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fi  

 
╣⁸ ⌐╟╢ ─  

ה ⁸ ⁸  

 
╣⁸ ⌐╟╢ ─  

ה ⁸  

●☻ 
╣⁸ ⌐╟╢  

 

LP ●☻ ╣⌐╟╢  

 
╣⁸ ⌐╟╢  

ה ⁸  

( )  
╣⁸ ⌐╟╢  

⁸  

( )  ⌐╟╢ ה ꜝfi◒ 

 
 

(
 

╣⌐╟╢ ה  

╣⁸ ⌐╟╢ ( 13m )  

╣⁸ ⌐╟╢ ⌐ ℮
ה ה Ⱡ♇

♩꞉כ◒  

 
╣⌐╟╢  

 

ה  ╣⁸ ⌐╟╢  

 ╣⁸ ⌐╟╢  
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─ 
 

 

 

≢─ ⅜ ≤⌂╢
┘  

─ ≤
╩  

(
ה

NPO⁸Ⱳ
ꜝfi♥▫▪)  

6 ─ ─
╩  

 
─℮∟  

 
╣⌐╟╢ ─ ─ ⌐╟╢

 

 
⅔╟┘ ⌐ ≠ↄ⁸ ⁸

⁸ Ⱶꜟ◒⁸ ─  

 
─ ⁸ ⇔√ ⅛╠─
⁸ ה  

ה
 

ה ─ ⁸ ∆╢ ─№╢
ה  

 ⌐ ≠ↄ  

 
⅔╟┘ ⌐ ≠ↄ⁸ ה ♩

▬꜠⁸ ♩▬꜠⁸⅔╗≈⁸ ─  

 
⌐ ≠ↄ ⁸ ⅝ ─
 

∕─ ─
 

◄꜠ⱬכ♃כ
─  

╣⌐╟╢ ╛ ה ⌐╟╢
◄꜠ⱬכ♃כ─  

 ╣⁸ ⌐╟╢ ─  

 ╣⁸ ⌐╟╢  

 ╣⌐╟╢ ─ ⅔╟┘  

√╘  ╣⁸ ⌐╟╢√╘ ─  

 
─ ⅔╟┘  

⌐ ⌐ ∆╢ ⌐ ∆╢
─  

 

 
⁸ꜝ▬ⱨꜝ▬fiה▬fiⱨꜝ ⁸∕─

⅔╟┘ ⌐ ∆╢ ─  

 
─ ─ ⁸ ─ ≤⇔≡

┘ ─ ┘ ─ ⌐ ℮
 

☻ⱦכ◘ה  ⅔╟┘ ⌐╟╢  

⌐╟╢  

ה ⌐╟╢ ה ─  
ה ⌐╟╢ ─  
ה ⌐╟╢ ה ─  
ה Ⱪ꜠כ◌כ─ ⌐╟╢ ה ─

 

 

  

⌐ ╢ ─ │ ╩ ≤⇔√⁹ 
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250m ⱷ♇◦ꜙ╩ ≤⇔⁸ ─ DID ⌐⅔™≡│ 50m ⱷ♇◦ꜙ╩ ⇔

√⁹ 

 

 fiכ◦ 

─ ╩ ⇔⁸ ─ ╩ ╗ ה ╩ ⇔≡ ╩

∫√⁹⌂⅔⁸ │ ┘ ─ ⌐╠↕fi⁸כ◦ 2 ─ ⅜ ≤ ⌂╢≤ ⅎ╠

╣╢ ┘ GW≤⇔⁸ │ ⁸ ⁸ ─ ╩fiכ◦3 ≤⇔√⁹ 

╩☻כ◔ ⌐ ∆⁹ 

 

1.2- fiכ◦ 3  

ה  ↕╣╢ ─  

ᵑ  5  

 5m/s ⁸ 10m/s  

ה ─ ⅜ ↄ⁸ ─ ⅜ ™ 

ה ⌐╟╢ ─ ╖⌐╟╡ ⅜ ⅎ╢

⅜№╢ 

ᵒ  12  

 4m/s ⁸ 8m/s  
ה ⅜ ↄ⁸ ≢ ∆╢ ⅜ ™ 

ᵓ  18  

 5m/s ⁸ 10m/s  

ה ⅜ ╙ ↄ⁸ ─ ⅜ ™ 

ה ⌐╟╢ ─ ╖⌐╟╡ ⅜ ⅎ╢

⅜№╢ 

ᵔ  18  

 5m/s ⁸ 10m/s  

ה 6 ⅜  fiכ◦√⇔

ה ⅜ ↄ⁸ ╟╡╙ ─ ⅜ ™ 

ה ⌐╟╢ ─ ╖⌐╟╡ ⅜ ⅎ╢

⅜№╢ 

ᵕGW 12  

 4m/s ⁸ 8m/s  
ה ⅜ ↄ⁸ ╟╡╙ ─ ⅜ ™ 
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ה  ה ╣ ─  

─  

 ─  

─ ≤∆╢ ─√╘─ │⁸ ─ ≢ ⇔√⁹ 

 

