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.  ─ ≤ ⸗♦ꜟ  

. .  ┘∕─ ≢ ∆╢ ⁸ ♩ꜝⱨ ™─  

 [2013] 1≢│⁸ ┘∕─ ≢ ⌐ ⇔≡™╢ ⌐≈™≡⁸ ◒

ꜝ☻─ ≤⇔≡ ─ ≢ ⇔√ 19 ⁸ ◒ꜝ☻─ ♃▬ⱪ⌂≥─

≤⇔≡ ⁸ ♩ꜝⱨ ™─ ◒ꜝ☻─ ≤⇔≡ ☻כ◔ ╩

⇔⁸ ⌂≥╩ ⇔√ ≢⁸ ה ─ ≤∆═⅝ ┘ ⌐

≈™≡ ╩ ∫√⁹╕√⁸ [2012] 2≢│⁸ ♩ꜝⱨ ™≢ ∆═⅝ ⌐≈™

≡ ╩ ∫√⁹  

 
 ᶫ К ↑[2013] ᾍ ᷂ ῁̬  

 

 

 
1 ⸗♦ꜟ ₈ ◒ꜝ☻─ ┘ ♩ꜝⱨ ™─ ◒ꜝ☻─ ─

⸗♦ꜟ≤ ה ⌐ ∆╢ 25 2013 ₉  
2 ♩ꜝⱨ─ ⸗♦ꜟ ₈ 24 2012 ₉  
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ₒ ₓ  

│⁸ ─ⱪ꜠כ♩≢№╢ ⱪ꜠כ♩≤ⱨ▫ꜞⱧfi ⱪ꜠⁸⅜♩כ ─ⱪ꜠

╢№≢♩כ ⱪ꜠כꜚ╛♩כꜝ◦▪ⱪ꜠כ♩─ ⌐ ╖ ╪≢⅔╡⁸↓╣╠─ ⱪ꜠

─♩כ ╖ ╖⅜╙√╠∆ ⌐╟╢ ⅜ ─ⱪ꜠כ♩⌐ ╦╢√╘⁸ ≢╙ ─

≤⌂∫≡™╢⁹  

⌐⁸ │ ♩ꜝⱨ ™─ ⱪ꜠כ♩≢№╢ ⱪ꜠כ♩ ⌐ ⇔⁸ │ꜚ

≥♩כ꜠ⱪ▪◦ꜝכ ⇔⁸∕─ ⌐│ ⅛╠ ╖ ╗ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ╖ ╖⁸

↕╠⌐∕─ ⌐⁸ ⅛╠ ⱪ꜠כ♩⅜ ╖ ╗ ⌂ ≤⌂∫≡™╢⁹  

 
ᶫ ѦῬ ק 3 

 

⌐ ∆╟℮⌐⁸ ─ⱪ꜠כ♩⅜ ╖ ╗ ⌐ ─ⱪ꜠כ♩─ ⅜ ⅝∏╡ ╕╣⁸

╛⅜≡∕╣⅜ ⌐ ⇔√ ⌐ ─ⱪ꜠כ♩─ ⅜ ⌡ ⅜╢↓≤≢⁸ ⌂ ⅜ ⅝

↓↕╣╢⁹↓─╟℮⌂ ╩ ⱪ꜠כ♩ │ⱪ꜠כ♩ ≤╙

┌╣╢⁹ ≤ ┬⁹  

 

 

ᶫ Ḍ᷂ 4 

  

 

 
3 HP╟╡ https://www.data.jma.go.jp/svd/eqev/data/jishin/about_eq.html  
4 HP╟╡ https://www.jishin.go.jp/main/yogo/e.htm  
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. .  ≢ ∆╢ ─♃▬ⱪ  

│⁸ ⅛╠ⱨ▫ꜞⱧfi ⱪ꜠כ♩⅜ ⱪ꜠כ♩─ ⌐ ╖ ╖⁸↓╣╠─ⱪ꜠

─♩כ ⌐ ⅛╠ ⱪ꜠כ♩⅜ ╖ ╗ ≢ ⌂ⱪ꜠כ♩ ╩ ∆ ⌐

⇔≡™╢⁹↓─√╘⁸ ≢ ∆╢ ─ │ ╘≡ ≢⁸↓╣╠─ ─

│⁸ ⌡ ─ ≢ ∆ ≈─♃▬ⱪ⌐ ≢⅝╢⁹  

 

 

ᶫ ӳ ᷂Ḣ ᷂ 5 

 

 

 

 

 

 

  

 

 
5 ⸗♦ꜟ ₈ ◒ꜝ☻─ ┘ ♩ꜝⱨ ™─ ◒ꜝ☻─ ─  

⸗♦ꜟ≤ ה ⌐ ∆╢ 25 2013 ₉  
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. .   

─ ≢ ≤∆╢ ⌐≈™≡│⁸ ─ ╛ ┼─

╩ ⇔⁸ ─≤⅔╡ ⇔√⁹⌂⅔⁸ ⌐ ─♃▬ⱪ⌐≈™≡│ - ₈  

≢ ∆╢ ─♃▬ⱪ₉╩ ⇔⁸ ─ ⌂ ⸗♦ꜟ ⌐≈™≡│

- ≢ ∆╢⁹  

   ὑ᷂ 30 ₴̊К  

 

♃

▬

ⱪ 

   
30

─  

 

ᵓ 

 

7.3  

⅜ ⅝ↄ ┼─

⅜ ⅝™≤ ⅎ╠╣╢

─√╘  

70% 

β  
 

⌐ ⅝⌂ ╩ ╓∆

⅔∕╣─№╢ ─√╘  

 ♃▬ⱪᵓ│⁸≥↓─ ─ ≢  

╙ ∆╢ ⅜№╢√╘⁸

─╖  

 

 

