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Abstract; On January 7, 2025, a magnitude 6.8 earthquake struck the Dingri region of Xizang Autonomous
Region, resulting in certain damage to bridge structures. Based on field investigations, this paper primarily
documents the seismic damage observed at the following bridges: Bridge No.1 and Bridge No.2 on County Road
Guoqu X222, the Zacun No.2 Bridge on G219 Gading Line, and the Jijiao Bridge in Sakya County. Furthermore,
the failure causes of the seismic damage to structural components in each bridge are preliminarily analyzed by
integrating information such as the positional relationship between the main fault and the bridges, and ground
motion records from seismic stations. The bridges damaged in this earthquake were predominantly of hollow slab
girder structures, with the seismic damage primarily manifesting as minor destruction. Key observations include
severe damage to the slope protection of abutments, lateral displacement of main girders without failure of the
restraining block, and multiple instances of cracking or crushing in the bearing pedestals. Finally, this paper
summarizes the lessons and techinical insights that are of practical guiding value.

Key words: Dingri earthquake; hollow slab girder; bearing pedestal; slope protection of abutments; restraining
block
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Table 1  Brief description of investigated bridges and damage
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Fig.1 Seismic damage of Bridge No.1 on County Road Guoqu X222
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Fig.2 Seismic damage of Bridge No.2 on County Road Guoqu X222
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Fig.3 Seismic damage of Zacun No.2 Bridge on G219 Gading Line
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Fig.4 Seismic damage of the Jijiao Bridge in Sakya County
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Fig.5 Three-dimensional time history records and corresponding Fourier spectrum of XZ.D0007 station
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Fig.6 Seismic response spectrum of three-dimensional records of XZ.D0007 station ( damping ratio 5% )
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Fig.7 Spatial positions of the bridge and the main fault zone

3)AREHLE 2 B, BRI S A 1A A A 4 R R R TR, KB | B B L SR AR L 1 RS i
50 mm, (=5 JEAE 100 mm LA 37 N AR B X, SR 8 X (T 50 mmx50 mm) ELIREE 458 % K 4%
T €30, AUSHEE AT R R AE R (BA Z A8 KA TR B R AN R BE - W LI R
B BTN B BEE NI, R, AR TR 0K, R b A A AR 5 S R R LA v B
JEHD X IR EE AN Gl AN PO AN A BT AR R 5 A G MR A LA s DR BE - TT L, 9 JEIX
(LA | RS P2 IR E T AR R, ARVt 2 rh oK R P R 7R BRI %
JE R AT AT R e vh MR B 0 5 R A AR DR O REFREVE T . X TR F &5 e st R AR DR 8031, 9K
T IRAERE R R IO DO REBET T,

4) ARSI Z AR GE 48 1y 23 oW A5 AL, R 1) 29 TR — R A I e 5 | B T B, AR it R TR R 3
FMEEB R T 2SR B PP R Sk B SRR 17 T S AR 1] 29RO AR U= T DL 4 A
FEA I I BRI B, - 2 (AN i, PR, AR AR S 2 [ Y 8 B A8 O, J2: 2 S I AN 1
SIUTRE MR Z R 1 2 A SS RS HFIE N E 2R N R ER A RER

4 it

HRPEXTE H 6.8 HIFEMFREE B MIEH 1255087, 52 I 2548 .

1) WASYKGZE AT S 11 B A5 G000 2 24 1 174 b 2 20 TR e 28 I ok

2) SRACHURME S, S AR R AR N R R LA SR (87 5 MBI AT BT R X s |
Ay DN A NS =R (YRR I N §1 s W VAN R i ey D 1 o I 7 vl v | 2= W i | [V 3 5 e R
o N 178 I 1 v & 2 S o e M wl =

