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 │∂╘⌐ 

 

─ ⌐│ ⅜№╢↓≤⌐≈™≡│⁸∆≢⌐ ⌐≡

═√≤⅔╡≢№╡⁸ ⅜ ≢№∫≡⁸ ⅜ ≢№╢↓

≤⁸ ⅜≢⅝⌂™↓≤⁸∕─√╘ ⌐♃כ♦─ ╢⇔⅛⌂™⅜⁸

─☻Ɽfi⌐ ═≡ ⌐ ⁸⅜≥↓™⌂⅛⇔♃כ♦™⌂ ─ ─

≤⌂∫≡™╢⁹ 

∕─√╘⁸∕╙∕╙ ─ ╩∆╢↓≤│ ╘≡ ≢№╢⅜⁸↕╠⌐

│⁸ ⌐│ ⅝⌂Ᵽꜝ♠◐⅜№╢↓≤╛⁸ ⌐│⁸▪☻Ɑꜞ♥

▫─ ⌂≥⁸ Ɽꜝⱷכ♃⅜ ≢№╢↓≤╙⁸ ⌐ ⅜⌂™

↓≤─ ≤⌂∫≡™╢⁹ 

≢│⁸╕∏ ⌐ ∆╢ ≤⇔≡₈ ↕╣

╢™⅛⌂╢ ⌐ ⇔≡╙⁸ ⌂ ╩ ∆╢₉↓≤⅜ ╘╠╣⁸∕─

ⅎ ⅜ ─ ┘ ⌐ ╢ ●▬♪⌐ ↑ ⅜╣≡⁸

≤⇔≡₈ ≢ ∆╢ ₉─ ⅜ ≤↕╣≡™╢↓≤

⅜⁸ ≢№╢≤ ⇔√⁹ 

─ ─ ╛ ─ ⅝⌂Ᵽꜝ♠◐─ ≢⁸↓─ ╩

ↄ√╘⌐│⁸ ─♃כ♦™⌂ ≢ ⅛╣√ ⌂ ─ ╩≥─

╢ ╩ ∆═⅝⅛─ ⅜⁸ ⌐ ≢№╢⁹ ≢│⁸≤╡╦↑⁸

─ ≢─ ⌐ ⇔√ ─ ─Ᵽ

ꜝ♠◐⅜⁸ ─ ⇔√ ⅛╠╙ ╠⅛⌐⌂∫≡™╢─≢⁸∕─

≢⁸ ╩ ⅎ≡≥─ ─ ⅝↕─ ─ ╩∆═⅝⅛╩ ∂√⁹ 

↓─ │⁸ ─ ╩∆╢ ⌐│⁸ ∏⌂↕╣⌂ↄ≡│⌂╠

⌂™╙─≢№╢⁹≤↓╤⅜⁸ ─ ⌐│⁸∕─ ─ ⅜

ↄ ↑≡⅔╡⁸ ⌐⁸ ●▬♪─ ∆╢ ≤⇔≡─⁸

─ ─ ⁸∆⌂╦∟™⅛⌂╢ ─ ⌐ ⇔≡╙ ↕╣╢═

⅝ ─ ⅜⁸ √↕╣≡™╢⅛≥℮⅛─ ╩⁸ │ ↄ

∫≡™⌂™⁹∕↓≢⁸ ≢│⁸↓─ ─ ─ ⅛╠∆╣┌⁸

─ ∆╢ │⁸ ↄ ≢№╢↓≤╩⁸ ═╢⁹ 
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 ─ ⌐ ∆╢  

 ┘∕─ ─ ⁸ ┘ ─ ⌐ ∆

╢  

≢№╢ ┘∕─ ─ ⁸ ┘

─ ⌐ ∆╢ ≤™℮ │⁸ ⌐≈

™≡⁸ ─╟℮⌐ ∆╢⁹ 

 

⌐╟╢ ─  

 │⁸ ⌐ ⌐ ⅎ╢↓≤⅜≢⅝╢╙─≢

⌂↑╣┌⌂╠⌂™⁹ 

  

 │⁸∕─ ⌐ ⌐ ⅝⌂ ╩ ╓

∆⅔∕╣⅜№╢ ⌐╟╢ ⌐╟∫≡ ∆╢ ₈

⌐╟╢ ₉≤™℮⁹ ⌐ ⇔≡ ⅜ ⌂╦╣╢⅔∕╣

⅜⌂™╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  

 

 ─  

∕─ ≢⁸₈ ─ ₉│⁸ ⌐╟╢ ─

≢⁸₈ ─≤⅔╡≤∆╢⁹₉≤⇔√ ≢⁸ ⌐⁸╟╡ ⌂

╩ ™≡™╢⁹ 

⌐≈™≡│⁸ ─ ה ╩ ╕ⅎ⁸

┘ ⅛╠ ∆╢↓≤⅜ ⌂╙─≤∆╢↓≤⁸₈ ↔

≤⌐ ╩ ⇔≡ ∆╢ ₉≢│⁸ ─ ↔≤⌐ ⌐ ⅝⌂

╩ ⅎ╢≤ ↕╣╢ ╩ ∆╢↓≤⁸ ⇔√

↔≤⌐⁸ ⅛↕╩ ⇔≡ ☻Ɑ◒♩ꜟ⌐ ≠ↄ

┘ ⸗♦ꜟ╩ ™√ ⌐╟╢ ╩⁸ ╕≢─

─ ╩ ⇔≡ ∆╢↓≤⌂≥╩ ╘≡™╢⁹ 

↕╠⌐₈ ─ ₉│⁸₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉

⌐≈™≡⁸ ↕╣√ ↔≤⌐ ☻Ɑ◒♩ꜟ⌐ ≠ↄ
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┘ ⸗♦ꜟ╩ ™√ ⌐╟╢ ╩ ⇔≡ ∆╢≤⇔≡⁸

∕╣∙╣─ ⌐≈™≡⁸≥─╟℮⌐ ∆╢⅛─ ⌂≥╩ ╘≡

™╢⁹↓─₈ ╩ ⇔≡ ∆╢ ₉≤│⁸ ─ ─

─ ⌐╟∫≡ ∆╢ ⌐╟╢ ≢№╢⁹ 

↓╣⌐ ⇔≡⁸₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡│⁸₈ ≤

╩ ≠↑╢↓≤⅜ ⌂ ─ ─ ⌐≈™≡ ╠╣√

⌐⅔↑╢ ╩ ⇔⁸↓╣╠╩ ⌐⁸ ─ ⅛↕╩

⇔≡ ─ ⌐ ∂√ ☻Ɑ◒♩ꜟ╩ ⇔≡ ∆╢↓≤⁹₉≤

⇔√℮ⅎ≢⁸∕─ ⌐≈™≡╙ ╘≡™╢⁹↓─₈ ╩ ∑∏

∆╢ ₉≤│⁸™ↄ╠ ╩⇔≡╙⌂⅔ ⌐ ╪≢™╢

─№╢₈ ╣ ₉⌐╟╢ ≢№╢⁹ 

 

 ┘ ⌐ ╢ ●▬♪ 

⌐≈™≡│⁸ ─ ≢№╢₈ ┘

⌐ ╢ ●▬♪₉ ●▬♪ ⅜⁸ ─╟℮⌐⁸╟╡

⌂ ╩ ╘≡™╢⁹ 

 

 ─  

●▬♪│⁸╕∏ ─ ─ ╩ ╘≡™╢ з

 ⁹∕─ ≢⁸ ⅛↕─ ⌐≈™≡⁸ ⌐

∂≡ ⅛↕╩ ╖ ╦∑╢⌂≥─ ⌂ ╩ ™≡ ∆╢⌂≥≤⇔

≡™╢⅜⁸ ⌐ ⌂─│⁸ ─ ≢№╢⁹ 

 ₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉ ┘₈ ╩

∑∏ ∆╢ ₉╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ≢
⁸⁸⁸⁸

∆╢ ─№╢ ╩ ⇔√
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

≤⇔≡ ↕

╣≡™╢↓≤⁹ 

₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉≤₈ ╩ ∑∏ ∆╢

₉╩ ⌐ ∆╢↓≤⌐╟∫≡⁸ ≢ ∆╢ ─№╢
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

╩ ⇔√
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

≤⇔≡ ∆╢ ⅜№╢─│⁸ ⅜ ╘≡

⌂ ≢№╢↓≤⅛╠⁸ ≢ ∆╢≥╪⌂ ⌐ ⇔≡╙ ≢№

╢↓≤⅜ ╘╠╣╢⅛╠≢№╢⁹↓─ ─₈ ╩ ₉─₈
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₉│₈ ≡─ ₉≤ ≢№╡⁸ ⌂ ─ │ ⌐

⇔⌂ↄ≡│⌂╠⌂™⅛╠⁸ ⌐ ≢ ∆╢ ─№╢ ≡─

⌐ ⇔≡ ≢№╢↓≤╩ ╘≡™╢╙─≢№╢⁹ 

↓─ ─╙≤≢⁸₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉╙

₈ ╩ ∑∏ ∆╢ ₉╙ ↕╣⌂↑╣┌⌂╠⌂™⁹ ⌐

╦╣≡™╢ ─ │⁸ ⌐↓─ ⌐ ∟ ∫≡⁸

↕╣╢↓≤⅜ ≢№╢⁹ 

 

↓─ │⁸ ─ ⌐ ∆╢

─ ─  ≤ ≢№╢⁹ 

₈ │ ↕╣╢™⅛⌂╢ ⌐ ⇔≡╙
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

↓╣⅜

⅝⌂ ─ ≤⌂╠⌂™╟℮ ⌂ ╩ ⇔≡™⌂↑╣
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

┌⌂╠⌂™
⁸⁸⁸⁸⁸

⁹₉ 

↕╣╢™⅛⌂╢ ⌐ ⇔≡╙ ∆═⅝ │⁸ ⌂ ≢№

╢⅛╠⌐│ ⌂╙─≢№╡⁸↓─ ─ ⅎ ⅜

╦╢⌂≥≤™℮↓≤│№╡ⅎ⌂™⁹∕─ ∂ ⅜⁸ ╩ ⅎ≡⁸

●▬♪⌐│ ↕╣√─≢№╢⁹ 

 

⌂⅔⁸∕─ ─ ─ ⌐⅔™≡╙⁸

≤⇔≡ ╘╠╣√₈ ─ ⌐ ╘≡╕╣≢│№╢⅜

∆╢ ⅜№╡⁸ ⌐ ⅝⌂ ╩ ⅎ╢⅔∕╣⅜№╢≤ ∆╢↓≤

⅜ ⌂ ₉╩ ⌐ ∆╢ ─ ⅜⁸ ─₈₈™⅛⌂╢

⌐ ההה╙≡⇔ ⌂ ╩ ⇔≡™⌂↑╣┌⌂╠⌂™₉≤─

⅜ ⌐ ╘≡™√╙─≤ ─ ⅎ ≢№╢⁹₉ ─

≤↕╣≡™╢⁹ 

⇔√⅜∫≡⁸↓─ ↕╣╢™⅛⌂╢ ⌐ ⇔≡╙ ╩ ∆═⅝

≢№╢≤™℮ ⅎ │⁸ ─ ╩ ∂√ ⁸

≢№╢ ●▬♪⌐ ⅝ ™≡ ↕╣√ ─ ≢№╢⁹

≤™℮ ⌂ ─ ≢№╢↓≤╩ ╖╣┌⁸↓─ ─

│⁸ ⅛╠⇔≡╙ ─ ≢№╢⁹ 
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 ↔≤⌐ ╩ ⇔≡ ∆╢  

 ●▬♪─  

●▬♪│⁸ ⌐₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉

⌐≈™≡ ∆╢⁹ 

●▬♪₈3 ↔≤⌐ ╩ ⇔≡ ∆╢ ₉─₈3.