ᵒ  ◒ꜝ☻  ╩ ⇔≡  % 

 ♩ꜝⱨ  ◒ꜝ☻  

⇔╞ ┼─ ─ ⅜

⅝ↄ⁸ ≢│ ⌐

╟╢ ⅜ ∆╢ ╣⅜№╢

─√╘  

70 80% 

ᵑ  7.4  
⌐ ╩ ╓∆⅔∕╣

─№╢ ─√╘  
0.5  

 
ᵒ 

 
7.3  

12 1923 ─

─ ∆═╡⌐╟╡ ⌐ ⅜

↕╣√≤ ↕╣╢√╘

 

Ί  

 

 ◒ꜝ☻  ⅜ ↄ⁸  ╒╓ % 

∕

─

 

ᵖ 
 

ⱪ꜠כ♩  

8.5  ≢│ ⁸ ⇔╞

│ ♩ꜝⱨ ⌐⅔↑

╢ ⅜ ⅝™√╘  

% 

ᵔ 
ⱨ▫ꜞⱧfi ⱪ꜠כ♩≤

ⱪ꜠כ♩─ ─  

 

⅜ ╣≡⅔╡⁸ ┼─ │

⌂ↄ⁸ ⅜ ™♃▬ⱪᵓ⌂≥

╩ ≤∆╢√╘  

 
ᵕ ⱪ꜠כ♩ ─  

ᵖ 

ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ┘

ⱪ꜠כ♩≤ ⱪ꜠כ♩

─  

β  [ 2013]⌐╟╢≤⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ─ ᵓ │≥↓─ ─ ≢╙ ∆╢

⅜№╢≤↕╣≡™╢⁹₈30 70 ₉─ │⁸ ⌐≈™≡ ↕╣√

╙─≢№╡⁸ ⇔√ ─™∏╣⅛⅜ 70 ─ ≢ ∆╢↓≤╩ ∆╙─≢│⌂™ ⌐

⅜ ≢№╢⁹  
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7.3  

[2013]│⁸≥↓─ ─ ≢╙ ∆╢ ─№╢ⱨ▫ꜞⱧfi ⱪ꜠כ♩

─ ≤⇔≡ 10 ╩ ⇔⁸∕─⌂⅛≢⁸ ╩⁸ ⌐ ⇔

⌐ ⅝⌂ ╩ ⅎ╢↓≤⌐ ⅎ⁸ ─ ⌐ ∆╢ ╛ ─ ┼─

╛⁸ ⅜ ∆╢ ≢─ ─ ⅛╠⁸ ╩ ⇔≡

™ↄ ≢ ≤⌂╢ ≤ ↑≡™╢⁹  

↓─╟℮⌂ ⅎ ⅛╠⁸ ─ ⌐⅔™≡│⁸ ≤⇔≡ ⌐ ⅝⌂

╩ ╓∆ ╣⅜№╢ ≤⇔≡ ∆╢⁹  

 

7.3  

≤ ⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ≢│≥↓─ ─ ≢╙ ⅜ ∆╢

⅜№╢↓≤╩ ⇔⁸ ─ ⌐⅔™≡│⁸ ⇔√ ≢

™√ ⸗♦ꜟ─ ▪☻Ɑꜞ♥▫ 6─ ─ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ⌐ ╩

⇔⁸ ⌐ ⅝⌂ ╩ ╓∆ ≤⇔≡ ∆╢⁹  

      

⁸ ⁸ ™∏╣╙ 7.3  

≤ ⁸ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ≢│≥↓─ ─ ≢╙ ⅜ ∆╢

⅜№╢↓≤╩ ⇔⁸ [2013]≢ ↕╣≡™╢ ≤

╩ ≤⇔≡ ∆╢⁹  

↕╠⌐⁸ ≢ ⇔√ ╩ ⇔⁸ ⌐ ╩ ∆╢↓≤≤⇔≡⁸

╩ ∆╢⁹  

↓╣╠─ │⁸ ─╖╩ ∆╢↓≤≤∆╢⁹  

 

◒ꜝ☻  

[2013]⌐⅔™≡│⁸₈ ∆╢ │ ™⅜⁸ 100 ⌐│

─ ⅜ ↄ⌂∫≡™╢≤ ⅎ╠╣╢₈ ₉ ◒ꜝ☻ ╩ ⌂ ה

─ ≤∆╢ ≤⇔≡ ∆╢↓≤⅜ ₉≤↕╣≡™╢√╘ ∆╢⁹  

 

7.4  

[2013]│⁸ ≢ ∆╢ ≤⇔≡⁸ ⁸ ⁸

⁸ ─ ≈╩ ⇔≡™╢⁹↓─℮∟⁸ ─

≢│⁸ ⌐ ∆╢ ≢№╢ ─ │ 10,000 15,000

⁸ │ 0.5 ≤↕╣≡™╢⅜⁸ ⇔√ ⁸ ⌐ ⅝⌂ ╩

ⅎ╢√╘ ∆╢⁹  

 

 

  

 

 
6 ─⌂⅛≢ ⌐ ™ ╩ ∆╢ ⁹ ─ ⌐│⁸ │ ↄ ⇔≡™╢

≤ ∆═╡╛∆™ ⅜№╡⁸ ↄ ⇔≡™╢ ─↓≤╩ ∆⁹  
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♩ꜝⱨ ◒ꜝ☻  

⇔╞ ┼─ ─ ⅜ ⅝™≤ ⅎ╠╣⁸ ≢│ ⌐╟╢ ⅜

∆╢ ╣⅜№╢√╘ ∆╢⁹  

 

ה  

[2012] 7⌐⅔™≡ ≤⇔√ ┘ │⁸

[2013]⌐╟╣┌⁸₈ ─ ∆═╡⌐╟╡ ⌐ ⅜ ↕╣√ ⌐№╢≤

₉↕╣≡™╢√╘ ⇔⌂™⁹  

 

