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Technique for Estimation of Seismic Wave Attenuation in the Ground by the Seismic Pulse Form
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Abstract

A simplified techinique for estimation of the seismic Q of the ground {s presented and
discussed. At first , relations between the rise time and the propagation time and between the
pulse width and the propagation time are analyzed based on the constant Q theory proposed by
Kjartansson(1979). The relations are expressed by linear equations in the case that the source
displacement is represented by the impulse function or the impulse response function. On the
other hand , those are expressed by nonlinear equations in the case the source displacement is
represented by the arbitrary continuous function. These equations indicate that Q value of the
ground could be estimated by analyzing the seismic pulse-form. Secondary , how to apply the
equations to the field data is discussed, introducing a new factor, namely,the pulse ratio. The
pulse ratio is defined by the ratio of the rize time to the pulse width. From the theoretical
analysis,it is made clear that the pulse ratio is independent to the propagation time and Q, and
has a constant value 0.37 for the impulsive or impulse-responsive displacement source. However,
the pulse ratio depends on the propagation time and Q for the arbitrary displacement source.

It is concluded that the linear equations are applicable only if the pulse ratio observed
is constant and equal to 0,37 , and that nonlinear equations should be used if the pulse ratio

varies depending on the propagation time and Q.
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(BLTFWRPBROEQME Y ET X Table 1 MEHTREH

EVWEERY. ZOBROHNMLRENE Relation | Equation SITE 1 SITE 2

hOFBAOHEARBLIVCQHEDOR LYK D Q tpaor Tpg Q | U 7Tpgor Tae &

HERTERY, 22T, NVRELGR Toste eq, (1) | 14.1 0.67 10.4 0,18

Bty DBIRE R B LFig.5(a),(b) & & e, (3) | 8.2  0.69 82| 1.0 067  10.1
0.36 127 0.35

5. (DBLV@QRKE-TQEERMST | &5 %g; j? e o
BEDICHEHHMTRLTWS 1o/ tp= v - c -
0.37%2WETHILENHZN, SHOER Q' is estimated by the spectral method.
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LK, RELULEQEFMEICDOWIEHRBICBITARENERL, FAFEOLAEEBEL =,
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