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Abstract

Keywords: fire, concrete-filled steel box column, fire performance-based design

Duration of a building suffered a fire will affect the degree of losses caused by
the disasters. If building structures are damaged or collapse due to the fire, it would
seriously endangers the safety of human life and even influences the social economy.
Therefore, fire-resistant design is important to ensure that the building structures still
have capacity during the fire. The literature revealed that the fire resistance used for
concrete-filled steel tubular columns cannot be fully applicable to the concrete-filled
box columns (CFBCs) which are widely used in domestic medium- and high-rise
buildings. Moreover, the performance-based design for fire is still lack in our country.
Based on fire safety considerations, the recommendations of fire performance-based
design for concrete-filled box columns is needed.

Research was conducted first to collect related literature, specifications and
regulations. Then, this study was carried out experimentally and numerically to
explore the fire behavior and fire resistance of the CFBCs, and load ratio of the
building structures at service condition. Finally, fire performance-based design
guidelines for the CFBCs are proposed based on the literature and results of this
study.

The test results showed that the CFBC axially expanded and elongated due to the
increase of furnace temperature. The elongation changed to shortening after the
specimens reached their maximum elongation. However, the temperature of the
concrete filled inside the box columns was still low, and the axial deformation of the
specimens maintained a stable state. Finally, the rate of axial compressive
deformation increased and the specimens reached their failure. The specimens
subjected to load ratio of less than 0.2 revealed that the concrete filled inside the box
columns effectively enhanced the fire resistance. The specimens with smaller load
ratio resulted in a better fire resistance. Further, the results of the structural analysis
demonstrated that all the load ratios of the columns designed for low-, medium- and
high-rise buildings were less than 0.5. Moreover, the load ratios of the columns at
corner and higher storey were less than 0.2. This study established fire
performance-based design guidelines for CFBCs to benefit the design and assessment

of the fire resistance for CFBCs.
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According to the research results, the following suggestions are proposed.

For immediate strategy:

The calculations of the fire resistance of CFBCs can be added in Chapter 3 —
“The Calculations of Fire Resistance of Interior Structures in Fire” in the “Technical
Handbook of Fire Performance Verification of Building Structures.” The calculations
of fire resistance for wood, steel and reinforced concrete structures have been
included in the handbook; however, those for CFBCs are missing. These research
results provide the calculations of fire resistance for CFBCs without fire-proofing
material. When the fire rating is not satisfactory, fire-proofing materials are needed.

The forces of columns in a building structure will vary depending on the location
of the columns, such as corner, edge and interior columns. The results of this study
found that the load ratio significantly affects the fire resistance, and the corner and
edge columns have smaller load ratio than interior columns. However, eccentric axial
load would affect the fire resistance of CFBCs. Further study is needed to explore the
effect of eccentric axial load on CFBCs.

For long-term strategy:

The fire resistance formula proposed by this study is based on the test results in
accordance with standard fire curve. However, severity and duration of a building fire
affect by various uncertain factors. Thus, a reliable simulation analysis is required to
consider the fire uncertainties. To completely establish the fire performance-based
design guidelines for CFBCs, simulation analysis is needed to take into consideration

the influence of different fire situation.
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canditions conditions
—1— |
Simple Caloulation Advanced Advanced Advanced
Modets Calculation Calcudation Calculation
(¥ avaiable) | Modals Models Models

B 2-5 Eurocode 4 S v 3K 3+ % 3
(F#L k& © Eurocode 4)

# 2-2 Eurocode4 4w E RpEI fimf X & £

__As
A s
== h
iy Standard Fire Resistance
L e -
g A B i
steel sechon: (b/e) - 25 or (d/e)= 25 R30 | R60 | R90 | R120 | R180
1 | Minimum cross-sectional dmensions for load level 7, , <
0,28
1.1 | Minimum dimensions h and b or minimum diameter d [mm] | 160 | 200 | 220 | 260 | 400
1.2 | Minimum ratio of reinforcement Ag / (Ag + Agl in (%) 0 15|30 | 60| 60
1.3 | Minimum axis distance of reinforcing bars us [mm] - | 3 | 4 | 50 | 60
2 | Minimum cross-sectional dmensions for load fevel 4, , <
047
2.1 | Minimum dimensions h and b or minimum diameter ¢ [mm) | 260 | 260 | 400 | 450 | 500
2.2 | Minimum ratio of reinforcement Ag / (Ag + Ag) in (%) 0 30 |60 | 60 | 60
2.3 | Minimum axis distance of reinforcing bars ug [mm] - |3 |40 | 50 | 60
3 | Minimum cross-sectional dimensions for load tevel 5, , <
0,66
3.1 | Minimum dimensions h and b or minimum diameter d [mm] | 260 | 450 | 650 | - -
3.2 | Minimum ratio of reinforcemant Ag / (Ae + Ag) in (%) 30 | 60 | 6.0 - -
3.3 | Minimum axis distance of reinforcing bars ug [mm] 25 | 30 | 40 | -