 

╟╡╙ ⅜ ™≤↕╣╢ ╩ ≤⇔√√╘ ⇔

⌂™⁹  

 

∕─  

▪  

[2013]≢│⁸ ⌐╟╢ ╣│ ↕™⅜ ⅝⌂ ╩ ↕∑╢ ─

⅜ ™≤ ⅎ╠╣╢≤⇔≡™╢⁹  

⅜ ⁸ ⌐≈™≡⁸ ⱪ꜠כ♩ ™─ ⸗♦ꜟ╩ ™≡

╩ ⇔√ ⁸ ≢│ ┘ ♩ꜝⱨ ╟╡ ↕™↓≤⅜

⇔√√╘ ⇔⌂™⁹  

  

▬ ⱨ▫ꜞⱧfi ⱪ꜠כ♩≤ ⱪ꜠כ♩─ ─ ╛ ⱪ꜠כ♩ ─  

- ─ ⌐№╢♃▬ⱪᵔ╛ᵕ│ ─♃▬ⱪ─ ≤ ═≡ ⅜⅛⌂╡ ™≤ ⅎ

╠╣╢⁹ [2013]⌐⅔™≡⁸ ה ─ ≤∆╢ ≤↕╣≡™⌂™√╘

⇔⌂™⁹  

   

►.  ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ┘ ⱪ꜠כ♩≤ ⱪ꜠כ♩─ ─  

- ─ ⌐№╢♃▬ⱪᵖ│⁸ ⅜ ≤⌂∫≡⅔╡⁸ ⅛╠ ⅜ ™⁹

[2013]⌐⅔™≡⁸ ה ─ ≤∆╢ ≤↕╣≡™⌂™√╘ ⇔⌂™⁹ 

 

  

 

 
7 ₈ ⌐╟╢ ─ 24 18 ₉  
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∆╢ ─ 30 ─ │⁸ 2022
8⌐╟╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
8 ₈ ╕≢⌐ ⇔√ ┘ ─ 2022

13 ₉  https://www.jishin.go.jp/main/choukihyoka/ichiran.pdf  

https://www.jishin.go.jp/main/choukihyoka/ichiran.pdf
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. .  ⸗♦ꜟ─  

⇔√ⱪ꜠כ♩ ─ ⸗♦ꜟ  

ⱨ▫ꜞⱧfi ⱪ꜠כ♩ ≢≥↓≢╙ ∆╢ ⅜№╢≤↕╣╢ⱪ꜠כ♩ ╩

⌐ ⇔⁸ ╩ ∆╢⁹  

∕─ ⁸ [2013]≤ ─ Ɽꜝⱷכ♃ 9╩ ≤⇔⁸ ⌐ ∆₈

₉⁸₈ ₉⁸₈ ₉⌐ ⅎ⁸ ⌐ ⌐₈

₉ ┘₈ ₉╩ ∆╢⁹  

─ ─ ≤Ɽꜝⱷכ♃ │ ─≤⅔╡≢№╢⁹  

 

  

 

 

 

 

 

 

 

 

 

 

 

ᶫ ʣ ὑ К᷂ ῁̬  

ᶫʴ Ẕ К ↑ ֿʝ̬ ̱ Ἤ  

 

 

 
9 ─ ⌐≈™≡⁸ ─ ⁸ ⁸∆═╡ ≤™℮ ≈─ ≢ ⇔√╙─⁹  

  : ⅜ ≢≥─ ⌐ ┘≡™╢⅛╩ ∆⁹  

 : ⅜ ⅛╠≥╣∞↑ ™≡™╢⅛╩ ∆⁹  

∆═╡ : ⅜≥─ ⌐ ™√⅛╩ ∆⁹  

 

 

 

 

 

20 

[km]  

30 

25 

10 

15 
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 К ↑[2013] К᷂ ῁  

 

ⱪ꜠כ♩ (62MPa)

(km
2
) 900 ה (2010)

⌂ Ɽꜝⱷכ♃Ⱥɨ(Mpa) 10.3 ≤ ─♩ⱷfiכ⸗ ╟╡

∆═╡ D(m) 2.5
ⱷfi♩Moכ⸗ Nm 1.1E+20 ה (2010)

Mw♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ 7.3
↕(km) 28.1
(km) 32.1
ɝ 0°
ə 90°

∆═╡ 0° ∏╣
SMGA─ Ɽꜝⱷכ♃
Ɽꜝⱷכ♃ 62 ה (2010)

(km
2
) 150

16.7%
∆═╡ (m) 5.1 ∆═╡ ×2
ⱷfi♩Moכ⸗ Nm 3.5E+19Mos=ɡDS

Mw♪כꜙ♅♬◓ⱷfi♩ⱴכ⸗ 7.0 Ⱥɨ×S/Ss
∕─

Vr(km/s) 2.9
Fmax(Hz) 6

ɡ(N/m2) 4.6E+10



 
 

2-1
0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ К᷂ ῁  ʟ

SMGA̬ ӽ ṥ Ồ  
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≢ ∆╢ ─ ⸗♦ꜟ  

⸗♦ꜟ│⁸ 21 2009 ⌐ ≢ ↕╣√⸗♦ꜟ10╩ ⇔⁸

⇔√ ⸗♦ꜟ╩ ™≡ ╩ ℮⁹ ─ ≤Ɽꜝⱷכ♃

│ ─≤⅔╡≢№╢⁹  

 

ᶫ ′ ῁ₑ᷂ ῁ ̬  

ӽ ṥ Ồ  

 

ᶫ ′ ῁ₑ᷂ ῁  ʟ

̬ ӽ ṥ Ồ 

 

 

 

  

 

