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+ │ 19─≤⅔╡⁸ 7 ≤⌂╡╕∆⅜⁸ ─ ╩ ∂╢↓

≤⌐╟╡ ≤ ≤─ ╣ ™─ ─ ┼─▪◒☿☻⌐ ╓∆ ╩ ∆╢ ≢∆⁹ 

Ι 19─≤⅔╡⁸ ┼─ ╩♩כꜟ☻☿◒▪⌂ ↑╢⁹ 

Ι ─ ⌐╟╡ ─ ╩ ╡⁸ ⌂ ╡ ─ ⌐

⅜ ⇔⌂™╟℮⌐ ╘╢⁹ 

Ι ─ ╩ ⇔⁸ ⌂ ╡Ⱨכ◒ ╩ ↑╢╟℮ ∆╢⁹ 

Ι ─ ⌐⅔™≡│⁸ ╡ ™─ ⌐╟╡⁸ ─ ╩ ╢⁹ 

Ι ⌂ ה ⌐╟╡⁸ ─ ⌐ ╘╢⁹ 

Ι ╩ ⇔ ─⅔ ╠∑╩∆╢≤ ⌐⁸ ⅜ ↄ⌂╢ ⌐│⁸ ⌐ ∂≡

╩ ⇔⁸▪◒☿☻─ ╩ ∆╢⁹ 

Ι │ ⌐ ╩ ™⁸ ─ ⌐≈™≡ ⌐ ∆╢⁹ 

 

╕√⁸ ─ ⌐╟╡⁸ ≤ ≤─ ╣ ™─ ─ ⌐ ╓∆ ⅜ ↕™ ╩⁸

≤⇔≡ ⌐ ⇔╕∆⁹ 

 

β 19⁸ 19│⁸ ⌐ ∆╢ ≤ ─√╘⁸ ─ ⌐ ⅜ ∂╢ ╣⅜

№╢√╘ ≤⇔╕∆⁹ 

╢↑⅔⌐♩כꜟ☻☿◒▪ 19 ─  
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19 ─ ⌂ ♩כꜟ ┘ ┼─ ♩כꜟ☻☿◒▪⌂   
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8.2- 1(15)  ┼─ⱥ▪ꜞfi◓ ─ ╡ ⌐≈™≡ₒ P381x  

₈ ─ ₉─ ≢⁸ ─ │ ≤ ─ Ɽ♃כfi≤ ↕╣≡™╕∆

⅜⁸ ≤ ─ ≢│ ™≢⇔╞℮⅛ ₈ ─ ₉─ ⌐⅔™≡╙ ─

⌐ ⅜ ╠╣╢╟℮≢∆⁹↔ ↕™⁹ 

 

─  

↔ ─≤⅔╡⁸ 8.2- 1(15)  ┼─ⱥ▪ꜞfi◓ ─ₐ ─ ₑ⌐ ⇔√⁸₈Ν

─ ╩ ⁸ ─ 2Ɽ♃כfi≤ ≤∆╢↓≤│ ⁹₉≢─ │⁸

⁸ ─ ≢№╡⁸ₐ ─ ₑ⌐ ⇔√₈Ν⁸ ╩ ─ ⁸ 10 /s

≤ 10 /s ─ ╩ ⇔√ ≢⁸ ─ ╡ ╩ ⇔√⁹₉─ │

10 /s ─ ╡⌐⌂╡╕∆─≢⁸ ⌐⅔™≡ ™√⇔╕∆⁹ 
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JIS╛ISO─ ─ ⌐≈™≡ₒ P385 ₓ 

╩ ∂≡ ⇔√JIS╛ISO─ ╩ ⇔≡ ↕™⁹ 

 

─  

╩ ∂≡ ⇔√ JIS ╛ ISO─ ⌐≈⅝╕⇔≡⁸ ⌐⅔™≡ ™

√⇔╕∆⁹ 
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─ ⌐≈™≡ₒ P437x  

─ ╩ ⇔≡ ↕™⁹ ⌐ ─ ⅜ №╡⁸

─ ⌐↓╣╠─ ⅜ ⇔≡™√⅛≥℮⅛⌐ ╢ ⅜ √╡╕∑╪≢

⇔√⁹ ─ ─ ⌐╟∫≡⁸ 512Ɑכ☺ ─ ⌂ ⌐ ⅜

№╢≤ ⇔╕∆⁹ 

 