ᵑ ≤∕─ ≢ ⇔√ ╩ ∆╢⁹ 

│⁸ ⌐ ⁸ ─ ─ ≢№╢⅜⁸ ─

⌐╟╢ ╙ ∂≡™╢ 2.1-1⁸ 2.1-1 ⁹ 

ᵒ ─ ⌐ ╠╣√ ⁸ ⌐╟╢ ה ─ ╩ ╕ⅎ╢⁹ 

─ ⌐╟╢ 2.1-2 ⌐≈™≡│⁸∕╣ ⌐⁸ ≢ ─╟℮⌂ ⅜

⌂↕╣≡™╢─≢⁸∕╣╩ ╕ⅎ√ ≤⇔√⁹ ₁─ ⸗♦ꜟ─ │⁸ ⌐

═╢⁹ 

ה ⁸₈ ₉ ⌐╟╢₈ ─ ─ ₉ 

ה ⌐╟╢₈ ─ ─ ₉ 

ה ⁸₈ ₉₈ ╢╟⌐₉☻כⱬ♃כ♦  

ᵓ ⅜ ∆╢ ⅜№╢ ╩⁸ ─ ≢ ⌐ ≢⅝╢╟℮⌐ ∆╢⁹ 

 

⸗♦ꜟ│⁸ ─ ⸗♦ꜟ╩ ∆╢↓≤≤⇔⁸J-SHIS  Ɫ◙

fiꜛ◦כ♥☻♪כ ⁸J-SHIS ⅛╠ ↕╣≡™╢ ╩♃כ♦ꜟ♦⸗ ⇔√⁹

∆╢⸗♦ꜟ⅜ ─ ⌐│⁸ ╛ ╩ ⇔⁸ ⌐ ─ ⅝

™╙─╩ ⇔√⁹╕√⁸ ⸗♦ꜟ⅜⌂™ │⁸ ╩ ⌐₈ ╩ ⇔√

─ ₈꜠◦Ⱨ₉₉ ⁸₈꜠◦Ⱨ₉ ⌐ ∫≡ ⇔√⁹ 
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2.1- 1 ≤∕─ ≢ ⇔√ ⌂  

₈ ─ ─ ₉  
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2.1- 1  ⌐ ╩ ╓⇔√ ⌂  

₈ ─ ─ ₉  

  M ⌂  

1729 8 1  

14  
ה  

6.6

7.0 

⁸ ≢ 5 ⁸ ה
791 ⁸ ≢ 28 ⁹
≢ ⅜ ⅝™⁹ 

1799 6 29  

11  

≤╙
┌╣╢  

6.0 
≢ 26 ⁸ ה ה

≢ 964 ⁸ │ ≢ 21 ⁹ 

1833 12 7  

4  

ה ה ה
 

7 1/2 47 ⁹ 

1891 10 28  

24  
 8.0 25 ⁹ 

1892 12 9  

25  
 6.4 

ה∟ ≢ №╡⁹
≢⁸ 1 ⁸ 5 ⁸

2 ⁹ 11 ⌐╙ ─ №╡⁹  

1933 9 21  

8  
 6.0 3 ⁸ 55 ⁸ 2 ⁹ 

1944 12 7  

19  
 7.9 3 ⁹ 

1948 6 28  

23  
 7.1 41 ⁸ 453 ⁸ 802 ⁹ 

1952 3 7  

27  
 6.5 7 ⁸ 8 ⁹ 

1961 8 19  

36  
 7.0 4 ⁸ 7 ⁹ 

2007 3 25  

19  

19 2007

 
6.9 1 ⁸ 338 ⁸ 684 ⁹ 

2019 6 18  

 
 6.7 

1 2 9 30 ⁸
═ ⁹ 

2022 6 19  

4  
 5.4 

7 4 7 1 ⁸
═ ⁹ 

2023 5 5  

5  
 6.5 

1 ⁸ 47 ⁸ 30 ⁸
169 5 6 7 ⁸
═ ⁹ 

2024 1 1  

6  

 

6

 

7.6 

483 ℮∟ 255 ⁸
2 ⁸ 1,254 ⁸ 6,077 ⁸

18,328 6 12 24 14

00 ⁸ ═ ⁹ 
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2.1- 2 ─ ⌐⅔↑╢  ☻כ◔4
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 ─  

↔≤─ ─ │ ─≤⅔╡⁹ 

ᵑ ה M7.2 (Mw6.7 ⁸ 1 2 8  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ ─ ─ │⁸ ≤

╩ ╗ ⌐ ↕╣≡™╢⁹ 

 

ᵒ M7.6 (Mw 7.0 ⁸ 2  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ ─ ─ │⁸ ─

╩ ⇔⁸ ה ╩ ╪∞ ⌐ ↕╣≡™╢⁹ 

 

ᵓ M7.2 (Mw 6.8 ⁸ ╒╓ 0 2 ╙⇔ↄ│∕╣  

ʾ ⅜ ⇔≡™╢₈ ₉─ ≈⁹ 

 

ᵔ M7.9 (Mw 7.2 ⁸ ╒╓ 0  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ 

 

ᵕ M7.6 (Mw 7.0 ⁸ ╒╓ 0 0.07  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ ─ ─ │⁸1930 5

