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ה ◦♫ꜞ○╩╙≤⌐⁸ ╩ ╗ ≢─ ─ ≤ ╩ ⌐

∆╢⁹↓↓≢│⁸ ⌂ ⁸ ≢─ ⁸ ⁸ ⌐╟╢
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╩ ⇔≡⁸ ─ ≤ ─ ─√╘─ ╩ ⇔⁸ ╙

⇔√ ≢─Ɫ◙כ♪ⱴ♇ⱪ ─ ╩ ℮⁹↓↓≢ ∆╢Ɫ◙כ♪ⱴ♇ⱪ≢│⁸

─ ⌐╟╢ ⁸ ─ ⁸∕⇔≡ ┼─ ⅜ ⅝╢ ⌐ ⇔≡

╩ ∫≡ ∆≤≤╙⌐⁸ ≤ ╩ ⌂ ⌐ ⌡≡ ∆╢↓
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◘Ⱪ♥כⱴ  ─ ≤ ─ ה ─  

─◦♫ꜞ○⌐ ⇔√ ─ ≤ ─ ה
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╩ ℮⁹ ≢ ∆╢ ╩ ≥♃כ♦ ⅛╠ ⌐
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╩ ╕ⅎ√ ⁸ ⁸ ─№╡ ─ ╩ ℮√╘⌐⁸

─ ⌐≈™≡─◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≠

⅝ ⁸ ה ⱪ꜡☿☻─ ⁸ ⅜ ⇔√ ─₈ ₉

╩ ∆╢⁹ ⅎ≡⁸ ה ⌐ ∆╢ ⅝⌂ ⌐ ⅎ√⁸ ─

╩ ∆╢⁹╕√⁸ ⌐╟╢ ╛ ─ ─ ╛⁸
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◘Ⱪ♥כⱴ  ◘Ⱪⱪ꜡☺▼◒♩ᵑ─ ─ ⅔╟┘ ─  

◦Ⱶꜙ꜠כ◦ꜛfi─ ─√╘⌐⁸◘Ⱪⱪ꜡☺▼◒♩ᵑ₈ ה ה

─ ─√╘─ ה ₉≤ ⇔≡ ⸗♦ꜟ╩

™≡⁸ ה ◦Ⱶꜙ꜠כ◦ꜛfi─√╘─ ⸗♦ꜟ╩

∆╢⁹ ⅎ≡⁸ ⌐ ≠ↄ ⌐╟╢ ─ ⌂⸗♦ꜟ ╩ ℮⁹

♩ꜝⱨ─ ─ ─ ╩ ╢≤≤╙⌐⁸ ⌂ ⌐ ⇔≡

⅜ ∆╢ ה ┼─ ≤∕─ ╩ ה ∆╢√╘⌐⁸ ⁸ꜝ▬ⱨ

ꜝ▬fi ⁸ ⁸Ⱳꜝfi♥▫▪ ⅛╠ ↕╣╢ ╩

ה ∆╢⁹ 

 

ⱪ꜡☺▼◒♩≢│⁸ ◌ ─ ⱪ꜡☺▼◒♩╩ ∂≡⁸ ─ ≈─◘Ⱪ♥כⱴ⌐

⇔≡ ⌐ ⌐ ╩ ╘╢≤≤╙⌐⁸ⱪ꜡☺▼◒♩ ≢─ ╛

⁸ ⁸ ⁸ ⁸ ╩ ∂≡ ─ ╛⁸ ≢─

─ ⌐ ↑√ ─☼כ♬ ⌐≈≤╘√⁹╕√⁸ ≢─Ⱶ♬◦fiⱳ

☺►ⱶ╛ ╩ ∂≡ ╛ ─ ⌐ ╘√⁹ 

 

◘Ⱪ♥כⱴ⌐ ∆╢ ◌ ─ │ ─ ╡≢№╢  

 

◘Ⱪ♥כⱴ  ⌐╟╢ ─  

♩ꜝⱨ ה ה ─ ⌐╟╢ ≤ ─

╩ ≤⇔≡⁸ ◦Ⱶꜙ꜠כ♃ ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ≠⅝
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⁸ ה ⁸ ה ─ ≤ ╩ ⇔⁸

╛ ≤─ ⁸ ┘◘Ⱪⱪ꜡☺▼◒♩ᵑ─ ╛ ◘▬◒ꜟ

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ╘≡⁸ ─ ⸗♦ꜟ─ ╩ ∫√⁹↓─ ⁸

1707 ─ ⅜ ⌐╕≢ ⇔≡™√↓≤⅜ ╠⅛≤⌂╡⁸╕√ 1605

⅜♩ꜝⱨ ─╝∫ↄ╡ ╡⌐╟╡ ⇔√ ≢№∫√↓≤⅜ ↕

╣√⁹ ⌐╟╢ ≤ ─ ≤™℮ ⌂ ⌐ ⅎ⁸↕╠⌐

─ ≢ ⇔√ ─ ╣─ ─ ╛⁸ ─ ⌂╡ ─ ╩

⇔√⁹╕√⁸2011 ─ ⅛╠ ⇔√⁸ ─

≤ ─₈ ₉≤™℮ √⌂ Ɽ♃כfi╩ ♩ꜝⱨ ─₈ ◦♫ꜞ

○₉≤ ≠↑⁸↓╣⌐╟╢ ≤ ╩ ⇔√⁹ ─ ⌂▬ⱷכ

☺ ╡≤ ⌐ ↑⁸ ─ ╣≤ ⁸∕⇔≡ ─ ≤ ─ ╩

╦⅛╡╛∆ↄ ⇔√ ╩ ⇔√⁹ 

 

◘Ⱪ♥כⱴ  ─ ⌐ ≠ↄ ─  

≢ ╘√⸗♦ꜟ ⁸ ⁸ ⌐⅔™≡⁸ ─

ה ⸗♦ꜟ╩ ⇔⁸ ⅛╠ ╖ ∫√ ╩ ≤ ≢

∆╢ ⸗♦ꜟ╩ ⇔≡⁸ ⅛╠∕─ ╩ ⇔√⁹ 

 ₈◘Ⱪⱪ꜡☺▼◒♩ᵑ(2) ₉ ⅛╠ ╠╣√⁸ ─ ⌂

╩ ™≡⁸ ╡⌐╟╢ ⌂ ╩ ∫√⁹ ⌐╦√∫≡ ╡ ⇔

⇔ ∑╢ ╛⁸ ─ ⌐╟╢ ⅜ ⌐ ⅎ╢ ⌂≥ ⇔

ↄ ⇔√⁹ 

≤ 2011 ─ ╩ ⇔≡⁸ ⌂

ꜞ☻◒─ ╩ ⌂™⁸ ה ה ⌂≥⌐ ⌡ ⅝⇔√Ɫ◙ה♪כ

ꜞ☻◒ⱴ♇ⱪ ⇔√⁹Ɫ◙כ♪─ ≤ ─ ─ ⅎ ⁸

─ ≤ ⁸ⱴ♇ⱪ─ ה ה ⌐≈™≡ ╩ ∫√⁹ ⌐⁸

╕≢─ ╩ ⅝ ╣√ ⇔™Ɫ◙ה♪כꜞ☻◒ⱴ♇ⱪ≤CG╩ ⇔⁸↓╣╠╩ ⇔√

─ ה ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ 

 