 
10 ₈  ╩ ⇔√ 21 2009

21 ₉  

↕ 34

18

2

2
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 ′ ῁ₑ᷂ ῁  
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⇔√ⱪ꜠כ♩ ─ ⸗♦ꜟ ה ♩ꜝⱨ  

▪  

─ ⸗♦ꜟ│⁸ [2012]─ ─☿◓ⱷfi♩11╩ ™√

─☿◓ⱷfi♩╩ ™⁸ 2020 ─꜠◦Ⱨ12⌐ ≠™√

⸗♦ꜟ╩ ∆╢⁹ ─ ≤Ɽꜝⱷכ♃ │ ─≤⅔╡≢№╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ˬ [2012] Ϸ ᷂ ῁ Ḩ Ẏ ᷂ ῁  

ᶫʴ ᾛ Ή ᶤ  

 

 

 

 

 

  

 

 
11 ╩ ─ ⁸ ⁸ ⁸ ─ ⅝⌂≥⌐ ≠™≡ ⇔√

─↓≤⁹ :https://gbank.gsj.jp/activefault/yougo.html#katsudou_segment  
12 ₈ ╩ ⇔√ ─  ₈꜠◦Ⱨ₉ 2020

₉  
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 Ẏ ᷂ ῁  

 

 

 

  

8.1 logMo=1.5Mw+9.1

1.8E+21 1.5

2
) 9100Sato et al., 2005

2
) 3.0E+10 2

5.0

6.52

2.70

Fmax(Hz) 13.5

0.024 6 1/3

2) 4.05E+19 6 1/3 2

2
) 1787.5

13.10

7.03E+20

0.060 6 1/3

2) 1138

14.38

4.9E+20 1.5 1.5

25.5

2) 650.0

10.87

2.1E+20 1.5 1.5

25.5
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▬ ♩ꜝⱨ  

─ ⌐ ↕╣√₈ ♩ꜝⱨ─ ⸗♦ꜟ ₉ ⁸₈

[2012]₉≤™℮⁹ ≢│⁸ ♩ꜝⱨ ─ ⸗♦ꜟ ◒ꜝ☻ ≤⇔

≡⁸₈ ╠⅛↓⧵⁸≥₉☻כ◔ 13╩ ⅛⇔√₈ ₉⁸₈☻כ◔ ₉⁸☻כ◔

₈ ─₉☻כ◔ ╩ ⇔⁸ ╩ ⇔≡™╢⅜⁸ ─

╛ ⅜ ∏⇔╙ ≢│⌂™√╘⁸ ⌐╟╡ ⇔√ ╙

⌐ ∆╢↓≤⅜ ≢№╢≤⇔≡™╢⁹  

∕─√╘⁸ 25 2013 ⌐ ⅜ ⇔√₈ ♩ꜝⱨ ⌐╟╢ ─

₉ ⁸₈ [2013]₉≤™℮⁹ ≢│⁸ ≥☻כ◔ ─ ╩ ⌡

╦∑≡ ≢ ⅝⌂ ╩ ⇔√ ☻כ◔ 14 ⌐╟╡

╩ ∫√⁹  

╟∫≡⁸ ╙⁸₈ ☻כ◔ ₉⌐╟╡⁸ ╩ ℮⁹⌂⅔⁸₈ ◔

│₉☻כ ─╖ ∆↓≤≤∆╢⁹  

 

[2012]⌐╟╢₈ ─₉☻כ◔ ─ ≤Ɽꜝⱷכ♃ │ ─≤⅔

╡≢№╢⁹  

 

ᶫ ӳ ⁄Ẏ᷂ ῁ К ↑[2012]  

ᶫʴ Ḣ 

  

 

 
13 ╩ ∆╢√╘─ ⸗♦ꜟ⌐ ∆╢ ≢⁸ ─⌂⅛≢ ⌐ ™

╩ ↕∑╢ ╩ ℮⁹ : [ 2013]  
14 ╟╡ │ ⸗♦ꜟ─ ≢№╢√╘⁸ ─╖╩ ™≡ ╩ ∆╢  
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 ӳ ⁄Ẏ᷂ ῁ К ↑ [2012]  
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.   

. .   

 ⌐⅔™≡│⁸ fiכꜞ◓ 15≤ 16╩ ∆╢√╘─
17╩ ™√Ɫ▬Ⱪꜞ♇♪ 18⌐╟╡⁸ 19⌐⅔↑╢ ╩ ⇔⁸∕

─ ╩ ™≡ ⌐⅔↑╢ ╩ ╘⁸ ─ ╣╛∆↕⌐ ∆╢

╩ ™≡ ─ ⅛╠ ─ ╩ ∆╢ ╩ ∆╢⁹  

ⱪ꜠כ♩ ≢№╢₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ₉ ┘₈ ₉⁸ ≢№╢₈ ₉⁸

≢№╢₈ ₉⌐≈™≡⁸ ⌐╟╡ ∆╢⁹  

⌐⁸Ɫ▬Ⱪꜞ♇♪ ⌐╟╢ ─ ╩ ∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ֻ ᷂ Ҳ˔ ꜠ᶫ 

  

 

 
15 ╩ ─ ⌐ ⇔⁸ ─ ⌐ ∂≡ ⅛╠ ┼ ╦╢ ╩ ⌡

╦↕╣╢↓≤≢ ⅜ ∆╢↓≤⌐╟╢  ╩ ╘╢  
16 ♃fi◒─☻꜡♇◦fi◓╛ ⱦꜟ ⌐ ⅜№╢ ⅛╠ ─ ─↓≤⁹  
17 ╩ ↄ√╘⌐ ╩ ≢ ⅝ ⅎ≡ ╠╣╢ ≢ ∆

╢≤™℮ ╩ ™╢  
18 ─ ╩ ≢ ⇔⁸ ╩ ≢ ⇔≡ ⌡ ╦∑╢    

  
19 ╛ ─ ≢ ↕╣╢ ≢⁸ ╩ ∆╢ ⁸ ─ ≤∆╢

⌂ ─↓≤  

 

