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 │∂╘⌐ 
 

 23 ⌐ ⇔√ │⁸∕╣╕≢─ ╩│╢⅛⌐

ⅎ╢ ⌂ ה ⌐╟╡⁸ ⁸ ⅜ ↄ⌐ ∆╢⌂≥⁸ ⌂

╩╙√╠⇔√⁹ 

 

 ↓─√╘⁸ ⌐⅔™≡⁸₈ │ ╘≡ ™╙──⁸ ∆╣┌

⌂ ╩╙√╠∆ ◒ꜝ☻─ ה ₉╩ ⇔√ ♩ꜝⱨ ─

⅜⌂↕╣⁸ ה ╛ꜝ▬ⱨꜝ▬fiה ─ ⌐ ≠⅝⁸

25 ⌐│ ⌐≈™≡─ ⅜≤╡╕≤╘╠╣√⁹ 

 

 ⌐⅔™≡│⁸↓─ ⅜ ⇔√ ╩ ╕ⅎ⁸ ─ ╩

⇔√╟╡ ⌂ ╩ ⇔⁸↓╣⌐ ≠™√ ♩ꜝⱨ ╩

⌐ ╡ ╖⁸ ⌐ ⇔≡™ↄ√╘⁸ ─ ⌐⁸ ≤⇔≡

≤∕─ ─ ╩ ∆╢₈ ♩ꜝⱨ

₉≤ ה ⌐╟╢ ┼─ ≤ ╩ ∆╢⁸ ₈ ♩ꜝⱨ

₉╩ ⇔≡ ╩ ╘≡™╢⁹ 

 

 │⁸ ⅛╠ ↕╣√ ⁸⌐≥╙╩♃כ♦ ─ ╩ ⇔

≡ ⇔√ ╩ ≤⇔≡⁸ ⅜ ה ⁸ ─ ≤⇔≡

⅝√ ╛ ה ⌐╟╢ ≤─ ╩ ™⌂⅜╠⁸ ╣╛

⌐╟╢ ┼─ ⌐≈™≡ ∆╢≤≤╙⌐⁸ ♩ꜝⱨ ⌐╟

╢ ◒ꜝ☻─ ⌐ ∆╢ ┼─ ╩ ∆╢↓≤≤⇔≡™╢⁹ 

 ∕─ ≢⁸ ─ ╩ ╕ⅎ≈≈⁸ ⅜ ⌂ ─ ╛ ⁸

─ ⅎ ⁸ ─ ⅎ ╩≤╡╕≤╘⁸ ┼ ∆╢↓≤⌐╟╡⁸

─ ה ─ ⌐≈⌂⅜╢ ─ ╩ ╗╙─≢№╢⁹ 

  

 24 11 28 ⌐ ─ ╩ ⇔≡ ⁸↓╣╕≢ ─ ╩ ∫

≡⅝√⅜⁸ ∕─ ╩≤╡╕≤╘⁸ ╩ ⇔√⁹ 

 

 ─ ≢│⁸╕∏⁸ ─ ╩ ╘╢≤≤╙⌐⁸₈ ╩ ╢₉ ⅛

╠ ♩ꜝⱨ ┼─ ─ ⅝⌂ ≤⌂╢₈ ─ ⌐╟╢
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 ─ ≢│⁸ ─ ⌐ ⅎ⁸ ┘ ─
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4 

 

 ─  
 

 ─ ┘ ⌂ ⅎ  
 

֘↓╣╕≢─ ֙ 
     

ợ ה ╩ ⌐⁸ ⁸ ⌐╟╢₈

₉╩ ⁹ 

ợ ≢ ⅜ ⅝™≤ ↕╣╢⁸ ⌂≥─ ≤
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ợ ↓─ ⌂≥╩ ╕ⅎ⁸ ─ ⌂ ≢№╢₈ ▪◒

◦ꜛfiⱪ꜡◓ꜝⱶ₉╩ ⇔⁸ ╛ ⌂≥─ ─ ╛⁸
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╩ ℮⁹ 

 

 

 



5 

 

 ≤∆╢  
 

≤∆╢ ⌐≈™≡│⁸ ─ ─ ה ╩⁸

⅜ ─ ⅎ ≢ ⌐ ╘≡™ↄ↓≤⅜ ╕⇔™≤ ⅎ⁸

∞↑≢⌂ↄ⁸ ⁸ ⁸ ╙ ╘╢↓≤≤⇔√⁹ 
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‛ ♃כ♦ N ╩ ⌐ ─ ↕╩ ⌂ ⅎ  

