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. Figure 1. (a) Schematic diagram of the two- C
dimensional spring-block model (Otsuka [1971] with a =
modification). (b) Velocity-weakening curves for differ- S

1960(7.4) ent a (see equation 4). We solved numerically the finite
difference equation (3) by the Runge-Kutta method.
The integration was begun with a slightly perturbed
1992(6.8) initial condition. We used the events occurring after an
initial period during which clear transitions have sub-
sided so that the statistics may not be influenced by 1
the initial condition. The free boundary condition was

adopted. The block configuration was fixed to 100 x x
25 on the (x,y) plane. Throughout this study, ¢ in the
equation (4) was fixed to 0.01.

Figure 2. (a) Magnitude-frequency diagrams for dif-
ferent a with fixed I, (= 1) and l,(= v/3). We indicate
the b-values derived by the least-squares fits to trends
in smaller magnitude ranges, which are shown by solid
lines. (b) Stress drop distribution against magnitude
= calculated for the parameters given in Figure 2a. We
142" 143" 144° 145° only plot in Figure 2b their averages since the indi-
vidual values scatter considerably. We define moment
M, as potency [Ben-Menahem and Singh, 1981], i.e.

1978(7.6)

g = 1= - =" §U; . i 0
e o S oA R s U e o i e thas LILEe o bl by r ol el
STHOHFRE—XY FYI=Fa—F (Mw) ZRT. magnitude M as M = l]Aslog M,. We define the shear Magnitude

stress o;; as the force acting on a block through the
relevant springs: 0y = [12(Usj41 — 2Ui; + Uij—1) +
12(Uisr,j — 2Uij + Uiz1j) — Ui ;). We calculated the D 4 K . " l (1999)
. stress drop Ao as Ao = (1/n) 17';(04,i(70) = 0i,§ (1)), : Kumagar et al.
200000 (2001) where 0, j(70) and oy j(1) are the]shear stress just be-

fore and after a rupture, respectively.
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Fig. 7. Plot of slip vs depth through a time history of three earthquake cycles. The simulation is based on the steady
state stress law (5). such that the steady state stress becomes velocity independent when velocity is above 0.1 mmys, and
L = 40 mm: dynamic overshoot in stress is not included. Depth distributions of 4 and B are denoted by case 2 in Figures _
1 and 3. Other parameters used for the calculation are indicated in the text. This simulation is coded C2L40L00; see Table time (year)
1 for explanation. Each line represents a constant time, but the time interval between any two adajacent lines is not
uniform. The time intervals between some representativé lines are indicated.
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(Appendix A D OO0O)

7 = pot (2)

1= o+ aln(V/V,) + bIn(0V, /L) (3)
do A%

@=L @

e J0000D0O0DODODOOO (Tse and Rice, 1986)

frss = po — (@ = 0) In(Vo/V +e7") (5)

0000000000 o =0 —p; 0= —pgz, p= —puwgzl
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