(F#4L %k : Eurocode 4)
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BN @Al R R
K ~ ECCS-Technical Committee 3

% 44 551 ¢ European Convention for Constructional Steelwork-Technical
Committee 3 (ECCS- Technical Committee 3) (1988) /i iz 4 #&. % F 3] ;% 4 &2 R st 4
fed 2 i PR ERE U H2 Al AR e A L B AR doE e R
FECGECVETEVETRMP L AN R DB BRI R
F oo fnamop RS ’]‘ifﬁfi VR T A AR Hat ol 4
B & 54 ECCS i C W4 - ECCS "#r C R T # ML F ~ #7a
G5 % A R ER AR ARE > XA B EME 6090120
papi R R R PP EE AL R B26 527 - b

~

~

BRCOAEG [IAGRAN €25 STEEL G bR

see refarencos
for comcrote e T IO RS 540
quality v FIRE QLSS F 60
o ' om n =)
_reinforcing bars :t o w
wee taferences : g ‘\..:
‘l,?n er;‘lul-gc A s ™ by 1.5
reinforcenon P W
| T m "
i tR]
LI ) 19
a
R
see general title
] gl
um
|
i
| - ”’//r———— conctete
sce references W5
\‘\\\; - for concrore
qualicy 5
I e B g
‘ >— teinforclug baes .";
e vev creferences 7 -
for percentage @ 0.5 z Y z B > ’ =
I of reinforcemsut 2 ‘ .
dl = ) .
s | 1L ? 3 ‘
i ROLI UKW Lo, € (&) —*

seo genetal cicle

W26 ECCSémpmagt frmt & £
(F 4L &k : ECCS- Technical Committee 3)

& ~ American institute of steel construction (AISC)
AISC (2010)R =R 2 HE T4 S HHE & ~ SRR SHEEa R A @
ERF D ZEE IO IR AR EI VR LR E K *l%g{oa&wpﬁ SHAE
THRE LV HRE - B ET M

(ﬂd\

% <70\ by > =
ERR S AR B b A
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,./,,__:«g__ %%ﬁnglc‘?‘@%”

P SR E L LR A F R R T E

# ~ Society of Fire Protection Engineers (SFPE)

SFPE (2000, 2002)f L 1 425 P 3 & 54 X CHFBE (75~ EEITE
PRARFEBEHPELFERPL A2 VLA TR GANE L F BB

LB AE PR R 2 F BE R BT PEFFIE L 45
A oke g %“@ﬁgﬂé@”ﬁ‘%&“ﬁ ?é@%%i%ﬁﬁ§%$°
TENVRFRADELF BRI AR G FRVERBY PR T

Fr & BFUERK

KRG RT AR R SRR 6 AR e A LR A
B et s iR GhrE B A4 %{-lg]‘}- ViR oMK EE S ey ﬁ’r’:]

TEIRV AR RATIVE 2@ LT A o ARH Y P e

Eurocode 4 Part1-2 (2005)*% =4 i ~ $7F ~ B2 @ k3 K3 3
A G A WA o - LR g5 iE b (Prescriptive Rules) > ¥ - G a2 R
(Performance-Based Code) » 4[] 2-5 #7175 o it 2 2 K i A2 * R & R4 ik b
AR o AR RR R AW H R B A B2 o

NIST Special Publication 1061 (2006) & = 4 it f# X % 2& > HFEy £ 8
PN EOE: E 87N IR R it = R 0 BN ) i IR = S Y T & e
PrEETERGAPAE QEZEAXREEHAFr X 2R LM G QEAFH
BAe S w Ak arc GV UF R R RERE P 2 ‘EJE-K’( )RR A 2
ZF oot AR T REAKTED VX 2R FE T 5 % MER
PP AA D FBONLFAFLTHL o