 

 

 

 

 

 

 

 

 

‛ ⌐ ⅜ ⇔≡⅔╡⁸ ⅜♃כ♦ ⌐ ⇔≡™⌂™ ⁸
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─ ⅜ Vs=600m/s ─  

⅜♃כ♦ ≤⌂╢ ─ ↕╩ ≤ ⁹⌂⅔⁸

⅜ ⇔≡™╢ │⁸ ╩ ≤∆╢⁹ 

 

fiכ♂─ AT1⁸AT2⁸AT3  

‛ ₈╛☻כⱬ♃כ♦ ₉ ─ ⅛╠ ╠╣

╢ ─ ⌐╟╡ ─ ↕╩ ∆╢⁹ 

‛ ⌐ √∫≡│⁸ ╩  

ה ⁸ ┘ ⌐ ⅜╢ ≢│⁸ │⁸N 60
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ה ≢│⁸ ─ ⌐⅔™≡⁸ ╩ ─ ⁸PS
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↕≤─ ⁸ ─╕∟≠ↄ╡≤─ ╩ ⇔≡ ∆═⅝ 
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 ₒ ₓ 

♩כꜗ♅ ◦☻♥ⱶ⌐≡ ╩ ⇔⁸ ∑≡

⌐ ╩ ∆╢⁹ │ - - ⌐ ∆⁹ 

 ₒ ₓ 

─ ⁸ ─ ⅜ ╩ ∫√ ⁸ ─

≢ ╩ ∆╢⁹   

ה       FEM  

ה       FEM  
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‛ ⌐ ∆╢ ≤ ⌐≈™≡ ─ ╩  
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ₒ ₓ 

  ‛꜠ⱬꜟ ⌐ ⇔≡⁸ ≤⇔≡─ ╩ ∆╢⁹ 

ה ה  ⅜⁸ ה ⌐ ∆╢ ╩ ╠

⌂™≤≤╙⌐⁸ ה ─ ⅜ ≢№

╢↓≤⁹ 
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ה     ⌐ ∂╢ ♩ⱷfiכ⸗→ ┘∑╪ ⅜⁸∕╣∙╣⁸

♩ⱷfiכ⸗→ ┘∑╪ ≢№╢≤≤╙⌐⁸ ╩ ∆

╢ ⌐│⁸ ─ ⅜ ≢№╢↓≤⁹ 

ה ╪∑ⱷfi♩⁸כ⸗→   ┘ ⅝∑╪ ⌐ ⇔≡ ⌂

╩ ∆╢↓≤⁹ 

 

ₒ ₓ 

  ‛꜠ⱬꜟ ⌐ ⇔≡⁸ ≤⇔≡─ ╩ ∆╢⁹ 

ה   ─ ⅜ ⌐ ∆╢ ╩ ╠⌂™≤

≤╙⌐⁸ ─ ⅜ ≢№╢↓≤⁹ 

ה     ⌐ ⇔⌂™↓≤⁹ ⇔⁸ ⅜ ∂╢ ⌐│

─ ╩ ⁹ 

 

 

‛ ⌐ ∆╢ ⌐ ∆╢ ⅜ ≤⌂∫√ ⌐ ∆╢ ⁸

─ ⌐≈™≡⁸ ⁸ ┘ ─ ⸗♦ꜟ╩

⇔⁸ FEM ⌐╟╡ ∆╢⁹ 

 

 

♄ⱶ  

─ ⅎ  

‛ ♄ⱶ│ ⌐╟╢ ╩ ⇔≡™╢⅜⁸꜠ ⱬꜟ ⌐ ⇔≡⁸

─ ⅜ ↕╣≡™╢↓≤╩ ∆╢⁹ 

Ҝ ♄ⱶ∆═≡ ♄ⱶ⁸ ♄ⱶ ╩ ≤∆╢⁹ 

 

╘╢  

‛ ⅜ ↕╣╢↓≤⁹ 

‛ ⌐ ℮ ⅜ ─ ╩ ∂╢⅔∕╣⅜⌂™╒≥ ↕ↄ⁸⅛≈ ⌐

⅔™≡ ╩ ∂╢⅔∕╣⅜⌂™↓≤⁹ 

 

 

