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ÁƎȵ�=1�.ÚȪäç/ŖŦ.y(:äəƋ½�

Ƌư+äç(@ɩȴÊ20Ě�«,Ɏý�':1993ĚɄ
ȣƃäəɦMJ 7.5ɧ,1993ĚÁƎȵÇȅƃäəɦMJ 7.8ɧɨ
1994ĚÁƎȵũœƃäəɦMJ 8.2ɧɨ2003ĚÃ¾ƃäə
ɦMJ 8.0ɧ+*ȈŴ.ñ��äə�òęƊč.Ƃ7ȫ7
ĕ�=1ŖŦƎũǦȼ.äəưƧƔ(ưƧ�'�?ɨə

Ɣ,ȭ�äç(/ŶŮ;âűȲƢǍ,ñ�+ȁĀ�ưƧ

�'�@ɩÁƎȵ«ɑȼ(ưƧ�@äəɨ�B<@Ƌő

Ċ.Ƌ½,ȟÝ�@Ƶtæäə/ɨƎƖæäə,Ž3@

)Ć+��ɨ1995Ě.ǊƸäœyȼ.äəɦMJ 5.9ɧ;
2004Ě.ƭǸŉĜÇȼ.äəɦMJ 6.1ɧ�ưƧ�'�@ɩ
2011ĚũÁäœòęƊƃäə,=?ŖŦ°ĎÚȪ.ĳº
ë�îÀ�!�ɨ�A�·/ÁƎȵäç,/òęƊ^j

oV�ĚɉǗ8cm.¹Õ(ȭ&�'�'�?1)ɨũÇũ

œ×,ãǧºCÎ�'�@ɩ�.Ǜū)�'ɨÁƎȵ«

,/Ȅō.ƋőĊ�ƿȓ�A'�?ɨĚ�CȸA01938
Ě)1967Ě,ĈŐȣƓ�ȭ(MJ 6CsÜ@äə�ưƧ�ɨ
āĉ.�í;ȵȣnɅȵ.ȁĀ�ưƧ�'�@2)ɩƋő

ĊȖŭ/ǕºƲ,ȳ9>A'�@�ɨƚČƛ.éǈǍ,

=@ťƿȓ.ƋőĊ.ÐǰĴ:Ø9@)Ƶtæäə2.

ĄǏ:ɀȆ(@ɩ 
ÁƎȵ.yıȽĒ(@ŧĘĒ.Çȼ(/ɨ2010Ě10
š20Ŗ,MJ 3.0.äəɦ�tɨäəAɧ�ưƧ�ɨ�>,
ÖĚ12š2Ŗ,:MJ 4.6.äə�ưƧ�!ɦ�tɨäə
BɧɩäəB/1923Ě�ɍ,�.äç(ưƧ�!äə.
y(Š:ȈŴ.ñ��äə(@3)ɩəô/ɁĘwɐő

Ċĕ.Ķý�Ǩ)45pǲ�'�@�)�>ɨɁĘwɐ

őĊĕ,ȟÝ�@äə.ÐǰĴ�ƯBA@ɩ 
ɁĘwɐőĊĕ�©�(Ƌ½�!ëÕɨäə.ȈŴ/

MJ 7CȠ�@)Ķý�A'�@ɩɁĘwɐőĊĕ/ÁƎ
ȵ.ÁĝĎĒ�>ƀ³Ē,��'.�ÏĂɖĕ,�Ǩ�

'�?ɨŧĘĒ,:ȭ��)�>ɨÁƎȵ.y(Š:É

ɒĞ�ɡ�ƋőĊ.p%)Ǭ�>A@ɩ�>,ɨőĊĕ

/ŧĘ�>ŒÄŻǊƒ;ǵąơƒ,%+�@�ȰnƌȰ

ǡ.ɉ,?ɨäə,=?ȵȣűȲƢ�ȁƜ�@)ȵȣ

.ŷǰ�tn¡Ź,=?ɨȁƜǭ.Ⱥɘ;ŉņƢȜ.ȩ

ȯ+*.äəƵī.ŊņƋ½Cö�!?ɨĮŗnĮǳƋ

½CɌĀ�@ȆÝ)+@ɩ�.!9ɨĶý�A@äə�
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ưƧ�!ɕ.űȲƢ.ȁĀƤƅCĝç,Ņý�ɨ�ŸƲ