⌐ ⇔√ ≤ ﬞ ╩ ╪∞ ⌐ ⁹1952 ─ M6.5 │

╩ ↕∑√ ≤ ⌂ - ─ ⌐╟╢ ≢№╢≤ ↕╣≡™╢⁹ 

 

ᵖ ☿◓ⱷfi♩ M6.9 (Mw 6.5 ⁸ 0.2  

ה ⅜ ⇔≡™╢₈ ─₉☻כⱬ♃כ♦ ≈⁹ 

 

ᵗ M7.5 (Mw 6.9 ⁸  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ 

 

ᵘ M8.1 (Mw7.1 ⁸  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹ ─ ─ │⁸1993

5 ─ ≤ 1985 60 ─ ─ ╩ ╪∞ ╩╙≤⌐ ↕╣≡

™╢⁹ 

 

ᵙ M7.6 (Mw 7.0 ⁸  

ה ⅜ ⇔≡™╢₈ ₉─ ≈⁹  

 

1 30 ⁹₈ ☿◓ⱷfi♩₉│⁸ ⱳ▪♁fi─☻כⱬ♃כ♦ ⌐╟

╢⁹∕╣ ⌐≈™≡│ ⌐╟╢ 30 ─ ╩ ⇔√⁹╕√⁸₈

₉₈ ₉₈ ₉─ │ ≢№╢⁹ 
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≢ ⇔√ ─ ─ ╩ 2.1-3 ⌐╕≤╘√⁹⌂⅔⁸

⌐≈™≡─ ┘ ─ Ɽꜝⱷכ♃ ⌐≈™≡│⁸ ─₈ ─

┘ ⸗♦ꜟ─ ⌐≈™≡₉⌐ ⇔√⁹ 

 

  

 
 

( w  
 

 
( w  

 7.2 (6.7  6.9 (6.5 

 7.6 (7.0  7.5 (6.9 

 7.2 (6.8  8.1 (7.1 

 7.9 (7.2  7.6 (7.0 

 7.6 (7.0   

2.1- 3 ─  
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2.1-4 ⌐⁸ ≤⇔≡⁸ ⇔√ ⸗♦ꜟ≤ ─ ⸗♦ꜟ─ ⌐≈™≡

╩ ⇔√⁹ 

 

 

2.1- 4 ≤ ─ ⸗♦ꜟ  

: , :  
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 ─  ☻כ◔

⌐⅔™≡ ⇔√ ⸗♦ꜟ⌐ ⇔≡⁸ ─ ╩ ╕ⅎ⁸ ꜞⱭ☻▪ה

♥▫ ╩ ⇔√ ╩☻כ◔ ⇔√⁹⌂⅔⁸ ─ ⅜☻כ◔ ≤⌂╢ ⌐≈

™≡⁸₈ ₉─ ╩ ∆╢ │⁸∕─ ☻כ◔ ╩

⇔√⁹ 2.1-2⌐⁸ ─ ≤⇔√ ≤ ╩☻כ◔ ⇔√⁹ 

 

2.1- 2 ≤  ☻כ◔

β ♃כ♦ │ Ɫ◙כ♥☻♪כ◦ꜛfi J-SHIS ⅛╠♄►fi꜡כ♪⇔√ ╩♃כ♦ ⇔√⁹  

☻כ◔   ⸗♦ꜟ  

ה   J-SHIS  
▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case1  

 

⌐  J-SHIS  
─ 1▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case2  

⌐  J-SHIS  
─ 1▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case3  

  

J-SHIS  

▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case1  

 

⌐  
─ 2▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case3  

⌐  
─ 1▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case4  

 

 

⌐  

J-SHIS  

─ 1▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case1  

⌐  
─ 1▪☻Ɑꜞ♥▫ ⌐  

₈ ₉─ Case4  

☿◓ⱷfi♩  ⸗♦ꜟ ▪☻Ɑꜞ♥▫ ⌐  

 

⌐  

⸗♦ꜟ 

─▪☻Ɑꜞ♥▫ ⌐  

─▪☻Ɑꜞ♥▫ ⌐  

⌐  
─▪☻Ɑꜞ♥▫ ⌐  

─▪☻Ɑꜞ♥▫ ⌐  

 

⌐  

⸗♦ꜟ 

─▪☻Ɑꜞ♥▫ ⌐  

─▪☻Ɑꜞ♥▫ ⌐  

⌐ 

 

─▪☻Ɑꜞ♥▫ ⌐  

─▪☻Ɑꜞ♥▫ ⌐  

⌐ 

 

─ 1▪☻Ɑꜞ♥▫ ⌐  

─ 1▪☻Ɑꜞ♥▫ ⌐  

⌐  
─ 2▪☻Ɑꜞ♥▫ ⌐  

─ 2▪☻Ɑꜞ♥▫ ⌐  

 

