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Abstract: The 6.2 magnitude earthquake in Jishishan of Linxia Hui Autonomous Prefecture in Gansu Province
occurred on December 18, 2023. The earthquake caused extensive damage and collapse of town and village
buildings, resulting many casualties. It is a typical small earthquake and large disaster. This paper summarizes the
seismic damage characteristics and patterns of typical village and town buildings surveyed in the epicenter of the
Jishishan earthquake, and analyzes typical cases based on the structural type, construction year, and whether
seismic measures are used. The reasons for the severe seismic damage in this earthquake are summarized as follows ;
Some self-build houses have brick columns and adobe walls, but the two parts are lack of effective connections and
have poor seismic resistance. This can be seen from the fact that houses with ring beams and structural columns in
the same courtyard are basically intact, but houses without seismic structural measures are severely damaged. Some
have varying openings on different floors, resulting in discontinuous vertical force transmission. There are many
irregular planar arrangements in the structure. Partial structures are incomplete or have weak areas. Rural self-build
houses are constructed according to the habits of craftsmen, without considering the stress requirements under

earthquake actions, and a quality supervision system mechanism needs to be established.
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Fig. 1 Typical failure of brick and wood structures
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Fig.2 Typical failure of brick concrete structures
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Fig.3 Typical failure of masonry structures in rural areas

3 NIBMEZRGMMIF

MR U S XA R i A RO AN i TR e L AEZR A 4, L rp AR S - B 75 13 0= 1 R IR 4G
Hay A AT IR BE EAEZREE R AN 2 (a) AN 4 B, AR AR LR AR T T RS F R A LI IR, 254 Y
RN 2 2R BT AR . Pl 4 () B SMIN 77 ] 55 2240 Oy 5 ) e 4% K 2 0 oy 7 14 1) 05k 2 [ Oy A 473 12 26
R FEPIIN -5 7 2 )R A BIAR, el T P 5 TP RN N2 SRR 2 ) A R AN A T A S 2 ELA)
SRPI RS AL S8 E T MR FTR A S8 m THmAE , HEA A SHELR R 2 Rl S e i e 2 N = T
TRV TV BLIE A K [ B ) i (Y B e S S R T2 | TR B ) A5 A A R 1 DR R R
A= FR TS NIET 4(b) FT7R



218 o T B 5 T & #& 3 44k

I 0 T s s s 111

2.8
3R

(a) SLRIAGIREE T HELRSS 1Y (b) SMEREERE IR
4 SMAFRE TSR B ARIR

Fig.4 Typical failure of reinforced concrete frame structures
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Fig.5 Typical failure of reinforced concrete frame structure in the school
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Fig.6  Typical non-structural failure
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Fig.7 Typical failure pattern 1 of bottom frame structure
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Fig. 8 Typical failure pattern 2 of bottom frame structure
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Fig.9 Typical failure pattern 3 of bottom frame structure
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Fig. 10  Typical failure of steel structure

6 it

8 3 AR L 3 B M AR SR R R R A AR AT LU B LR 45

1) BROREE A A ML= 2 A VR 1 Yo SR e AR DU B B AN T A BILE:  HoAT RAFPURRRE I B0 b5 R e HU Ty
SR X R S B SRR IS — 255

2)) SRBANACAT 1A s I M M A5 |, JE LI I si e T o AR i | 3 2 AR S 4
S WPt 2 1 FA A BEAR (R A S X e I AN [ A 35 7 e DXRAS [ 9 B AR > 58, S S AR B AR A
BT RIS, 000 B IR PURR BT MM i 75 22

3) A D —E EUUE RIS ATY , JF 5 BT AT A ROE L, RN, 72T BERY SO0 T, BUR AT IR O
B Gt i A 2 IR SR 871 A B U= RE T

4) 23 Ry IOl S~ S TR AN X R 3 G 7 P 1] 605 i) O 32 ) A ) A Jay 38— S 45 R - T 8 AN RO
TSR YR R I AT 55 TR ) S B

5230

(1] IR P sE R s s8R AR TR L KA. BUIMRENEE ST [J]. #REHER, 2008, 29(4) : 1-9.
Civil and Structural Group of Tsinghua University, Xinan Jiaotong University, Beijing Jiaotong University. Analysis on seismic damage of buildings
in the Wenchuan earthquake[ J]. Journal of Building Structures, 2008, 29(4) ; 1-9. (in Chinese)

