA FUSOINISANS - I5ATE HE
B A ) EoA



HEIEDEBRIRHNER E B RTSRAEE

& ZEDF/RBHNER &SRB LR

- US : IBC(International Building Code){?
- BX  REEEAEE - HBGE

BT RILRS

Underwriters Laboratories
(GRERBERS - STEHLRS)

us

Technical Glass Products
(BSRAMIA—=H—)

4 KE(US)ICHITDEMNR TIE

R - HNEEOESE. BEE#TES)LO— FOYER =, KEICHS T
DR TZERE(L. TOERE - FARZEC, M E(TREMN DS,

KU JAMNDEHS AT 1871F D NI RNMNSZER(CHEEEDIIE =
B, BREERCL O THEEZDEILNEHRNTS D, WIEDEE - BHAR
Hll ([CEAUTCTEARELHEZSRX T D,

<EREFINI—R>
E &R = (ICC=International Code Council)#' T codel ZKiE.
=EFEEREE(IBC=International Building Code) * 7 XU HRBEEEDN—R
(*NFPA\‘DULCET%)

<FMUEESE
é?k%ﬁ’f&’ﬁ% (NFPA=National Fire Protection Association)

BN S ABHEDRMBIMIE(HI) *ANSIARAE(American National Standard Institute)
O NFPARAIE  SCEMWEANRL. MECERETESLL,
PHNEXH S X : NFPA80O, NFPA105

S ULMIE (RFDOFIEE LT, FMAES ft---) sCEEHH D

- B NFA D ER - Z8EE : UL10B, UL10C, CAN/ULC-S104

- P NE D ER - SE5E 1 UL9, CAN/ULC-S106

- AN : UL263, CAN/ULC-S101
& ASTMARAE Xffﬂ"]?"ﬂ%jjfd?bo

- BN ER T - ASTM E119




5.9MEER EP O misHI PR

SMEERIOARDmEIEHIFR(US)

FSD FACIEBORS N IERE BEE(CXT D
Portions liable to catch fire (feet) Zj'J>’7 E—Eﬁﬁ ﬁDgB?FgE*E;{—‘
JEBHNE | ZATUHS5—HE 0%
0sFSD<3 |[JEBNE / AT I5—-8 0%
Csmodo | 5m. m BN R 0%
T 1 \ N [ AV ) 57— o
S . S E— L[ || 3sFsD<5 [3EBANE /2TUH5-H 15%
i3m Bm 13m 3m BN 2R 15%
H UL JEBHNE | ZATUH5— 1 10%
Road 3F Bulldlng 2F Bulldlng 5=FSD<10 g)gﬂism%z\‘ /7\70'J\/75—7§ 250/0
NZ= 25%
EFROSTNDHDED(BXE) N [ AT 15%
10sFSD<15 || FEBHENE | AT H5—F 459%
INAAS o
IEBHNE | ZATUHI5 - 25%
o S, A= i 15sFSD<20 |FEBHNE /| ATUI5-8 75%
RIDEEFRIEBEICISU T, S DE EBNE [ AT 5= 46%
SRERE S EIERASIPR T B4R 20=FSD<25 |JEFHNE [ ZATUI5-8 HBRAL
gy o BHNER HIBRRL
TEN'®DDo EBNE | AT 70%
GEPHINE4+Z S H5—=PHNEK 25sFSD<30 |JEBHNE / ZTUSHI5-FH HlFERL
BN 2R = HIRAL
e O . SEBNE | ATV HIBEAL
SBERIREC SO CHLIBIOZRE | ropaz0 |SEoE /200 05— | #lRAL
REC TN RESNSEMNTR BN PRI,

FSD =Fire Separation Distance(&l@EERE) 5| : IBC2024 Table705.9

6.Fr KX BEDFHEOSBICHWDS N S ADEKIEEE

B ES BEEEET T O

EEXE | BXE | BEARXE | RS B B8 A BERE 1
*3
EI90 E§950
us | EI120 E160™! E45 EI60™1 EI60 E20 160
EI180 EI120 EI60 EI120 EI120 E45
E1240 EI120
EI180
20 E10
BHA E60 E60 EI60 E60 E20 E20
E60
E60
*1 1 3REETIZET 60. 4BELLETEI 1200%F, [IBC2024 713.4)

*2
*3
*4

Fle. EARMCHUKMEREN NEERS,

o E=EAM,. EI=3ERM +EEE

: BB XEZTU T YR LEORRICLOTEBD. [IBC2024 table508.4]
: BEFREREE(FSD)PEMARICIOTERMEEN'ERS. (IBC2024 table705.5]
ZKM RN 1200 A FOIZE T H5ADEEN 100inchZARADIZE (3 H SR SEEVE(ESKDSNB .