+ȁĀCɋŹ�@!9.ȹ¯+ĄǏC~·,Ș�'��

�)�ɀȆ(@ɩ 
��(ɨŦȗŎ(/ɁĘwɐőĊĕCĄț)�!äə

½Ȑ�Cǽ�ɨȵȣŶŮűȲƢ,Ą�@ȁĀŅýCǽ$

�ɨȁĀŅýǛūCƨ�'äə,=@ȵȣŷǰ2.ĩɜ

ĞȐ�Cůȍ�!ɩ6!ɨĦə½}ƑľǾ.y(Šȹ+

ļƇ)Ǭ�>A'�@ǚɠƲJholɊōƇCƨ�'Ħ

ə½}ƑCǽ�ɨŧĘĒ«CØ8əƔȭ£äƝ(.äə

½ƈĨC}Ƒ�ɨ�ī.äəɋƜĄǏ,Ȝ�@!9.U

oR.ǺǈCǽ�ɩ 
 
 

2.� O$,!�Q#�5F��R"9�
�

ɁĘwɐőĊĕ/ɨŧĘũœǗ15km,�Ǩ�@ɁĘ
wɐ.ũɤ�=1ȅɤ,Ƅ�ɨɇ�Ǘ20km.őĊĕ(
@4)ɩȞ×/Ǘ165ĞɨĶý�A@äə.ȈŴ/MJ 7.1
)Ņý�A'�@5)ɩäəȖŭƼǉŦȼ(/ɨƋ½ɉɔ

�Ǘ7,900Ěɨ30Ě)50Ě.ưƧƿƥ/�A A0.38%)
0.63%)�'�@6)ɩ�-1,þǣ,'őĊ�ǨɦäǿɛV
joQɧCǁ�ɩ 

1923Ě�ɍ/žțĜ.äəĚê3)ɨ�A�·.äə/

ú�ǩHRkJ2),è&�ɨäəċżCȖŭ�@ɩ�-1
,äə.ȈŴ�MJ 2�s(əƔƏ��ƣý�A!äə.
əƔ®ē)ęĸ22Ě12š2Ŗ.äə(Šñäə½CȊƑ
�!i001k001ȊƑƝɦÁƎȵɈưćWISEɧCǁ�ɩ 

ɁĘwɐőĊĕ.ÚȪ(/ȈŴ.ñ��äə/ưƧ�

'�>�ɨưƧ�@äə.ō:ð�+��ɨyąȈŴ.

äə�őĊĕ.ȅ¢.äç(ưƧ�'�@ɩäəA�ư
Ƨ�@�·(Š:ȈŴ.ñ��äə/1990Ě8š6Ŗ.
MJ3.8.äə(@ɩ 

2010Ě,ưƧ�!äə A)äə B/ɨŕĪ.äə)
ÖŲ,ɁĘwɐőĊĕ.ȅ¢(ưƧ�'�@�ɨŕĪ.

äə,Ž3@);;Ç¢(ưƧ�'�@ɩ 
�

�

3.� 2010%12/2.�MJ�4.6��R�R���1�
�

ÁƎȵɈưć. WISEɨɋƜǄùľǾƼǉĻ. K-NET
�=1KiK-net.ÕȌ 73.ȊƑƝ(äə½�ȊƑ�A'
�@ɩŠ:ñ�+äə½/WISE. i001k001(ȊƑ�A
'�@ɩ�-2 ,»ȱĞ�=1ȱĞ.ŜµżƈĨ)»ȱ
ĞĳǎQ`IViɦƐȀ h=5%ɧCǁ�ɩ 
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ɦMJ 2�sɨ1923Ě�ɍɧ 
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Šñ»ȱĞ/ 77cm/s2(@�ɨ[iQĸ®Cɏ�)

50cm/s2ǆĞ(@ɩȱĞŜµż.zȆ½ȼ®,:[i

QƤ.ƈĨ�ƿȓ�A@ɩ»ȱĞĳǎQ`IVi/

0.1~0.2ǅ�ȭ.ŽȧƲƺ�Úţĕ(Åȡ�ȇ>A@ɩ�
.Åȡ/ȵȣŶǁœŞ(Ȉý�A@j_i 2äə½.R
G^�.Q`IVi.ÅȡÚţĕɦ�ǇäƳ( 0.3ɫ0.7
ǅɧ=?:�>,ƺÚţ¢,@ɩ 
ȊƑ�A!»ȱĞ�=1ȱĞ.Šñ�CÓnǫď.Ȣ

ɗƐȀĢ 7))Žȧ�@ɩMw/ 4.1ɨəƔȢɗCőĊɛŠ
ƺȢɗ)�'ȹƨ�!ɩ6!ɨÓnǫď.ȢɗƐȀĢ/ɨ

ŠñȱĞ/ĐùƲèƳ(ýǪ�A'�@!9ɨȊƑŠñ

ȱĞCȊƑäƝ(.ŠñȱĞ.ìėĞ 8)(¹ĺ�'Đù

ƲèƳ(.Šñ�Cǐ�!ɩ�-3 ,ȊƑȎɆ.Šñ
�)ȢɗƐȀĢ).Ɋ�Cǁ�ɩ 
ȢɗƐȀĢ/Šñ»ȱĞɨŠñȱĞ):,ɨəƔȢɗ

� 40km ǆĞ)ŽȧƲəƔ,ȭ�ȊƑƝ(/ęåƲ+�
Cv�@�)�B�@ɩ6!ɨȢɗƐȀĢ.+�(ųƕ 
đɧ/ȊƑȎɆ.0>%�CŰ-¿ǜ�'�@ɩ 
pœɨ�A=?:əƔȢɗ�ȷ�+@)ɨȢɗƐȀĢ