2 ─ ₉≢│⁸╕∏ ⁸ⱪ꜠כ♩ ┘

ⱪ꜠כ♩ ─∕╣∙╣⌐≈™≡⁸ ╩ ∆╢≤↕╣⁸

∕─∕╣∙╣⌐≈™≡ ∆╢ ─ ─ ⅜ ⌐ ╦╣≡™╢↓

≤╩ ∆╢≤↕╣╢⁹ 

™≢⁸₈3.3  ₉│⁸₈3.3 .1 ☻Ɑ◒♩ꜟ⌐ ≠ↄ

₉₈3.3.2 ⸗♦ꜟ╩ ™√ ₉₈3.3.3  ⅛↕─ ₉

╩ ⇔≡™╢⁹ 

☻Ɑ◒♩ꜟ⌐ ≠ↄ ≤│⁸ ⌐ ≠⅝⁸ⱴ◓♬

≥♪כꜙ♅ ⅛╠─ ─ ╩╙≤⌐ ╩ ∆╢ ≢№╢⁹ 

⸗♦ꜟ╩ ™√ ≤│⁸ ─ ≢№╢ ╩ ⇔

√⸗♦ꜟ╩╙≤⌐ ╩ ∆╢ ≢№╢⁹ 

╕∏⁸₈3.3.1 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ₉╙₈3.3.2 ⸗♦ꜟ

╩ ™√ ₉╙⁸ ™╠╣≡™╢╙─│⁸ ≤⇔≡─ ╩

╘╢╙─≢№╢─≢⁸ ╩ ╘╢ ╩⅝≈╠┌─♃כ♦─≥╙─ ╕

ⅎ≡⁸ ℮ ⅜№╢⁹ ⸗♦ꜟ╩ ™√ ⌐≈™≡│⁸ Ɽꜝ

ⱷכ♃─ ⌐≈⅝⁸ ●▬♪│₈ ⸗♦ꜟ─ ↕ │ ⁸№

╢™│ ─ ⌐╟╢ ≤ ╩ ≠↑╢ ╩ ™≡

╩ ∆╢ ⌐│⁸ ─ ⅜ ⌐ ↕╣≡™╢↓≤╩

∆╢⁹∕─ ⁸ │ ≤⇔≡─ ╩ ⅎ╢╙─≢№╢↓

≤⅛╠⁸ ⅜ ∆╢┌╠≈⅝╙ ↕╣≡™╢ ⅜№╢⁹₉≤⇔≡™

╢⁹™∏╣╙┌╠≈⅝╩ ∆╢↓≤⅜ ╘╠╣≡™╢─≢№╢⁹ 

 

 ●▬♪│⁸ ─ ╩ ⸗♦ꜟ≤∆╢↓

≤╩ ╘≡™╢↓≤ 

╕√⁸₈3.3.2  ⸗♦ꜟ╩ ™√ ⌐╟╢ ₉─ ᵑ─

2 ≢│⁸₈⌂⅔⁸▪☻Ɑꜞ♥▫─ ꜠ⱬꜟ ⌐≈™≡│⁸
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╩ ╕ⅎ≡ ↕╣≡™╢↓≤╩ ∆╢₉≤↕╣≡™╢⁹ 

↓↓≢ ╡ →╠╣≡™╢ │⁸

─↓≤≢№╡⁸ ─ │ ─ ≤⌂∫√↓≤

⅜ ↕╣≡™╢⁹ 

 

 

 Ί ◓fiꜞכ◔☻─ ⁹ ─ ™ ⅜±ɨ─ ≢№╡⁸∕─ ─ ─

│⁸ ≢ ≡ ─ ─╒╓ ─ ≤⌂∫≡™╢⁹╕√⁸ ─ ─ ─

╙♃כ♦ ⌐│ ∆╢⁹ ∂ ─ ≢⁸ ⱷfi♩Moכ⸗ ─ ⅜ ⌂╠⁸▪

☻Ɑꜞ♥▫─ ⅜ ∂≢№╢≤⇔√≤⅝⌐⁸▪☻Ɑꜞ♥▫─ ╙ ≤⌂╢⁹ 

 

⇔⅛⇔⌂⅜╠⁸ ⅜ ─ ≤⌂∫√ │ ⇔

≡ ⇔™╙─≢│⌂™⁹ 

●▬♪│⁸ ⌐⁸₈3.3.3  ⅛↕─ ₉╩ ╘≡™╢⁹ 

⇔√⅜∫≡⁸ ─ ╩ ╕ⅎ╢↓≤│⁸₈3.3.3  ⅛↕─

₉─ ─⁸ ⸗♦ꜟ ─ ⌐⌂∆═⅝↓≤≤↕╣≡™╢↓≤│⁸

●▬♪─ ╙⁸ ╠⅛≢№╢⁹ 
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∕╙∕╙⁸√⅛∞⅛ ╒≥ ─ ─ ⅛╠⁸ ╩

─ ≤⇔≡ ╩⇔√≤⇔≡╙⁸∕╣≢ ≢

∆╢ ≡─ ─ ⅜⁸∕─ ⌐⌂╢⌂≥≤™℮↓≤⌐

│№╡ⅎ⌂™↓≤≢№╢⁹↓╣≢│₈ ≢ ∆╢ ─№╢

─ ₉⅜⌂↕╣√≤│ ⅎ∏⁸₈ ↕╣╢™⅛⌂╢ ⌐ ⇔≡╙

⌂ ╩ ∆╢₉↓≤⌐│⌂╡╟℮⅜⌂™─≢№╢⁹ 

●▬♪⅜⁸ ╩ ╕ⅎ√⸗♦ꜟ╩⁸₈ ⅛↕─ ₉

─ ─ ⸗♦ꜟ≤∆╢╟℮⌐ ╘√─│⁸꜠◦Ⱨ⌐╟╢ ─

─ ≢│⁸ ⁸₈ ≢ ∆╢ ─№╢ ₉

─ ⌐│⌂╡╟℮⅜⌂™≤ ⅎ≡─↓≤≤ ╦╣╢⁹ 

 

 ─ │₈ ⅛↕─ ₉≤⇔≡ ╦╣≡™╢↓

≤ 

 ≤↓╤⅜⁸ ∆╢╟℮⌐⁸ ╙∕─ ─ ╙⁸

─ │₈ ⅛↕─ ₉≤⇔≡ ™⁸꜠◦Ⱨ⌐╟╢ ─

─▪☻Ɑꜞ♥▫─ ╩ ⇔≡⅔↑┌ ™≤⇔≡⁸∕╣╩ ⅎ╢

│ ⇔╟℮≤∑∏⁸╕√⁸ ╙ ╩ ╘≡™⌂™⁹ 

⇔⅛⇔⌂⅜╠⁸ ⌐ √╟℮⌐⁸ ⅜ ─ ⌐⌂

╢ │ ⇔≡ ⇔™╙─≢│⌂™⁹ ∂ ─ ≢⁸ ─

⌐⌂╢ ≢∆╠ ɨ─ ─ ≢⇔⅛⌂ↄ⁸∕╣╩│╖ ∆╙─⅜

∆╢ ⅜ │№╢⁹⇔√⅜∫≡⁸ ─ ≢│ ↄ

∆╢↓≤│⁸ ●▬♪─ ∆╢ ⌐ ╠⇔≡ ╠⅛≢

№╢⁹ 

╙ ╙⁸ ─ ⅛╠⁸▪☻Ɑꜞ♥▫─

╩꜠◦Ⱨ─ ⌐⇔≡⅔↑┌⁸ ─ │ ≢⅝╢≤™

℮─⅛⁹∕╙∕╙⁸ ⅜ ─ ≤⌂╢ ⅜⌂

™≤™℮─⅛⁹№╢™│⁸∕─ ⅜№╢≤⇔≡╙⁸∕╣╩ ∆╢

⅜⌂™≤™℮─⅛⁹∕℮≢№╢⌂╠⁸⌂−∕─╟℮⌐™ⅎ╢─⅛╩⁸ ╠

│⁸ ╠⅛⌐∆═⅝≢№╢⁹ 

↓─ ╩ ↑≡│⁸ ─ ─ ⌐≥╣∞↑─ ⅜ ⅛

⌐≈™≡─ │⁸⌂⇔╟℮⅜⌂™⁹⇔√⅜∫≡⁸ ╠│⁸↓╣╠⌐≈™
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≡⁸ ⌂ ╩∆═⅝≢№╢⁹ 

 

 ╩ ∑∏ ∆╢  

 ─  

●▬♪│⁸ ⌐₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡

∆╢⁹╕∏⁸ ≤⇔≡⁸₈₈ ╩ ∑∏ ∆╢ ₉│⁸

≤ ╩ ≠↑╢↓≤⅜ ⌂ ─ ⌐≈™≡ ╠

╣√ ⌐⅔↑╢ ╩ ⇔⁸↓╣╠╩ ⌐ ─ ⅛↕╩

⇔≡ ─ ⌐ ∂√ ☻Ɑ◒♩ꜟ╩ ⇔≡ ↕╣≡™╢

⅜№╢⁹₉≤∆╢⁹╕√ ☻Ɑ◒♩ꜟ─ ⌐⅔™≡│⁸

╕≢─ ─ ⅜ ↕╣≡™╢ ⅜№╢≤⇔⁸∕─℮ⅎ≢₈

─ ⌐⅔™≡│⁸₉ ↕╣√ ☻Ɑ◒♩ꜟ⌐ ⇔≡⁸ ─

⁸ ─ ─ ⅜ ⌐ ↕╣≡™╢

⅜№╢⁹₉≤∆╢⁹ 

╕√⁸ ≤⇔≡ 

≤ ╩ ↑╢↓≤⅜ ⌂ ─

╩ ≤⇔≡ ⌐ ⇔⁸∕╣╠─ ⌐ ╠╣√

⌐⅔↑╢ ╩ ⅛≈ ⌐ ⇔≡™╢↓≤╩

∆╢⁹ 

─ ⌐⅔™≡│⁸ ◓fiꜞכ◔☻─ ☻

◓fiꜞכ◔ ⅜ ≤⌂╢ ─ ⅛╠⁸₈

⅜ ⇔⌂™ ⅜№╢ ₉╩ ⌐ ⇔≡™╢↓≤╩

∆╢⁹ 

╕√⁸ ─ ─ ⌐│⁸₈ ⌐ ─ ⅜

↕╣≡™⌂⅛∫√ ⌐⅔™≡ ⇔⁸ ⌐ ─

⅜ ↕╣√ ₉⌐≈™≡╙ ╩ ⅎ⁸ ⌐ ∂≡ ⇔≡

™╢↓≤╩ ∆╢⁹ 

≤ ∆╢⁹ 

 ⌐⁸ ●▬♪│⁸₈ ╩ ∑∏ ∆╢ ₉─

⌐≈™≡⁸ ─╟℮⌐ ∆╢⁹ 

4.2   
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4.2 .1  ─ ≤ ─ ─  

    1 ≤ ╩ ≠↑╢↓≤⅜ ⌂ ─ ─

╩ ≤⇔≡ ⌐ ⇔⁸∕╣╠─ ⌐ ╠╣

√ ⌐⅔↑╢ ╩ ⅛≈ ⌐ ⇔≡™╢↓≤

╩ ∆╢⁹ 

    2 ─ ⌐⅔™≡│⁸ ◓fiꜞכ◔☻─ ☻

◓fiꜞכ◔ ⅜ ≤⌂╢ ─ ⅛╠⁸₈

⅜ ⇔⌂™ ⅜№╢ ₉╩ ⌐ ⇔≡™╢↓≤

╩ ∆╢⁹ 

    3 ╕√⁸ ─ ─ ⌐│⁸₈ ⌐ ─ ⅜

↕╣≡™⌂⅛∫√ ⌐⅔™≡ ⇔⁸ ⌐ ─

⅜ ↕╣√ ₉⌐≈™≡╙ ╩ ⅎ⁸ ⌐ ∂≡

⇔≡™╢↓≤╩ ∆╢⁹ 

 