◘Ⱪ♥כⱴ  ─ ≤ ─ ה ─  

 ♩ꜝⱨ─ ⌐ ∆╢ ─ ≤ ╩ ⌐ ∆╢ ╩

∆╢≤≤╙⌐⁸ ה ─ ─ ╩ ℮◦☻♥ⱶ≤♦כ♃╩ ⇔⁸

─ ⅛╠ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹ ◦♫ꜞ○⌐

⇔√ ─ ─√╘⌐⁸ ⌂ ⸗♦ꜟ≤ ─

⌐╟╢₈ fiכꜞ◓ ₉╩ ⇔⁸ ⌐ ╩ ≤⇔≡

♩ꜝⱨ ⌂≥⌐⅔↑╢ ╩ ⇔√⁹ ה ה ⌂≥─

⁸ ה ⌂≥─ ⁸ ─ ⌂≥─ ─√╘─
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⸗♦ꜟ╩ ∆╢≤╙⌐⁸ ─ ╩ ה ⇔√⁹

╛⸗♬♃ꜞfi◓ ⌐╟╢ ה ─ ╩ ∫√⁹ ─ ה

ה ─♃כ♦ ה ≤ ◦☻♥ⱶ─ ╩ ™⁸ ─ ╙№

╦∑≡⁸ ─ ⅛╠ ה ─ ≤ ╩ ∫√⁹ 

 

◘Ⱪ♥כⱴ  ─ ╩ ⇔√ ⁸ ה ─  

 ╩ ⅎ⁸ ⌐ ≠⅝ ─ ╩₈ ₉₈ ₉₈

₉≤™℮3≈─♃▬ⱪ⌐ ∆╢ ─ ╩ ∫√⁹ ⌐ ≠

⅝ ה ⁸ ⅛╠─ ⱪ꜡☿☻─ ╩ ™⁸ ─

─ │⁸ ─ ⌐╟╡ ↕╣╢↓≤╩ ╠⅛⌐⇔⁸ ─ ─

─№╡ ─ ╩ ∫√⁹╕√⁸ ♩ꜝⱨ─ ⅜ ⌐

ⅎ╢ ╩ ™⁸ ╩ ∆╢ ≢ ⌂ ⌐≈™≡ ה

ה ⅜ ⇔√ ⁸ ─ ─Ⱨכ◒ ⌐│ ⅜ ∆╢

⅜№╢↓≤╩ ╠⅛⌐⇔√⁹ ─╟℮ ╩♃כ♦─ ⌐⁸ ─

ה ─ ⅜ ∆╢ ⁸ ⁸ ה ⌐ ⇔≡─ ╩

⇔⁸ ♩ꜝⱨ─ ⌐ ∆╢ ⁸ ה ─№╡ ⌐≈™≡

╠⅛⌐⇔√⁹ 

 

◘Ⱪ♥כⱴ  ◘Ⱪⱪ꜡☺▼◒♩ᵑ─ ─ ⅔╟┘ ─  

─ │ ─ ─ ╩ ╡ ╣⁸ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐

∆╢ ⅔╟┘ ⸗♦ꜟ╩ ∆╢↓≤≤⁸ ╩ ⇔⁸∕↓≢

╩ ∆╢↓≤⌐╟∫≡ ─ ⌐ ∆╢ ≢№╢⁹ ─ ⌐

≈™≡│⁸◘Ⱪⱪ꜡☺▼◒♩ ≢ ↕╣√ ┘╟⅔♃כ♦ fi◖╩♃כ♦─

Ɽ▬ꜟ⇔⁸ ⅛╠ ╕≢─ ⸗♦ꜟ

╩ ↕∑√⁹╕√⁸ ⌐≈™≡│⁸ ─ ⁸Ⱳכꜞfi◓♦⁸♃כ

╩ ⁸ ∆╢≤≤╙⌐⁸ √⌂ ╙ ⇔⁸ ⌐ ╛ ≢─

⸗♦ꜟ╩ ⇔√⁹ ⁸ ⁸ ⁸ ⁸ ≢

╩ ⇔⁸ ≢ ─ ╩ ⇔√⁹ ≢│ √⌐ ╠╣√ ─

╛ ─ Ɫ◙כ♪─ ╩ ⌐ ⇔⁸ ─ ⌐

⇔√⁹ 
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2. ─  

   

  

 ☿fi♃כ 

  

 

⌐╟╢

─  

◘Ⱪ♥כⱴ  

 

 ☿fi♃כ 

 

 

 

 

 

 

 ☿fi♃כ 

 

 ☿fi♃כ 

 

 ☿fi♃כ 

 

 ☿fi♃כ 

  

 

  

  

  

  

(H.24.4 - H.25.3)  

   

(H20.10- H21.3)  

   

(H20.6- H22.9)  

   

(H21.4- H23.3) 

◦ⱴfi♅ꜗꜟ Ɽ♦▫ 

(H24.10- H25.3) 

─

⌐ ≠ↄ

─  

◘Ⱪ♥כⱴ  

 

 

 

 

 

 ☿fi♃כ 

 

 

 

  

 

  

 

  

H20.4- H22.3  

   

(H22.10- H25.3) 

  

H24.4- H25.3  

─ ≤

─ ה

─  

◘Ⱪ♥כⱴ  

☿fi♃כ 

 

 

 

☿fi♃כ 

  

 

  

 

  

─ ╩

⇔√ ⁸
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ה ─  

◘Ⱪ♥כⱴ  

 

 

 

 ♦◙▬fi  

 

 

  

  

  

 

  

  

H23.4- H24.8  

◘Ⱪⱪ꜡☺▼◒♩ᵑ─

─ ⅔╟┘

─  

◘Ⱪ♥כⱴ  

 

ה ⱪ꜡☺▼◒♩ 

 

ה ⱪ꜡☺▼◒♩ 

 

ה ⱪ꜡☺▼◒♩ 

 

 

ה ⱪ꜡☺▼◒♩ 

 

ה ⱪ꜡☺▼◒♩ 

 

ה ⱪ꜡☺▼◒♩ 

  

 

  

 

  

(H20.7- H23.3)  

 

♅♃◒ ☿◒♅fi 

 

  

 

  

 

 



10 

 

3.  

