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NfPöD�TsDw6 U-D-V,E.öí«FG3HUJ ¶w6 UI6!J.pcd����~i w j 6 7,@4!5 i .h;i j .%&'0M3&C@AKLMN�,-STUV.WXYZ3A1CDh;i��3&67QD-î.94:&OPöD@4!5X.WX8«YZZ33PQB+VDJ ¶w6 DIvRw6~jw j6 7,h;i j.cdeC«4+STe.;!U�+$D-:;<P[\6«I­h;i.2V3&CJ ¶w6 VI6!J.±cd����~iw j6 7,:;< iPQRDh;i j.2V3&C@AKLMN�,-:;<P[\CD­h;i.2V3&6-h;i ¡.fW.aXYDF«DJ '�.í+-w6 UD ,-8:;<.%&'0MNO3��CDMyZ[F«x7QD-î.MyZ[PM\I7:;< i.%&'NO3c]³R7ID.,-w6 V3Z^CDw���� vi= (vi1, …, vi!)+$DJEE+-@4!5X.N_`N_w6, X0X0
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(b) ��mn�~'(-My8P)��*F}~� ¸ lmn+- 7mn9, 1 U~��R 70°�F-mn.��3456K 2U~��R 70°F 110°�. 2 ��GB1,s7IDJ¢<£#¤¥.��Qö÷-.��3.�V�4�PöD !=6 :;<B1,s7IDJ 
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(a) "#$%&'()*+,--./0 (b) 12()* (c) 345%6'()*78 9 1 :;()<=>()?@A BCD 2)EFGHIJKL<MNOPQRSTUVWXOYZ[\]V^XO()?@A_]E`aJb !!
(a) "#$%&'()*+,--./0 ! cd=e 5.5f1<ghOV()<%ijklmn%iopqQr<s&tuv%iopqQr<swxyz{|}~�J����O()1��%iopqQr�<0V%iopqQr78<&wV()sw<��8y��~J�8%���BVs=1700�2700m/s �l�ebO()<7&mns6w�V()<76y�~����|}t�V=e�����<~��G����k��}~����n��J 
(b) 12()* ! cd=e 5.5f1<ghOVi)%�<%=��� { 1.0f1y¡�gh¢GVcd=e 6.0f1<ghO()&w�()s8<6wG£¢�}~�J����O()s8x¤78mn¥¦§G���}~�J¨< 2()�©ª�}V����<«�¬O­®~J 
(c) 345%6'()*78 ! cd=e 5.5f1<ghOV()<%ijklmn%iopqQr<&wtuv%iopqQr<swxyz{�Vcd=e 6.0 f1<ghO()1��%iopqQr�<0G£¢�}~�J����O()1��%iopqQr�<0V%iopqQrs8<&wV¯°±s8y��~J !
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1 <×Ø O 98%EÜÝ�}t�V¨< 2()u����~J2Ë?qÌfÞ�ßÇ<×ØEà|}t�Vá�n<â�Oãä 12)�Éåy¡�J !!!!
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¸ ¸¸ (a) ���%��mn���-���X (a) ���%��mn���-���X ¸

¸ ¸¸ (b) ��mn� (b) ��mn� ¸

¸ ¸¸ (c) ���%��mn�� (c) ���%��mn��� ¸ * 4 cde~w6 D.vR 7� * 5 STe~cde. 2¢�.£C¤¥� ¸̧
O.3!PQRSTUVWG8XYZ[S\J]^=_!¸ ­mn.pcd����~w6 U.6 7�.WXNO3* 6 PO6-±cd����~w6 V .6 7�.e3* 7POCJK�6-��.���-­mn.h;i 1�4.V3OCJ* 6.pcd����.WXNO,-()&MNOPQRD:;<¦F.STUV.h;i��3&6-§¨G@e-©¨G#e3O67QD- ª«.@4!5X+,@YZ-dª«.@4!5X+,#YZ.Z3P$DEF3&67IDJ* 7 .±cd����,-­:;<PQRD)¬h;i.2V393&CJ'(+,-­mn.h;i 1�4.c]PUI7-pcd����F±cd����-&=mn>?@;A3Z²³R74·3wíJ ¸ «Q-* 6 .pcd����.WXNOPUI7,-h;i 1 +,pcd����.eG 250m @4!5��+%'67IDEFYT-250m@4!5��+_`,sK&n%�.%&'��c2~* .�­�G®¯,s7IDF4+TsDJ=!-h;i 2 '°+,My8P 1km @4!5��+eG%'67IDEFYT-
1km @4!5��+_`,sK±ü8M�.%&'��c2~* .u¶(­�G®¯,s7IDF4+TsD~fg 11).* 9 (b)hi�J 