↕╠⌐⁸₈ ₉≢│ 

1 ₈ ⅜ ⇔⌂™ ⅜№╢ ₉│⁸

⅜ ─ ⌐ ╕╡⁸ ⌐⅔™≡≥↓≢╙ ∆╢

≤ ⅎ╠╣╢ ≢⁸ ─ ╙ ╙╦⅛╠⌂™ ≤⇔≡

⅛╠ ⌐ ∆═⅝ ─ ╙ ╙

≢⅝⌂™ Mw6.5 ─ ≢№╡⁸ ⌐⅔™≡

⅜ ↕╣√ ╩ ≤∆╢⁹ 

2 ₈ ⌐ ─ ⅜ ↕╣≡™⌂⅛∫√ ⌐⅔™≡

⇔⁸ ⌐ ─ ⅜ ↕╣√ ₉│⁸ ⅜╒

╓ ─ ↕ ⌐ ⅜∫≡™╢╙──⁸ ⅜∕

─ ╩ ∆╕≢⌐│ ∫≡™⌂™ ─ ⅜ ≢⅝⌂

™ Mw ─ ≢№╡⁸ ⇔√ ↕─ ™

⌐╟╢ ⅜ ∆╢⁹⌂⅔⁸ ╛ ─ ─

≤⇔≡⁸ ⌐╟∫≡ ─ ⅜ ⌂╢↓≤⁸ ⌐

╛ ⁸ ⅜ ↄ ∆╢ ╛ ─ ™ ─

⅜№╢↓≤⅜ ⅎ╠╣╢⁹↓─↓≤╩ ╕ⅎ⁸

─ ≤⇔≡│⁸ ─ ╩ ⌐ ∆╢ ⅜№╢⁹ 
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ᵑ ⇔√ ↕─ ™ ⌐╟╢  

ᵒ ─ ⅜ ⌂ↄ ⅜ ™≤ ⅎ╠╣╢ ≢

⇔√  

ᵓ ⌐ ╛ ⁸ ⅜ ↄ ∆╢ ≢ ⇔√

 

 

≤⇔⁸∕─ ≤⌂╢ ─ ≤⇔≡⁸ ─ ─ ╩

→╢⁹ 

    

    

 

↓─ ─ ─℮∟⁸ᵒ─ ─ ⅜ ⌂ↄ ⅜ ™≤ ⅎ╠

╣╢ ≢ ⇔√ │⁸ ─ ╩ ⇔⁸╕√ ⌐

╛ ⅜ ↄ ∆╢ ≢ ⇔√ │⁸ ─ ╩

∆⁹ 

↓─₈ ╩ ∑∏ ∆╢ ₉│⁸ ─≥↓⌐№╢⅛ ⅛
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╠⌂™ ╣√ ╣ ⅜ ⇔√≤⅝─ ╩⁸ ⇔≡⅔

ↄ↓≤⅜ ≢№╢↓≤⅛╠ ∆╢╙─≢№╢⁹ ─ ⅜ ⇔√≤

⅝─ ∞↑≢│⁸ ⌐ ℮ ╩ ⇔√↓≤⌐│⌂╠∏⁸₈

╣ ₉─ ⌐╟╢ ╩ ⇔⁸ ─ ─ ⌐╟╢ ≤╩

⌐ ⇔≡ ╘≡⁸₈ ≢ ∆╢ ─№╢ ₉╩

⇔√↓≤⌂╢⁹ 

 

 ╩ ∑∏ ∆╢ ⌐⅔↑╢ ⅛↕─  

₈ ╩ ∑∏ ∆╢ ₉╩ ∆╢ ≤⇔≡ ●▬

♪⅜ ∆╢─│⁸ ≤⌂╢╟℮⌂ ─ ╩ ⇔≡⁸∕

╣╩ ⌐ ─ ⅛↕╩ ⇔≡ ∆╢≤™℮╙─≢№╢⁹ ⇔√₈

╩ ∆╢₉≤™℮ ⅛╠⇔≡⁸↓─₈ ─ ⅛↕─

₉│⁸∕╣⌐╟∫≡₈ ╣ ₉─ ⌐╟∫≡ ≢ ∆╢ ─

№╢ ╩◌Ᵽ₈╢⅝≢℮╟⇔כ ⅛↕─ ₉≢⌂↑╣┌⌂╠⌂

™⁹ 

√∞⁸ ●▬♪─ ⅛╠∆╣┌⁸ │₈ ╣ ₉─

⌐╟╢ ─ ≤™℮↓≤≤⌂╢⁹∕─ ≢⁸↓─ ⅛╠⁸

↓╢ ─№╢₈ ╣ ─ ⌐╟╢ ₉╩ ≢⅝⁸₈™⅛

⌂╢ ⌐ ⇔≡╙ ⌂ ╩ ∆╢₉ ╩ ≢⅝╢₈ ⅛

↕─ ₉⅜⌂↕╣╢↓≤⅜ ≤↕╣≡™╢─≢№╢⁹ 

↓─₈ ⅛↕─ ₉⅜≥─╟℮⌂╙─⅛⌐≈™≡│⁸

⌐№√∫≡ ╠╣√₈ ─ ה ⌐ ╦╢

⌐ ∆╢ ─ⱶ₉כ♅

⌐⅔↑╢ ◦☻♥ⱶ

─ ─ ⅜№╢( )⁹ 

http://warp.da.ndl.go.jp/info:ndljp/pid/8219962/www.nsr.go.jp/comm

ittee/yuushikisya/shin_taishinkijyun/data/20130122 - taishinkijyun.pdf  

 

₈ ╩ ∑∏ ∆╢ ⌐╤↓≥─ההה₉ ₈↓╣╠╩

⌐ ₉─ ⌐ ₈ ⅛↕╩ ⇔≡₉≤™℮ ╩ ⇔

≡™√∞™√╒℮⅜™™╪∂╚⌂™─⅛≤ ∫≡™╕∆⁹↓↓─

http://warp.da.ndl.go.jp/info:ndljp/pid/8219962/www.nsr.go.jp/committee/yuushikisya/shin_taishinkijyun/data/20130122-taishinkijyun.pdf
http://warp.da.ndl.go.jp/info:ndljp/pid/8219962/www.nsr.go.jp/committee/yuushikisya/shin_taishinkijyun/data/20130122-taishinkijyun.pdf
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⅛↕≤™℮─│ ההה ⌂╢⸗♦ꜟⱤꜝⱷכ♃∞↑≢⌂ↄ

≡ ↓╣↓∕╦⅛╠⌂™≤↓╤⌂─≢ ╦⅛╠⌂↕⅛→╪≤™℮

⌂╙─≤⅛ ™╤™╤⌂ ⅛↕╩ ⇔≡≤™℮↓≤╩−

└≤╙ ╣≡™√∞⅝√™≤ ™╕∆⁹₉  

     

₈ ⅛↕₉⌐│⁸ ⅛↕╛ ⅛↕⅜ ╕╣╢⁹

⅛↕≤│⁸ ₁─ ⅜╕∞╕∞ ⌂™↓≤⌐╟∫≡⁸ ╡

≡™⌂™↓≤⅜ ∆╢∞╤℮↓≤⌐╟╢ ⅛↕≢№╢⁹↓─ ⅛

↕│⁸√≤ⅎ┌ ⁸ ⅜♃כ♦≥ ↕╣≡™↑┌ ⇔≡™

ↄ⁹ ⁸ ─♃כ♦│↕⅛ ⅜№∫≡╙ ⇔⌂™ ─╙─

≢№╢⁹↓─ ⅜♃כ♦∟╦⌂∆⁸↕⅛ ⌂™↓≤⌐╟╢ ⅛

↕╩ ↕∑╢⌐│⁸ ─ ⁸ ⁸ ≤™℮

™ ™☻Ɽfi⌐ ═≡⁸╦∏⅛ ⌐╙ √⌂™ ≢─ ≢│⁸

№╕╡⌐ ≢№╢⁹ ─ ⌐│⁸╦╣╦╣⅜ ╙≢⅝⌂™ ⅜

↓╢⅛╙⇔╣⌂™⁹⇔√⅜∫≡⁸╦∏⅛⌂ ⌐╡╕№─♃כ♦⁸╠⅛ ⌂

™↓≤⌐╟∫≡ ∂╢ ⅛↕╩⁸ ⇔ↄ ∆╢↓≤╙⁸ ╘≡

≢№╢⁹∕℮∆╢≤⁸ ⌂ ⅛↕╩ ⅎ╣┌⁸ ⌂ ─ │⁸

∑╘≡ ─♃כ♦─⅛ ╩╕∫≡⌂∆═⅝≢№╢⅜⁸∕℮│≢⅝⌂™

≤⇔≡╙⁸ ⌂ ⅛↕╩⁸ ╩ ⇔≡ ⌐ ∆

╢↓≤⅜ ≤⌂╢│∏≢№╢⁹ 

↓℮⇔≡ ⅛↕─ ╩ ⌐⇔≡⁸ ╘≡₈ ╣ ─

⌐╟∫≡ ≢ ∆╢ ─№╢ ₉╩ ∆╢↓≤⅜≢⅝⁸

≡─ ⌐ ∆╢ ⌂ ⅜ ≢⅝╢⅛╠⁸₈ ─№╢

₉╩ ⇔⌂↑╣┌⌂╠⌂™≤™℮ ⅛╠∆╣┌⁸

⅛↕╩ ∆═⅝⌂─│⁸ ─↓≤≢№╡⁸↓≤↕╠ ─ ╩╕

≈╕≢─↓≤≢│⌂™⁹⇔√⅜∫≡₈ ╣ ─ ⌐╟╢ ₉╩

◌Ᵽ⁸│⌐╢∆כ ⅎ╠╣╢₈ ⅛↕─ ₉│ ⇔⌂↑╣┌⌂

╠⌂™⁹⇔√⅜∫≡⁸₈ ₉≤™℮ │⁸∕╣╩ ─√╘ ⇔√╙

─⌐ ⅞⌂™≤ ℮↓≤⅜≢⅝╢⁹ 

⌂⅔⁸ ⌐ ─ ╦╣√₈ ╩ ∑∏

∆╢ ⌐ ∆╢ ─ⱶ₉כ♅  ₈₈ ╩ ∑∏ ∆╢
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⌐ ∆╢ ─ⱶ₉כ♅ ⌂ ⌐≈™≡₉ х ≢│⁸

─ ⅜ →╠╣≡™╢ ⁹ 

http://www.nsr.go.jp/data/000216989.pdf  

₈ ⌂ ╩ ≤∆╢↓≤╩ ⌐⁸ ─ ╩

⌐ ─ ╩ ∆╢⁹╕√⁸ │⁸ ─ ≤ ─

≤─ ⌐╟╡ ₁≢№╢√╘⁸ ≢ ↕╣√

╩ ⌐⅔↑╢ ≤⇔≡ ∆╢√╘⁸ ╩ ∆╢↓≤

≢╟™⅛⁹₉ 

↓─ │⁸∕╙∕╙ ↕╣√ ─ ∞↑≢│

∞≤™℮↓≤⅛╠⁸ ∕─╙─≢│⌂ↄ⁸ ⇔√╙─╙ ⇔

╟℮≤∆╢╙─≢№╢⁹↓─↓≤│⁸ ╠╣≡™╢ ∞↑≢│

⇔≡™╢↓≤╩ ╙ ⌐ ⇔≡™╢↓≤╩ ⇔≡™╢⁹⇔

⅛⇔⁸ ∕─╙─∞↑≢│⌂ↄ⁸ ⇔√╙─╩ ™≡╙⌂⅔⁸

≤⇔≡│ ⇔≡™╢↓≤│ ╠⅛≢№╡⁸∕╣╩≥℮╛∫≡

₈ ⅛↕─ ₉≤⇔≡ ∫≡™ↄ─⅛⅜ ╦╣⌂↑╣┌⌂╠⌂™⁹ 

     

 ─ ⌐ ≠⅝⁸ ╩ ⇔⁸ ⌂ ⅛↕╩ ⇔

⌂↑╣┌⌂╠⌂™↓≤ 

 