3) BATHY JTG/T 2231-01—2020¢ 2\ BEAF AT I T ) Hhstit T K R T S A B2 oR S 18 B S /N T VIS
b, A2 b, FLA IR TR th 2 X6 1E T2 7 24 X8 3 LA B AR Sk SR AR U i % 2 A i e Xk 2 3 Tk
Bl ZURE VIT B 1 DX S8k, 1E D722 5 S0 T R T AR R e 24 PRI, s DOORE MY v o 2% SC N A R A T e, ket
T IE W2 bR A1 A TR 9T

4) AR ZS oA 2 (RS [ B R 555, A 9 2 Je AR ks It Ty 3k X LA PR F JHL A b 5% AR 1] 322 422 100 ] 2k
T B A T B DR SR AR T A5 OO ] 2 I T S . DB IR 1) S AR T, R R I A L A
i, AFF A ITG/T 5532—2023 2\ AT G2 S JAE AV 46 256 8 55 7 5 B 40 B AR BIYE ) I LA | IR SL S JAE 48
AR BB IR LA WRETS , SRt N e B AN , X TR AU X, N AR A G B g A



555 1 IMFEL S5 VUROE H 6.8 UM R ERHAE BT 25

WA

T AEHE 5 I 5 PR DU 2 O B BT 1 I SR B e MR R T R AR AR RIIA

5) VAR BRI e b R b g R R TARICE XA JTG/T 2231-01—2020¢ 23 B R BT X

THRLE) BCE B A R SR BOR . WA UGEHE R, P02 F A DR o8 IR, WA S5 o
PR AT RGP R B 1 5 DR AR BB R A . X R A 5 T i AP R ) 153, s 3
TR MR REP B D RE LT,

Sk
(1] Bffte, Vrom, e, %5 2025 4F 1 A 7 HPHUE H Ms6.8 Ui AR R E K 0 B [ 1] BB 24 ( A ARFH=hR)

[10]

[11]

[12]

[13]

