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Applicability of the NGA model in Lushan earthquake region

JIKun WEN Ruizhi REN Yefei WANG Hongwei HUANG Xutao

(Key Laboratory of Earthquake Engineering and Engineering Vibration of China Earthquake Administration Institute of Engineering
Mechanics China Earthquake Administration Harbin Heilongjiang 150080 China)

Abstract The M6.7 Lushan earthquake on April 20 2013 provided the opportunity to validate the applicability
of American Next Generation Attenuation Relationship(NGA-West 1 and NGA-West 2 model). A total of 42
free-field strong-motion recordings within the rupture distance of 200 km were used in this study. Firstly we
established an empirical attenuation relationship for the peak ground acceleration and spectral acceleration. The
residuals analysis shows that the model can properly reflect the attenuation tendency of the parameters. It was
found that the NGA models underestimate the parameters slightly in short period less than 0.2 s overestimate
significantly in long period over 1 s. Compared with the NGA-West 1 model the NGA-West 2 model not only
performs better for the discreteness of short period spectral acceleration but also reduces the residuals in long
period
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Table 1 The information of stations and records within rupture distance of 200 km
(s AT Vao(m-s ) /km  PGA Nem-s?) S(T=1.05) /(cm -s %)
S1LSF 102.9 30.0 517* 4.11 371.90 101.21
51YAD 103.0 30.0 354* 9.42 457.19 110.16
SIQLY 103.3 30.4 508* 11.24 292.55 146.65
51YAM 103.1 30.1 600* 13.32 374.35 95.06
S1IYAL 102.9 299 535% 14.93 202.76 69.85
51BXZ 102.9 30.5 394 15.58 429.55 77.82
S1BXY 102.9 30.5 332% 15.82 358.01 45.62
51BXD 102.8 30.4 585% 16.59 909.92 119.80
51BXM 102.7 30.4 398 22.53 278.15 156.65
51PID 103.4 30.2 390* 32.16 168.25 86.04
SITQL 102.4 299 526%* 38.62 277.72 35.50
SIHYT 103.4 29.9 437* 43.80 68.43 37.14
51PIW 103.7 30.3 338* 49.74 99.16 73.86
51KDZ 102.2 30.1 500 51.04 25.23 8.79
SIXIW 102.6 31.0 343 51.89 44.68 19.23
SIHYQ 102.6 29.6 362%* 53.29 61.58 43.30
SIHYY 102.5 29.7 475% 55.38 167.08 27.43
51LDG 102.2 29.8 353 55.82 63.73 32.96
51LDL 102.2 29.8 349%* 57.59 99.92 27.39
S1LDJ 102.2 29.7 338%* 66.26 63.53 18.43
51PXZ 103.8 30.9 418* 67.79 12.56 19.96
S1KDT 102.0 30.1 628* 70.42 68.42 10.11
51XJD 102.4 31.0 370%* 72.28 31.17 6.71
51CDZ 104.1 30.6 297* 85.11 52.32 35.98
SIHYW 102.9 29.2 442% 85.13 52.01 6.28
51KDG 101.6 30.0 303* 107.48 16.09 3.77
51SFB 104.0 313 379%* 112.83 65.46 19.20
51KDX 101.5 30.0 403 113.99 13.97 2.54
51GLQ 102.8 29.0 373 114.46 19.68 8.65
51DFB 101.5 30.5 372 122.54 19.35 3.99
SIMNW 102.3 28.8 388 145.12 42.91 3538
SIHSS 103.4 31.9 357 154.19 17.44 3.94
SIAXT 104.4 31.5 376* 155.88 20.40 12.59
SIMNC 102.2 28.6 490* 163.13 31.96 17.65
SIMNA 102.2 28.6 563* 169.36 18.30 14.90
51BCD 104.4 31.6 432 170.12 14.64 8.46
SIMNJ 102.2 28.6 450* 175.20 17.50 14.69
SIMNT 102.2 28.6 446 176.21 44.62 18.63
SIMNH 102.1 28.5 371%* 188.85 27.92 15.68
51XDM 102.3 28.4 417* 190.68 22.66 25.14
S1ILBH 103.8 28.4 391%* 192.18 44.64 29.41
51JYH 104.6 31.8 323%* 192.23 25.80 4.91
NGA-West 2 W
a) as da ai
InY =a,+a,In(R +a,)+a;InV,, + % a3
&
aR, +& (1)
2 PGA T=
(PGA) S a0 a 1.0s SA(T=1.05)
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2
Table 2 Regression coefficients for the Lushan earthquake attenuation relationship
Y/ ap ay a; az as Oy P
PGA 18.574 3.045 25.350 0.301 0.014 6 0.57 0.80
So(T=1.05) 21.744 3.614 25.010 0.700 0.023 5 0.69 0.81
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