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1.1   

↓─ ₈ ₉≤™℮⁹│⁸ ₈

₉≤™℮⁹ ─ ─ ⌂ ╩ ∆√╘⁸ ₈ ₉≤™

℮⁹ ⌐ ∆╢ ≤⇔≡⁸ ⌐ ╢ ⌂ ╩ ∆╢⁹ 

 

1.2  

 ↓─ │⁸ ─ ∆╢ ─ ⌐ ∆╢⁹ 

 ↓─ │⁸ ╩ ∆╢─⌐ ⌂ ╩ ≤∆╢⁹ 

 ↓─ ┘ ⌐ ↕╣≡™⌂™ ⌐≈™≡│⁸ ≤ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 

1.3 ─  

  

⌐ ∆╢ ─ │⁸ ─ ⌐ ∆╢ ⌐ ⇔√╙─≢⌂↑╣

┌⌂╠⌂™⁹ 

 

  

⅛╠ ⌐ ∆╢ ─ ⅜ ⌐╟∫≡

™╢⅛⁸ │∕╣⌐ ∂≡™╢╙─│⁸ ⅜ ↕╣√ ⌐│⁸ ─

⌐⅛⅛╦╠∏⁸ ─ ╩ ≡⁸ ─ │ ╩ ─ ⌐╟

╢↓≤⁹ 

 

1.4 ─ ™ 

─ ⌐⅔™≡⁸ ≢ ╘╠╣√ ─ ≢ ↕╣√ ╩

∆╢ ⁸ 2.1.3 ─ ⌐ ∆╢ ─ ⌐№

√∫≡│⁸ ה ⌐ ≠⅝( ) ☿fi♃כ ┘( )

☿fi♃כ⅜ ∆╢ ╩ ⇔⁸ ─ ╩ ≡

∆╢↓≤⅜≢⅝╢⁹ 
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1.5 ─  

 │⁸ ⌐│⁸₈ ₉⁸₈ ─ ₉⁸₈ ₉─ ≢ ↕

╣≡™╢⁹ ─ ⅜ ─ ⌐╟∫≡™╢╙─│⁸↓─ ─╖─

≢№╢⁹╕√⁸ ─ ⅜ ─ ⌐╟∫≡™╢⅜⁸ ⌐

─ ╩⇔≡™╢╙─ │⁸ ─ ─╙─│⁸ ⌐ ─ ⁸

─ ╩ ⇔≡™╢⁹ 

  │⁸ ≤⇔≡ ⌐ ↑≡™⌂™⅜⁸₈ │⁸₃₃₃₃⌐ ∆╢╙─≢№

╢⁹₉≤™℮ ≤⇔≡™╢⁹ 

  ─ │⁸ ≤⇔≡ ─ ≢ ↕╣╢╙─╩ ⌐╟╡

⇔≡ ⇔≡™╢√╘⁸ ─ ≤⇔≡™╢⁹ 

 ≤│⁸ ─ ⌐ ⇔≡ ↕╣≡™╢ ≢ ─ ⌐ ≢╕≤╘≡™

╢⁹  

  ─ ⅜ ⌐╟∫≡™╢ ⁹ 

3.1.9    

  │⁸ ─ ⁸ ─ ⌐ ∆╢╙─≢№╢⁹ΊΊ ( )  

 ⁸ ┘ │⁸ 3.1.9 ─≤⅔╡≤∆╢⁹ΊΊ ( ─ )  

  3.1.9  ⁸ ┘  

─       

     

 400 0.25          0.040  0.040  

 490 0.18  0.55  1.65  0.035  0.035  

    

 ─  ─ ─ ⌐≈™≡│⁸JIS G 3444 2016₈ ₉⌐

╟╢╙─≤∆╢⁹ΊΊΊ ( ─ )   

 

   ─ ⅜ ─ ⌐╟∫≡™╢⅜⁸ ⌐

─ ╩ ⇔⁸ ─ ╩⇔≡™╢ ⁹ 

 3.2.5  Ⱳꜟ♩⁸ ♫♇♩ ┘ ─☿♇♩ 

│⁸ ∕─ ⌐ ∆╢╙─≢⁸ Ⱳꜟ♩( ₈Ⱳꜟ♩₉≤™℮⁹)  ⁸

♫♇♩ ₈♫♇♩₉≤™℮⁹ ┘ ₈

₉≤™℮⁹ ─☿♇♩ ₈☿♇♩₉≤ ∆╢⁹ ≢⁸Ⱳꜟ♩ ⁸♫♇♩ ⁸

⅛╠ ↕╣╢⁹ 

ΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊΊ ( )  
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 ☿♇♩─ │⁸ 3.2.5 ─≤⅔╡≤∆╢ΊΊΊΊΊΊΊΊΊΊ ( ─ )  

3.2.5  ☿♇♩─  

☿♇♩

─  

∆╢ ─ ⌐╟╢ ─ ∑ 

 

Ⱳꜟ♩ 

   

♫♇♩ 

 

 

  
  

  

 ☿♇♩─♩ꜟ◒ │⁸ 3.2.5 - 2 ─≤⅔╡≤∆╢⁹ΊΊΊΊ ─  

3.2.5 - 2 ☿♇♩─♩ꜟ◒  

             

꜡♇♩─ ─♩ꜟ◒ ─  0.110 0.150 

꜡♇♩─ ─♩ꜟ◒ ─  0.010  

 ─   ⁸   ☿♇♩─♩ꜟ◒ ─ ─ ⌐≈™≡│⁸JIS B 1186

2013  ₈ Ⱳꜟ♩ה ה♩♇♫ ─☿♇♩₉⌐╟╢╙─≤∆╢⁹

⇔⁸ ⌐ ∆╢ │⁸↕╠⌐ ⌐╟╢╙─≤∆╢⁹ 

ΊΊΊΊΊ ─  

 ╘∫⅝╩∆╢ Ⱳꜟ♩│⁸ IS B 1186 2013₈ Ⱳꜟ♩ה

ה♩♇♫ ─☿♇♩₉─ ⌐ ∆╢╙─≤⇔ ≤ │ 3.2.5 - 3╩ ≤

∆╢⁹ 

3.2.5 - 3 Ⱳꜟ♩─ ≤  

⌡∂─ 

┘ 

☿♇♩─  
⌐╟╢ ─ 

∑ 

 

⌐╟╢  

♩ꜟ◒ ─

 
Ⱳꜟ♩ ♫♇♩  

M20 1  A F8T F10 F35 

M22 1  A F8T F10 F35 

M24 1  A F8T F10 F35 

╘∫⅝─ │ JIS H 8641 2007 2016 ₈ ╘∫⅝₉─ 2

55  55≤∆╢⁹ 

 

 

ה    з 29 11   

 
ה   и ה 29

11   

 

  

 



  

5 

 

 

 

 

 

 

 

 

 

 ┘   
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2.1 ┤╢™ 

≢ ∆╢┤╢™─ ≤ JIS Z 8801 1 2006 2011 ₈ ┤╢™

┤╢™₉⌐ ∆╢ ┤╢™≤─ │⁸ 2.1- 1─≤⅔╡≤∆╢⁹ 

 

 

2.1- 1 ┤╢™─  

≢ ∆╢ 

┤╢™─  

⌐ ∆╢ 

┤╢™─  

100       

80       

60       

50       

40       

30       

25       

20       

15       

13       

10       

5       

2.5       

1.2       

0.6       

0.4       

0.3       

0.15      

0.075     

106       

75       

63       

53       

37.5      

31.5      

26.5      

19       

16       

13.2      

9.5       

4.75      

2.36      

1.18      

0.6       

0.425     

0.3       

0.15      

0.075     
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2.2    

│⁸ ─ ⌐ ∆╢ ─ ≢⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ │ ≢ ⌐ ╖⁸ ⁸↔╖⁸ ╩ ⌐ ╕⌂™╙─≤∆

╢⁹ 

 ⇔╚  

(1)    ─⇔╚ ⁸ ⌐ ∆╢ ≢⁸ │⁸ 2.2 1─≤⅔╡≤∆

╢⁹ 

2.2 1    

  ┤╢™─ 

  mm 

 ┘   

┤╢™  

5 2.5 0.075 

⇔╚  100 70 100 0 4 

1 ─ ⅜ ™ ─┤╢™ ↑ │⁸JIS A 1103 2003 

₈ ─ ₉⌐ ∂≡ ℮╙─≤∆╢⁹ 

 

   

(1)   ◖fi◒ꜞ ♩ ─ ⌐ ∆╢ ≢⁸ │⁸ 2.2 2 ─≤⅔╡≤∆

╢⁹ 

2.2 2    

  ┤╢™─ 

  mm 

 ┘   

┤╢™  

5 2.5 0.075 

   100 60 100 0 8 

1 ─ ⅜ ™ ─┤╢™ ↑ │⁸JIS A 1103 2003 

₈ ─ ₉⌐ ∂≡ ℮╙─≤∆╢⁹ 

 

 ⇔  

(1)  ⁸ ─ ⇔⌐ ∆╢ ≢⁸ │⁸ 2.2 3─≤⅔╡≤∆╢⁹ 

2.2 3    

  ┤╢™─ 

  mm 

 ┘   

┤╢™  

5 2.5 0.075 

⇔  100 50 100 0 10 

1 ─ ⅜ ™ ─┤╢™ ↑ │⁸JIS A 1103 2003 

₈ ─ ₉⌐ ∂≡ ℮╙─≤∆╢⁹ 
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(1)  Ᵽ ♅◌ꜟ♪꜠ fi ⁸◘fi♪ⱴ♇♩ ┘◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ ─ ≢⁸

│⁸ 2.2 4 ⌐╟╢╙─≤∆╢⁹ 

 

2.2 4    

  ┤╢™─ 

  mm 

   

┘   

┤╢™  

5 2.5 0.075 

Ᵽ ♅◌ꜟ♪꜠ fi  100 60 100 0 5 

◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ

╩ ∆╢  
100 40 100 0 5 

◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ

╩ ⇔⌂™  
100 40 100 0 10 

◘fi♪ⱴ♇♩  100 60 100 0 10 

1 ─ ⅜ ™ ─┤╢™ ↑ │⁸JIS A 1103 2003 

₈ ─ ₉⌐ ∂≡ ℮╙─≤∆╢⁹ 

 

 ◖fi◒ꜞ ♩  

(1)   ◖fi◒ꜞ ♩ ┘⸗ꜟ♃ꜟ ─ ≢⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

(2)  │⁸JIS  A 1105 2007 ₈ ─ ₉⌐╟╡ ─

⅜ ╟╡ ↄ⌂↑╣┌⌂╠⌂™⁹ 

(3)  ◖fi◒ꜞ ♩ ─ │⁸▪ꜟ◌ꜞ◦ꜞ◌ ⌐╟∫≡⁸ 2.2 5─≤⅔╡≤

∆╢⁹ 

 

2.2 5   

             

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ Δ≤ ↕╣√╙

─⁹ 

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ ≢⌂™Δ≤ ↕
╣√╙─ │↓─ ╩ ∫≡™⌂™╙─⁹ 

1 ◖fi◒ꜞ ♩ ─ ⌐ ∆╢ ⁸ ─ ╩ ≤∆╢⁹ 

2 ╛╗╩ ∏⁸ ╩ ∆╢ │⁸ ≥ⱪכꜟ◓ ∆╢↓

≤⁹ 
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(4)  │⁸ 2.2 6─≤⅔╡≤∆╢⁹ 

 

2.2 6    

  ┤╢™─ 

   mm 

 

 ┘   

┤ ╢ ™        % 

10 5 2.5 1.2 0.6 0.3 0.15 0.075 

◖fi◒ꜞ ♩  100 
90  

100 

80  

100 

50  

90 

25  

65 

10  

35 

2  

10 
 

 

 

 ▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩  

(1)  ▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ─ ≢⁸ ─ ⌐╟╢╙─≤∆╢⁹ 

(2)  │⁸JIS A 1105 2007₈ ─ ₉⌐╟╡ ─

⅜ ╟╡ ↄ⌂↑╣┌⌂╠⌂™⁹ 

(3)  │⁸ 2.2 7─≤⅔╡≤∆╢⁹ 

 

2.2 7    

  ┤╢™─ 

   mm 

 

 ┘   

┤ ╢ ™        % 

10 5 2.5 1.2 0.6 0.3 0.15 0.075 

▪☻ⱨ□ꜟ♩ 

 
 100 

95  

100 
 

20  

65 

10  

45 

0  

25 

0  

5 

▪☻ⱨ□ꜟ♩ 

 
 100 

95  

100 
 

60  

95 

20  

80 

5  

40 

0  

5 

 

 ◖fi◒ꜞ ♩  

(1)  │⁸◖fi◒ꜞ ♩ ≤⇔≡ ∆╢╙─≢⁸ │ JIS A 5005 2009₈◖fi

◒ꜞ ♩ ┘ ₉⌐╟∫≡™╢⁹ 

(2)  ┘  

ᵑ ─ │⁸ ⁸∕─ ─ ╩ ⇔√╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹╕

√⁸ │⁸ ⌐┼╪ ⌂ ⌐⌂∫√╡⁸ ⌐└┘ ╣╩ ∂╢⅔∕╣─

⌂™╙─≤∆╢⁹ 

ᵒ ⌐│⁸ ╩ ⇔≡│⌂╠⌂™⁹ 

ᵓ ─ ⌐ √∫≡│⁸ ⇔⌂™╟℮⌐⁸⅛≈⁸ ─ ╩ ←╟℮⌐⇔⌂

↑╣┌⌂╠⌂™⁹ 
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(3)  │⁸▪ꜟ◌ꜞ◦ꜞ◌ ⌐╟∫≡⁸ 2.2 8─≤⅔╡≤∆╢⁹ 

2.2 8   

             

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ Δ≤ ↕╣√╙

─⁹ 

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ ≢⌂™Δ≤ ↕
╣√╙─ │↓─ ╩ ∫≡™⌂™╙─⁹ 

1 ◖fi◒ꜞ ♩ ─ ⌐ ∆╢ ⁸ ─ ╩ ≤∆╢⁹ 

2 ╛╗╩ ∏⁸ ╩ ∆╢ │⁸ ≥ⱪכꜟ◓ ∆╢↓

≤⁹ 

 

(4)    

ᵑ │⁸ 2.2 9─≤⅔╡≤∆╢⁹ 

 

2.2 9    

   g cm3  2.5  

         3  

          10  

 

ᵒ │⁸ 2.2 10─≤⅔╡≤∆╢⁹ 

 

2.2- 10   

  ┤╢™─ 

   mm 

 

 ┘   

┤ ╢ ™        % 

10 5 2.5 1.2 0.6 0.3 0.15 

◖ fi ◒ ꜞ ♩  100 
90  

100 

80  

100 

50  

90 

25  

65 

10  

35 

2  

15 

 