~

SFPE (2000): & r ;i A2 @755 > EHE 22 AP VLR e 0 ol
2-7 #7715 R N R KL FE o pAGRTEAD VIR R PR i
*%@ﬁwﬂ’ﬁﬂzﬁﬁﬁﬁﬁiw%%ﬁ R B L )
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o fa

B R

(FH %R

B 2
1 #z(Lange & + 2012) > & 73] @ 3

e RN

A L

EELE SNrES SR

RRPEY

AR RS AD VR e

Dalining Profect Scope -
(Chapler £)
R
Kantityng Goals -
{Chagtar 5)

Davvloping a Fire
j—e! Protection Engineering
.__.:I g Design Bried
Defining Stakehoicker (Chapner 11]

| 30 DeGIIN ObjOCIVES - g TPAICLNA

{Chagter &) o
i

i Developing Pw'cvma: % \

‘ Criterla (Chapter 7

Deveioping Design Fee | J
Scenarios (Chapler 8) |
= I

} Dwmoong Trigd Oar.g'r |
—— { {Chapter 3)

|

[ Evauaring Trial Desigrs
‘ {Chapter 10)

L 1

| No Snleced Desigh™_
[T\ Meets Performance

Modity Design
or Ctjectives

(see Figure ‘G—f! . Critaria?
" Yos

— S

r r .
i | Perfcrmance-Based |

Select the Final Design Cesign Raport
| (Chapter 121

— — e

Prepare Design | S L Spectications, Drawings. |

and Operations and
Marsanance !l‘xual |
l'.annptv ¥

2 3B §2m~

| Documensation

W 2-7 Bk

: Society of Fire Protection Engineers)

7 % 3k 3+ (Performance-based design, PBD)™ Ji& * ** %417
FURFARRTRSRINF SRR
PEARR dod Ak ke R AR XEFEEE VSRR R
“ﬁ#%%f? FIX#A50 7 g s p

¢%Q@Ja$%@4,~ﬁaﬂ %ﬁﬁ*M¢%%é;:

’

ok
WL A

f§5  dris 1 PFER N 1B
HEERE o d & %%@ﬁ%ﬁﬁﬁ*%?uﬁﬁﬁﬁéwﬁﬁﬁ\
EERR SR A TAY S SUPAE S SRR S RN
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I \

i *&fﬁv/ﬁk%@?

dﬁ%Pfﬁ%éiiﬁWﬁﬁ%@?%?ﬁ’ ViR R 2 ’
TR P B R R R E L e R
FEH 2 dn g Rs2 i 2wt VTR A5 e AR o

Harada (2004):# i p 4 Building Standards Law of Japan & Iﬁlﬁf# (e I i
2 g > I < ¢ 23, Association of New Urban Housing Technology #7i& 3% 2.
ﬂ’bff«ﬂ?’b@ﬁ? A3 b pErT o 5N °"F'q/§ﬁﬁ? Mt A VRGN o
£ (2-1) ¢ o

L (3.06x107° x FM™ x t +1) %% (2-1)
ACFC
He P S5 P EN) Ac 7RG 85 f(mMm?) > Fe 5 B2 % & (MPa) > t
% PR (min) o
Kodur (1999) R 4= 3 F1Ajfe> 2w g iR mt v F 7 5 et U ki » £
VUgclE A F RS VR S BT O DA VR 05 de 2 58 (2-2)

DTIR o

:fMDZ\/E (2-2)
(KL-1000)  \cC
B¢ SR L@ VR (mIin) f 5 28 22 A (MPa)> D 3 %% ¢ 4 (mm) >

Ciatfptssez PEKN) K 55 2%LAEFF > L 5 AL & (mm) > f 54
FREALF R HBEERKC VAP E AR TR H RS > f 5 006
dhE PN AR TR 2 REY o f 5 0.07) 0 F b 0 A4 E N L
RS 4z 250 % 4] 5 R<I20 min » 20<f <40 MPa > 140<D<305 mm -
2000<KL<4000 mm -

Park & + (2007)#F# = V4 iR EI A VT B B2 B E LT B R

Ml R A (2-8) o FE AN AR

15



BN @Al R R

3
t=(172.7-50.8 /&)x In(>19 2-3)
107, %A,

oot 5l R (min)oDe 5 H v iR L 2 AR (MmM) N 5 % 4 4 £ (kN) >
fok 5 28 % R 4 TR % & (MPa) » Ac 5 3 iR G2 2 876 f(mm?) -
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BN @Al R R
2% EASRAUAaaELR%
AEMEANBEUMB LT AL VBN YRR AP BREAR

