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Characteristics of Arias intensity and Newmark displacement of
strong ground motion in Lushan earthquake

Li Xuejing" Xu Weijin Gao Mengtan

(Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)

Abstract: The characteristics of spatial distribution, attenuation and correlation of ground mo-
tion parameters are important research contents in engineering seismology. In this paper, based
on the ground motion records of Lushan earthquake, we study the spatial distribution and atte-
nuation characteristics of Arias intensity and Newmark displacement as well as their correlation
with other ground motion parameters, respectively. The results show that the spatial distribu-
tion of Arias intensity is related with the spatial distribution of seismic faults and the direction of
earthquake rupture. Arias intensity has a good correlation with PGA. Furthermore, the site con-
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ditions have a significant effect on the correlation between the two: for the same PGA, the
softer the site condition, the greater the Arias intensity. In addition, magnitude is also an im-
portant factor affecting the correlation between Arias intensity and PGA: with the same PGA,
the greater the magnitude, the greater the Arias intensity. Newmark displacement has a good
correlation with both PGA and Arias intensity, among which the correlation with Arias intens-
ity is stronger, and the correlation coefficient can reach above 0.94. The research in this paper
also shows that the existing models cannot describe the attenuation characteristics of Arias in-
tensity and Newmark displacement of Lushan earthquake well, which indicates the particularity
of Lushan earthquake in both the duration and rupture process. The particularity of Lushan
earthquake reveals that the seismic geological and tectonic environment in Western China is sig-
nificantly different from that in other regions. Therefore, the prediction equations of ground
motion parameters suitable for earthquakes in Western China should be studied. The research
results of this paper have important scientific significance and application value for us on both
understanding the characteristics of ground motion and the prediction and prevention of earth-
quake disaster in China.
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X T LA 5 B, A I oY 2 B s BT L NI B R R ) R 4 b R A IR R AT O b A AR
A RE 3 PR 08 55 B AT & M (Foulser-Piggott, Stafford, 2012), Buf BV 35 B 55 4 &) 300 45+ i 4
RN B WA D R Ml % & T W AE LA AR R A AH SCME . Travasarou 45 (2003) 3iE B TR H
BR FEL TP 07 i JRE AT A 28 T b 7R By X e S0 A AR A A VR TE IR L A AT Y F 5 5 3 WD T L
S 7 i 5 26 28 Y 58 ) 1 D A R OGP L I I B2 5 5 R B B R R DG 1 s . O
M S, Bl AT K B0 BT B a8 B 5 M R % kT B EL A AR 9 A9 AH G M (Harp, Wilson,
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(Foulser-Piggott , Stafford, 2012; Liu et al, 2015; X F €55, 2017, 2018), #1377 £~ Fl H i
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Piggott, Stafford, 2012; Lee etal, 2012).
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WS o 3 08 LA 2—1 005 emy/s” Z 6], PR FIFE 21—384 km Z 8] . — Ay, A TRE
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Fig. 1 The finite fault model of Lushan earthquake and the station location
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Fig. 2 The time history of acceleration of ground motion before (a, b, c) and after (d, e, f) baseline correction

(Take an acceleration record at 051 AXT station as an example)
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AN AL (Hsieh, Lee, 2011) . X —MALEE 4 7E 1) M
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R 3 4 40 583 53 AT LSS, AT 4 (after Newmark, 1963)
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Fig. 4 The schematic diagram of calculation of Newmark displacement (after Jibson ez al, 2000)

(a) Acceleration time history; (b) Velocity time history; (¢) Displacement time history
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Fig. 5 The magnitude and distance distribution of the of different direction components for ground