─  

Lresid │⁸₈ ⅛╠ ∆╢ ⱴ♬ꜙ▪ꜟ₉ ⁸2017

─₈ ─ ₉─ ⌐ ↕╣√ ─ ⌐ ≠⅝⁸ ⌐⅔↑╢

─ 90 ꜠ⱬꜟ LA90 ⌐ 2dB╩ ⅎ╢↓≤≢ ⇔╕⇔√⁹ 

⌐⅔↑╢ ─ ─ │⁸ 10.1.1.1 - 5 P451 ⌐ ⇔√≤⅔

╡≢∆⁹╕√⁸P480 481⌐ ⇔√ ╩ ╗∆═≡─ ⅜ ⇔√

╩ ™⁸ ⌂ ─ ⌐ ℮ ─ ╩ ™╕⇔√⁹ 

 

 

™√∞™√ ╩ ─ ⌂ ⌐ ⇔≡ ↕™⁹ 

 

─  

─ │⁸ P437⌐ ╖≢∆⁹ 

⌐⅔↑╢ ─ ─ ─ │⁸P437─₈ d ₉⌐

₈ ⌐⅔↑╢ ─ ─ │⁸ ⌐ⱥ▪ꜞfi◓╩ ∫√⁹₉

≤ ™√⇔╕∆⁹╕√⁸ ─ⱥ▪ꜞfi◓ │ P439─₈ e  ─

₉⌐₈⌂⅔⁸ ⌐⅔↑╢ ─ ─ │⁸₈ ─

─ ₉⌐ ∆⁹₉≤ ™√⇔╕∆⁹ 

─ ⌐ ℮ ─ │⁸P475─₈ ₉⌐₈ ─ ⌐│⁸

⌐╟╢ ─ ⅜ ∆╢↓≤⅛╠⁸↓╣╠─ ⌐ ╘⁸ │

─ ─╖⅜ ⇔√ ≤ ⌂ ╩ ≤ ─ ⅜∆═

≡ ⇔√ ≢ ∫√⁹₉≤ ™√⇔╕∆⁹ 
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─ ⌐ ℮ ─ ⌐≈™≡ ₒ P517⁸P524⁸P533x  

⅜ ≢ ⇔√ ⌂ ─ │ ╩ ╢ ⅜

∆╢≤ ↕╣⁸ ≢ ⇔√ │ ╩ ╢ ╩ ╕ⅎ⁸533Ɑכ☺─ ─

≢≥─╟℮⌐ ⅎ≡₈ ⌐ ⇔≡™╢₉╛₈ ⅜ ╠╣≡™╢₉≤ ⅎ╢─⅛⁸

╙℮ ⇔ ╩ ═╢ ⅜№╢─≢│⌂™≢⇔╞℮⅛⁹ 

 

─  

ᵑ ─ⱢⱩ ↕─ │ừừ m/s≢№╡⁸ ─ⱢⱩ

↕─ │ừừ m/s≢№╢↓≤⅛╠⁸ ─ ⅜ ─ ╩⅔⅔╗⌡

∆╢ ∆═≡─ ≢ ⌐ ה ⌐⌂╢≤ ⅎ≡⅔╡╕∆⁹╕√⁸

ᵒ ≤ⱢⱩ ↕ ─ │⁸ 10.1.1.1 - 2 P443 ⌐ ∆≤⅔╡ ⅜ ™

╙ ↄ⌂╢ ⅜№╡⁸ ⌐⅔↑╢ │ ╟╡╙ 1 3dB ™ ∟

⅜ 1 3dB ™ ⅜№╢↓≤⅛╠⁸ ─ ≢│⁸ ╟╡╙

≤⌂╢ ⅜ ∆╢≤ ⅎ≡⅔╡╕∆⁹ 

─↓≤⅛╠⁸⅔⅔╗⌡ ─ ≤─ ⅜ ╠╣≡™╢╙─≤ ⇔╕⇔√⁹ 

≢│⁸ ─ ╩ ™√⇔╕∆⁹ 

 

β ─ⱢⱩ ↕─ ┘ ─ⱢⱩ ↕─ │⁸

↕╣╢↓≤⌐╟╡ ╛ ⅜ ↕╣╢⌂≥⁸ ⌐ ⅜ ∂╢ ╣⅜№╢

√╘⁸ᵑ─ ⌐≈™≡│ ≤⇔╕∆⁹ 
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≤ ─ ⌐≈™≡ₒ P632x  