BN E
| w
ERUXE | » . RERRXE
_ |
\_\_\_\_
EREXE | N

#B) BT Bii5



7 EEEPSER D AL

& BEEPEEE DM A CIDH S A DEKAEE

MBS
& %
RF(DEEF) G[mE
Us E60 (s100inch?) | EI60 HSZAADPBNFE
EI60(100inch2) EI120 | #EECRAUw hHSX
HSAANBKRF,
EES E60 E60 ki

o E=EAM, EI=EX0M +EEVE

HARFER N R)

8. EIMEREPSES

IBC 1027

TR EEE TR SN TV ENBHEFEENZ < BE5ND, FHIEL. EEEE
1PEFETDRN D TUVRUDY, RS (CH FFEADBEIEMSER &SRB EIE &R
tll\éo

[EBMBEEPEER (S, ©DIMEN SR T D2 DI EEE T 10feet(3,048mm)
PA EDE#PREEBEN N ETH D,




O. B AN GHUER (C FH U\ S DNV R BEAR

& USONNZRE HhfR

DNFGEE HhHR
us ASTM-E119
SF:N ISO834

KE(CH T DB OMBRE R,
ASTM-E119 : ISO834 & LEE U CHIHAITELWHY R <HERS.

1000

900 4;'—*@

800

700 =

-

600
% 500
5 400
300
200

———

—ISO 834
100 e ASTM E119 ]

0 \

0 10 20 30 40 50 60
time(min)

10. BUKEER-Hose stream test-

USIB SN S FUAZZRE UIZializrmis s UCERHA U TV RERTTE.

EERICNKENFEETD L WR GRERIAR) DHE5T . MOBMMIESHEER R EZE
BURITNEIRSIRNEVNDZBRDE L, KEMNTDZEICKD T, EHIGEMAUNH
Chia &z /HBIR,

- SERADERE N S 20feet(6,096mm)DAIENS. Im2/min DAE—RT (EKEF
F'a'i90ﬁ5|i/ﬁ0)iaé) TRIDIL— NTHIKU. 75 ABHEERADARIE - 118 - B8

+_\3 F\xﬁ‘{_—i}—_‘ﬂi—* |
oy
N A
M T TT
i 1T N
RS N
T TT AN *Iﬁ#

‘_14_ e o Hose Stream Test(UL9, UL10B, UL10C)

S3732 START



11.M NEMTUIEE (CH VT DM N EResTmEER 5%

& SE DM AN IERE MM ER 7%

- A REE)EE EERE RS [ O- )
i SR ERE T P DRERR D
139+ 181+ 34%0)H§ FEﬁ gﬂ%ﬁ%@%@iﬂ% E‘}EJJ
us DR RS TRk, (—36E509)
. 140+ 180+ \ J
TEERE | ERE
1000 A

800

Awa pYAN ﬂE
MEMUB DR — HBMAEERE (Max)
E3| MERBORE 600 — HBRAEERE(Ave)
—_ — 1SO834/NFR IR
us mL o,
1hX
SN abo ng 400
* EERE (S, MEME T
(KD [CE—DCEsE
200 [ oIIIIIIIIIISSEESII I

%ﬁ;ﬁr‘ﬁAve(%)J,Hﬁiﬂr%lanf"])
0 e ——esmau

0 10 20 30 40 50 60 70 80 90 100 110 120
time[min]

v

ASTM E 119
A R nRy
S — 2zt "
US | BEE | \oTMm E110tHg) | RAAA
< — Y. LPG
BHAR 1FEE* S —XHEXT 2.
I\\\ jj-ﬂ/'lk
ASTM E119ft  (B%)
E
iu : J KRS — 2 BB + SRR OB
'W4.5xH3.9xD1.0m KBS — ZZATEN + SEmh AN ARE S mamA (s LAEL)




ousmﬂﬁxmimﬂlﬁ(%) *ULOD5

Applicant <

UL

Public Laboratory

Pre-Discussion

*Test Date

+ Specimen dimension
*Range of application

Preparation of specimens

-Make the application form of

test specimen.