ᵓ ─ │⁸ ─ ⇔√ ⌐ ⇔≡±0.15 ≤∆╢⁹ 

ᵔ 2.2- 10⌐ ∆™∏╣─┤╢™≢╙⁸ ∆╢┤╢™⌐ ╕╢ ≤─ ⅜ 45

⌐⌂∫≡│⌂╠⌂™⁹ 

ᵕ ≢ ╦╣╢ │⁸9 ≤∆╢⁹ 

ᵖ │ 54 ≢⌂↑╣┌⌂╠⌂™⁹ 
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(1)  │⁸ ♃▬ꜘ ▪☻ⱨ□ꜟ♩ ≤─ ╩ ∆

╢√╘⌐ ∆╢╙─≢№╡⁸ 4 ╩ ™╢ 

(2)    

│⁸ 2.2 9─≤⅔╡≤∆╢⁹ 

- 6.3 4 ─  

   

 212 1,700ɡm 
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2.3      
│⁸ ─ ⌐ ∆╢ ≢⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ │⁸

≢ ⌂ ╩╙∟⁸ ⌐ ⌂ ⌐⌂∫√╡⁸ ⌐└┘ ╣╩ ∂╢

⅔∕╣⅜⌂™╙─≤∆╢⁹ 

 

 ◖fi◒ꜞכ♩  

(1)   ≢ ↕╣╢ ─◖fi◒ꜞ ♩ ≢⁸ │ JIS A 5005 2009₈◖fi◒ꜞ

♩ ┘ ₉⌐╟∫≡™╢⁹ 

 

(2)  ┘  

ᵑ ─ │⁸ ⁸∕─ ─ ╩ ⇔√╙─╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

ᵒ ⌐│⁸ ╩ ⇔≡│⌂╠⌂™⁹ 

ᵓ ─ ⌐ √∫≡│⁸ ⇔⌂™╟℮⌐⁸⅛≈⁸ ─ ╩ ←╟℮⌐⇔⌂

↑╣┌⌂╠⌂™⁹ 

 

(3)   │⁸ ⁸ ⁸ ה╖↔⁸≢ ה ⌂≥─ ╩┤ↄ╕⌂™╙

─≤∆╢⁹ 

 

(4)      

ᵑ ─ │⁸▪ꜟ◌ꜞ◦ꜞ◌ ⌐╟∫≡⁸ 2.3 1 ─≤⅔╡≤∆╢⁹ 

2.3 1   

             

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ Δ≤ ↕╣√╙

─⁹ 

 
▪ꜟ◌ꜞ◦ꜞ◌ ─ ⅜Γ ≢⌂™Δ≤ ↕
╣√╙─ │↓─ ╩ ∫≡™⌂™╙─⁹ 

1 ◖fi◒ꜞ ♩ ─ ⌐ ∆╢ ⁸ ─ ╩ ≤∆╢⁹ 

2 ╛╗╩ ∏⁸ ╩ ∆╢ │⁸ ≥ⱪכꜟ◓ ∆╢↓

≤⁹ 
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(5)    

ᵑ │⁸ 2.3 2  ─≤⅔╡≤∆╢⁹ 

2.3 2   

   g cm3  2.5  

         3  

          12  

∆ ╡ ┼ ╡    40  

1 ∆╡┼╡ │⁸JIS A 1121 2007 ₈꜡◘fi♀ꜟ☻ ⌐╟╢

─∆╡┼╡ ₉⌐╟∫≡ ℮╙─≤∆╢⁹ 

 

ᵒ │⁸ 2.3 3 ─≤⅔╡≤∆╢⁹ 

2.3 3    

 
 

┤╢™  
  ─ 

   mm 

 
┘  

 
100 80 60 50 40 25 20 15 10 5 2.5 

 4005 40 5    100 
95  

100 
 

35  

70 
 

10  

30 

0  

5 
 

 2505 25 5     100 
95  

100 
 

30  

70 
 

0  

10 

0  

5 

 2005 20 5      100 
90  

100 
 

20  

55 

0  

10 

0  

5 

 1505 15 5       100 
90  

100 

40  

70 

0  

15 

0  

5 

 8040 80 40 100 
90  

100 

45  

70 
 

0  

15 
 

0  

5 
    

 6040 60 40  100 
90  

100 

35  

70 

0  

15 
 

0  

5 
    

 4020 40 20    100 
90  

100 

20  

55 

0  

15 
 

0  

5 
  

 2515 25 15     100 
95  

100 
 

0  

15 

0  

5 
  

 2015 20 15      100 
90  

100 

0  

15 

0  

5 
  

 

ᵓ ─ ™ ≢ ╦╣╢╙── │ 3.0  ≤∆╢⁹ 

ᵔ │ 56 ≢⌂↑╣┌⌂╠⌂™⁹ 

 

  

⅝↕─ 

 mm  

┤╢™─ 
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(1)  ─ ה ┘ ─ ╛ ⌐ ∆╢ ≢⁸ │ JIS  A  

5001 2008₈ ( 1 ₉⌐╟∫≡™╢⁹ 

(2)  ─ ⅝↕│⁸ ─ ─ ≤∆╢⁹ 

(3)  │⁸ ה ≢⁸ ≢№╡⁸╛╦╠⅛ↄ │ↄ∏╣╛∆™ ה╖↔ה ה

╩ ⌐ ╕⌂™╙─≤∆╢⁹ 

(4)    

ᵑ │⁸ 2.3 4─≤⅔╡≤∆╢⁹ 

 

2.3 4    

           ∆╡┼╡   

   2.45  3.0  35  

     40  

ה (1) ╡┼╡∆ה ─ │⁸13.2mm┤╢™╩ ╡ 4.75mm┤╢™

⌐ ∆╢ ─╙─≤∆╢⁹ 

(2) │⁸ ─ ╛ ⌐ ⇔≡│⌂╠⌂™╙─≤∆╢⁹ 

 

ᵒ │⁸ 2.3 5─≤⅔╡≤∆╢⁹ 

2.3 5    
┤╢™─ 

┤╢™  
   

 

mm 

 

┘  100 80 60 50 40 30 25 20 13 5 2.5 1.2 

S- 80 

(1 )  
80 60 100 

85  

100 

0  

15 
         

S- 60 

(2 )  
60 40  100 

85  

100 
 

0  

15 
       

S- 40 

(3 )  
40 30    100 

85  

100 

0  

15 
      

S- 30 

(4 )  
30 20     100 

85  

100 
 

0

15 
    

S- 20 

(5 )  
20 13       100 

85  

100 

0  

15 
   

S- 13 

(6 )  
13  5        100 

85  

100 

0  

15 
  

S- 5 

(7 )  
5 2.5         100 

85  

100 

0  

25 

0  

 5 

  

─ 

⅝↕─ 

  mm  
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(1)  ≤⇔≡ ↕╣╢ ≢⁸ │ JIS A 5001 2008₈ 1 ₉⌐

╟∫≡™╢⁹ 

(2)  ┘  

ᵑ ─ ⅝↕│⁸ ─ ─ ≤∆╢⁹ 

ᵒ ─ ≤⌂╢╟℮ ⌐ ⌂≥─ ╩ −⁸ ⅜ ≢⅝╢Ⱶ◐◘⌐╟∫

≡ ∆╢╙─≤∆╢⁹ 

(3)  │⁸ ≢⁸ ה ≢⁸ ™╙─⁸№╢™│⁸┼╪ ⌂ ─  

╩ ╕⌂™╙─≤∆╢⁹ 

(4)    

ᵑ │⁸ 2.3 6─≤⅔╡≤∆╢⁹ 

 

2.3 6     

   ∆╡┼╡   

2.45  3.0  35  

 

ᵒ │⁸ ≤∆╢⁹ 

ᵓ ╘⌐№√∫≡⁸ ⌂ ╩ ∫≡™╢╙─≤∆╢⁹ 

ᵔ │⁸ 2.3 7─≤⅔╡≤∆╢⁹ 

 

2.3 7    

 ┤╢™─ 

┤╢™     
    

mm 

 

┘  
50 40 30 20 5 2.5 0.4 0.075 

M 40 40 0 100 
95  

100 
 

60  

90 

30  

65 

20  

50 

10  

30 

2  

10 

M 30 30 0  100 
95  

100 

60  

90 

30  

65 

20  

50 

10  

30 

2  

10 

(1) │⁸425ɡm┤╢™╩ ⇔√ ≢ ╘╢⁹ 

(2) ┤╢™─ ⅜ 2.3 7─ ≢№∫≡╙⁸⌂╘╠⅛⌂

≤⌂╢╙─╩ ≤∆╢⁹ 

 

(5)  │⁸ ≤∆╢⁹ 

  

─ 

⅝↕─ 

  mm  
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 ◒ꜝ♇◦ꜗꜝfi 

(1)  ⁸ ─ ⁸ ≈┬⇔ ⌐ ↕╣╢ ≢⁸ │ JIS A 5001 2008

₈ 1 ₉⌐╟∫≡™╢⁹ 

(2)  ─ ⅝↕│⁸ ─ ─ ≤∆╢⁹ 

(3)  │⁸ ≢⁸ ⁸ ה╖↔⁸≢ ─ ╩ ╕⌂™╙─≤∆╢⁹ 

(4)    

ᵑ   │⁸ 2.3 8─≤⅔╡≤∆╢⁹ 

 

2.3 8 ∆╡┼╡  

∆╡┼╡    

 

ᵒ │⁸ 2.3 9─≤⅔╡≤∆╢⁹ 

 

2.3 9     

 ┤╢™─ 
┤╢™  

   mm 

 

┘  60 50 40 30 25 20 13 5 2.5 

C 60 60 0 100   
40  

70 
 

30  

60 
 

0  

30 
 

C 40 40 0  100 
95  

100 
  

50  

80 
 

15  

40 

5  

25 

C 30 30 0   100 
95  

100 
 

55  

85 
 

15  

45 

5  

30 

C 20 20 0     100 
95  

100 

60  

90 

20  

50 

10  

35 

(1) C 60 │ JIS⌐│⌂™⅜⁸ ─ ┘ ≈┬⇔ ⌐ ⇔≡™╢╙─≢№

╢⁹ 

 

ᵓ │⁸ ≤∆╢⁹ 

  

─ 

⅝↕─ 

  mm  
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 ☻◒ꜞ ♬fi◓☻ 

(1)   ⌐▪☻ⱨ□ꜟ♩ ─ ─ ⌐ ∆╢ ≢⁸ │ JIS A 

5001 2008₈ 1 ₉⌐╟∫≡™╢⁹ 

(2)  │⁸ №╢™│↔╖⁸ ⌂≥─ ╩ ╕⌂™╙─≤∆╢⁹ 

(3)  │⁸ ≤∆╢⁹ 

(4)  │⁸ 2.3 10─≤⅔╡≤∆╢⁹ 

 

2.3 10     

   ┤╢™─ 
┤╢™  

     mm 

 ┘  5 2.5 0.6 0.3 0.15 0.075 

 כꜞ◒☻
♬fi◓☻ F 2.5 2.5 0 100 

85

100 

25

55 

15

40 
7 28 0 20 

 (1) │⁸425ɡm┤╢™╩ ⇔√ ≢ ╘╢⁹ 

 

 

 ♄☻♩ 

(1)  ⌐ ─ ≈┬⇔⌐ ∆╢╙─≢⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2)  │⁸ │↓╣⌐ ∏╢ ─ ╩ ™√╙─≢⁸↔╖⁸ ⌂≥─

╩ ╕⌂™╙─≤∆╢⁹ 

(3)  │⁸ 2.3- 11─≤⅔╡≤∆╢⁹ 

 

2.3 11    

   ┤╢™─ mm 

 

┘   

┤╢™   

5 0.075 

    ♄  ☻  ♩ 90 100 0 20 

 

  

(1)  ⌐ ⌐ ∆╢╙─≢⁸ │ JIS A 5008 2008₈ 1 ₉

⌐ ∂≡™╢⁹ 

(2)  │⁸ ♪꜡ⱴ▬♩╩ ╗ ⁸ │↓╣⌐ ∏╢ ╩ ⇔√╙─≢⁸  

ה╖↔ ה ה ─ ⌂≥─ ╩ ╕⌂™╙─≤∆╢⁹ 

(3)  │⁸ ╡─ ⁸ ─ ⌐ ה ה │∕─ ╩

∆╢╙─≤∆╢⁹  

─ 

⅝↕─ 

  mm  
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(4)     

ᵑ ⌐≈™≡│⁸ 2.3- 12─≤⅔╡≤∆╢⁹ 

 

2.3- ה 12 ה  

       1.0    

      2.60  

          

┤╢™─  mm ┤╢™   

0.6 100 

0.15 90 100 

0.075 70 100 

 

ᵒ ⌂≥─ ⌐≈™≡│⁸ 2.3- 13─≤⅔╡≤∆╢⁹ 

 

2.3- ה 13 ה  

       1.0  

              2.60  

        4  

          ⌂   ⇔ 

ⱨ ꜡     50  

        3  

│  ↄ           

             

┤╢™─  mm ┤╢™  

0.6 100 

0.15 90 100 

0.075 70 100 
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 ◖fi◒ꜞ ♩  

(1)  │⁸ ◖fi◒ꜞ ♩ ⁸ⱪ꜠☻♩꜠☻♩ ◖fi◒ꜞ ♩ ⁸

◖fi◒ꜞ ♩ ⁸ⱪ꜠◐ꜗ☻♩ ◖fi◒ꜞ ♩ ⌂≥⁸ ⌂

⌐ ™╢◖fi◒ꜞ ♩ ≢⁸ │ JIS A 5002 2003 2008 ₈

◖fi◒ꜞ ♩ ₉⌐╟∫≡™╢⁹ 

(2)  ┘ ┘  

ᵑ │⁸ ⁸ ⁸ ⁸◖fi◒ꜞ ♩─ ┘ ⌂

≥⌐╟╡⁸ 2.3- 14 18─≤⅔╡≤∆╢⁹ 

 

2.3- 14 ⌐╟╢  

              

 
 ↑≈ ⁸ ⁸ ☻꜠ ♩⁸ⱨꜝ▬▪♇◦

ꜙ╩ ≤⇔√╙─  

 
 

╣⅝ ┘∕─  
 

 
 

☻ꜝ◓⌂≥─ ┘∕╣╠─  
 

 

 

2.3- 15 ─ ⌐╟╢  

   
   g cm3  

          

 1.3  1.0  

 1.3  1.8  1.0  1.5  

 1.8  2.3  1.5  2.0  

 

 

2.3 16 ─ ⌐╟╢        

                        

  ⸗ꜟ♃ꜟ ─ ─     ─    

 50.0  60.0  

 45.0  50.0  50.0  60.0  
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2.3- 17 ◖fi◒ꜞ ♩≤⇔≡─ ⌐╟╢  

   N mm2 

4 40  

3 30  40  

2 20  30  

1 10  20  

 

 

2.3- 18 ◖fi◒ꜞ ♩─ ⌐╟╢  

  kg m3 

15 1,600  

17 1,600  1,800  

19 1,800 2,000  

21 2,000  

 

 

ᵒ ┘ │⁸ ─ ⌐╟╢⁹ 

417⁸ 419  

121⁸ 219 

(1)  №╢ │⁸ ⇔√ ─ ╩   ⌐ ∆╢⁹ 

 

(3)    