₈ ┘ ⌐ ╢ ●▬♪₉ ●▬♪ │⁸

─ 3 2 2 ≤⇔≡⁸₈ ─ ⌐ √∫≡│⁸ ─ ⌐ ≠⅝⁸

╩ ⇔⁸ ⌂ ⅛↕╩ ⇔≡™╢↓≤╩ ∆╢⁹₉≤

∆╢⁹ 

↓─ │⁸ ⅜⁸⇔┌⇔┌ ╩ ⅎ≡⇔╕℮↓≤⁸≤╡╦↑

⌐≈™≡│⁸ ה ⅜ ╩ ⅎ√╙─≢№∫√√╘⌐

⅛╣√╙─≤ ╦╣╢⁹ 

⇔⅛⇔⁸ ⅜ ╩ ⅎ≡⇔╕℮↓≤│ ⌐ ∫√↓≤≢│⌂ↄ⁸

⁸ ⁸ ⌂≥ ⌐ ∆╢ ≢№╢⁹ 

⇔√⅜∫≡⁸ ╩ ⇔⁸ ⌂ ⅛↕╩ ∆═⅝↓≤╩

⌐ ╢ │⌂ↄ⁸ ⁸ ↕╠⌐│ ⌐≈™≡╙ ╘╠╣╢╙─≢№

╡⁸ ─ ≤⇔≡╖╣┌⁸ ─ ≡⌐₈ ⅛↕─

₉⌐ √∫≡│⁸ ─ ╩ ╘≡™╢≤ ╢═⅝≢№╢⁹ 

╕√ │⁸ ≤⇔≡ ⌐╟∫≡ ∆╢⁹⇔√⅜∫≡⁸ ⌐≈™

≡ ∆╢ ─╖⁸ ⌐≈™≡╙ ─ ╩ ╘╢≤™℮

http://www.nsr.go.jp/data/000216989.pdf
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─│ ≢№╢⁹⇔√⅜∫≡⁸ ⌂ↄ≤╙ ⌐ ℮ ⌐≈™≡│⁸

─ ≤⇔≡ ∆╢ ─╖⌂╠∏⁸ ─ ⅜ ╘╠

╣≡™╢≤╖⌂↑╣┌⌂╠⌂™⁹ 
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 ─  

 

 │∂╘⌐ 

⅜ ⇔√ │⁸ ₈

 ─ ⌐≈™≡₉ х ⌐╕≤╘╠╣≡

™╢ ⁸ ⌐ ╡⌂⅝ ╡⁸ │⁸ х ─╙─≢№╢ ⁹ 

http://www.nsr.go.jp/data/000208751.pdf  

─ │♩ꜞⱤ♃▬♩ ≤™™⁸ ⅜ ⁸

⅜ ⁸ ⅜╡─ °─ ⅜ ╩ ∆⁹ 

─ ⅝↕│ ⌐⅔↑╢ ≢ ↕╣╢⁹ 

↓─ ⌐│⁸ ≈─ ⅜ ↕╣≡⅔╡⁸ │⁸↓─

≈─ ╩╙∫≡⁸ ≤⇔≡™╢⁹ 

│⁸ ☻Ɑ◒♩ꜟ ⌐╟╢ ≢№╢ ─ ≤

⌂╡ ≢ ↕╣≡™╢ ⁹ ⁸ ⁸ ⁸ ─ ≈│⁸

⁸ ─ ⁸ ⱡ ─ ⌐╟╢

http://www.nsr.go.jp/data/000208751.pdf
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⌐≈™≡⁸ ⸗♦ꜟ ⌐╟╢ ≢№╢⁹ ⁸

─ ≈│⁸ ⱪ꜠כ♩ ⌐≈

™≡⁸ ⸗♦ꜟ ⌐╟╢ ≢№╢⁹ │⁸

─ ⌐ ╩ ⇔√ ≤↕╣≡™╢⁹ 

↓╣╠─ ─ │⁸ ─≤⅔╡≢№╢⁹ 
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↓╣╠─℮∟⁸ │₈ ╩ ∑∏ ∆╢ ₉≢

№╡⁸ ╡─ ≈│₈ ╩ ⇔≡ ∆╢ ₉≢№╢⁹ 

 

⁸↓╣╠─ ⅜ ≢№╡⁸ ⌐ ⇔≡™

⌂™↓≤⁸ ╠─ ─ ⅜№╢↓≤⁸⌐≈™≡ ═╢⁹

⌂⅔⁸ⱪ꜠כ♩ ╛ ─ ⌐ ═⁸ ⱪ꜠כ♩

─ │ ⌐ ↕⌂╙─≢№╢↓≤⅛╠⁸ ⱪ꜠כ♩

⌐≈™≡│ −∏⁸ⱪ꜠כ♩ ≤ ⌐≈™≡─

─╖⌐≈™≡╖╢↓≤≤∆╢⁹ 

 

 ⱪ꜠כ♩ ╩ ⇔≡ ∆╢  

 

 ☻Ɑ◒♩ꜟ ⌐╟╢  

 ─  

│⁸ ─ ≤⇔≡⁸ ☻Ɑ◒♩ꜟ ⌐╟╢

⌐ ™╢ ╩⁸ ⅛╠ ™≡™╢⁹∕─√╘╕∏⁸
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⌐⁸ ─ ☻Ɑ◒♩ꜟ╩ ☻Ɑ◒♩ꜟ≢ ⇔√₈ ☻Ɑ◒♩ꜟ

₉╩ ⇔√⁹ 

 

                 ─  

    ☻Ɑ◒♩ꜟ  = ḣḣḣḣḣḣḣḣḣḣḣḣḣḣḣḣḣḣ 

                  Noda et al(2002) ⌐╟╢  

 

↓╣╩ ⇔√╙─⅜ ─ ≢№╢⁹ 

 

 

ⱪ꜠כ♩ ⌐≈™≡─ ⌐♃כ♦ ≠ↄ ☻Ɑ◒♩ꜟ ─ │⁸

─≤⅔╡≢№∫√⁹ 
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↓─ ⅛╠⁸ ≢ ⇔√ⱪ꜠כ♩ ⌐≈™≡│⁸ ⌐

≢ ☻Ɑ◒♩ꜟ ⅜ ⅝™≤↕╣⁸ ≢ ─ ╩

∆╢↓≤≤↕╣√⁹ 

⇔⅛⇔⁸↓─ ╩ ∆ │⁸ ─ ╩ ∆ ™ ╟╡™ↄ

┬╪⅛ ∑↕╣√ ╩ ∆╙─≤⌂∫≡™╢⅜⁸⇔⅛⇔ ɨ─ ™ ⌐╙

⅛⌂™ ⌂╙─≢⇔⅛⌂⅛∫√⁹ 

⌐⁸ ɨ ╩ ∆╢≤∆╣┌⁸ ─ ╩ ⇔⌂↑

╣┌⌂╠⌂™⁸↕╠⌐⁸ ɨ≢╙∕╣╩│╖ ∆ │ │№╢⅛╠⁸

↓╣╠╩ ∆╢≤∆╣┌⁸ ─ 10 │≤╢↓≤⅜ ≤⌂╢│∏

≢№╢⁹ 

⁸ ╩ ↄ ≢ ⇔√ ⌐≈™≡│⁸ ⌐№╢╟℮⌐⁸

₈ ☻Ɑ◒♩ꜟ ⅜╒╓ ≢№╢√╘ │ ╦⌂™₉≤⇔√⁹ 
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─ ╩ ╣┌⁸ ☻Ɑ◒♩ꜟ ─┌╠≈⅝│⁸ ⌐ ⅝™↓≤⅜

⅛╢⁹∕╣⌂─⌐⁸╒╓ ─ ╩ ⇔≡ ╡╢≤™℮

─ │⁸№╕╡⌐ ≤ ℮╒⅛⌂™⁹ ⌐│⁸ ☻Ɑ◒♩ꜟ │⁸

Noda et al(2002) ⌐╟╢ ╩ ╙ ⅎ╢ ≤⌂∫√ ⅜ ⇔≡™╢⁹

⇔√⅜∫≡⁸ ɨ─ │ ⇔≡ ≤ ∆═⅝≢№╢⇔⁸ ɨ

≢│ ∞≤™℮↓≤╩ ╕ⅎ╣┌⁸╛│╡ Noda et al(2002) ⌐╟╢

─ ─ ≤∆═⅝≢№╢⁹ 

╕√⁸ ⌐ ═╢ ⌐≈™≡│⁸ ≤ ─ ─

⌐≈™≡⁸ ⌂ ☻Ɑ◒♩ꜟ ⅜ ╩ ╢ ≢№╢─⌐⁸

≢│ ɨ─ ⌐ ™ ─ ╩ ⇔≡™╢⁹↓─

⌐≈™≡─ ≤ⱪ꜠כ♩ ⌐≈™≡─ │⁸ ╠⅛⌐ ⇔≡™╢⁹ 

∕─ ⁸ │⁸ ─╟℮⌐⁸ ⇔√ ─ ⌐≈™≡⁸

─ ≤ ⌐≈™≡│ ╩⁸∕─ ─ ⌐≈

™≡│ Noda et al(2002 ) ─ ⌐ ╩ ⇔≡ ☻Ɑ◒♩ꜟ╩ ⅝⁸

∕─℮ⅎ≢╙∫≤╙ ⅝™≤↕╣√ 2011 ─ ╩⁸ⱪ

♩כ꜠ ─ ≤⇔≡ ⇔√⁹ 
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 ⱪ꜠כ♩ ⌐≈™≡─ ─ ☻Ɑ◒♩

ꜟ ⌐╟╢ ⌐ ∆╢  

─ ─ ─ │⁸ ⌐╟╢

╙─≢№╢⅜⁸ ─╟℮⌐⁸1896 ─ ─ ─ ≢─

─ ╩Noda et al(2002) ⌐╟╢ ☻Ɑ◒♩ꜟ─10 ─ ≤⇔√⌂╠⁸

─ ─ ╩ ╢↓≤≤⌂∫≡⇔╕℮⁹ 

─ │⁸ ⅜╡─ °─ ≢ ╢≤⁸⅔⅔╟∕ 350 ●ꜟ╒≥≢№

╢─≢⁸ ╩ ⅛╠ ⌐ ∆╣┌ 500 ●ꜟ ≤⌂╡⁸↕╠⌐

≤∆╢⌂╠⁸900●ꜟ╒≥≤⌂∫≡⁸ ─ ─ ⅝↕

≢№╢ 600●ꜟ ╩ ⅝ↄ ╢↓≤≤⌂╢─≢№╢⁹ 

⇔√⅜∫≡⁸ ─ ☻Ɑ◒♩ꜟ ⌐╟╢ⱪ꜠כ♩ ─

│⁸ ≢№∫≡⁸ ≢№╢⁹ 

 

 ⸗♦ꜟ╩ ™√ ⌐╟╢  

 ⸗♦ꜟ─  

│⁸ ╛ SMGA ─ ⌐≈™≡│⁸2011

─ ⌂≥╩ ⌐⁸ ─╟℮⌂ ⸗♦ꜟ
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╩ ⇔√⁹ 

 

 

╕√⁸ ⸗♦ꜟ⌐≈™≡ ─ ⇔√ Ɽꜝⱷ⁸│♃כ

─≤⅔╡≤⌂∫≡™╢⁹ ⌂Ɽꜝⱷכ♃≢№╢ ⌐≈™≡╖╣┌⁸

─ │⁸3.08MPa≤↕╣≡⅔╡⁸SMGA─

│⁸24.6MPa≤↕╣≡™╢⁹ 
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 ⅛↕─  

│⁸∕─℮ⅎ≢₈ ⅛↕─ ₉╩⇔≡™╢⁹ ╡ →╠╣

√₈ ⅛↕─ ₉│⁸ ⁸ ⁸ ꜠ⱬꜟ⁸SMGA ⁸

≢№∫√⁹ ⌂ ⁸ ─ ⅜ ™ ⌐≤∫≡ ⌂

│ ≢№╢⅜⁸ │ ⌐╟∫≡ ⅝ↄ ⇔≡

™∫≡⇔╕℮⁹∕─√╘⁸ ─╙∫≤╙ ⌐№╢ SMGA≢

─ ⅜⁸ ≢─ ─ ⅝↕⌐╙∫≤╙ ⅝ↄ ™≡ↄ╢⁹

⇔√⅜∫≡⁸₈ ⅛↕─ ₉≤⇔≡ →╠╣√╙──℮∟⁸ ꜠ⱬꜟ⅜⁸

≤⌂∫≡ↄ╢⁹ 
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─ ⌐№╢╟℮⌐⁸ │⁸ ꜠ⱬꜟ╩⁸ ⁸