3.1 ⌐╟╢ ─  

 

(1) ─  

 

(a)  ⌐╟╢ ─  

 

(b)  

   

☿fi♃כ 

 

☿fi♃כ 

 

 

☿fi♃כ 

 

☿fi♃כ 

 

☿fi♃כ 

 

☿fi♃כ 

 

☿fi♃כ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(H.24.4 - H.25.3)  

 

(H20.10- H21.3)  

 

(H20.6- H22.9)  

 

(H21.4- H23.3) 

◦ⱴfi♅ꜗꜟ 

 ▫♦Ɽה

(H24.10- H25.3) 

 

(c) ─  

⌐╟╢ ─ ─√╘⌐⁸ ≤

⁸∕⇔≡ ╩ ⌐ ≢⅝╢ ╩♪כ◖ ⇔⁸ ◦Ⱶꜙ꜠

♃כ ╩ ™√ ⌐╟╡⁸ ─ ♩ꜝⱨ ⁸ ה ⁸

ה ⌐≈™≡⁸ ≤ ≤─ ⅛╠

╩ ╠⅛⌐∆╢⁹╕√⁸◘Ⱪⱪ꜡☺▼◒♩ᵑ─ ⌐ ≠ↄ ◦♫ꜞ○⌐

⇔√⁸ ─ ≤⁸ ⅔╟┘ ⁸ ≢─ ≤ ─

╩ ℮⁹↕╠⌐⁸ ⌂ ╩ ∆╢≤≤╙⌐⁸ ♩ꜝⱨ
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┼─ ꜟⱩכ◔ ─ ⌐╟∫≡⁸ ⌐⅔↑╢ ≤

─ ≤ ─ ─ ⁸ ┘ ╕≢─ ╩ ∆╢⁹ 

 

(d) 5◌ ─ ─  

1) 20   

⌐╟╡ ∆╢⁸ ≤ ≤ ה   

╩ ⌐ ⌐ ∆╢√╘─⁸₈ ה ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ₉╩

⇔⁸ ⱪ꜡☺▼◒♩ ⌐╟╡ ↕╣√⁸ ה ⸗♦ꜟ≤

⸗♦ꜟ╩ ⇔√⁸ ה ⸗♦ꜟ╩ ⇔√⁹ ⌂

ה ⸗♦ꜟ╩ ™√ ה ─ ◦Ⱶꜙ꜠כ◦ꜛfi─√

╘─ ╩♪כ◖ ⇔√⁹ 

 

2) 21   

1707 ╛ 1854 ה ⁸1944 ⁸1946

─ ≤ ╩ ⇔⁸ ─ ♩ꜝⱨ ─ ╩ ╠⅛⌐⇔√⁹

♩ꜝⱨ ─ ≤∕─ ⅜ ≤ ⌐ ⅎ╢ ╩ ⇔√⁹

╠╣√ ─ ╩◘Ⱪⱪ꜡☺▼◒♩ᵑ─₈ ⸗♦ꜟ ┘ ◦Ⱶꜙ

fiꜛ◦כ꜠ ₉⅔╟┘ ◘Ⱪⱪ꜡☺▼◒♩─₈(2) ─ ⌐ ≠ↄ

─ ₉⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi─ ≤⇔≡ ╩ ∫√⁹ 

 

3) 22   

─ ה ⸗♦ꜟ⌐ ⇔≡⁸◘Ⱪⱪ꜡☺▼◒♩ᵑ─₈ ₉

⅛╠ ╠╣√⁸ ─ ╩ ╡ ╣╢↓≤⌐╟╡⁸ 0.5km

─ ה ⸗♦ꜟ╩ ⇔√⁹ ⸗♦ꜟ╩ ™√ 1944 ⁸1946

─ ה ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔⁸ ⁸ ⁸

≤─ ╩ ⌂∫√⁹╕√⁸ ─ ♩ꜝⱨ 2004

─ ⌂≥ ─ ⁸ ⁸⅔╟┘ ≤ ⇔≡⸗♦ꜟ─

╩ ⇔⁸ ─ ™ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ⇔√⁹ 

 

4) 23   

◘Ⱪⱪ꜡☺▼◒♩ᵑ─₈ ⸗♦ꜟ ┘ ◦Ⱶꜙ꜠כ◦ꜛfi ₉⌐╟╡

╠╣╢ ה ◦♫ꜞ○⌐ ∆╢ ≤ ⁸∕⇔≡ ─ ╩

℮⁹ ⁸ ⁸ ⌂≥ ─ ─ ⁸

≤ ⌂≥ ╩ ⇔ↄ ⇔⁸ ─ ה ╩ ⸗♦ꜟ

╩ ™≡ ⌐ ⇔≡₈(2) ₉≢─ ─ ┼─ ╩ ⇔√⁹

⅔╟┘ ⌐╟╢ ⅜ ─ ⌂ ⌐ ⅎ╢ ≤⁸ ─
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╩ ⌐ ⇔√⁹ 

 

5) 24   

⌐╟╢ ─ ╩ ⌐ ⅛╡╛∆™ ≢ ⅎ╢√╘⌐⁸ ≤

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ⇔√⁹ ─ ♩ꜝⱨ ⅔

╟┘⁸ ה ◦♫ꜞ○⌐╟╢ ─ ™⁸ ⅛╠ ≤ ─

╕≢─ ⁸ ─ ─ ⅝ↄ ™ ╣─ ⌐≈™≡ ⌐ ≢⅝╢

⌂ ╩ ⇔⁸ ─≤╡╕≤╘╩ ∫√⁹ 

 

(2) 20 24 ─  

 

(a)  ─  

♩ꜝⱨ ה ה ─ ⌐╟╢ ≤ ─

╩ ≤⇔≡⁸ ◦Ⱶꜙ꜠כ♃ ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐ ≠⅝

⁸ ה ⁸ ה ─ ≤ ╩ ⇔⁸

╛ ≤─ ⁸ ┘◘Ⱪⱪ꜡☺▼◒♩ᵑ─ ╛ ◘▬◒ꜟ

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ╘≡⁸ ─ ⸗♦ꜟ─ ╩ ∫√⁹↓─ ⁸

1707 ─ ⅜ ⌐╕≢ ⇔≡™√↓≤⅜ ╠⅛≤⌂╡⁸╕√ 1605

⅜♩ꜝⱨ ─╝∫ↄ╡ ╡⌐╟╡ ⇔√ ≢№∫√↓≤⅜ ↕

╣√⁹ ⌐╟╢ ≤ ─ ≤™℮ ⌂ ⌐ ⅎ⁸↕╠⌐

─ ≢ ⇔√ ─ ╣─ ─ ╛⁸ ─ ⌂╡ ─ ╩

⇔√⁹╕√⁸2011 ─ ⅛╠ ⇔√⁸ ─

≤ ─₈ ₉≤™℮ √⌂ Ɽ♃כfi╩ ♩ꜝⱨ ─₈ ◦♫

ꜞ○₉≤ ≠↑⁸↓╣⌐╟╢ ≤ ╩ ⇔√⁹ ─ ⌂▬ⱷ

☺כ ╡≤ ⌐ ↑⁸ ─ ╣≤ ⁸∕⇔≡ ─ ≤ ─

╩╦⅛╡╛∆ↄ ⇔√ ╩ ⇔√⁹ 

 

(b) ─  

 

1) ◦Ⱶꜙ꜠כ◦ꜛfi≤ ⸗♦ꜟ─  

 

a) ה ⸗♦ꜟ─  

i)  ⸗♦ꜟ─  

ה ה ─ ─ ─√╘⌐⁸ ─ ⸗

♦ꜟ ⁸2006⅛╒ה ≤ ♩ꜝⱨ─ ╖ ╖ ⸗♦ꜟ ⁸2006⅛╒ה ╩

⇔√⁸ ה ⸗♦ꜟ╩ ⇔√ ⁹ ⸗♦ꜟ│⁸ ─ S
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Vs=0.5, 0.9, 1.5km/s⁸P Vp 1.85, 2.3, 3.3km/s⁸S  Qs=60, 100, 