ᵑ  │⁸ 2.3- 19─≤⅔╡≤∆╢⁹ 

2.3- 19    

ה          

          1    

(SO ≤⇔≡)     0.5  0.5  

    (NaCЄ≤⇔≡)   0.01  0.01  

(CaO≤⇔≡)      50  

         ─ ⅜ │ ╟╡ ™ 

              20  

            1  2  

   ─      10  10  
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( 1)  ◌ꜟ◦►ⱶ─ │⁸ ☻ꜝ◓ ┘∕─ ∞↑⌐ ↕╣╢⁹ 

(2) ⌐ ∆╢ ╩ ⌐ ≤∆╢◖fi◒ꜞ ♩⌐ ™╢ ⌐│⁸∕

─ ╩ ™√◖fi◒ꜞ ♩╩⁸JIS A 1148 2010₈◖fi◒ꜞכ♩─

₉⌐ ≠™√ ╩ ™⁸ ╩ ⅛╘╢╙─≤∆╢⁹ 

 

ᵒ ─ │⁸ 2.3- 20─≤⅔╡≢⁸ ─ │⁸ 2.3- 21─≤⅔╡≤∆

╢⁹ 

2.3- 20    

   

┤╢™  ↕
─ 
─   

⅝↕─ 
mm 

 
 

mm    25 20 15 10 5 

   15 5  100 90 100 40 70 0 15 

ה  20 5 100 90 100  20 75 0 15 

 

2.3- 21    

┤╢™─  
┤╢™  ─ 

 

mm 

   
 

mm 10 5 2.5 1.2 0.6 0.3 0.15 

ה ה

 

5  100 90 100 75 100 50 90 25 65 15 40 5 20 

5 0.3 100 90 100 30 90 5 60 0 35 0 20 0 10 

 

 

ᵓ ─ │⁸ ⌐≈™≡ ⇔≡ ╘√ ≤⁸ ⌐⅔™≡

│⁸±0.30 ⁸ ⌐⅔™≡│⁸±0.15 ⇔⌂™╙─≤∆╢⁹ 

 

(4)  │⁸ ─ ╩ ∆╢╙─≤∆╢⁹ 

ᵑ   

ᵒ ╕√│  

(1) ⌐≈™≡│ JIS A 5002 2003 2008 ≢ ∆╢ ⌐╟╡⁸◖fi◒ꜞ

♩≤⇔≡─ ┘ ⌐╟╢ ╩ ╘√≤⅝─◖fi◒ꜞ ♩─

⁸ ה ─ ╖ ╦∑ ┘∕╣⌐ ™√☿ⱷfi♩─ ╩ ∆╢⁹ 

⅝↕─ 

┤╢™─  
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2.4    

│⁸ ─ ⌐ ∆╢ ≢⁸ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ◒ꜝ♇◦ꜗꜝfi 

(1)  │⁸ ⌐ ⁸ ⁸♩fiⱠꜟ⁸ ה ─ ⅎ⅔╟┘ ⇔ ⁸

⌐ ∆╢╙─≢№╢⁹ 

(2)  ┘  

ᵑ ⁸▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ⁸☿ⱷfi♩◖fi◒ꜞ ♩ ⅛╠

⇔√ №╢™│↓╣╠╩ ⇔√ ⌐⁸ ⌐ ∂≡ ╩ ⅎ⁸

─ ⅜ ╠╣╢╟℮⌐ ⇔√╙─≢№╢⁹ 

ᵒ ▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ╩ ∆╢ ⌐│⁸ ⅜ ≢ 50

≤∆╢⁹ 

(3)  │⁸ ╠⅛™ │ ╣╛∆™ ה╖↔⁸ ⌂≥─ ╩ ╕⌂™╙─≤∆╢⁹ 

(4)    

ᵑ │⁸ 2.4- 1─≤⅔╡≤∆╢⁹ 

 
2.4- 1  ∆╡┼╡  

∆╡┼╡   40    

 

ᵒ ⁸ CBR ┘ │⁸ 2.4 2─≤⅔╡≤∆╢⁹ 

 
2.4 2  ⁸ CBR⁸  

 
┤╢™─  

┤╢™   
CBR 

 

 

 

PI  

─ 
 

mm 

┘  
 
mm 50 40 30 20 5 2.5 

RC 40 40 0 100 
95

100 
 

50

80 

15

40 

5

25 
40  

6

 

RC 30 30 0  100 
95

100 

55

85 

15

45 

5

30 
40  

6

 

≢ ∆╢ ─ │⁸┤╢™ 40mm─ ─╖╩

∆╣┌╟™⁹ 

▪☻ⱨ□ꜟ♩◖fi◒ꜞכ♩ ╩ ╗ ◒ꜝ♇◦ꜗꜝfi│⁸20ϴ

40ϴ┼ ⅜ ∆╢≤⁸∕─ ─ ⌐╙╟╢⅜ CBR│ 10

∆╢⁹↓─√╘⁸ CBR─ ⌐≈™≡│⁸ ⇔™ ╩ ⇔≡™╢⁹ 

(5)  ∕─  

ᵑ RC 40 ⌐ ↕╣√╙─│⁸◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ ─ ≤⇔≡

≢№╢  

ᵒ ≤⇔≡─◘fi♪ⱴ♇♩ ≤⇔≡╙ ≢№╢⁹  

⅝↕─ 
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(1)  │⁸ ≤⇔≡⁸ ╩ ≤⇔≡ ↕╣√╙─≢№╢⁹ 

(2)  ┘  

ᵑ ┘ ▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ⁸☿ⱷfi♩◖fi◒ꜞ ♩ ⅛

╠ ⇔√ №╢™│↓╣╠╩ ⇔√ ⌐⁸ ⌐ ∂≡ ╩ ⅎ⁸

─ ⅜ ╠╣╢╟℮⌐ ⇔√╙─≢№╢⁹ 

ᵒ ▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ╩ ∆╢ ⌐│⁸ ⅜ ≢ 30

≤∆╢⅛⁸ ⅜ 30 ╩ ⅎ╢╙─⌐≈™≡│⁸ ─ ⅜ ╠╣╢╟℮⌐☿ⱷ

fi♩╛ ⌐╟╢ ╩⅔↓⌂℮╙─≤∆╢⁹√∞⇔⁸∕─ ⌐│⁸

⌐ ∆ ◒꜡ⱶ ╩ ™ ≢№╢↓≤╩ ∆╢↓≤⁹ 

(3)   

ᵑ │⁸ ╠⅛™ │ ╣╛∆™ ⁸↔╖⁸ ╩ ╕⌂™╙─≤∆╢⁹ 

ᵒ ⁸ ⁸ │⁸ 2.4- 3─≤⅔╡≤∆╢⁹ 

 
2.4 - 3   ⁸ ⁸  

┤╢™─  

┤╢™   

CBR 

 

 

 

 

 

mm 

  

┘  
 50 40 30 20 5 2.5 0.4 0.075 

RC 40 40 0 100 
95

100 
 

60

90 

30

65 

20

50 

10

30 

2

10 
90  

4

 

RC 30 30 0  100 
95

100 

60

90 

30

65 

20

50 

10

30 

2

10 
90  

4

 

│⁸425ɡm ┤╢™╩ ⇔√ ≢ ╘╢⁹ 

┤╢™─ ⅜ 2.4- 3─ ≢№∫≡╙⁸⌂╘╠⅛⌂

≤⌂╢╙─╩ ≤∆╢⁹ 

▪☻ⱨ□ꜟ♩◖fi◒ꜞכ♩ ╩ ╗ │⁸20ϴ 40ϴ┼

⅜ ∆╢≤⁸∕─ ─ ⌐╙╟╢⅜ CBR│ 10 ∆╢⁹

↓─√╘⁸ CBR─ ⌐≈™≡│⁸ ⇔™ ╩ ⇔≡™╢⁹ 

 

 ☻ꜝ◓ 

(1)  │⁸ ⁸ ▪☻ⱨ□ꜟ♩ ⌐ ∆╢╙─≢⁸ │ JIS A 5015

2008₈ ☻ꜝ◓ 1 ₉⌐╟∫≡™╢⁹ 

(2)  ≢ ∆╢ ☻ꜝ◓≤⁸ ─ ≢ ∆╢ ☻ꜝ◓╩ ≤

⇔⁸↓╣╠─ ╩ │ ╖ ╦∑≡ ≤⇔≡ ⇔√╙─≢⁸◄ ☺fi◓⌐

╟∫≡☻ꜝ◓─ ╩ ↕∑√╙─≤∆╢⁹ 

(1) ◄ ☺fi◓≤│ ☻ꜝ◓─ ╛⁸ ☻ꜝ◓─

╩ ⌐⇔⁸ ⇔ ☻ꜝ◓ ┘ ☻ꜝ◓╩ ⁸ ┘ ≤

↕∑╢ ⁹◄ ☺fi◓ ⌐│⁸ ┘ ⌐╟╢ ◄ ☺fi◓≤⁸ │

⌐╟╢ ◄ ☺fi◓⅜№╢⁹ 

(3)  ☻ꜝ◓│⁸ ™╙─ │ ה╖↔⁸─╙™ ה ⌂≥─ ╩ ╕⌂™╙

─ 

⅝↕─ 

  mm  



  

24 

─≤∆╢⁹ 

(4)   

1)  ≤⇔≡─⁸ ☻ꜝ◓ HMS⁸ ☻ꜝ◓ MS⁸◒

ꜝ♇◦ꜗꜝfi ☻ꜝ◓ CS ─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ☻ꜝ◓╩ ™√ ☻ꜝ◓│⁸ ╩ ™⁸ ⅜⌂™╙─≤∆

╢⁹ 

ᵒ ≤⇔≡ ─ ☻ꜝ◓│⁸ ⅜ . ≢⌂↑╣┌⌂╠⌂™⁹ 

ᵓ ╘⌐№√∫≡│⁸ ⌂ ╩ ∫≡™╢╙─≤∆╢⁹ 

ᵔ ┘ ─ │⁸ ≢ 1,500kg 3 ≤∆

╢⁹ 

ᵕ ⁸ ┘ │⁸ 2.4- 4─≤⅔╡≤∆╢⁹ 

 

2.4- 4 ┘  

┤╢™─ 

mm 

┘  

┤╢™   

CBR 

 50 40 30 25 20 13 5 2.5 0.4 0.075 

◒ꜝ♇◦ꜗꜝfi 

☻ꜝ◓ CS 40  
100 

95

100 
  

50

80 
 

15

40 

5

25 
  30  

◒ꜝ♇◦ꜗꜝfi 

☻ꜝ◓ CS 30  
 100 

95

100 
 

55

85 
 

15

45 

5

30 
  30  

◒ꜝ♇◦ꜗꜝfi 

☻ꜝ◓ CS 20  
   100 

95

100 

60

90 

20

50 

10

35 
  30  

 

☻ꜝ◓ MS 25  
  100 

95

100 
 

55

85 

30

65 

20

50 

10

30 
2 10 80  

 

☻ꜝ◓ HMS 25  
  100 

95

100 
 

60

80 

35

60 

25

45 

10

25 
3 10 80  

 

ᵖ ☻ꜝ◓ ─ ↕│⁸ 2.4- 5─≤⅔╡≤∆╢⁹ 

 

2.4- 5 ↕ 

     14  

↕ mm2 1.2  

 

ᵗ ⌐ ∫≡ JIS A 1210 2009₈ ╘⌐╟╢ ─ ╘ ₉⌐╟╡⁸

╘ ─ ╩ ⇔≡⅔ↄ↓≤⁹  
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2)  ▪☻ⱨ□ꜟ♩ ⁸ ≤⇔≡─⁸ ☻ꜝ◓ SS⁸◒ꜝ♇

◦ꜗꜝfi ☻ꜝ◓ CSS ─ │⁸ ─≤⅔╡≤∆╢⁹ 

ᵑ ☻ꜝ◓─ │⁸ 2.4- 6─≤⅔╡≤∆╢⁹ 

2.4- 6 ☻ꜝ◓─  

 ┘  
  

  (%) 

∆╡┼╡

 
 

CSS   50  2.0  

SS 2.45  3.0  30  2.0  

 

 

ᵒ ┘ │⁸ 2.4- 7─≤⅔╡≤∆╢⁹ 

 

2.4- 7   ┘   

  ┤╢™─ 

mm 

 ┘  

┤╢™   

40 30 25 20 13 5 2.5 1.2 

SS 20   100 85 100 0 15     

SS 13    100 85 100 0 15    

SS 5     100 85 100 0 25 0 5 

CSS 30 100 95 100  55 85  15 45 5 30  

CSS 20   100 95 100 60 90 20 50 10 35  

 



  

26 

2.5    ← ╡  

│ ⅜ ⌐ ≢ ◒ꜝ♇◦ꜗꜝfi ≢│ ⌂ ⅜ ≢⅝⌂™

⌐ ─ ⅎ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹⌂⅔ ─ │ ⅜ ⇔≡™

╢≤ ⅎ╠╣╢↓≤⅛╠ ⅎ≤⇔≡ ◒ꜝ♇◦ꜗꜝfi ╩ ™╢↓≤╩ ≤∆

╢⁹ 

  

(1)  ─ │⁸ ⁸ ⁸ ↓℮ ⁸ ⁸ │↓╣╠⌐ ∏╢

≤∆╢⁹ 

(2)  ╩ ↄ⌐│⁸ ⌐ ∂≡⁸ ™⁸№╢™│⁸┼╪ ⌂╙─⅜⌂™╟℮⌐⁸╟™

⌐ ↄ╙─≤∆╢⁹ 

(3)  │⁸ ⁸ ≢⁸⅝╣≈⅜ ↄ⁸↔╖⁸ ⁸ ─ ╩ ╕⌂™╙─

≤∆╢⁹ 

  

(1)  │⁸2.45 ≤∆╢⁹ 

(2)  │⁸ 2.5- 1─≤⅔╡≤∆╢⁹ 

2.5- 1    

 ┘  cm  ⌐ ∆╢  
 JIS A 5006

 

←╡ T 1  5 15 
  

80  

  

⌂⇔ 

←╡ T 2  15 20  

←╡ T 3  25 35  

←╡ T 4  40 50 90  20  

 

(1) ⌐╟╢ ≢⁸ ⌐ ∆╢ ╩ ∆╢ │⁸ ≤⇔≡

⌐╟╢⁹ 

 ←╡ ─ JIS A 5006 - 1995 2011 ₈ ←╡ ₉│⁸ ⅝↕

⅜ ≢ ↕╣≡™╢⅜⁸ ⌐№╦⌂™ ⅜№╢─≢⁸ ⁸ ⌐╟╢ ≤

⇔√⁹ 
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3.1  

3.1.1  ◖fi◒ꜞכ♩  

 

│⁸ ◖fi◒ꜞכ♩ ≤⇔≡ ∟◖fi◒ꜞכ♩ ⌐ ↕╣╢ ≢№

╢⁹ 

 │⁸ 3.1.1 ─≤⅔╡≤∆╢⁹ 

3.1.1   ┘  

    ─  

   235 

 
295  

345 

 