  

 300 600m/s  

 

  

  

  3000m/s  

 

 

 

 

 

 

 

 

 
 

 

≢ ⅜ ↕╣≡™╢  

 

 

─  
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⌂⅔⁸ ♩ꜝⱨ │⁸ fiכꜞ◓ ⌐╟╢ ─ ⌐⅔↑╢

─ ≤ ─ ⌐ ∆ ╩ ™√ ⌐╟╢ ╩ ™⁸ ⅝

™ ─ ╩ ∆╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ӳ ⁄Ẏ᷂ ᷂ Ҳ˔ ꜠ᶫ 

  

≢ ⅜

↕╣≡™⌂™  

 

 

 

 

 

 

600m/s  

≢─
╩ ה

─ ≢ ⌐  
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. .  ⸗♦ꜟ─  

─ ≢│⁸ ≢ ╩ ∆╢ ⁸ ─ ⁸

┘ ─ ─ ⸗♦ꜟ╩ ™╢⁹  

 ─ ╣╛∆↕─ ≤⌂╢ ⸗♦ꜟ│⁸ ◓fiꜞכ⁸Ⱳ♃כ♦

─ ♃כ♦ ┘ ▪꜠▬ ╩♃כ♦ ⇔⁸50 ⱷ♇◦ꜙ≢ ⸗♦ꜟ╩

⇔√╙─╩ ∆╢⁹╕√⁸ ⸗♦ꜟ│ 2021
20 │ ╕≢ ╩ ⇔⁸ ─ ⸗♦ꜟ│ ⸗♦ꜟ

27 2015 ╩ ∆╢⁹  

 

ה ⸗♦ꜟ⌐≈™≡  

 ⌐≈™≡│⁸ ≤⇔≡⁸Ⱳכꜞfi◓♦כ♃ ┘ PS ╩♃כ♦─

∆╢≤≤╙⌐⁸ ⌂ ▪꜠▬ ♃כ♦ ┘ ⌂ ╩♃כ♦ ™╢⁹↓╣

╠─ ╩♃כ♦ ⌐⁸ ╛ ⌐╟╢ ╩ ╕ⅎ⁸ ╩ 50 ⱷ

♇◦ꜙ≢ ⸗♦ꜟ╩ ∆╢⁹ ⌐⁸ ─ⱨ꜡כ╩ ∆⁹  

⌂⅔⁸ ─ ╛ ⇔╞ ⌐≈™≡│⁸ ה 2020 ⌐╟╢

╩ ≤⇔≡ ╩ ∆╢⁹  

50 ⱷ♇◦ꜙ─ AVS30⅛╠⁸ 2020 ─꜠◦Ⱨ─ ⅎ ╩

⌐⁸ ┘ ╩ ∆╢⁹ √⌐ ⇔√ ─ ╣╛∆↕─

╩ - 21⌐ ≢ ∆⁹  

⇔√ ⸗♦ꜟ─ ≤⇔≡⁸ ─ ⅜ →╠╣╢⁹  

50 ה ⱷ♇◦ꜙ ─♃כ♦ ⌐╟╡⸗♦ꜟ─ ⅜  

♃כ♦◓fiꜞכⱲ ה ┘ PS ⌐♃כ♦─ ⅎ⁸ ▪꜠▬ ╩♃כ♦ ™╢  

↓≤⌐╟╡⁸⸗♦ꜟ╩  

 
ᶫ ֺ ѫ ᷂ Ṕ₦↓ ὑ   

 

 
20 ₈ ─ ה ⸗♦ꜟ 2021 ₉  

╟╡ 50 ⱷ♇

◦ꜙ ╩  

⸗♦ꜟ

⁸ ╩  

Ⱳכꜞfi◓♦כ♃

─  

50 ⱷ♇◦ꜙ ╩  

50 ⱷ♇◦ꜙ─ AVS30╩  

▪꜠▬  

─♃כ♦  

 

C40β╟╡ AVS30╩

 

Vs ─ ╟╡

AVS30╩  
βC40: 40m⌐⅔
כꜞ▬꜠╢↑ ─
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ᶫ ῁᷂ 50 ↓Ṕѝ  

 

 
 

 

 

 
 

ﬞ   

  
 

: ≤ │ ⸗♦ꜟ⅜ ↕

╣≡⅔╠∏⁸ ≢

─√╘ ⇔≡™⌂™  

╣╛∆™  

ћ 

ѝ 

╣⌐ↄ™  
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. .  ↕╣╢  

 ⱪ꜠כ♩ ≢№╢₈ ₉⁸₈ ₉⁸₈ ₉⁸

₈ ₉ ┘₈ ₉⁸ ≢№╢₈ ₉⁸

≢№╢₈ ₉ ┘₈ ♩ꜝⱨ ₉─∕╣∙╣─ ─

╩ ⌐ ∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ⱳӳ ʤ᷂ 7.3 ↓ѝ⁹  

 

: ╟╡ ─ ₁─ │ ≡ ≤⌂╢⁹ 
╕√⁸ ⌐≈™≡│ ⸗♦ꜟ⅜ ↕╣≡™⌂
™√╘⁸ ╩ ∫≡™⌂™⅜⁸ ה ( 11 1999)

─ ⌐╟╡⁸ ─ ─ ╩
╘√≤↓╤ ≢№∫√√╘⁸ ╙ ≤ ⅎ╠╣╢⁹  

 

ה ה  

ה  

 

ﬞ  
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ᶫ ẉ ʤ᷂ 7.3 ↓ѝ⁹  

 

 

ᶫ Ⱳ ʤ᷂ 7.3 ↓ѝ⁹  
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ᶫ Ⱳ ʤ᷂ 7.3 ↓ѝ⁹  

