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Fig.1 Relationship among frequency, porosity and phase velocity or loss factor of the waves in discrete media.
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Fig.2 Relationship among characteristic length of the viscous part, porosity and phase velocity or loss factor of the

waves in discrete media ( =60 Hz ).
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Fig.3 Relationship among permeability, porosity and phase velocity or loss factor of the waves in discrete media

( f=60Hz ).
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DYNAMIC CHARACTERISTICS OF SEISMIC
WAVES WITH BIOT COUPLING

ZHANG Li-qin, YU Wen-hui, WANG Jia-ying
( Department of Geophysics, China University of Geosciences, Wuhan 430074, China)

Abstract: With numerical evaluation, the effects of different parts of medium, such as elastic, viscous and por-
ous filled with or without fluid, on the wave propagation especially in the range of low frequency band are dis-
cussed. Characteristics of seismic wave with Biot coupling are analyzed in the homogeneous and isotropic medi-
um. The results show: (1) the phenomenon of critical porosity exists about the phase — velocity of slow P — wave
in and the critical porosity is the blind spot of the phase — velocity of slow P —wave. (2) It is easy to observe
slow P — wave in the condition of large porosity and low frequency band. (3) In the range of low frequency
band, the phase — velocity of P — and S —wave is independent of penetrability, while the loss factor of P — and
S — wave strongly depends on penetrability.

Key words: Biot coupling ; Dynamics; Phase — velocity ; Loss factor; Slow P — wave ; Critical porosity
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Al(i‘znffb(cn + den ) - wzpfl ‘jw#¢zr11) + Azkznlnzd’(cz? + o) + A3792n1n3¢(c37 + dey;) -
B, (E*n}de,, — w’p? - joud’r,) - B,k nin,d’c;; — Bkn, nyd ey,

= WA, + WA, + WA, + W,B, + W B, + W, ,B, =0

Aziczn]nzd)(c” + ¢eyy) + A2(1~c2n§¢>(c27 + by ) + a.)zpi1 —jw,ud)zrzz) + A37c2n2n3¢(c3, + ¢cy) -
B\ ¥n n,d’c,, - By(Enigc), - w'p? - joud’ry) - B,k*n,n,

= WuA, + Wpd, + Wisd; + WB, + WisB, + W,;B, =0

Al’:’znlnsff’(en +dey) + Azi‘znzn3¢(cz7 + ¢egy) +A3(752"-§¢(Cs7 + ¢eyy) + ‘Uzpil —jw;,ubzr”) -
Blkznﬂs(ﬁzcn - szzn2n3¢2c77 - Ba(k2n§¢2077 + wngz —jwu(;bzr33)

= WA, + Wpd, + WA, + W,B, + W B, + W\ (B, =0 (42)

H(A2) ERUEREIER, BB AR (1),

LERFPEFSHDEE INT A, B, R REAR S S FARLS WRIE B0 = (1-¢)p, ,p2 =
dop0i° =pi = —pari=1,2,3;p,,p, 5 B R B S FATCE T o, BABE RSN FRE B & RTLEY
BEsp REFLBEFURRRESE REGr, = VK K BB RIB ER; L, L LG L iy =1,2,3 REMEK
FEPEDS (LB B SR A 35 B B, A /R
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