)    ≢⁸ 295 ⅜ ↕╣≡™╢╙─⅜№╢⅜⁸ ─ ─

⌐№√∫≡│⁸ ⁸ ≤ ∆╢↓≤⁹ 

)   390⁸490 ╩ ™╢ │ ≤ ∆╢↓≤⁹ 

 │⁸ ⱷכ◌כ │ ⱷכ◌כ⌐╟╢ ⅛╠⁸ ⌐╟∫≡ ∆╢╙

─≤∆╢⁹ 

 ─  ⁸ ─ ─ ⌐≈™≡│⁸JIS G 3112 2010₈ ◖fi◒ꜞכ♩

₉⌐╟╢╙─≤∆╢⁹ 
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3.1.2   

│⁸ ∕─ ─ ⌐ ∆╢╙─≢№╢⁹ 

⌐ ∆╢ │⁸ ╩ ╦⌂™ ─╖─ ≤∆╢⁹ 

 │⁸ ─╖≤⇔⁸ │⁸ ⁸ ⁸ ⁸ ⁸   ≤∆╢⁹╕√⁸ 

⌐│⁸Ᵽכ▬fi◖▬ꜟ╩ ╗⁹  

 ( )  teel tructure  

─ │⁸ ─≤⅔╡≢№╢⁹ 

ΝΝ ⌐ ↕╣√ ≢⁸ ─ ↕⌐ ↕╣ ↕╣╢╙─ 

Ᵽכ▬fi◖▬ꜟΝΝ ⌐ ↕╣√ ≢⁸◖▬ꜟ⌐ ⅛╣ ↕╣╢╙─ 

ΝΝ 3.2.1 - 1 ⌐ ∆╢ ⌐ ↕╣√ ≢⁸ ─ ↕⌐ ↕╣    

↕╣╢╙─ 

ΝΝ ↕╣√ ⌐ ↕╣╢╙─ ⅛╠─ ╗⁹ √∞⇔⁸

┘ ≤⇔≡ ™╠╣╢ │⁸ ≤⇔≡ ╦⌂™⁹ 

ΝΝ ⌐ ↕╣√ ≢◖▬ꜟ ⌐ ↕╣╢╙─ 

ΝΝ ─ ⌐ ≤╙ ↕╣√ ≢⁸ ─ ↕⌐ ↕╣ ↕    

╣╢╙─  

 ─ ↕─ │⁸ ─ ⅜ ─ ⌐⌂╠⌂↑╣┌⌂╠⌂™⁹ 

 ─ ─ ─ │⁸ ╩ ≤⇔≡ 3.1.2 - 1─≤⅔╡≤∆╢⁹ 

 

3.1.2 1 ─ ─ ─      
                                                   mm 

   

 

↕ 

2,000  
2,000  

3,000  
3,000  

  6.0  10.0  9 14 15 

 10.0  25.0  8 11 12 

 25.0  40.0  6 9 10 

 40.0  63.0  6 8 8 

 63.0  100  5 7 7 

 

 ╩ ∆╢ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  27 6 ⌐ ↕╣√◘▬☼≤∆╢⁹ 

 

 

 

 

  



  

30 

(2)  ─ │⁸ ≤⇔ 3.1.2 2⌐╟╢╙─≤∆╢⁹ 

3.1.2 2           

                                 

  

   
    

    ֔0.050 ֔0.050 

  ⌐ ∂ 3.1.2 2 ─ ╩ ⇔≡╙╟™⁹ 

 

(3)  ─ ─ │ 3.1.2 3⌐╟╢╙─≤∆╢⁹ 

 

3.1.2 3 ─ ─    

                            mm 

 ↕   

6  45 25  500 ± 2  

 

(4)  ─ ⅜╡─ │⁸ ─ ↕ ⌐≈⅝ mm ≤∆╢⁹ ⇔⁸ ─ 

0.1 ≤∆╢⁹ 

(5)  ─ ─ │⁸JIS G 3194 2010₈ ─ ⁸ ⁸ ┘∕ 

─ ₉─ ≤⇔ ─ ↕ ⌐≈⅝ mm ≤∆╢⁹ 

(6)  Ⱶꜟ☻◔כꜟ─ ↕│ 0.03mm ≤∆╢⁹ 

 ─   ─ ─ ⌐≈™≡│⁸JIS G 3101 2017₈

₉⌐╟╢╙─≤∆╢⁹ 

 

 

JIS G 3199 2009 ⁸ ┘ ─ ↕  

JIS G 0901 2010 
┘ ─ ⌐╟╢

≤  

 
ה   и ה 29

11  
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3.1.3   

│⁸ ∕─ ─ ⌂ ⌐ ∆╢╙─≢№╢⁹ 

 │⁸ 3.1.3 ─≤⅔╡≤∆╢⁹ 

 

3.1.3   ┘  

 ─                   ⌐ ∆╢  

 SM400A 
⁸ ⁸ ┘ ─ ↕ 200mm  

 SM400A     6  32mm 

 SM400B  SM400B    33  40mm 

 SM400C 
⁸ ┘ ─ ↕ 100mm ⁸ ─

↕ 50mm  
 SM400C    41 100mm 

 SM490A 
⁸ ⁸ ┘ ─ ↕ 200mm  

 SM490A     6  25mm 

 SM490B  SM490B    26  40mm 

 SM490C 
⁸ ┘ ─ ↕ 100mm ⁸ ─

↕ 50mm  
 SM490C    41 100mm 

 SM490YA 
⁸ ⁸ ┘ ─ ↕ 100mm  

 SM490YA    6  16mm 

 SM490YB  SM490YB   17  40mm 

 SM520C 
⁸ ┘ ─ ↕ 100mm ⁸ ─

↕ 40mm  
 SM520C    41 100mm 

 SM570 
⁸ ┘ ─ ↕ 100mm ⁸ ─

↕ 40mm  
 SM570      6 100mm 

(1) Steel Marine  

(2) ⌂╠⇔╩ ⇔√≤⅝│⁸ ─ ─ ⌐ ╩⇔╢∆⁹ 

               490 ⁸ 490  

(3) ⌂╠⇔ │ ™╣ ╙≥⇔─ ╩ ⇔√ 570─ │⁸ ─ ─ ⌐

│ ╩⇔╢∆⁹ 

 

 570 ⁸ 570  

 

 ─ ↕─ │⁸ ─ ⅜ ─ ⌐⌂╠⌂↑╣┌⌂╠⌂™⁹ 

 ─ ─ ─ │⁸ ╩ ≤⇔≡ 3.1.3 - 2─≤⅔╡≤∆╢⁹ 
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3.1.3 2 ─ ─ ─  

mm 

 

 

 

 

 

 

 

╩ ∆╢ │⁸ ─≤⅔╡≤∆╢⁹⌂⅔⁸◘▬☼⌐≈™≡│

20 7 ⌐ ↕╣√ ─╙─╩ ∆╢↓≤╩ ≤∆╢⁹ 

(1)  │⁸ 3.1.3 3─≤⅔╡≤∆╢⁹ 

 

3.1.3 3   

─  ⌐ ∆╢  

  SM400A 4.5 32mm 

  SM400B 33 40mm 

  SM400C 41 45mm 

  SM490A 4.5 25mm 

  SM490B 26 40mm 

  SM490C 41 45mm 

  SM490YA 4.5 16mm 

  SM490YB 17 40mm 

  SM520C 41 45mm 

  SM570 4.5 32mm 

  

   

 

↕ 

2,000  
2,000  

3,000  
3,000  

  6.0  10.0  9 14 15 

 10.0  25.0  8 11 12 

 25.0  40.0  6 9 10 

 40.0  63.0  6 8 8 

 63.0  100  5 7 7 
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(2)  ─ │⁸ ≤⇔ 3.1.3 4⌐╟╢╙─≤∆╢⁹ 

 
3.1.3 4       

                                           
 

  
     

  SM400A ֔0.23  ֕2.5×C ֔0.035 ֔0.035 

  SM400B ֔0.20 ֔0.35 
0.60

1.50 
֔0.035 ֔0.035 

  SM400C ֔0.18 ֔0.35 
0.60

1.50 
֔0.035 ֔0.035 

  SM490A ֔0.20 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM490B ֔0.18 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM490C ֔0.18 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM490YA ֔0.20 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM490YB ֔0.20 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM520C ֔0.20 ֔0.55 ֔1.65 ֔0.035 ֔0.035 

  SM570 ֔0.18 ֔0.55 ֔1.70 ֔0.035 ֔0.035 

  ⌐ ∂ 3.1.3 ─ ╩ ⇔≡╙╟™ 

 

(3)  ┘ ╣ │ 3.1.3 5⌐╟╢╙─≤∆╢⁹╕√⁸ │

╩ ™ ⌐╟╢⁹ 

     C Si/24 Mn/6 Ni/40 Cr/5 Mo/4 V/14 

╣  C Si/30 Mn/20 Cu/20 Ni/60 Cr/20 Mo/15 V/10 5B 

 

3.1.3 5 ┘ ╣  
                     

        
 ╣ 

 

  SM490A 

  SM490B 

  SM490C 

  ֔0.38    ֔0.24 

  SM490YA 

  SM490YB 
  ֔0.38    ֔0.24 

  SM520C   ֔0.40    ֔0.26 

  SM570   ֔0.44    ֔0.28 
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(4)  ─ ─ │ 3.1.3 6⌐╟╢╙─≤∆╢⁹ 

 

3.1.3 6 ─ ─    

                       mm 

 ↕   

  4.5  45  25  500  ± 2  

 

(5)  ─ ⅜╡─ │⁸ ─ ↕ m⌐≈⅝ mm ≤∆╢⁹ ⇔⁸ ─ 0.1

≤∆╢⁹ 

(6)  ─ ─ │⁸JIS G 3194 2010₈ ─ ⁸ ⁸ ┘∕

─ 1 ₉─ ≤⇔ ─ ↕ ⌐≈⅝ mm ≤∆╢⁹ 

(7)  Ⱶꜟ☻◔כꜟ─ ↕│ 0.03mm ≤∆╢⁹ 

(8)  ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

▬)   ─⌂™╙─⌐≈™≡│ ∆╢⁹ 

꜡)   │ ─ 18.4 ⌐ ∫≡ ╩ ⇔⁸

─ ╩ ≡ ∆╢╙─≤∆╢⁹ 

 

(9)  Ⱶꜟ☻◔כꜟ ↕ │⁸ ⌐╟╡ ∆╢⁹ 

(10) ┘ ╣ ⌐ ↕╣√ ─ ╩ ⇔⁸

┘ ╣ ─ ╙ ∆╢⁹╕√⁸ ⁸Ⱶꜟ☻◔כꜟ ↕

│ ∆╢⁹ 

 ─   ─ ─ ⌐≈™≡│⁸JIS G 3106 2017₈

₉⌐╟╢╙─≤∆╢⁹ 

 

 

JIS G 3199 2009 ⁸ ┘ ─ ↕  

JIS G 0901:2010 
┘ ─ ⌐╟╢

┘  

 
ה   и ה 29

11  
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3.1.4  (▪fi◌כⱲꜟ♩ )  

│⁸▪fi◌כⱲꜟ♩⁸ ─▪fi◌כⱣכ ⌐ ∆╢╙─≢№╢⁹⌂⅔⁸ ⌐

≈™≡╙ ─ ⌐ ⇔≡™╣┌↓╣╩ ∆╢↓≤⅜≢⅝╢⁹ 

 │ 3.1.4 1─≤⅔╡≤∆╢⁹ 

3.1.4 1  ┘  

              

─  

          

 i  n   

35  0.32 0.38 0.15 0.35 0.60 0.90 0.030  0.035  

45  0.42 0.48 0.15 0.35 0.60 0.90 0.030  0.035  

(1) 0.30 ⁸ 0.20 ⁸ 0.20 ⁸ 0.35 ╩ ⅎ≡│⌂╠⌂™⁹ 

(2) ─ ╩ ℮ ─ │⁸JIS G 0321 2017₈ ─ ┘

∕─ ₉─ ⌐╟╢⁹ 

(3)  ××   teel  
××          ×100 

        arbon 
         ⅝⌂╠⇔ Normalize  
 

 │⁸ 3.1.4 2─≤⅔╡≤∆╢⁹ 

 
3.1.4 2   

     

                  

 
 

N/mm   

↕ 

N/mm  

 ┘ 

( )   

 ↕ 

HB   

35   305  510  23  149 207 

45   345  570  20  167 229 

(1)      : ⌂╠⇔ 

(2) ─ │⁸ ⌂╠⇔╩ ∫√ ─ ⌐≈™≡─╙─≢№╢⁹ 

 

 ─  ⁸  ─ ─ ⌐≈™≡│⁸JIS G 4051 2016₈

₉⌐╟╢╙─≤∆╢⁹ 

 

 

ה    з 29 11  
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3.1.5   

│⁸ ◘▬♪Ⱪ꜡♇◒ ⌐ ∆╢╙─≢№╢⁹ 

 │⁸ ⁸ │⁸ ≤∆╢⁹ 

⌐│⁸ ⌐ ╩ ↑╢⁹    

      teel asting  ⁸ :Centrifugal  

 ─  ─ ─ ⌐≈™≡│⁸JIS  G  5101- 1991 2016 ₈

₉⌐╟╢╙─≤∆╢⁹ 
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3.1.6   

│⁸ ─ ⌐ ∆╢╙─≢№╢⁹ 

 │ 3.1.6 1─≤⅔╡≤∆╢⁹ 

 

3.1.6 1 ─  

  ─   

 410 

 480 

teel asting eld  

 

 ─  ─ ─ ⌐≈™≡│⁸JIS G 5102- 1991 2016 ₈

₉⌐╟╢╙─≤∆╢⁹ 
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3.1.7  ┘ ╟╡  

│⁸ ↓─ ⌐⅔™≡ ≤™℮⁹ ┘ ╟╡ ↓─ ⌐

⅔™≡₈╟╡ ₉≤™℮⁹ ≢⁸ ≤⇔≡ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩⌐ ∆╢╙─≢№

╢⁹ 

 ⁸ ┘ ┘ │⁸ 3.1.7 1 ┘ 3.1.7 2─≤⅔╡≤∆╢⁹ 

3.1.7 1 ┘  

   

PC   A  SWPR1AN,SWPR1AL  

B  SWPR1BN,SWPR1BL  

 SWPD1N,SWPD1L  

PC ╟╡

 

2 ╟╡  SWPR2N,SWPR2L  

3 ╟╡  SWPD3N,SWPD3L  

7 ╟╡  A  SWPR7AN,SWPR7AL  

B  SWPR7BN,SWPR7BL  

19 ╟╡  SWPR19N,SWPD19L 
 

)  Steel Wire  Prestressed  Round 

Steel Wire  Prestressed  Deformed 

 1) │⁸ ╟╡ ↕⅜ 100N/mm2 ─ ╩ ∆⁹ 

2) ╟╡ │⁸ ↕ 1,720N/ mm2 ╩⁸ │ 1,860N/ mm2 ╩ ∆⁹ 

fiꜛ◦כ☿◒ꜝꜞ (3 ⌐╟∫≡⁸ │ ⁸ fiꜛ◦כ☿◒ꜝꜞ │ ╩

─ ⌐ ↑╢⁹ 
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3.1.7 - 2 ┘  

        ┘    

 

 

 

 