⁸ ≢ ∆╢ ─ ≢ ⇔√≤⇔⁸₈ ⸗♦ꜟ⌐ ╕╣╢

╛ ─ ≢│⁸ ╙╡╟☻כ◔ ꜠ⱬꜟ⅜ ⅝™ ⅜

⇔≡™╢╙──⁸ ╢↑⅔⌐☻כ◔ ꜠ⱬꜟ─ │⁸ ≢

∆╢ ⌐ ⇔≡│ ─ ⌐⌂∫≡™╢⁹₉≤⇔⁸⇔⅛⇔₈ ≢─

⌐ ╩ ⅎ╢─│ ─ SMGA≢№╢↓≤╩ ╕ⅎ⁸ ╛

≢ ∆╢ ─ ꜠ⱬꜟ╩ ⌡◌Ᵽ℮⁸╟╢⅝≢כ ☻כ◔

─ ꜠ⱬꜟ─ 1.5 ╩ ⅛↕≤⇔≡ ∆╢⁹₉≤⇔≡™╢⁹ 

⇔⅛⇔⁸∆≢⌐ ⇔√⁸ ≢ ⇔√ⱪ꜠כ♩ ⌐≈™≡─

─ ☻Ɑ◒♩ꜟ╩ ☻Ɑ◒♩ꜟ≢ ⇔√₈ ☻Ɑ◒♩ꜟ ₉╩

∆ ╩ ╣┌⁸↓─ │ ─ ═╢≤↓╤≤ ⇔≡™⌂™⁹ 
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↓↓≢│⁸ ≢ ⇔√ⱪ꜠כ♩ │⁸ ☻Ɑ◒♩ꜟ ⅜

≢ ╟╡ ⅝™≤↕╣≡⅔╡⁸∕╣│ ≢─ⱪ꜠כ♩

─ ꜠ⱬꜟ⅜ ⅝™↓≤╩ ⇔≡™╢⁹∕╣│↓─ ≢─ⱪ꜠כ

♩ ─ ─ ⅜ ⅝™↓≤╩ ⇔≡™╢⅛╠⁸ ⸗♦ꜟ ⁸∕╣╩

⇔√╙─≢№╢↓≤⅜ ≢№╢⁹₈ ╛ ─ ≢│⁸ ◔

╙╡╟☻כ ꜠ⱬꜟ⅜ ⅝™ ⅜ ⇔≡™╢₉≤⇔≡⁸ │⁸

꜠ⱬꜟ⅜ ⅝⌂ │ ⇔≡™⌂™⅛─╟℮⌐ │ ⇔

≡™╢⅜⁸ │╕↕⇔ↄ ≢№╡⁸ ≢ ꜠ⱬꜟ⅜

⅝™ ⅜ ⇔≡™╢│∏≢№╢⁹ ≤⇔≡ ≡⁸∕↓≢ ⅝

√ ─ ⌂ ꜠ⱬꜟ⅜ ⌐ ↕⅛∫√≤⇔≡╙⁸ ≢

─ ⅜ ⅝™ ⅜ ⇔≡™╢↓≤│ ≢⅝⌂™⁹ 

─ ⸗♦ꜟ≢│⁸ ⌐ ≈─ SMGA⅜ ↕╣≡™╢
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⅛╠⁸∕─ SMGA─ │⁸ ─ ≤∆═⅝∞≤™℮─⅜⁸

╢╟⌐♃כ♦─↓ ≤⌂╢│∏≢№╢⁹∕⇔≡ ⌐╟╢ ⅝⌂┌╠≈⅝⅜

♃כ♦⁸⅜≥↓╢№ ╩ ╘╠╣╢⅛╠⁸ ⌂ↄ≤╙+ɨ ─ ╩ ∆╢⌂

╠⁸∕╣╩↕╠⌐ ∑⇔≡⁸ ─ ─ ≤∆╢↓≤⅜ ╘╠╣

╢⁹∟⌂╖⌐⁸ ▪☻Ɑꜞ♥▫─№╢≤⅝⌐⁸ ≡ ∂ ≤∆╢≤

™℮⅜⁸ ─ ≢№╡⁸∕╣≢ ╡╢≤™℮─⅜ ∑ ─

⇔√ ≢№╢⅜⁸ ⌐│ ▪☻Ɑꜞ♥▫─ ⅜ ⌂╢↓≤

│⇔┌⇔┌№╢⅛╠⁸↓─ ─ ╙⁸∕╣╩ ∆╢

─ ⇔√ ╙⁸ ─ ╩ ⅎ⌂™⁸ ╘≡ ⌂╙─≢№╢⁹ 

 

 

⌂⅔⁸ │⁸↕╠⌐ ꜠ⱬꜟ─ ⅛↕─ ⌐ ⅎ≡ SMGA

╩⁸╟╡ ⌐ ™ ⌐ ↄ ⅛↕─ ╩ ╦∑≡ ∫≡™╢⁹ 

 

 

▪☻Ɑꜞ♥▫⅜ ─ ≢№╣┌№╢╒≥⁸ │ ⅝ↄ⌂╢⅛╠⁸

꜠ⱬꜟ╩ 1.5 ⌐⇔√℮ⅎ≢⁸↕╠⌐▪☻Ɑꜞ♥▫╩ ⌐ ∆╣

┌⁸╟╡ │ ⅝ↄ⌂╢⁹⇔√⅜∫≡↓─ ≈─ ⅛↕─ ╩

⌐ ℮ ⅜№╢⅜⁸√∞⇔⁸╙∫≤╙ ⅝ↄ ─ ⅝↕⌐ ™≡ↄ╢─

│⁸ ꜠ⱬꜟ╩≥╣╒≥⌐∆╢⅛≢№╢⁹ 
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│⁸ⱪ꜠כ♩ ⌐≈™≡⁸ ─╟℮⌐ ╩╕≤╘≡

™╢⁹ ≢─ ─ ⅝↕╩ ╣┌⁸ ☻Ɑ◒♩ꜟ ⌐╟╢

─ ☻Ɑ◒♩ꜟ≢│ 600 ●ꜟ⁸ ⸗♦ꜟ╩ ™√ ≢─ ⸗♦ꜟ

≢ 594●ꜟ⁸SMGA ╩ ⌐ ⇔√ ⅛↕ ─⸗♦ꜟ≢│ 662●

ꜟ⁸ ꜠ⱬꜟ╩ ꜠◦Ⱨ─ 1.5 ⌐⇔√ ⅛↕ ─⸗♦ꜟ≢

│ 901●ꜟ⁸SMGA ─ ⅛↕≤ ꜠ⱬꜟ─ ⅛↕╩ ⌐ ⇔

√⸗♦ꜟ≢│ 1009●ꜟ≤↕╣≡™╢⁹ 

 

 

 

 ⇔⅛⇔⁸∆≢⌐ ═√╟℮⌐⁸ ─ SMGA─ ─ │⁸

꜠◦Ⱨ─ 1.5 ≢│ ≢№╡⁸ ⌐↓╣╩ ≤∆╢⌂╠⁸SMGA ─

⅛↕≤ ꜠ⱬꜟ─ ⅛↕╩ ⌐ ⇔√⸗♦ꜟ─ 1009●ꜟ╩╙

≤≤∆╢⌂╠⁸2691●ꜟ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕√↕╠⌐

≢│⌂ↄ ≤∆╢⌂╠⁸4036●ꜟ─ ╩∆═⅝↓≤≤⌂╢⁹√∞⇔⁸↓╣

│ ─ SMGA─ ⅜ ⇔√ ∞↑ ╙ ∆╢≤⇔≡≢№╢⅜⁸

─ SMGA─ ⅜⁸ ─ ⅝↕╩╒╓ ╘╢≤∆╣┌⁸↓─ ╩
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≤∫≡╙╒╓ ™│⌂™⁹ 

 

 ╩ ⇔≡ ∆╢  

 ⌐≈™≡─ ─  

⌐≈™≡╙⁸ ─ ⅜⌂↕╣√⅜⁸∕╣╩ ∆─⅜

≢№╢⁹ 

 

 

↓↓≢⁸ ≤ ─ ≢ ⇔√ ⌐≈™≡│⁸

─ ⌐№╢╟℮⌐⁸ ─ ≤ ═⁸ ☻Ɑ◒♩ꜟ ⅜ ⅝ↄ⁸∕↓≢⁸

─ ⌐ ↕╣≡™╢╟℮⌂ ╩ ™╢≤↕╣√⁹ ⁸ ─

≤⅔╡⁸ ≤ ─ ╩ ↄ ≢ ⇔√ ─ ☻

Ɑ◒♩ꜟ │⁸ ─ │╒╓ ≢№╢≤⇔≡⁸ │ ╦⌂™≤↕╣

≡™╢⁹ 
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─ ╩ ⅜⅝≈╠┌─♃כ♦⁸≥╢ ≤ ─ ≢ ⇔

√ ─ ╟╡⁸ ⌐ ⅝⌂┌╠≈⅝⅜№╢↓≤⅜╦⅛╢⁹↓

╣│ ─ ⅜ ↄ⌂∫√↓≤⌐╟╢ │№╢⅜⁸ ≢⁸

≤ ─ ─ ─ ⅜♃כ♦⁸│⌐ ⌂ↄ∕╣≢

┌╠≈⅝⅜ ⅝ↄ⌂╠⌂⅛∫√ ╙№╢≤╖╢═⅝≢№╢⁹ 

≤↓╤≢⁸+ɨ ≢│⁸∕─ ╩│╖ ∆╙─⅜ №╢↓≤⌐⌂╢─≢⁸

∕─ ─ ≢│⁸ ─ ─ ≤⌂╢ ─ ⅝↕≤⇔≡│

≢№╢⅛╠⁸ ⌂ↄ≤╙+ ɨ ─ │≤╢↓≤⅜ ≢№╢⁹∕↓≢⁸∕╣

╩│╖ ∆╙─⅜ ≤⌂╢+ ɨ╩≤╣┌⁸ ≤ ─

─ ≢─ ≢│⁸ │⁸ ─ ─ ≤⌂╢⅛╠⁸

⌐⁸ ≤ ─ ─ ≢╙⁸ ─

─ ⌐│⌂╡℮╢≤ ⅎ⌂↑╣┌⌂╠⌂™⁹ 
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 ☻Ɑ◒♩ꜟ⌐ ≠ↄ ⌐╟╢  

 ─  

↓℮⇔≡⁸ ─ ╛ ─ ⌐≈™≡⁸ ☻Ɑ◒♩ꜟ⌐

≠ↄ ⌐╟╡⁸ ™√ ☻Ɑ◒♩ꜟ ⅜ ≢№╢⁹ 

 

 

 

 ↓─℮∟⁸ ╩ ⇔√╙─⅜ ─ ≤⌂╢⁹ 
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↓─ ⌐╟∫≡⁸ │⁸ ─ ≤⇔≡⁸F

⁸ ─ ⁸ ⱡ ─ ⇔√ ᵕ ╩ ⇔√⁹ 

 

 ⌐≈™≡─ ─ ☻Ɑ◒♩ꜟ

⌐╟╢ ⌐ ∆╢  

─ ☻Ɑ◒♩ꜟ ─ ─ ⅜ ─ ⅝↕╩ ⇔≡™╢⅜⁸F

⁸ ─ ⁸ ⱡ ─ ⇔√ ─ ☻Ɑ◒♩ꜟ╩

∆≤ ╦╣╢ ─ ≢ ╢≤⁸ ─ ⅝↕│⁸ ⅜╡─ °─

⅜∕╣≢№╡⁸∕─ ⅜ ─ ⅝↕╩ ⇔≡™╢⁹∕↓≢↓╣╩ ╢

≤⁸∕─ │ 600 ●ꜟ≤⌂∫≡™╢⁹↓─ ⌐≈™≡│⁸ ─ ≢│⁸

╩ ∆╢≤↕╣≡™╢─≢⁸600●ꜟ│⁸ ≢│ ⅜ ↑

╠╣√ ─ ≢№╢⁹⇔⅛⇔⁸ ⇔√╟℮⌐⁸ │⁸ ≤

─ ─ ≢╙⁸ ╩≤╢═⅝≢№╢⅛╠⁸ │ 1200●ꜟ
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─ ╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

