
!"#$%&'()*+,-./0 
!"#$ !"#$%& ! "#$%&'()*+, Time predictable model (Shimazaki , K. and T. Nakata,1980) -./01(234567859:;,<=/ 1707 >?@"#A1854 >BC"#A1946>DE"#(FGH./-I?@*BC(JKL4EMNOIDE"#(JKL4PQRSTNO,UVWO'XH./0YZ[\4"#H]^U_`/(H"abc(defgVhiEjk`(WO'X8lP"mnI2017;To`I"#pq(bcTrs*59:H4 0.8t1.0uH./0vwAxy(?@ 1.8uIBC 1.2uIDE"# 1.15mToz{ 2040>IlP"mn( 0.8 t1.0uTo|}/*~�,��,e/0��&��J�(��4���H./-I'XJKL-�U`*}�{?@1.8m/209>8�0.0086;IBC1.2u/147>8�0.0082;IDE 0.8u/92>8�0.0087;*��&'��4FG&',����H./0 ! �VI"#$%(���*U_ BPT ( Brownian Passage Time) -./-Iq�}/��,I"#��- 204>* 59>�=H��H�/��H4�� ��(�|4¡mH./0 ! ¢£IDE¤¥¦k`(§¨K¤©ª,4«¬­®¯K°±²¥³´µ("#-¶·$%U_`e`(HI¸¹"#($%��4º»H�/0���=TJKL*U_¼-½z/f¾¿UI¹"#($%&'TÀÁ/(-ÂÃ(ÄÅH./0 '"()*+ ÆÇÈÉ*}/"#TÊËU��0DE¤¥¦k`H4ÌÍÎvT©,hi*Ïi,�f�/0¹"#4ÆÇhi,$UIÏi-Ðc}/0ÑÒ4 1498 >�Ó"#HIÏi4ÐcUefgV- 1605>ÔÕ6Ö"#-G�V0×�4hi*4¡ØÙH./0×(��eÚÛ(µHIhi(§¨K¤©ª"#TÜÝ,�*ÞV0&'(23,+_4q�}/-IT = 204>IßT = àT � 59>*U_áÅOâã4ä>Håæ0BC"#f�(ç�(&'H4ßIà,4¡ØÙH.g_I1854èT Há�`0 !"# $%&'()*+T,204-./T,55-.0T=62-.1234 4-5# # 6./.07)*89:*;<8=>?@A 2BC9DE>F+GHI(J5 
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,"-./012345 DE¤¥¦k`¹"#(éê4§¨K¤©ª,.�If+#ëìí-de`×*,./0
1944>hDE"#-.gV×*f�Ïî(ïðñ41(¢+H./×*-ò/0xÏAóð82005;,��{I1707>?@"#H4hî-ôõRS,4öUefgV(HIôõ¤¥¦[\,hî(#ëì-÷Ë~�/0ôõ¤¥¦�=-$#UVøù4e`-I?@"#*BC"#(��- 147>*ú`×*f�}�{Ihî�=("#áû�ü/0hî4 1293>ýþÿ#,ÐcU_`V!"#-./(HIDE¤¥¦hi(#ëì*U_ïðñI$%ñ<�&ôõ¤¥¦('(-)z��/0Asperity(��-*�e(H+z_#ëì(©ª4,-e`0<�1(./-ò�{``0�VIx0($%ñ-12H$#UV3Ñ4efgV×*f�0$%}/¹"#44ìIïðñI$%ñèôõ¤¥¦I<�&ôõ¤¥¦I$%ñèïðñ(ä(,Ê��/0 