⌐  

⸗♦ꜟ 

─▪☻Ɑꜞ♥▫ ⌐  

─▪☻Ɑꜞ♥▫ ⌐  

⌐  
ﬞ ─▪☻Ɑꜞ♥▫ ⌐  

ﬞ ─▪☻Ɑꜞ♥▫ ⌐  
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 ─  

⌐⅔™≡│⁸ fiכꜞ◓ ⌐╟╡ ⌐⅔↑╢ ⁸ ─

╩ ⇔√⁹ 2.1-5⌐ ─ ╩ ⇔√⁹ 

⌐⅔↑╢ ⌐≈™≡│⁸ ⌐ ∆ AVS30 ≤ ─ ┘ ≤

─ ╩ ™⁸ ─ ⌐ ⇔⁸ ⌐⅔↑╢ ⁸ ⁸SI

╩ ⇔√⁹↓↓≢⁸SI ─ ⌐│ ╩ ⇔√⁹ 

AVS30 ה ≤ ─ ה 2006  

≥ ה ─  

ü ה 2005  

 

⌐≈™≡│⁸ ה 1996 ⌐╟╢ ≤─ ⅛╠ ⇔√⁹ 

⌂⅔⁸ ─√╘─ ⸗♦ꜟ─ ⌐≈™≡│⁸ ─₈ ─√╘

⸗♦ꜟ ₉⌐ ⇔√⁹ 

 

 

2.1- 5 ⌐⅔↑╢ ─  β₈꜠◦Ⱨ₉⌐  
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 ─  

⌐ ∆╢ ≤⇔≡⁸ 2.1-6 2.1-30 ⌐ ─ ╩

⇔√⁹ ─ ─ │ ─≤⅔╡⁹ 

 

  

ₒ ה ₓ ⌐ ™ ≢ 6 ≤ ╣⅜ ⅝ↄ⌂╡⁸

⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⅛╠ ─ ≢ 6 ≤ ╣⅜ ⅝

ↄ⌂╡⁸ ⁸ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⅛╠ ─ ≢ ≤ ╣⅜ ⅝

ↄ⌂╡⁸ ⁸⅛╒ↄ ⁸ ⁸ ─ ⌐⅔™≡│⁸ 7 ─ ╣⅜

↕╣╢⁹ 

 

ₒ ₓ ─ ⁸⅛╒ↄ ⁸ ⁸ ⁸ ≢ ╣⅜

⅝ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⁸ ⁸ ⁸ ⌂≥≢ 6 ≤ ╣⅜ ⅝

ↄ⌂╡⁸ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⁸ ≢ ╣⅜ ⅝ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™

≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ⁸ ⁸ ≢ 6

≤ ╣⅜ ⅝ↄ⌂╡⁸ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ⁸ ≢ 6 ≤

╣⅜ ⅝ↄ⌂╡⁸ ─ ™ ≢ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ☿◓ⱷfi♩ₓ ⌐ ™ ⁸ ⁸ ⁸ ≢ 6 ≤ ╣

⅜ ⅝ↄ⌂╡⁸ ⁸ ⁸ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ≢ ╣⅜ ⅝ↄ⌂╡⁸↓╣╠─

─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ⌂≥≢ ╣⅜ ⅝ↄ⌂╡⁸ ⁸

─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 
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ₒ ⌐ ₓ ─ ⁸ ⁸ ⁸ ≢ ╣⅜ ⅝

ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ─ ⁸ ⁸ ⁸ ≢ ╣

⅜ ⅝ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ─ ⁸ ⁸ ⁸ ≢ ╣

⅜ ⅝ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ─ ⁸ ⁸ ⁸ ≢ ╣⅜ ⅝

ↄ⌂╡⁸↓╣╠─ ─ ⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ⁸ ⁸ ⁸

⁸ ⌂≥≢ ≤ ╣⅜ ⅝ↄ⌂╡⁸ ≤⌂╢ ⁸ ⁸ ─

⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 

 

ₒ ⌐ ₓ ⌐ ™ ⁸ ⁸ ⁸ ⁸

⁸ ≢ ≤ ╣⅜ ⅝ↄ⌂╡⁸ ≤⌂╢ ⁸ ⁸ ─

⌐⅔™≡│⁸ 7─ ╣⅜ ↕╣╢⁹ 
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 ─  

2.1- 3  ─ 1/4  

 

ה

 

 

 

 
 

☿◓ⱷ
fi♩ 

⌐ 
 

⌐ 
 

⌐ 
 

⌐ 
 

⌐ 
 

⌐ 
 

 7 6  6  7 7 7 6  6  4 

 5  7 7 5  5  5  5  5  7 

 6  5  5  5  6  6  6  7 4 

 5  5  5  5  5  5  5  5  6  

 4 5  5  4 5  5  4 4 6  

 5  5  5  5  5  5  7 7 4 

 5  6  6  6  5  5  5  5  5  

⅛╒ↄ  6  6  7 7 6  6  5  5  4 

 6  5  5  6  6  7 6  6  4 

 6  5  5  5  6  6  6  6  4 

₁  6  5  5  6  6  6  5  5  3 

 6  5  5  5  6  6  6  6  4 

 6  6  7 7 6  6  5  5  4 

 6  6  6  7 6  6  5  5  4 

 5  6  6  5  5  5  5  5  5  

 6  6  7 7 6  5  5  5  5  

 5  7 6  6  5  5  4 4 5  

 5  6  5  5  5  4 4 4 7 

 4 5  5  5  5  4 4 4 7 

 

2.1- 4  ─ 2/4  

 

 

