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Shallow Shear-wave Velocities Using the Microtremor Survey Method

Yoon Gu Hwang and Ki Young Kim*
Department of Geophysics, Kangwon National University

AAEES o) gtk £EA EHT BAE ARAS 7N AddM AAste, WRMEA AEF 712 30m F
ol7iX9) B FIEL(Vs30)E TIEA AFE FHSAY. ABARE 2AK] Ash BA A48 wjda UoAE
Azt Wd= 2ms ZHELR 42 B 7SI 2 AN 71EE AEE I AEE WHoE EMEe 94
&5 AAERS A3, $407] wlde o] B e, 715 3, A7) & B 8045 JFS wFIAh
ZAA BAAM AANEE 71EARY Qe TN 7 FaEES oA AFTdA SR WHes 9 At
AR TS B AAHES ol & EUT Aol Vs30d okt A& WHoE fvdd

F90) : AARIE, TAs, P S, Vs30, T A7, ISR

The passive surface wave survey using microtremor is conducted in areas of crystalline rock basements to obtain
average shear-wave velocity structures to 30 m deep (Vs30), on which the earthquake-resistant design standard is
based. Test data were recorded at two sites with triangular and L-shaped arrays for 4 seconds with an sampling
interval of 2 ms. The microtremor recorded at a site were analysed using the spatial autocorrelation method to
obtain phase-velocity spectra and effects of major factors such as size and shape of array and number of record and
receiver were examined. At the other site, shear-wave velocities were derived from VSP and microtremor data sep-
arately. The results from these two methods agree to each other reasonably well, indicating that the microtremor
method can be an effective geophysical tool to measure Vs30.
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Fig. 1. Location map of the test sites A and B.
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Fig. 2. Receiver arrays used in the microtremor recording
with (a) triangular and (b) L-shaped arrays, respectively.
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Fig. 3. Processing flow for the microtremor data.
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Fig. 4. Microtremor data obtained with a triangular array (L=20 m) at site A: (a) raw data in the time domain, (b) real parts

of the Fourier pairs of spatial autocorrelation functions, (c) the

subsequent inversion, respectively.
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Fig. 5. Phase-velocity spectra of the triangular arrays at site A with (a) L=10 m, (b) L=20 m, (c) L=40 m, and (d) L=80 m,

respectively.
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Fig. 7. Phase-velocity spectra of the L-shaped arrays at site A with (a) L=10 m, L=20 m, (¢) L=40 m, and (d) L=80 m,

respectively.
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Fig. 8. Effects of number of records on the phase-velocity spectra of the triangular arrays at site A. The corresponding
number of records are (a) 1, (b) 10, (c) 30, and (d) 45, respectively.
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Table 1. Average shear-wave velocities from the VSP and microtremor surveys at Site B.

Depth Range (m) L-shaped (L=60m)  L-shaped(L=80 m) Triangular(1L=60 m) VSP
0~10 (Vs10) 211 m/s 237 m/s 211 m/s 246 m/s
0~15 (Vsl5) 232 m/s 250 m/s 235 m/s 272 m/s
0~20 (Vs20) 266 m/s 277 m/s 270 m/s 303 m/s
0~30 (Vs30) 321 m/s 342 m/s 338 m/s 367 m/s
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