⌐ ─R3 ≢─ ⅜ ≢∆⅜⁸ ≤ ─ ⌐⅔™≡⁸ ⅜╒╓ ⅝≢

∆⁹p.660⌐╙ ⅎ╠╣╢ ⌐≈™≡ ↕╣≡™╕∆⅜⁸ ─ ≤─ ⅜ ↄ

↕╣╕∆⁹ ≢│№╡╕∑╪⅜⁸ ─ ≢─ ה ≥♃כ♦─ ∆╢≤⁸

↓─ ⅜╟╡ ⌐⌂╢≤ ™╕∆⁹ 

 

─  

24(1)⌐ ⇔√ ▪ⱷ♄☻ ─ ⁸ ─ ⁸

R3 ⌐⅔↑╢ ╩ ⇔√ ╟╡⁸ ⅜ ∆╢ │ ⅝─

╣⅜ ∆╢↓≤⅜ ≢⅝╕∆⁹↓─↓≤⅛╠⁸ ⅝─ ╣│ ≢ ∂≡™╢╙─≤

↕╣╕∆⁹( ─ ⌐≈™≡│ 24(2) )  

⅝─ ⅜ ∆╢ ╙ ⌐ ≤─ │ ≢⅝╕∆⅜⁸ ⌐≈™

≡│ ⅛╠─ ⅜ ⇔≡⅔╡╕∆─≢⁸ 24(3)⌐ ∆ ╠─ ≢ ↕╣≡™╢╟℮⌐⁸

⌐№╢ ─ ⌐ ⇔≡™╢ ╣⅜ ⇔≡™╢╙─≤ ↕╣╕∆⁹ 
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ᵑ  R3  ᵒ  R3  

 
 

ᵓ  R3  ᵔ  R3  

 
 

─ ▪ⱷ♄☻ ─  

─ ─  

─ ⌐⅔↑╢  

24(1)  R3 ⌐⅔↑╢ ⱬ◒♩ꜟ─  
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24(2)  ─  
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ה ה ♃כ♦ ┘ ⸗♦ꜟ─ ⌐≈™

≡⁸ 53  

 

24(3)  ⌐╟╢ ─  
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─ ⌐≈™≡ₒ P647x  

│⁸Taylor─ ⅛╠ ⇔√╙─≤ ╦╣╕∆⅜⁸↓─ │ ⌐│ꜝ◓

ꜝfi☺ꜙ ⅛╠ ╠╣√ ≢№╡⁸ כꜝ▬○│ ⌐╟╢╙─⌂─≢⁸ ─

⅜ ⌐⌂╢≤ ™╕∆⁹∕─ │≥─╟℮⌐↕╣√─≢⇔╞℮⅛⁹≢⅝╣┌⁸↓─

╩ ⌐╙ ⇔√℮ⅎ≢⁸ ™√∞↑╢≤╟™≤ ™╕∆⁹ 

╕√⁸ .647─ ─ⱪ꜡♇♩≤ ─ ⌐ ⅜ ╠╣╕∆⁹ ≢ ≤ ─

⅜╛╛∏╣≡™╢2 ⅜⁸R1 ─ ┘ ≥℮╤№≢☻כ◔─ ™╕∆⅜⁸

∆╢ ─ ⅜ ⇔™≤∆╣┌⁸∕╣╠─ │ ⌐ ⇔ↄⱪ꜡♇♩↕╣≡™⌂™╟℮

≢∆⁹↔ ↕™⁹ 

 

─  

│⁸₈ ⌐ ╢ ─ ⅝₉ ה   ⱪכꜟ◓

⁸ 7 2 ⁸P594 ⌐ ∂≡ ≢ ⇔≡⅔╡╕∆⁹ 

╩ ⌐ ∆╢↓≤≤⇔╕∆⁹ 

╕√⁸↔ ─≤⅔╡⁸P647─ ה ≢ ╡ ─ ה ♩♇꜡ⱪ─♃כ♦ ⁸

─ R2 ─ ⅜ ╠╣√√╘⁸ ≢│ 25─≤⅔╡ ™√

⇔╕∆⁹ 

 

 

  ∕╣∙╣ X⁸Y כꜝ▬○─ ─ 2  

  ∕╣∙╣ X⁸Y כꜝ▬○─  

  ─∏╠⇔  

כꜝ▬○   ⅛╠ꜝ◓ꜝfi☺ꜙ ⌐ ∆╢ Ɽꜝⱷ⁹♃כ 

ꜝ◓ꜝfi☺ꜙ⅛╠○▬ꜝכ┼─ ⌐ ⇔≡│⁸ כ○─

≥כ♄ ⇔≡⁸ɗ=1≤∆╢⁹ 
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cm2/s  

  
        

        

