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D=3w+2d-2t D=w+2d
Contour Box
Profile Profile
[Q81] 220 &= 2ol =2
U E4E B
(1) 42 2agE 1
7y7ke] i (steel reinforcing bar)e EeME ZAYE IE(cover)S Aol =5

= ROl #uy do fue] HA ARF FAE 7RG o7 /e dZo] A}
29 B A, 27te] Ao HAUETAL HHo] WA ZATE FEFAV H
oz HE g EFAS HAF 3/4in. (19mm) ©]/do]ofof gt}
Q) ZYZEHYLE FIYE K (Prestressed Concrete Beams)
212} & ZAl(tendon)E EAME EAYE I E(cover)S Aol =
He ol Wy A ®uztel H4 ADE FAE 7RIt 0431 78 €] 73*1“7}
a Z17be] A HATEZA 0 wFo] AA WEZA s} "ot 7zt
= 2% lin. (25mm) ©]/do]ojo} gt}

7% (Steel Columns)e] F= l:r77ﬂ7]' S7bsta, 4
Z713g a8y JEF 238 E AS, WIdAHdse S S84
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BHal R = WS ES(2E<)
h=8&& Wt FMH (mm)
D =&3JI89 L&5= 420l (mm) (O82 &xX)
W= E23JIs9 &¢20g 2 (kg/m)
Ci & Ce= UatiHel SF0 et 2l =2 &=
ANHE Wat ZE CHoll, Ci=69 & Co= 31
22 d5 Wt 2EO0 Holl, Ci= 63 & Co= 42

(2 d31 = #& o] 83 ¥ (Membrane Gypsum Board Protection)

MIRER HEH HE 7159 U e o9 TS o] &3ste] ALt
R=16[AW o7 (2413)
W= W+0.0008hD (S414)
B R = LISt S(AIZEER)
h=4D 229 SH(mm)
D=&3)|s82 &%= €d20l (mm) (A2 &=x)
= 30|89 ¢20led 2E (kg/m)
W'= E3J|sl &08E E599 «420/e 2 (kg/m)
—a—n
Contour _‘_
Profile c b b
D =4a+2b-2c D =3.14b

Box
Profile
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Z3YE IEH HF 7|59 UIdes> FIYE FE 7/
“‘%ZHP/] %‘%Er"ﬂ ue} bt s E E7)59 A5, 47T o)de

£ A9 glen, 2in. Glmm)Et #e FrAo ZIAYE jqﬁ#

o] %’ilﬂr.
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T & (Water Filled Structural Tubing)

2ol AW FETE wE WA mez cid Fnezd da dad AUas
[E 1]0] e Aok sAA s A BE Zo] Ro] ZwalA ®h

(6) =2YE FH9E FF E=(Concrete Filled Hollow Steel)
WE7E A7 gle SAER A T3 EF V(o Ee FETE) W3}
e thaoll olste] A Hojof St
_alfe+20) B
R =0 1P (D/C)? (Ea. 5)
M2 R = Watds(h)
a =289 220 2 SF0 OE &=
flo= 232IEQ 282 &=2T ksi (MPa)
KL =219 25 20l (m)
= AX2A0l (m)
= $520 g, SAXNXA LUTH LE0| AX&E= Jls2 1.0, HEHH JISs2 202 BEE
= 28 JIS9 NS &2 IAMAE IS It H2 Bl 20l(mm)
= 2dHAXX L2 Sols L Alots2=2 olst ol&= (KN)
Column Size, Fire Resistance |
Deseription of Canstruction . fram Test,
(mm) minutes
Water
Steel column, water filled (;5{:: ’; 1205: ,I{Asj 30
=1/4 to 142 in.
(B 1o 13mm) Steal eolumn, water filled, with slaave 1010 =148 43
T-18 ga. for impraved cireulation (254 = 284 = 8)
{1.21mm)
Stael Sleave
[ 1] 0| MYZ FEFLZ WEHs AME ZE(EF
oleg g gL Theel ARZAL RETh
1. 875 < W3t 5] 2412 o8t A
2. WHE F3ZE dFA=7F 2.9 ksi (20MPa)©]’d 5.8 ksi (40MPa)©]std A.
3. 7159 frEZol7F 6.5t (2.0m)o]d 13.0 ft (4.0m)°lstE A.
4. D#-2 5.5in. (140mm)o]/dolojok slar ARZE7]E 9] - 12in. (305mm)°]3l, U8
7159 4% 16in. (410mm)©]|3td A.
5. Cite sdd FAYEY AA F=olstd A
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(6) EF2F (Plaster) J&HH = 7|5
B 9ERY HAFAE Egb2H 98 £ 5% g (metal lath)o] 9= 2
2o A EH wgEo R Z35ta, 1 ¢ FE e 7T EHAAEH gz
2 ZAg