/ȊƑȎɆCñ�9,Ȑ��@¤×,@ɩȷœ.ȊƑ

Ɲ,/ɨäƳ.ƐȀ�ñ��ƚČ]klV�Á.ȊƑƝ

�ð�Ø6A@!9ɨäƳ.ƐȀƣĴCØ8äə½.�

ňǚȣƣĴ.ĩɜ�ȆÝ.p%)Ǭ�>A@ɩ 
 
 

4.� NK6M=�E )��
�

(1)� 4G0��4G-:�
ȵȣŶŮűȲƢ.ȁĀŅý.ĄțǑß/ɨɁĘwɐő

ĊĕCØ8Áǥ 42.6Ğɫ43.5Ğɨũǚ 141.0Ğɫ142.0Ğ
.ǑßCĄț)�@ɩ�.Ǒß,/ɨŧĘĒ,%+�@

zȆ+áȵɦR12ɨR36ɨR274 Ǎɧ�Ø6A@ɩ�-4 ,
ůȍĄțǑßCǁ�)):,þǣ(őĊCǁ�ɩ 
äə½Ȑ�/�t.ļɝ,Ĭ�þŔ�@ɩ6�ɨɁĘ

wɐőĊĕCĄț,ɨȢɗƐȀĢCƨ�'èƳ.Šñȱ

ĞCǐ�@ɩäə.ȈŴ/ MJ7.1 )�@ɩȢɗƐȀĢ
,/ɨőĊRG^CǬķ(�@ÓnǫďĢ 7).Ȑ�ĢC

�ƨ�ɨĐùƲèƳ,��@ŠñȱĞCŅý�@ɩȐ�

äƝ)őĊ).Ȣɗ,/ɨőĊɛŠƺȢɗCȹƨ�@ɩ 
�-3,ǁ�=�,ħȑĢC 2010Ě 12š 2Ŗ,ưƧ�
! MJ4.6 .äə,ȹƨ�!ǛūɨőĊɛŠƺȢɗ�
40km �ȷ,%�'/ɨñ�9.Šñ�CȐ��@�ɨ
�A=?:ȭ�äƝ,%�'/ęåƲ+Šñäə½CȐ

�(�'�?ɨəƔÚȪ.äə½Ȑ�,/ȹƨÐǰ)²

ő�!ɩ 
ĐùƲèƳ(ȏý�A!ŠñȱĞ,ɨÔäƝ(.Šñ

ȱĞ.ìėĞC{�'äǿ.ŠñȱĞCǐ�@ɩŦů

ȍ(/ɨÁƎȵ.äçƣĴCǬķ�'Ll[Gi�A!

�ǻ� 8).ìėĞC�ƨ�@ɩ�-5U�-6 ,ĄțǑß,
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��@ŠñȱĞ®ēCǁ�ɩ 
ȵȣŶŮűȲƢ.ȁĀ/ɨäə½.Šñ�"�(/+