140 ≤ Vs=3.4km/s, Vp=5.8km/s, Qs=200 ⅛╠ ↕╣╢⁹⸗ⱱ ⱴ

fi♩ꜟ │⁸ 1999 ⅜ ≤ ─ ╩ ™≡ ↕

⇔√⸗♦ꜟ╩ ⇔√⁹╕√◖fiꜝ♇♪ │⁸ ⸗♦ꜟ

ak135 model Kennett et al., 1995 ╩ ⌐⸗ⱱ ─ 0.54 ─ ↕⌐ ⇔√⁹

≤ ⱴfi♩ꜟ─ ⌐≈™≡│⁸ Vs=3.6km/s, Vp=6.9km/s, 

Qs=300 ⁸ Vs=3.7km/s, Vp=6.6km/s, Qs=400 ⁸⅔╟┘ ⱴfi♩ꜟ

Vs=4.2km/s, Vp=7.8km/s, Qs=500 ⌐ ⇔≡⁸ak135  model ─ ╩ ⇔√⁹

⌂⅔⁸P Qp │ Qs─ 1.7 Qp=Qs*1.7 ≤⇔√⁹ 

ⱨ▫ꜞⱧfi ⱪ꜠⁸│♩כ Layer 2 ≤ (Layer 3)

↕│™∏╣╙ 2 km ≤ ⱴfi♩ꜟ ↕ 25 km ─ ≢⸗♦ꜟ ⇔√⁹

ⱪ꜠כ♩ ⁸ ┘ⱪ꜠כ♩ ⌐ ∆╢ ≢│⁸ ─

⌐╟╡ ⅜ ↕≤≤╙⌐ ∆╢↓≤⅛╠⁸ ⅛╠ ↕╣√ P

─ ↕ ⁸2006⅛╒ה ╩ ™≡⁸P ╩ ↕─ ≤⇔≡

ⅎ√⁹S │⁸ ≢ ↕╣√ P-S ─ ⅛╠ ╘╠╣√ Vp/Vs

╩ ™≡ ⇔√⁹ 

 

 

 

1 ♩ꜝⱨ ─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⸗♦ꜟ─ ⁹(a)

Vs=0.9 km/s, 1.5 km/s ─ ⁸⅔╟┘ Vs=3.4 km/s ─ ⁸

(b)ⱨ▫ꜞⱧfi ⱪ꜠כ♩─ ◖fi♃כ 10 km ⁸(c) ─☻♫♇ⱪ◦ꜛ

♇♩ ⅛╠ 27 ─ ≤ ─ ╣ ⁹ 
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 Vp (km/s)  Vp/Vs  Qs Qp/Qs  

 3.5 2.20 50 1.7 

2  5.4+0.0055*z 1.94 200 1.7 

3  6.5+0.0055*z 1.87 300 1.7 

ⱴfi♩ꜟ 8.1+0.0053*z 1.76 500 1.7 

 ⱨ▫ꜞⱧfi ⱪ꜠כ♩≤ ─ P Vp ⅔╟┘ S Vs ─ ↕

≤ P ⅔╟┘ S ─ Qp, Qs ⁹ 

 

ii )  ⱪ꜠כ♩⸗♦ꜟ─  

⁸ⱪ꜠כ♩⸗♦ꜟ│ ─ ─ ↕ ╩ ™≡ ↕╣√☻ⱶכ☼⌂╙─

√≤ⅎ┌⁸Ishida ⁸1992 ה ⁸1985; 2a ⅜ ⌐ ™╠╣≡⅝√⁹⇔⅛

⇔⁸ Ᵽכ◦꜠│≢ ╛♩⸗◓ꜝⱨ▫ ⌐ ≠⅝⁸ ⌐ ⇔≡

╣ ⅜╢ ⌂ⱪ꜠כ♩⸗♦ꜟ─ ⅜ ↕╣╢╟℮⌐⌂∫√ Shiomi et al., 2008;  

Hirose et al, 2008 ; 2 ⁹↕╠⌐⁸Ide et al. (201 1)│⁸ ה ─ ♦

─♃כ ⌂ ⌐ ≠⅝⁸ⱪ꜠כ♩─ ⅜ ∆╢ ≢ⱪ꜠כ♩⅜

⇔≡™╢ ╩ ⇔√⁹ⱪ꜠כ♩ ─ │⁸ ה ה ─

≤ ─ ⌐ ⅝ↄ ∆╢ ⅜№╢↓≤⅛╠⁸ ה ≈─ⱪ꜠כ♩⸗♦ꜟ╩

™≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸ ─ ≤ ─ ╣─ ™╩ ═√⁹ 

 ⌂ⱪ꜠כ♩⸗♦ꜟ 2b ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi (  ⁸2012⅛╒ה

Furumura et al., 2012) ⅛╠⁸ⱪ꜠כ♩ ─ ─ ⌐ ℮ ─ ≤™℮

⌂ ≤⁸ⱪ꜠כ♩ ─ ⌐╟╢ ה ─ ≤™℮ ⌂ ─ ≈

≢№╢↓≤⅜ ≢⅝√⁹ ≢│⁸ ⇔™⸗♦ꜟ⌐⅔™≡ⱪ꜠כ♩⅜╛╛ ↄ⌂

∫√↓≤⅛╠⁸ │ ⌐ ↕ↄ⌂╢ ⌐№╢↓≤⅜╦⅛∫√⁹↓╣≤│ ⌐⁸

≢│ⱪ꜠כ♩⅜ ↄ⌂∫√↓≤⌐╟╡ ─ ⅜ ⅝ↄ⌂╢ ⅜

↕╣√ 3 ⁹ ⅎ≡⁸ⱪ꜠כ♩ ⅜ ∆╢ ⅛╠ ⌐⅛↑≡│⁸

∆╢ⱪ꜠כ♩ ⅛╠ ⅜ ⌐ ↑ ∆↓≤⌐╟╡⁸ ⌐ ⅜ ⅝ↄ

⌂╢ ╙ ≈⅛∫√⁹ ≈─ⱪ꜠כ♩⸗♦ꜟ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi─

╩ ∆╢≤⁸ ─ ∞↑≢⌂ↄ⁸↓↓⅛╠ ⅝ↄ ╣√ ⌐⅔™≡╙

─ ⅜ ⅝™↓≤╙ ≢⅝╢⌂≥⁸ⱪ꜠כ♩ ⸗♦ꜟ─ ⅜ ↕╣√⁹ 
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 (a) ☻ⱶכ☼⌂ⱨ▫ꜞⱧfi ⱪ꜠⁸≥ꜟ♦⸗♩כ(b) ⌂ⱪ꜠כ♩⸗♦ꜟ─ⱪ꜠כ

♩ ⁹ │ ⌂ⱪ꜠כ♩⸗♦ꜟ─ ⁹ 
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 ⱨ▫ꜞⱧfi ⱪ꜠כ♩⸗♦ꜟ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢

─ ☻ⱶכ☼⌂ⱪ꜠כ♩⸗♦ꜟ≤─ ⁹ │ ⅜ ⅝ↄ⌂╢ ⁸ │

↕ↄ⌂╢ ⁹ 

 

iii) ⸗♦ꜟ─  

♩ꜝⱨ≢│⁸ ╛⅛⌂ 10 20 ─ ≢ ╖ ╗ⱨ▫ꜞⱧfi ⱪ꜠כ♩

⌐⁸ ◐꜡ⱷכ♩ꜟ ─ ⅜ ≤⇔≡ ⇔⁸↓╣⅜ ╩ ╘╢

⌂ⱷ◌♬☼ⱶ≤⇔≡ ⅎ╠╣≡™╢ Furumura et al., 2008 ⁹ ⌐ ⇔√ S

│ ╩ ↄ ⇔⁸∕⇔≡ ⇔√ ─ ─ ╩ ⌐ ∫≡

─ ⌐ ∆╢⁸ ─ ╡ ≤⇔≡─ ⅝⅜№╢⁹

⅜ ⅝⌂ Low- Qs ≢│ ⌐⁸ ─ ╩ ⅝ↄ ↕∑

╢ ╙№╢⁹ 

↓℮⇔√ ⅜ ≤ ─ ≤ ⌐ ⅎ╢ ╩ ∆╢√╘⌐⁸

2004 ─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸K- NET, KiK- net

≤─ ╩ ∫√⁹ 

⅛╠ ╘╠╣√ ─☻♫♇ⱪ◦ꜛ♇♩ 60 ⁸120 ⁸300

≤⁸ ⅛╠ ⌐⅛↑≡─ K- NET, KiK- net ─ ה ╩ 4

⌐ ∆╢⁹☻♫♇ⱪ◦ꜛ♇♩╩ ╢≤⁸ ⌐ ∫≡ ─ ⅜ ⇔⁸

⌐ ↕╣╢╟℮⌐ ⌐ ⅛∫≡ ╦╢ ⅜╦⅛╢⁹ │ ╩

ↄ ⅎ╢™∫╔℮≢⁸ ╩ ⅝ↄ ↕∑╢ ╙ ≢⅝√⁹ ⌐

™ MIEH04 ≤ (AIC017)≢│⁸ ♩ꜝⱨ ♩ꜝⱨ─ ⌐⅔™≡

⅜ ↄ ⇔≡⅔╡⁸↓╣⅜ ─ ⌐ ╢≤↕╠⌐ ↄ ↕╣╢

╙╦⅛∫√⁹◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ╠╣√ │⁸ ─ ╩ ↄ ∆

╢↓≤⅜ ≢⅝√⁹⌂⅔⁸ ╩ ╡ ™√⸗♦ꜟ≢│⁸ ─ ⅜ ↕ↄ⅛≈

≢─ ─ ⅜ ⅝™↓≤╙ ≢⅝√⁹ 
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 2004 ─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi⁹ ─☻

♫♇ⱪ◦ꜛ♇♩ 60,120,300 ≤ ⸗♦ꜟ⁹ №╡⁸⌂⇔⸗♦ꜟ⌐╟

╢ ≤K- NET, KiK- net ─ ⁹ 

 

iv) ⸗♦ꜟ─  

◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ─ ─√╘⌐ │ ◐꜡ⱷכ♩ꜟ ─

™ ╩⁸∕⇔≡ ⌐ ≠ↄ⌐≈╣≡ m ─ ⅛⌂◓ꜞ♇♪⸗♦ꜟ⌐ ⌐

∆╢₈ⱴꜟ♅◓ꜞ♇♩⸗♦ꜟ₉⅜ ⌐ ™╠╣≡™╢⁹↓℮⇔√ⱴꜟ♅◓ꜞ♇♪

⅜ ╡ ∆ │⁸ ⌐ ∆╢ ─ ╕≢─ ⌐ ⇔≡│ ⅜ ↕™⅜⁸

⅜ ⇔≡ ≤ ╩ ╙ ⅜ ⅝ ∆╢≤⁸ ⅜ ⌐ ∆╢ ⅜№╢

ⅎ┌⁸ ה ⁸2008 ⁹↓╣│⁸ ⌂╢◘▬☼─◓ꜞ♇♪─ ⌐⅔™≡⁸

─ ⅜ ™◓ꜞ♇♪⌐ ╦╠∏⁸ ⅛™◓ꜞ♇♪ ⌐ ∂ ╘╠╣≡⇔╕℮√╘≢

№╢⁹⇔√⅜∫≡⁸ ♩ꜝⱨ ─ ⌐╟╢ ─ ─ ⌐│⁸√≤ⅎ

≢№∫≡╙ ⌐ ⅛⌂₈◦fi◓ꜟ◓ꜞ♇♪⸗♦ꜟ₉─ ⅜ ╕⇔™⁹ 

≢│⁸ ⸗♦ꜟ ⁸2003 ╩ⱬ⁸⌐☻כ │

☿fi♃כ─ √╕⁸╩♃כ♦ ─ ╛ ─

│ ╩♃כ♦ ™≡⁸ ─ ╩ 270 m─

◦fi◓ꜟ◓ꜞ♇♪⸗♦ꜟ╩ ⇔√( 5)⁹ 
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 ─ ╩◌Ᵽכ∆╢ 270 m ─ ⸗♦ꜟ ⁹ 

 

─ ─ ⅛╠⁸270m ─◦fi◓ꜟ◓ꜞ♇♪⸗♦ꜟ⌐╟╢⸗♦ꜟ │ ⇔™

↓≤⅛╠⁸ ─ ⌂ ⌐╟╢ ─ ╛⁸ ─ ─ ⌐│⁸90m⁸

30m⁸ ┘ 10m ─ ╩≈⌂→√ⱴꜟ♅◓ꜞ♇♪⸗♦ꜟ≢ ∆╢↓≤⌐⇔√⁹↕╠⌐⁸

◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ≤ ╩♃כ♦ ╖ ∫≡⁸3.3m─⸗♦

ꜟ╙ ⇔√ 6 ⁹ 
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 270 m ─ ⸗♦ꜟ⌐ ∆╢⁸90m⁸30m⁸10m⁸3.3m ⸗♦ꜟ

─ ⁹ 

 

b) ◦Ⱶꜙ꜠כ◦ꜛfi◖כ♪─  

♩ꜝⱨ ─ ─ ◦Ⱶꜙ꜠כ◦ꜛfi⌐│⁸

─ Furumura and Chen, 2004 ╩ ™╢↓≤≤⇔√⁹ ─

≢│⁸ ╩ Z ─ ⇔⁸ ─CPU⌐ ╡ ≡╢ ⅜≤

╠╣╢↓≤⅜ ⅛∫√⅜⁸ ≢│⁸╟╡ ⌂ ─√╘⌐ ─

╩ X,Y,Z ≤∆╢⁸ ╩♪כ◖ ⇔√⁹╕√⁸

─CPU╩ ™√ ─ ⌐ ↑⁸ ♃כ♦─ MPI ╩⁸ ─

⅛╠ ⌐ ─♪כ◖≤⌂╢∆ ╩ ∫√⁹ 

◦Ⱶꜙ꜠כ♃☿fi♃כ─ ◦Ⱶꜙ꜠כ♃ ES ╩ ™√

⌐ ↑≡⁸ES─ⱬ◒♩ꜟ ╩ ⌐ ⅝ ⇔≡ ™ ╩ ∆╢

√╘─ ◓fi♬כꜙ♅ ╩ ∫√⁹↓─ ⁸ ⱬ◒♩ꜟ ╩ ♪כ◖

─ 99.95%⅛╠ 99.97%⌐ ╘╢↓≤⅜≢⅝⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔™≡CPU─

