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Abstract: At 7.58 on April 3, 2024, an M 7.3 earthquake occurred (23.81°N, 121.74°E) in the waters of

Hualien County, Taiwan, China, which was characterized as a thrust rupture. This earthquake is the largest
earthquake since the “9 + 21”7 Chi-Chi earthquake. To comprehensively understand the characteristics and disaster
effects of the earthquake and learn from the experience and lessons of the earthquake disaster, the cause of the
earthquake is explained in combination with the mechanism of earthquake generation. Then, 714 strong ground
motions recorded by 238 stations of the Earthquake Network Center of the Meteorological Bureau of Taiwan within
32 km of the fault are selected to analyze the engineering characteristics of these ground motions. Based on disaster
investigation data, the relation between the earthquake and the structural damage of civil engineering as well as the

distribution pattern of earthquake damage are discussed. The results show that ground motions of this earthquake
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have the characteristics of significant middle-to-high frequency contents with slow attenuation of PGA and Sa over
rupture distance, causing the damage to medium-to-short period structures. The distribution of earthquake damage
is concentrated in Hualien County, New Taipei City and Taipei City, and along the east side of the crustal butt belt
of Taitung longitudinal Valley, the distribution is linear with the development of the fault zone. Hualien County is
the most serious earthquake damage due to its proximity to the focal point, while New Taipei City and Taipei City
are far away from the focal point, but the earthquake damage is also more serious due to the mountain amplification
effect and basin amplification effect of ground motions. The relevant study can provide reference for the research of
seismic fortification and seismic regionalization of medium-to-short period structures.
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Fig. 1 Cross section of fault slip distribution Fig.2 Schematic diagram of thrust fault movement''"
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Fig.3 Plate boundary at the M,7.3 earthquake in Hualien, Taiwan, China'*’
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Fig.4 Distribution relationship between near fault stations and projection surface of fault surface
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Table 1  Information of near-fault stations
Al WiEB/km  R/km MR (GE PGA_EW/(em/s”) PGA_NS/ (cm/s?) PGA_UD/ (em/s?)
E006 ( ILA006) 24.69 3.30 s 167.04 162.00 77.01
E022(1LA022) 24.15 -14.60 T 65.28 88.56 40.10
E023(1LA023) 26.55 -18.96 T 104.35 138.84 66.48
E026(1LA026) 25.43 -3.80 T 137.23 135.21 69.13
E042(1LA042) 27.72 -2.13 TH# 112.17 178.36 62.19
E046(1LA046) 23.83 -6.18 T 107.02 109.14 78.50
E053(1LA053) 11.48 9.88 T 298.27 257.57 247.98
E059(1LA059) 26.90 1.76 N 111.52 172.00 28.05
E062( ILA062) 11.47 8.83 & 224.04 213.93 234.68
E067 (ILA067) 28.56 —-28.08 T 285.50 313.74 81.35
E068 (ILA068) 22.72 7.61 & 189.66 182.57 97.94
FO15( HWAOL5) 12.31 11.14 T 253.47 218.17 384.42
FO19( HWAO019) 16.56 15.68 L 253.17 456.16 183.41
FO20( HWA020) 9.46 7.91 I % 260.05 200.50 127.66
FO25( HWAO025) 11.78 10.09 NS 304.87 333.25 545.54
FO26( HWA026) 11.19 9.69 4 401.44 377.48 429.54
FO28 ( HWAO0238) 14.31 13.38 L 254.48 205.14 425.39
FO36( HWAO036) 21.30 17.14 T 104.20 113.04 74.39
FO37( HWAO037) 26.08 21.14 e 166.50 178.71 120.99
FO44( HWA044) 23.66 24.44 s 351.70 357.86 168.34
FO45( HWA045) 12.90 11.80 & 352.95 362.75 230.62
FO48( HWA0438) 12.13 10.98 L 417.89 200.96 378.41
FO49( HWA049) 11.99 10.31 S 398.92 352.07 359.08
FO51( HWAO51) 16.48 15.74 T 496.72 540.91 259.95
FO53( HWAO053) 29.27 16.65 T 40.67 34.53 23.61
FO54( HWAO054) 27.09 18.07 L 78.78 65.80 41.88
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Fig.5 Three-component ground motion records and acceleration response spectra at HWAOS1 station
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Fig.6 Three-component ground motion records and acceleration response spectra at HWAQ025 station
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Fig.7 Distribution relationship between the preeminent period of acceleration response spectra

and rupture distance calculated from near fault stations
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Fig.9 Relationship between the within-event residuals of horizontal PGA and