R1 
 2.4×104 1.8×104 3.7×104 1.6×104 8.8×104 4.6×104 9.5×104 8.5×104 

 1.3×104 8.1×103 1.4×104 4.6×103 2.7×104 1.5×104 2.1×104 1.7×104 

R2 
 2.9×104 3.0×104 2.8×104 2.2×104 4.7×104 2.8×104 1.0×105 7.2×104 

 1.9×104 1.8×104 6.4×103 8.3×103 1.8×104 1.3×104 3.1×104 3.2×104 

R3 
 4.4×104 2.0×104 3.3×104 2.6×104 7.2×104 4.8×104 2.0×105 8.2×104 

 2.1×104 1.6×104 5.0×103 5.6×103 1.1×104 7.1×103 2.6×104 1.6×104 

│⁸∕╣∙╣ ─≤⅔╡≢№╢⁹ 

2023  10  11 10  25  

2024   2  20  3   5  

2024   4  12  4  26  

2024   7   1  7  15  

β ⌐⅔↑╢ ⅝│ ≢─ ╩ ∆ 

 

25 12  
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╡ ⌐≈™≡ₒ P651x  

⌐₈ ─ ɖ⌐≈™≡│⁸ ╩ ™⌂™ ≤⇔100%≤⇔√⁹₉

≤№╡╕∆⅜⁸₈ ─ ɖ₉─ ⌐ ⅜№╡╕∆⁹ 

─ ⅜ ™ ♀꜡ ─≤⅝⌐⁹ ─ ɖ=100%≤∆╢─│

⅜№╢≤ ℮ ≢∆⁹  

 

─  

₈ ⌐⅔↑╢ ╡ ─ ⅝₉ ⁸2004 ≢│⁸ ◦Ⱶꜙ

≡™⅔⌐fiꜛ◦כ꜠ ╩ ╗ ≤⇔≡⁸ ⌐⅔™≡₈ ╩ ∆

╢ ₉⅜№╢≤↕╣≡⅔╡╕∆─≢⁸ ─ │ ≤™℮ ⅎ ⌐ ∆╢↓≤

≤⇔⁸ ╡ ─ ╩ ─≤⅔╡ ⇔╕∆⁹ 

⌂⅔⁸ ≢│⁸ │ ⇔⌂™ ≤⇔≡™╢√╘⁸ │0 ≤⌂╡╕∆⁹ 

 

ὡ ύz ὗ ρ
‌

ρππ
 

ύz ύ ὙὙϳ   

 

↓↓≢⁸ ὡ ╡ kg/  

ύz ⌐⅔↑╢ ╡─ kg/m3  

ύ  ⌐⅔↑╢ ╡─ kg/m3  

Ὑ ─ ─ ⌐ ⇔≡ ∆╢≤ ⅎ╠╣╢
─  

Ὑ  W0╩ ⇔√ ⌐ ⇔√≤ ⅎ╠╣╢
◦ꜟ♩ ─  

ὗ ─ ≢─ ™ m3/  

‌ ─  
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╡─ ⌐⅔↑╢ ─ ⌐≈™≡ₒ P655 ₓ 