CNS 12514 " At i 30 at L i B2 | 2 AR MR REE (7 @l L 385k o

o ¥

-3:\?,
-y
[
I%
=
-
ﬂ.‘\

CEERE R

A2 AP RAES 2 IR B G0 FRIFFL ELELE
FALRLRFEEFORF S REF AN @AM R E VT L] e e
o KEHEE E IR R ERHEBARE M RS A P E RGNS R
B AR R e Sl s W o e P E A fep B
PHUPES L ZREERIHF oL F o d MBEE (01 R FE- kF Y S
R (R 3-1) AL R e P EL VT Y AR F AT R

FRPFT A2 A% RG22 AE N A EEE > ok 31 T o

180
- ¢ O 400 mm square section
160 - L4 i 500 mm square section
] A 600 mm square section
— 140 — A
oot E ¢ = A Filled reinf, concrete
E 120 - & 2 Filled concrete
& o
= 100 -
= o
Z 80
§ ] °
() — A
g n a
= 40— @ o 8

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
P/(P+P,)

TP A E o Pt P E RS S A B2 R -
W31 FEasiwiatelmE
(FAHL IR - B2 $ 2013)
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CEE I SR L R E

BN Al ek A R S AR R A SRR R e a R
W P ERAMERVE R B P aF SRS B I E RS
LRI e s @ A 4eB) 3-2 47 o A Al4k 2 4k ¥ $ % AST72 Grade 50 12
i+t o B 19 mmo & 3060 mm o i eRR R E AR B ARAS B L
Bos 35 & RRNEM G Tmmo de@] 3-3 47 o ¥ b SRR e 3Ry
FEFEFETRRIRTESE TR M LG i S TR R E A 20 mm
FF I AR 3407w o FFH P E LRI BRI AAERY Y 1 TR R
Zop RHEIRGES BRI AoR 35 477 o

<
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K

o AR LR

o

1

% 3-1

ki R

LR

%r® = < BxHxt
(mm)

g\‘. €
(P/Pn)

B6N-.15

[ 1600x600x19

0.15

B6N-.20

[ 1600x600x19

0.20

Hir

P it fis

P & 3R HMARAERR 58 B+ 4P B 3H B do - 9T

(FHsm AP ER)

W 3-2

S ML, N
RO " an
A s s s e e e e e e
- >
b . a g e T
N
P N o
N T
DL T U T
IR N
R N
....... [ R
U .M.A. A N
a g s ‘A/
..... R
..... T S
ﬂ. y . s P

Frsi g

A4k ¥d 7 AW

(FHR KR A7 R

FB 12x25

600

/—‘R—< TYP.
7

19

[e2]
—

124

35°

H

N1

600

unit : mm

B 3-3 48 |4 1 %75 3K 3 B

(FH%m : w5 g K2
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YA gt at LR

Hoous

(b) + W1

(@) #HALW

= ) .
- ?m ™ S
% W E il
o

[9N]

=

0022=07v©S 06€

unit : mm

Bor il s §itpsaim

B 3-4
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AR UMD VR L

- 850 _
292 292 R 25
o N
L o
! Ql |o o
>1.O(J'<
r =L > | o ol p16
o I\ [ ==
S 1
— e
unit : mm

B 3-5 st A F MRtk B

(Ff kim : wF g T2)

RO semelre

RHEITRR AT

BT ARP| R RIS i g2 B

CHREES L UFA 0 LA RS

WK AN INET ISP

FAE e A U F A s e s

T ARG ETBPIE-

L oA AB R RGBT 0 B T’F%E.%&rj it o2& UFA iRl 3-6

S o RN TR RRIBEE E I RCE 0 D RED B AL F WA S 50
Ed ERTE IR T I W DR P AT L RIEEAEL T W o AL
3}/7@3{(&1}' fzt)@ ‘f]q* ’leE] /,B‘»Jfﬁ/? lﬁ'—{t&lﬁjﬂ. - Fe o ﬁ 1Ef'r,w/f{4 ,;’f J\'Fi

M2 e b g AS72 Grade 50 R tR4hH 0 FEE R AR 5 3.85

tflcm2 > Fid 5 B 5 5.23tflcm? o :EREP ER F S fxp LHE RS > H 28 X 2
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F2d EAN s AR

B R R PUR 5 B S 580.3 kgficm? 5 iR 52 fiert o dod 3-2 #1 o

- S
B . : o
A\l

.