 

 

5mm⁸7mm⁸8mm⁸9mm 

 

 
2.9mm ╟╡ 

 

 
2.9mm ╟╡ 

 

 

╟╡ 9.3mm ╟╡ 10.8mm 

╟╡ 12.4mm ╟╡ 15.2mm 

 

 

╟╡ 9.5mm ╟╡ 11.1mm 

╟╡ 12.7mm ╟╡ 15.2mm 

 

 

╟╡ 17.8mm ╟╡ 19.3mm 

╟╡ 20.3mm ╟╡ 21.8mm  ╟╡ 28.6mm 

 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ┘╟╡ ⌐ ™╢ │⁸JIS G 3502 2013₈Ⱨ▪ⱡ ₉⌐ ⇔√ ╩ ™

⌂↑╣┌⌂╠⌂™⁹ 

(2)  ┘╟╡ ⌐ ™╢ │⁸ ⌐Ɽ♥fi♅fi◓╩ ∫√ ⁸ ⇔√╙─≤∆

╢⁹ 

(3)  ┘╟╡ │⁸ ⌐⅔™≡ └∏╖ ─√╘⁸Ⱪꜟכ▬fi◓╩ ℮⁹ 

(4)  ┘╟╡ ⌐ ™╢ ⌐│⁸ ⅜№∫≡│⌂╠⌂™⁹√∞⇔⁸ ╟╡ ┘

╟╡ ⌐ ™╢ ⌐ ╡⁸Ɽ♥fi♅fi◓ ─ ┘∕╣ ─ ≢─

∑ ⌐╟╢ ⅞ ⅜№∫≡╙╟™⁹ 

(5)  ╟╡ │⁸╟╡ ╦∑ ⌐⅔™≡⁸ ₁─ ╩≈⌂←√╘─ ∑ ╩ ∫≡│

⌂╠⌂™⁹ 

(6)  ╟╡ │⁸ ™≢│⌂╠⌂™⁹ 
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 ┘╟╡ ─ │⁸ 3.1.7 3─≤⅔╡≤∆╢⁹ 

 

3.1.7 3  

    ┘  

    -  

0.2 ┘⌐

∆╢  
  ┘ 

fiꜛ◦כ☿◒ꜝꜞ

( )  

     

 

 

 

 

5mm 27.9  31.9  4.0  8.0  2.5  

7mm 51.0  58.3  4.5  8.0  2.5  

8mm 64.2  74.0  4.5  8.0  2.5  

9mm 78.0  90.2  4.5  8.0  2.5  

 

 

  

5mm 29.9  33.8  4.0  8.0  2.5  

7mm 54.9  62.3  4.5  8.0  2.5  

8mm 69.1  78.9  4.5  8.0  2.5  

 

 
2.9mm ╟╡ 22.6  25.5  3.5  8.0  2.5  

 

 
2.9mm ╟╡ 33.8  38.2  3.5  8.0  2.5  

  

 

 

  

╟╡ 9.3mm 75.5  88.8  3.5  8.0  2.5  

╟╡ 10.8mm 102  120  3.5  8.0  2.5  

╟╡ 12.4mm 136  160  3.5  8.0  2.5  

╟╡ 15.2mm 204  240  3.5  8.0  2.5  

  

 

 

  

╟╡ 9.5mm 86.8  102  3.5  8.0  2.5  

╟╡ 11.1mm 118  138  3.5  8.0  2.5  

╟╡ 12.7mm 156  183  3.5  8.0  2.5  

╟╡ 15.2mm 222  261  3.5  8.0  2.5  

  

 

 

  

  

19 ╟╡ 17.8mm 330  387  3.5  8.0  2.5  

19 ╟╡ 19.3mm 387  451  3.5  8.0  2.5  

19 ╟╡ 20.3mm 422  495  3.5  8.0  2.5  

19 ╟╡ 21.8mm 495  573  3.5  8.0  2.5  

19 ╟╡ 28.6mm 807  949  3.5  8.0  2.5  
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 ┘╟╡ ─ ┘ │⁸ 3.1.7 4─≤⅔╡≤∆╢⁹ 

3.1.7 4  ┘  

       ┘   
 

(mm2)  

 

(kg/km)  

 

 

 

 

 

 

        5 mm 19.64 154 

        7 mm 38.48 302 

        8 mm 50.27 395 

        9 mm 63.62 499 

 

 
2.9mm ╟╡ 13.21 104 

 

 
2.9mm ╟╡ 19.82 156 

  

 

 

  

╟╡ 9.3mm 51.61 405 

╟╡ 10.8mm 69.68 546 

╟╡ 12.4mm 92.9 729 

╟╡ 15.2mm 138.7 1101 

  

 

 

  

╟╡ 9.5mm 54.84 432 

╟╡ 11.1mm 74.19 580 

╟╡ 12.7mm 98.71 774 

╟╡ 15.2mm 138.7 1101 

  

 

 

  

  

19 ╟╡ 17.8mm 208.4 1652 

19 ╟╡ 19.3mm 243.7 1931 

19 ╟╡ 20.3mm 270.9 2149 

19 ╟╡ 21.8mm 312.9 2482 

19 ╟╡ 28.6mm 532.4 4229 

 

 ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ┘╟╡ ⌐│⁸ ⌂ ⁸↕┘⌂≥─ ⅜⌂ↄ⁸ ⌐ ∕─ ⅜ ⇔≡™≡

│⌂╠⌂™⁹ 

(2)  ╟╡ │⁸Ᵽ▬fi♪⌂⇔≢ ⇔√≤⅝⁸┌╠↑≡│⌂╠⌂™⁹ 

(3)  ╟╡ ─╟╡ │⁸ ╟╡≤∆╢⁹ ╟╡│⁸JIS G 3525 2013₈꞉▬ꜘ꜡כⱪ₉─

⌐╟╢╙─≤∆╢⁹ 

(4)  ┘╟╡ ─ │ ↕ . ⌐≈™≡⁸ ≢ ⁸╟╡ ≢

≢⌂ↄ≡│⌂╠⌂™⁹ 

(5)  ╟╡ ─ │⁸ . ꜟכ◦↑∞ │►◊ ꜞfi♩fi ≤∆╢⁹∕╣

─ ╟╡ ꜟכ◦│ ꜟכ◦⁹╢∆≥ ⁸►◊ ꜞfi♩fi │ JIS G 3525 2013

₈꞉▬ꜘ꜡כⱪ₉─ ⌐╟╢⁹ 

(6)  ╟╡ ─╟╡─ ↕│⁸╟╡ ─ ≢ ≢№╡⁸ ╟╡ ┘ ╟╡ ≢

│⁸ 3.1.7 5─ ╟╡ ─ ─ ⁸ ╟╡ ┘ ╟╡ ≢

│ 3.1.7 5─∕╣∙╣─ ─ ≢⌂↑╣┌⌂╠⌂™⁹ 

(7)  │⁸╒╓ ™ ╩╙∟⁸ ⌂ ⇔ↄ│ↄ╓╖╩ │ ≢≈↑
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√╙─≤∆╢⁹ 

3.1.7 5  ┘               

                                        ( mm) 

         ┘          
≤

≤─  

 

 

 

 

  

5 mm 5.00  ±0.05  

7 mm 7.00  ±0.05  

8 mm 8.00  ±0.06  

9 mm 9.00  ±0.06  

 

 
2.9 mm  ╟╡ 2.9 ±0.03  

   

  

 

 

  

  

  

7 ╟╡  9.3mm 9.3 
0.4 

0.2 
0.05  

7 ╟╡ 10.8mm 10.8 
0.4 

0.2 
0.07  

7 ╟╡ 12.4mm 12.4 
0.4 

0.2 
0.08  

7 ╟╡ 15.2mm 15.2 
0.4 

0.2 
0.08  

   

  

 

 

   

7 ╟╡  9.5mm 9.5 
0.4 

0.2 
0.05  

7 ╟╡ 11.1mm 11.1 
0.4 

0.2 
0.07  

7 ╟╡ 12.7mm 12.7 
0.4 

0.2 
0.08  

7 ╟╡ 15.2mm 15.2 
0.4 

0.2 
0.08  

  

  

 

 

  

    

19 ╟╡ 17.8mm 17.8 
0.6 

 0.25 
 

19 ╟╡ 19.3mm 19.3 
0.6 

 0.25 
 

19 ╟╡ 20.3mm 20.3 
0.6 

 0.25 
 

19 ╟╡ 21.8mm 21.8 
0.6 

 0.25 
 

19 ╟╡ 28.6mm 28.6 
0.6 

 0.25 
 

╟╡ ┘ ╟╡ ─ │⁸╟╡ ─ ─ ≤∆╢⁹ 

 

 │⁸JIS G 3536 2014₈ ┘ ╟╡ ₉⌐╟╢╙─≤∆╢⁹ 

 ─    ─ ─ ⌐≈™≡│⁸JIS G 3536 2014₈

┘ ╟╡ ₉⌐╟╢╙─≤∆╢⁹ 
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JIS G 3536 2014  ┘ ╟╡   

JIS G 3502 2013  Ⱨ▪ⱡ  

JIS G 3525 2013  ꞉▬ꜘ꜡כⱪ 

JIS G 3538- 1994 2013

 
  

JIS Z 2241 2011   
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3.1.8   

│⁸ ≤⇔≡ⱪ꜠☻♩꜠☻♩◖fi◒ꜞכ♩⌐ ∆╢╙─≢⁸ ─ ⌐ ⇔√╙

─≢⌂↑╣┌⌂╠⌂™⁹ 

 ⁸ ┘ ┘ │⁸ 3.1.8 1 ┘ 3.1.8 2─≤⅔╡≤∆╢⁹ 

 

3.1.8 1 ┘  

          

 

          785/1030 

    

      930/1080 

      930/1180 

         1080/1230 

 

      
  930/1080 

  930/1080 

      
 1080/1230 

 1080/1230 

      
 1275/1420 

 1275/1420 

 teel  ar  restressed  Concrete  ound 

teel  ar  restressed  Concrete  eformed 

 

3.1.8 2 ┘  

    ┘  

 

9.2mm 11mm 13mm 17mm 

23mm 26mm 32mm 36mm 40mm 

 7.1mm 9.0mm 10.7mm 12.6mm 

 

 ─  ─ ─ ⌐≈™≡│⁸ │⁸JIS G 3109 2008₈ ₉⁸

│⁸JIS G 3137 2008₈ ₉⌐╟╢╙─≤∆╢⁹⌂⅔⁸

─ │ m⌐≈⅝ 10mm ≤∆╢⁹ 
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3.1.9    

│⁸ ─ ⁸ ─ ⌐ ∆╢╙─≢№╢⁹ 

 ⁸ ┘ │⁸ 3.1.9 1─≤⅔╡≤∆╢⁹ 

 

3.1.9 1 ⁸ ┘  

─  
     

     

 400 0.25    0.040  0.040  

 490 0.18  0.55  1.65  0.035  0.035  

  teel  ube  

 

 ─  ─ ─ ⌐≈™≡│⁸JIS G 3444 2016₈ ₉

⌐╟╢╙─≤∆╢⁹ 
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3.1.10     

│⁸ ⁸ ה ─ ⅝ ⌐ ∆╢╙─≢№╢⁹ 

 ┘ │⁸ 3.1.10 1─≤⅔╡≤∆╢⁹ 

3.1.10 1 ┘  

               

 

  
 

    ⱷ♇◐╩ ↕⌂™  

    ⌐ ⱷ♇◐╩ ⇔√  

teel as ipe  

 ─  ─ ─ ⌐≈™≡│⁸JIS G 3452 2016₈ ₉⌐╟

╢╙─≤∆╢⁹ 
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3.1.11    

│⁸ ⱴfiⱱכꜟ─┤√ ⌐ ∆╢╙─≢№╢⁹ 

 ┘ │⁸ 3.1.11 1─≤⅔╡≤∆╢⁹ 

 

3.1.11 1  ┘  

┘    

  ┤√  

  ┤√  

Ferrum Casting Ductile  

 

 │⁸ 3.1.11 2─≤⅔╡≤∆╢⁹ 

 

3.1.11 2   

┘  
↕ 

N/mm 

┘ 

 

↕ 

 

 600   210  

 700   235  

 

 ─  ┘ ⁸  ─ ─ ⌐≈™≡│⁸JIS G 5502

2007 2016 ₈ ₉⌐╟╢╙─≤∆╢⁹ 

 

 

 28 4  
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3.1.12   ⌡∏╖  

│⁸ ┘ ⱴfiⱱכꜟ─ ─ ◖fi◒ꜞכ♩┤√ ⌐

∆╢╙─≢№╢⁹ 

 ┘ │⁸ 3.1.12 ─≤⅔╡≤∆╢⁹ 

 

3.1.12   ┘  

   ┘    

   β ┤√  

   

Ferrum Casting 

β  ┤√ ─ │⁸ ╩ ∆╢↓≤⁹ 

 

 ─  ─ ─ ⌐≈™≡│⁸JIS G 5501- 1995 2015 ₈⌡∏╖

₉⌐╟╢╙─≤∆╢⁹ 

 

 

  

 28 4  
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3.1.13   ┘ ◒כ▪  

│ ∕─ ─ ─ ⌐ ∆╢╙─≢№╢⁹ 

 │⁸ 3.1.13 - 1─≤⅔╡≤∆╢⁹ 

3.1.13 - 1 ─  

   ─   ─  

 
 

 
 

 

E  ꜝ▬ⱶ♅♃♬▪   ┘ │ ±  

E    ┘ │  

E            ┘ │  

E  ▬ꜟⱵ♫▬♩           ┘ │ ±  

E           PA ┘ PB ┘ │  

 
 

 
 

 

E  

E XXX 

  ┘ │  E XXX 

E XXX 

E  
 PA⁸PB ┘ PC ┘ │  

E XXX 

1 ─ ─ ↑ │⁸ ─ ⌐╟╢⁹ 

   E 49 16 1 3 

─ ─ XXX 1 3⁸ 1⁸ ⁸31  

─ ─  

─ ↕─  

◒כ▪ ─  

 

2 ⌐ ™√ │⁸ ─↓≤╩ ∆╢⁹ JIS Z 3011 2004 2008       

₈ ┘ ⌐╟╢ ₉⌐╟╢⁹  

PA ⁸PB ∆╖  PC  

3 ─ ⌐ ™√ │⁸ ─↓≤╩ ∆╢ 

⁸ ± ⱪꜝ☻ ┘ ⱴ▬♫☻ ⁸ 

ⱴ▬♫☻ ⁸ + ⱪꜝ☻  

 

 ─  ─ ─ ⌐≈™≡│⁸JIS Z 3211 2008₈ ⁸ ┘

◒כ▪ ₉⌐╟╢╙─≤∆╢⁹ 
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3.1.14   ┘ ◘Ⱪⱴכ▪☺כ◒  

│ ∕─ ─ ─ ┘ ◘Ⱪⱴכ▪☺כ◒ ⌐ ∆╢

╙─≢№╢⁹ 

 ꞉▬ꜘ─ │⁸ 3.1.14 - 1─≤⅔╡≤∆╢⁹ 

 

