H38E F3H b = Wt 3 Vol. 38, No.3
2015 47 A JOURNAL OF SEISMOLOGICAL RESEARCH Jul. , 2015

MEEZRETHESMEEPWIMERKEEZRERE
LR, REBK, BT, B OB, #Ar?

(L J7HERS: TREDURRATTE L [ AR MR TR S N ORGSR, J7AR )M 5104055 2. )R
TARTHEERE, T74R 77 5100065 3. rhIE )R TR =R, BIeiT /R 150080)

FEE . BN H AT RN B ORI GE— PR B AR E R UK, R B ST ks . 8. B3 ARk,
S8 TS YURS B B AR I SR RL (4 0 72 2y A, kT 5 ST B AR 25 4 ) B B AL AR T AR M o g %8R
[7) s DX b R G R MRS AR 9 22 SR TS R A B PR 2, I 20 Hr AN R R OCOR B (K A e P (9 T REZR T i 2
B S AR DR PRI 3 o S XA RZ U AN (A1 BRI A v ) S R R 25 Ry b R R B 2R AR B X L, SIE 1R B 3

X3 3 AN EUTEH IEA ] X2 16 6 M 22 S ok IF S b 7R P B 2 3R A 5 B
KA HRRORES 24 A EUERIN; TR Stk ; HURfERERHE

FESEE. P315.9 XEkERIREG . A

0 5IF

I H AR 5 9 X AR 2 T A BRI
el R At s iB g, BT E S0 ) R At
SR A R, ARMEAG RCR#b Hb 2= 3 i i ) 52
Prfiide. HuFEPRRS R AMEH R 2P . LA
FUEBY, $EERCR BE T . 8RR BUR U A AT
B, MHEEREER, HoaZEeHARERXL,
1% ] H A AT DO R X 2, PR R
FHESAENG SR bR AE T A MR K E R AR 2
P, AH L B4 M 72 R s ML ) B R B %% 2R i BF 9%+
S A

EPr L, HA, £E., BEPEE. B2 Mgk
FINE A E G AR I T MR ORIl 55, JUHOR H AR
AR, JFHMEL IR L, kg
e, WlE T E S AL R 3R E DT E AL
SELASK, PR R S ECR ST AE N I — 4 53 A0
FEARBS AR CRINE R 1996 AEH E N RARA T “ M2
P ) —UI k" SIATHERBR AR, HIR IR
WAL T “MEREIAEEREIHGER” L
ABTEE (D EZ2, A, 2008), 2013 4E+ /\JR
HZE DL IR ARSI (b g oSG F A iR
AT HE R R oE) hHR IR “Eg
e Zeb) e N o= VI I = VA SR G U N 7 e 5 B

* IR HHEE. 2014 —09 - 09.

XEHS: 1000 —0666(2015)03 - 0461 — 06

PRSI 3) TS w0, A L b RE R
RIF, S A GO A R AR A 5T g
AR (8 KA 3 T B B s, 9 an 56 A 1
B AL B HAZUS, IRAS (Tantala et al. ,
2008) . 7 E BF &% T MRHazard %X 14 4 ( Smolka,
2006) , T FEFEX Ty TSI IS A Iy e . BUAR
RZWFFREETEX I BT TIRE (RETT, BRICH,
1996 Xi4n 1l %5, 2006; P iE4n, Fg X B, 2004;
OF2F B AF, 20045 F0OK, 2003; BEE, OB AR,
1995; Miiid, ARH 5%, 19925 BRif4e, mRAL,
1998; PMREIL, 2012), (HIRA I —EITHIR
B3 VPG R

T 00 A B A 3R 5 ST R T A ] i 4
BB bR, XM 2 R BORZ B S W
TS H A e 28 0% R SRR I 22 5 . R IE AR
FERPERY 22 5 . AT RR B B ME LSS L AE — R B
PR (BR/NE, D%, 2012), Ak, fE&HR
TR R SRR . S B3 AR
UORFLE HAS [ A 502 B B bm o, W AS [R] 2 R
AU E HAE HI D RE 7326 07 %, 48 AR . (9 4L
mfE S Hbs it 280 (BR/h %, B X7,
2012), #EMIHFRE 7B TR SRR A [F] 2 A B
G FR 2y R 4 A, A T AR N Y b RE B 45
PEIZE (BEENESE, 2014), WM AMEEE ST BIRE
BT HRYE o AR SCHE 3 T MR85 ME 1A [/ 2 R

E&WE: - HERRESHERIBHE (2012BAJ07B02) , [ 5 G SR T A e iR 973 TH  (2012CB723304) |
IR HARA ST R MIE (91315301) KHFHAIHAIIH (IRTI13057) Beabid).



