#35% FaW HoE T R %R Vol.35 No.4
20134F 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL Dec,2013

KERNEERKEMELZE TIEARIRG| S

RFE, R B A K HRY
(LHEHER, Bl 2M 730000; 2.Hpdtd e BUR BTS2, 63T 100017;
FHIEHEE, FiE FAT 810001)

FE. 22000 Lk P H K30 3 A 5.0sM<7.03EF 35S B TRERER & AL 547, B4
fa it RAT R EERE R - EETWNERHAINFL T, BLELEPFRAEFERHR HF SHFHRE
HREREZLIRAORANESN RN EE, BB TR - FHRIRELEL L IR RHERHREERERT K
T2 FE B,

LR RMEE; ERE; EEair; RERW; RESH; TR

hESHS. P315.945  MEERAM:C  XEHES:1000-0844(2013)04-936-10

DOI : 10.3969/j.issn.1000-0844.2013.04.936

Analysis of Typical Cases of Earthquake Damage in Rural Areas of China and
Earthquake Safety Projects for Rural Houses in Recent Years

ZHANG Shou-jie', ZHU Ze’, HA Hui’, GAO Xiao-ming'
(1. Earthquake Administration of Gansu Province, Lanzhou Gansu 730000, China;

2. Policy Research Office of the CPC Central Committee, Beijing 100017,China;
3. Earthquake Administration of Qinghai Province, Xining Qinghai 810001, China)

Abstract: From statistical analysis of information on disaster losses caused by more than 30 5.0<
Ms<7.0 earthquakes and some Ms <5.0 earthquakes in China since 2000, we summarize the typical
characteristics of seismic damage and experience in rural areas. (1) The epicenters of these earth-
quakes are mostly located in active tectonic belts and seismically active belts, so casualties and eco-
nomic losses are great. The direct economic losses caused by an earthquake swarm of about magni-
tude 5.5 are equivalent to 3.6 % of the provincial revenue budget.(2) Destruction and collapse of
houses and public facilities are major factors in direct losses from earthquake disasters. Damage to
and loss of rural houses in M:<7.0 earthquakes accounts for over 60 % of total direct losses from
earthquake disasters, and can be as much as 96.7 %. (3) Earthquake damage 1o rural houses with dif-
ferent structures in different regions can vary markedly: damage to rural houses in the western region
is greater than in the middle and eastern regions; damage to rural houses with traditional, non-formal
civil, brick, stone and wood structures is significantly greater than for formally designed and con-
structed rural houses of brick, with frame structures. (4) Some small earthquakes of magnitude<5.0

may cause great disasters, and in these earthquakes the loss of houses is substantially equal to all oth-
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er losses from the disaster. (5) The implementation of requirements for seismic fortification of rural
houses and public buildings has a tremendous impact on the earthquake damage level, especially in
western areas inhabited by minority nationalities. If rural houses and public facilities without scientif-
ic fortification are hit by an earthquake, the damage will be serious. (6) Because rural houses and
many public buildings are built without formal design and construction guidance, their seismic per-
formance is extremely poor. Scientific siting, specific design, and good construction are the most di-
rect, effective, and reliable ways of mitigating casualties and economic losses caused by earthquakes
at present. (7) In earthquake-prone areas and high-seismic-intensity areas, a seismic threat to the
safety of rural schools and hospitals (clinics) still exists. The seismic safety of rural schools and hospi-
tals (clinics) is still a matter of great importance. (8) In the western poverty-stricken regions, seismic
damage is an important factor that causes rural people to become poor or return to poverty, which al-
so affects social stability. Disasters caused by small earthquakes are relatively common, so to some
extent earthquake disasters widen the gap in economic and social development between rural and ur-
ban areas. (9) Because most farmers and herdsmen in rural areas, especially in areas where the cul-
ture and economy are relatively backward, lack knowledge of earthquake prevention and disaster re-
duction, and their awareness of disaster prevention and mitigation is still very weak, popularization of
the science and technology of earthquake prevention and seismic fortification of rural buildings is ex-
tremely urgent. From summarizing typical cases and successful experiences of earthquake safety proj-
ects for rural houses in Xinjiang, Gansu and Hainan provinces in recent years, we point out that vig-
orous promotion of implementation of earthquake safety projects for rural houses is an important mea-
sure for mitigation of losses and casualties caused by earthquakes, and can completely improve the
weak seismic capacity in rural areas. We also propose some suggestions for further promoting earth-
quake safety projects for rural houses and improving the seismic fortification levels of rural houses.

