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Development of a Seismic Test Method for Fire Protecting Components

by Equivalent Linear Analysis Theory

Ji-Hyun Kwark' - Jong-Ku Yoon*
Fire Insurers Laboratories of Korea, *For Sup Consulting

(Received December 27, 2012; Revised January 30, 2013; Accepted February 1, 2013)

Aol 53 et Lab scele

} S7pAsAlo| 2 S A eal
3 AFeE AL, BPeE AL $71
2 cm}n% 83 }oq BAAE 3L ARAS o g BATIE o, o
Aol e 2 slow TRzl 7] e} ki 2} AR s
LB Aol A AR AN Fa TAFel A8 A%
St 7 WA A Sl e RIS 4 SIglon, ojel B AR e ) AN i) oo

3 e A g
A o3

ABSTRACT

In this study alab scale seismic test method which is able to evaluate seismic resistant performance of the fire protect-
ing components in case of earthquake was developed. This seismic test consists of equivalent accelerating and temporary
accelerating. The former is to search for resonance frequency and the latter is to simulate vibrating by earthquake with
intensive magnitude. The frequency and displacement accelerated to the components was decided by maximum accelera-
tion of gravity, and whether or not they could maintain function was tried to be confirmed. This test method is expected as
an effective one for evaluating seismic resistant performance for the fire protecting components.

Keywords: Equivalent linear analysis, Seismic test, Fire protection, Gravity acceleration
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Figure 2. Flow chart of frequency field analysis.
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T3EFS Lab scde W71 e 49

73% AR L] 45 %0l SFsE =717t H3L, M=
559 7% AR EE7E 0.09 goll BlEEEE 0.049
FEo® 7IsHA drk. HAR R ok f R oke] 3t
AA = Helshd Table 137 72}
upebr SRRl o3 WA e ARlvke] &
ol

2391 AF3} 9 2~20 Hze] F3}5= 1 9lo) thefl H2 W)
AEFESF) 3t S7PEE 01298 ZAd9s 7}

]

of

i=]

tol 71350l olut A, v B9l o £
5S¢ BFASHTA Aok A5 89 ;-
I AR 292 gEe) 542 s Aue 5

Fste] Ags7] w2oll AFvEs 7H7] wEelt)

O, N X
ou}i

4

32 70l olst LITIAIE W
S0 91T AR S AT
AN Ee) e B ol
% glon} A A AR B A
PAAm EFASA BAE. o] ) LAy
ofs) abdule] Eo] £AEAY
o olg)d 24 BAlsl Hote] Aol
A B Hart . olE 98 SR
715zl o8] APAE TPl Hed o
b3t 2,

)

%

é mlm m°"

=

‘W Ll
<l
¥

ol
\

=
o ES

_|_,
o
o

o N & rfy Jm t o ofm
d

I o o o W

flo

321 7KIFI 2 7% AA

2] FoAES] WXIAGAIE Al 7T
ZF A @A o] f3ET, é AT w27 = o
of g}, siukslH 7] & FRAF TN 7H FHoF
517 ot mhEhA Xﬂ %—7}7%%5 71W& o]&-5to]
2-20Hzo] 3} g 9loll thal AAME 7Hske] FHF
g gohdtt, & Foeg gelsisie TaEe] 33
Fo5E Pasa PREe] BAHEA ol 9 sEs
AAsA Bt o] W) FAFuTL AW tgos 7}
QAE2 ARsjo} sk, 1~L s} F3, ThRIZ3te] 3
A the 43} o] Fol2l

A=0.002f* D 9)

71 AE T3 (Hz), D=
S YRt

= VK EE T Al 7RIEel vlFEstRE &
Aoy EgFaael tis) Aol 7=zt ool
Ho 7HIES AgstH F7HAQl ZHRle] gk X E
= B7FE 5 A "ok AFelA] BAskE FH o 7Rl
7HEE7)E 19 olEte|nE P &S 7ijbste] Hurige
2g °Js7t H== 5~15mme] 7H1E-g H-&ah Hui7t
ot 7RZe] AR o) 3027 7TRIANES A
s}, Bkl o] ol MoA sweepdt A FRFIS
7 VEREA] efo ™ A AxIwke] F=ukeet 77k 10 Hz
olate] A5} Helell tha) Hh7E=rt 29 ©lske] W9

7= (g), fe

7Fx1Z-(mm)

J. of Korean Indtitute of Fire Sci. & Eng., Vol. 27, No. 1, 2013



50 IAY - fET

Figure 4. Test specimens.
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Table 2. Test Result of Equivalent Acceleration
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Figure 5. Graphs of equivalent acceleration test (pressure
tank).
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Figure 6. Graphs of temporary acceleration test (pressure
tank).
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Table 3. Test Result of Temporary Acceleration
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Items Frequency (Hz) Displacement (mm) Acceleration (g) Time () Test result

Stand pipe case 59 10 0.71 30 Cover opened

Pressure tank 12 5~7 15~2.0 30 No leakage
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