Arias intensity observed in Lushan earthquake motions in Lushan earthquake
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Table 2 The prediction models of Arias intensity used in this study
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Fig. 10 Comparisons between the attenuation characteristics of observed values of Arias intensity in Lushan

earthquake and the predicted values derived from 5 above-mentioned models respectively for sites B and C
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Fig. 13 Correlation between Newmark displacement and PGA and its comparison

with Jibson and Michael (2009) model



6 11 A5 A L M 5 R L T 32 Bl 2 BT B SV 307 5 BE N2 Newmark £ %% 45 fiF F 5% 781

3.1 Newmark (i 5ithENSHAHEXHE
3.1.1 Newmark i85 PGA B#H X 1*
&l 13 S 7 1 M 5 Newmark v #% B PGA ZE AL AU RSB . IWEI 0T LLE H, 76 X8 45

T, Newmark i #5 PGA 2L MR R, ZHMKREKT 90%.

HiiC A Z W58 AN # 7 T DL PGA 2 2 501 Newmark v % WUl 75 7 ( Ambraseys,
Menu, 1988; Jibson, Michael, 2009), H:th Jibson Fl Michael (2009) 14 J7 & 5 W0 I %5 41 1y W) &
B e (0 13), 9 HLEOR 310 35 [ 3 A2 013t OX A0 0 30 6 ek Tl by, R e 6 o 0 A7 3 00
B8 1 43 Afr B BT LA SR % Newmark 3 8 T AR 5 . Jibson 11 Michael (2009) 945 51 22 35 20k

B _ a. e a. c3
lgD_C‘Hg[(l PGA) (PGA) ] 5

FHFA(S), WIE L HEAS B G F 03 T #) Newmark (5%, TG T H RS, 53
Newmark {7 % 5 PGA 256 /A 20, B

a. \1351, g \2318
1nD=0.233+1n[(1— ) ( ) ] oup=0.81. 6)

PGA PGA
3.1.2 Newmark (i#%5 I, BItHX 14
& 14 9 7 1 H 5% Newmark {3 %5 Bl 7, 2246 BB . WL 14 tha] LUE HY 78 X 204 5
T, Newmark i 8 5 I, EM R IF LM RER, “HMRAEZEB KT 94%. LA H1, Newmark
PR Iy A PE 25 T H 5 PGA AR Gk .

a,=0.05g
10°°
102 107! 10° 107! 10°
L/ (mes™) 1,/ (mes™)
10* 10*
s 10 - £ 102 o O
Q Q
~ o ~
% o o) 00
=BT =BTy
o °7 ©
.=0.075 =0.1
102 AOO() L e g 102 L e g
107! 10° 10° 10!
L/ (mes™) L/ (mes™)
10° 10°
= = o0 00
210 W S1000 g0 B°
2 5 g
& o = [e)
a,=0.15g a,=0.2g
10°° . 10°° .
10° 10° 10°
1,/ (mes™) 1,/ (mes™)

Bl 14  Newmark v, #% -5 Bl BV 758 BF 1, A OCM: X 5 Hsieh F1 Lee (2011) 828 ) L 55

Fig. 14 Correlation between Newmark displacement and /, and its comparison with Hsich and Lee (2011) model



782 H = 2% Eire 43 %

M 14 3877 LLE 1, 7 1 % Newmark (v 5 1, 1940 3¢ M 55 Hsieh 1 Lee (2011) [ 4=
HATIRGF (W) B, 76 BEATHE 2R 08 e A B M 2 B, JR AT W DI OR AR 5K 1 55 Newmark
B B B (B A B 58 P . JE T Hsieh Ml Lee (2011) BB AL, FeATR T b2l e T
FTESH, 153 Newmark M5 I, AKX AR, B

InD=0.852In1,—10.51a,+6.563a.In1,+1.86, o,p=0.68. (7
3.2 Newmark i 7 F R 4F1E

P15 2y 4 Fiili 00 5% B T Newmark £ 5% B P 85 1 s i 26 . AAIE hoe] DU ), Newmark
A% bl I B8 0 1 R SR AR B, JF H R A BRI B B . @t S A R4, B Du Fl Wang
(2016) 7R FHOMNAE () L3¢, FRATT & BAEFE B A T 20— 100 ke A9 DX JH] Py, 083000/ 22 48 3 K T4
RUTHINAE . 3 &5 Du Al Wang (2016) A5 B AS B AR 4 b F 3 7 1 b 5% Newmark 07 (1) 3 ik
FRAE .