3

3
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(a) ���%��mn���-���X 

(1) h;i 1I !j 12)PQI7-h;i 1,8B1:;<.;;&MNOc2P./3¥+D):9²³c2*F)&n%�.%&'��c2*3®¯67IDEFG´TYP,s7IDJEE+� ê+$D-pcd����.WXNO,-v���8µPQRD 12 :;<.;;&MYT.>?Pv¶67-mn·¸+@e-¹!+#e3Fx7IDJ±cd����,8:;<+º->6Ie3FDG-:;<XPwTsD»,«?d,-:;<¦F.:9²³¼�.½¾«¿I3&C�.+$DJ 
(2) h;i 2I pcd����,mn.uÀ³·3ÁP-94:.���+@e-94:.v��+#eGNO67IDJ±cd����,¢<£#¤¥.2ÂGmn.��ÃP>xK:;< 1, 9 +@e-v�ÃP>xK:;< 11, 12+#e3Fx7QD-cP:;< 11, 12.ÄveGbVIJEsöDh;i 2,-¢<£#¤¥.2Â.>D3®¯67IDF4+TsDJ5Kpcd����,-94:.v�Å°mnv!.ÆÇ�PQRDl�%�lMGlI��+´µ8bV«#eGNO67IDEFYT-l�%�Z[../�ÈLTsDJ 
(3) h;i 3I pcd����,mn.��ÃYT��!JPYR7@e-v�ÃYT��!JPYR7#eGNO67IDJ5Kmn.%&�§;<tÆI.v�ÃQö÷mn�Å.�Å³·YT�!PJYx7´µ8bV«@eGNO67IDJ±cd����.Äve,cP:;< 10 GbVIJEsöDh;i 3,-:;< 10.¦¥§�¤¥¨¤¥©ªPZ²CDF4+TsDJ 

(b) ��mn� 

(1) h;i 1I ÉmnF êP):9²³c2*Qö÷)&n%�.%&'��c2*3®¯67IDJ��,&n%�.%&'���GbVIbÊ;�P��CDKL-()&MNOG&n%�.%&'��c2../3bV1ËR-h;i 1.STe.¤¥�G 98%3ÌÍ6KF4+TsDJ 
(2) h;i 2I pcd����,mn.uÀ³·3ÁP-94:.��+@e-94:.v�+#eGY«D´ÎPNO67IDJ±cd����,�C.bV«¢<£#¤¥Gmn.�ÃP��CD:;<3�6+@e-vÃP��CD:;< 1, 2+#e3Fx7IDJEsöDh;i 2+,-�C.bV«¢<£#¤¥.��3®¯67IDF4+TsDJEs,���%.h;i 2 F·I�� ¡+$DJ«Q-:;< 2PUI7,ÏÐ+$DJ 
(3) h;i 3I pcd����,:;< 1�4.mn.%&�.�+@e-:;< 5¶6.mn.%&�.�+#eGNO67IDJ±cd����,&=mnh¦�3Z^CD 7mn9G 1U.:;< 1, 

3, 4+@e- 7mn9G 2U.:;< 5, 6+#e3Fx7IDJEsöD-h;i 3,mnh¦�.��.¿IPZ²CDF4+TsDJEs,mn.��G 2 ��B1,sK��.c]8«h;i+$D-mn.��G 1��+$DÉ. 2mnQö÷!j 12)+,E.h;i,Ñs7I«IJ 
(4) h;i 4I pcd����,mn.%&�§;<tÆI.vÃ+@e-�Ã+#e3NO67QD-îsÒs.��YT�!+#eQö÷@eGNO67IDJ±cd����,-.��3Gmn.vÃP��CD:;< 2, 4, 6 +@e-mn.�ÃP��CD:;< 1, 3, 5 +#e3Fx7IDJEsö