B 3-6 ek UzaHsd
(FH kiR @ A5 F BEIL)

3 3-2 RHEI f

L £ (kg/m®)
KR ek & A fet | ot H -k Sy
329 66 44 780 992 175 7.03
[ =ap
Kz 725 15%
B F RIS 5 19 mm
ke %0.3977
(FH KR @ ATy EEIL)

%~ FHE A PIRALH XK

k5 CNS 12514 R sk o K E i 220 ad Lidse iy 8RR %)
BERHEMER BRI KRBRY 075 5 i 2 B2 065mm2 KA &3 ®
T B HRIFMZ AL (2800 mm)p 2 3 BETH F R o FEHETG F R PR
P ARG RHAE EFEMEA G IER TR FMEe 2 4Pt fa 24w ot e
LB A R A Y LK R 3 BRI R ED 4 BRIBEK BV EER A

245 40120200 & ¢ o PR AEIR R RIBEA 0 4o 3-7 rom R E
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1

AP IRAT B E R > 4oB 3-8 1T o

o

o

07

1
1
1
1
1
1
! 40 808081 281
1 i
1
! A
o
: R
' s2l$1cac3c2 c1
L —
| B &
1
! S3
1 562
1 '
' 600
! C
i ® 2t B R pE
! A AR R B PIEE
:
1
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1
1

g
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8 1
© 1
1
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1
1
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B 3-8 EAMEpINMITBERX

(FAL KR © AFT 7 FEIL)

o8 PEHRERAEK

Py R#MErp iRz A g VR %Y w24 ot Vi Al
B A At N R AR AR e P 2 BB E o e B A S T
ﬁxmsmm4%ﬁﬂﬁwﬁzﬂﬁﬁ$iﬁ&’jg@ﬁﬁﬁi~ﬁﬁWL%

V3L g SR RN R RIES A o 4o UK & B 2000 A4 LA 4 0 (AR
5 500 mmo A A d U E IR AR AT E 15U AT EE R R
RO FE

RHEE AW 3-9 977 > FHREZALS 5 e PR K HHE R A B4
Aprepfoigo £ AT A A RN SRS ST s w
li%@ﬁ@%ﬂinﬂuﬁkﬁé&ﬂﬁﬁ@g&&@ﬁﬁéﬁﬁ;?ﬁﬁy
CEGCRR TR EF 0 2 FRERGEWM #7243 .

W

25



ANy VR

Sk 0
S Liih:

2 LY,
WOy T e 1 '." 't
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||
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B39 FHRFMKETIE

(FHm 45 )

FIE RHERAHF
KE ot v F B 5 gk ONS 12514 38 (7 » &% Fde™ 77
HERLPIEHFEAR
1. Z P F iR F & 10~40°C g2 Rp > p B A& -] *t 50°C ;

2. REHBHFMZPENHPL T F IO L BRFLLT D I 2HUEY
PR A A TR E

3

3. HEHBAW S LN 0 T RTBZA N EFF I EHEIRA - R
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FZ R HE S EAlmbetl R %
L s AT

1 FEEFEA2 % BRI R o2t e FRFEA 4T MR
R Ap £ 5°C B HP

2. v '}_,‘é’_%?{% A A AR R - R TR o 4 A S #ie L
T =345xlog,, (8t+1)+20 v o) 2-1 977

MM ZPEFERFI R T F RUEF LR H R AP AR
FOTEEE A R P

4. P ERBEBWER AT BPIL BFEFAQELLHETE R —

5. WML T A rd w2 kI RR R ERRART F R BET L
SRR ST T PR SR T T LR

6. FohERS » PRBFEM RAH N T bk o
a ok g B b

Lo P AL AREET AR

2. A RF 2AUWE T L AL FIF

8 REHE 2 i AE2 o B phe BiEE(Mm) 1 C=h/100 ; &+ $h
e B 45 5 (mm/min) @ dC/dt=3n/1000 » # # h 5 3#MA 4% K o *BRP Y
PEPTE 3R 2 gt phe BAEE L 28 mm 0 oS dhe B EHE 5L 8.4 mm/min -
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A3 & 5 3L B6N-.15 2 BON-.20 & & :Rffmf 1 i s e % 0 L R sk
A e b U E AP LA S Al At L 2 B e SR sk R
WRES FURRAE L 626 kgflem? > 44 F 0% ks B L 3.85tf/lem? s fif s B A
5.23 tflom® o vz B 4% F 4% 53R GRS gt B AR R 9 5 3106.2 tf 0 ik
S RB) A LB e 2 o 0 FE P Aok 4L 9Tm S R RALE 3 R Pait B e
- YT o
41 FWHEH2L e E