 

 

ᶫ ẉ ʤ᷂ 7.3 ↓ѝ⁹  
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ᶫ ′ ῁ₑ᷂ 7.4 ↓ѝ⁹  

 

  



2- 25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ẏ ᷂ ↓ѝ⁹  

 

  

 

ה ה  

ה  

 

ﬞ  

 

: ﬞ ╟╡ ─ ₁─ │ ≡ ≤⌂╢⁹ 
╕√⁸ ⌐≈™≡│ ⸗♦ꜟ⅜ ↕╣≡™⌂
™√╘⁸ ╩ ∫≡™⌂™⅜⁸ ה ( 11 1999)

─ ⌐╟╡⁸ ─ ─ ╩
╘√≤↓╤ ≢№∫√√╘⁸ ╙ ≤ ⅎ╠╣╢⁹  



2- 26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ӳ ⁄Ẏ᷂ ↓ѝ⁹ 

╛: ˬ [2013] ֿ ↓Ṕѝ  

 

 

  

 

ה ה  

ה  

 

ﬞ  
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֓ ᶫ ӳ ⁄Ẏ᷂ ↓ѝ⁹  

 

 

  

 

ה ה  

ה  

 

ﬞ  

 

: ≤ │ ⸗♦ꜟ⅜ ↕╣≡™⌂™─≢⁸  

│ ╘≡™⌂™  
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.   

. .  ─  

 │⁸ ─ ╩ ™≡⁸ ─ FL ⁸PL ╩ ≤⇔≈≈⁸

√⌐ ↕╣√Ⱳכꜞfi◓♦כ♃╩ ⇔ ∆╢⁹  

FL ⌐≈™≡│ ─ 29 2017 ⌐ ⇔√ ≢ ╩ ∫

√⁹ ⌐ ─ ⱨ꜡כ╩ ∆⁹  

╕√⁸ │⁸ 29 2017 ─ ⌐ ∂≡⁸FL ┘

↓╣╩ ⌐ ╖ ↑⇔≡ ⇔√ PL ╩ ™≡ ⇔√⁹  

⌂⅔⁸ ⌐╟╢ ─ ─√╘⁸ ─ ╩ [2013]─ ⌐ ∫

≡ ⇔√⁹  

 

 

ᶫ  ӓӾ ↓ ˔  

 

 

ה ⇔√ ⅛╠⁸ ─№╢ⱷ♇◦ꜙ╩ ⇔⁸∕─ⱷ♇◦ꜙ╩

∆╢Ⱳכꜞfi◓♦⁸∟℮─♃כGL- 20 ⌐№╢ Fc 35 ─

⁸ ┘ ╩ ─ ≤⇔√⁹  

ה ⌐⅔↑╢ Fc( )⌐≈™≡│⁸Fc≤ ≤─ ╒⅛ 14

2002) ╩ ™≡⁸ ╟╡ ⇔√⁹╕√⁸ 50 0.1mm≤⇔√⁹  

ה ⌐≈™≡│⁸ ┘∕─ ─ ⌐ ↑≡⁸Ⱳכꜞfi◓♦כ♃─

≤ ≤─ ╩ ⇔⁸ ╩⅝≈╠┌─♃כ♦⁸⅔⌂⁹√⇔ ⇔⁸

⌐⅔↑╢ ɨ╩ ⇔ ™√ ╩ ⇔√⁹  

ה ⌐≈™≡│⁸ I ⅛╠ ה 1994 ⅛╠

╘√⁹  

ה ─ Na ─ ⌐≈™≡│⁸ ╒⅛ 21 2009) ─ ⌐ ∫√⁹  

Na N1 ᴅN 

ᴅN 0    Fc 8  

ה20.769 log 10 Fc)- 18 8 ֔Fc 40  

15.27     Fc֕40  
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√∞⇔⁸  

Na: ─ ╩ ∆╢ ⌐⅔↑╢ ─ ╩ ⇔√  

N1: 100kN/m2 ⌐ ⇔√  

ᴅN: ⌐⅔↑╢ ─ ╩ ∆╢  

 

╢╟⌐ ה Cw│ ≤⇔√⁹  

ᵑ ≈─ⱪ꜠כ♩ ⁸ ┘ ♩ꜝⱨ  

♃▬ⱪз : ⅝⌂ ⅜ ╡ ⇔≡ ∆╢  

       Cw 1.0  

ᵒ  

♃▬ⱪи : │ ™⅜ ╘≡ ™  

    Cw 1.0   RL֔ 0.1  

      3.3RL 0.67 0.1 RL֔ 0.4  

      2.0   RL 0.4  

 

│⁸ ╒⅛ 55 1980 ⌐╟╢ 39 1964 ⌐ ⇔√

⌐╟╢ ⌐ ≠ↄ PL ≤ ─ ⅛╠ ╘╢⁹ ⌐ PL

⌐╟╢ ╩ ∆⁹  

 PL ─ ⌐≈™≡│⁸ ⌐ ⇔√ 50 ⱷ♇◦ꜙ─ ⸗♦ꜟ

≢ ╩ ∫√⁹⌂⅔⁸ ─ ╩ ∆╢ ─ ≢─ ≤⌂∫≡

™╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ  ӓӾ ↓˔ ᾍ ⱨ᷂◐Ӣѝ 

 

 PLΙ ӓӾ ↓ѨὑӢѝ ῑῴ ᴇ55 1980 ₴ қ )  

 

 

 

 