8GFLOPS─ 49.2%⌐ ∆╢ ™ ╩ ╢↓≤⌐ ⇔⁸ ╩ ⌐

∆╢↓≤⅜≢⅝√⁹╕√⁸1, 700 ⸗♦ꜟ─ ⌐⅔™≡⁸

⌐ ╘╢ 99.9949 ╩ ≡⁸ 18,442CPU╕≢ 50% ─ ™

CPU ⌐ ∆╢ ⅜ ╠╣╢↓≤╩ ⇔√ 7 ⁹ 

⌐⁸PC◒ꜝ☻♃ ╩ ™√ ─ ⌐≈™≡╙ ⌐ ⅎ╢√╘⌐⁸

☿fi♃כ─ T2K☻Ɽ◖fi ≢─ ╩◓fi♬כꜙ♅ ∫√⁹T2K☻Ɽ◖fi
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כꜝ◌☻─ CPU─ ≤⇔≡⁸ⱷ⸗ꜞ─ ⅜ ™ ⅜№╢⁹↓╣╩ ℮√╘⌐⁸

◐ꜗ♇◦ꜙⱷ⸗ꜞ─ ─ ⅛╠ ╩◓fi♬כꜙ♅ ╘√⁹ ⁸T2K☻Ɽ◖fi

─ CPU─ 9.2 GFLOPS ─ 8.1 %─ ╩ ◓fi♬כꜙ♅⁸ ─ ─

╩ ⇔√⁹╕√⁸1, 700 ⸗♦ꜟ─ ⌐⅔™≡ 99.9937%─ ╩ ⇔⁸

15,870CPU╕≢─ ─ ╩ √ 7 ⁹ 

╕√⁸2009 ⌐ ◦Ⱶꜙ꜠כ♃⅜ ES2 ⌐ ↕╣√↓≤⌐ ™⁸ ─

⅜ ⅝ↄ ⇔√↓≤⅛╠⁸ ⌐ ─♪כ◖◓fi♬כꜙ♅√⇔ ⇔╩│⅛∫

√⁹ES ─ ™ⱷ⸗ꜞⱣfi♪ 4Byte/FLOPS ⌐ ⇔⁸ES2 ≢│ⱷ⸗ꜞⱣfi♪ ⅜

2.5Byte/FLOPS ⌐ ⇔√↓≤⅛╠⁸T2K ≤ ─ⱷ⸗ꜞ▪◒☿☻─ ─ ⅛╠─

⅜◓fi♬כꜙ♅ ─◓fi♬כꜙ♅⁹╢⌂⌐ ⁸CPU ─ 102.4GFLOPS ╩

22.7 %⅛╠ 31.3%⌐ ╘╢↓≤⅜≢⅝⁸ ╙ 99.9472 % ⅛╠ 99.9959 %⌐ ⇔≡

1.36 ─ ⌐ ⇔√ 8 ⁹ 

 

 

 ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ ─ ◦Ⱶꜙ꜠כ♃(ES)≤ T2K ☻

Ɽ◖fi ≢─ ⁹2048 core PE ≤ 4096 core PE ⌐╟╢ ─

ỏ ≤⁸↓╣╩ ™√ ─ ─ ⁹ │⁸T2K ≤ ES

─ ╩ ∆⁹ 
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 ◦Ⱶꜙ꜠כ◦ꜛfi◖כ♪ Seism3D ─ ⁹ES⅔╟┘ ES2─ ╩

⁹ ◓fi♬כꜙ♅♪כ◖│ ⁸ ◓fi♬כꜙ♅│ ╩ ∆⁹ 

 

c) ◦Ⱶꜙ꜠כ◦ꜛfi◖כ♪─  

⌐⁸ ◦Ⱶꜙ꜠כ◦ꜛfi≤ ◦Ⱶꜙ꜠כ◦ꜛfi│⁸∕╣∙╣ ≤

─ ╩ ™√ ─ ⌐╟╡ ╦╣╢⁹╕√⁸ ─ ≤⌂╢

│⁸ ⌂ ╩⸗♦ꜟ ⇔√ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╘

╢↓≤⅜≢⅝╢⅜⁸ ⌐│ ╩ ⇔√ ─ √≤ⅎ┌⁸

Mansinha and Smylie, 1971;  Okada, 1985 ⌐╟╡ ⌐ ∆╢─⅜ ≢№╢⁹

↓╣│⁸ ─ │ ⅜ ◐꜡ⱷכ♩ꜟ⌐ ⅜╢ ─ ≢№╡⁸

─ ⅜ ⅎ╢ │ ↕™√╘≢№╢⁹ 

⇔⅛⇔⁸ ≢│ ♩ꜝⱨ ⌐╟╢ ≤ ╩ ⅛≈ ⌐

∆╢√╘⌐⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╠╣╢ ─ Ɽ♃כfi╩ כ♦

♃≤⇔≡ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮⁸₈ Ί ◦Ⱶꜙ꜠כ◦ꜛfi₉─ ⌐

≈™≡ ╩ ∫√⁹ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸╕∏ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠

╩ ╦╢ ≤ ╩ ⇔⁸ ⌐↓╣╩ ─ ≤⇔≡

⇔≡ ⌐ ╩ ↕∑ ⌐ ╩ ╡⁸↓╣⅜ ≤⇔≡

∆╢ ╩ Navier -Stokes ─ ⌐╟╡ ∆╢ Saito and Furumura, 

2009 ⁹ 

↓℮⇔√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡⁸ ⁸ ⁸ ™⌂≈⌐☻꜠ⱶכ◦╩
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∞ ⅜ ↕╣╢⅜⁸ ─ ≤ ⸗♦ꜟ╩ ™╢ ─

⌐ ═≡◦Ⱶꜙ꜠כ◦ꜛfi─ ⅜ ⌐ ∆╢⁹↓─√╘⁸ES╛ T2K

─ ☻Ɽ◖fi╩ ™≡╙⁸ ≢│ ⱷכ♩ꜟ ─ ™ ─ ⅜ ≢№

╢⁹ ≢│ ─ │ ─ ≢ⱶכ◐☻ ℮↓≤≤⇔⁸ ⁸

⁸ ─ ─ ⌐ ∫≡ ⇔™ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮↓≤≤⇔√⁹ 

 

d) 1944 ─ ⁸ ⁸ ┘  

≢ ⇔√ ⸗♦ꜟ≤ ⁸ ◦Ⱶꜙ꜠כ◦ꜛfi⁸∕⇔≡ ≈─

◦Ⱶꜙ꜠כ◦ꜛfi─ ╩ ∆╢√╘⌐⁸1944 ─◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔√ Furumura and Saito, 2009 ⁹ 

496 km*800 km*140 km╩ 0.4 km ─ ≢ ⇔⁸ ─

⌐╟╡ ╩ ⇔√ 9 ⁹ ⸗♦ꜟ│⁸ ╩ ™√▬fiⱣכ☺

ꜛfi ⅛╠ ╘╠╣√ 2001 ─⸗♦ꜟ╩ ™√⁹ ◦Ⱶꜙ꜠כ◦ꜛfi≢ ™√

⸗♦ꜟ─ │ Vs=0.5 km/s ≢№╡⁸ 0.5 Hz

─ ╩ ∆╢↓≤⅜≢⅝╢⁹600 ─ │⁸ES─ 64ⱡכ♪ 512CPU╩

™√ ⌐⅔™≡ 40 ╩ ⇔√⁹ 

 