462

Moo=

w5 38 &

FEEE S0 M 7% 2 P50 20 Hr ) Sl B, Al T H A B
SRR R 3 32 45 R AT BE 7™ AR B M R 2R T K
BEMTZHT AN [ 2 R B SR M R PR B 2 %%, R

FYERG3 o B A R o it 1) ol S 4 (R AR A0

1 RS TSR 152 5 A

A UL H AR E A BRIz R

WVALSH N B TER R, I T AN RS AR (R
R AR SR . A [ 6l ) (A it B8 )y gt
RARMALEH (3R 1), T 5= sh e (E in ek B2 #E 47
TPRANAY LR B Ik A LA ST, e i T
MR FN R D A 1Y) T R B AR O i (R U
S5, 2014) o ARIE SRl 2, TF R4S 2 A
B )R B =R ) A A5 Al 5 Y ) 7R T s 1
(£2~4),

x1 FARAMESTENNEERHRERES
Tab. 1 The calculation model and the corresponding number of rural buildings with different performance level
HELAS
X : ST AR
A IR =R
Model 1 -1 Model 2 -1 — TR AL SE RSt A Mul0 — M2. 5 AF by
AT HIX Model 1 -2 Model 2 -2 — A MR AR SRR MulO - M2. 5 b4
Model 1 -3 — — TOAEFE HESFHE TG MulO — M5 BPRHSEARY
Model 1 -2 - - AEAESFRE R Mul0 - M2. 5 A4 MR
B Model 1 -4 Model 2 -4 Model 3 -1 R AL S Y Mul0 — M5 44 LR 7Y
ks Model 1 -5 Model 2 -3 Model 3 -2 TOHE) A S A Y Mul5 - M2. 5 B HEE Y
Model 1 -6 — — AR SFRETE R Mul5 - M2. 5 A4 RHE R
Model 1 -5 — — TCAFEAESFHE AT MulS - M2. 5 A4 MR
K Model 1 -6 Model 2 -5 Model 3 -3 A R AL S Mul5 - M2. 5 #1RHEE A
Model 1 -7 — — TCAFEAESFHEERY MulS - M5 bR
Model 1 -8 Model 2 -6 Model 3 -4 A R A SR Y Mal5 - M5 44 R 7
K2 FEEMARMESRENREZEEER
Tab.2 The typical damage matrix of one-story masonry building with different performance level
Model 1 -1 Model 1 -3 Model 1 -2
FUE K PGA
BRI A VIE VI Vg XE VI VIEE VIE IXEE VIE VI VIR IXEE
0.065g 0.133g 0.261g 0.512¢ 0.065¢ 0.133g 0.261 g 0.512g 0.065g 0.133 g 0.261 g 0.512 ¢
SEIF 0. 607 0.247 0. 057 0. 007 0. 837 0. 568 0. 191 0. 048 0. 669 0.285 0. 068 0. 008
L=V EN 0.184 0.277 0.031 0. 006 0. 062 0. 190 0. 068 0.027 0. 166 0. 288 0. 099 0.022
rh AR IR 0.122 0.239 0.279 0. 049 0. 049 0.102 0. 108 0. 063 0. 130 0.280 0.351 0. 101
T H IR 0. 075 0. 129 0. 194 0.231 0.051 0.109 0.287 0.244 0. 035 0. 147 0. 345 0.279
1515 0.015 0.110 0.471 0.716 0. 004 0.034 0. 350 0. 603 0. 000 0. 005 0. 149 0.632
x3 ZEMEARMSRENBREEEER
Tab.3 The typical damage matrix of two-stories masory building with different performance level
Model 2 -1 Model 2 -3 Model 2 -2
FURE K PGA
BRI A VIE VI Vg X VI UIBES VI IXEE VIE UIDES Vg IXEE
0.065g 0.133g 0.261g 0.512¢ 0.065¢ 0.133g 0.261 g 0.512g 0.065g 0.133 g 0.261 g 0.512 ¢
eI 0. 925 0. 385 0.031 0. 000 0. 626 0.111 0. 004 0. 000 0. 881 0. 351 0. 035 0. 001
L=Y N 0.030 0.189 0.020 0. 000 0.182 0. 109 0. 003 0. 000 0. 080 0.276 0. 065 0. 003
YN 0. 031 0.263 0.055 0. 002 0.117 0.212 0.013 0. 000 0. 041 0. 260 0.301 0.122
T E IR 0.013 0.115 0.272 0. 004 0.071 0.217 0.212 0. 000 0. 007 0. 121 0.341 0. 168
1515 0. 001 0.053 0. 630 0.975 0.013 0. 345 0.776 0. 996 0. 000 0. 003 0.262 0.707
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Tab. 4 The typical damage matrix of three-stories masory building with different performance level
Model 3 -2 Model 3 -1 Model 3 -3
FUBE e PGA
AR VI VI VI X VI VI 11033 X VI VI J11103:3 X
0.065¢g 0.133 g 0.261 g 0.512g 0.065g 0.133g 0.261 g 0.512g 0.065g 0.133 g 0.261 g 0.512 ¢
S 0.747 0. 185 0. 009 0. 000 0. 884 0.434 0.074 0. 003 0.763 0. 190 0. 009 0. 000
L= N 0.117 0. 066 0. 007 0. 000 0.073 0. 246 0. 104 0.011 0. 130 0.312 0.023 0. 000
rhAEBEIR 0. 086 0.338 0. 124 0. 000 0.036 0.228 0.297 0. 061 0. 084 0.296 0. 405 0. 004
027N 0. 046 0.258 0.287 0.031 0. 006 0.091 0.384 0.233 0.018 0.192 0. 283 0.220
545 0. 005 0. 155 0. 675 0.973 0. 000 0.001 0. 246 0. 641 0. 000 0.012 0. 225 0.772
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x5 NEBRASRWIAI MK B SBIRFIZER M =KL (%)
Tab.5 Loss rates of rural buildings corresponding to the five damage state and indoor property (% )
p— SELF LTSN T AR = BIR I35
RS 1, (D, L(D) (D)  L(D) (D) L(D) (D) L(D) (D) L(D,)
K5 0 0 4 0 10 0 40 20 100 90
YRAE - 0 0 6 0 20 5 50 25 100 90
BBy 0 0 8 0 30 10 60 30 100 90
PN 2 21 0 0 5 0 20 15 50 35 100 95
WAL Z E20% b 0 0 8 0 30 20 60 40 100 95
Ik Z 2L b 0 0 10 0 40 25 70 45 100 95
lr ——Model I-1 0.8 1 ——fll— Model 1-2 L4 ' —g— Model 1-5
os | --@--Model 1-2 --@--Model 1-4 12 F --@--Model 1-6 @
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(a) RAHLIX; (b) ZHHLX; (¢) HihX
Fig. 1 Earthquake insurance prerium rate of one-story masonry building in different seismic hazard characristic zone
(a) the area of village; (b) the area of town; (c) the area of country
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(a) RAHIX; (b) SHHIX; (c) EWHIX
Fig. 2 Earthquake insurance prerium rate of two-stories masonry building in different seismic hazard characristic zone
(a) the area of village; (b) the area of town; (c¢) the area of country
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Fig.3 Earthquake insurance prerium rate of three-stories masonry building in different seismic hazard characristic zone
(a) the area of town; (b) the area of country
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Earthquake Insurance Premium Rate of Rural Buildings Based on
Performance-based Seismic-design

