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Seign ic fortification capability of rural
buildings in China in view of Jujiang earthquake

GUO Y ong-heng ZHOU Yun WU Congxiag TANG Tong-bj NIE Y +heng
(School of CivilE ngineering GuangzhouUniversity Guangzhou 510006, China)

Abstract Based on the analysis of seign ic danage of Jiujiang earthquake and the nvestigations and studies on the
seism © damage characteristic of buid ngs n recent years and on the state of he seian ic fortificatbn capability of
rural buildings in sane provinces this paper points out the weak links of he seism ic capability and the dan age pat
tems of the rural buildings in China In additbn, the validity and the need of the seism © fortificaton are expourr
ded n viev of engmneering d isaster preventbn The problem of seigm ic brtificaton capab ility of the mral bu ildings
and the gaps between the actuality and the ob jective are also discussed Further more tis paper points out that

seism © fortificaton is the fundamental solitbn tom itigate the seism ic disaster
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Table1l Statistics of seisn ic danage i Jiujhang earhquake
() / /
6(307) 1000 (334 ) 9500(3350 ) 4
(33970
9(247) 8000 57 000 29
131( 46
(4) (10 ) 439
209 ) 1867
120(32 ) 361
2(33) 205 905 4
2
Table 2 Classified statistics of build ngs dam age n Jujang earhquake
/ ( ) ( ) ( ) ( )
6939 9271 10 687 4358
31 255
(22 2 ) (29. 66% ) (34 26 ) (13 %% )
6 548 5667 6 197 3142
21 554
(30 3%% ) (26, 29% ) (28 7% ) (14 58% )
23 740 21 380 21118 10 183
76 411
(31 0% ) (27 %% ) (27 6% ) (13 3% )
21
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Fig 1 X crack bmed on a spandrel
of students dom itory buid ing of the F istM ddle
Schook Rurxhang City

[2]

constuctbnal ceran ics facbry in 1976 Tangshan earthguake

4 2003

( )
Fi 4 A bedly cracked wallof a brick house in

2003 Dayag Y unnen earthquake

Fig 3 Diagonaland X cracks fomed on b rick

wall of a private home in Jujiang earthquake
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Fig 5 Outward collapse of bngiud nal periphery wall of
¢ llap "8 perphety Fig 6 Collaped south bngitudinalw all of a milway

a 2— sbrey private hane n X kinqiao V illage
. staton buiing n 1976 Tangshan earthquake
G angkou jie Town
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Fig 2 Plastc hinge fomed on a spandral of office brilding of a
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Fig 7 Colhpsed woodw ork wof of a 2 sibray house Fig 8 Colhpsed second fbor staiw ellof a fam er house
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Fig 9 Statistics of geographic distrbuton of d aster— ©m ative earhquakes n mainland of China fran 1996 thwough 2005
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Tabk 3 Danage sination of mralbuillings n some earhquakes occarring i recent years

M s
/ / Mo
1996—- 2- 03 70 2108 m? 23. 53 30 49 77 17
1996- 05- 03 6 4 253 5 m? 18 64 26 82 69 5
1997- 01 - 21 6463 93 m? 3. 337 3 74 89 2
1997- 04- 06 6.364 146989 4. 47 4 61 96 9
1997- 4- 16 6663
1998- 01 - 10 62 106439 6. 26 8 36 74 9
363969
1998— 11- 19 62 37 m? 2.53 4 03 62 8
36 65768 s 1. 15 14 81 8
1999- 11- 01
13235
2000- 01- 15 5965 429 m? 8 12 10 66 76 2
2003- 2- 24 68 78 11. 94 12 86 92 &
32
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35% 20a , 87 3%,
12 &% )
2 2
[ 4]
1999 , 274 ,
3 ; , , 1~ 3m,
2~ 4 2 2 2 2 7



4

Table4 Proportion of the different sort of buid ings i village and small town
%

28. 3 n. 7
23.2 348 42
2001 R , 515
e ( 5) ( 6) : 60% 20a
5
Table5 Statistics of build ngs age
(20 ) 30 40 50 60 70 80 90

0 0 2 3 37 73 113 228
4 0 3 12 43 156 69 287
4 0 5 15 80 229 182 515

6

Table 6 Statistics of stucture types of building
(G
0 6(21) 46(255) 158( 1731) 18( 180) 228(2187)
14( 49) 8(26) 239(953) 25( 129) 1(6) 287( 1163)
2004 , , , 2003 2 24 68 2003 7 21
62
, (1998 1 10 6 2
1999 3 11 56 )
(2004 3 24 59 ) tel \
2004 ) ,
, . 20a (
7 8 ),
7
Table 7 Investigaton on struciure types of build ng
%
(20 ) 2 3
70 85 15
80 5 0 5
90

5 25
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Tablk 8 Investigation onw all body structures and circle beams
%
(20
70 85 15 95 5 95 5
80 60 40 90 10 80 20
90 30 70 75 25 15 85
2005 7 90
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Fig 10 Proporton of different stucture types of building Fig 11 Poporiton of different age of runal
n wralawea ofGuangdong Province buildings in Guangdong Province
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(
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