(2] JMIESE, B2, EEA, 4 B 8.0 e R SR ERHE ()] A B MEIA, 2008, 3(4) : 384-390.
ZHOU Zhenghua, WEI Jingzhi, WANG Yushi, et al. The characteristics of building damage caused by Wenchuan M_8.0 earthquake[ J]. Technology
for Earthquake Disaster Prevention, 2008, 3(4) : 384-390. (in Chinese)

(3] AEBME, RAZE, FDear, 4. BN 8.0 RIS K FIAGTH 5047 1], HREHTFE, 2008, 31(H T 1) : 535-543.
FEI Minglun, ZHU Yuefen, ZHOU Guangquan, et al. The Wenchuan M 8.0 Earthquake: Survey and statistic of field damage by earthquake
administration of Yunnan Province[ J]. Journal of Seismological Research, 2008, 31(S1) : 535-543. (in Chinese)

(4] kA, 25, Hivs, 5. B RRATREE LHERET R F R A 505 7R 1], KEB TOR2A%440, 2009, 49(5) : 718-723.
HUO Linsheng, LI Hongnan, XIAO Shiyun, et al. Earthquake damage investigation and analysis of reinforced concrete frame structures in
Wenchuan earthquake[ J]. Journal of Dalian University of Technology, 2009, 49(5) ; 718=723. (in Chinese)

[5] FEM. B4 - 14 MR @REMRERE S )]. LM, 2010, 40(8) : 106-109
WANG Cheng. Investigation and analysis of building structure damage in Yushu earthquake[ J]. Building Structure, 2010, 40(8): 106-109.
(in Chinese)

(6] ZEIC, Mgl FIgss. ER 7.0 Sl sl SR E )], ARKE%R,2013,22(1) :123-129.
LI Juwen, BO Jingshan, LU Tao, et al. Seismic damage analysis of school buildings in Yushu M_7.1 earthquake[ J]. Journal of Natural Disasters
2013, 22(1): 123-129. (in Chinese)

(7] DUEWR, A8, B, % ERRERREE D], FRERAFRAARRAR) | 2013, 31(6) : 91-98.
ZHANG Guodong, Cairen Angbu, YANG Qingshun, et al. Analysis of building structure damage in Yushu earthquake[ J]. Journal of Qinghai
University ( Natural Science Edition) , 2013, 31(6) : 91-98. (in Chinese)



222 o T B 5 T & #& 3 44k

(8] ifh, 2K, JKAE, % EADBRAERSESTRF AL, Wi, 2012, 29(3) : 21-25.

TAN Hao, LI Jie, ZHANG Dianji, et al. An investigation on frame structure damaged in Yushu earthquake[ J]. Zhejiang Construction, 2012, 29
(3): 21-25. (in Chinese)

(9] ZEWHK, BOKAR. EAHE PRMARSTHRE R T RE A [J] . AL TR 2224 (A ARBMERR) , 2011, 28(1) ; 34-36.

LI Ya’e, HUANG Yongdong. Investigation and analysis on masonry building damage in Yushu earthquake[ J]. Journal of Hebei University of
Engineering ( Natural Science Edition) , 2011, 28(1) : 34=36. (in Chinese)

(10]  JHBH, AN, TRUKVK. il b b7 R A S5 A00r ()] . MR LR 5 /RSN, 2013, 33(3): 53-58.

ZHOU Tiegang, QIAN Xiangbo, ZHANG Bingbing. Investigation and analysis of damage to rural houses in Lushan earthquake[ J]. Earthquake
Engineering and Engineering Dynamics, 2013, 33(3): 53-58. (in Chinese)

[11] 3kA0, Rhawk, FEIEMN, 5. JLZEE 7.0 PR 5 R R E W WA LR REL ], R TR, 2019, 41(4) : 1053-1059.
ZHANG Lingxin, ZHU Baijie, TAO Zhengru, et al. Field investigation and failure characteristics of buildings damaged by the 7.0-magnitude
earthquake in Jiuzhaigou[ J]. China Earthquake Engineering Journal, 2019, 41(4) : 1053-1059. (in Chinese)

(12] Wi, 28260, BeEAT, 55 JUBE 7.0 SRR AR @R T A 500 )]. AR TS TRERE), 2018, 38(5) : 120-128.