3.1.14 - 1 ꞉▬ꜘ─  

          

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  

  

  

 

 

 

 

 

  

   

  

─ ─ ↑ │⁸ ─ ⌐╟╢⁹ 

       
 

 

◘Ⱪⱴכ▪☺כ◒  

꞉▬ꜘ 

 

 ⱨꜝ♇◒☻─ │⁸ 3.1.14 - 2─≤⅔╡≤∆╢⁹ 

3.1.14 - 2 ⱨꜝ♇◒☻─  

  ⱨꜝ♇◒☻─  

 ⱨꜝ♇◒☻ 

 Ⱳfi♪ⱨꜝ♇◒☻ 

 ⱨꜝ♇◒☻ 

─ ─ ↑ │⁸ ─ ⌐╟╢⁹  
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⁸ ⁸⸗ꜞⱩ♦fi ⁸◒꜡ⱶ⸗ꜞⱩ♦fi ⁸
│ ─ │  

 
ⱨꜝ♇◒☻─ ─ ⁸ ⁸ ⁸14  
 
ⱨꜝ♇◒☻─ ─ ⱨꜝ♇◒☻⁸ Ⱳfi♪ⱨ
ꜝ♇◒☻⁸ ⱨꜝ♇◒☻  

 
◘Ⱪⱴכ▪☺כ◒ ─  

 

 ─  ꞉▬ꜘ─ ⁸  ⱨꜝ♇◒☻─ ─ ─ ⌐≈™≡│⁸JIS Z 

3351 2012₈ ┘ ◘Ⱪⱴכ▪☺כ◒ ♁ꜞ♇♪꞉▬ꜘ₉⁸JIS Z 3352

2017₈◘Ⱪⱴכ▪☺כ◒ ⱨꜝ♇◒☻₉⌐╟╢╙─≤∆╢⁹ 

 

 

 

JIS Z 3183 : 2012 
┘ ◘Ⱪⱴ ☺▪ ◒ ─
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3.1.15    ┘ ◒כ▪ ⱨꜝ♇◒☻ ╡꞉▬  ꜘ

│ ∕─ ─ ─ ┘ ◒כ▪ ⌐ ∆╢╙─≢№╢⁹ 

 ꞉▬ꜘ─ │⁸ 3.1.15 - 1─≤⅔╡≤∆╢⁹ 

 

3.1.15 - 1 ┘ ꞉▬ꜘ─  

ⱨꜝ♇◒☻ ╡ 

─ ≤ ─

│ ─  

─  

─ 

 
─  

 

 

─ 

 

─

─

 

─

─

 

─

─  

 

 
 

 
    

 

 

 

╩ ∆ ─ ↑ │⁸ ─ ⌐╟╢⁹ 

 

   1     

 
─ ─ ⌂⇔⁸ ⁸ ⁸

⁸  
 
─ ─ ⱴꜟ♅Ɽ☻ ≢ ─╕╕  

 
─ ─ ●☻⁸ ●☻
≤▪ꜟ◗fi≤─ ●☻  

 
─ ┘ ∆╖ ⁸  

 
─ ─ ה ─ ה ─

╖ ∑≢ 12 ☻●♪ꜟכ◦⁹╢№ ─ ⅛╠⁸ ⁸
⁸ ⁸ ≤⌂╢⁹  

 
─ ϴ⁸ ϴ⁸ ϴ  

 
─ │ ─ ─

430 ⁸ 490 ⁸ 550 ⁸
590  

 
ⱨꜝ♇◒☻ ╡ ─  

 

 

 

 ─  ꞉▬ꜘ─ ─ ─ ⌐≈™≡│⁸JIS Z 3313 2009₈

┘ ◒כ▪ ⱨꜝ♇◒☻ ╡꞉▬ꜘ₉⌐╟╢╙─≤∆╢⁹ 
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3.1.16    ┘ ⱴ◓ ♁ꜞ♇♪꞉▬ꜘ 

│ ∕─ ─ ─ ┘ ⱴ◓ ⌐ ∆╢╙─≢№╢⁹ 

 ꞉▬ꜘ─ │⁸ 3.1.16 - 1 │ 3.1.16 - 2─™∏╣⅛⌐╟╢╙─≤∆╢⁹ 

 

3.1.16 - 1 ꞉▬ꜘ─ (1)  

┘

─ ≤

─ ─  

 

─ 

─  

 

─  

 

 

─  

─

─  

─  

─  

 

 0     
 

 

 

╩ ∆ ─ ↑ │⁸ ─ ⌐╟╢⁹ 

 

        

─ ─ ⁸  

 

─ ─ ●☻⁸ ●☻

≤▪ꜟ◗fi≤─ ●☻  

 

─ ─ ⌐⅔™≡

⅜  

 

─ ϴ⁸ ϴ⁸ ϴ  

 

─ ─ ─╕╕  

 

─ ─ 430 ⁸ 490

⁸ 550 ⁸ 590  

 

┘ ─ 
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3.1.16 - 2 ꞉▬ꜘ─ (2)  

   ◦ ꜟ♪●☻     

 

●☻ 

┘ 

490N  

 

 

 

 

●☻ 20% 25%( )≤

▪ꜟ◗fi≤─ ●☻ 
 

 

 ●☻ 
↕490N 520N ┘540N

  
●☻ 20% 25%( )≤

▪ꜟ◗fi≤─ ●☻ 

╩ ∆ ─ ↑ │⁸ ─ ⌐╟╢⁹ 

                    XX 

                       ꞉▬ꜘ─ ☻●♪ꜟכ◦⁸ ┘  

                       ─╕╕≢─ ─ ─    

                       ⱴ◓ ꞉▬ꜘ ┘Ⱶ◓ ─  

                       ꞉▬ꜘ─  

 

 

 ─  ꞉▬ꜘ─ ─ ─ ⌐≈™≡│⁸JIS Z 3312 2009₈

┘ ─ⱴ◓ ┘Ⱶ◓ ♁ꜞ♇♪꞉▬ꜘ₉⌐╟╢╙─≤∆╢⁹ 



  

55 

3.1.17   ●☻  

│⁸ ∕─ ─ ─ ♪ꜟכ◦☻● ⌐ ∆╢╙─≢№╢⁹ 

 │⁸ ─╖≤∆╢⁹ 

 │⁸ 3.1.17 - 1─≤⅔╡≤∆╢⁹ 

 

3.1.17 - 1      

               

   

   

   

⅝  .  

   .  

   ─⌂™↓≤ 

 

 ─  ⁸  ─ ─ ⌐≈™≡│⁸JIS K 1106 :2008 2012 ₈

●☻ ₉⌐╟╢╙─≤∆╢⁹ 

 ∆╢ ●☻│ 3.1.17 - 1─ ⁸ │↓╣≤ ─●☻≤∆╢⁹ 
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3.2      

3.2.1    
 

│⁸ ⌐╟∫≡ ↕╣√ ≢№╢⁹ 

 ┘ │⁸ 3.2.1 1─≤⅔╡≤∆╢⁹ 

3.2.1 1 ─ ┘  

  

 

 

 

 

 

 

 

I  
 

╖∙  
 

 
 

 
 

 
 

 

 ─  ┘ ─ ─ ⌐≈™≡│⁸JIS G 3192 2014₈

─ ⁸ ⁸ ┘∕─ ₉⌐╟╢╙─≤∆╢⁹ 
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3.2.2    

│⁸ ─ ─ ⌐ ∆╢╙─≢№╢⁹ 

 ─ │⁸ 3.2.2 - 1─≤⅔╡≤∆╢⁹ 

 
3.2.2 - 1  ─  

─  

 

 

 

 ┘ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ ┘ ─ │⁸ 3.2.2 2─≤⅔╡≤∆╢⁹ 

3.2.2 2 ┘ ─  
    

D  
 ±0.5  

D ÷3.1416  

♄▬ꜘⱷכ♥♃כⱪ 
 

↕

(t)  

↕

16mm

 

500mm

 

 ∑∏ 

 0.6mm 

ⱴ▬◒꜡ⱷכ♃כ  

500mm

 

800mm

 

 ∑∏ 

 0.7mm 

800mm

 

2000mm

 

 ∑∏ 

 0.8mm 

↕

16mm

 

800mm

 

 ∑∏ 

 0.8mm 

800mm

 

2000mm  

 ∑∏ 

 1.0mm 

↕ L  
 ∑∏ 

0 

 

 

 
 

⅜╡  
↕ ─ 

0.1  

 
 

Good 

 

≤⌂╢ ─

 
2mm  

  

Good 

 

≤⌂╢ ─

 

─ 0.5

 

√∞⇔ 4mm 

 
 

Good 

 

 

─ 
  700mm  2mm  

™ ╩ ℮ 2

─ ─

 

Good 
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™   700mm  

1016mm  
3mm  

÷3.1416 ─   

1016mm╩

ⅎ 2000mm  
4mm  
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(2)  2000mm╩ ⅎ╢╙─ ┘ ⅜ 1.0 ─╙─│⁸№╠⅛∂╘ ≤

∆╢↓≤⁹ 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ ◒כ▪┘ ─ ─ │⁸ 3.2.3 ╩ ∆╢╙ 

─≤∆╢⁹ 

(2)  ─┼╪ │⁸ 3.2.2 3─ ╕≢┼╪ ↕╣√ ⌐⁸   

─ ⌐⁸⅝∏⁸ ╣⅜ ∂≡│⌂╠⌂™⁹ 

 

3.2.2 3  

─  

◒כ▪                   

   ↕ 

N mm  

╕√│  

N mm  

   ┘       ↕ 

N mm  

┼╪ ─

(H) 

│ ─  
 
 

SKK 400 400  235  18  400   

SKK 490 490  315  18  490   

 

 ─  ┘  ─ ─ ⌐≈™≡│⁸JIS A 5525 2014

←™ ⌐╟╢╙─≤∆╢⁹ 
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3.2.3    

│ ─ ┘Ɽ▬ⱪꜟכⱨ ⌐ ∆╢╙─≢№╢⁹ 

 ─ │⁸ 3.2.3 - 1─≤⅔╡≤∆╢⁹ 

 

3.2.3 - 1  ─  

─  

 

 

 

 ┘ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ ┘ ─ │⁸ 3.2.3 2─≤⅔╡≤∆╢⁹  

    

3.2.3 2 ┘ ─  

           

D  
     ±0.5  

D ÷3.1416  

♄▬ꜘⱷכ♥♃כⱪ 
 

 

( )  

     ±1.0   

 

 

 

 

 

 

 

 

Good

 
 

   

1.1  

1.5  
±2.0  

1.5  ±1.5  

↕ 

( )  

↕ 

16mm 

 

500mm  

800mm  

 ∑∏

  0.7mm 

ⱴ▬◒꜡ⱷכ♃כ  

 800mm  

2000mm  

 ∑∏

  0.8mm 

↕ 

16mm 

 

500mm  

800mm  

 ∑∏

  0.8mm 

 800mm  

2000mm  

 ∑∏

  1.0mm 

↕ 

 

 ∑∏ 

0 

 

 

   Good
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3.2.3 2 ┘ ─ ≈≠⅝)  

           

⅜╡ 

 

 

 

 

↕  

─0.1

⁹  

√∞⇔⁸

↕ 6

─ ⁸ 6

 

 

Good

 

╡ 

 

 

 

 

 

 

↕  

─0.1

⁹  

√∞⇔⁸

↕ 6

─ ⁸6

 

 

Good

 

─

└

╠

⅝ 
 

 

─

 

↕ Є 15  10mm  

 

Good

 ↕ Є 15 ╩ 

ⅎ╢╙─ 

↕ Є

─   
 

─

 

   5mm  

 

Good

 

Q  

≤ 

⌂
╢

─

 
 

2mm  

 

Good

 

 Ω  

≤
⌂
╢ 

─

 
 

 

 
 

1000mm

 

 
↕ 

18  

─ 0.5

⁹√∞⇔

3mm 

 

 

Good

 

18 ╩ 

ⅎ╢╙─ 
─ 0.5

⁹√∞⇔

4mm 
1000mm╩ 

ⅎ╢╙─ 

 Ω  2mm  

 

─

™ 

500mm  

    700mm  
2mm  

™ ╩ ℮ 

2 ─ ─ ⌐⅔↑╢  

÷3.1416 ─ ⁹ 

Good

 

700mm  

   1016mm  
3mm  

1016mm╩ ⅎ 

  2000mm  
4mm  
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 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ ◒כ▪┘ ─ ─ │⁸ 3.2.3 3╩ ∆╢╙

─≤∆╢⁹ 

(2)  ─┼╪ │⁸ 3.2.3 3─ ╕≢┼╪ ↕╣√ ⌐⁸

─ ⌐⁸⅝∏⁸ ╣⅜ ∂≡│⌂╠⌂™⁹ 

 

3.2.3 3  

─  

◒כ▪                   

   ↕ 

 

N mm 

╕√│

 

N mm 

   ┘       ↕ 

 

N mm 

┼╪

─ (H) 

│ ─  

 

 

SKY 400 400  235  18  400   

SKY 490 490  315  18  490   

 

 ─  ┘  ─ ─ ⌐≈™≡│⁸JIS A 5530 2015

⌐╟╢╙─≤∆╢⁹ 
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3.2.4    

│⁸ ─ ⌐ ∆╢╙─≢№╢⁹ 

 ⁸ ┘ │⁸ ≤⇔⁸∕─ │ 3.2.4 1─≤⅔╡≤∆╢⁹ 

 

3.2.4 1 ─  

─  

SHK 400 

SHK 490M 

 

 ─  ─ ─ ⌐≈™≡│⁸JIS A 5526 2011₈ ←™₉⌐╟╢╙─

≤∆╢⁹ 
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3.2.5   Ⱳꜟ♩⁸ ♫♇♩ ┘ ─☿♇♩ 

│⁸ ∕─ ⌐ ∆╢╙─≢⁸ Ⱳꜟ♩( ₈Ⱳꜟ♩₉≤™

℮⁹)⁸ ♫♇♩ ₈♫♇♩₉≤™℮⁹ ┘

₈ ₉≤™℮⁹ ─☿♇♩ ₈☿♇♩₉≤ ∆╢⁹ ≢⁸Ⱳꜟ♩ ⁸♫♇

♩ ⁸ ⅛╠ ↕╣╢⁹ 

 ☿♇♩─ │⁸ 3.2.5 1─≤⅔╡≤∆╢⁹ 

 3.2.5 1 ☿ ♇ ♩ ─   

☿♇♩─  

∆╢ ─ ⌐╟╢ ─ ∑                          

     

  Ⱳ ꜟ ♩ 

     

  ♫ ♇ ♩ 

            

        

     F 8 T  
F10 35 

     F10 T 

 

 ☿♇♩─♩ꜟ◒ │⁸  3.2.5 2─≤⅔╡≤∆╢⁹ 

3.2.5 2 ☿♇♩─♩ꜟ◒  

                 

꜡♇♩─ ─♩ꜟ◒ ─  0.110  0.150 

꜡♇♩─ ─♩ꜟ◒ ─  0.010  

 