MA Yu-hong', ZHAO Gui-feng”, CHEN Xiao-fei', TAN Ping', XIE Li-li'’
(1. Earthquake Engineering Research & Test Center, Guangzhou University, Guangzhou 510405, Guangdong, China)
(2. School of Civil Engineering, Guangzhou University, Guangzhou 510006, Guangdong, China)
(3. Institute of Engineering Mechanics, CEA, Harbin 150080, Heilongjiang, China)

Abstract

For the current situation of using uniform seismic fortification standards in urban and rural areas, we classi-
fied the rural regions into three areas, such as village, town and county. Then we laid down the performance-
based seismic fortification standard and developed the corresponding seismic vulnerability analysis to calculate the
discrete damage matrixes of the typical masonry buildings. Considering the difference of seismic hazard character-
istic in different rural region, we obtained the earthquake hazard curve, analyzed the possible economic loss of
various rural buildings structure under the future earthquake, and determined the corresponding earthquake insur-
ance premium rate. By comparing the earthquake insurance premium rates of typical masonry buildings with dif-
ferent level and seismic fortification standards, we verified the rationality of the determining method for classif-
ying the rural region into three areas to study the earthquake insurance premium rate considering different seismic
hazard characteristic.

Key words: earthquake insurance premium rate; rural buildings; performance-based; vulnerability; seis-

mic hazard characteristic