2025, 52(2): 173-184.
ZHAO Weihua, XU Qiang, JI Feng, et al. Deformation field characteristics and site effect analysis of the M6.8 Dingri earthquake in Xizang on
January 7, 2025[ J]. Journal of Chengdu University of Technology (Science & Technology Edition) , 2025, 52(2) : 173—184. (in Chinese)
H¥, BRGS0, E4MR. 2025 FPHRUE H 6.8 JUBRR . WIEH 50 SR IERERI [ 1], JIR 517 2SI (P330) , 2025, 56(3)
258-263.
BAI Ling, CHEN Zhiwen, WANG Shaojun. The 2025 Dingri M¢6.8 earthquake in Xizang: Analysis of tectonic background and discussion of
source characteristics[ J]. Reviews of Geophysics and Planetary Physics, 2025, 56(3) : 258-263. (in Chinese)
WA, R, Uk, %2025 4F 1 7 APGHE0E H M6.8 HMiRZ InSAR [RGB AS I S5 872 3 o3 A S i [ T AR B T K2 24l
CHERBIANT) , 2025, 52(2) : 199-211.
LI Yusen, LI Weile, XU Qiang, et al. InSAR coseismic deformation detection and fault slip distribution inversion of the M6.8 earthquake in
Dingri, Xizang on January 7, 2025[ J]. Journal of Chengdu University of Technology( Science & Technology Edition) , 2025, 52(2) . 199-211.
(in Chinese)
B, g, KIEB, 5. VIREUE B 5 Mo6.8 Zhik I B T R B LA SO SRS 0] YIRS R iR AT B, 2025, 45(1) :
212-224.
TIE Yongbo, GAO Yunjian, ZHANG Xianzheng, et al. Study on the development laws and mitigation of geological hazards in Dingri M¢6.8
earthquake region, Xizang Autonomous Region[ J]. Sedimentary Geology and Tethyan Geology, 2025, 45(1); 212-224. (in Chinese)
rhr N R 0 2 A T, R 2 ES e [ MR S A U RE H 6.8 S HUEFUEE K[ EB/OL]. (2025-01-10) [2025-01-10]. https://
mp.weixin.qq.com/s/geSeacl Gyqldiaa [2AKd].
Ministry of Emergency Management of the People’ s Republic of China The Seismological Bureau of China, Ministry of Emergency Management,
released the intensity map of Xizang Dingri earthquake with magnitude 6.8 EB/OL].(2025-01-10) [2025-01-10]. https;//mp.weixin. qq.
com/s/geSeacl Gyqldiaa 12AKdj. (in Chinese)
TEE, S, TT, % TORE H 6.8 SOt RIEREFH MM 1]. M TR, 2025, 47(3) : 700-708.
WANG Yangiao, LI Xiangxiu, WANG Ning, et al. Causes of damage to residential buildings during the Dingri M6.8 earthquake in Xizang[ J].
China Earthquake Engineering Journal, 2025, 47(3) . 700-708. (in Chinese)
WRIRAE. DONMIRRA B IR A AR [ M. dbat. NRCH Rt 2012.
CHEN Lesheng. Report on highways’ damage in the Wenchuan earthquake[ M]. Beijing: China Communications Press, 2012. (in Chinese)
ARPH, Mg, X4, 4. FETAMPRREENZEEFEI[)]. R TR S TRk, 2017, 37(4) : 97-103.
LIN Qingli, LIN Junqi, LIU Jinlong, et al. Research on intensity assessment based on seismic damage of highway bridges [ J ]. Earthquake
Engineering and Engineering Dynamics, 2017, 37(4) . 97-103. (in Chinese)
EFSR, WEMR, BE, A FFREBIRFEOA M AREBAT )], R T, 2010, 26(1) : 90-93.
WANG Zairong, GUO Endong, ZHAO Zhao, et al. Analysis of gradation criterion of earthquake damage to bridges [ J]. World Earthquake
Engineering, 2010, 26( 1) : 90-93. (in Chinese)
GB 18306—2015 (PRSI S EIX R ) B HLHb [ M]. dbat. T EFRAES A, 2015.
GB 18306—2015 Teaching materials of Seismic Ground Motion Parameter Zoning Map of China [ M]. Beijing: Standards Press of China, 2015.
(in Chinese)
Eed, R, XER, . TEGE A 6.8 FUbi iz ghhe 22 [ i 047 [ /0L ). #us TR, 2025: 1-14. (2025-06-04).
https : //link.cnki.net/ doi/10.20000/;.1000-0844.20250221001.
WANG Xiaolei, LI Jiaju, LIU Jiahui, et al. Spatial distribution analysis of ground motion characteristics of MS6.8 earthquake in Dingri, Xizang
[J/OL]. China Earthquake Engineering Journal, 2025. 1-14. (2025-06-04). https:/link. cnki. net/doi/10. 20000/j. 1000 — 0844.
20250221001. (in Chinese)
BN, RN, LW, . PEEUE H 6.8 SOt REMERMAFAE BT SR ATEBI[T]. HBREL2, 2025, 50(5) : 1733-1743.
ZHAO Xiaoyan, HE Suge, KONG Lingsong, et al. Rupture characteristics of the Dingri M¢6.8 earthquake in Xizang and prediction of strong
aftershocks in the sequence[ J]. Earth Science, 2025, 50(5); 1733-1743. (in Chinese)
EFE, OH, RETE, % ETHESNEIRPFERCE H 6.8 SO EVILMT]. e SHE TR, 2025, 32(2) : 41-49.
WANG Xiuying, DANZENG, ZHAO Guocun, et al. Preliminary damage analysis of Dingri 6.8 —magnitude earthquake in Xizang using ground



26 woE T OB 5 T OB ik 3 545 %
motion data[ J]. Safety and Environmental Engineering, 2025, 32(2) ; 41-49. (in Chinese)

[14] XVEW, WAL, 2505, 4. 2025 4 My, 7.1 TECE H B R H 2 SRR B A MARAEL )], st , 2025, 99(3) . 685-703.
LIU Fucai, PAN Jiawei, LI Haibing, et al. Co-seismic surface rupture of the 2025 My, 7.1 Dingri earthquake and potential seismic risk in southern
Tibetan Plateau[ J]. Acta Geologica Sinica, 2025, 99(3) : 685-703. (in Chinese)

[15] JTG/T 2231-01—2020 ABHFRPUR BT A [S]. dbaT. ARSI Hptt, 2020.

