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Tab. 1 Basic imformations of seismic waves recorded by 6 stations
ERAT LS Gz pUMIINIE et dlRs R/ km T B WEEAH/ Gal
BONENE T2 F ETNA 20 957.7
LAl T2 A i MR2002 95 171.2
PR RAIE T2 H HHR MR2002 103 124.1
REA I +2 F R MR2002 121 93.1
WL 12 A MR2002 170 -74.9
AT 5 T2 Fl R MR2002 345 -10.4
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Fig. 1 Acceleration time history

recorded by Wolong Station
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Tab.2 Energy spectrum calculation result of seismic waves recorded by 6 stations

a5 IMF  SRER EI £ IMF 43/ ( x10° Gal®) [[a5ds0
SIEE /(x10°Gal’)  E1 B B3 EA E6 EI E8 B9 EI0 EIl EI2 EI3 /(x10°Gal®)
BONENE 13 741000  251.000 256.000 170.000 45.000 10.900 4.250 0.813 0.757 0.106 0.251 0.033 0.063 0.199 739,000
A1l 12 78.500  49.000 14.400 9.460 3.670 1.070 0.325 0.254 0.173 0.039 0.006 0.003 0.002 —  78.500
PUrkfle 12 63.200 54100 5.550 2160 0.921 0.230 0.130 0.058 0.027 0.015 0.000 0.000 0.003 —  63.200
@k 11 3.600 16300 6.780 439 4.120 0.711 0.140 0.075 0.013 0.009 0.003 0.000 — —  32.600
WEHE 10 24.400 4280 8740 8360 2310 0.496 0.114 0.036 0.017 0.002 0.004 — — — 24300
fifiive 12 0.623 0.148 0142 0120 0.110 0.05 0.026 0.013 0.002 0.002 0.000 0.000 0.000 — 0.619
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Fig.2 IMF components of acceleration time history decomposed by EMD recorded by Wolong Station
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Fig. 3 Percentage of energy spectrum of each
IMF component account for the total energy

spectrum of original seismic wave
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Tab.3 Energy spectrum analysis and predominant periods of seismic waves recorded by 6 stations
=i Bt s3Hr JEE #IME A
IMFI IMF2 IMF3 IMF4 IMF5 IMF6 IMF7 IMF8 IMF IMFI0 IMF11 IMF12 IMF13
REEI/Gal> 811 800 330 161 484 264 616 415 139 078 56297 46419 16532 19660 2646 14276 1627 5223 13147
g;: SRR/ H: 246 6.99 3.8 231 1.58 061 033 023 010 009 004 001 001 0.0
A/ Hy 235  6.30 3.14 234 164 069 039 024 011 005 004 002 001 000
BEEHEIS(N/Gal> 37290 36125 11661 10617 6676 3626 188 3062 3634 2663 362 187 101  —
#ill EfEXERE%/Hz 778 778 4.26 2,61 128 0.55 0.33 0.23 0.09 005 001 001 000 —
A/ Hy 7.94  7.94 403 260 141 052 033 024 011 005 002 001 00 —
BEEHRLI(N/Gal> 55890 55830 7075 2687 2605 1261 948 185 1581 604 27 37 202 —
55; Veftif iR/ H: 6,93 693 3.94 175 0.8 0.55 023 009 0.04 004 001 001 000 —
A/ Hy 7.00 672 3.96 199 118 0.55 0.29 0.11 0.04 0.04 0.0 001 000 —
BEEHREIS(N/Gal> 17240 11678 7452 5687 15759 4140 1378 2498 535 372 309 9 R —
iiﬁ Veftif g%/ H: 1,13 8.95 420 229 1.18 0.63 026 014 005 004 001 00 — —
A/ Hy .09 958 444 176 1.09 0.64 021 011 006 004 001 000 — —
AeRREIAY/ Gal® 18680 4638 14764 16320 12180 2619 1401 654 571 123 301 — — —
ig Veftinf g%/ H: 1.85  5.26 230 1.85 0.94 0.41 021 013 0.04 00 000 — — @ —
A/ Hy 1.83 572 236 141 0.85 0.47 021 0.14 005 002 00 — — @ —
AeRREIAY/ Gal® 580 117 105 177 385 248 304 134 76 118 7 15 5 —
Eﬁ Veftinfigsi%e/H:  0.64  4.80 2.80 1.09 070 0.51 0.13 0.06 0.05 003 0.03 001 000 —
A/ Hy 0.69 461 276 134 0.6 0.5 016 007 0.06 003 002 001 00 —
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. sof IMF3 238 5 75.93% ; &1L &0 FHZE D IMFL 43
ST Bl 96.88% 5 )7L AN £ 125 H R IMFIL 43
sr B 99.89% ; REA NG ICFHEN IMF4 43 &
20r 07 91.41% ; DUFEJLE &L R MR IMF3 7 & 5

B4 BoshEddis REEKR
R HEEG I
Fig. 4 Percentage of energy spectrum peak of each
IMF component account for the total energy

spectrum peak of original seismic wave
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Analysis of Acceleration Time Records in Wenchuan Earthquake
Based on Hilbert-Huang Transform

PEI Qiang, HU Bo
( Research and Development Center of the Civil Engineering Technology,
Dalian University, Dalian 116622, Liaoning, China)

Abstract

Using the Hilbert-Huang Transform, acceleration time histories recorded by 6 stations in Wenchuan M8. 0
earthquake are decomposed into several Intrinsic Mode Function components by Empirical Mode Decomposi-
tion. The total energy of structure inputted by seismic wave is decomposed to get the distribution relation of the
ground motion energy in the different IMF component. By analysis of marginal energy spectrum of each IMF
component, we can obtain the spectral characteristics of seismic wave. The frequency of marginal energy spec-
trum peak is the same as the predominant period of the Fourier spectrum of seismic wave, so it can also be used
as the way to estimate the predominant period of vibration.

Key words: Hilbert-Huang Transform ( HHT); Empirical Mode Decomposition (EMD) ; energy distri-
bution; predominant frequency; Wenchuan M8. 0 earthquake