╡─ ⌐⅔™≡⁸ ─ ╩ ⌐ ⇔≡ ↕™⁹ 

─p.655ה ╡ ─ ─ ╩ ⇔╕∆≤⁸ ─ ╟╡╙ ─

╡ ─ ⅜ ™╟℮⌐ ⅎ╕∆⁹⌂− ─ ─ ╩ ≤⇔⌂⅛∫√─≢

⇔╞℮⅛  

ה ─ ╩ ⇔╕∆≤⁸ ⌐╟╢ │ ↕╣≡™⌂™╟℮≢

∆⁹ ⅛╠─ │ ⌐⅔™≡ ↕╣≡™╕∆⅜ .660 ⁸↓╣│ ≤⇔≡

─ ≢│⌂™≤ ™╕∆─≢⁸∕─ │ ⇔≡ↄ∞↕™⁹ 

ה ⌐№√∫≡ ⁸ ⅜ ↕╣≡™╕∑╪⁹ 

ה .660⌐⅔™≡⁸₈ ╩ ∆╢ ≤⇔≡│⁸ 10cm/s⁸ 10cm/s─2Ɽ♃כ

fi─ ╩ ⇔√₉≤№╡╕∆⁹ ─ ה │ ⌐╟∫≡ ⌂╢│

∏≢∆─≢⁸↓─ ╩≥─╟℮⌐ ⌐ ™√─⅛⅜╟ↄ╦⅛╡╕∑╪⁹ 

ה ╡─ ⌐⅔™≡⁸ │₈ ⌐╟╢ ⅜ ⅝⌐ↄ™ ╩ ⇔⁸

⌐╟╡ ╠╣√ ─ ≢№╢5.0×103cm2/s╩ ⇔√⁹₉ .666 ≤№

╡╕∆⁹↓╣│ ≈─ ⅎ ∞╤℮≤│ ™╕∆⅜⁸∑∫⅛ↄ ╩⇔≡ ╩

╘≡⅔╡⁸ .646 647─ ╩ ⇔╕∆≤⁸ ─ │ ─ ↕

⌐ ⇔≡™╢ ⅜ ╠╣≡™╢≤ ™╕∆─≢⁸ 10cm/s⁸ 10cm/s─2Ɽ

⌐fiכ♃ ⇔√ ─ ╩ ∆╢ ⅜↓─ ─ ╩ ╕ⅎ√ ⌐⌂╢─

≢│⌂™≢⇔╞℮⅛⁹ 

 

─  

ה ╡ ─ │ 3◌ ─ ≤ ─ 2Ɽ♃כfi⅜ ⅎ╠╣╕⇔√⅜⁸

┼─ ╩ ⇔≡⁸ ⅜ ↄ ⌐ ╙ ™ LP- 6 ꜟⱩכ◔─ ⅜ ╢

─ ╩ ≤⇔╕⇔√⁹ 

⌂⅔⁸ ─ ⌐⅔™≡╙ ⌐ ╩ ⇔≡⅔╡⁸ 27(1)⌐ ∆≤⅔╡⁸ ─ ╡

─ ─ ⌐⅔™≡ 2mg/L─ │ ≢│ ⌐ ╪≢™⌂™↓

≤⁸∕─ ⌐⅔™≡╙ 27(6)⁸(7)⌐ ∆≤⅔╡⁸24 ⌐│ 2mg/L ⌐ ⇔

≡⅔╡⁸ ⅜ ≢№╢↓≤⅛╠⁸ ┼─ │ ↕™↓≤╩ ⇔≡⅔╡╕∆

27(1) (7) ⁹ 
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27(1)  3◌ ⌐⅔↑╢ ─ ╡─ ─
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27(2)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

10 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

 

 

27(3)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

10 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

 

 

27(4)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

⅛╠ 19 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

2mg/L 

2mg/L 

2mg/L 

њ ꜟⱩכ◔ ќ 
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27(5)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

⅛╠ 21 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

 

 

27(6)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

⅛╠ 19 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

 

 

27(7)  3◌ ⌐⅔↑╢ ─ ─ ╡─  

⅛╠ 21 ⸗ⱡⱤ▬ꜟ ⁸ 10cm/s  

2mg/L 

њ ꜟⱩכ◔ ќ њ ꜟⱩכ◔ ќ 

2mg/L 

њ ꜟⱩכ◔ ќ 

2mg/L 

њ ꜟⱩכ◔ ќ њ ꜟⱩכ◔ ќ 
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↔ה ™√≤⅔╡⁸ │ ⇔≡⅔╡╕∑╪⁹ ≢│⁸ v ─ ⌐⁸a ⌂

⅔⁸ │ ─╖╩ ≤⇔≡⅔╡⁸ ≤⇔≡─ │ ∫≡™⌂™⁹ₑ≤

™√⇔╕∆⁹ 

 

ה ≢│ ⁸ ≤⇔≡ 27(8)╩ ™√⇔╕∆⁹ 

⌂⅔⁸ │ ─ ╩ MSL TP+0.19m ⁸ ─ ╣ 0m/s─ ≢ ⇔≡⅔╡╕∆⁹ 

│⁸ 10 /s ─ │⁸ ─ ╩ freeSlip ≤⇔⁸ ⌐

┼─ 10 /s ─ ╣╩ ⅎ╢↓≤≢ ─ ⅝ ╣╩ ⇔≡⅔╡╕∆⁹╕√⁸

┼─ ┼─ ╣╩ ⅎ╢√╘⌐⁸ ⌐ 8m/s╩ ⅎ≡™╕∆⁹ 

10 /s ─ │⁸ ⌐ 20cm/s─ ╣╩ ⅎ╢↓≤≢ ─

⅝ ╣╩ ╡ ∆≤≤╙⌐⁸ ─ ≢ 20 /s⁸ ─ ≢ 20cm/s╩

ⅎ╢↓≤≢ ⌐ ∆╢ ╣╩ ⅎ≡™╕∆ 27(8)⁸(9) ⁹ 

 