2R SCHR FR AT WL A 5 Du Al Wang (2016) (4 B3R R T Ho . 6 T 5 46 ] 43 31 4
Newmark 137 £ (1) F I 455 70, 34 7 22 FH 31 HL 2 1 5% 20 W00 7 F2 3T 55 PGA 5 1, 17 H ' b 7% 20 il

_____ g a,=0.01g a,~0.05g

fF/cm

. 10 4 L
1021 0 st 0o o IR
DufllWang (2016) 7 @ o\ DufilWang (2016) #5544
— — Duto i — — Duzto i
10 3 1 10 6 1
100 10! 10 100 10! 102
7 2 L B/ km W7 2P/ km
10* 10°
a,=0.075¢ a.=0.1g

0 L
210
2
R
i:_{
102
107
o M 10° | o MK >
DufliWang (2016) % DuflWang (2016) # %! =S
— — Duto i — — Dutof#Y 3
10 6 1 IO 4 1
10° 10! 10 100 10! 102
R IES W7 J2 A 2 PR/ km

K15 A SINEEE T Newmark 788 S RRE K JE5 Du Fll Wang (2016 ) 8281 500 (i /Y Le 4
Fig. 15 The attenuation characteristics of Newmark displacement under different critical accelerations in Lushan

earthquake and their comparison with the predicted values derived from Du and Wang (2016) model



6 11 A5 A L M 5 R L T 32 Bl 2 BT B SV 307 5 BE N2 Newmark £ %% 45 fiF F 5% 783

W5 FE AR A BEAE A5 Ml 35 38 77 1L b 7B A PGA N T, FEIRAFAE , X Fbh 2 5 BOR ] 3 A3
1Y) Newmark {3 £ 5 WL B A BERSF b W), DR SRl A #5554 .

Y T AE 6 S B 0. 02 B, AT A H AR X8R 22, FRATT R ST T O R 3 b 2k A R
Newmark 3 £ [ FEWCERAE . ] 16 S 7E B 22 A1 C 283 b 4514 7 7 1L M 58 Newmark 137 F8 2 )
fiE J2 Fi 5 Du Hl Wang (2016) BEALAY Le g . MR AT DU Y, TR el Rl 26 06T, 0 1l
LI B B R TR RS O . AHXT I &, AF C G AT, ULINE 5 S0 W) & 54—
B XA AR UIE W] T A RSB B R G b 4 A P 1L Kb RR Y Newmark £ 8% 8 BURFAE , BEIT T
Ly Ml P R R L A R A b T B 05 X b R B el R A B — s, PR, Y
S8 A R [ bbb TR 5E 19 Newmark 40 88 5 923 5K

a,=0.02g a,=0.02g
10° Bl 10° i

N
102 o mEd e 102 [ o maE %
DufilWang (2016) f5 7 @® o DufiiWang (2016) f5 7 =
— — Duto 7 — — Duto 7!
107 L 103 L
10° 10! 10? 10° 10! 10?
7 2 LB/ km W7 J2 PR /km

Kl 16  ANFEZHHLEMET Newmark £ B ZAFIE X H 5 Du il Wang (2016 ) 1575 700 {E 19 He g
Fig. 16 The attenuation characteristics of Newmark displacement and its comparison with the predicted

values of Du and Wang (2016) model under different site conditions
4 Wit5%R

A SCHR A 0 Ly b Y o R A, ST T L MR 1) BT EEL I BT 6 BE N Newmark v B8 REAE
RN ZH L.