 

 1944 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─☻♫♇ⱪ◦ꜛ♇♩⁹ ⅛

╠(a) 15 ⁸(b) 40 ⁸(c) 90 ⁸⅔╟┘(d) 120 ─ ╣─ ⁹ 

 

⅛╠ ╘╠╣√ ─ ╣─☻♫♇ⱪ◦ꜛ♇♩ 9 ╩ ╢≤⁸ ─

─ ⅛╠ ⅜ ∆╢ ⌐ ⅜ ↄ ↕╣⁸ ™ ╣│ ⅛╠ 40 ⌐

│ ⁸∕⇔≡ 120 ⌐│ ┼≤ ∆╢ ⅜╦⅛╢⁹ ╛ ⁸

∕⇔≡ ─ ™ ≢│ ─ ⅜ ↄ ↕╣⁸
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⌐╦√∫≡ ╣⅜ ↄ ↄ ╙╦⅛╢ 9 ⁹ 

⅛╠ ╘╠╣√ 1944 ─ ╩⁸ ≤

≢ ↕╣√ ה ⁸2006 ≤ ⇔√ 10 ⁹↓╣╟╡⁸

╛ ⁸∕⇔≡ ≤╙⌐ ◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔™≡ ↄ ≢⅝╢↓⅜╦⅛

╡⁸ 0.5Hz ─ ─ ⌐⅔↑╢ ⸗♦ꜟ≤◦Ⱶꜙ꜠כ◦ꜛfi─

⅜ ≢⅝√⁹ 

 

 

10 1944 ⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi Simu ≤⁸ (Obs)

─ N- S ⁹(a) ⁸(b) ⁹ 

 

◦Ⱶꜙ꜠כ◦ꜛfi⌐⅔™≡⁸ ⅜ ⇔√ ⌐ ≤⇔≡ ╢

─ ה ─ ╩ 11(a)⌐ ∆⁹∕─ ⅝↕│⁸ ─ ⅜

-0.2m⁸ ─ ⅜ ≢ 1.2 m ─ ≤⌂∫√⁹ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸

╩ⱪ꜠כ♩ ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ⌐ ⅎ√⅜⁸ ⱪ꜠כ♩ ≢│

─ ╕√│ⱳ▪♁fi ⅜ ↕ↄ⁸⅛≈ ⅛╠─ ↕⅜ ™↓≤⅛╠ ⌐

⌐ ⅝⌂ ⅜ ⇔≡™╢↓≤⅜╦⅛╢⁹ 

(ⱳ▪♁fi =0.25╩ )≤ ─ ╩ ⇔≡ Okada 

(1985) ╩ ™≡ ⇔√ ╩ 11(b)⌐ ∆⁹ ⅛╠ ╘╠╣√

│ 11(a)╟╡∏∫≤ ⇔≡⅔╡⁸ 1.0 m ╙ ↕ↄ⌂∫≡™╢↓≤

⅜╦⅛╢⁹ 
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11 1944 ─ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╘╠╣√

⁸ │ m ⁹(a)3 ⸗♦ꜟ╩ ™√ ⁸(b)

╩ ™√ ⁹ 

 

e) ♩ꜝⱨ ⌐╟╢  

◦Ⱶꜙ꜠כ◦ꜛfi─ ≤ ┼─ ╩ ╢√╘

⌐⁸ ╘╠╣√ ╩ ⌐ ⇔≡⁸ Navier -Stokes

╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ⌐ ╕╣╢ ≤∕─ ╩

⇔√⁹500 km*1200 km ─ ╩ 500 m─ ≢ ⇔ 12 ⁸

⅛╠ 12 ─ ╩ ⇔√⁹ │⁸ES─ 64ⱡכ♪ 128CPU ╩ ™

√ ⌐⅔™≡ ╩ ⇔√⁹ 

─☻♫♇ⱪ◦ꜛ♇♩│⁸ ⅛╠ 10 ⌐ 5 ╩ ⅎ╢ ⅜

⌐ ⇔⁸10 20 ⌐ ⅛╠ ⌐⅛↑≡─ ⌐ 2 ╩ ⅎ╢

⅜ ⇔ ∑⁸20 ≢ ≤ ╩ ⁸40 ⌐│ ⌐ ∆╢

╩ ⇔≡™╢( 13)⁹ 4000 m ╩ ╦╢ │⁸ ⌂ ⸗♦ꜟ╩

™√ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ≢⅝⌂™ ⅜ ≢№╡⁸↓╣⌐╟╡ ™

─ ⅜ ╕╣╢ ⅜ ≢⅝╢⁹ 

 

 

12 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─ ≤⁸ ⁹ 10 ─

─ ╩ ≢ ∆⁹ 
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13 1944 ─ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ╘╠╣√

─☻♫♇ⱪ◦ꜛ♇♩⁹ ⅛╠(a)10 ⁸(b)20 ⁸(c)30 ⁸⅔╟┘(d)40

─ ╩ ∆⁹ 

 

 

14 1944 ─ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ╘╠╣√ ─

⁸ ⁸ ⁸ 12 ─ỏ ⁹ ╩ ™≡

⇔√ ╩ ≤⇔≡ ™√ ≤⁸ ⌐╟╢

╩ ™√ ○꜠fi☺ ─ ─ ⁹ 
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14 │⁸ ⁸ ⁸ ⁸ ┘ ─ ─ ─ ≢№╢⁹

Navier -Stokes ╩ ™√ ◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ⅜ ↄ 500m

⅜ ⌐ ↕╣≡™⌂™↓≤╛⁸ ─ ─√╘⌐ 50 m ─ ╩ 50 m⌐

╕≢ ╡ →√ ⌐╟╡⁸ │ ≢│⌂ↄ⁸ ─ ⅛╠ m

╣√ ⌐ ∆╢↓≤⌐ ⅜ ≢№╢⁹ ≤ⱪ꜠כ♩

╩ ⇔≡ ╘√ ╩ ≤∆╢ ◦Ⱶꜙ꜠כ◦ꜛfi 14 fiכꜞ◓ │⁸

≤ ╩ ⇔≡ ╘√ 11b ╩ ≤⇔√◦Ⱶꜙ꜠כ

◦ꜛfi 14 ○꜠fi☺ ⌐ ═≡⁸ ⌐ ╪∞ ⌂ ≤⌂╢↓≤

⅜╦⅛╢⁹√∞⇔⁸ ─ ⌐╟╡ ↕╣╢ ─ ╛ ⌐≈™

≡│⁸ ≈─ ⌐│ ⅝⌂ ™│⌂ↄ ─ ⅜ ≢⅝╢↓≤╙

⇔√⁹ 

 

2) ♩ꜝⱨ─ ─  

♩ꜝⱨ≢ ⌐ ⇔√⁸1707 ⁸1854 ה ⁸ ┘ 1944

1946ה ⌐≈™≡⁸ ≤ ◦Ⱶꜙ꜠כ◦ꜛfi╩

⇔≡⁸ ⅜ ∆ ╛ ─ ≤ ⇔≡ ─ ╩ ⇔√⁹╕

√⁸ ה ה ─ ≤ ⌐╟╢ ≤ ─ ─ ╩

⇔√⁹ 

 

a)  ♩ꜝⱨ ─ ◦Ⱶꜙ꜠כ◦ꜛfi 

⌐ ↕╣╢⁸ ─ 1200*600 km⁸ ↕ 128 km ╕≢─ ╩ 0.4 km

≢ ⇔⁸ES╩ ™≡ ╩ ⇔√⁹ 

 

