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Seismic damage investigation and analysis of rural dwellings
in M 6.2 Jishishan earthquake

LAN Guanqi, CHEN Tao, DAI Jianbo, ZHU Xiyu, SUN Gaochen
(School of Civil Engineering, Xi’ an Shiyou University, Xi’an 710065, China)

Abstract; The seismic damage of rural dwellings in the M_ 6.2 earthquake in Jishishan is explored. The structural
characteristics, construction habits and construction techniques of the rural dwellings in the disaster area were
summarized. The collapse and typical earthquake damage characteristics of rural dwellings with different structural
forms were analyzed. The mechanisms of traditional building practices on the seismic resistance and disaster
prevention capability of residential houses were studied. The results of the research and analysis show that the
structural systems of rural dwellings are mostly “tiger hugging head” style brick-wood structure, accounting for
50.9% of the total number of researched houses, and there are fewer cases of earthen structure and brick-concrete
structure, accounting for 28.2% and 20.9%, respectively. There are many cases of the overall collapse of the
earthen structure in the study area, fewer cases of overall collapse of brick-wood structure, and no cases of total
collapse of brick-concrete structures. The earthquake damage of brick-wood dwellings mainly consists of cracking at
the corners of the gable walls, dislodging at the joints, partial collapse of the gable walls, and cracking of roof laps.
The main earthquake damage to earthen dwellings is damage to the corner of the gable wall, collapse of the gable
wall, and collapse of the roof. Earthquake damage to brick-concrete structure mainly consists of wall cracking, wall
collapse and floor (roof) damage. Bad construction habits such as mud joints, thick-covered loess roofs, and large-
weight door decorations exacerbated the earthquake damage to residential houses and should be improved in the

subsequent restoration and reconstruction work. Measures and suggestions to improve the earthquake-resistant and
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disaster-preventive capacity of rural dwellings were put forward with regard to the seismic damage characteristics of
different structural systems and construction habits, with a view to providing reference for the construction,
strengthening and renovation of rural dwellings in the disaster areas.

Key words: Jishishan earthquake; seismic damage investigation; rural dwellings; brick-wood structure;

construction habits
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Fig.1 Comparison between pseudo acceleration spectra in Jishishan earthquake and design response spectra in code
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Fig.2 Low-rise dwellings in Jishisha earthquake-affected areas
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Fig.3 Distribution of the structural form, construction age and number of floors of the rural dwellings in Hongya Village
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Fig.4 Brick-wood dwellings in Hongya Village
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Fig.5 Typical layout of “tiger hugging head” Fig. 6 Typical construction of residential
style rural dwellings roofs in the study area
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Fig.7 Brick-concrete dwelling in Hongya Village Fig. 8 Earthen dwelling in Chenjia Village

2.3 BEIFEHEE

PRI Hb DA 5 R 22 DA B YR T 2UA AR, BEdi FBe I 12 Be 9 1) B2 AP 2540 . Bedil N2 R A M s,
SRR LB AERE B 5 R BRI B—8,  E 5 b R L A, rh 1B Be S it iR B
k2 RV K 4 | R AT 4R TE AL B8, (A7 0 R0t 5% R FH K Je @0 S A0 SRR B 1T, 56 338 5 2 3 500 ~
4000 mm, 5 HBels 98 LA, SF ¥R 600 mm 2247 ; - ERBERE 25k S i), R b K, 4
300 mm ; Btk W) Beks 22 R < —Mi— T 2080, JEEBE 2 240 mm , D Be s R FH AL, 35540 120 mm,

R Hb DA B RS 4 B TR 3 TR A B80T 2 | L 88 () 7 S8R 2 2 S V9 1T 5 e it 1 32 RO REIAAR 3% | 338 TS5
HCE — BB AR E AR, A SR PR AR 3 A5 T R A ot G g T A St AR e R 1
LRI BUARS 25 S B T TRE, W& R o Bel T3 4A =1 B R T Bids 1000 mm 224, o Be 1R FE 3 1A 2 15
TFBiks 500 mm , J2 1 5 = 2 500 mm , [ 13 R SF—fE2 2000~2 500 mm 15,2000 mm 545 %%, Bl J7KH
Bs Z R AL T 40/, JREEZ) 360 mm, F& 2000 mm,

9 BREIF K TA S

Fig.9 Antique courtyard gate with four sloping roofs in Chenjia Village
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Fig. 10  Comparison of earthquake damage to “tiger hugging head” style rural dwellings
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Fig. 12 Composition of rural dwellings of different safety levels in Hongya Village
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Fig. 13 Collapsed brick-wood dwellings in Chenjia Village
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Fig. 14 A brick-wood dwelling in Hongya Village
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Fig. 15 Comparison of seismic damage to masonry walls
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Fig. 16  Collapse of a brick-concrete dwelling in Chenjia Village
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Fig. 17 Typical earthquake damage characteristics of brick-concrete dwelling in Chenjia Village
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Fig. 18 A two-story brick-concrete dwelling in Hongya Village
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Fig. 19 Completely collapsed earthen dwelling in Chenjia Village
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Fig.20 Typical earthquake damage of adobe dwellings in Chenjia Village
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Fig.21 Typical earthquake damage of rammed earth dwellings in Chenjia Village
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Fig.22 Rammed earth wall with brick pillars in Hongya Village
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Fig.23 Typical earthquake damage of the enclosing walls in Chenjia Village
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Fig.24 Damage characteristics of yard gates
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