WESE 45 R R WY, Ba] §L 7 307 5 B2 1) 2 () 4 A 5 1l 7% BT )23 25 () Jr A7 R b 7= e 24 1) 2 A
KM, PR R N W R 2 Ty ) S 0T, RIS 2y YA R) 0 A AR A L AT ) 20 A R DR 2 S )
DA R i 240 A g ) . B L B0 BE 5 PGA A B B AR G, 3 M A% 1 4 X MU B 2 8
Z A AH DGR 77 A 25 52, PGA AHIR B, S sk, B P B B K. B S HE A m
KRB, FATIE K = Gt 2 52 e Bo] BL G B 5 B 5 PGA M G EZ R K, PGA M
[F] IS, A B, BT FRL NP S0y o Bl R L R TR OBOR | R, B L S i B S
Fr i3 U AH G

30 sk OXF Ly R AT LTV B0 9 R R R AR 199 43 B DA R > i BT B I S0 5 R 0 ASE A () L
%, FA11 % PL Travasarou 4 (2003 ) #E#1 | Foulser-Piggott Al Stafford (2012) £ 1l BE 1% 45 41 My 3 i
F L by 2 AT BRI 30 i B L DU AL TE C 28 37 M ) £ WU AIE 5 T AE B 2837 Ml |-, el L IV 30 i R
H 22 3 KT LR Y A J00I0 (. 3 I 2 S 1 LR D DR T i O L b 7R AR B 1 Al 2R A



784 i = 2% Eire 43 %

A B FR 2% . O3 —J7 I, M s Mb BT A 3o A B 1Y 25 5 S 30T XY i %) e B STy 5 3 9
NS TR0 AN i 2 - M A5 3% 5 Ly M 752 ) B STV B0 o B8 1) S e AR IR . PR b, RS T T R b o
A 3 B S5 1) ) B TV 7 e 0 A R e Y

T o % 7 1L Ml 7R A9 Newmark 7 B8 FRAF B0 58 R B, Newmark £ % 5 PGA fl [, ¥ BB &K
GERAR OGP, Horh 5 1 BYAHSCPE S 0, ARG R AT 5 0.94 UL b PR, 7R SEAT I kR E P A
e F0HE < 915 ik T 0 B, T SR B BE T 1, 1 Newmark v B TN AR B0 . B9k — b Hb, FRATTEE T 8%
B, AR L b RR A SRR A, B TR S8, 193] T b AT 3R E VG A M X 1) Newmark
1 B 53 5 5 1, F1 PGA B2 50 5 R X

7 1L M 52 Newmark 037 F% Bl 5 H 55 10 38 K B35 800k, JF B R A BRI dot: . it 50
HHLAI(Du, Wang, 2016) FUiMI{E A9 Lb &, FRATT & L 451 ) Newmark 47 7% 150l 75 F2 AN Be A A Hb
i 7R 7 1L M 52 Newmark v 8% 09 58 D8 PR, 33X SRR UG T 7 LU R A AR R P L L b R Y R
PRAE 5 75 1 3K ) PG 0 b 52 b BT A i PR BRSO T M DA i 2 S, DR N i i A s T T FR
VY 0 Hl DX b 5 Y AR 2l S B I Oy R L R R AT B R U A 2 o R R Ml AR B A X 1, RN
Newmark {28 (520, DL — 35 A9 e A S IR A B9 IA R

2 F X M

WRIE L, E54, JEUEHE. 2011, FIFT Newmark 77 bk i 47 4 52 0 50 0B 8« LW 55 F 5 I Ok 0 0] ot L E 3 B0, 23(11)
44-48.

Chen Q G, Ge H, Zhou H F. 2011. Mapping of seismic triggered landslide through Newmark method: An example from study
area Yingxiu[J]. Coal Geology of China, 23(11): 44-48 (in Chinese).

FRIGEF], A%, JBUFE. 2013, Newmark J5 i 75 7 111 3 52 7 %2 0% 3 43 7 990 P BF 5 v 4 B R M, 35(3): 661-670.