. 3 E 7]F(concrete columns)
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HoFAE =49 TR BARC] Bag W e ol Tin 26mm)E #3 & =
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AAE o] AR A9 WHAAE Il YAV FFAE BAS 4
T Aok (EM Data sheet 1-22, Criteria For Maximum Foreseeable Loss Fire Walls And
Space Separation =)
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7}. 24 ¥ (Masonry wall)

AW Yidse H3solid)H el A5 ¥ Ad R FAG #A#Ho] vk Fo] Hl
ANE=E A7) Uﬂ—v—oﬂ, 57} F7(equivalent thickness)@& &°]& AM&3Th 571 FAH &
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. et AsAQTY, FeraEst A WY Sl A sk 2
BI Aol %7}%»41(%)011 Eek2E e A dstel Wadse 29T

Y. 2 Z3IE Y (Reinforced Concrete Wall), &3 ko] (solid partitions), &
Zteto] (hollow partitions)®] W32 [3E 2]o AAI= ] AT

o X¥ X3 HE=(Type X Gypsum board)

Tt Aae 4 A9 (calcium silicate) 278 FEW oF 20%9 &S st
Atk Al =EHH, JAAHo g2 Fiol WEHUA Ao HE + A=EF It F5
717F EH yd, HuRes Zert Fadn. JaREe FEE fASIAL Wi
= FEA717] s, FElARERAAE 54 HJuRed FFHrE o v =

S
ZHEE FAYE Hd(panel)> BEF T4
E(wythe)2 A= Aot ddA2z= Ex ZY2EHIA(EPS)O] T Z:’ﬂoi o}xqzq o]
W ZHAo] Agete] 71 dY AHEHE AEo|th < 549 A
Ao EAe Y= G2 A&3t. agus By FtaE GdAE AT
ZHNEE SAYE ME=HR g Witd e SaYERS] 7 FAER H7hE o
of gt}

Feinforced Concrete Walls

Actual Thickness, Firg Endurance Rating.
Aggragate Material in, {mm) [l
Unknown aggregate T (190) 4
6% (165) 3
514 (140} z |
Solief Nonbeanng Patitions
Addled
Fira Resistance,
Canstruchian Matertal and Thickness Endurance, | Both Sides
hour Plastered’,
hour
Sabid Partition, steel frame, Metal lath on 34 in. 1144 in, (38 mm) perlite gypsum 1
(19 mm) steel channals 2 in. (51 mmj) fibered gypsum plaster 13
Metsﬂ L,a1h Pl 2 in. (51 mm) sanded gypsum 1:11% 14
et 2% In. (57 mm) fibered gypsum 2
plaster -
Channel Studs 2 in, (51 mm) Cement plaster s
24 in. (84 mim) sanded gypsum 2
1:1%%: perite or vermiculite
2% in. (84 mmy) fiberad gypsum 2V

Holiow Nonbearing Partitions

Fire Resistance,

Consfruction Material and Thickness jaach side) ot

Fiaster and matal lath on metal studs 1 in. {25 mm} neat gypsum zla
Expanded metal lath Plaster | 1in. (25 mm) perita gypsum 2
e = B g bl 1in. {25 mm) sanded gypsum 1:% 2

