%38 % B2 W B OF W Vol. 38, No. 2
2016 4F 3 /1 (307-317) ACTA SEISMOLOGICA SINICA Mar., 2016

FAE XU, RIREX, FHRT:, KK, 2016, J&TF & M 10 5% 09 J5 3 3 o 4% 11 W A% S 808 4 W7, AR 24 4l 38(2): 307—
317. doi:10.11939/jass. 2016. 02, 014.

Wang W, Liu BD, Liu P X, Wang Z Y, Liu X. 2016. Analyses on the effect of the local site conditions on the strong
motion based on the array records. Acta Seismologica Sinica, 38(2): 307-317. doi:10. 11939 /jass. 2016. 02. 014.

ETAaEiL xRN FH
MR BRI AT

E /T 1, }‘TIJQZ))( D }\T]J i%ZZZ) E%&%"_l) j—lj ﬁ//(l)

D Hr ER b =3 065201 Bij 5 BF 5 4 B
2) HrEIE R 100036 17212 2l i T TARBFFE vt

WE AT AT AR AR 20 G B E e s L2 g 6 R ek ghie % . R A
RS o AR T R EOIMT  A0 EE  3 L ik 2 BB T R B 8 L R ek, X AT T Tl ik
HoFE AN L) 7 Hu T B R A 7 M A% 1 X AR SR R S5 RR WY R AR A TR M AR B3
T 5 3 5 9 A AT AR A OGRS B ih THI R K, B T LR G AR e %
AERTEY . AT B T MR B B A5G L B T TR O B Y 3 R Bl M R 2 S N R B
B B R P T KB B S Z LR AR AN TR A AR R L 3 T
RN 22 5 . A, T I AR TROER A R R N AR K TR A B R AL
JAEATTRY S B T 20 R Sl A S R A R A A 3t R U R B 5 R Ll TR
T3 M A A SR BN LR TR F A 4B AL T Y M AR gl 22 R — RS, MR PR ERRAR, X 5 kA
Hb T AN [7) A3 T 11 o] T2 DR X6 A5 i A0 3 114 i TR MR WA A O 5 L IR R o 1 b R B0 A% L A T 1 5
WAL /1N o Tk A0 1Y) M 7 Sl 50 A L ol e 8 Ak — 28 5

XEWR  WBGH LEZWEHE SHHA0Y BEMS TN RN
doi:10.11939/jass. 2016.02. 014  HESHKS: P315.9  XEIRED: A

Analyses on the effect of the local site conditions on
the strong motion based on the array records

Wang Wei”* Liu Bideng” Liu Peixuan® Wang Zhenyu” Liu Xin"

1) Institute of Disaster Prevention, Hebei Sanhe 065201, China
2) National Earthquake Infrastructure Service, Beijing 100036, China

Abstract: Based on the strong motion records from the topography array of
Xishan Park in Zigong and the soil site array of Xiangtang in Tangshan, this
paper analyzes the site effects of soil site and hill topography on the ground
motion by using the cross-correlation function, coherence function, the Fourier

spectral ratio methods with and without consideration of coherence function.
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The results show that the strong motion effect of the local site conditions is
relevant to the frequency content of the input seismic wave. For the low
frequency component, its wavelength is so long that it is easy to spread across
the soil site and the hill topography, and the diffraction makes the strong
motion of the two different local site conditions more related; however, the
difference of the site effects in the low frequency band for the two local site
conditions is weak. For the seismic wave with high frequency and short wave-
length, the strong motion is more likely to be affected by the soil site and the
hill topography, therefore the difference of the site effects on the strong motion
with high frequency is obvious. In addition, with the decrease of the mountain-
top dimension, the diffraction is easy to happen when the seismic wave with low
frequency and long wavelength spreads to the mountaintop, leading to increase
of the cross-correlation of the ground motions at the observing points surround-
ing the mountaintop. The resonance effect likely happens when the seismic
waves with higher frequency spread to the mountaintop. The strong motion of
the adjacent points on the hill topography changes greatly, and their correlation
is low, which is caused by the effect of the geometrical shape on the strong
motion with higher frequency on the different locations of the hill topography.
The strong motion of the bedrock at the bottom of hill is weakly affected by the
existence of the hill topography, and its mechanism of the strong motion needs
to be further studied.
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Table 1 Site conditions of the boreholes No. 1 and No. 2 in Xiangtang soil site array
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Fig.3 Cross-correlation coefficients of the EW accelerations for the
observation points Nos. 1—7 of the Zigong topography array
ro-1 is the cross-correlation coefficient between the observation points

No. 0 and No. 1, and so on, the same below
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Fig. 4 Cross-correlation coefficients of strong Fig. 5 Cross-correlation coefficients of strong
motion acceleration between the observation motion acceleration between the observation
point No. 0 and the others in the point No. 1 and the others in the
Zigong topography array Zigong topography array

Ko B IR HOE AR AR Ak a3k S 50 Jm 35 O 22 AR K, DR bt 7R gl R 1k AR A B 3
55 E 3 15 5 g 2 TA) Y R OC R BRI R A T — 2D U0 I S N A 2 ] 1 b 7R
S AR b ST I A 2 TR A T R BT L A BEE L R s o BT co TE A B Y L B
INF0.25 cos e Al s £ 5.0 Hz DUFSRBCERAY & F 5.0 Hz DL BB 5—7 50 s 42
5.0 Hz LN ABCRYAR T REGE ARG R, KB 8 & T 5.0 Hz LA BB, RHIX 3 A
F14 b, 72 2l A 120 B B AR T PEAR SR, S34h, B R 57 453X 3 AN A 2 [R] Y 3 5 Bl B AR
RFRBARK BV b 7% e 78 11 OO o =2 () ¢ A A 4 o TRLIHORE 5 5 0 7 5 0 s P o R sl i AL
e 16 5 A S L A A R A B SRR L Se/Ss M S /Sq . W 7 FUR.

7 AT, 1L T A =2 0 A R B i R R AR L AE 5. 0 Hz DUF IR R 5 1.0, B
WAT B B R K . 5 B R B G SR R, — T T R A LR R A AR 1 A M AR Uk
5.0 HzU F AR AK s D3 — 5, 5—7 5 WSS F L T8, L T80A8 ST AH IS 35 1 2 728 /)N
(I 1) BRI 22 00 BE A 81 o i 1) 2 K O K 17 b 7% T AR 25 ) 7 o T Bf 30 4 8 % ZE AT i, AT
T S0 TR A5 b R B TE 2B L PR A T AR IR O T e R e A ) K



24 T 45 LT 6 FEIC SR 1 R B 3 b 4% 14 2R S 4 B 313

. . . . , , , , , , , ,
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
f/Hz f/Hz f/Hz

K6 ATTHIE S M L EW [ in s AR T R 5
co1 AR 055 1S R Z (8 A9 I o B2 AR T R %, LAHZEHE, T
Fig. 6 Coherence coefficients of the EW acceleration for the observation

points in the Zigong topography array

co-1 is the coherence coefficient between the observation points No. 0 and No. 1, and so on, the same below
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Fig. 7 Fourier spectral ratio of the observation points at the top of Zigong topography array
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Fig. 8 Coherence coefficients of the EW acceleration between the observation

point No. 1 and the others in the Zigong topography array
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Fig. 9 Fourier spectral amplitude ratio of the acceleration for
the observation points in the Xiangtang soil site array

Subscripts 1, 2 and 3 represent the three observation points with depth 0, 16 m and 32 m, respectively
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