Chen X L, Yuan R M, Yu L. 2013. Applying the Newmark’s model to the assessment of earthquake-triggered landslides during
the Lushan earthquake[J]. Seismology and Geology, 35(3): 661-670 (in Chinese).

XIS, B, A4H, TR, 2017, DU JUSE M M7, 0 S0 72 0 B 2 ARa A D], 35T 00 2 2 4, 23(5): 639-645.

LiuJ M, Wang T, ShiJ S, Li Z T. 2017. Emergency rapid assessment of landslides induced by the Jiuzhaigou Mg7. 0 earth-
quake, Sichuan, China[J]. Journal of Geomechanics, 23(5): 639-645 (in Chinese).

XUH 26, Fi, A0, M, R, 2018, BT IR [F] {3 8% 5000 A Y () b 72 0 B f B M PPAR ST . LA ROK M IX R ] (1],

Jizi i, 24(1): 87-95.

LiuJ M, Wang T, ShiJ S, Xin P, Wu S R. 2018. The influence of different Newmark displacement models on seismic landslide
hazard assessment: A case study of Tianshui area, China[J]. Journal of Geomechanics, 24(1): 87-95 (in Chinese).

Fil, RWAT, AR, EM. 2013, H T {6 Newmark {30 B A5 21 1Y D8 i 72 8 3 A B o DRSBIT A . LSO M8, 0 b 7%
NI ] TREHFAR, 2101): 16-24.

Wang T, Wu SR, ShiJ S, Xin P. 2013. Case study on rapid assessment of regional seismic landslide hazard based on simplified
Newmark displacement model: Wenchuan Mg8. 0 earthquake[J]. Journal of Engineering Geology, 21(1): 16-24 (in
Chinese) .

Vb, BT, B, kA, BB, DEGE, B, & ASE, WaLfE, EBK. 2018, 2017458 A 8 H I L E
M¢7.0 3t 7% filh %% 4255 (7). M AE M, 40(1): 232-260.

XuC, Wang SY, XuX W, Zhang H, TianY Y, MaSY, Fang L H, Lu R Q, Chen L C, Tan X B. 2018. A panorama of land-
slides triggered by the 8 August 2017 Jiuzhaigou, Sichuan Mg7.0 earthquake[J]. Seismology and Geology, 40(1): 232-260
(in Chinese) .

oL, WAL, WL, THEH. 2012, H T B0 M52 38 5 310 s i 2 Bk A RS TN AL A [1]. A - TR, 34(6):
1131-1136.

Xu G X, Yao LK, Li CH, Wang X F. 2012. Predictive models for permanent displacement of slopes based on recorded strong-


https://dx.doi.org/10.3969/j.issn.1674-1803.2011.11.12
https://dx.doi.org/10.3969/j.issn.0253-4967.2013.03.019
https://dx.doi.org/10.3969/j.issn.1006-6616.2017.05.001
https://dx.doi.org/10.12090/j.issn.1006-6616.2018.24.01.010
https://dx.doi.org/10.12090/j.issn.1006-6616.2018.24.01.010
https://dx.doi.org/10.3969/j.issn.1004-9665.2013.01.003
https://dx.doi.org/10.3969/j.issn.0253-4967.2018.01.017
https://dx.doi.org/10.3969/j.issn.1674-1803.2011.11.12
https://dx.doi.org/10.3969/j.issn.0253-4967.2013.03.019
https://dx.doi.org/10.3969/j.issn.1006-6616.2017.05.001
https://dx.doi.org/10.12090/j.issn.1006-6616.2018.24.01.010
https://dx.doi.org/10.12090/j.issn.1006-6616.2018.24.01.010
https://dx.doi.org/10.3969/j.issn.1004-9665.2013.01.003
https://dx.doi.org/10.3969/j.issn.0253-4967.2018.01.017

6 11 A5 A L M 5 R L T 32 Bl 2 BT B SV 307 5 BE N2 Newmark £ %% 45 fiF F 5% 785

motion data of Wenchuan earthquake[J]. Chinese Journal of Geotechnical Engineering, 34(6): 1131-1136 (in Chinese).

