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Seismic damages of masonry structures in the M7.0 Lushan
earthquake
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(Institute of Engineering Mechanics, China Earthquake Administration, Sanhe 065201, China)
Abstract: Masonry structure, either unconfined or confined, is one of the major structural systems in the area
affected by the M7.0 Lushan earthquake in 2013. The characteristics of strong ground motions obtained during the
earthquake are briefly discussed to show that the ground motions are rich in short-period contents, which may lead
to heavy damage to stiff structures like masonry houses. Based on the materials collected during the emergency
building inspection immediately after the earthquake, damage patterns of various types of masonry structures
within areas of different intensities during the earthquakes are summarized. Comparisons of damage rates of
unconfined and confined masonry structures show that the latter exhibit much better seismic performance than the
former.
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Fig. 1 Investigation spots and locations of seismographs
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Fig. 2 Pseudo acceleration spectra of strong ground motions in Lushan earthquake (5% damping)
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Fig. 3 Roof damages of unconfined masonry houses with timber roof in Pujiang
(Intensity VI)
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Fig. 4 Roof damages of unconfined masonry houses in area of Intensity VIII
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Fig. 5 Roof damages of unconfined masonry houses in area of Intensity XI
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Fig. 6 Damaged masonry walls of masonry house with timber roof frame in Shuangshi, Lushan
(Intensity 1X)
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Fig. 7 Cracking of longitudinal wall of 3-story unconfined masonry house with RC
floor/roof slabs in Mujia, Daxin (Intensity VII)
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Fig. 8 Cracking of longitudinal wall of 3-story government office building of unconfined
masonry structure with RC floor/roof slabs in Caoba (Intensity VII)
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Fig. 9 Damages of masonry walls in 2-story unconfined masonry house with RC floor/roof slabs
in Shuangshi, Lushan (Intensity IX)
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Fig. 10 Falling of precast floor slab because of collapse of lower story of 3-story house in Lushan
(Intensity VIII)
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Fig. 11 Damages of masonry structure under construction in Dayu, Linguan (V111 Intensity)

BEAh, AEL SRR SE ) ORME R 56 sR e E R R 55D IPUE AE 71 B T WA RS R R
ST AR DA ISR & o T X Le 5 A AN SZ S5 R 50 v Bt T & 2o, (VBT P 2 H &
PRS0 %M. 5K 11 Brs 7E AR S5 M — 81 2 BRI 55—k 2 2 CEmIA s 2 1)
MR AE R R, SO SRR S LE RS R SR T R BA Y . LU R, ARIMENE T K
JEACEAE, RS R B B, 7EA L X F WL 240mm JERERE, H AT E] D
& 360mm JE A%, (HAE H A — L8 Hh X AL AR R H 180mm B 120mm JE At d o 1% EE 1 [X 5 L
(VR 38 2 A &5 40 4 v >R ] 180mm JE-A% 15 XA AE B 2K ) 180mm JE R 1t 1 75— 2R A 120
JERESY . X REEMIBTERE IR R 240mm FERE ISR 25 . 1E R DL RS |
W BB S R PEAT G 2 T X PP &S MR (] 12 BT o Z0% S AR D S ot 2 1 5 T
WARE R . AL X RV AT AAE N RISURG S5 A RE 48 5 2% A0 e (1 1 DX 00 5 LA R
WIS o X L8 IR s AN [R) 3th DX A &5 # P e s e 22 S B

e -

[

(C) 120mm J5HAits 55 ) A 25 1) (3 B AR (d) 240mm J5 ik B8 b 1 235 1 2 iR
K12 A4 1L BRI BORFER IR 2 Z AR ARG R E (VI XD
Fig. 12 Comparison of damages of two 2-story unconfined masonry houses in Taiping,
Xindian, Mingshan (Intensity VII)
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Fig. 13 Comparison of damages of two adjacent masonry buildings in Tiantai (Intensity V1I)
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Fig. 14 Comparison of damages of two masonry structures in Shifeng, Shuangshi (Intensity
1X)



#33% 3 R TS TR Vol. 33 No. 3
2012 45 6 H Journal of Earthquake Engineering and Engineering Vibration Jun. 2013

BT DX RE R 1L BB B 2 (K — k2008 4R3I FE 2 WV @& 1 4 229k
SR B N I T R S o AR R PP R HLA R S R A BT B, T
WHEASELF, N Bk LS ARABIPAIIR AT WL ZEE, AR /DS IR D A vl A b B R v
(] 15),

$50 HA [ AR

N
|
L1
TR 1]
B

() LIRMIRSE R HAE T (b) Jm AL K TE
Kl 15 XA XU 2 20 RIAR 25 K i R AR se i (X E X))

Fig. 15 Undamaged school building of confined masonry structure in Shuangshi middle

school, Shuangshi (Intensity 1X)
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Fig. 16 Damages of penthouse of 2-story masonry house in Caoba, Yucheng (Intensity
VII)
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Fig. 17 Damages of penthouse of 2-story masonry house in Xichuan, Shuangshi
(Intensity VIII)
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Fig. 18 Damage rate of masonry structures of various types (Intensity VIII, 1X)
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