(4) !"# 4! $%&'()*+,-."#/$%0"123&456789:;<'.()3+*45=>?@678ABCDEF,-G#.H#/$%0"I!+@%JA9,KL*45678ABCDM%&'()*.-N4+%@O"P 95,KBDQ;R.!"# 4+9O"P 9.STU(VTWVTXY@Z[\C]^/0;CD _ <G.!"# 2041]@M%&'()*.-N4`ab\C]9cPdeVT5 2fgO"P 9012h.!5 4 fgO"P 108hR.2ab?,KL4`]iAj.9k!"#3.455,KBQ]5l%CD6m.Rn@cPdeVTo57o.O"P3+pqrs67@89L:+5;;t\Bu!9<m.Rn@cPdeVT`=6>8Avowx8FO"P3+9:.:+5tt?y>z;CQ]`@A8ABCD6B
12).CD,-{+9|}~�]E�@ 12O"P.wx��"�gcPdeVT5 4f. 8O"PF2f.
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D-h;i 4 ,¢<£#¤¥(Å.-.��3YT¢<£#¤¥�ÅPJYí-.äå©ªPìí¦¥§�¤¥¨¤¥©ª3®¯67IDF4+TsDJ 
(c) ���%��mn��� 

(1) h;i 1I ÉmnF êP):9²³c2*Qö÷)&n%�.%&'��c2*3®¯67IDJ 
(2) h;i 2I pcd����,mn�Å.vÃ5K�ÃYT�!PYR7îsÒs@e-#eGNO67IDJ±cd����,-.��3Gmn.vÃP��CD:;< 2, 4 +@e-�ÃP��CD:;< 1, 3 +#e3Fx7IDJEsöDh;i 2 +,--.��3.��P[\6K¦¥§�¤¥¨¤¥©ª3®¯67IDF4+TsDJEs,��.h;i 4 F·I�� ¡+$DJ 
(3) h;i 3I pcd����,mn.uÀ³·3ÁP-94:.��+@e-94:.v�+#e3Fx7IDJ±cd����,�C.bV«¢<£#¤¥Gmn.vÃP��CD:;< 1, 2 +@e-�ÃP��CD:;< 3, 4 +#e3Fx7IDJEsöDh;i 3 +,-�C.bV«¢<£#¤¥.��3®¯67IDF4+TsDJEs,���%Qö÷��.h;i 2 F·I�� ¡+$DJ 
(4) h;i 4I pcd����,mn�Å.�Ã.�!+bV«#eGNO67IDJ6Y6-NO��,h;i 1�3 F´µCDF8ÓB67QD-&=>?@;AF.´0«Z²23ÔVÕs«IJh;i

4 ,����.�ÖEh;i+$DEFYT-­:;<.x�8«&MNO.e�.ò×Ø+$DF4+TsDJ 
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& 2 mnÙ.h;iNfPwTsDc]~ ¨.{�,�� ¡G�Ú67IDEF3OC� 

¸¸ & 3 mnÙ.h;iNfPwTsDc] ~fg 12)öDÛÜ67Ý@J ¨.{�,�� ¡G�Ú67IDEF3OC.� 

`.! abc2!¸ yz{+�TsK^ª3'(P ÞCDJ 
1) 2)

J-SHIS +%&,s7ID89:;<.!"#$%&'()%*Pv67-cdeNf3gIKh;iNf3'g6-()&MNOXPQRDSTUV.WXNOFî.WXYZ. ¡Nz3wxKJ!j 12)~lmn 2 U-qrsmn 2 U.t 4 mn�.ßà.:;<<A¦¥F67-yz{+,���%��mn��-���X-��mn�-���%��mn��. 3 U.lmn3v�F6-!j 12).ïª�á5+7´µ¶4·3wxKJ 
2) pcd����.NO��.�� ¡PUI7±cd����F&=>?@;A3Z²³R-h;i¦FP4·6KJk «�� ¡F67-);;&MNOc2~:9²³c2F&n%�.%&'��c2�*-)¢<£#¤¥.B1®¯~â;!J.��¶èéã¶9�*-)-.��3P[\6K¦¥§�¤¥¨¤¥©ª*GÑsKJ5KÖEh;iP«DPUs-pcd����.WXNO,8ÓP%'6-fWGäå+$xKJEsT,!j 12)+� ê+$xKJ 