⇔√⅜∫≡⁸ ⌂ ╩╙≤⌐⇔√ ─

─ ☻Ɑ◒♩ꜟ ⌐╟╢ │⁸ ≢№∫≡ ≢№╢⁹ 

 

 

 ⸗♦ꜟ╩ ™√ ⌐╟╢  

 ⸗♦ꜟ─  

│⁸╕∏ ─ ≤⇔≡ ⇔√ F ⁸

─ ⁸ ⱡ ─ ⇔√ ⌐≈™≡⁸ ⸗♦ꜟ≤

⇔≡⁸ ─ ⸗♦ꜟ╩ ⇔⁸ ⇔√ Ɽꜝⱷ⁸│♃כ ─≤⅔╡≢№

∫√⁹ 

↓↓≢⁸ ─ ↕│⁸ 58km⁸ ─♃▬ⱪ≤⇔≡│ ⁸ │

60 ⁸ ↕╩ 3km⁸ ↕╩ 18km≤⇔≡⁸ │ 17.3km≤

↕╣≡™╢⁹╕√⁸ │⁸ ≤⇔≡ 3.1MPa⁸▪☻Ɑꜞ♥▫

─ │ ≈─▪☻Ɑꜞ♥▫≤╙ ∂ 14.09MPa⁸ ─ │

2.82MPa≤↕╣≡™╢⁹ 
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 ⅛↕─ ─ ●▬♪  

│⁸∕─℮ⅎ≢ ╩ 45 ⌐∆╢⁸ ꜠ⱬꜟ

╩ ꜠◦Ⱨ─ 1.5 ≤∆╢⁸▪☻Ɑ꜠▬♥▫ ╩ ⌐ ™ ≢

│⌂ↄ⁸ ⌐∆╢≤™℮ ⅛↕─ ╩⇔√⁹ 

↓─℮∟⁸╙∫≤╙ ─ ─ ⅝↕⌐ ™≡ↄ╢─│⁸ ꜠ⱬꜟ

╩ 1.5 ≤∆╢↓≤≢№╢⁹↓╣│⁸ ─ ⌐╟╢╙─≢№╢⅜⁸

∕╙∕╙ ●▬♪≢│⁸ ─ ╩ ╕ⅎ≡ ꜠ⱬꜟ╩

꜠◦Ⱨ─ 1.5 ≤∆╢↓≤│⁸ ⸗♦ꜟ≤⇔≡ ⇔⁸∕─℮ⅎ

≢↕╠⌐ ⅛↕─ ╩∆╢╟℮ ╘≡™╢⅛╠⁸↓─ ─ ∫

√ │⁸ ●▬♪⌐╙ ∆╢╙─≢⇔⅛⌂™⁹⌂⅔ ꜠ⱬꜟ╩

1.5 ≤∆╢↓≤│⁸▪☻Ɑꜞ♥▫─ ╩ 1.5 ≤∆╢↓≤≤ ↄ

∂≢│⌂™⅜⁸╒╓ ∂ ╩ ∆╢≤╖≡╟™⁹╦∏⅛ 20 ─ ≢⁸

⅝⌂ ≤⌂∫√ ⅜№∫√≤⇔≡╙⁸∕─╦∏⅛⌂ ≢─

╩ ⅎ╢ ⅜ ↓╢≢№╤℮↓≤│⁸ ⌐ ∆═⅝↓≤≢№╢⅛

╠⁸™∏╣⌐⇔≡╙↓─₈ ⅛↕─ ₉≤⇔≡⁸ ꜠ⱬꜟ╩

꜠◦Ⱨ─ 1.5 ⌐∆╢≤™℮∞↑≢│⁸ ⌂ ─ ─ ≤⇔≡│

ↄ ≤ ℮═⅝≢№╢⁹ 
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 ⅛↕─ ─ ☻Ɑ◒♩ꜟ ╙╠⅛♃כ♦─

1.5 ≢│ ∆╢↓≤⅜ ╠⅛  

│⁸ ─ ⌐ ™╢ ─ ⌐

™≡⁸ ≤ ─ ≢ ⇔√ ⌐⅔↑╢ ☻Ɑ

◒♩ꜟ │⁸ ≢ ⅝ↄ⌂╢ ⅜№╢≤⇔≡™╢⁹ 

 

 

─ ⇔√ ─ F ⁸ ─ ⁸ ⱡ

─ ⇔√ │⁸╕↕⇔ↄ ≤ ─ ≢ ∆╢ ≢

№╢⁹∕℮≢№╣┌⁸∕─ ⸗♦ꜟ╩ ™√ ⌐⅔™≡╙⁸

⅜ ≢ ⅝ↄ⌂╢≤™℮↓≤╩ ⅎ⌂™ │⌂™⁹ ⌂ↄ≤╙⁸

⅜ ⇔√ ≢№╢ ╩⁸ ─ ⌐ ↑⁸

6.2MPa≤∆╢↓≤⅜ ─│∏≢№╢⁹╕√⁸ ≢╙⁸√⅛∞⅛+ɨ ─

≢⇔⅛⌂™↓≤⅛╠∆╣┌⁸╛│╡ ─ ╩ ∆╢↓≤╙ ≢№╢⁹ 

 

 ▪☻Ɑꜞ♥▫⅜ ↕╣╢≤⅝─  

 

│⁸ ─≤⅔╡⁸F ⁸ ─ ⁸ ⱡ

─ ⇔√ ⌐≈™≡⁸ ⸗♦ꜟ≤⇔≡⁸ ≈─▪☻Ɑꜞ♥▫─
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╩⁸≤╙⌐ ∂ 14.09MPa≤⇔≡™╢⁹↓╣│⁸ ─ ≡─ ≢ ─

≢№╡⁸ ▪☻Ɑꜞ♥▫╩ ∆╢≤⅝⌐│ ∂ ≤∆╢↓≤

╩ ╙ ╘≡™╢⁹ 

⇔⅛⇔⁸ ─ ⌐╟╣┌⁸2007 ≢│⁸ ≈№╢▪☻

Ɑꜞ♥▫─ │ ⌂∫≡™≡⁸ ⅜ ─ ─ ≤⌂∫

≡™√⁹∕╣⅜ ≢№╢ х ₐ  ⌐ ∆╢ ─ ₑ

38 ⁹ 

 

   

╕√⁸ ≢╙⁸ ▪☻Ɑꜞ♥▫─ │ ⌂╢≤™℮

╙№╡⁸ ▪☻Ɑꜞ♥▫─ ⅜ ⌂╢↓≤│⁸ ↄ ⌐ ↓╢↓

≤≢№╢⁹ 

∕℮≢№╣┌⁸F ⁸ ─ ⁸ ⱡ ─ ⇔√ ⌐

≈™≡─ ⸗♦ꜟ─ ≈─▪☻Ɑꜞ♥▫─ ╙╕√⁸ ⌂╢

╩ ∆╢↓≤⅜⁸ ⌂ↄ≤╙ ⅛↕─ ≤⇔≡ ≤⌂╢⁹ 

─ │⁸ ─▪☻Ɑꜞ♥▫─ ⌐ ⅝ↄ ↕╣╢⁹∕

╣│⁸ ⌐≤∫≡ ⌂ ─ ⅜ ⌐╟∫≡ ⇔╛∆™⅛╠≢

№╢⁹∞⅛╠⁸ ⌐⅔™≡╙⁸ ⸗♦ꜟ─ ─▪☻Ɑꜞ♥▫─

⅜ ─╙─╟╡ ⅝™ ⅜╟╡ ⇔™ ≤⌂╢⁹ ─
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─ ⅛╠⇔≡╙⁸ ⌂ↄ≤╙ ─▪☻Ɑꜞ♥▫─ ─

│ ─▪☻Ɑꜞ♥▫─ ≤⇔≡ ∆═⅝≢№╢⅜⁸ ⌂

⅛↕─ ╩∆╢─≢№╣┌⁸∕╣≢╙ ∆╢≤ ⅎ╢═⅝≢№╢⁹╙≤╙

≤ ≤ ─ ≢ ∆╢ ≤⇔≡⁸ ─ ╩

─ ⌐∆═⅝∞≤∆╣┌⁸ ─▪☻Ɑ♥♥▫⌐≈™≡│⁸

─ ─ ⌂ↄ≤╙ ─ ─ 113MPa╩≤╢↓≤⅜ ≤⌂╢⁹ 

 

  

  │⁸ ─╟℮⌐ ⌐≈™≡─ ─

╩╕≤╘≡™╢⁹ 

 

 

↓╣⌐╟╣┌⁸ ꜠ⱬꜟ─ ⁸≢☻כ◔─↕⅛ │╒╓ 900●ꜟ⌐

⇔≡™╢⁹⇔⅛⇔⁸ ꜠◦Ⱨ─ 1.5 ≢│⌂ↄ⁸2 ╩≤╢≤∆╣

┌ 1200●ꜟ⁸↕╠⌐ ╩≤╢≤∆╣┌ 2400●ꜟ⁸↕╠⌐ ─▪☻Ɑꜞ♥

▫⌐≈™≡│ ─ ╩≤╢≤∆╣┌⁸ ⌡ 4800●ꜟ─ ╩

∆╢↓≤⅜ ≤⌂╢⁹ 
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 ╩ ∑∏ ∆╢  

 Mw6.5 ─  

│⁸ ●▬♪⅜ ∆╢ Mw6.5 ─ ≢№╢⁸2000

⌐≈™≡╙⁸2008 ה ⌐≈™≡╙⁸≥∟╠

╙∕─ ≤ ⌐⅔↑╢ ה ╩ ⇔√ ⁸

─ ⅜ ⅝ↄ↓≤⌂∫≡™╢↓≤⅛╠⁸ ─ │

≤∆╢≤⇔√⁹ 

 

 Mw6.5 ─  

 ●▬♪≢ ↕╣√ ⁸

─╖╩ ⇔√↓≤ 

│⁸₈   ─

⌐≈™≡₉─ 4 202≢⁸ ─ ╩ ⌐ ⇔⁸

─╖╩ Mw6.5 ─ ≤⇔≡ ⇔≡⁸∕─ ⌐⁸ ⅛─ ⅛↕─

⌂╢╙─╩ ∫≡⁸₈ ╩ ∑∏ ∆╢ ₉≤⇔√⁹ 

 

 

 

─╖╩ ⇔√↓≤⌐≈™≡│⁸ │⁸∕─ 4 203
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≢⁸ ─ ⌐≈™≡│⁸ ─№╢ ⅜

≢⅝√≤ ⅎ╠╣╢↓≤⅛╠⁸ ╩ ∑∏ ∆╢ ≤⇔≡ ∆╢

≤⇔⁸2011 ─ EBRH13 ⁸2013 ─ TCGH07

⁸2011 ─WKYH01 ─ ⌐≈™≡│⁸

№╢ ⸗♦ꜟ⅜ ≢⅝∏⁸│⅞≤╡ ⌐╟╢ ─ │

≢№╢≤ ⅎ╠╣╢√╘⁸ ╙ ⌐ ─ ⁸│⅞≤╡ ⌂≥

─ ⅜ ≢№╢≤⇔≡⁸ ∑∏⁸2011 ─ NIG023

─ ⌐≈™≡│⁸ ⅜ ⇔ↄ⁸│⅞≤╡ ⌐╟╢ ─

⅜ ≢№╢√╘⁸ ⁸ ⌐╟╡ ─ ⅜ ≢№╢≤

⇔≡⁸ ∂ↄ ⇔⌂⅛∫√⁹ 

  