⌐  ⌐  ⌐  ⌐  

 5  5  5  5  

 6  6  6  6  

 5  5  5  5  

 7 7 7 7 

 5  5  5  5  

 5  5  4 4 

 6  6  6  6  

⅛╒ↄ  5  5  5  5  

 5  5  5  5  

 5  5  5  4 

₁  4 4 4 4 

 4 5  5  4 

 5  5  5  5  

 5  5  5  5  

 7 7 7 7 

 5  6  5  5  

 5  5  5  6  

 6  6  6  6  

 5  6  5  5  

  



23 

 

2.1- 5  ─ 3/4  

 

 

⌐  ⌐  
⌐
 

⌐
 

⌐
 

⌐
 
⌐  ⌐  

 4 5  4 5  4 5  4 5  

 6  6  6  6  6  6  6  6  

 4 4 4 4 4 5  4 4 

 7 7 7 7 7 7 7 7 

 7 7 7 7 7 7 7 7 

 4 4 4 4 4 4 4 4 

 5  5  5  5  5  5  5  5  

⅛╒ↄ  5  5  5  5  5  5  5  5  

 4 4 4 4 4 5  4 4 

 4 4 4 4 4 5  4 4 

₁  4 4 4 4 4 4 4 4 

 4 4 4 4 4 4 4 4 

 4 5  5  5  4 5  4 5  

 4 4 4 4 4 4 4 4 

 6  6  6  6  6  6  6  6  

 5  5  5  5  5  5  5  5  

 5  5  5  5  5  5  5  5  

 7 7 7 7 7 7 7 7 

 7 7 7 7 7 7 7 7 

 

2.1- 6  ─ 4/4  

 

 

⌐  ⌐  ⌐  ⌐  

 5  5  5  5  

 7 7 7 7 

 5  5  5  5  

 6  6  6  6  

 6  6  6  6  

 4 4 4 4 

 6  6  6  6  

⅛╒ↄ  5  5  5  5  

 5  5  5  5  

 5  4 5  5  

₁  4 4 4 5  

 5  4 4 5  

 5  5  5  5  

 5  5  5  5  

 6  6  6  6  

 6  6  6  6  

 6  6  6  6  

 7 7 7 7 

 7 7 7 7 
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2.1- ה  6  

 

  

⌐  ⌐  

2.1- 7   
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2.1- 8   

 

  

⌐  ⌐  

2.1- 9   
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⌐  ⌐  

2.1- 10   

 

 

2.1- 11  ☿◓ⱷfi♩ 
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⌐  ⌐  

  

⌐  ⌐  

2.1- 12   
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⌐  ⌐  

  

⌐  ⌐  

2.1-  13  1/2  
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⌐  ⌐  

  

⌐  ⌐  

2.1- 14  2/2  
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⌐  ⌐  

  

⌐  ⌐  

2. 1- 15   
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─  

 ─  

─ │⁸ ≢ ⇔√ ⸗♦ꜟ ┘ ╩ ™≡ ∫√⁹

⌐ ─ ╩ ═╢⁹⌂⅔⁸ ─√╘─ ─ ╛ ─ ≤─

⌐≈™≡│⁸ ─₈ ─√╘─ ⸗♦ꜟ ≤ ₉⌐

⇔√⁹ 

 

(1)   

─ │⁸ 2017 ─ ⌐ ∂≡⁸FL ┘↓╣╩ ⌐

╖ ↑⇔≡ ⇔√ PL ╩ ™≡ ⇔⁸ ⌐╟╢ ╩ ⇔√⁹╕√⁸ ⌐╟╢

─ ⌐ ™╢√╘⁸ ─ ╩ 2012 ─ ⌐ ∫≡ ⇔√ ⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ≡⌐ ∆╢ ≤⇔√⁹ 

ה ≢⁸ ⅛╠ ↕ 20m╕≢─ ⁸ №╢™│ ⁹ 

ה FC⅜ 35% ─ ⁹ 

 

(2)  FL  

2017 ⌐ ™⁸ ─ ≢ ⇔√⁹ 

FL │⁸ ≢ ⅎ╠╣╢⁹ 

Ὂ Ὑὒϳ  - 2.2-1  

  ↓↓≢⁸R     ─ ⌐ ∆╢  

      L ╡ ⇔∑╪  ⌐ ╦╢ ─ ⅝↕  

FL ⅜ 1.0╩ ╢ ⌐≈™≡│⁸ ∆╢╙─≤ ⌂⇔√⁹ 

 

R≤│⁸ ⅜≥╣∞↑ ⇔⌐ↄ™⅛╩ ∆ ≢№╡⁸N ╛ ─♃

▬ⱪ ╩ ⇔≡⁸ ─ ⌐╟╡ ⅎ╠╣╢⁹ 

Ὑ ὧὙ - 2.2-2  

Ὑ
πȢπψψςπȢψυὔ ςȢρ ρȢχϳ                                  ὔ ρτ

πȢπψψςὔ ρȢχϳ ρȢφẗρπ ὔ ρτȢ         ρτ ὔ
  

ὔ
ὧ ὔ ςȢτχ ςȢτχ                    Ὀ ςÍÍ

ρ πȢσφÌÏÇὈ ςϳ ὔϳ          Ὀ ςÍÍ
 

ὔ ρχπẗὔ „ ᴂ χπϳ  

ὧ
ρ                                           πϷ Ὂὅ ρπϷ
Ὂὅ ςπσπϳ                ρπϷὊὅ τπϷ
Ὂὅ ρφρςϳ                               τπϷὊὅ