Inspection of specimens
by Public Laboratory whether or

- not the specimen is in

accordance with the apprication

| Fire test

|~ —| Judging |

Passed

| Issued of certification |

NRTL(ZERKEPEERERAER) ¢ULT

ST 2FER(OSHA) (CHEGRENIAERN
nu\uIE%?&?i'ijo

NRTLIC(E. ULZIZUS. 13H£EIH B,

Underwriters Laboratories MO1&Z|

ULHt@uiﬁﬁn PEHERAN SR ES L TRITTES,
|§b0)ufﬁﬁFﬁ7Z_U'C(i7a< — A% DFRERPRICTDIL
| 2%E(C, SBESEFRITIBAELEHD
X BARICHITD AR, REIOM AR TIZ

BUCGRETAELRERDA A=,

A/

14.Bait N = A DiEXE

S USTERTSN TWLBBAMNIT S X

USTER U TWBBEMAA SR (S, MEMEERIEH S AIEEH S5 A THD,
fECEHRAMRS S A MEGRIET) S ADMER SN TV D,

XMERIEN SR (E. EICE20& UL TEDN DA

E20DMIBAENNE <. HEDERLTLVRL,

MERD = X BESSZ
B8 ARSI SR (AHES 7
- TR S 2 MRS S 2 (EREFISR)
BWRME(E) BERME(E) BERME(E) WA« EEVE(ED)
HE & IMER
us fEARZNTLS HEVFAHEINTLEWL ZUEAINTVS ZUEAINTVS
SFN SHZUEAINTVS ZUFEAINTVS fEAINTVS HENEASNTLRL




BRI S RCHWNT. USDER - sBRE - SREFIEDEVVZ LERZ1T D T2,
BRAIBRAF(CKD . BRMEENERDIERRIEREF—THDIN. BEREL
BRUCHEDBDIEDZLUTICEFLEDD.

L IERR

* BAK IXIE

IR - EEADREZRIER

+ SRBRTTIR
+ T MERE ST
» MR AGHERIFDIEL

* BB TE
- BN S R DiEFR

: REBEITEDSNIZEEN. M L(S5IAESNTND,
 SEBEDH TNDHDERT

BEfRIERE - ATV OS—BERECISU THRENELRD.
S DAFEEIEERERESND.

: BRI OFESMNE EERRICEZVEZER L TH D, E3K

MBS B & <ERESNTVDEMINZ 0,

: B (CASTM E119minEehirz AUV ZiT > TULY B,
s BHNEREREE (CHUKEHER (Hose Stream Test) =9 3
 EMREOHREFEC T, MEBUTIEEN
I\ —F—fIEFEAREBUTHDN. ASTMEEDFA

> —AREM RN, RADAZHFALTWD.

: ULZR EDNRTLEREREEEI N, SREEZFTHRITCED,
: BUKERER M TION D EICRFE L. MAER(ETTI SRS

HAREIDBEEN LTS,



W

ZEMS5 . E-EERE (BE)

lg}ljﬁ:ﬁ*%ﬁa
OUL (Underwriters Laboratories)
OTGP (Technical Glass Products)

R

77> X0 —XEB
OA)JAITRKRE_I39>0R=)
OV RAZZINEYA>

JApple Michigan Avenue
Ohdmhfs

ORI B EERE



OUL (Underwriters Laboratories) OTGP (Technical Glass Products)

‘I O YO .

[

g Hl T Wi




O77>XI)—AE [Z—R-J7>-F)L-0-1I] 1951 O4VILIRKRFE_I592HKk=)
20 R OEREH SADR R REE (=—X-TJ7>-FI)-0-I) 1956

IEGRLEOUAKERD 1 AZ-AORKRNER

3

£ bt "'4‘3

'

.

i

==




i 0 A LI A TG

I

I

I

Il

T |

I

i




O>pd-94-45—-99— 1869
1871 FEOSHT KRN THEFTEROILHE—D o~
NitgzERY) OME1—->-%#9— 1925

Oz pdmhr
= IHTRANSEEULEILEE (R

&)

OxXJ—7+>7¢ 1968



LR-R-NTY> 1225~

O>I—
(NVA

S\
(875 J—Z-3I3H>-FR=1—) 1969

O3>

—hk-7->]1 1985 (2hz=H)

o
i
"

R

iy
A

jiii’
PN

ppa=s
e
RN
=N
RN
RN

DR
SN
SRR

.

AN
AoSSSSRS
)
oﬂfo.v..

Nt

— 2009

2H=F2aF KT -TORET

1

LS

1973

O94JR 49—

2017

K

(0150 J—RUN=B4

0300 BUR-UN-HAR-T5H-E)L 1983




OESMBEHREET (855)

-+ - SHIETHEBCAH SN BB BB R P E

2020

yh—

J

0110 J—X

D257 — 2020

o>k

4

||

ity
i

fme

ez



