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Abstract: In order to study the Seismic damage mechanism.Based on the field investigation,it was found that the seismic
damages of adobe-timber structures are collapse,partial collapse,cracking on walls,damage to timber parts,frame structure
occured collapse, the damage to the beams and columns is rare and light, and the seismic damage mainly occurred in infilled
walls.Masonry structures occured partial collapse,the joints of bottom frame structures were seriously damaged,shear
damage to walls.The result shows that adobe-timber structures exist vertical rigidity irregular,plane rigidity irregular,poor
integrity of wall,etc.Frame structures exit the consrtuction quality problem like lack of tie bar,low reinforcement ratio in
columns and poor quality of concret,ect.Masonry structures also exit construction quality problems,such as low mortar
strength,lack of seismic measures,etc.At the end of this article,some suggestions about the buliding defects are provided in
order to provide ideas for reinforcement and reconstruction.
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Table.1 The records of earthquakes above 5.0-magnitude(1949-2025)

Hb B[R] B BY %25 il BRE FE B (km)
20200320 VESE VA X H v T e H B 5.9 87.42 28.63 10 15
20160522 PR A A X B e H & 5.3 87.59 28.41 6 17
20160522 VO VA X H WU T e 45 & 5.3 87.6 28.36 10 21
20150425 VU E A X H e e H & 5.9 87.3 28.4 20 18
20010428 VESE VA X H v T e H B 52 87 28.8 0 55
19980904 Va5 A X H v e HE 6.1 86.94 27.85 33 88
19930331 VO VA X H W U T i 5.0 87.5 29.2 32 78
19930320 VU3 V8 X H v i & E 6.4 87.4 29.1 21 67
19751126 VEFE VA X H W T e A B 5.2 87.8 28.15 52
19730322 PR A A X B e H & 5.3 87.2 28.1 33 51
19711204 JEIH/RMEE B IX 5.4 87.9 27.9 29 80
19711024 VO E A X H g T HE 5.0 87.2 28.3 57 33
19581124 VU E A X B e H & 52 86.9 28.8 63
19510528 Va5 VA X H v T e H B 5.5 87 29 71
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Figure 1. Seismic Intensity Map of survey points of the 6.8 - magnitude Earthquake in Dingri, Xizang
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Fig.2 Typical two-floor timber-earth structure
ARG Z AR, —EREEEGR SR, RN EEM D . Batg s, —#K
WA FgoME ) — B B A A (K 3a, b) MBS FHEAH (8 30) .



| =iy
— |
g

4 HLPE

| ~

o
=
|

%} i
fa
A

K3 JEAMIE; (a) BETFHEAL (b BETREMMEE: (o) Ml
Fig.3 Structure of foundation;(a)Foundation beneth wall;(b)Construction of foundation beneth wall ;(c)Foundation beneth column
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Fig.4 Load-bearing system above ground;(a)Display of mode 1;(b)Load bearing parts of the first floor of model 1;(c)Display of
mode 2;(d)Load bearing parts of the first floor of model 2;(e)Joint without Mortise and tenon;(f)Joint by using Anshao;(g)Joint by
using nails;(h) Timber parts of secong floor
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Fig.5 Newly buildings in earthquake area;(a)Frame structure;(b)Masonry structure;(c)Masonry structure;(d)Masonry structure
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Fig.6 Collapse. partial collapse and reduced building area reduction of second floor;(a)Collapse(Sengga village,Changsuo

Retga0 ~9. 1,

Township,Dingri County,IX dgree zone);(b)collapse(Dalong village, Mangpu Township,Lazi County, VI degree zone);(c)Collapse of

second floor(Dalong village,Mangpu Township,Lazi County,Vll degree zone);(d)Side collapse(Jiweng village,Cuoguo

Township,DingriCounty,Vll degree zone);(e) “I1” form;(f) “I” form;(g) “L” formy(h) “H” form
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Fig.7 Seismic damage of walls;(a)Damage of corner(Jiweng village,Quluo Township,Dingri County, VIl degree zone);(b)Seprate of
vertical and horizontal walls(Jiweng village,Quluo Township,Dingri County,Vll degree zone);(c)Crack beneth the beam(Dalong
village,Mangpu Township,Lazi County, I degree zone);(d)Crack beneth the beam(Naisha village,Quxia Township,Lazi County, VI
degree zone);(e)Crack on the corner of door(Quxia village,Quluo Township,Dingri County, VI degree zone);(f)Diagnoal crack on
wall(Naisha village,Quxia Township,Lazi County, VI degree zone);(g)Vertical crack(Mudui village,Quluo Township,Dingri County,
VIl degree zone);(h)Collapse of wall(Dalong village,Mangpu Township,Lazi County,Vll degree zone)
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Fig.8 Seismic damages of joints; (a)Crack on the top of column(Dalong village, Mangpu Township,Lazi County,Vll degree
zone);(b)Crack of Yuanbaomu(Quluo village,Quluo Township,Dingri County,Vll degree zone);(c)Half-pulled tenon(Dalong