  

√∞⇔⁸↓↓⌐⁸ 

 R  

 cw ⌐╟╢  

 RL ⇔  
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 N ⅛╠ ╠╣╢ N  

 N1 100kN/m 2 ⌐ ⇔√ N  

 Na ─ ╩ ⇔√ N  

 „ ᴂ ╩ ∫√≤⅝─ ⅛╠─ ↕⌐⅔↑╢ kN/m 2  

 cFC ⌐╟╢ N ─  

 FC (% 75ȋm ─ ─  

 D50 50%  (mm  

 

cw⌐≈™≡│⁸ ─ ≢ ⅎ╠╣╢⁹ 

♃▬ⱪз─ ─  

 ὧ ρȢπ 

♃▬ⱪи─ ─  

 ὧ

ρȢπ                                       Ὑ πȢρ

σȢσὙ πȢφχ         πȢρ Ὑ πȢτ

ςȢπ                                       πȢτ Ὑ

 

β1 ♃▬ⱪз ⅝⌂ ⅜ ╡ ⇔≡ ∆╢ ⱪ꜠כ♩ ─ ⌂

╩ ⇔√╙─≢№╢⁹ 

β2 ♃▬ⱪи │ ™⅜ ╘≡ ╩ ∆╢ ─╟℮⌂

╩ ⇔√╙─≢№╢⁹ 

─ ≢│⁸ ≡─ ⌐≈™≡♃▬ⱪз─ ╩ ⇔√⁹ 

 

╡ ⇔∑╪ L ≤│⁸ ─№╢ 1 ⌐⅛⅛╢ ─ ⅝↕╩ ∆ ≢№╡⁸

⅛╠ ─ ╩ ™≡ ╘√⁹ 

ὒ ὶẗ‌Ὣẗ„ „ᴂϳϳ  - 2.2-3  

ὶ ρȢπ πȢπρυὼ 

 

↓↓⌐⁸  

L ╡ ⇔∑╪  

r d ╡ ⇔∑╪ ─ ↕ ─  

Ȁ gal ⁹ ≢ ╘√ ─ I ⅛╠ ה

1996 ⌐╟╡ ╘√⁹ 

Ȁ=10.0-0.23+0.51* I  

Ὣ 980gal  

„ kN/m 2  

„ᴂ kN/m 2  

x ⅛╠─ ↕ m  
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10- 0.5x  

(3)  PL  

⇔√ FL ╩ ↕ ⌐ ╖╩≈↑≡ ⇔ ╦∑ 2.2-1 ⁸ ≢─

╩ ∆ PL ╩ ⇔⁸↓─ PL ⌐╟∫≡ ─ ╩ ∫√⁹ │⁸

╒⅛ 1980 ⌐╟╢ 2.2-1 ┘ 2.2-1⌐ ∆╟℮⌂ ⌐╟╡ ╩ ∫√⁹ 

 

ὖ ᷿ ρ Ὂ ρππȢυὼὨὼ - 2.2-4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2- 1  PL ─ ╒⅛ 1980 ⌐  

 

2.2- 1  PL ⌐╟╢ ╒⅛(1980 ⌐  

 

 

(4)   

2012 ─ ⌐ ∫≡⁸ ⌐ ℮ ─ ╩ ╘√⁹ 

⌐ ℮ ─ S│⁸ (2001 ⌐ ↕╣≡™╢ N ≤

⇔∑╪ └∏╖─ 2.2-2 ╩ ™≡⁸ N ≤ ─ⱪ꜡♇♩ ⌐ ∆╢

⇔∑╪ └∏╖╩ ∆╢Ȃcy ─ ⌐╟╡ ╘√⁹ 
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↓─≤⅝⁸ ⇔∑╪ └∏╖ 8%─ ╟╡ ⌐ⱪ꜡♇♩↕╣╢ ⌐│ Ȃcy 8%≤⇔⁸

0.5 ╟╡ ⌐ⱪ꜡♇♩↕╣╢ ⌐│⁸Ȃcy 0.5 ≤⇔√⁹ 

⇔∑╪ └∏╖Ȃcy╩ └∏╖Ȅv≤⇔≡ ╖ ⅎ√⁹∕─ ≢⁸ S╩ ─╟℮⌐

⇔≡ ⇔√⁹ 

( )ä
=

³=
n

i

viiHS
1

e  - 2.2-5  

↓↓⌐⁸  

S  

Hi FL<1.0≤⌂╢ i ─  

ɚvi FL <1.0≤⌂╢ i ─ └∏╖ 

n FL <1.0≤⌂╢  

 

2.2- 2 N ≤ ⇔∑╪ └∏╖─  

(2001 ,p66, 4.5.7 N ≤ ⇔∑╪ └∏╖─ ⌐  

 