3 T dn. {22 mm) sanded gypsum 1:1%% 114
P e e e S e e e e B T in, (22 mm) porflard cement 1:2-1:3 1

Double Channel Studs 4 in. (18 mm) neat gypsum e
%4 in. {13 mm) sanded gypsum 1:2 1

44 in, (19 mm) pertland cement 1:2-1:3 ]

£ 2] B2 232|EY, 3 29|, 53 Zi%tolel Ysi s E(EF)
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(1) &2l (wired glass)
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J

Z=

=
=

2] 257} 1600 °F (870C)

Sajolz AR

£

55

(2) W82 (fire resistant glazing)

Watfreol= &4 {2 (monolithic borosilicate glass), &

M-
Ao
el
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219 799} o] ASTM E 119(NFPA 251, UL 263)<]
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() ©¢<¥ W33 (Insulating Fire Resistant Glazing)

7] 98 AHgET 29 2 olAe o
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Methods of Fire Tests of Fire Window Assemblies®]
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AAF glo] T NS wAel AT & o Ay
e} gl wel £E7) 5°F (15C)old 2 "ol AL} 104 °F
5
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U EERHE = Jdorz gd UgiadEs 9
=] o 2 =

T =

7. SIXYXFCEXY (fire stops)

SRR Al= A7 e 7|AA Adujrp BEd e btgE #5ste F99 TR
E sty ®Estr] 98 AeolH, TR e ¥ S T

3l sHAAIGA s v ARG 7 ¥ e utge] HA YA olde

2 AAE Qo) s Fas

rl

o

BEF TS A%t ZF(caulk), HE(putties), ZZ-F(pillow), ¥IZ~¥E(mastics), BE
(board), A& &, AWME &2g] 5o thds stAAEA AFo] dvh old EFHES
(1) A&stHA] $£(char)S At 1 FHA A= Az & At 2 B E AF3HA
U, 2) €& FF3tHA F371E BESe VoS AW, 3) R3] 52 2R =&
H B AY FEAA 27 F99 2~1007HA] F-A7F sojyrlE Foh

stAArGA Y F7, AT A ® O AVIe £%, d5d Uy T8 FHd
stAxte A o] FAE TS oA 7HA adSo] #EHo FHE SAAEAY e

52 APk

ASTM E 814, Standard Test Method for Fire Tests of Through-Penetration Fire Stops

71%e F saUWs9ess)3 T svzess)e F 74 555 AAEH F 55 <
So Toyy, spAxdAde 39 2 Lerbsst Td wE a4 Wl AYor
T2 g Ae Fed AR 1/29F (3 Ey 1413 oshwk shafo] A 3t
AargA ] thste] FH AT A PR F R (test sponsor)©] SR =FA]7)A] F AE
= AHEtEs 24 = Ut

T s5< 2odgd, sAAdA7L F 559 75 33se 7Ies 547 & #
otyzl, stAfol] =Ed Wo| whE W] 2uis A 21S FFEoF dh. ASTM E
11991214, ASTM E 81494 2=+ #te e ¥ 3 spxrdA ot dFst= =49
FHe] oy AHM SAHETG T 52 A== W% W] o= 3 Ao &
L7t 2712 %04 325°F (181C)o1 % A<t H Ae= A& AHAES orgnt

o TH5ES AbEslokste Ao gk X" oJHo] fleE=E, FM Approvalst <1%
stARtEA o] AZEHY] TS 919 T 7IEdd 250 A &31E, #Este EAY 14
A G- (Thermocouple)2 ZHE LEE FASTH A exE ARTEA] HsA)
EEHoA #BEshe EAC 2 (ERHSE 1in[25mm]EolXl) M A A Hh
o]# 3t HITHLS ASTM E 8149 FEoA =8 AW, T 5FETGE FASAIN F
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