PL=0

PL ⌐╟╢
│

╘≡ ™⁹
⌐ ∆╢ ⌂

│

│
™⁹ ⌐ ⌂
⌐ ⇔≡⁸

╟╡ ⌂
⅜

⅜
╛╛ ™⁹ ⌂

⌐ ⇔≡│
╟╡ ⌂ ⅜
⁹

⅜ ⌐│

⅜
™⁹ ⌐ ∆╢

⌂ ≤
│
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. .  ↕╣╢ ─  

ⱪ꜠כ♩ ≢№╢₈ ₉ ┘₈ ₉⁸ ≢№

╢₈ ₉⁸ ≢№╢₈ ₉ ┘₈ ♩ꜝⱨ ₉─

∕╣∙╣─ ⌐≈™≡⁸ ↕╣╢ ≤ ─ ╩ ⌐ ∆╢⁹ 

 

 

 

ᶫ Ⱳӳ ʤ᷂ 7.3 ӓӾ ↓ѝ⁹  

 

 

ᶫ Ⱳӳ ʤ᷂ 7.3 ʤ ѝ⁹  
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ᶫ Ⱳӳ ʤ᷂ 7.3 ӓӾ ↓ѝ⁹ Ῥ ᷂Ḣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ⱳӳ ʤ᷂ 7.3 ʤ ѝ⁹ Ῥ ᷂Ḣ 

 

  

 

 

ה  

 

 

 

ה  

ה  

 

ﬞ  

 

: ─ ≢│ ≡ │  

 

 

ה  

 

ה  

ה  

 

ﬞ  

 : ─ ≢│ ≡ PL  
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ᶫ ẉ ʤ᷂ 7.3 ӓӾ ↓ѝ⁹  

 

 

 

ᶫ ẉ ʤ᷂ 7.3 ʤ ѝ⁹  
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ᶫ ′ ῁ₑ᷂ 7.4 ӓӾ ↓ѝ⁹  

 

 

 

ᶫ ′ ῁ₑ᷂ 7.4 ʤ ѝ⁹  
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ᶫ Ẏ ᷂ ӓӾ ↓ѝ⁹  

 

 

 

ᶫ Ẏ ᷂ ʤ ѝ⁹  
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ᶫ Ẏ ᷂ ӓӾ ↓ѝ⁹ Ῥ ᷂Ḣ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ẏ ᷂ ʤ ѝ⁹ Ῥ ᷂Ḣ 

 

 

 

  

 

 

 

ה  

 

ה  

ה  

 

ﬞ  

 : ─ ≢│ ≡ PL  

 

ה  

 

 

 

ה  

ה  

 

ﬞ  

 

: ─ ≢│ ≡ │  



2- 36 

 

 

ᶫ ӳ ⁄Ẏ᷂ ӓӾ ↓ѝ⁹ 

╛  

 

 

 

ᶫ ӳ ⁄Ẏ᷂ ʤ ѝ⁹ 

╛  
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ᶫ ӳ ⁄Ẏ᷂ ӓӾ ↓ѝ⁹ Ῥ ᷂Ḣ 

╛  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ ӳ ⁄Ẏ᷂ ʤ ѝ⁹ Ῥ ᷂Ḣ 

╛  

 

  

 

ה  

 

 

 

ה  

ה  

 

ﬞ  

 : ─ ≢│ ≡ PL  

 

ה  

 

 

 

ה  

ה  

 

ﬞ  

 

: ─ ≢│ ≡ │ 0 
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.   

. .  ─  

⅜ ⇔≡™╢ ┘ ╩♃כ♦─ ™⁸

─ ⌐ ∆ⱨ꜡כ⌐ ≠⅝⁸ ─ ꜝfi◒≤ ─ ꜝfi◒⅛╠ ─

⌂ ╩ ∆╢⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ לϊ ᷂Ӿ ↓ ї   

 

 ─ ─ ꜝfi◒⌐≈™≡│⁸ ─ ⅛╠

61 1986 ─ ⌐ ≠™≡

╩ ⅎ≡ ⇔√⁹╕√⁸ ─ ꜝfi◒≤ ─ ꜝfi◒

⌐ ∂√ ꜝfi◒ ─ ╩ ⌐ ≠⅝⁸ ─ ⌂

ꜝfi◒╩ ╘⁸↓╣╩ ꜝfi◒≤⇔√⁹  

⌂⅔⁸ ≢ ⅜ ↕╣≡™╢ ⌐≈™≡│⁸ ⁸

─ ⁸ ┘ ⌐╟╡ ╩ ⇔√ ─ⱨ꜡כ⌐ ∫≡

ꜝfi◒╩ ⇔⁸ ⅜ ↕╣≡™⌂™ ⌐≈™≡│⁸

ꜝfi◒╩∕─╕╕ ⇔√⁹  

 

 ᷂ ϊל ᷂ ṥӾ ↓  

─ ꜝfi◒ ה ה ─  

◒fiꜝה : ⅜ ™⁸ꜝfi◒ : ⅜№╢⁸ꜝfi◒ : ⅜ ™  

 

─  
ꜝfi◒  

 
   

    

    

    

    

    

♃כ♦─  

♃כ♦─  

─  

─ ꜝfi◒  

 

─ ─ ꜝfi◒ ⁸  

₈ ⌐╟╢ ₉┼  
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ᶫ ᾍ › ᶽ ὡ ѩ ӢḢ᷂ Ӿ ↓ ͔  