(5)  ─  

─√╘─ ⸗♦ꜟ─ ─ ⌐≈™≡│⁸ ─₈

─√╘─ ⸗♦ꜟ ₉⌐ ⇔≡™╢⅜⁸Ⱳכꜞfi◓♦כ♃─ ⇔⌂™ⱷ♇◦ꜙ⌐

≈™≡│⁸ ≢ ╙ ─ ™ⱷ♇◦ꜙ─ Ⱳכꜞfi◓╩ ™≡ ⸗♦ꜟ╩

⇔√⁹ 

⇔⅛⇔⌂⅜╠⁸Ⱳכꜞfi◓♦כ♃─ ⅜ ⌐ ™ ⁸ ⇔√Ⱳכꜞfi◓♦כ♃─ ™

⌐╟∫≡⁸ ⅜ ─ ∆╢ⱷ♇◦ꜙ≢№∫≡╙ ⅜ ⅝ↄ ⌂∫≡⇔╕

℮ ⅜№╢⁹ 

↓─╟℮⌂ ─Ⱳכꜞfi◓♦כ♃┼─ ╩ ↑╢√╘⌐⁸Ⱳכꜞfi◓♦כ♃─ ™ⱷ♇◦
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ꜙ⌐≈™≡│⁸ ≢ ⅜ ™ ─Ⱳכꜞfi◓⌐╟╢⸗♦ꜟ─ ╩≤╢↓≤≤⇔√⁹ 

─⸗♦ꜟ─ ─▬ⱷכ☺╩ 2.2-3 ⌐ ⇔√⁹↓─ ≢│⁸ ≢ ∫√ⱷ♇◦ꜙ─

╩ ∆╢√╘⌐⁸ ≢Ⱳכꜞfi◓╩ ∆╢ᵑ ᵕ─ⱷ♇◦ꜙ─ Ⱳכꜞ

fi◓╩ ™≡⁸5 ─⸗♦ꜟ╩ ⇔≡™╢⁹ 

⌐│⁸ ─⸗♦ꜟ≢ PL ╩ ⇔⁸ ─ ⌐╟╡ ─ ─ ≢ ╖≠↑ ⇔

≡⁸PL ╩ ╘╢⁹ 

ὖ
В

В ϳ
 - 2.2-6  

PLi i ─⸗♦ꜟ≢ ⇔√ PL  

Di i ─ⱷ♇◦ꜙ╕≢─  

N ⌐ ™√⸗♦ꜟ─  

 

⌂⅔⁸Ⱳכꜞfi◓╩ ∆╢ⱷ♇◦ꜙ⌐⅔™≡ ⅜₈ ╘≡ ™ PL=0 ₉≤⌂╢

ⱷ♇◦ꜙ⌐≈™≡│⁸ ∆╢ 5⸗♦ꜟ─ PL ╩ ⇔⁸5⸗♦ꜟ≤╙ PL=0≤⌂╢ ╩

™≡⁸ ╩₈ ™ 0<PL֔5 ₉⌐ ⇔√⁹ 

 

2.2- 3 ─⸗♦ꜟ⌐╟╢ ─ ─▬ⱷכ☺ 

 

  

ᵑ 

ᵒ 

ᵕ 

ᵓ 

ᵔ 
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 ─  

⌐≈™≡⁸ ┘ ─ ╩ ┘ ─ ╩

╦∑ 2.2-4 2.2-28⌐ ⇔√⁹ ─ ─ │ ─≤⅔╡⁹ 

 

  

ה ⁸ ⌐ ┘ ⌐ ≢│⁸ ≤∕─

⌐⅔™≡ ⅜ ™⁹ 

⌐ ┘ ⌐ ≢│⁸ ⅛╠ ⌐⅛↑≡─

⌐⅔™≡ ⅜ ™⁹ 

≢│⁸ ⅛╠ ⌐⅛↑≡─ ⌐⅔™≡ ⅜ ™⁹ 

⌐ ┘ ⌐ ≢│⁸ ⁸

⌐⅔™≡ ⅜ ↄ⁸ ⌂≥─ ⌐⅔™≡╙ ⅜ ™⁹ 

⌐ ┘ ⌐ ≢│⁸ ⅛╠

⌐⅛↑≡─ ⌐⅔™≡ ⅜ ↄ⁸ ⌂≥─ ⌐⅔™≡╙

⅜ ™⁹ 

∕╣ ─ ≢│⁸ ⌂≥─ ⌐⅔™≡ ⅜ ™⁹ 
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2.2- 4  

 

  

  

2.2- 5  
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2.2- 6  

 

  

  

2.2- 7   
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2.2- 8  

 

  

  

2.2- 9  
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2.2- 10  

 

  

  

2.2- 11  
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2.2- 12  

 

  

  

2.2- 13  
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2.2- 14  

 

  

  

2.2- 15  

 



43 

 

  

  

2.2- 16  

 

  

  

2.2- 17  
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2.2- 18  

 

  

  

2.2- 19  
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2.2- 20  

 

  

  

2.2- 21  
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2.2- 22  

 

  

  

2.2- 23  
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2.2- 24  

 

  

  

2.2- 25  
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2.2- 26  

 

  

  

2.2- 27  
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2.2- 28  
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╣ ─  