Asperity T)5UVû67#8,M9*b.T:;I#ëì�K<=¤*Ë>}/0§¨K¤!c!",#febc4e`*}/0¼$fH$#}/*%ì(b.(��b&,³'(§-%;/-IÏD)ÂÒ*+,-(��,./Ue`��IDE¤¥¦hi(Ü-,D0£1(,--%;e`2�è3#b4H.�{�`856ä7Ý89;0b.(:!"44ìH;<H./f�#ëì�K<=¤(=>4?@��,AÑ}/0./#ëìH$#UV*�BC~�/#ëì�K<=¤-`-D/"#�K<=¤H.�IE#ëìFû(GmX*e/0! !  #ëì�K<=¤4>H!"0�VIDE¤¥¦hi,4I¹J-KL}/*U��0 ¦MNO=E§¨K¤(:!"4#ëì,ØÙes¢Ë*}/0�K<=¤*��TÝ,PQ&}�{I#ëì�K<=¤4RSÝH=>UÝ,ö}�{4ì$#*e/(-T<H./-I¢U$#IV�4�$#*�W~�/×*á./01(�,4~�,�W~�/×*á./-IDE¤¥¦hiH4I$#X�$#*áïðA$%Aôõ(1.HI~�,#�&~�/��e�W4KLUe`��H./0des*áøùH41�eg_`/0 ´qIPQ&UV�K<=¤To|}/04Y4ÝIôõ¤¥¦TßIïðñTà*}�{Iïðñè$%ñ4817ß;I$%ñèôõ¤¥¦4817à;I$%ñ4817ßZà;*e/0îí(H/��e�W4û�üe`0Ü 1f�ò/��,à�ß*[ËU_á\-e`f�"#�K<=¤4ÝIßI817ß;('(*U_�`0 ´qI#ëìT4ìIôõI$%Iïð*}/0`Ç�f-$#}�{1(#ëì,ÈÓ}/"#�K<=¤��=³'(§�,]d}/0}e-^_ 1H�� 0I172ßIß H"#�K<=¤-$%U_`/-1(J4ÝI17ßIß(`Ç�f,Ê��/0e< 172ß4 17ß(#ëìf�ß,`a}/"#-$%}/b�HI$%,ÈÓ}/0 ×(��,DE¤¥¦hi("#$%��4c+(d¥<KL8204>* 59>;�=HÜeH�/0$%��((f4de`(H`g(ØÐ#áhË!",e/0_Ý,@i,jeUV#ëì�K<=¤(dLK=TkUV0¢le§¨K¤mc(bH4E#ëì($#ní4<o�� HÝnH./-IÚÛ,����-b&}/0 ��pÊ4q-ÊªTrze`×*InípÊ4¢le§¨K¤mcst(VÞH./0_ 1( AIB<�& CH41�u�4#ëì 1n�H./0}e-^IvIw¨=xIy("#�K<=¤- 1nÇ+Cz
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U_`/-ID,4y-e`01707>?@"#4_Ý7DH./-I 1498>�Ó"#´{
1854>BC"#�H( 368>�IôõH4$#UefgV×*,e/0|oH./0×�, A}/* 1707>f� 1944>(ïð 237>4ú`0 ~8#*4�,IØh(§¨K¤©ª¹"#(��-./fáZ�e`0×�,+`_4_c(��,I1703>��"#(�a4¦MNO=E§¨K¤Iµa4���§¨K¤*)z�{I��"#Hôõ(q4��(£1,�s01�-��Hôõ4$#�ÇI1854>BC"#�H(��-ú�~�V0×(��,`�¤¥¦(¹"#,�g_��#-��×*-./fáZ�e`0BC"#4ôõT��H`/-I1�4 1707>?@"#(�T>z_ôõ 2n�*4)z�`0)*+4 1891>��"#8M8;-��UV*)z��/0��4;,hÏ��#I"#«¬­®¯K°f�U_áôõ(¹�~,�g_`/0×�HDE¤¥¦k`"ì(�¥=³-��V*á)z��/0

_ 1! "#�K<=¤$%��(dLK= c&defghi.jklmno?pqFT7radst?uvwFx"(efghid7y%z{efghi(|}9pqFK%7x(~�i��+@��(��5�����.�>@��k�q�9(K%{efghi(��=��FA, B, C( 3����9pqFD97�qc&��wF�.��h�.�7��.��.� 9pq�� .��.��d¡?uvwFC ¢v£ B7¤¥¦¥�§¨(K%d¡©ª¥qFD7 B(«¬�­�®>¯f°9pqF±��(²I³´�st�¥qFyxµ=�@�(¶·9¸¹�qdK%º»�9¼qFOPK%��]^_K%(`�97 A½A½A½C½A½D½B(v¾k¸¹�¥¿vwF 