village,Mangpu Township,Lazi County,Vll degree zone);(d)Askew of joint(Semi village,Riwuqi Township,Angreng County, VIl
degree zone);
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Fig.9 Seismic damages of accessory structure;(a)Collapse of wall(Chawu village,Chawu Township, Lazi County, VI degree
zone);(b)Fall of the parts above the door(Chawu village,Chawu Township, Lazi County, VI degree zone);(c)Crack of the toilet
wall(Chawu village,Chawu Township, Lazi County, I degree zone);(d)Crack of the toilet wall(Chawu village,Chawu Township,
Lazi County, VI degree zone);(e)Crack of the toilet wall(Sengjian VillageChawu Township, Lazi County, VI degree zone);(f)Crack of
the toilet wall(Mendanggang village,Jiacuo Township,Dingri County, VI degree zone);
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Fig.10 Collapsed frame structure;(a)Collapse of bottom floor(Gabai village,Quluo Township,Dingri County,IX degree
zone);(b)Collapse of bottom floor(Gabai village,Quluo Township,Dingri County,IX degree zone);(c)Low reinforcement ratio(Gabai
village,Quluo Township,Dingri County,IX degree zone)
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Fig.11 Seismic damages of load-bearing components;(a)Crack on the top of column(Gabai village,Quluo Township,Dingri County,
IX degree zone);(b)Spalling Concret on the top of beam(Lazi central hospitalLazi County, VI degree zone);(c)Crack in the middle of
beam(Mangpu kindergarten,Lazi County, VI degree zone)
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Fig.12 Seismic damages of infilled wall;(a)Seismic damage of interface(Quxia village,Quxia Township,Lazi County, I degree
zone);(b)Seismic damage of interface(Zuocuo village,Quluo Township,Dingri County,IX degree zone);(c)Seismic damage of
interface(Naisha village,Jiacuo Township,Dingri County, VI degree zone);(d)Lack of tie bar(Naisha village,Mangpu Township,Lazi
County, VI degree zone);(e)Diagonal masonry on the top of wall(Naisha village,Quxia Township,Lazi County, I degree
zone);(f)Crack of the corner of door(Naisha village,Quxia Township,Lazi County, VI degree zone);(g)Crack of opening(Naisha
village,Quxia Township,Lazi County, VI degree zone);(h)Crack between windows(Naisha village,Quxia Township,Lazi County, VI
degree zone);(i)Crack between window and door(Zuocuo village,Quluo Township,Dingri County, I degree zone);(j)Crack on
wall(Zuocuo village,Quluo Township,Dingri County, VI degree zone);(k)Diagnoal crack(Zuocuo village,Quluo Township,Dingri
County, VI degree zone);(1)Cross crack(Zuocuo village,Quluo Township,Dingri County, VI degree zone)
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Fig.13  Seismic damages due to building collision
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Fig.14 Seismic damages of masonry structure;(a),(b) and (c)Crack on load-bearing wall(Lalong village,Lazi Township, Lazi
County and Jiacuo Township,Dingri County, VI degree zone);(d)Crack between windows(Chawu village,Chawu Township, Lazi
County, VI degree zone);(e)Fall of roof(Gabai village,Quluo Township,Dingri County,IX degree zone);(f)Damage of joint(Gabai
village,Quluo Township,Dingri County,IX degree zone)
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Fig.15 Seismic damages of non load-bearing structure;(a) and (b)Fall of parapet(Lalong village,Lazi Township, Lazi County, VI
degree zone);(c)Fall of parapet(Quxia village,Quxia Township, Lazi County, VI degree zone);(d)Fall of cow dung bricks(Quxia
village,Quxia Township, Lazi County, VIl degree zone);(¢)Fall of decorative dougong(Lazi village,Lazi Township, Lazi County, VI
degree zone);(f)Crack of decorative dougong(Lazi village,Lazi Township, Lazi County, VI degree zone);(g)Damage of socket for
wind-flag(Lazi village,Lazi Township, Lazi County, VI degree zone);(h)Damage of socket for wind-flag(Quxia village,Quxia

Township, Lazi County, VIl degree zone);(i)Damage of suspend celling of residential building(County town,Quxia Township, Lazi



County, I degree zone);(j)Damage of suspend celling of public building(County town,Quxia Township, Lazi County, VI degree
zone);(k)Fall of ceramic tail(County town,Quxia Township, Lazi County, VI degree zone);(1)Damage of column wrapping
pipeline(County town,Quxia Township, Lazi County, VI degree zone);(m) and (n)Damage of glass(County town,Quxia Township,

Lazi County, VI degree zone);
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Table.2 The comparison of seismic damage and the cause analysis
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