  ─  ⁸  ☿♇♩─♩ꜟ◒ ─ ─ ⌐≈™≡│⁸JIS B 1186 2013

₈ Ⱳꜟ♩ה ה♩♇♫ ─☿♇♩₉⌐╟╢╙─≤∆╢⁹ ⇔⁸

⌐ ∆╢ │ ↕╠⌐ ⌐╟╢╙─≤∆╢⁹ 

  ╘∫⅝╩∆╢ Ⱳꜟ♩│ JIS B 1186 2013₈ Ⱳꜟ♩ה

ה♩♇♫ ─☿♇♩₉─ ⌐ ∆╢╙─≤⇔ ≤ │ 3.2.5 3╩ ≤∆

╢⁹ 

3.2.5 3 Ⱳꜟ♩─ ≤  

  

⌡∂─ ┘ 

☿♇♩─  ⌐╟╢ ─ ∑ 

⌐╟╢

 
♩ꜟ◒ ─  Ⱳꜟ♩ ♫♇♩   

M20  A F8T F10 F35 

M22  A F8T F10 F35 

M24  A F8T F10 F35 

╘∫⅝─ │ JIS H 8641 2007 2016 ₈ ╘∫⅝₉─ 2 55 HDZ 55≤∆╢⁹  
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ה    з 29 11  

ה    и ה 29 11  
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3.2.6  ♩ꜟ◦▪ Ⱳꜟ♩⁸ ♫♇♩ ┘ ─☿♇♩ 

│⁸ ∕─ ⌐ ∆╢ ♩ꜟ◦▪ Ⱳꜟ♩ ₈Ⱳꜟ♩₉≤™℮⁹⁸

♫♇♩ ₈♫♇♩₉≤™℮⁹ ┘ ₈

₉≤™℮⁹ ─☿♇♩ ₈☿♇♩₉≤ ∆╢⁹ ≢⁸Ⱳꜟ♩ ⁸♫♇♩ ⁸

⅛╠ ↕╣╢╙─≢№╢⁹ 

 ☿♇♩─ │⁸  3.2.6 ─≤⅔╡≤∆╢⁹ 

 

3.2.6  ☿♇♩─  

☿ ♇ ♩ ─   ∆╢ ─ ⌐╟╢  

⌐╟╢                Ⱳ ꜟ ♩ ♫ ♇ ♩    

JIS  1186 2013   2

               
10 β 10 35 

β │♩ꜟ◦▪ ≢№╢↓≤╩ ∆ ≢№╢⁹ 

 

  ─  ─ ─ ⌐≈™≡│⁸JIS B 1186 2013₈ Ⱳ

ה♩ꜟ ה♩♇♫ ─☿♇♩₉⌐╟╢╙─≤∆╢⁹ 

 

 

 

JIS  B  1186 2013 
Ⱳꜟ♩⁸ ♫♇♩⁸ ─

☿♇♩ 

 
ה   з 29 11

 

 
ה   и ה

29 11  

   29  
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3.2.7  Ⱳꜟ♩⁸ ♫♇♩ ┘ ─☿♇♩ 

│⁸ ─ ⌐ ™╢╙─≢⁸ ╖ Ⱳꜟ♩( ⁸↓─ ⌐⅔™≡

₈Ⱳꜟ♩₉≤™℮⁹) ⁸ ♫♇♩( ⁸↓─ ⌐⅔™≡₈♫♇♩₉≤™℮⁹)

⁸ ( ₈ ₉≤™℮⁹) ⅛╠ ↕╣√╙─( ⁸↓─ ⌐⅔™≡₈☿

♇♩₉≤ ∆╢⁹)≢№╢⁹ 

  ☿♇♩─ ┘ ∆╢ ─ ⌐╟╢ ─ ∑│⁸ 3.2.7 1 ─

≤⅔╡≤∆╢⁹ 

 

3.2.7 1  ☿♇♩─  

☿♇♩─  
  ∆╢ ─ ⌐╟╢ ─ ∑ 

  ╖ Ⱳꜟ♩  ♫♇♩    

     B 8T F 8 
F35 

     B10T F10 

 

  ─  ─ ─ ⌐≈™≡│⁸JIS B 1186 2013₈ Ⱳ

ה♩ꜟ ה♩♇♫ ─☿♇♩ 1 ₉⌐╟╢╙─≤∆╢⁹ 

 

 

 

JIS B 1186 2013 ₈ Ⱳꜟ♩ה ה♩♇♫ ─☿♇♩₉ 
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3.2.8   Ⱳꜟ♩⁸♫♇♩ ┘꞉♇◦ꜗכ 

│⁸ ⁸ⱨ▼fi☻ ─ ╡ ↑ ⌐ ∆╢╙─≢№╢⁹  

 ⁸ ⁸ ⁸ ┘ ─ │⁸ 3.2.8 1─≤⅔╡≤∆╢⁹ 

 

3.2.8 1 Ⱳꜟ♩⁸♫♇♩ ┘꞉♇◦ꜗכ─  

                         → 

Ⱳꜟ♩ JIS B 1180 :2014 
  

 4.6   

│ ⱷ♇◐ 

│ ⱷ♇◐ 

♫♇♩ JIS B 1181 2014 
  

 4   

│ ≤⇔≡

ⱷ♇◐≤∆╢ 

│ ≤⇔≡

ⱷ♇◐≤∆╢ 

 ┌⌡  

( - )  

JIS B 1251 2001 2016

 
 ⱷ♇◐ 

  

 ( - )  
JIS B 1256 2008  ₁  ⱷ♇◐ 

 

  ─  ─ ─ ⌐≈™≡│⁸JIS B 1180 2014₈ Ⱳꜟ♩₉⁸JIS B 

1181 2014₈ ♫♇♩₉⁸JIS B 1251 2001 2016 ₈┌⌡ ₉⁸JIS B 1256 2008₈

₉⌐╟╢╙─≤∆╢⁹ 
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3.2.9   ☻♃♇♪ 

│⁸ →√ ─∏╣ ╘ ≤⇔≡ ∆╢╙─≢№╢⁹ 

 │⁸ ⌐ ∆╢ ┘ ≤ ┘ ↕≤⌐╟╡⁸ 3.2.9 1─≤⅔╡≤∆╢⁹ 

 

3.2.9 1    

                mm  

 ┘    ┘    ↕  

19 
           

22 

(1) ┘ ↕ │⁸ ─ ⅜╡ ↕─ ≢№╢⁹ 

(2)↓─ ─ ╩ ⌐ ≤∆╢ │⁸ ⅜ ∆╢⁹ 

 

 ─  ─ ─ ⌐≈™│⁸JIS B 1198:2011₈ ⅝☻♃♇♪₉⌐╟╢╙

─≤∆╢⁹ 
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3.2.10  ꜟⱩכ◔ 

│⁸ ─ ≤⇔≡ ↕╣╢╙─≢№╢⁹ 

 ☻♩ꜝfi♪꜡כⱪ 

☻♩ꜝfi♪꜡כⱪ─ ┘ │⁸ ≤⇔⁸ 3.2.10 1─≤⅔╡≤∆╢⁹ 

 

3.2.10 1 ☻♩ꜝfi♪꜡כⱪ─ ┘  

   
7 6╟╡ 

☻♩ꜝfi♪ ╡ 

19 6╟╡ 

☻♩ꜝfi♪ ╡ 

37 6╟╡ 

☻♩ꜝfi♪ ╡ 

 7×7 7×19 7×37 

   

   

   

 19  

6╟╡  

ⱪכ꜡ ╡ 

 26  

6╟╡  

ⱪכ꜡ ╡ 

  6× 19   6× 26  

   

  

   

  

31 6╟╡ 

 

ⱪכ꜡ ╡ 

  

36 6╟╡ 

 

ⱪכ꜡ ╡ 

  

41 6╟╡ 

 

ⱪכ꜡ ╡ 

 
 6×

31  

 6×

36  

 6×

41  
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 ☻Ɽ▬ꜝꜟ꜡כⱪ 

☻Ɽ▬ꜝꜟ꜡כⱪ─ ┘ │⁸ ≤⇔⁸ 3.2.10 2─≤⅔╡≤∆╢⁹ 

 

3.2.10 2 ☻Ɽ▬ꜝꜟ꜡כⱪ─ ┘  

   19 ╟╡ 37 ╟╡ 61 ╟╡ 91 ╟╡ 127 ╟╡ 

 1×19 1×37 1×61 1×91 1×127 

   

     

   169 ╟╡ 217 ╟╡  

 1×169 1×217 

   

  

 

 

 ⱪכ꜡ꜟ▬◖♪◒♇꜡ 

─ⱪכ꜡ꜟ▬◖♪◒♇꜡ ┘ │⁸4 ≤⇔⁸ 3.2.10 3─≤⅔╡≤∆

╢⁹ 

 

3.2.10 ─ⱪכ꜡ꜟ▬◖♪◒♇꜡ 3 ┘  

 

   

 

1  

1  

 

1  

2  

 

2  

2  

 

2  

3  
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 ☻♩ꜝfi♪ 

☻♩ꜝfi♪─ ┘ │⁸ 3.2.10 4⁸ 3.2.10 5─≤⅔╡≤∆╢⁹ 

 Parallel Wire Strand   

 

3.2.10 4 ☻♩ꜝfi♪─ ┘  

 

   
          

 PWS- 19 PWS- 37 PWS- 61 PWS- 91 PWS- 127 

   

    
 

 

 

3.2.10 5 ☻♩ꜝfi♪─ ┘  

 

   
    

 PWS- 24 PWS- 30 PWS- 44 PWS- 52 

   

 
   

 

   
    

 PWS- 70 PWS- 80 PWS- 102 PWS- 114 
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 ☻♩ꜝfi♪ 

☻♩ꜝfi♪─ │⁸ 3.2.10 6 ─≤⅔╡≤∆╢⁹⌂⅔⁸ ─ ╩     

3.2.10 1⌐ ∆⁹ 

 

 

 

 

  

 

  

  

3.2.10 1 ─  

 

3.2.10 6 ☻♩ꜝfi♪─  

           

  PWC -  19   PWC -  151   PWC -  313 

  PWC -  31   PWC -  163   PWC -  337 

  PWC -  37   PWC -  187   PWC -  349 

  PWC -  55   PWC -  199   PWC -  361 

  PWC -  61   PWC -  211   PWC -  367 

  PWC -  73   PWC -  223   PWC -  379 

  PWC -  85   PWC -  241   PWC -  397 

  PWC -  91   PWC -  253   PWC -  421 

  PWC -  109   PWC -  265   PWC -  451 

  PWC -  121   PWC -  283   PWC -  499 

  PWC -  127   PWC Έ 295     

  PWC -  139   PWC -  301     

 Parallel Wire Cable  

 

  ─  ☻♩ꜝfi♪꜡כⱪ  ☻♩ꜝfi♪─ ─ ⌐≈

™≡│⁸ ₈ ꜟⱩכ◔ и - 1994 ☻♩ꜝ

fi♪꜡כⱪ ⁸ и - 1994 ☻Ɽ▬ꜝꜟ꜡כⱪ ⁸ и - 1994

ⱪכ꜡ꜟ▬◖♪◒♇꜡ ⁸ и - 1994 ☻♩ꜝfi♪ ┘

и - 1994 ☻♩ꜝfi♪ ₉⌐╟╢╙─≤∆╢⁹  
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ꜟⱩכ◔    6 10  

JIS  G  3506 2017  

JIS  G  3502 2013 Ⱨ▪ⱡ  

JIS  H  2107 2015  
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3.2.11  ♃▬꜡♇♪  

│⁸ ─ ⅎ ─ ─ ≤⇔≡ ∆╢╙─≢№╢⁹ 

  │⁸JIS G 3101 2017₈ ₉⌐╟╢ ⁸JIS G 3444 2016₈

₉⌐╟╢ ⁸JIS G 3201 2008₈ 1 ₉⌐╟╢

┘ JIS G 5101- 1991 2016 ₈ ₉⌐╟╢ ≢ ↕╣⁸∕─ │

3.2.11 1─≤⅔╡≤∆╢⁹ 

3.2.11 1 ♃▬꜡♇♪ ─  

               

 
  

  

  

  

 
  

  

  

  

 

  A 

   A 

   A 

  

  

  

 

    

   

    

  

  

  

 

 

 

 

 

 

 

 

 

 3.2.11 1    
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3.2.12  ◦ ☻ 

│⁸ⱪ꜠♥fi◦ꜛfi ─ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩⌐ ™╢ ◦ ☻⌐

∆╢╙─≢№╢⁹ 

  │⁸ ≤⇔≡☻Ɽ▬ꜝꜟ◦ ☻╩ ™⁸∕─ │ JIS G 3141 2017₈

┘ ₉─ )≤∆╢⁹ 

 ΝΝΝ teel late old ommercial 

  │⁸∕─ ™ №╢™│◖fi◒ꜞ ♩ ╖─≤⅝⌐⁸ ⌐ ⇔⌂™╙─≢

⌂↑╣┌⌂╠⌂™⁹╕√⁸∕─ ∑ ⁸ ⅛╠☿ⱷfi♩Ɑ ☻♩⅜ ╡ ╕⌂™

≢⌂↑╣┌⌂╠⌂™⁹ 

  ◦ ☻─ │⁸₈2017  ◖fi◒ꜞכ♩ [ ◖fi◒ꜞכ♩]

10. 5. 2.3 ─₉☻כ◦  ≢ ↕╣√ ⌐╟╢╙─≤∆╢⁹ 

  ◦ ☻─ ┘ │⁸ ⌐╟∫≡ ⌂╢─≢⁸₈◖fi◒ꜞ ♩ꜝ▬Ⱪꜝꜞ

 ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩ 3 3 ₉⌐╟

╢╙─≤∆╢⁹ 

 

 

 

JIS G 3141 2017 ┘  

      2017 ◖fi◒ꜞ ♩ [ ]  

      
◖fi◒ꜞ ♩ꜝ▬Ⱪꜝꜞ  ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩

3 3  
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3.2.13  ┘  

│⁸ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩ ⌐ ™╢ ─ ┘ ⌐

∆╢╙─≢№╢⁹ 

  ┘ │⁸ │ ↕╣√ ─ ⌐ ╘╠╣√ ⌐

∆╢ ⌐ ⇔√╡⁸ ⇔™ ╩ ∂╢↓≤─⌂™╟℮⌂ ┘ ↕╩ ∆╢╙─≢

⌂↑╣┌⌂╠⌂™⁹ 

  ┘ ─ │⁸  ₈ ─ ⅔╟┘

─ ₉ 2013 ◖fi◒ꜞ ♩ [ ⅔

╟┘ ] ) ⌐ ≠™≡ ⅛╘╢↓≤╩ ≤∆╢⁹ 

  ─ ┘ ─ ⁸ ⌐≈™≡│⁸ ─₈◖fi◒ꜞ ♩

ꜝ▬Ⱪꜝꜞ  ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩ 3 3 ₉

╩ ∆╢╙─≤∆╢⁹╕√⁸ ─ ⌐≈™≡│⁸ ─ ₁─ ⌐╟╢╙

─≤∆╢⁹ 

 

 

 

 