  

 

 

_c! 1703>��"#(#ë,-hË ó�Hk}¦MNO=E§¨K¤*���§¨K¤(��-��"#(,-* -�/0,M_(��¡4 10¢u�� £É¤¢�&$m#ëo|82002t2019; 
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1361>¥B"#4¦*}�{�`0�§¨(©(G�/��e��H4ª«,V�efgV-I1293>ýþÿ#,ÐcU_ôõ-c`V!"#-./0`-D/¥B"#41(q&Ë��¬­®�_Ïf�$#*}�{¯°-��01U_ 1096>@Õ"#f�c ( 1498>�Ó"#,±-gV0×(b�4��#T��²U_`/0 6"*78  ! ³n(�J�(éê4IDE¤¥¦hi4Y4"ÜH4±-g_`/-�´µ§¨K¤f�4ôõA$%Aïð('#ëì,¶z/I`-{2�·`¸T¹`V 3 Âº(#ëìHÜeH�/0 #ëì(�W,4~8#-./0$#UV#ëì-ò�U_á&'4»í,-V/-Içn,$%}/"#(&'e�{I./¼"!"*e/0�U`Ñ4 1707>?@"#HIBC"#(&'-¢+*4Ê�e`×*,½¾}}�H./0_ 1 (�T8),}�{IhDE"#- 1944>,G�_`/f�Iç4 2061>¿q,¸¹"#*`�3,áe/-I1�-ôõ(ÀÁ¼"("#HåÞ{1( 59>q,¹Â$%(!"#-H_s/0&'Ãã4 2:�ÄÃã( 2Å*Á_Æ10>¼"H.Ç�0"#ÈÈ*U_4!"eÉK³»í,+`_)5}/×*-ÊËH.Ç�0 

 

5"9: 8 ´�4IDE¤¥¦hi($#(ÌÍT¾}Iç("#(��T&'}/£Î,+`_�}V-I��Ï#e��TË}/Û,+`_��}/0 ;<!8 1854=>?-.@A 1707=BC-.@3DE 

   

 

 _c4§¨K¤©ªM(ÐÑÒ�J�H./0slab Ó�£1(Ôf�¶V_H./0b.4I¹JHPQ&U_./0§¨K¤mc,���Õ-b4U8Ý;(�ÖH×ØÙ4vó�(��,2�IÒÐÚÛ(�ÖHÜÝ}/0×�-4ì$#H./08Ý;4ôõI$%Iïð-Êeg_`/*Á_á�`0 #ëì(·�f-$#Ue`*8c;H./0BC"#(b�Iôõ*$%(×ØÙ42�Iïð4�(��H4�a,¡m-H/01�e�e`��,�Õ-v¡(��,b4}/0�a4ó�(��,8Ý;,A}ß�=Ç�_`/0ïð(b.4I¹b. Umax��

F 28 GH3GI §¨K¤©ªH�a*µa(Ì�TÙ�Õ*×ØÙHÜ} 8Ý;NÂÒe#ëì$# 8c;#ëì 3 Þ(ßI2 Þ$#I1 Þ*$(b�I�a4I�Õ-v¡(./,s/��,N�à=°UIb.ßH�a4BË}/0 ôõI$%Iïð(Ù�Õ(ÿ"A4ßI172ßIß! *}/0 
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á~se/0UfUIslab ,FË~�V×ØÙ(./,b&-e`(HIïð*ïð´Ò*(�K<=¤ã4b-�e`0 â�ã� slab-c={_Ý( B(�K<=¤4=¹}/0äå#ëì*(�K<=¤(ãß4æV�_`_áIjç,�WH�/VÞ,4I�W~�VÌÍáBËe¹�~I}e-^ßIàI817ß7à;(èÁ�-�He=�{e�e`0 ?@"#H44Y(�K<=¤- 1 ,e/�Hé�ê4G�_`e`-IBC"#H4!
(Ý7ß;,ö}/*I"#�K<=¤ß(Cz8hDE"#;-!",e/0ïð(×ØÙ4ë£1,2�I"#�K<=¤ß(Czì#ëì�,3#b4(ì���-.�IÌÍ*U_ 3+(×ØÙ4íî,ïð0.*44ìHqñò,e/�H³¥ó*%ì(ãc-ãs0 ´�4~8(,ôH./-I?@"#H4ôõ,q-*ºU_`V!"#á./0õ=¤4h0"£���ö"#("÷ø6bcH./0I\ 1>�H4á~seg_`/-I"#qä>�(JKLH4ùúûAüýû,&þbc(ÿx-¶z/8lP"mnI2019;0}e-^§¨K¤©ª¹"#("÷ø6bc4í>¼"´�!ã}/á(* -�/01703>��"#4¦MNO=E§¨K¤A���§¨K¤�(©ª"#*}�{I1707>?@"#p¿,ôõ(q4��"#("÷ø6bc,��á~se/I*`���-!"H./0 ;<'8 JKLM3NO DE¤¥¦hi*Ïi,��ã(./b�4I,-mc-ôõf�$#UV×*T¾"}/H.Ç�01�4 1096>@Õ"#I1498>�Ó"#I1854BC"#,$%UV0 �Vhf�$}/"#4Øh,á��T#z/×*-)z��/0�Ó"#HáBC"#HáØh,6Ö($%TVUV0ôõ-ôõ¤¥¦*`���4`�¤¥¦(Ïi*¶/}�H.Ç�0×(¶B,��{&'"#HÍ()8Í(¹v;,"b-.gV��e(Hhf�$#UV*)z��/0*�}/*IDE¤¥¦(,-mc(£14+�}/*¶/}�H./0UV-g_ 887>@Õ"#I1361>¥�"#(,-mcáïðf�h£,,¹UV*)z��/0�g_ç�DE¤¥¦"#4ïðf�$}/H.Ç�0 ;<,8 PQA3PR Ü 2! Øh(¹Â§¨K¤©ª"#*DE¤¥¦hi(§¨K¤©ª"# -. Øh ØhÀ DE¤¥¦ ã(>) Ý 818Øh/l >7.5 8870� 59 c 878Øh8é,`�A12; 8.4 8870� 9 ' 1024Øh? ? 1096@Õ 54 3 1257ýþ 7.0-7.5 1302¥B&Ë 45 ä 1293ýþÿ#(456í) 7.0 1302¥B&Ë ! 9 7 1495`�86Ö;?  1498�Ó  3 ± 1703��"# 7.9-8.2 1707?@ 4 Á 1853áy� 6.7 1854BC Ý 8 1923Øh"# Á 1911BC&Ë 712 
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5<48 S>-.&PTUV3WX ! ?@"#IBC"#IhDE"#f�"#ì�K<=¤4ïð�ôõ�57>�H./0 Â8H4ýþÿ#,ØÙesI (1èà;Hïðf�("#4_ 19C*UV-I�(B:á./Iýþÿ#H�K<=¤;94 129371096�197 >HN<(¤~�Iÿ#,ÐcU_
(205-197)+57>�65>�("#�K<=¤-Cz~�V0ç(ïðf�("#41(��=®�V01�- 1361>¥B"#*}/B:H./01(b�(Ãã4 3>,@=e`0 YZ[\ <Q=>?I1996I@A)ÂBC"#*D IhE¹Ñz(F <6!"01999I"#+c*�IhE¹Ñz(F lP"mnI2017IxlAGl"£("÷bcI"#&ZÐHFFII98I3497353 lP"mnI2019I)Âîv("÷bcIJKLù 
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               Earthquake, GRL 7(4), 274-282  xÏ¢MAóð! ºI2005I1707>?@"##ëìhî./I0¹"GNIOI68I255-259!  >!¹ÑI2019I8P�AxQ;"#ARSøùJKLTK³8à(; %�UVAI1982IP"#IhE¹Ñz(F 
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