10cm/  10cm/  

  

ₒ ₓ 

10cm/  

free - slip  

8m/s 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

ₒ ₓ 

20cm/s 

ᵑ free - slip  

ᵒ 20cm/s 

20cm/s 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

27(8)  ─  
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27(9)  ⌐╟╢ ─  

 

↔ה ™√≤⅔╡⁸ ⌐╟∫≡ ─ ה │ ⌂╡╕∆⁹∕╣∙╣ ⌂╢ ה

╩ ≈∏≈ ∆╢↓≤│ ≢№╢↓≤⅛╠⁸ ≢ ╘√ ≤ ⅛╠ ╠╣

╢ ╩ ⇔⁸ ─ ⅜ ⌡ ─ ⌐ ╕∫≡™╢↓

≤╩ ⇔√℮ⅎ≢ ─ ╣╩ ⇔≡⅔╡╕∆⁹ 

⌂⅔⁸↓─ ╣─ ⌐≈™≡│⁸ ≢№╢ ⌐↔ ™√ ≢ ╩

╘╕⇔√ 27(10)⁸(11) ⁹ 
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⅝ⱬ◒♩ꜟ│  

27(10)  10 /s ─
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⅝ⱬ◒♩ꜟ│  

27(11)  10 /s ─   
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ה ⌐ ╩ ⅎ≡ ╩ ∫√ ⁸ ⅜ ↕™╒≥ │ ⅝ↄ⌂╡

╕∆⁹ ≤⇔≡│ ─ ╩ ℮↓≤≤⇔⁸ ⅛╠ ╠╣╢ ╙ ↕™

╩ ⌐ ⇔╕⇔√ 27(12)⁸(13) ⁹ 
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5.0×103 2/s  

 

1.0×104 2/s  

 

2.5×104 2/s  

 

27(12)  ─ ⌐╟╢ ─ ™  
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5.0×103 

2/s  

 

1.0×104 

2/s  

 

2.5×104 

2/s  

 

27(13)  ─ ⌐╟╢ ─ ™ 10cm/s─  
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10.1.2 - 13 ⌐⅔↑╢ ─ ╡─ ⌐≈™≡ₒ P656x  

ꜟⱩכ◔ ─ ─♩♇▼☺כ♃כ◊►│ 180m/h╩ ⌐ p.653 ↕

╣≡™╕∆⁹ ↕╣╢ ╡─ ─↓⅜♩♇▼☺כ♃כ◊►│⌐ ≢ ∆╢

⅜ ↕╣≡™╢─≢⁸ 10.1.2 - 13 p.656 ─ ⌐╙∕─↓≤╩ ⇔≡⅔™≡│™⅛⅜

≢⇔╞℮⅛  

 

─  

ꜟⱩכ◔ ─◦Ⱶꜙ꜠כ◦ꜛfi ⌐⅔™≡│⁸ ─ ╙ ⇔≡⅔╡╕∆─

≢⁸ ⌐⅔™≡ ™√⇔╕∆⁹ 
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─ ╡─ ⌐≈™≡ₒ P659x  

ₒ ₓ 

q: SS kg/m3s   

     ќ kg/(m3 s  │ kg m- 3 s- 1  

P: kg/m/s2  

   ќ kg/(m s 2)  │ kg m- 1 s- 2  

 

Δ/Δ╩ ⌐ ™╢≤⅝│ ∞↑ ∆╢─⅜ ∆≢ꜟכꜟ⌂  

 

─  

↔ ─≤⅔╡⁸ ⌐⅔™≡ ─ ╩ ⇔╕∆⁹ 
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(iii) ⌐≈™≡ₒ P660x  

⅛╠₈ 10cm/s│ ≤ ⌐ ⅜ ↄ⌂╢↓≤⅛╠⁸ ⅛╠─

⌐╟╢ ⌐╟∫≡ ∂≡™╢≤ ↕╣╢⁹₉≤ ⌐ ═≡™╢∞↑≢⁸ ≤

╡─ ≤─ ─ ⌂ │ ↕╣≡™╕∑╪⁹ ─ ╩ ∆╢↓≤│

⌐≤∫≡ ⌐ ⌂ⱳ▬fi♩∞≤ ™╕∆⁹ 

 

─  

⌐⅔™≡ ™√⇔╕∆⁹ 

⌂⅔⁸ 30⌐ ⇔√ R3 ─ ─ ≤ ╩ ⇔√ ╟╡⁸

⅜ ∆╢ │ ⅝─ ╣⅜ ∆╢↓≤⅜ ≢⅝╕∆⁹ 

↓─↓≤⅛╠⁸ ⅝─ ╣│ ≢ ∂≡™╢╙─≤ ≢⅝╕∆⁹ 
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ᵕ  R3  ᵖ  R3  