⌐ ∆ ≢ ╩ ∆╢⁹ ─ ╣│ - ⌐ ∆⁹ 

⌐ ∆╢♄ⱶ ( ה( 17

3   

‚ ⌐╟╢ ╩ ™⁸ ⌐∆═╡ ⅜ ∂⌂™≤ ↕

╣╢ │⁸♄ⱶ ─ ⅜ ∂╢⅔∕╣│⌂™√╘⁸ ─ │

↕╣╢╙─≤∆╢⁹ 

‚ ─ ≢♄ⱶ ─ ⅜ ∂╢⅔∕╣⅜№╢ │⁸↕╠⌐ ╩

™√ ⌐╟╡⁸∆═╡ ─ ╩ ∆╢⁹ 

‚ ─ ─ ⁸ ⌐ ℮ ⅜ ─ ╩ ∂╢⅔∕╣⅜⌂™╒≥⌐

↕ↄ⁸⅛≈ ⌐⅔™≡ ╩ ∂╢⅔∕╣⅜⌂™ ⌐│⁸♄ⱶ─

│ ↕╣╢≤⇔⁸⅛≈ ⌂ ⌐≤≥╕╢ ⌐│⁸ ─

│ ↕╣╢╙─≤∆╢⁹ 
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⁸ ⁸  

 

‛ ─ ─ ה 16 6 ה   

‛ ─ ─ ─ ה 19 7   

 

─ ⅎ  

‛ 74 ⁸ 12⅛ ⁸ 42⅛ ⁸ 118⅛  

 

╘╢  

‛ ⌐ ∆╢ ─ ─ ┘ ─ ⁹ 
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⌐ ∆ ≢ ╩ ∆╢⁹ ─ ╣│ - ⌐ ∆⁹ 

 ₒ ₓ 

♩כꜗ♅ ◦☻♥ⱶ╩ ™≡⁸ ─ ╩ ⇔⁸

⌐ ∆╢ ⅜ ™ ╩ ⁹ │ - - ⌐ ∆⁹ 

ₒ ₓ 

⅜ ™ ⌐≈™≡⁸ ⌐╟╡⁸ ─ ─

⌐ ℮ ╩ ≢ ⁹ 

≢ ╠╣√ ─ ╛ ⌂≥─ ⌐ ≠

™≡⁸ ⅜ ↕╣╢ ╩ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-  ─ ╣ 
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≤│ 

‛ │⁸ ⅜ ⇔√ ⌐⁸ ⅛╠ ─

╛ ─ ╩ ≤⇔√⁸ ╟╡╙ ╩ ⇔√ ⁹ 

 

   

‛ ─ ─ ─ ה 19 7   

 

─ ⅎ  

  ‛  

 

╘╢  

  ‛ ⌐ ⌂ ─  

  ‛  30 100  

 

 

  ‛ ─ ─ ⌐≈™≡ 24 2  

  ‛ ⌐ ♩כꜗ♅⁸⅝≠ ⱪ꜡◓ꜝⱶ⌐╟╡⁸ ╩  
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Ҟ ᷂Ӣ Ҟ ֵῚṢ -9.0 1 280 ל

᷂Ӣ ֵῚṢ -12.0 3 720 ל

Ϸ
᷂Ӣ׀ ῚṢ׀ No ρ
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 ⅎ╪  
 

ⅎ╪ ⁸ ⁸ ∆═╡  

   

 ‛ ┘  

 

─ ⅎ  

‛ ─ ╩ ≤∆╢⁹ 

 Ҝ │ │ ⇔≡™⌂™⅜⁸ ⌐⅔™≡⁸

⌐╟╢ ╩ ⇔√ ⁸ ─ │ ⌂™≤↕╣

≡™╢⁹ 

‛⇔√⅜∫≡⁸ ∆╢ ─ ꜠ⱬꜟ⅜⁸ ≢ ⇔√╙

─╟╡ ꜠ⱬꜟ№╢™│ ↕↑╣┌⁸ │ ♩ꜝⱨ ⌐╟╢

│⌂™≤ ∆╢⁹ 

β ─ ⁸ ∆═╡ ⌐≈™≡│⁸ ⌐ ⅜⌂™↓≤╩

∆╢⁹ 

 

╘╢  

‛ ⌐ ⅜ ┌⌂™ ⌐ ╘⁸ ⌐╟╡ ╩ ∆╢⁹ 

 

─  

ⅎ╪ ╩⇔≡™⌂™ ≢⁸ ─ ( ⁸∕╣

)─ ╩ ∏≈╩  

 

‚ 10 ⅎ╪ ⁸ ⁸ ─ ⅎ╪ ⁸

ה  

 Ҝ꜠ⱬꜟ ─ 338gal ╩

™≡ ≢ ╩ ⇔√ ⁸ⅎ╪ ⌐ ┘ │ ∂⌂™ ⅎ╪

≢ │ ⁹ 

 