JTG/T 2231-01—2020 Specifications for seismic design of highway bridges[ S]. Beijing: China Communications Press, 2020. (in Chinese)

[16] TB 10093—2017 BREKAF RIS A SR BAT AL S ], dbat, RISt RAE, 2017.

TB 10093—2017 Railway rescue crane technical conditions[ S]. Beijing: China Railway Publishing House, 2017. (in Chinese)

[17]  CJJ 166—2011 IR BF ARG B HE [ S ]. dbat. i RS T AL R4, 2012.

CJJ 166—2011 Code for seismic design of urban bridges[ S]. Beijing: China Architecture & Building Press, 2012. (in Chinese)

(18] BRZHM, FRENAY, TRIHHT, S5, 25 B RE R W (0 R S5 R 2 3 o e B A [ ] PEEE TR 2A4R, 2023, 39(1) : 141-150.

GUO Hongchao, GUO Pinzhang, ZHANG Boming, et al. Seismic dynamic response analysis of conjoined structures considering the influence of
ground fissures[ J]. Journal of Xi” an University of Technology, 2023, 39(1): 141-150. (in Chinese)

[19] RBARA, ToKEE, BREF, 45, 76 1 F 822 S UCRAE HI T BBt A NE AR G5 A AR A5 [ 1] . 4R35 bk, 2019, 38(10) : 112-118.
XIONG Zhongming, WANG Yongwei, CHEN Xuan, et al. Seismic responses of structures across ground fissure with different settlements between
hanging wall and foot wall[ J]. Journal of Vibration and Shock, 2019, 38(10): 112-118. (in Chinese)

[20] HGOAT, B, XG0, S5 BSWUZAT AR R [T ], S AMRORE AR (2ERR) , 2018, 48(6) : 1725-1734.

HUI Yingxin, MAO Mingjie, LIU Haifeng, et al. Influence of structural seismic response of bridges crossing active fault[ J]. Journal of Jilin
University ( Engineering and Technology Edition) , 2018, 48(6) : 1725-1734. (in Chinese)

(217 f, B30l SRR, & EERER 28R SORF R B FE S S5 AT [ 1], DI, 2024, 47(3) : 461-473.

SHI Yan, WANG Wenxian, ZHAO Haomiao, et al. Seismic response characteristics and parameter analysis of the multi-span simply supported
girder bridge across strike-slip faults[ J]. Journal of Seismological Research, 2024, 47(3) ; 461-473. (in Chinese)

[22] #h@%, Dhsk, ZRSUV. TH T b 7R g 2k 32 ST 00 T T LK 3 B M R R ERONE[ 1] R4, 2017, 38(HE P 1) : 55-58.
DU Jianjun, MA Yinsheng, LI Dunpeng. Activity of main faults since the late Pleistocene and related geohazard effects in southeast of Weihe
basin[ J]. Acta Geoscientica Sinica, 2017, 38(Sup. 1) : 55-58. (in Chinese)

[23] WEIT, FAN X, XIA M, et al. Hanging wall effects on cross-fault slope failures: Shaking table experiment insights[ J]. Engineering Geology,
2025, 350. 107985.

[24] JTT 4—2019 AEEFFRARFAGM RS ]. bt A RS Rkt 2019.

JTT 4—2019 Plate rubber bearings for highway bridges[ S]. Beijing: China Communications Press, 2019. (in Chinese)

[25] JTG/T 5532—2023 7/ BEHF A SO AE M A2 B 3 9 5 BB AR BLAEL ST Akt ARSGE i, 2023.

JTG/T 5532—2023 Technical specification for maintenance and replacement of highway bridge bearings and expansion devices[ S]. Beijing:

China Communications Press, 2023. (in Chinese)



