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A SOLITARY WAVE SOLUTION TO A 2-D BURRIDEG-
KNOPOFF MODEL: AN EXPLANATION OF THE
MECHANISM OF THE SELF-HEALING SLIP
PULSE IN EARTHQUAKE RUPTURE PROCESS

Wu Zhongliang and Chen Yunta
(Unstitute of Geophysics, State Seismological Bureaw, Beijing 100081, China}

Abstract

A simplified rwo-dimensional Burridge-Knopoff mass-spring model is studied to ex-
plore the existence of a solitary wave solution, which may lead to an explanation of the
mechanism of the self-healing slip pulse in earthquake rupture process proposed by Healon
€1990), It is shown that a solitary wave solution exists to the problem. in which the
earthquake slip behaves as a propagating solitary wave with its velocity less than the veloe-
ity of shear waves, At each point on the earthquake rupture, the source time function
keeps the same, Different from the previous approaches. in this approach. fracturing and
healing are regarded as two components of a common physical process. which emphasizes
the physical significance of the width of the self-healing pulse. Tt is shown that the
stronger the coupling between the two sides of the fault. the narrower the pulse; while the
higher the rupture velocity, the narrower the pulse. Qualitatively these relations are in
consistence with the numerical simulations and the inversion results from observation da-

ta.

Key words: self -healing shp pulse. solitary wave, Burridge Knopoff model
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FAAATHEE-ERNFREREZD L. ABAZRAYELH, REAEILARREEN
AR, 8 M. moft Mo RERRBEXMBAEHANE. HERSBHARNH =FHRERT
B MR E PN A R PR MR T BRI .

KA. M Mo Mso mes Myu; o Mc
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EVOLUTION HISTORY OF MAGNITUDE CONCEPTIONS
AND DETERMINATION METHODS

(Ge Huancheng
(Sefsmological Burean of Jiangsu Province, Nanjing 210014, China)

Abstract

In thig paper we expound the Gutenberg-Richter magnitude system, its foundation,
evolution, and completion; and the development of moedern magnitude conceptions. It is
pointed out that the three significant magnitude scales of My, m;, and Mc in modern mag-
nitude reasearch possess obvious physical conceptions and practical value. The various

practical problems and rules in magnitude determination are explained in greater detail.

Key words: magnitude. Richter magnitude, surface wave magnitude, body wave

magnitude , moment magnitude, m,. Mc

— 151 —