Sa at a given period to distance based on GMPEs
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Fig. 10 Landslides caused by earthquakes'*" Fig. 11 Landslide in Hualien County, Taiwan, China'*?!
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Fig. 12 Numerous rockfalls at the entrance Fig. 13 Partial fracture of Guishan Island,
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Fig. 14  Foundation collapse of a residential Fig. 15 Tilting of Uranus building in
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building in New Taipei City Hualien County

16 FEEELFHRERE NS EERE LB BE17 AitHEREEERES
Fig. 16 Many walls damaged in the Girls’ Middle Fig. 17 Damage to the walls of residential
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School building in Hualien County buildings in Taipei City

X 2 3 S T AR B HEA T £ U0 < 181 18 g3 = T BORTAL Ty BRZ AR i 28 v i (R4 1 i A (0 A A
FRERALKS , HAMRGET vl ERF A, T ATHUIA 7 ABUE R L, Bt i i 2 S BT s EUR S F 4E W
AT I, N B A AN AR 0 A2 7 T 5 5 AIET 19 R 20 43531 AT L5 i S B B 5 4 £ KT K B B

HT2 20 mAL B A28, RN K IR AR ARG AT , IR AE 20 I B T8 6 7™ A RREE , 55 LR e AR 7%
A RIES VR A4S AR, SO AL B R A 2R e ) i 5 TS Sl A ) et SRR B 32 B BE A TP A
HH8 L. 6 94 G 8 LA BUE MDA I I H 2R B 5 9 L I AL IR 1Y Sl s i 2408, 23 i
1% GERRIE AR VIBT T 2 58 A, — ) A B AR T IR [ 21 AR A T B AR P 3R 25
SRR A BATE R T UL, TR IE R AL



128 oA oW E T & 41 %

TR TR K E 5505 8 TRERHIE Z A7/ B UTHR &R | UM 72 560 72 3 B P i Ao 2 3% ELR(ELR
ORI, o ] O ARG S S AL sl S0 DAY PR /DB P A 08 A% v i T S 45 ) 14 11 4 0 30 A iR 2808 5 B
HAZ A, Gl R E AL SIS AT T MR AR R MR RS LR R R AT RE 2 R A AR FLBR K
FEJIABTAR B AN B AR AL, it AR id e sl th AR e B RAR P BIRR | e R IR LU 5 KT 10 b
SN AR AR ALK 1) 32 B R R A PG R A AR 58 300 BB A TR0 W77 E , B ek i) 52 5]
R A — SO PR R0 A AN TR AL RS, Jay Bl A 6 1A (0% 2 T R T FSUMR AR 1 i 327 ¢ 1o st 7
VERTZAESLAE RN A B S A 65 1 3t 752 20 W (0 050 DR 2 32 WAL RE A ) D0 25 7R B80RE 0 5 1 R MEZRAT B9 7 T s
PREOL Tl K ST 3 R VR PR AT REAE 177 3 S Uk R B B DR 7 DAY e AT HE S 28 ) 1y A I 2, L %55
FEFCABURE 5 (35 oA WOV S5 R 14 8 1) LR BE 0 AN Rt 2 S BUCRR AR A JBE 8 71 5 s Y ot 2 Sl Mt 1 e D 18
U B R IR AR AL T 5 AU ST A 8 SR AR AR T, 2 B DR AN AL U ) 57 B D) i 24 W
AL N BESMUP RS | AR RS S R S BOR Y IR e F N B B T 1 2O RS 3h SRS

T’;{)ik'd& bk

18 FdL IR AU A (L™ 19 HEEFH G KFKRBRERHREHR
Fig. 18 Dislocation of bridge body of New Fig. 19 Bridge fracture in front of Daqgingshui Tunnel

Taipei City Circle Line'®! in Xiulin Township, Hualien County®"

20 MFEHEERHHR 21 TESEBTEIR 25 SR kME
Fig.20 Large road rupture at the site®! Fig.21 Collapse of Pier 25 of the

West Embankment of Hualien Port!®
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