β₈ ₉│⁸ ⌐╟╢ ╩ ∆╢√╘⁸ ⌐⅔

™≡⁸ ╛▪fi◌כ ─ ╩ ℮ ≢№╢⁹₈∕─ ₉≤│⁸

─ ≢⁸ ⌐╟╢╙─╩ ↄ ≡─ ≢№╢⁹  

β₈ ─ ⌐ ⌂ ₉≤⇔≡│⁸ ⌐ ─ ╩ ≤⇔≡™╢⁹  

ᵑ ─ ╩ ↑⌂™╟℮⌐∆╢₈ ₉─℮∟⁸◖fi◒ꜞה♩כⱩ꜡♇◒ ─ ⌐╟╡─

╡ ╩ ∆╢ ⁸  

ᵒ ─ ╩ ↑≡╙ ⇔⌂™╟℮⌐ ─Ᵽꜝfi☻╩≤╢₈ ₉─℮∟⁸ ⁸▪fi◌⁸כ

─ ╩ ∆╢ ▪fi◌כ ⁸ ⁸ ⁸ ↕ⅎ  

β₈ ₉⌐≈™≡│⁸ ─™∏╣⅛⌐╟╡ ⅜№╢↓≤≤⇔≡™╢⁹  

ᵑ ─ ⅜ ╩◌Ᵽ⁹╢™≡⇔כ  

ᵒ ⅜ ─ ⌐№∫≡ ⅜ ⌐ ┌∏⁸⅛≈ ╩ ⅝ ╪∞ ⅜ ↓╠⌂™⁹ 

 

 

─ ⌐≈™≡│⁸ ⅜₈ ₉≢№╢ ⌐≈™

≡│ ≤⇔≡ ꜝfi◒╩ ꜝfi◒≤⇔⁸∕╣ │

≤⇔√⁹  

  

No 

Noה  

Yes Yes 

Yes 

Yes 

⌐╟╢ ≢№╢⅛  

 

⅜ 20

≢№╢⅛  

─ ⌐ ⌂

≢№╢⅛  

│№╢⅛  

─ ⌐ ⌂

≢№╢⅛  

│№╢⅛  

∕─ ⌐╟╢

≢№╢⅛  

 
╩ ≡ ꜝfi◒

≤∆╢⁹  
─ : , ,  

Ҝ ≡  

 
╩ ꜝfi◒ ↄ

∆╢⁹  
─ : , ,  

Ҝ , ,  

 
ꜝfi◒│∕─╕

╕⁹  
─ : , ,

Ҝ , ,  

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 
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. .  ↕╣╢ ─  

 К ϊל ᷂ ᾍ  

─ ꜝfi◒      

( )  385  10,798  2,260 13,443  

 212  42  7  261  

 597  10,840   2,267 13,704  

β ─ ꜝfi◒⅜ ≢⅝√ ╩ ≤⇔√⁹  

 

≤ ≢ ↕╣╢ ─ ╩ ─ ⌐

∆⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶫ Ӿ ↓ Ѩὑ  

 

 

ה  

ה ה  

 

ﬞ  

 

 

 

 

 :  

 :  
 :  
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⌐⁸ ⇔√ⱪ꜠כ♩ ─₈ ₉⁸₈ ₉⁸ ┘

≢ ∆╢ ─₈ ₉⁸↕╠⌐ⱪ꜠כ♩ ─₈ ₉⁸

₈ ♩ꜝⱨ ₉⌐⅔↑╢ ─ꜝfi◒ ⌐≈™≡ ─ ⌐

╕≤╘⁸∕╣∙╣─ ╩ ⌐ ∆╢⁹  

 

 К ϊל ᷂ ṥӾ ↓ ѩ  

  

─  
  

ꜝfi◒           

 1,862  5,615  5,966  32  154  75  1,894  5,769  6,041  

 4,698  5,936  780  183  6  1  4,881  5,942  781  

 3,414  4,708  3,292  138  49  3  3,552  4,757  3,295  

 2,097  6,046  5,300  67  137  57  2,164  6,183  5,357  

♩ꜝⱨ  129  3,245  10,069  106  112  43  235  3,357  10,112  
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ᶫ ᷂ ϊל ᷂ ṥӾ ↓ Ⱳӳ ʤ᷂  

 

  

ה  

ה ה  

 

ﬞ  

 

 

 

: ─ ≢│ ≡  

ꜝfi◒│ ⅜ ™  

 

 :  

 :  
 :  

 

 :  

 :  
 :  
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ᶫ ᷂ ϊל ᷂ ṥӾ ↓ ẉ ʤ᷂  

 

 

 

ᶫ ᷂ ϊל ᷂ ṥӾ ↓ ′ ῁ₑ᷂  

 

 

 

  

 

 :  

 :  
 :  

 

 :  

 :  
 :  
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ᶫ ᷂ ϊל ᷂ ṥӾ ↓ Ẏ ᷂  

 

  

 

 :  

 :  
 :  

ה  

ה ה  

 

ﬞ  

 

 

 

: ─ ≢│ ≡  

ꜝfi◒│ ⅜ ™  

 

 :  

 :  
 :  
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ᶫ ᷂ ϊל ᷂ ṥӾ ↓ ӳ ⁄Ẏ᷂  

╛  

 

  

: ─ ≢│ ≡  

ꜝfi◒│ ⅜ ™  

ה  

ה ה  

 

ﬞ  

 

 

 

 

 :  

 :  
 :  

 

 :  

 :  
 :  
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.  ┘ ─  

. .  ─ ⸗♦ꜟ  

 

[ 2013]─ ⸗♦ꜟ Mw8.2 ╩ ™√⁹ 

 

ᶫ Ẏ ᷂ ῁ К ↑[ 2013 ]  

 

  



2- 47 

 

♩ꜝⱨ─ ◒ꜝ☻─  

─ ⌐⅔™≡│⁸ [2012]≢ ↕╣√ 11 ─☻כ◔ ♩ꜝⱨ─

◒ꜝ☻─ ─ ⸗♦ꜟ─℮∟⁸ ⌐⅔™≡ ⅜ ™ ☻כ◔─≈ ◔

ᵑᵒᵕᵖᵘ☻כ ≡ Mw│ 9.1 ╩ ⇔ ╩ ⇔√⁹  

 

 

 

ᶫ  ӳ Ẏ ᷂ ῁ 5  

:ֺ Mw9.1 К ↑[2012]  

  