 ⌐≈™≡ ⸗♦ꜟ ─√╘─ ⌂≥╩ ⅔

℮≤⇔⌂™↓≤ 

⌐≈™≡│⁸ ─

╒⅛ ≤ ╒⅛

─ ─ ─₈ ה ⌐ ≠ↄ 2004

─ ⌐╟╢ K- NET HKD020─ ≤ ≤

₉ ╒⅛ 2013 х ⅜⁸₈ ⌐ ◘▬♩ ⌐≈™≡│

⌂ ╩ ∆╢↓≤⌐╟∫≡ ∕─ ╩ ⌐ ≢⅝╢

⅜ ≢⅝╢₉≤⇔√℮ⅎ≢⁸₈ ⌐≡ ⌂ ≤ ─

╩ ⇔₉⁸ ⸗♦ꜟ╩ ⇔≡│⅞≤╡ ⅜≢⅝√≤⇔≡⁸

╩ ™≡™╢ ⁹↓─ ≢│⁸HKD020 ─ ⌐ 300 ─Ⱳ

◓fiꜞכ ╩⇔≡⁸Ⱳכꜞfi◓◖▪╩ ⇔⁸Ⱳכꜞfi◓ ≢ ─ PS

( )╩ ™⁸ ⇔√◖▪⌐╟∫≡ ╩ ∫≡™╢⁹ 

https://criepi.denken.or.jp/jp/kenkikaku/report/download/G4m62M096jM

XzdUhQ3n5M6VYX4NMh68p/N13007.pdf 

 

≤↓╤⅜⁸ ─ ⌐≈™≡│⁸ ⌐ ╢╕≢⁸ ↄ≢─ √

⌂Ⱳכꜞfi◓ ╩⇔√ ≢─ ╛ │⌂↕╣≡⅔╠∏⁸ ╦╠∏₈

⸗♦ꜟ⅜ ≢⅝⌂™₉≤⇔≡ ↕╣√╕╕≤⌂∫≡™╢⁹ ⌂ ⌂

≥╩ ∆╣┌⁸ №╢ ⸗♦ꜟ─ ╙ ≢№╢≤ ╦╣╢─⌐⁸

╙ ╙⁸∕─╟℮⌂↓≤⌐│ ╩≈↑╟℮≤╙⇔≡™

⌂™⁹ 

( )   PS ≤│⁸Ⱳכꜞfi◓ ╩ ™≡⁸ ─ P ≤ S ─ ╩

∆╢╙─⁹P │ ⁸S │ ≢⁸P│ⱪꜞⱴꜞ⁸כS│☿◌fi♄ꜞ

─כ ⁹ 

https://criepi.denken.or.jp/jp/kenkikaku/report/download/G4m62M096jMXzdUhQ3n5M6VYX4NMh68p/N13007.pdf
https://criepi.denken.or.jp/jp/kenkikaku/report/download/G4m62M096jMXzdUhQ3n5M6VYX4NMh68p/N13007.pdf
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⌐≈™≡│⁸₈ ╙ ⌐ ─ ⁸│⅞≤╡ ⌂≥─ ⅜

₉⁸₈ ⌐╟╡ ─ ⅜ ₉≤⇔⌂⅜╠⁸ ─ √⌂

╩⇔╟℮≤⇔⌂™≢⁸ ≤ ─ ╩╦∏⅛⌐ ⅛↕

─ ≤⇔≡ ∑⇔√∞↑─ ≢ ╕∕℮≤∆╢↓≤ ⁸ ─

─ ╩ ℮═⅝ ─ ≤⇔≡ ↄ ≤ ℮

╒⅛⌂™⁹₈ ⌐ ╩ ₉∆╢⌂≥≤ ↔≤─╟℮⌐ ∫≡⁸ ≢│

╙⇔⌂™─│ ≤⇔≡ ⅛≈ ≢№╢⁹ ╠⁸╙⇔ↄ│

─ ≤⇔≡─ ⅜⁸ ∟⌐ ╛ ╩∆╣┌ ™∞

↑─↓≤≢№╢─⌐⁸ ╩ ╘≤∆╢ │⁸ ╙⇔╟℮≤⇔

≡™⌂™─≢№╢⁹⇔⅛⇔⁸↓─╕╕≢ ─ ─╖≢

╡╢≤∆╢╦↑⌐│ ⅛⌂™⁹⇔√⅜∫≡ ─₈ ╩ ∑∏

∆╢ ₉─ │⁸↓─ ─╖⅛╠⇔≡╙ ≤ ℮╒⅛⌂™⁹ 

   

 ⌐⅔™≡⁸ ≢─ ─

⅜ ∂√ ⌐≈™≡ ⇔⌂™↓≤ 

∆≢⌐ ═√╟℮⌐⁸₈ ╩ ∑∏ ∆╢ ₉╩ ∆╢ ≤⇔

≡ ●▬♪⅜ ∆╢─│⁸ ≤⌂╢ ─ ╩

⇔≡⁸∕╣╩ ⌐ ─ ⅛↕╩ ⇔≡ ∆╢≤™℮╙─≢№╢⁹≤↓

╤≢⁸ ●▬♪─ ≢№╢₈ ╩ ∆╢₉≤™℮

⅛╠⇔≡⁸↓─₈ ─ ⅛↕─ ₉│⁸∕╣⌐╟∫≡₈ ╣ ₉─

⌐╟∫≡ ≢ ∆╢ ─№╢ ╩◌Ᵽכ≢⅝╢╙─≢⌂

↑╣┌⌂╠⌂™⁹ 

⅜♃כ♦⁸≡∫⅜√⇔ ⌂™↓≤⌐╟╢ ⅛↕≢№╢ ⅛↕│⁸

∏ ⇔⌂↑╣┌⌂╠⌂™⁹∕─↓≤─ ─ ≈≤⇔≡⁸ ⌂ↄ≤╙

≢ ⇔√ ─№╢ ─ │⁸ ∆╢↓≤⅜

≢№╢⁹ 

↓─ ─ ⌐≈™≡│⁸ ─₈

╩ ∑∏ ∆╢ ⌐ ∆╢ ₉ ⅜⁸◦Ⱶꜙ

√⇔╩fiꜛ◦כ꜠ ⅜№╢⁹∕─ ⅜ ≢№╢⁹ 
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↓─ ─ ─ │⁸ ↕╣√⸗♦ꜟ≢─ ─ ╩ ⇔≡⅔╡⁸

⅝™ ⅜ ⁸ ↕™ ⅜ ⇔√▪☻Ɑꜞ♥▫╩ ⇔≡™

╢⁹ │ ⅜ km≢№╡⁸ỏ⅜ ─ HKD020≢№╢⁹ ─ ™

⅜ ─ ⅝⌂ ╩ ⇔≡™╢⅜⁸↓─◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ⌐╦⅛

╢↓≤│⁸↓─ ─ ↕⌂ ≢│⁸ ─ ⅝⌂ ⅜ ╘≡ ⌐

∆╢↓≤≢№╢⁹⇔√⅜∫≡⁸ km╙⇔ↄ│╙∫≤ ↄ─ ─ ≢╙⁸

⅝↕─ ↄ ⌂╢ ⅜ ∆╢↓≤│ ≢№╢⁹ ⅜◦Ⱶꜙ꜠כ◦

ꜛfi─ ≢⇔⅛⌂™≤⇔≡╙⁸↓─ │ ⌐ ╘╠╣⁸∕℮≢№╣┌

─ ⅜ ─ ╩≤╠ⅎ≡™╢ │⁸╒╓

≤ ╢↓≤⅜≢⅝╢⁹ 

╩ ∑∏ ∆╢ │⁸≥↓⌐ ╪≢™╢⅛ ⅛╠⌂™ ╣√

─ ≢⁸≥╣∞↑─ ⅜ ≢ ∆╢⅛╩ ╘ ⇔≡⅔ↄ√╘⌐

∆╢╙─≢№╢⁹⇔⅛⇔⁸↓╣∞↑ ⌂ ≢№╢↓≤⅛╠∆╣┌⁸

─№╢ ≢─ │⁸ ⅜ ⌂╢ ⌐№╣┌⁸

ↄ ⌂╢ ⅝↕─ ≤⌂∫≡⇔╕℮⁹√╕√╕№╢ ≢─

⅜ ╠╣√⅛╠≤ ∫≡⁸ ⅜ ⌂∫≡™╣┌⁸∕╣╟╡∏∫≤

⅝⌂ ⅜ ↕╣√ ⅜ ™⁹⇔√⅜∫≡ HKD020≢─ ╩

∑∆╢₈ ⅛↕─ ₉╩⇔≡⅔↑┌⁸∕╣≢⁸↓─ ─ ≢─™⅛

⌂╢ ╙⁸∕╣ ⌐⅔↕╕╢≤™℮╦↑⌐│™⅛⌂™⁹ ╩╙≤

⌐⇔≡⁸№╠╝╢ ╩ ™≡⁸ ≢ ⇔√ ─№╢

⅜≥╣╒≥⅛╩ ⇔⁸∕╣╩╙≤⌐₈ ╩ ∑∏ ∆╢
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₉╩ ∆╢↓≤⅜ ≢№╡⁸√╕√╕ ↕╣√№╢ ≢ ╠╣√

∞↑≢│ ↄ ≢№╢⁹ ⌂ↄ≤╙⁸ ╠◦Ⱶꜙ꜠כ◦ꜛfi╩∆

╢⌂≥⇔≡⁸ ≢ ╣√ ─№╢ ⅜≥╣╒≥⅛

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

≤↓╤⅜⁸ │⁸∕─╟℮⌂↓≤╩ ∑∏⁸╕√ ╙⁸

≢ ⇔√ ─№╢ ╩ ∆╢↓≤╩ ╘╟

℮≤╙⇔⌂™⁹ 

↓℮⇔≡ ╘√ ╩ ∑∏ ∆╢ │⁸ ≢ ∆╢ ─

№╢ ╩ ◌Ᵽ⁸™⌂⅝≢─≥↓╢∆כ ●▬♪⌐╙ ∆

╢ ⌂╙─≢⇔⅛⌂™─≢№╢⁹ 

 

 Mw5.7─ ─ ╩ ⇔⌂™↓≤ 

│⁸Mw5.7─ ≢⇔⅛⌂™⁹⇔⅛⇔⁸ ●▬♪≢

╙⁸Mw6.5 ─ │⁸ ⌐╦⅛∫≡™⌂™ ─ ≢ ↓╢ ⅜№

╢≤↕╣≡™╢⁹⇔√⅜∫≡⁸ ─ ╩ ⅎ╢ ⅜⁸

─ ╣√ ≢ ∆╢ ╩ ∆╢↓≤⅜ ≢№╡⁸∕╣⌐

╟∫≡ ╘≡₈ ≢ ∆╢ ─№╢ ₉┼─ ⅜≢⅝⁸₈

↕╣╢™⅛⌂╢ ⌐ ההה╙≡⇔ ⌂ ╩ ∆╢₉↓≤⅜≢⅝╢⁹

⇔√⅜∫≡⁸₈ ─ ⅛↕₉≤⇔≡⁸Mw6.5 ─ ≢⁸≥↓╕≢─ ⅝

⌂ ⅜ ≢ ∆╢⅛─ ╙ ≢№╢⅜⁸ │ ∕─

╟℮⌂ │ ╦∫≡⅔╠∏⁸ ╙⅛ⅎ∫≡∕─╟℮⌂ │ ∞

≤⇔≡⇔╕∫≡™╢⁹↓╣≢│ ≢ ∆╢ ─№╢ ╩

◌Ᵽכ∆╢↓≤│ ≢⅝⌂™⅛╠⁸ ─ ⇔√₈ ╩ ∑∏ ∆

╢ ₉│⁸↓─ ≢╙ ●▬♪⌐╙ ∆╢ ⌂╙─≢⇔⅛⌂

™─≢№╢⁹ 

 