⌐ ⅜ ↄ ⅜ ⌂╢ ╩

 

  ‚ ▪fi◌כ ⁸  

       ▪fi◌כ ╙√╣ ⁸  

 

  Ҝ꜠ⱬꜟ ─ 727gal ╩

™≡ ≢ ╩ ⇔√ ⁸ ─ ⌐ │ ∂⌂™ ◖fi◒

♩כꜞ ⅜ ⌐◒ꜝ♇◒ ─ ⁹ 

 

∆═╡ ≢ ╙ ⅝⌂ ≤⌂╢ ╩  

‚ ∆═╡  

Ҝ꜠ⱬꜟ ─ 338gal ╩

™≡ Newmark ≢ ╩ ⇔√ ⁸ ⌂ ∆═╡⅜ ∆╢

│ ™ ∆═╡ ─ │⁸∆═╡ 41 ─ 1 (45cm) ⁹ 
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─ ╣⌐ ∆╢  

   

‛ 8 14ה 24ה  

‛ ─ ⌐ ∆╢ 24 11  

 

─ ⅎ  

 

‛ ⌐ ╘╢ ⌐ ⅛╢ ─℮∟⁸ ⅜

⇔√ 306 ⁹⌂⅔⁸ ╩ ℮╙─│⁸ ♩ꜝⱨ ⌐≈™

≡╙ ⇔≡ ╩ ℮⁹ 

 

‛↓╣╕≢ ─ ⌐ ≠⅝ ⇔√ ⅜⁸ ♩ꜝⱨ

⌐ ⇔≡╙ ╩ ≢⅝≡™╢⅛ ⁹ 

 

╘╢  

‛ ⌐╟╢ ⅜ ⌂╙─⌐ ╕╡⁸ ≤⇔≡─ ⅜ ╛⅛⌐ ™

╢ ╩ ⁹ 

 

 

⌐ ∆ ≢ ╩ ∆╢⁹ ─ ╣│ - ⌐ ∆⁹ 

‛ ♩ꜝⱨ ─ ≤ ─ ╩ ⇔⁸ ♩ꜝⱨ

⅜ ─ ─ ꜠ⱬꜟ╩ ╢ ─ ╩ ⇔⁸

╩ ╗ ╩ ⁹ 

 

         
-  ─ ╣ 
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─ ⌐ ∆╢  

─ ⅎ  

 

 1. ╣ 

‛ ⌐ ⅛╢ ─℮

∟⁸ - ⌐ ∆ ─ ╣⅜

№╢ fiכ♂─ AT1

AT2,AT2A,  

AT3B,AT3C,AT3D1⌐ ⅛╢ ⁹ 

2.  

‛ ─ ⅜ ⌐≤∫≡

⇔™ ≤⌂╢⁸  

╩ ≤⇔≡ ⁹ 

3.  

‛  ╩

≤⇔≡ ⁹ 

  

 

1. ╣ 

‛ ⌐╟╢ ─ ─

╩ ⇔√ ⌐⅔™≡╙⁸

♩ꜝⱨ ⌐ ⇔≡

╩ ≢⅝≡™╢⅛ ⁹ 

2.  

‛ ⌐╟╢ ─ ♩ꜝⱨ ⌐ ∆╢ ─ ⁹ 

3.  

‛ ⌐ ℮ ╛ ─ ╩ ⇔⁸ ⌐╟╢ ╛⅛

⌂ ─ ⅜≢⅝╢⅛ ⁹ 

 

 

 1. ╣ 

‛ ╩ ⇔√ ⅜≢⅝╢₈ FLIP ₉⌐╟╡⁸

♩ꜝⱨ ─ ╩ ⌐ ⅝ →⁸ ─

─ ꜠ⱬꜟ╩ ╢ ─ ╩ ⇔⁸ ╩ ⁹ 

2.  

‛ ─ ─ ⌐ ≠⅝⁸ ╩ ⇔√ ⌐╟╡⁸

♩ꜝⱨ ─ ╩ ⌐ ⅝ →⁸ ─ ⅛╠

╩ ╘⁸ ─ ⌐ ≠⅝⁸ ─∑╪ ⁸ →─

╩ ⁹ 

3.  