�ɨÚţƣĴ;�ƶƣĴɨ��'ǞǟŜɉ+*,ĩɜC

Î�@ɩ���ɨ�A>.ƣĴCǓś,dUiÀ�@�

)/Þɘ(@!9ɨŦůȍ(/ŕĪ.äəȁĀ.®Ū

�>ɨȁĀ)ƶɊ�Š:ɡ�)Ǭ�>A@ŠñȱĞ�>

ȁĀCŅý�@ 9)ɩŶŮ.ǮəĴǰ/ɨġȏŜ,ƕĿ�

!ȏȌèƕ,Ĭ�ɨ�.ī.ȃĦǍ/Ǭķ�'�+�ɩ

+�ɨ·Ȯ.=�,ȢɗƐȀĢ�>/ęåƲ+Šñ��

Ȑ��A@!9ɨȁĀ,%�':ęå¥)�'Í?Ľ�

ĲȆ�@ɩD-1,ȁĀŁųCǁ�ɩ 
 (2)� NK736M=�E )��NK8C��(S&

�H��

�

�-5,ɁĘwɐőĊĕCĶý�!ëÕ.ŠñȱĞ®ē
)ȵȣŶŮűȲƢ.ŅýȁĀƤƅCɨ�-6,ƞȁĀŶŮ
Cɏ�ȁĀŶŮ.7.�ǨCǁ�ɩ	È�ƞȁĀɨ�È

�Ȧį+ȁĀɨ�È�yȈŴ+ȁĀɨ�È�ñȈŴ+ȁ

Ā(@ɩĄțǑß,/ɨ454Ŷ.ȵȣŶŮűȲƢ�
?ɨ�.�#7Ŷ�ñȈŴȁĀɨ23Ŷ�yȈŴȁĀɨ89
Ŷ�Ȧį+ȁĀ�Ƨ�@)Ņý�A!ɩñȈŴ+ȁĀ/ɨ

áȵ275Ò(2Ŷɨáȵ337Ò(5ŶĶý�A'�@ɩ 
ĄțǑß.áȵ.�#ɨɀȆěǣ(@12Òɨ36Òɨ

274Ò.3%.áȵ,Ɖƴ�ɨ�³,ȁĀƤƅCǁ�ɨŶ
ŮűȲƢ.ȁĀ�ȵȣ�ƨ2v�@ĩɜCůȍ�@ɩ 
a)� �N12� 

áȵ12Ò/ŧĘĒ�>ŘďĒ,Ǳ@pǴáȵ(?ɨ
ĄțǑß,/60Ŷ.ȵȣŶŮ�Ŭȏ�A'�@ɩɁĘw
ɐőĊĕ.ÁȼCŵ¯@�)�>ɨ�.Ǒß.Ķýäə

½/ñ��ɩñȈŴȁĀ�Ķý�A@ŶŮ/ƞ��ɨő

ĊÁȼ,ȭń�!äç.4Ŷ(yȈŴȁĀ�Ķý�A'
�@ɩ 
áȵ12Ò.Á¢CxȞ�@áȵ275Ò/ɨȵȣŶŮȁ
Ā�Ć+�!9ɨħȑáȵCȬÜȣ)�'Ƌƨ�@�)

�Ðǰ(@ɩ�.!9ɨáȵ275Ò,Ȱ�@ȵȣCƿ
��@�)�ɀȆ)+@ɩ 
b)� �N36� 
áȵ36Ò/ŧĘĒ�>ÿǼĒ2Ǳ@pǴáȵ(?ɨ
ĄțǑß,/35Ŷ.ȵȣŶŮ�Ŭȏ�A'�@ɩáȵ/
ɁĘwɐőĊĕ.ȅ¢,�Ǩ�'�?ɨĵĠĒ�ȭ(Š

:őĊ,ȭ&��)�>ɨ�.ÚȪ(yȈŴȁĀCģ�

ȟ��ŠñȱĞ40cm/sCȠ�@äəǷɀ�Ņý�A'�
@ɩ�.!9ɨ�.äç,ġȏ�A!4Ŷ(yȈŴ+ȁ
Ā�Ķý�A'�@ɩ 
�-6�>B�@=�,ɨȁĀ/ĵĠĒÚȪ,Ɏý�'
�?ɨȁĀ�Ķý�A@ȵȣŶŮ.ȃĦCǽ��),=

?ɨəī.ȵȣŷǰ.Ǡŀ�Ðǰ(@ɩ6!ɨĶý�

ï.ȁĀ�ưƧ�!)�':ɨȅ¢.áȵ276Ò�=1
453Ò��şioV)�'Ƌƨ(�ɨŧĘĒ�>ǵąơ
Ē6(.ȵȣŷǰ/ƿ��A@ɩ 
c)� �N274� 
áȵ274Ò/ɨÁƎȵŧĘĒ�>ÁĝĎĒCǚƪ�'
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ųǶƬ,Ǳ@pǴáȵ(@ɩĄțǑß,/38Ŷ.ȵȣ
ŶŮ�Ŭȏ�A'�@ɩÁĝĎĒ�ȭ(ɁĘwɐőĊĕ
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STRONG GROUND MOTION ESTIMATION IN HOKKAIDO AREA AND 

DAMAGE ESTIAMTION OF THE ROAD BRIDGE STRUCTURES 
 

Takashi SATO, Hiroaki NISHI, Takaaki IKEDA, Yuya TAKASE  
and Kazuo KONAGAI 

 
Hokkaido, the second lagest island in Japan, is wide open with some mojor cities sparsely distributed. 

Once a deadly earthquake happens somewhere inland of Hokkaido, it can affect seriously major transpor-
tation sevices suspending resucue and restoring operations. Therefore mapping a rational tactics for re-
covering transportation srvices based upon a reliable scenario of sevents is vital before everything. A sce-
nario is developed for the island’s largest metropolitan area, Sapporo, and its suburbs with Nopporo Ter-
race fault system considered as causative. The empirical Green’s function method is used to estimate 
seismic motions in the target area. Then its impact on the major road network is estimated assuing a 
strong correlation betqeen peak ground velocity and extent of damge to bridges. 
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