Key words: rural buildings; earthquake damage; earthquake disaster characteristics; earthquake pre-

vention and mitigation; anti-seismic capability; countermeasure

RFEARN B SPTRBR AR TEELRER. X

FEBEI RS HR EERM X, BT
LSk 3 B SLATI T FR A TR A Sk B AR,
FF B T A AL, R REB B KWL FARBIRE , B
B KA TR T , — K 5-6 FHE— B4R HE
e ARGT-HERXSFREL. BT, RERR
B 50 % LA 1B BH 5 5% R 60 %I N B TZER S,
2002-2012 471 ) B [ & A 1Y) 427 IR S R A B iR, Hodb
88 DRATERFTHIX . Ik E R BN ER AR RA:
R PR S R 2SS R RN B ERK
-,

2003 FFrsE A 6.8 MR S5, S h oL E & B
EURMNRE S TAE, HERBIF T 2ERN RER
BRLETESV R T CEFLMAN RERELZL2T
TR LB AN , 25 H ] B AR BUS FAT 2 B B BOR TS
HitE, AR SRR AT R R B H en S TR, AlE TR E R
R MBIRE), ISR REDRBZETERE.

FEXT R [ AR B AU BB A e T AR AR B A5 A S b
JIMEENLBAE R, BT i X LR
JE % A TR FR P T HRITRIE AN RIS PR B
Ho

1 EERERNAEBERLS N

KERERAER MBS HZESBEEENNH
WRENBRTENEE. HE SO EmRLE 5.
ULFE R RE B b 3 B8 T R B A B 52 B R AR
R E R RIR R AN T BRI =L L2
WAk R R AR B B SRR WS R IR AR
K E

F1RFR 243310 2000 4 LISE R E 5.0sM<T7. 0 H15E
FERS S H LT B K ERIMETFRAKITER . @
i3 A AR AN B EHIT AT, BA U TR SR

[6-71
o



938 W B T & ¥ W 2013 4E
#1 2000—2012 F 3 E Ms=5.0 B AR EWIFFEE LT
Table 1 Statistics of disaster losses caused by earthquakes with Ms=5.0 from 2000 to 2012 in China
Bs B8] R BYIMs TN EHIA FRIN RIERKITTTT HEAFRARALT

1 2000-01-12 TS 5.1 1970 0.265 1
2 2000-01-15 =EBE 5.9.6.6 4 2528 963 904 81204 10.662 1
3 2000-01-27 EHRE) 5.5 69 260 165 8010 10374
4 2000-06-06 HagR 5.9 24 107 226 1831 07198
5 2000-09-12 HigNg 6.6 5 205 0.0542
6 2003-02-24 O 6.8 268 6911 660 000 112 863 13.713
7 2003-12-01 Fragm 6.1 10 47 92 004 14975 1.8026
8 2003-10-25 HiftRA 6.1,5.8 10 46 190 101 29 884 5.014
9 2005-02-15 Fiag A 6.3 173 079 13 800 15757
10 2005-04-08 FEAfE 6.5.5.2 418 0.103 4
11 2005-07-25 BRI 5.1 1 11 1932 02745
12 2005-08-05 P 53 44 4389 0.655 8
13 2005-11-26 TLFG LT+ 5.7 13 775 3 400 000 120 501 17.8797
14 2007-07-20 R TLET 5.7 115 845 10 656 1.106
15 2008-08-20 Py RN 5.0.5.9 5 130 209 605 86 340 13.08
16 2008-10-05 o A 6.8 12756 5167 0.6728
17 2008-10-06 g 32y 4 6.6 10 60 121 406 28 484 41137
18 2009-07-09 EHkE 6.0 1 372 803 206 133 880 21.541
19 2009-08-28 FGIEH 6.4 15 000 2424 1.108
20 2011-04-11 ZHRIIL 5.8 25 314 350 034 80123 16.471 3
21 2011-04~11 PoipeEE 5.3 4 29 940 8 004 1.6135
22 2011-06-08 HRIT T 5.3 7 16 174 7854 09225
23 2011-08-09 =EE 5.2 6 180 000 10 180 1.499
24 2011-08-11 FraEpyE A 5.8 21 47 600 14 380 1.8322
25 2011-11-01 FEE R 6.0 450 000 54 000 6.78
26 2011-12-01 FAEISE 5.2 72576 2676 0.4859
27 2012-03-09 e 6.0 48 600 5.23
28 2012-06-24 ZHTH 5.7 4 442 116 200 45 140 7.72
29 2012~06-30 HHET 6.6 1 51 552 500 93 165 19.90
30 2012-08-12 HETH 6.2 3500 0.5
31 2012-09-07 EHEHR 5.7.56 81 834 838 600 288 040 47.7
32 2013-01-29 SRR TR 6.1 4125 0.8253
33 2013-03-11 Hor aBt (& 41 5.2 1517 0.166 6
34 2013-04-20 P L 7.0 196 13019 19T A #4305127T #1603
35 2013-07-22 HiftRE 6.6 95 2414 2359 126 890 836 175.88

