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Study on correlation between microtremor characteristics
and site characteristics in typical laterite areas based on HHT
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Abstract; A systematic microtremor measurement was conducted on typical laterite sites. The empirical mode
decomposition (EMD) in Hilbert Huang transform ( HHT) was used to decompose the effective microtremor
signals from the measurement signals. Fast Fourier transform ( FFT) and Hilbert transform were used to ge-
nerate power spectral curves and Hilbert marginal spectral curves of the effective microtremor signal to deter-
mine the predominant period of the site, and then to explore methods for determining site characteristic param-
eters that are different from the direct Fourier methods and H/V spectral ratio methods. The effective micro-
tremor signal of the target site is the fourth intrinsic mode function (IMF4) derived from EMD. The predomi-
nant period of microtremor obtained by FFT and Hilbert transformation on the IMF4 of each measurement point
ranges from 0.20~0.36s in the horizontal direction and from 0.23 ~0.39s in the vertical direction. Such results
indicate that the determination of site classification and division of geotechnical types through microtremor
measurement based on HHT is highly consistent and correlated with the drilling results of the site.
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Tab.1 Drilling and wave velocity measurement data of representative microtremor measurement points

PR Y| JZ%/m FYIPGE/ (m - s7")
ZK1I  ZK3 ZK4 ZK8 ZK9 ZK26  ZK1 ZK3 ZK4 ZK8 ZK9  ZK26
-1 Q™ #midht 280 350 600 — 420 14.60 198 206 228 — 223 267
2-1 Q3™ 4Ry 120 — — — — — 237 _ _ _ _ _
1-2 QZHP] WEEi . 1.20 — — — — _ 255 _ _ _ o o
22 Qo #MEY 120 — — — — — 289 — — — — —
K, RS 1.00 — — — — 4.90 450 — — — — 450
K, fRfebs 320 — — — — 1250 62 @ — — — — 740

P, &R THEA — 1150 10.00 26.70  8.20
PR THCE  — 320 850 0.80 11.10
P, THCE — 3.80 330 430 12.50
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Fig.1 5 IMFs and their power spectra in vertical direction of ZK4
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Tab.2 Drilling information of representative measurement points on the site and calculation results of

equivalent wave velocity predominant period

g LRI TR MREE Sk FROT VPRI (m - s7") P LR s

o h/m dy/m H/m e Vao Vao Vo T Tos Tg T,
7K1 25.00 11.00 11.00 I 27591 400.79 426.04 27591 0.16 0.25 0.28 0.16
7K3 22.00 17.00 17.00 Il 311.53  370.38 398.60 311.53 0.22 0.27 0.30 0.22
ZK4  27.80 18.00 18.00 I 314.06 323.64 39430 314.06 0.23 0.31 0.30 0.23
7K8 31.80 20.00 27.00 I 339.00 339.00 357.10 366.12 0.24 0.29 0.34 0.29
ZK9  36.00 16.00 16.00 I 273.70  373.03 408.42 273.70 0.23 0.27 0.29 0.23
7ZK26  33.00 19.00 19.00 I 20476  342.45 376.13 294.76 0.26 0.29 0.32  0.26
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Fig.3 Relationship between predominant period of wave velocity and predominant period of microtremor
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