2!"#$ %&'()*+,-+./012345+46789:;
3!"#$ <*=>)*?)*@A0B#&CD;
4!"#$ <*=>)*?)*@AEB#&FG
5H6!"#$
7-12!"#$

1!"#$

%&'()*I+JK

LB#&+MNO6PQR+S3TU

VWXYZ[\T]45+46789Z[^E_`6PQRZ[G
!"#$%&'()*+-,-./012335°45'(4!=126 789$:&'();<012330°45'(4! =46

<*=>)*?)*@A
ab+cde%&'()*+fg

LB#&+MNO6PQR+S3TU

=>'()
(12370°?110°45'(4! =66

ab+cde%&'()*+fg
h]"<i+jk+JK
<*=>)*?)*@A LB#&+MNO6PQR+S3TU

!

!"#$%&'()*+,-./30°01'(0! =122

2!"#$ %&"#'()*+, -./012*34*56 728912:12;< 728912:12;<
3!"#$ 728912:12;< -./012*=>*?@6AB CD*EFG-./012*=> H728912:12;<IJKL-./012MN*OPQR;<
4!"#$ H728912:12;<IJKL-./012MN*OPQR;< ST#.*?UV&WXY*Z[\]
5!"#$
6!"#$
7^8!"#$ H_`ab9)c*def6Jghi[jfklmnoi[*&WXYpqr\]
9-12!"#$ ST#.*?UV&WXY*Z[\]

!"#$%&'()**+,,,-./0123456789:;<=>?@AB&CDEFGH**++,IJKLMNOPQ/01RST2;-TUV&UWXYZ[\E]^_`789FabcdLe6789,f,dL56789g

ghsrtuvwxysz{GXY
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H_`ab9)c*def6Jgh}~jfk�*�}~[*&WXYpqr\]

ST#.*?UV&WXY*Z[\]

�[%�*%&���`�����
H728912:12;<IJKL-./012MN*OPQR;<
H�`ab9)c*def6J-./012*34*56

ST#.*?UV&WXY*Z[\]

-./012L*+,���
728912:12;<

34'()*+5%+,-./90°06789'(0! =42 :;<-=>?@A'()BC+
(-./70°06789'(0! =82
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3) ��.V 2 ��. 7mn9GB1,s7IDEFYT-î../G)mnh¦���.¿I*F67 3Eh;iPÑsKJmnh¦�G89B1,sKmn.c]8«�� ¡+$DJ 
4) ���%~Qö÷!j 12).lmmn��+,¢<£#¤¥9G 2��~4UQö÷ 2U�B1,s7IDJ­h;i&.¤¥3´µ6KFEæ-¢<£#¤¥93�9B16K:;<+,h;i&.¤¥GYv8PbV1-()&MNOPçè«�JGÑs°CI=!-¢<£#¤¥3eNB67H9B16K:;<+,h;i&.¤¥Qö÷&MNO.c]G;;B,sDEFGNYxKJ 
5) ����~lmn�Qö÷!j 12).�nmn�k����~qrsmn�+,mnAé:,d«DG-¢<£#¤¥9G 2 U. 4 :;<GB1,s7IDJ¢<£#¤¥9.B1®¯G ê+$D���%Flmmn�-5K����F�nmn�+,-h;i.�� ¡PîsÒs�Ú2GwTsKJ ¸ '�-yz{+,- =mn�Pv6789:;<.&=>?@;AGB1,sK&MNOPh;iNfCDEFPöD-WXYZc2. ¡Nz3wI-&=>?@;AB1../PUI74·3wxKJ&=>?@;AB1.¿IPöD¶é<£���.STUV.WXNOPZCD12z{ 7)+,-�êëP«Dº¬-.äå©ª../GçèPÑsDEFGìí,s7IDJE.KL-¶é<£���NO3v�F6Kh;iNfPöD-êëÙPWXYZc2. ¡Nz3wí!î+$DJ12z{ 7)öD-¶é<£���NOPQRDWXYZc2.k «�� ¡,êëP[\67%BCDEFG(/,sDJ ¸ !"#$%&'()%*.&=>?@;AB1,)0&'().§!ï 13)*PM\1KL-()&M.WXNOc2.Hê2,)§!ï*.B1P[\CDJ,TP-H9:;<.()&MNO.í+%&:;<,ð18P«TñD3�«IJ=!-ùúòg.�PQI7,-%&:;<.()&MNOP,WXNOc2.Hê2GóLTsDJîE+V4L7H9.-.!"#$G/1,s7ID%&'NO!"# 7)Pv67-h;iNfPöDWXYZc2. ¡Nz3wI-%&'NO.Hê23ôH6UU-&=>?@;AB13©�8PõDö÷!øPUI7ùúCD!î+$DJ,TP-h;iNfïª3á5+7)§!ï*./1®¯PZCDùúCD!î+$DJ 
ḑeIyz{+,(øz)ùúûüýþz{ÿ.%&!";i<¤;!#$ 2)