* PR TSP 5% 5 LR (X SETHL TR AR E 4R 2% s BT AR AT 46 8 A 21 H S.9G0 B H4%5; 201348 1 H 29 H ER Fhith
RRETPALTH R TE A
®2 REHBSSRUTHBEREWFRAKG T

Table 2 Statistics of disaster losses caused by some M<5.0 earthquakes in rural areas of China

e B E) i BguMs  FETIN ZHIA BRI m® BRI SFERITTT
1 1995-10-06 HERE 49 3 23 149 194
2 1996-01-16 HK%RE 43 3 11.28 267 271
3 1997-09-26 FmHR=k 42 1 19.97 5389.6 7155
4 1998-07-29 THEHER 4.9 2 109.17 116.8
5 1998-09-18 Fr Ok 48 36 10.73 72481 734.51
6 1999-04-15 HscE 4.7 1 30 36.19 384.56 627
7 2000-04-29 RN S 47 1 28 8.76 5680 6580
8 2001-06-23 BERF¥E 4.9 33 79.261 8 3181 3581
9 2002-09-05 TR 3.5 2922 873.62 873.62
10 2003-04-24 B AL 4.5 1 1302.35 1302.35
11 2003~06-17 g 4.8 5.49 179.48 188.45
12 2003-07-10 e 48 1 36.387 560.82 588.86
13 2004-06-17 WIEE 4.7 10 63.97 1174 1458.8
14 2004-09-17 T HREHIT 49 0.7359 22082 2308.2
15 2005-01-05 N SR R 4.7 11.8422 543 653
16 2005-10~27 JPER 4.4 1 3 1.1622 2108.74 253215
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Table 3 Statistics of disaster losses caused by some earthquakes from 2005 to 2012 in Xinjiang Uygur Autonomous

Region
55 B ] R BOUMs  FETIN  RBIN  FRIA RN /m’ REMKATC  HELFHRALT
1 2005-02-15 fay -3=mes 6.2 2078 465 13 800 1.5757
2 2007-07-20 BB 5.7 115 845 10 656 1.106
3 2008-03-21 HETH 71 12837 1.948
4 2008-10-05 oy A= 6.8 0.4 365 0.6728
5 2011-06-08 it 53 7 16174 596 701 7854 09225
6 2011-08-11 R A 5.8 21 47 600 693 254 14 380 1.8322
7 2011-11-01 e 6.0 450 000 4283171 51730 6.78
8 2011-12-01 BB 52 72576 146 291 2676 0.4859
9 2012-03-09 B 6.0 48 600 523
10 2012-06-30 R 6.6 1 51 552 500 6630427 93 165 19.9
11 2012-08-12 FETH 6.2 3513 0.495 8
12 2013-01-29 FEEEE 6.1 4125 0.8253
13 2013-03-11 I E L 52 1517 0.166 6
14 2013-03-29 HEEE 5.6 2792 38 260 741 0.079 1
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