 
 

ᵗ  R3  ᵘ  R3  

 
 

─ ▪ⱷ♄☻ ─  

─ ─  

─ ⌐⅔↑╢  

30 R3 ⌐⅔↑╢ ⱬ◒♩ꜟ─  
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v ⌐≈™≡ₒ P666x  

⅛╠─ │◦Ⱶꜙ꜠כ◦ꜛfi≢ ↕╣≡™╢╟℮≢∆⅜⁸ ╩ ╢

╡⁸ ה ⌐≈™≡│ ↕╣≡™⌂™╟℮≢∆⁹ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ה ⌐

≈™≡│ ⇔≡™⌂™ ╩ ⌐ ⇔≡ ↕™⁹ 

1A─No.27≢│ ⌐≈™≡ ↕╣≡™╕∆⅜⁸ ⌐≈™≡╙ ⇔√

™≤ ™╕∆  

 

─  

↔ ─≤⅔╡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi≢│ ה ⌐ ℮ │ ⇔≡⅔╡╕∑╪─

≢⁸ ⌐⅔™≡ ™√⇔╕∆⁹ 
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iv ┘ ⌐≈™≡ₒ P668x  

ɨ ╩ ™≡™╢─≢⁸ ─ ─ │ ╕∫≡™╢↓≤⅜ ↕╣╕∆

⅜⁸ ─2 ⌐≈™≡ ⇔╕∆⁹ 

ה ≢─ │ ≈⌐ ⇔√─⅛ ⇔≡ ↕™⁹ 

ה FU╩ ↄ ─ │⁸ ⌐ ⌂ↄ ─╖≤⇔√─≢⇔╞℮⅛⁹ 

 

─  

ה ⸗♦ꜟ│ ⌐╟∫≡☿ꜟ ─ ╩ ∆╢ ╩ ⇔≡⅔╡╕∆⁹ 

≢№╢ │ ⅜ ↕™√╘⁸ ─ │ ↕™≢∆⅜⁸

─ ⌐⅔↑╢ ─ ╩ ←√╘⁸ ☿ꜟ─ │ 0.1m≤ ⇔≡™╕∆⁹ 

 

ה ─ ↕│ ⌐ ∂≡ ╦╢√╘⁸ ─ ™ ≤ ™ ≢ɨ ⌐╟╢ ⅜

⌂╢↓≤≢⁸ ⅎ┌ ─כꜘ▬꜠ ⅜ ≢№╣┌ ╙ ⌂╢↓≤⅜ ⅎ╠

╣╕∆⁹ 

≢─ ⅜№╢ │ɨ ⌐╟╢ ⅜ ╦╠⌂™╟℮⌐∆╢√╘⌐ 0.5m

⌐ ╩ ⇔≡™╕∆⁹ 
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─  

│ 33(1)⌐ ∆≤⅔╡≢∆⁹ 

10 /s ─ │⁸ 33(2)⌐ ∆ ╠─ ─ S ─ ╣⌐⌂╢≤ ⇔⁸ ─

╩ free - slip ≤⇔⁸ ⌐ ┼─ 10 /s ─ ╣╩ ⅎ╢↓≤≢ ─

⅝ ╣╩ ⇔≡⅔╡╕∆⁹╕√⁸ ≢─ ┼─ ╣╩ ⅎ╢√╘⌐⁸

⌐ 8m/s╩ ⅎ≡™╕∆⁹ 

10 /s ─ │⁸ 33(2)⌐ ∆ ╠─ ─ N ─ ╣⌐⌂╢≤ ⇔⁸

⌐ 20cm/s─ ╣╩ ⅎ╢↓≤≢ ─ ⅝─ ™ ╣╩ ╡ ∆≤≤╙⌐⁸

─ ≢ 20 /s⁸ ─ ≢╙ 20cm/s╩ ⅎ╢↓≤≢ ⌐

∆╢ ╣╩ ⅎ≡™╕∆⁹ 

↓─ ⌐╟╢ ╣─ ⌐≈™≡│⁸ ≢№╢ ⌐↔ ™√

≢ ╩ ╘╕⇔√⁹ 

10cm/  10cm/  

  

