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Nonparametric Ground-Motion Evaluation of Shear-Wave Fourier Spectra
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ABSTRACT

The nonparametric method was employed to obtain detailed broadband attenuation characteristics of
horizontal Fourier spectra without generally assigned constraint that derived path terms be zeros at a
reference distance. Instead, path terms for a reference distance were obtained based on the physical
phenomenon that the seismic phase is stable over the hypocentral distance range from 200km to 400km
so that the Q-values evaluated at several distances inside that region should be the same. The inverted
path terms show three distinct linear regions roughly divided by hypocentral distances at 65km and
115km. Also complex behavior at the near distance range below 100km was revealed which can not be
properly fitted by combination of single Qof" model and any geometrical spreading models.
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Y = log(Amp) = E(f) + Site(f) + D(R,f) (1)
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Th ool ol A Zha{ ol sk b, Al F Ao L o ¥ P4 Fel= P HA] Gt & dFelA
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fc(Hz) |frequency range(Hz)| fc(Hz) | frequency range(Hz) | fc(Hz) |frequency range(Hz)
1.24 0.99-1.49 9.14 8.89-9.39 21.98 21.73-22.23
1.73 1.49-1.98 10.13 9.88-10.38 23.95 23.71-24 .20
2.23 1.08-2.48 1112 10.87-11.36 25.93 25.68-26.18
3.22 2.97-3.46 12.10 11.86-12.35 27.90 27.66-28.15
4.20 3.96-4.45 14.08 13.83-14.33 29.88 29.63-30.13
5.19 4.94-5 44 16.05 15.81-16.30 32.84 32.59-33.09
6.18 5.93-6.43 18.03 17.78-18.28 35.80 35.56-36.05
7.17 6.92-7.41 20.00 19.76-20.25 38.77 38.52-39.01
8.15 7.91-8.40
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F(C; GredR) LRy =0= 2 [ Standard Deviation (In Qi(fc;), i=1,n) where R; > R¢] )
2
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- [DRfc) - 0.5 + log(1/R)] - B/[x - fc - log(e)] = 1/Q(fc) + R + Const. (6)
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Q) = 250£*¢ (8)
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