Ambraseys N N, Menu J M. 1988. Earthquake-induced ground displacements[J]. Earthq Eng Struct Dyn, 16(7): 985-1006.

Arias A. 1970. A measure of earthquake intensity[G]//Seismic Design for Nuclear Power Plants. Cambridge, MA, MIT Press:
438-483.

Bray J D, Travasarou T. 2007. Simplified procedure for estimating earthquake-induced deviatoric slope displacements[J]. J
Geotech Geoenviron Eng, 133(4): 381-392.

Campbell K W. 2009. Estimates of shear-wave Q and x, for unconsolidated and semiconsolidated sediments in eastern North
America[J]. Bull Seismol Soc Am, 99(4): 2365-2392.

Campbell K W, Bozorgnia Y. 2012. A comparison of ground motion prediction equations for Arias intensity and cumulative abso-
lute velocity developed using a consistent database and functional form[J]. Earthqg Spectra, 28(3): 931-941.

Du W Q, Wang G. 2016. A one-step Newmark displacement model for probabilistic seismic slope displacement hazard
analysis[J]. Eng Geol, 205: 12-23.

EganJ A, Rosidi D. 1991. Assessment of earthquake: Induced liquefaction using ground-motion energy characteristics[C]//Pro-
ceedings of the Pacific Conference on Earthquake Engineering. Auckland, New Zealand: 1-8.

Foulser-Piggott R, Stafford P J. 2012. A predictive model for Arias intensity at multiple sites and consideration of spatial correla-
tions[J]. Earthq Eng Struct Dyn, 41(3): 431-451.

Gaudio V D, Pierri P, Wasowski J. 2003. An approach to time-probabilistic evaluation of seismically induced landslide
hazard[J]. Bull Seismol Soc Am, 93(2): 557-569.

Giilerce Z, Balal O. 2017. Probabilistic seismic hazard assessment for sliding displacement of slopes: An application in
Turkey[J]. Bull Earthq Eng, 15(7): 2737-2760.

Harp E L, Wilson R C. 1995. Shaking intensity thresholds for rock falls and slides: Evidence from 1987 Whittier Narrows and
Superstition Hills earthquake strong-motion records[J]. Bull Seismol Soc Am, 85(6): 1739-1757.

Hsieh S Y, Lee C T. 2011. Empirical estimation of the Newmark displacement from the Arias intensity and critical
acceleration[J]. Eng Geol, 122(1/2): 34-42.

Jibson R W. 1993. Predicting earthquake-induced landslide displacements using Newmark’s sliding block analysis[J]. Transport
Res Rec, 1411: 9-17.

Jibson R W, Harp E L, Michael J A. 2000. A method for producing digital probabilistic seismic landslide hazard maps[J]. Eng
Geol, 58(3/4): 271-289.

Jibson R W. 2007. Regression models for estimating coseismic landslide displacement[J]. Eng Geol, 91: 209-218.

Jibson R W, Michael J A. 2009. Maps showing seismic landslide hazards in Anchorage, Alaska[Z]. U. S. Geological Survey Sci-
entific Investigations Map 3077.

Kayen R E, Mitchell J K. 1997. Assessment of liquefaction potential during earthquakes by Arias intensity[J]. J Geotech Geoen-
viron Eng, 123(12): 1162-1174.

Keefer D K. 2002. Investigating landslides caused by earthquakes: A historical review[J]. Surv Geophys, 23: 473-510.

Kramer S L. 1989. Uncertainty in steady state liquefaction evaluation procedures[J]. J Geotech Eng, 115(10): 1402—-1421.