 ─ ╩⅔╟∕⇔╟℮≤⇔⌂™ ─  

─≤⅔╡⁸ │⁸ ↔≤⌐ ╩ ⇔≡ ∆╢

⌐⅔™≡│⁸ ─ ⌐╟╢▪☻Ɑꜞ♥▫─ ╩ ─

⌐∆╣┌ ╡╢≤⇔≡⁸∕╣ ─ ⅛↕─ ╩⇔╟℮≤╙∑∏

╕√⁸ ▪☻Ɑꜞ♥▫─№╢≤⅝⌐⁸∕╣∙╣ ⌂╢ ≤⌂╢↓≤

╙ ⇔╟℮≤⇔≡™⌂™⁹ ╩ ∑∏ ∆╢ ⌐⅔™≡│⁸

─ ╙ ∑∏⁸ ╩ ⅎ╢ ─

╙ ⇔╟℮≤╙⇔≡™⌂™⁹ 

↓╣╠│ ─ ≢№╢⅜⁸ ⌂ↄ≤╙₈ ⅛↕─ ₉

⌐ √∫≡│⁸ ⌂≥ ∆╢↓≤⅜ ╘╠╣╢⌂╠⁸ ⁸
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─ ─╟℮⌂₈ ⅛↕─ ₉│ ∏ ╦╣⌂↑╣┌⌂╠

⌂™⁹ 

─ │ ≢№∫≡⁸ ─ ╩ ∆╢⌐

╢ ⌂ ╩ ⇔ⅎ⌂™╙─≢№╢⁹ 
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 ─ ⅜⁸ ⌐ ⇔≡ ╦╣≡™╢↓≤ 

 

 ₈ ↔≤⌐ ╩ ⇔≡ ∆╢ ₉─ ─  

 ─₈ ⅛↕─ ₉≤ ─  

│⁸ⱪ꜠כ♩ ⁸ ─™∏╣⌐≈™≡╙⁸

⌐╙∫≤╙ ⅝⌂ ╩╙√╠∏ ꜠ⱬꜟ№╢™│▪☻Ɑꜞ♥▫─

⌐≈™≡⁸ ─ ╩ ╕ⅎ≡⁸

꜠◦Ⱨ⌐╟╢ ⸗♦ꜟ─ ─ ≤⇔⁸∕╣╩₈ ⅛↕─

₉≤⇔≡ ™⁸∕╣ ─ ꜠ⱬꜟ№╢™│▪☻Ɑꜞ♥▫─

╩ ⇔≡™⌂™⁹ 

∕⇔≡⁸ │⁸ ─ ╩∕─╕╕ ╘≡™╢⁹ 

│⁸↓─ │⁸ ─╒╓ ≡─ ─ ≢ ↕╣≡⅔╡⁸

∕╣ ─ ꜠ⱬꜟ№╢™│▪☻Ɑꜞ♥▫─ ╩ ∆╢ ⅜

⌂™≤™℮─⅜⁸ ─ ≤⌂∫≡™╢⁹ 

 

 ─ ⅜⁸ ●▬♪⌐ ⇔≡™

╢↓≤ 

●▬♪│⁸ ─ ─ ⌐≈™≡⁸ ≢
⁸⁸⁸⁸⁸

∆╢ ─№╢ ╩ ⇔√
⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸⁸

≤∆╢↓≤⁸ ─

╩ ╕ⅎ╢↓≤╩₈ ⅛↕─ ₉─ ─ ⌐ ⇔≡⅔╡⁸⇔√⅜∫≡⁸

─ ╩ ╕ⅎ╢↓≤│⁸₈ ⅛↕─ ₉─ ─⁸ ⸗♦ꜟ

─ ⌐⌂∆═⅝↓≤≤↕╣≡™╢↓≤⁸⌐≈™≡│⁸∆≢⌐ ═√≤⅔╡

≢№╢⁹ 

─ ╩∕─╕╕ ╘√ ─ │⁸ ─

≤⌂╢ ●▬♪─ ⌐ ╠⇔≡⁸∕─ ∆╢ ╛⁸₈

⅛↕─ ₉╩ ─ ╩ ╕ⅎ╢═⅝≤⇔√ ⌐ ⇔√ ─

⌐╙ ∆╢╙─≢№╡⁸ ≤™℮╒⅛⌂™⁹ 

⌐╙⁸ ─ ╩ ╕ⅎ≡⁸▪☻Ɑꜞ♥▫─ ╩꜠

◦Ⱨ⌐╟∫≡ ╠╣╢ ─ ≤∆╢∞↑≢│⁸ ─ ─

─√╘⌐│ ≢№╢⁹╦∏⅛ ╒≥ ─ ≢⁸▪☻Ɑꜞ♥

▫─ ⅜⁸ ─ ≤⌂∫√⅛╠≤™∫≡⁸ ⁸▪

☻Ɑꜞ♥▫─ ⅜⁸∕╣╩ ⅎ╢╟℮⌂ ≤⌂╠⌂™⌂≥≤│ ⇔≡

ⅎ⌂™⁹ ─ ⇔≡™╢ ─ ≢ ™≤™℮ ─

≢│⁸™⅛⌂╢ ⌐ ⇔≡╙ ∆═⅝ │ ≢⅝⌂™⅛╠⁸

↓─ │⁸ ≤⇔≡ ⌐ ╘╠╣╢ ─ ⌐╙╙≤╢
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╙─≤⇔≡╙ ≢№╢⁹ 

 

 ₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡─ ─  

₈ ╩ ∑∏ ∆╢ ₉⌐≈™≡⁸ │⁸ ●

▬♪⅜ ≤⇔≡ ⇔√ ─℮∟⁸ ⌐ Mw ─

⌐≈™≡│⁸ ─ ─╖╩ ╡ →╢≤™℮

─ ╩⁸∕─╕╕ ⇔≡⅝√⁹ 

∆⌂╦∟⁸ │⁸ ─ ⌐≈™≡ ⇔√

╒⅛ ─ ⌐⁸ ↄ─ ─ ⌐ ╩╙√∑╢⌂

≥⁸╦∏⅛⌐ ╖⇔√ ☻Ɑ◒♩ꜟ╩ ∆╣┌⁸∕╣≢₈ ⅛↕─

₉≤⇔≡│ ╡╢≤ ╘≡⅝√⁹ 

⇔⅛⇔⁸ ●▬♪⅜ ≤⇔≡ ⇔√ ⌐≈™≡⁸

№╢ ⸗♦ꜟ⅜ ≢⅝⌂™≤⅛⁸ ⅜ ⇔™≤™∫√ ≢⁸

│⅞≤╡ ⌐╟╢ ─ ⅜ ≢№╢⁸≤™℮─│⁸ ⌂╢

≢№∫≡⁸↓─╟℮⌂ ™ ╩ ⅜ ⇔≡⅝√↓≤│⁸ ╘≡

≢№╢⁹ 

╕√⁸ ─ HKD020─ │⁸ ─ ≢│⌂

™⅛╠⁸ ⌂ↄ≤╙⁸ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⇔⁸↕╠

⌐│⁸ ─ Mw5.7╩ ⅎ╢⁸ ⌐ ─ ╙ ╙╦⅛╠

⌂™ ⅜ ≢ ⇔√≤⅝⌐⁸ ⅜≥↓╕≢⌐ ┬⅛╩ ⅎ╢↓

≤⅜ ≢№╢⅜⁸ │⁸↓─╟℮⌂↓≤╙ ╘≡™⌂™⁹ 

↕╠⌐⁸ │⁸ ↕╣√ ⌐ ⇔√⁸ ≤∆

═⅝ ─ ╩ ∆╢↓≤╙ ╘≡™⌂™⁹ 

↓─╟℮⌂ ⅜⁸ ●▬♪─ ╩⌂™⅜⇔╤⌐∆╢╙─≢№∫

≡⁸ ⌂ ≢№╢↓≤│⁸ ⇔≡ ╠⅛≢№╢⁹ 

 

 ╩ ∆╢ ⅜⌂™≤∆╢ ─ ─

 

╩ ∆═⅝≤™℮ ●▬♪─ │⁸ ─

⌐⅔™≡ ∆╢ ≢№╢↓≤│∆≢⌐ ═√≤⅔╡≢№╢⁹ 

⇔⅛⇔⁸ ⌐│⁸ ╩ ╗ ─ │⁸ ╩

∆╢≥↓╤⅛⁸∕╣ ─│╢⅛ ⌐≤≥╕∫≡™╢⁹ 

⌐╙⅛⅛╦╠∏⁸ │⁸ ─ ╩⁸ ⇔≡⇔╕∫≡™╢

─≢№╢⁹ 

─ ╩ ╘╢ │ ⇔≡╟™≤™℮─⅜⁸

─ ≤⌂∫≡™╢⁹ 
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 ⌂−↓─╟℮⌂ ⌐ ∆╢ ⅜ ╦╣≡™╢⅛ 

Ί ⁸ ⌐≈™≡─ ─ ⇔⌂™ Ί 

●▬♪│⁸ ─ ⌐╟∫≡ ↕╣√╙─≢№╢⅜⁸

⌐ ⇔≡™╢ ⌐│⁸ ─ ⅜™⌂™⁹ ⌐⁸

─ ╩ ╣┌⁸ │⁸ ⌐ ↄ ⇔≡

─ ╩⇔≡⅝√ ⁸ │⁸ ⌐⅔™≡

╩ ≤⇔≡ ◘▬◒ꜟ╛ ─ ╩ ∫≡⅝√ ⁸

│⁸ ≢⁸ ⌐ ⇔√ ─

⌂≥╩⇔≡⅝√ ⁸ ה ╩ ≤∆╢ ⁸

│⁸ ⁸ ≢⁸ ה ─ ╩⇔≡⅝√ ⁸

│⁸ ⌂≥≢⁸ ─ ╩⇔≡⅝√ ≢№╢⁹ 

│⁸ ⅜⁸ ה ╩ ╢↓≤╩ ⌐⇔≡ ∆╢

─ ≢№╡⁸∕─ │ ─ ≤ ─ ≢№

╢⅜⁸ ≤ ╛ │ ⌂╢ ≢№╢⅛╠⁸√∞

─ ≤⇔≡ ∫≡™╢ ≢№∫≡╙⁸ ⁸ ⁸ ⌂≥

─ ≢│⌂™⁹ 

↓─╟℮⌐⁸ ⌂≥─ ⅜ ╩ ∆╢ ⌐™⌂™↓

≤⅜⁸ ●▬♪─ ≤ ╣√ ╩ ™≡™╢↓≤─ ⌐№

╢╙─≤ ⅎ╠╣╢⁹ ∆╢⌐⁸ ●▬♪≤™℮ ╩ ⇔√

≤⁸ ≢ ⌐ ╩ ⇔≡™╢ ≤⅜ ⌂∫≡⁸ ╩ ∆

╢ ⅜ ≢№╢↓≤⌐⁸ ─ ⅜№╢─≢№╢⁹ 

↓─╟℮⌂ ╛ ⌐≈™≡─ ⌐≈™≡─ ─

⅜⌂⇔√ │⁸╙≤╙≤ ⌐ ↑╢╙─≢⇔⅛⌂™⁹↓╣│⁸ ⁸

⁸ ⌂≥⁸ ─ ⌐≈™≡╙ ≢№╢⁹  
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 ─  

Ί ─ ⌐╟╢ ─ Ί 

 

⅜ 2011 3 11 ⇔√⅜⁸∕─ ≢

╩ ╗ ≢─ ⅜⁸ ─ ⅛╠ ∫ ╡─ ⌐ ╦╡⁸

∕─√╘↓╣╕≢ ⇔≡↓⌂⅛∫√ ⌐╟╢ ⅜ ∆╢╟℮⌐

⌂∫√⁹ 

 ∕╣╩ ∆─⅜ ─ ≢№╢⁹ 

 

 
 

⅜ ─ ─ ≢⁸ ⅜

─ ╩ ⇔≡™╢⁹ ⇔≡ ╠⅛⌂╟℮⌐⁸

─ ⁸↓╣╕≢ ⅜ ⇔≡™⌂⅛∫√ ⌐ √

⌐ ─ ⅜ ∆╢╟℮⌐⌂∫≡™╢⁹ 

⌐│⁸ │ ─ ╩╙

≤⌐ ─ ╩⇔≡™√⅜⁸∕╣⅜™⅛⌐№≡⌐⌂╠⌂™╙─∞∫√

⅛⅜⁸ ─ ─ ⅛╠ ╠⅛≤⌂╢⁹ 