 

15 ♩ꜝⱨ ─ ⸗♦ꜟ ה ⁸2003 ⁹ ⅛╠ N1 ⁸

N2 ⁸ N3,4 ☿◓ⱷfi♩╩ ∆⁹ │ ╡─ ╩ ∆⁹ 
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  N4 

 

N3 

 

N2 

 

N1 

 

L (km)  125 155 205 120 

↕W(km)  120 100 100 50 

↕ km  12.6 11.2 7.8 6.9 

Strike Deg.  250 251 246 193 

Dip Deg.  8 12 10 20 

Rake Deg.  113 113 113 71 

Slip (m)  

 

 

 

 

9.2 

- 

8.7 

- 

4.3 

5.6 

- 

4.8 

- 

4.9 

7.0 

5.5 

- 

4.25 

- 

5.6 

5.27 

- 

- 

- 

 ♩ꜝⱨ ─ ⸗♦ꜟ ה ⁸2003 ─ ⁹↓↓≢ ↕│

⅛╠─ ↕╩ ∆⁹ 

 

♩ꜝⱨ ─ ⸗♦ꜟ│⁸ ≤ ⌐≈™≡│ ╛

╩ ™√▬fiⱣכ☺ꜛfi ⅜ №╢⅜ √≤ⅎ┌⁸ ⁸2001

⁸2007 ∕╣ ─ ⌐≈™≡│ ╛ ─ ⅛╠ ─ ⅜╡╩

⇔√⸗♦ꜟ⅜№╢─╖≢№╡⁸ ─ │ ≢№╢⁹ 

↓↓≢│⁸ ⌐ ℮ ─ ⅜⁸ ≤ ⌐ ⅎ╢ ╩ ∆╢↓≤

╩ ≤⇔≡⁸ 15⅔╟┘ 2⌐ ∆ ה 2003 ─⸗♦ꜟ N1-4 ╩ ™≡

─ ≤ ╩ ∆╢↓≤⌐⇔√⁹ 

N1 N4 ☿◓ⱷfi♩╩ 0.8 km*0.8 km ⌐ ⇔⁸ ╩ⱨ▫ꜞⱧfi ⱪ꜠כ♩

─ ─ ↕─ ⌐ ⅝⁸↓↓⅛╠Ɽꜟ☻ 0.5 ─ ╩ ↕∑√⁹

│ ╩ ⇔⁸ ╩ Vr=2.7 km/s ⁸ 8%─ꜝfi♄ⱶ ╠

⅞╩ ≈╙─≤⇔≡ ⅎ√⁹ ◦Ⱶꜙ꜠כ◦ꜛfi│ ES─ 32ⱡכ♪ 128CPU

⌐╟╡ ∫√⁹ 
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16 ─ ◦Ⱶꜙ꜠כ◦ꜛfi─☻♫♇ⱪ◦ꜛ♇♩ ⁸30⁸60⁸

90⁸120⁸150⁸ ┘ 180 ⁹ ─ ╩ ≤ ↕≢ ⇔≡ ⇔≡™

╢⁹ 

 

─ ─☻♫♇ⱪ◦ꜛ♇♩╩ 16⌐ ∆⁹ ─ ⅛╠ ⅜

∆╢ ≤ ─ ⌐ ↑≡ ⅜ ↄ ↕╣⁸

∕⇔≡ ─ ⌐ ™ ╣⅜ ╕╢ ⅜╦⅛╢⁹ ™ ╣│ ⅛╠ 30

⌐│ ⌐ ⅜╡⁸90 ≢ ⁸∕⇔≡ 120 ≢ ⌐╕≢

⅜╢⁹ ╛ ⁸ ⌂≥─ ≢│ ╣⅜ ↕╣⁸ ╣ ↑╢ ╙

≢⅝╢⁹ ™ ╣│ ♩ꜝⱨ─ ⌐ ↕╣╢╟℮⌐⁸ ╛ ⁸∕

⇔≡ ─ ⌐ ↕╣≡™ↄ ╙╦⅛╢⁹ 

≤ ה ─ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠ ╠╣√ Peak 

Ground Velocity; PGV ╩ 17⌐ ∆╢⁹ ≢│ 0.5 Hz╕≢─⁸

╛╛ ─ ╩ ⇔≡™╢↓≤⅛╠⁸ ⅛╠ ╩ ╘≡ ∆╢↓

≤│≢⅝⌂™⁹∕↓≢⁸ ─ ≤─ ╩ ╢√╘⌐⁸PGV ≤ ─ ─

╩ ╢↓≤⌐⇔√⁹ ⅛╠╙≤╘╠╣√⁸ ⌐ ⅜╢ 50 cm/s╩ ⅎ╢ PGV

╩ VI ─ ≤ ⅎ⁸∕⇔≡ 10 20 cm/s─ PGV ╩ V ─ ⌐ ≠↑

╢↓≤⌐╟╡⁸ ─ ─ ⅛╠ ↕╣√ ≤ ⅜ ↄ

∆╢↓≤⅜╦⅛∫√⁹ 

≢│⁸ ⌐ ↕╣╢╟℮⌐ N4 ☿◓ⱷfi♩─ ╡ 4.3 m ⅜

8.7 m ─ ≤ ↕™ ⁸ ≢─ PGV │ ─╙─⌐
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═≡ 2 4 ↕ↄ⌂╢⁹ ≢│ N1 ☿◓ⱷfi♩ ≢ ╡⅜ ⅝∏≡⅔╠

∏⁸↓─ ⁸ ─ PGV ⅜ ─ 3 5 ⌐ ⅜∫√ ╙⁸

─ ≤ ↄ ∆╢⁹ ה │ ה ╛

╟╡∏∫≤ ↕™ ─ ≢№╡⁸ ─ ⅜╡╙∏∫≤ ↕⅛∫√↓≤│

≢№╢⁹ ⁸ ⅜ ⅜∫√⁸ ה ≤ ⌐≈™≡ ⇔ↄ

∆╢⁹ 

─ ─☻♫♇ⱪ◦ꜛ♇♩ 16 ⅛╠ ↕╣╢╟℮⌐⁸ ╩

≤⇔≡ ⅜ ⌐ ∆╢ ⌐│⁸ ≈─ ⅛╠ ╕╣╢

│ ™⌐ ∆╢↓≤│⌂ↄ⁸ ─ ⌐ ™ ╩ ™≡ ╣

⅜ ╘ ℮↓≤│⌂™⁹↓─ ⁸ ─ PGV │⁸ ≤

─ PGV ╩≤∫√╙─⌐ ⇔ↄ⁸ ≈─ ─ ⌐╟╢ ─ │

↕™↓≤⅜╦⅛╢⁹ 

 

        

17 ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ╘╠╣√ PGV ⁹(a) ⁸

(b) ⁸(c) ─ ⸗♦ꜟ⌐╟╢ ⁹  

 
















































































































































































































































































































































































































































































































































































































































