‛FLIP⌐╟╢ ╩ ⇔⁸ ╛ ─ ה ─ ╩

⁹ 

 

-   
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ה   

  

ⱳfiⱪה ⁸ ─ ╣⌐ ∆╢  

 

 

  ‛ ─ ≤  2006  

 

─ ⅎ  

 ◄ꜞ▪ 

‛ ⅜  fi⁹כ♂─≡═∆╢∆

‛ ⅎ≡⁸ ⌐ ™ ⌐ ⇔⁸ ⅜ ↄ⁸

─ ⅝™ ⌂ ⁸ ⌐⌂∫≡™╢╙─ 

   Ҝ  ╩  

 

  

  ‛ ⱳfiⱪה ⇔√ ─ ─  

   Ҝ ╖╠™☿fi♃כ ⱳfiⱪ ╩  

  ‛ ⁸ ⁸  

   Ҝ ♪ꜟכ◦ ⁸ ╩  

 

╘╢  

ⱳfiⱪה   

‛ ⅜ ╩ ↑√╡⁸ ⅜ ⇔√╡⇔≡╙⁸ ─

╩ ≤∆╢ ╩ ∆╢⁹ 

‚ ⌐≡ ╩ ⇔ ╩ ⌐≡

╩ ⇔⁸∂╪ ╩ ⇔√ ⌐╟╢ ╩

℮⁹ 

 

  

  ‚ ╩ ∆╢⁹ 

‚ ⌐≡ ╩  

⇔⁸ ─ ⁸ ─ ⇔⁸  

ⱴfiⱱכꜟ ⌂≥─ ╩ ℮⁹ 

 

 

‛ ♩ꜝⱨ ⁸ ⁸  

─ ⌐≈™≡⁸ ≤⌂╢  

∆╢ ⌐≥↔fiכ♂╩ ⁹ 

─ ╣│ - ⌐ ∆⁹ 

 

 

 

 

-  ─ ╣ 
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ⱳfiⱪה ⁸ ─ ⌐ ∆╢  

 

─ ╣╩ - ⌐ ∆⁹ 

 

FL

ủ ⱳfiⱪה ⁸ ⁸

ủ

START

END

ủ ─ PL

ủ ⱳfiⱪה ⌂

ủ ⁸ ↕

OK

NG

 

-  ─ ╣ 

 

 

ⱳfiⱪה   

‛PL ⅜ ≤⌂╢ ╖╠™☿fi♃⁸כ ┘⁸ ─ ╩ ↑╛∆™ ╘

≡ ⌐ ∆╢ ╖╠™☿fi♃כ⌐≈™≡ ┼─ ╩ ⁹ 

‛ ≤ ─∕╣∙╣⌐≈™≡ ∆╢⁹ 

 

  

 

‛  ◓fi♬כꜞ◒☻

Ҝ √⌐ ⅜ ↕╣≡™╢ L=161km⁸

L=108km ─℮∟⁸ ≢ ↕╣√ ╩  

‛ ─℮∟⁸PL ⅜ 15 ─ ⌐⅔™≡  

♪ꜟכ◦ ⁸  

‛PL 15 ─ ⌐⅔™≡ ™ ⌐ ↕╣≡™╢ ╩ ⁹ 
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 ─ ─ ╘  
 

ה    

 

 

‛ ─ ●▬♪ꜝ▬fi 25 9   

 

─ ⅎ  

‛ │ ⌐ ⇔⁸∕─ ⅜ ⌡ ≢№╢↓≤⅛╠ ⁸

╩ ↑╢↓≤⅜⌂™⅜⁸ ⌂≥ ╩ ↑╢↓≤⅜ ↕

╣╢ ╩ ⇔ ⌐ ∆╢ ╩ ℮⁹ 

 

╘╢  

‛ ╩ ↑≡╙⁸ ─ ה ⁸ ─ →⁸∑╪

⅜ ↕╣≡™╢↓≤⁹ 

 

 

‛ ♩ꜝⱨ ⌐╟╢ ◦Ⱶꜙ꜠כ◦ꜛfi≢ ╠╣√ ╩ ™⁸

⁸ ─ ─ ⌂≥╩ ⇔≡⁸ ╛ ╩ ™

╩ ⇔⁸ ⅜ ↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

 

≤ ♩ꜝⱨ ⌐╟╢ ◒ꜝ☻─ ⌐ ⇔

≡⁸ ⁸ ⁸ ─ ≤ ⌂ ╩ - ⌐ ∆≤≤╙⌐⁸

╛ ─ ─ ™⌐╟╢ ─ ─ ⅎ ╩ - ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-  ⱨ꜡כ 


