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Abstract: Based on the seismic hazard information about destructive earthquakes happened in Sichuan province
since the implementation of seismic loss assessment, this article created a vulnerability matrix of Tibetan folk
houses by analyzing their destruction ratio under different intensities and damage degrees; adopting methods of
analyzing building structure vulnerability and log—normal distribution model, based on vulnerability matrix of
Tibetan folk houses and the relationship between seismic intensity scales and ground-motion parameters, this
article created a vulnerability curve by doing the probability curve fitting of Tibetan folk houses in the condition
of being devastated, damaged and almost unaffected by earthquake under different seismic ground —motion
parameters (at peak velocity), which provided references for vulnerability study of other building structures,
seismic loss assessment and hazard prediction.
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Table 1 The destruction ratio of Tibet timber frame folk houses with stone enclosure wall in destructive earthquakes
since 1993(%)

wE Mo EEpE (78

N R N = T S S e S S e
1 1996-12-21 HE—HI# 5.5 0 9 27 40 24
2 2001-02-14 FET—HE 5.0 0 1 10 55 34
3 2001-02-23  JEIT—FEE 6.0 0 9 22 30 39
4 2005-01-05 LhRER 4.7 0 0 472 34.12 61.16

VIEE 5 2005-10-30 HF 47 0 0 0 5 95
6  2011-04-10 FE 53 0 20 80
7 2013-01-08 HE 5.4 0 19.37 80.63
8  2014-11-12 FEE 6.3 2.28 22.64 75.08
9  2017-08-08 JLE 7.0 0 26.4 73.6
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wE oSt BREL,

RUE e EEF-H-H)  Hs = BRER P EHEER fEER LD 37 NI/ Nt
1 1996-12-21 [FHE—LiH 5.5 3 18 37 27 15
2 2001-02-23 fET—REC 6.0 5 18 33 24 20
3 2011-04-10 W 5.3 2 35 63

W 4 2013-01-08 HE 5.4 1.01 34.55 64.44
5 2014-11-12 R 6.3 18.45 39.86 41.69
6  2017-08-08  JUZEH 7.0 0.45 35 64.55
1 2001-02-23 FEI—BE 6.0 15 20 47 14 4

IE 2 2014-11-12 FEE 6.3 26.02 48.85 25.13
3 2017-08-08  JUZEH 7.0 34.45 65.55 0

IXEE 1 2017-08-08  JLZEWH 7.0 50.33 49.67 0

% 21993 EEZSWIMEER N T HIPEAREHERBIRL (%)

Table 2 The destruction ratio of Tibet timber frame folk houses with soil enclosure wall in destructive earthquakes since

1993(%)
e HOEE {378
=TI T a——— T S e T S e QT T
1 1993-05-24 filik 5.0 0 5.00 15.00 40.00 40.00
2 2002-08-08 R 5.3 0 1.70 7.53 20.29 70.48
3 2008-05-12 sl 8.0 8.86 25.78 65.36
, 4 2010-04-14 B0 7.1 2.94 22.96 74.1
VI —
5 2011-04-10 I 53 0 20.00 80.00
6 2013-04-20 Pl 7.0 271 28.17 69.12
7 2013-08-31 (E2S 5.9 3.69 28.98 67.33
8 2014-08-03 R 6.5 0.16 4.97 94.87
1 2002-08-08 ok 53 1.26 4.25 12.69 20.80 61.00
2 2008-05-12 ol 8.0 20.06 47.37 32.57
VIEE 3 2011-04-10 S 53 2.00 35.00 63.00
4 2013-04-20 Fil 7.0 16.92 57.96 25.12
5 2013-08-31 (S 5.9 11.22 47.67 41.11
1 2008-05-12 sl 8.0 68.83 28.19 2.98
i 2 2013-04-20 Pl 7.0 26.31 51.89 21.8
3 2013-08-31 (CES 5.9 25.45 60.35 14.2
1 2008-05-12 sl 8.0 78.75 21.25 0
X2 -
2 2013-04-20 Fil 7.0 60.95 36.02 3.03
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Table 3 The vulnerability matrix of Tibet timber

frame folk houses with stone enclosure wall since1993

g A AR
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VI ? 2.36 35.14 62.5
i 6 10.98 44.24 44.78
W= 3 31.82 58.47 971
W ! 50.33 49.67 0
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(%)
Table 4 The vulnerability matrix of Tibet timber
rame folk houses with soil enclosure wall since1993
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VIEE 11 3.13 26.71 70.16
VI 7 11.14 44.30 44.56
VI 3 40.20 46.80 13.00
X 2 69.85 28.63 1.52
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Table 5 The relational matrix between seismic
intensity, PGV and vulnerability of Tibet timber frame

folk houses with stone enclosure wall

U PGV(m/s) SER(%) WHR(%) FEARSE (%)
VIEE 0.06 2.36 35.14 62.50
VI 0.13 10.98 44.24 44.78
VIR 0.25 31.82 58.47 9.71
X 0.50 50.33 49.67 0.00

Feo FE, EEEESHNTEFEAREHSHREX
REERE
Table 6 The relational matrix between seismic
intensity, PGV and vulnerability of Tibet timber frame

folk houses with soil enclosure wall

BOA(%) WA %) FEARZEH (%)

ZUEE PGV(m/s)

VIEE 0.06 3.13 26.71 70.16
VIR 0.13 11.14 4430 44.56
VI 0.25 40.20 46.80 13.00
IXEE 0.50 69.85 28.63 1.52

TP B EE AR R R T3 —
IR IRE R A LR T &S B E S 0, A
() AR R, AKEE M u, o, &
WA RREHERZ y=f (x lu’, o), (Hbu, o HApu,
o WEEEME) [FEELE y 5 y WERN,

W% 5 RRVEIE A FERE

006 236 3514 62.50
0.13 1098 44.24 44.78
T1025 31.82 5847 9.71
0.50 50.33 49.67 0.00

x=M (:1)(FE 150, y=M (:i) (i=2,3,4)

(%2,3,45), b=(b1,by,b3)", (b A u,0 %

(3)
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Table 7 u, o parameter values

BTk o
P B EREEL
y73 o 7 o
USSR 12177 0.6148 1.8751  1.0467
TR RLERY 11691 0.6470 17427 0.9724
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Fig.1 The vulnerability curve of Tibet timber frame folk houses

with stone enclosure wall
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Fig.2 The vulnerability curve of Tibet timber frame folk houses

with soil enclosure wall
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