 J-SHIS PÜû,sK()&MNO°Z²üý3þg,�7IK�IKJ~67ÿF3&CDE!+$DJ¸
f̧g#h!
1) %&òóz{ôõy�%&òó"#$I8ø%&'()%* 2018%&-2018J 

https://www.jishin.go.jp/evaluation/seismic_hazard_map/shm_report/shm_report_2018/ ~�'¢�{<I
2020% 1( 12)� 

2) (øz)ùúûüýþz{ÿI%&!";i<¤;!#$ (J-SHIS) I http://www.j-shis.bosai.go.jp/ ~�'¢�{<I2020% 1( 12)� 
3) *!!"-#$!´-�%&-Somerville, P., Graves, R., Collins, N.Imn>?@;A.%'Pìí%&'.STUVPZCDM'8ùú-()ü$%&±ü+f*-Vol.28-+f+« P167-2005. 
4) �,-w-,.2/-$�xwI0&'()§!ïPM\1()ïª.0?12_`.ùú-�&=>?@;A.0?12PUI7�-)y%&±ü$+f*-! 73-! 1«-pp.43-60-2007. 
5) �,-w-,.2/-$�xwI0&'()§!ïPM\1()ïª.0?12_`.ùú-�lmnFqrsmn.´µ�-()ü$%&±ü+f*-pp.104-113-2007.  
6) 4q5ðIH9.mn-.!"#$PöD0&'.STUVNO-()ü$+f* A1(Z[¶%&±ü)-! 713-! 4«-pp.I_191-I_197-2015. 
7) 4q5ðIH9.mn-.!"#$PöD0&'êëc2.WXNO-)y%&±ü+f*-! 153-! 7«-pp.90-99-2015. 
8) 6789-!,:;-<q=>-$�xwI&=>?@;A.STUV3ÕD?sKx��%&'()F@)~A.ÛÑ2-)y%BCDûü²� 2016 %b$-EF+« SSS25-P08-2016. 
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9) 6789-!,:;-<q=>-$�xwIx��%&'!G5§;!#$PöD%&'.STUV.WXNO-)y%BCDûü²� 2017 %b$-EF+« SSS15-12-2017. 
10) Ö,HI-(!JKILM**%&~APM\1%&'.9�NWXYZc2, )yOPü$Z[Q+f*, Vol.68-No.565-pp.41-48-2003. 
11) RSTU-VWXY-LE QUANG DUCI!"#$%&'()%*.cdeNfPöDh;iNfF%&'NO.!G5§;!#$-)y%&±ü$+f*-! 18 3-! 2«-pp.2_95-2_114-2018. 
12) RSTU-VWXY-ÖZ[\I!"#$%&'()%*.h;iNfPöD()&MNO.WXYZc2.Nz-)y%&±ü$+f*~j]�-! 193-! 1«-pp.1_121-1_135-2019J 
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