$41% B4l o o & Vol .41,N0.4
2021 4F 12 A SOUTH CHINA JOURNAL OF SEISMOLOGY Dec., 2021

AT FE A BEL . 2019476 H 18 H H AR ILIE L Mw6.7 2 Hh 7 I b AR £k M b RRAEAF 52 (). A rg 7% ,2021,41(4) :91-96. [MA Honghu, SUI
Mingkun, ZHAO Kun. Study on Nonlinear Site Response Characteristics of the Yamagata Mw 6.7 Earthquake in Japan on June 18,2019 [J]. South
China journal of seismology,2021,41 (4):91-96]

20194 6 A 18 A A ALK E Mw6.7 FithE
b e 4 M R RL AT 5

LR, PREAN, &
(mFB R R, BY] 650224)

?ﬁi% SRFEAE TN 1Y 2 AR 2 B9 7 M E’@EI%Z—O PERL20194F- 6 F 18 H HAIIE Mw6.7 Z 7%
B BRI 20 AR R e, SR AR OV i KPR B (HVSR) S B, H 45 A AR R Blds

ﬁDNL ADNL I PNL X 2 52 H ] 58 & A AR e e SO B RRAE 19 & sl IEA TP 5T o 45 SRR . R IRTEsR B EH T it

LT [ IR SN A R A R B T 2 RSt SR (AT s BT 4R DNL A ADNL 5 b 7% 2h i {0 fin 8 1 22 ]

TPAE B E A ICTE, {H PNL X R O R A i

KB RS dELE; HARILEME; HVSRIELL

FESES: P3159 ERFRIRED: A XEHE: 1001-8662(2021)04-0091-06

DOI: 10.13512/j.hndz.2021.04.12

Study on Nonlinear Site Response Characteristics of the
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Abstract: Soil nonlinearity under strong earthquake is one of the important factors for the site response research.
This paper selects strong motion records of the mainshock and 20 aftershocks of 8 stations during the Yamagata
Mw6.7 earthquake on June 18", 2019, uses the main aftershock velocity response spectrum horizontal / vertical
(HVSR) spectrum ratio, and combines the nonlinear identification indexes DNL, ADNL and PNL to study the
stations that may have nonlinear response characteristics in the main earthquake. The results show that the
predominant frequency of the soil site moves to low frequency under strong vibration, which reflects the
characteristics of the nonlinear response of the soil layer; there is a significant correlation between the nonlinear
indexes DNL and ADNL and the peak acceleration of ground motion, but the corresponding relationship between
PNL is not obvious.
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Table 1 Strong motion recording parameters of 8 selected stations

AR/ (cm-s™)

aumE BT mm(e)  H(c) R R

EW NS uDb
YMTO004 K-Net 139.5889 38.6276 15 10 -570.6 -633.4 213.9
NIG006 K-Net 139.4961 38.4501 6.1 17.52 212.3 -233.4 -153.8
YMTH13 KiK—net 139.7606 38.4704 265 28.89 235 240.6 -113.7
YMTO003 K-Net 139.8013 38.7292 17 31.18 218.5 180.6 -108.7
NIGHO02 KiK—-net 139.5486 38.2799 34 36.89 164.2 -187.7 -126.3
YMTO005 K-Net 140.1621 38.607 350 59.44 -330.8 215 164.8
YMTO14 K—Net 139.8697 37.9207 370 83.63 -248.7 167.9 359
NIGO12 K—Net 139.4772 37.6863 68 102.38 159.1 180.1 45.9
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Fig.1 Distribution map of main aftershocks and station locations
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Table 2 Information table of aftershock parameters
2l YA ) YA ) HI/AFE-H - 2l YA ) VRN )
HW/4FE-H-H h: min o - =k h:min - - 2o
(°) (°) km H (°) (°) km
2019-06-18 22 :26 139.502 38.65 13 3.8 2019/06/19 14 : 15 139.388 38.608 12 34
2019-06-18 22 :27 13949 38.617 13 4 2019/06/21 05 : 33 139.452 38.607 13 4
2019-06-18 22 :37 139.447 38.62 12 3.8 2019/06/23 08 : 26 139.387 38.612 12 3.4
2019-06-18 22 :41 139.408 38.585 12 4.1 2019/07/03 02 :15 139.415 38.62 12 3.4
2019-06-18 23 : 14 139.452 38.638 13 3.6 2019/07/10 17 : 22 139.425 38.628 11 3.5
2019-06-18 23 : 57 139.395 38.585 12 33 2019/07/11 16 : 04 1394  38.552 11 4.3
2019-06-19 00 :23 13942 38.612 12 3.6 2019/08/18 19 : 06 139.397 38.547 11 4.4
2019-06-19 00 : 27 139.445 38.615 12 3.1 2019/08/21 00 : 07 139.398 38.545 11 39
2019-06-19 00 : 57 139.395 38.56 12 4.2 2019/11/11 01 : 28 139.467 38.662 14 3.8
2019-06-19 03 : 54 139.405 38.587 12 33 2020/03/03 12 : 33 139.377 38.588 11 3.5
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Fig.3 HVSR spectrum ratio curve of main aftershocks at the station
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Table 3 Non-linear response parameter indexes DNL, ADNL and PNL of

strong motion stations in Yamagata earthquake

SRR ] I8 PGA/(em - s72) DNL ADNL PNL E|E5Feinlls
YMTO004 852 5.10 0.35 0.08 b
NIG006 315 4.51 0.34 0.05 G
YMTH13 336 2.97 0.08 0.05 g
YMT003 283 4.98 0.31 0.60 G
NIGH02 249 4.14 0.03 0.06 55
YMTO05 394 2.53 0.13 0.29 Jo
YMTO14 300 1.61 0.05 0.05 Jc
NIGO12 240 1.89 0.15 0.06 Jc
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