BO Jingshan, LI Xiaobo, DUAN Yushi, et al. Investigation and analysis of seismic damage to school buildings in M_ 7.0 Jiuzhaigou
earthquake[ J]. Earthquake Engineering and Engineering Dynamics, 2018, 38(5) : 120-128. (in Chinese)

[13] FMuEs, 2558, BT, 45 JUIEIR 7.0 S rh U RNAR SR PR REF AR [ )] MR TR 5 TARRIRS), 2019, 39(1) : 27-34.

SUN Dezhang, HUANG Yong, YANG Zhenyu, et al. Seismic damages of typical nonstructural components in the M_ 7.0 Jiuzhaigou
earthquake[ J]. Earthquake Engineering and Engineering Dynamics, 2019, 39(1): 27-34. (in Chinese)

[14]) WREL, AT, ¥B%G, 45 U 6.8 FMuRE Tk pr st ARe s RO R [J]. ik TR 5 TR RS, 2023, 43(2) : 13-23.

PAN Yi, REN Yu, GUO Rui, et al. Typical damage of industrial buildings in Luding M 6.8 earthquake and its enlightenment[ J ]. Earthquake
Engineering and Engineering Dynamics, 2023, 43(2) . 13-23. (in Chinese)

[15] W%, 2&, W, % Vi€ 6.8 JURES RS T RA 50T [1]. @I, 2023, 53(7): 1-8.

PAN Yi, PENG Xin, WANG Teng, et al. Seismic damage investigation and analysis of hospital buildings in M, 6.8 Luding earthquake [ J].
Journal of Buildings Structures, 2023, 53(7): 1-8. (in Chinese)

[16] B2, BIkiE, BT, 5. MUY E 6.8 FHbRen h ISR T B4 5 R[], JHLH, 2023, 53(7): 1-8.

ZHAO Shixing, YANG Shuheng, TANG Yuanxu, et al. Investigation and consideration of building damage in the epicenter of Sichuan Luding
M6.8 earthquake[ J]. Building Structure, 2023, 53(7): 1-8. (in Chinese)

[17]  HAK, HKEREE, BRiE, 55 PUINPTE M 6.0 HRHUGRIX B ANBREFE AHTLI]. ARRBIEHA, 2023, 18(2) : 301-308.

XIAO Benfu, ZHANG Lulu, CHEN Bo, et al. Seismic damage analysis of UAV remote sensing images in the extreme seismic zone of the M 6.0
earthquake in Luxian, Sichuan[ J]. Technology for Earthquake Disaster Prevention, 2023, 18(2): 301-308. (in Chinese)

(18] FRLLAT, BWATAE, By, 4. 2023 4F L H HSR AR T A RS R B MR RE X e i A [ )], B RBHB 2 Be o4l 2023, 25
(2):13-22.

XUE Hongjing, LU Xinzheng, ZHAO Zibin, et al. Analysis of seismic performance and seismic damage of different structure models under strong
earthquakes in Turkey in 2023[ J]. Journal of Institute of Disaster Prevention, 2023, 25(2): 13-22. (in Chinese)

(191 ¥, BRAS, MBI, 45 RFH M, 7.8 Jbie s Bae IR A S0 [1]. BiRk s, 2023(2) : 10-17.

WANG Tao, CHEN Jie, LIN Xuchuan, et al. Investigation and analysis of building damage caused by Turkey M 7.8 earthquake[ J]. Overview of
Disaster Prevention, 2023(2) : 10—17. (in Chinese)

[20] VURAN E, SERHATOGLU C, TIMURAGAOGLU M O, et al. Damage observations of RC buildings from 2023 Kahramanmaras earthquake

sequence and discussion on the seismic code regulations[ J]. Bulletin of Earthquake Engineering, 2024, 156. 107855.