Kramer S L, Mitchell R A. 2006. Ground motion intensity measures for liquefaction hazard evaluation[J]. Earthq Spectra,
22(2): 413-438.

Lee C T, Hsiech B 'S, Sung C H, Lin P S. 2012. Regional Arias intensity attenuation relationship for Taiwan considering vg3o[J].
Bull Seismol Soc Am, 102(1): 129-142.

LiuJ M, Gao M T, XieJJ. 2015. Spatial variability and attenuation of Arias intensity during the 1999 Chi-Chi My7.6 earth-
quake, Taiwan[J]. Bull Seismol Soc Am, 105(3): 1768-1778.

LiuJ M, Wang T, Wu S R, Gao M T. 2016. New empirical relationships between Arias intensity and peak ground accelera-
tion[J]. Bull Seismol Soc Am, 106(5): 2168-2176.

Melgar D, Bock Y, Sanchez D, Crowell B W. 2013. On robust and reliable automated baseline corrections for strong motion seis-
mology[J]. J Geophys Res Solid Earth, 118(3): 1177-1187.

Newmark N M. 1965. Effects of earthquakes on dams and embankments[J]. Géotechnique, 15(2): 139-160.



786 H = 2% Eire 43 %

Rathje E M, Saygili G. 2009. Probabilistic assessment of earthquake-induced sliding displacements of natural slopes[J]. Bull NZ
Soc Earthq Eng, 42(1): 18-27.

Romeo R. 2000. Seismically induced landslide displacements: A predictive model[J]. Eng Geol, 58(3/4): 337-351.

Saygili G, Rathje E M. 2008. Empirical predictive models for earthquake-induced sliding displacements of slopes[J]. J Geotech
Geoenviron Eng, 134(6): 790-803.

Stafford P J, Berrill J B, Pettinga J R. 2009. New predictive equations for Arias intensity from crustal earthquakes in New Zea-
land[J]. J Seismol, 13(1): 31-52.

Travasarou T, Bray J D, Abrahamson N A. 2003. Empirical attenuation relationship for Arias intensity[J]. Earthq Eng Struct
Dyn, 32(7): 1133-1155.

Urzua A, Christian J T. 2013. Sliding displacements due to subduction-zone earthquakes[J]. Eng Geol, 166: 237-244.

USGS. 2013. M 6.6: 56 km WSW of Linqiong, China[EB/OL] [2020-03~-11]. https://earthquake.usgs. gov/earthquakes/event-
page/usb000gcdd/executive.

Wald D J, Allen T I. 2007. Topographic slope as a proxy for seismic site conditions and amplification[J]. Bull Seismol Soc Am,
97(5): 1379-1395.

Wang R J, Schurr B, Milkereit C, Shao Z G, Jin M P. 2011. An improved automatic scheme for empirical baseline correction of
digital strong-motion records[J]. Bull Seismol Soc Am, 101(5): 2029-2044.

Wilson R C. 1993. Relation of Arias intensity to magnitude and distance in California. Menlo Park, California, U.S. Geological
Survey: 93-556.


https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive
https://earthquake.usgs.gov/earthquakes/eventpage/usb000gcdd/executive

	引言
	1 芦山地震强震记录数据和地震动参数简介
	1.1 芦山地震发震构造有限断层模型
	1.2 芦山地震强地面运动记录
	1.3 基线校正
	1.4 地震动参数
	1.4.1 阿里亚斯强度
	1.4.2 Newmark位移


	2 芦山地震阿里亚斯强度特征
	2.1 阿里亚斯强度空间分布特征
	2.2 阿里亚斯强度与PGA的相关性
	2.3 阿里亚斯强度的衰减特征

	3 芦山地震Newmark位移特征研究
	3.1 Newmark位移与地震动参数的相关性
	3.1.1 Newmark位移与PGA的相关性
	3.1.2 Newmark位移与Ia的相关性

	3.2 Newmark位移衰减特征

	4 讨论与结论