ₒ ₓ 

10cm/  

free - slip  

8m/s 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

ₒ ₓ 

20cm/s 

ᵑ free - slip  

ᵒ 20cm/s 

20cm/s 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

33(1)  ─   

─ ⌐≈™≡ₒ P671x  

─ ⌐ √∫≡─ ╛ ╣─ ⌐≈™≡⁸ ⅎ≡ↄ∞↕™⁹ 
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33(2)  ⌐╟╢ ─  
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─ ⌐≈™≡ₒ P671x  

ה p.671 ⌐│₈ │ ⌐╟╢ ≢ ⌐⌂⅜╣╢⅜⁸ΜΜ₉≤№╡

╕∆⁹ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⅔╟┘ ⅛╠│ ⅔╟┘∕╣⌐ ℮ ╩ ⇔

≡™╢≤│ ╖ ╣╕∑╪≢⇔√⁹ ─ ╛Ɽꜝⱷכ♃⌂≥╩ ⌐ ⇔≡ ↕

™⁹ 

ה ─ ⌐≈™≡╙ ⇔≡™╢─≢№╣┌⁸ ⌐ ⌐ ⇔≡ ↕™⁹ 

ה ─ ╩ ∆╢ ⁸2≈─ Ɽ♃כfi 10cm/s⁸ 10cm/s │

R1 R3─ ─ ⅛╠ ╠╣√ ≢№╢↓≤╩ ⇔≡ↄ∞↕™⁹∕─ ≢⁸

─ ─ ╩ ∆╢≤ ⌐⁸3≈─ ≢─ ⁸ ≤ ⇔≡ↄ∞↕™⁹

╕√⁸ ─√╘⌐⁸ ╩ ╗ ─ ╩⅔ ⇔ ↕™⁹ 

₈ה 27 ⌐╟╢ ─ ₉⌐⅔™≡⁸N ⅜ ⌐ ⇔≡™╢≤

⇔╕∆⅜⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi│N,he ≤S(h) ─™∏╣⅛╩ ⌐⅔™≡™╢─

≢⇔╞℮⅛ №╢™│⁸ ╩ ⇔√ ≤ 27 │ ≢⇔╞℮⅛  

ה ─ ╣╩ ה ∆╢↓≤│ ⌐ ⇔™ ∞≤ ™╕∆⅜⁸ ⅎ┌JAMSTEC─

JCOPE- T DA♦כ♃⅛╠ ⇔≡™╢╟℮⌂ ╩♃כ♦─ ⇔⁸∕╣╩ ⌐ ╩

∆╢↓≤│ ⇔™≢⇔╞℮⅛ ↔ ╩⅔ ⅛∑ↄ∞↕™⁹ 

 

─  

ה ≢│ ⁸ ─Ɽꜝⱷכ♃╩ ™√⇔╕∆⁹ 

⌂⅔⁸ 34(1)⌐ ∆≤⅔╡⁸ 10 /s ─ │ ≤⇔≡ ⌐ ╩

⇔≡⅔╡╕∆⁹ 
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10cm/  10cm/  

  

ₒ ₓ 

10cm/  

free - slip  

ₒ ₓ 

0.046m 

ₒ ₓ 

8m/s 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

 

ₒ ₓ 

20cm/s 

ᵑ free - slip  

ᵒ 20cm/s 

20cm/s 

ₒ ₓ 

0.046m 

ₒ ₓ 

⇔ 

ₒ ₓ 

MSL TP+0.19m  

─ ╣ ⇔ 

34(1)   

 

ה ─ │ ⌂ ─ⱴ♬fi◓─ 0.025 ╩ ⌐⁸ ⌐ ⇔≡

⇔≡⅔╡╕∆⁹ 

 

ה ≢│ ─ ─ ≤─ ⁸ ─ ≤─ ⁸

≤ ╩ ™√⇔╕∆⁹ 

⌐ 34(2) (5)⌐ ─ ╩ ⇔╕∆⁹ │ 34(1)⌐ ∆ ≢ ⅎ⁸

10 /s │ ⌐╟╢ ╩ ⅎ≡⅔╡╕∆⁹ 10 /s │ ─ ™ ╣╩

⌐ ↕∑╢ ≢ ─ ╩ ⇔≡⅔╡╕∆⁹ 

 

ה ─ ╩ ╢ │⁸₈ 34(6)  ⌐╟╢ ─ ₉╩ ⌐⇔≡⅔╡╕

∆⁹⌂⅔⁸ ⌐≈™≡│⁸S(h) ╩ ⇔≡⅔╡╕∆⁹ 
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34(2)  ─ 10 /s⁸  
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34(3)  ─ 10 /s⁸  
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34(4)  ─ 10 /s⁸  