b 15 4 3N F
SRBY Y BE ; = ? -
A 5 (PIPY) (t)
B6N-.15 0.15 463.3
B6N-.20 0.20 617.8

(FR &R A g AL

F-8 REE¥E
% ~ 3#H B6N-.15

FHRELPFZPERYS 33°Cr#MTIBER QL 337 °Co i# s e e
£ F 4633 UF ¥ 45 RAZiH 15 A 4515+ T AN 7 P bR RS < B D 0
PR R HA 2 RN LA

SeiE e T g W e CNS 828 0 Rz B G4cB] 4-1 977 o R Hh
w A P 2 B (o B 4-2 S1m o A4 2 R R D RIERE B A B4R 4-3 &2
Bl 4-4 #7515 d * C¥ra Rt plEEZ CS1pIEE > 2Esk B 4n 40 2 4578 B % 2R
BOIRAGPIEEIT AR 80 A 4BTEIELE K o FI T AN HHE W ZRIBER -

RERETL 28 A4EPF > Sl B E A B Rl ¥ 50 R )
B B SR 3 B2 B s T 30 A 4P 0 R T X B
w i £ E 18.6mmo it TIE R L 841°C o M £ o s B TR
% 563.7°C R ¢ 2 ",%&"PTF!'J ChplgpLimg e v 23 743°C #t > Hepjplgk

CEMBRL > dof 43 LB 44 ra o deg T 31 A4 0 EMdhe B4 W
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iy VR R E Y

WM s EE S F S EEEM A L3I0mMmM AT Nk R A G DRI R EFF D
dodh 46 A 4B e F o

A9 A4 SRR B E CRA K SRRy BEGRE IS R &
PR T2Z R PR THFRFFG5 962480 B D Ao 146 241
M R GEE FO 0 @ 2t so# 166 A i CNS 12514 2 B~ fho R iE §
8.4 mm/min 7> X T FEHA 2 KE N4 o B FEE o L FEN BON-.15 @l
Wb VR TR A BTR] ) RRLA PELE lpEaT e

B 4-5 5t VB EM2 i Bk FRAAGLET 2L 238488
F's BAAER NI G 0 LRy g HAE § A 2 R VR )0 R IR %) 4
G e b PR R b RN R IR A AR T LR R, H oY gk LA
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4o @] 4-6 #To7 o
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200 -_ Furnace Average Temperature
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Axial deformation (mm)

'20 LJ I LJ I LJ I L] I L]
0 40 80 120 160 200
Time (min)

W] 4-2 354 BON-.15 % 4% 4 i 2 i $3)-FF I B 14 B

(FR &R A g R

(@) A-A 855 4 ¥ A (b) B-B %5 4 ¥ A

1100 1100
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I 1 S294S1 @ 9
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L |
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) 1 5} .
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B 4-6 3548 BON-.15 4195 B 283k By

(FAL &R 1 A7 5 KT)

A BON-20 5 et 2 e U E o RBBIPFTISTIE Y L 331°Co @
HERIBET IO R 5 334°C e pht P E 617.8HF K RACEL T Ak A
MR LR BT AP R Rk FRAD (T R 28 4 4)
H BON-15 %757 5 4pk 5 ¥ £ 75 & Ap $2848 BON-.15 & % Flid B+ # £
75 0 3248 BON-20 35 28 A4 d b X e ¥ E £ 16 mm > 4B 4-7 #7% o
PSRN TR R S 83L°Co 4ol 4-8 i s B A et THER G
493.4°C > 4efl 4-9 #7775 B s RIZER FIUELE A AR pE 0 1R R A AR

%7 B6N-15 ;R0 2 B 7 < > s ? Gyt 3dih o

fE 28 A4 FHphe R REE S BELRERT  FHI B 50
A RS RHRGERAARSE > R Py AR 30 A4 R
RPN FFBD ) A B2 R B S B B0 4 4B 0 R M R iFE 53
T PR R AR o R E (7 80 A 48 0 3R BON-.20 i i R
S SR AR
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