 ≤∆╢  

╣ ─ ⌐≈™≡│⁸ ─ ⁸ ∆═╡⁸ ╩

≤⇔≡ ⇔√⁹ 

─ ⁸ ∆═╡⁸ ≤⇔≡ ↕╣≡™╢ ╩ 2.3-1

2.3-3⌐ⱳꜞ◗fi≢ ⇔√⁹ 

 

 

2.3- 1 ─ ─ 3,771  
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2.3- 2 ∆═╡ ─ 1,948  

 

2.3- 3 ─ 2,129  
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 ╣ ─ ─  

  

∆═╡ ─ ─ ⌐≈™≡│⁸ ◦☻♥ⱶ SGDAS ─

ה 2021 ╩ ™≡ ⇔√⁹SGDAS ─ ─ ╣╩ 2.3-4⌐ ⇔√⁹ 

 

 

2.3- 4 ∆═╡ ─ ─ ╣ ה 2021 ⌐  

 

ᵑ ─  

⌐≈™≡│⁸ ⌐≈™≡ ↕╣√ 250mⱷ♇◦ꜙ ⌐≈™≡│ 50m

ⱷ♇◦ꜙ ─ ╩ ⇔√⁹ ⌐≈™≡│⁸ ה 1996 ⌐╟╢ ≤

≤─ ╩ ™≡ ⇔√⁹ 

 

ᵒ- 1 ─  

⌐≈™≡│⁸ 2013 ⌐╟╢ ⌐╟╢ ⌐╟╡ ╩ ⇔√⁹ 

ᵕ ⱳꜞ◗fi ─ 250m 50m ⱷ♇◦ꜙ╩ ⇔⁸ⱷ

♇◦ꜙ ─ ╩╙∫≡ ─ ≤∆╢⁹ 
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↓╣│⁸DEM ⌐≥╙╩♃כ♦ 10mⱷ♇◦ꜙ ≢ / ╩₈ ₉⌐╟╡ ⇔⁸

↓╣╩ ⇔≡ 250m 50m ⱷ♇◦ꜙ↔≤─ ╩ 0 ─ 5 ≢ ∆╢ ≢№

╢⁹ │⁸ 2004 ⌐╟╢ ⌐⅔↑╢ ─ ╩ ⇔√╙─≢

№╢⁹ 

⌐≈™≡│⁸₈3.2.2 ─ ₉≢ ═╢⁹ 

 

ᵒ- 2 ∆═╡─  

∆═╡⌐≈™≡│⁸ ╢╟⌐☻כⱬ♃כ♦╡═∆ ∆═╡ ╩╙≤⌐⁸250m

50m ⱷ♇◦ꜙ↔≤─ ╩ ⇔√⁹ 

⌐≈™≡│₈3.2.3 ∆═╡─ ₉≢ ═╢⁹ 

 

ᵓ ⌂ ⌐╟╢  

ⱷ♇◦ꜙ─ ⅜ ≢№╢ │⁸ ─ ╩ 1 ™ ⌐ ⇔√⁹ 

⌐≈™≡│₈3.2.4 ⌂ ⌐╟╢ ₉≢ ═╢⁹ 

 

ᵔ ─ ┼─  

ᵒ-2≤ᵓ─ ╩ ⇔⁸ ─ ⅝™ ╩ ─ ≤⇔√⁹ 

 

ᵕ ─  

ⱳꜞ◗fi ─ 250m 50m ⱷ♇◦ꜙ╩ ⇔⁸ⱷ♇◦ꜙ ─

╩╙∫≡ ─ ≤⇔√⁹ 

─℮∟₈ ─ ₉⌐≈™≡│ ─ ᵓ╩⁸₈ ∆═╡₉⌐

≈™≡│ ∆═╡─ ᵒ-2╩⁸₈ ₉⌐≈™≡│ ─ ᵔ─ ╩╙∫≡⁸

─ ≤⇔√⁹ 

 

 ─  

─ ⌐≈™≡│⁸ ─ ╣≢ ⇔√⁹ 

(1)  ⌐╟╡⁸10m ⱷ♇◦ꜙ ≢ ╩ ⇔√⁹ 

Ὃ τȢσψϽὰέὫί ρρωὧ σȢωσὰέὫὥ ρυȢςχ  

↓↓≢⁸ 

G 2013 ⌐╟╢ G >0 ⁸G<0  

s ─ ° ⌐≈™≡│ 1997 ⌐╟╢ 2.3-5  

c m-1 ⌐≈™≡│ 1997 ⌐╟╢ 2.3-5  

a gal  

(2) ─ ⱷ♇◦ꜙ─ ─ ╩ Gi≤⇔√≤⅝⁸Gi 0≤⌂╢ⱷ♇◦ꜙ⌐≈™≡⁸Gi

─ ⅛╠ 2.3-1⌐╟╡ ╩ ╘√⁹2004 ⌐⅔↑╢ 2013

╩ 2.3-6⌐ ⇔√⁹ 
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2.3- 5 ⁸ ─ 1997  

 

2.3- 1 ⌐╟╢ ⌐⅔↑╢ ꜝfi◒ 2013  

ꜝfi◒ 0  1 2 3 4  

Gi─  0.0 0.2 0.2 0.4 0.4 0.8 0.8 1.6 1.6  

 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