    2017 ◖fi◒ꜞ ♩ ₒ ₓ 

    
◖fi◒ꜞ ♩ꜝ▬Ⱪꜝꜞ  ⱪ꜠☻♩꜠☻♩◖fi◒ꜞ ♩

3 3  
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3.2.14  └⇔  

│⁸ⱨ▼fi☻ ┘ ⌐ ∆╢╙─≢№╢⁹ 

 └⇔ ─ │ 3.2.14 1─≤⅔╡≤∆╢⁹ 

 
3.2.14 1 ┘  

                       

ⱦ♬ꜟ  

ⱷ♇◐ (S)  

└⇔ ( )  

V- GS3 
JIS G 3543─ SWMV- GS3

╩ ™√╙─ 

─╟℮⌐ ⅜ ⇔ↄ⁸

⅜ ⅎ╠╣╢ ⁸ ─

⌐ ∆╢╙─≤∆╢  

V- GS2 
JIS G 3543─ SWMV- GS2

╩ ™√╙─ 
─ ⌐ ∆╢  

 

 ⱦ♬ꜟ ⇔√ ≤ ─ │⁸ 3.2.14 2─≤⅔╡≤∆╢⁹ 

 
3.2.14 2   

mm 

          ⱦ♬ꜟ ↕ 

3.2 2.6 0.2 

4 3.2 0.27 

 

 ≤ ─ ∑│⁸ 3.2.14 3─≤⅔╡≤∆╢⁹ 

 
3.2.14 3   ≤ ─ ∑    

mm  

           

     
25 32 40 50 

4.00   ủ ừ  ừ 

3.20  ừ ủ ừ  ừ 

(1)   ủ │⁸ ≢ ⇔≡™╢╙─≢№╢⁹ 
ừ │⁸ ⌐ ⇔≡™╢╙─≢№╢⁹ 

(2) │⁸ⱦ♬ꜟ ↕╣√╙── ≢№╢⁹ 

 

 

 ─  └⇔ ─  ≤ ─ ∑─ ─ ⌐≈™≡│⁸ 

JIS G 3552 2011₈└⇔ 1 ₉⌐╟╢╙─≤∆╢⁹ 
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JIS G 3532 2011      

JIS G 3543 2014 1  

JIS H 0401 2013 ╘∫⅝  

JIS A 1415 2013 ─ ⌐╟╢  

JIS K 6720 1 1999 2013

 

ⱪꜝ☻♅♇◒Ί ⱦ♬ꜟⱱ⸗ⱳꜞⱴכ ┘◖ⱳꜞⱴכ

Ί 1 ┘ ─◦☻♥ⱶ ┘ ─  

 ⱦ♬ꜟ  

JIS Z 2371 2015  
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3.2.15     

│⁸ ─ ⌐ ∆╢╙─≢№╢⁹ 

 ─ │⁸ 3.2.15 1─≤⅔╡≤∆╢⁹ 

 

3.2.15 - 1  ─  

                    

 ꜟכ꜠♪כ●

 

┘ 

 

ⱦכⱶ JIS G 3101:2017 │↓╣≤ ─╙─≤∆╢⁹ 

  JIS G 3444 2016 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱪꜝ◔♇♩ JIS G 3101 2017 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱳꜟ♩ ┘ 

♫♇♩ 

JIS B 1180 2014 ┘ JIS B 1181 2009⁹Ⱪꜝ◔♇♩ Ⱳꜟ♩

⌡∂─ ┘ 20 ─ │ 4.6 ≤⇔⁸ⱦכⱶ ┘

Ⱳꜟ♩(⌡∂─ ┘ 16)─ │ 6.8 ≤∆╢⁹ 

 ꜟכ꜠♪כ●

 

┘ 

 

ⱦכⱶ JIS G 3466 │↓╣≤ ─╙─≤∆╢⁹ 

  JIS G 3466 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱪꜝ◔♇♩ JIS G 3101 2017 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱳꜟ♩ ┘ 

♫♇♩ 

JIS B 1180 2014 ┘ JIS B 1181 ꜟכ꜠2009⁹ Ⱳꜟ♩ ⌡

∂─ ┘ 16 ┘ Ⱳꜟ♩ ⌡∂─ ┘ 20 ─

│ 6.8 ≤∆╢⁹ 

Ⱳ♇◒☻ⱦכⱶ 

 

ⱦכⱶ JIS  3466 │↓╣≤ ─╙─≤∆╢⁹ 

  JIS  3101 2017 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱪꜝ◔♇♩ JIS  3101 2017 │↓╣≤ ─╙─≤∆╢⁹ 

Ⱳꜟ♩ ┘

♫♇♩ 

JIS  1180 2014 ┘ JIS  1181 2009⁹ Ɽ♪ꜟ Ⱳꜟ♩

(⌡∂─ ┘M16) ┘ Ⱳꜟ♩(⌡∂─ ┘ 20)─

│ 6.8 ≤∆╢⁹ 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1) ─ꜟכ꜠♪כ●  │⁸ ≤⇔≡⁸ ≤∆╢⁹ 

(2)  Ⱳ♇◒☻ⱦכⱶ │⁸ ≤⇔≡⁸ ╘∫⅝ ─╕╕≤∆╢⁹ 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1) ⱶ⁸כⱦ─ꜟכ꜠♪כ●  ┘Ⱪꜝ◔♇♩│⁸ ≤⇔≡⁸ ╘∫⅝╩ JIS G 

3302:2017₈ ╘∫⅝ ┘ ₉⌐ ↕╣≡™╢ 275

/ ⇔⁸∕─℮ⅎ⌐ ⌐≡ ╩ ™⁸ ▪◒ꜞꜟ

20ɡ │↓╣≤ ─ ╩ ℮╙─≤∆╢⁹ 

(2)  Ⱳ♇◒☻ⱦכⱶ─ⱦכⱶ⁸Ⱪꜝ◔♇♩⁸Ɽ♪ꜟ⁸ ─ │⁸ ⁸JIS H 

8641 2007 2016 ₈ ╘∫⅝₉─ 55⌐ ↕╣≡™╢ 55  

550 / ╩ ⇔√╙─≤∆╢⁹ 
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 ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

(1) ─ꜟכ꜠♪כ●  ┘ │⁸ 3.2.15 - 1⁸ 3.2.15 - 2─≤⅔╡≤∆╢⁹ 

 

                              
                                                           

3.2.15 - ─ꜟכ꜠♪כ● 1  

 

3.2.15 - ─ꜟכ꜠♪כ● 2 ┘ ∕─  

  
    

    
 

 

ⱦ כ ⱶ    Ⱪ ꜝ ◔ ♇  

 
× ↕× ↕ 

 

× ↕× ↕ 

 

 

 

 

 
4 

₡75₢ 

350×4330×4.0 

  

139.8×2350×4.5 

  

70×31×4.5×300 

◖fi◒ꜞכ♩  

 
2 

₡75₢ 

350×4330×4.0 

  

139.8×1100×4.5 

  

 70×31×4.5×300 

 

 

 

 
4 

₡75₢ 

350×4330×4.0 

  

114.3×2250×4.5 

  

200×50×4.5×730 

◖fi◒ꜞכ♩  

 
2 

₡75₢ 

350×4330×4.0 

  

139.8×1150×4.5 

  

200×50×4.5×730 

◖fi◒ꜞכ♩  

 
2 

₡75₢ 

350×4330×4.0 

  

139.8×1150×4.5 

  

200×50×4.5×480 

 ₡  ₢ │◖ꜟ◕▬◦ꜛfi─ ≢№╢⁹ 

3.2.15 - ─ꜟכ꜠♪כ● 2 ┘ ∕─  

  
    

    
 

 

ⱦ כ ⱶ    

↕× ↕× ↕

 
× ↕× ↕  

 
◖fi◒ꜞכ♩  

 
1.5 

₡100₢ 

200×4330×6.0 

  

125×75×700×4 

 ₡  ₢ │◖ꜟ◕▬◦ꜛfi─ ≢№╢⁹ 
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(2)  Ⱳ♇◒☻ⱦכⱶ─ ┘ │⁸ 3.2.1 5 3─≤⅔╡≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 3.2.15 - 2 Ⱳ♇◒☻ⱦכⱶ─  

 

3.2.15 - 3 Ⱳ♇◒☻ⱦכⱶ─ ┘  

  
    

   
 

 

ⱦ כ ⱶ     

 × ↕× ↕× ↕ 

 

  ↕× × ↕× ↕ 

 

  

 

    

 2  
2 ẽ 200×200×4. 5×5,990  125×60×6×8×1,960 

◖fi◒ꜞכ♩  

 2  
2 ẽ 200×200×4. 5×5,990  125×60×6×8×860 

 

 ─  ─  ┘ ─ ─ ⌐≈™≡│⁸₈ ─

ה ₉ 28 12 ⁸ ⁸₈ (

)₉ 27 6 ⁸ ⌐╟╢╙─≤∆╢⁹ 

 

 

JIS B 1180 2014   Ⱳ ꜟ ♩ 1  

JIS B 1181 2009   ♫ ♇ ♩ 1  

JIS G 3101 2017  

JIS G 3302 2017 ╘∫⅝ ┘  

JIS G 3444 2016  

JIS G 3466 2016  

JIS H 8641 2007 2016      ╘ ∫ ⅝ 

       
─ ה 28 12
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3.2.16   

│⁸ ⌐ ↕╣≡™╢ ╩ ↄ ≢⁸ ─ ⌐ ⇔√

╙─≢⌂↑╣┌⌂╠⌂™⁹ 

⌂⅔⁸ ─ ⌐ ↕╣≡™⌂™╙─⌐≈™≡│⁸₈ ⁸

30 2 ₉ ┘₈ ⁸ 15 5 ₉⌐╟╢

╙─≤∆╢⁹ 

 ─ ┘ ↑ ─ ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ │⁸JIS H 4000 2017₈▪ꜟⱵ♬►ⱶ ┘▪ꜟⱵ♬►ⱶ ─ ┘ ₉

- 5052 34 │⁸↓╣≤ ─╙─╩ ™╢↓≤≤⇔⁸ │ ─╙─

≤∆╢⁹ 

(2)  │⁸JIS H 4100 2015₈▪ꜟⱵ♬►ⱶ ┘▪ꜟⱵ♬►ⱶ ─ ₉ - 6063

5 │⁸↓╣≤ ─╙─≤∆╢⁹ 

(3)  ╘ │⁸JIS G 3101 2017₈ ₉─ SS400─ ⌐ ∆╢╙─

╩ ™⁸ │⁸JIS H 8641 2007 2016 ₈ ╘∫⅝₉ 55 55

─ ⌐ ∆╢╙─≤∆╢⁹ 

(4)  Ⱳꜟ♩ ┘♫♇♩ │⁸JIS G 3101 2017₈ ₉─ SS400─ ⌐

∆╢╙─╩ ™⁸ │⁸JIS H 8641 2007 2016 ₈ ╘∫⅝₉ 35

35 ─ ⌐ ∆╢╙─≤∆╢⁹ 

(5)  ─ ─ │⁸₈ ₉ 30 2 ⌐╟

╢╙─≤∆╢⁹ 

 ┘ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ┘ │⁸JIS G 3444 2016₈ ₉ STK400) JIS G 3452:2016

₈ ₉ SGP ⁸ ┘ JIS G 3106 2017₈ ₉ SM400)

╕√│⁸↓╣╠≤ ─╙─≤∆╢⁹ 

(2)  ┘ ─ ─ │⁸JIS H 8641 2007 2016 ₈ ╘∫⅝₉

55 55)─ ⌐ ∆╢╙─≤∆╢⁹√∞⇔⁸ ↕ 3.2 ─ ⌐≈™≡

│⁸ 35 35)≤∆╢⁹ 

 ─ │⁸ ─≤⅔╡≤∆╢⁹ 

 ≤ ≤─ │⁸ ≤⇔⁸ ⌐│└∏╖⅜ ∂⌂™╟℮⌐∆╢⁹ 

─♩כ◦  ┘ │ ─≤⅔╡≤∆╢⁹ 

(1) ─♩כ◦  │⁸ 3.2.16 - 1 ╩ ∆╢╙─≤∆╢⁹ 
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3.2.16 ─♩כ◦   

ᵑ ⌐╟╢  

ⱪꜞ☼ⱶ ─♩כ◦  

 cd/lx/  

         

12Ω 
5° 

30° 

570 

235 

380 

190 

75 

45 

70 

25 

50 

16 

275 

160 

375 

225 

20Ω 
5° 

30° 

400 

170 

280 

140 

54 

20 

50 

19 

30 

12 

190 

95 

270 

135 

30Ω 
5° 

30° 

300 

170 

230 

140 

45 

20 

45 

19 

30 

12 

150 

100 

225 

145 

1° 
5° 

30° 

120 

50 

70 

40 

14 

8 

10 

5 

5 

2.5 

50 

30 

75 

45 

 

◌ⱪ☿ꜟ꜠fi☼ ┘◌ⱪ☿ꜟⱪꜞ☼ⱶ ─♩כ◦   

          cd/lx/  

       

12Ω 
5° 

30° 

250 

150 

170 

100 

45 

25 

45 

25 

20 

11 

20Ω 
5° 

30° 

180 

100 

122 

67 

25 

14 

21 

12 

14 

8 

2° 
5° 

30° 

5 

2.5 

3 

1.8 

0.8 

0.4 

0.6 

0.3 

0.3 

0.1 

 

 

ᵒ  

◌ⱪ☿ꜟ꜠fi☼ ─♩כ◦       

 cd/lx/  

     (N)  

12Ω 5° 100 60 10 10 4 

20Ω 5° 80 40 8 8 2 

20° 20° 0.48 0.35 0.07 0.05 0.04 
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(2) ─♩כ◦  │⁸ 3.2.16 - 2─≤⅔╡≤∆╢⁹ 

 

3.2.16 - 2  ─   

ᵑ ⌐╟╢  

ⱪꜞ☼ⱶ ─♩כ◦ ─  

 

─  ─  

 1 2 3 4 

          

 0.303 0.300 0.368 0.366 0.340 0.393 0.274 0.329  38 

 0.498 0.412 0.557 0.442 0.479 0.520 0.438 0.472 45 20 

 0.500 0.353 0.600 0.280 0.720 0.280 0.631 0.369 15 3 

 0.140 0.035 0.244 0.210 0.190 0.255 0.065 0.216 10 1 

 0.026 0.399 0.166 0.364 0.286 0.446 0.207 0.771 12 2 

 0.521 0.424 0.557 0.442 0.479 0.520 0.454 0.491  40 

 0.387 0.610 0.460 0.540 0.421 0.486 0.368 0.539  60 

 

◌ⱪ☿ꜟ꜠fi☼ ┘◌ⱪ☿ꜟⱪꜞ☼ⱶ ─♩כ◦ ─  

 

─  ─  

 1 2 3 4 

          

 0.303 0.287 0.368 0.353 0.340 0.380 0.274 0.316  27 

 0.498 0.412 0.557 0.442 0.479 0.520 0.438 0.472 40 15 

 0.613 0.297 0.708 0.292 0.636 0.364 0.558 0.352 11 2.5 

 0.144 0.030 0.244 0.202 0.190 0.247 0.066 0.208 10 1 

 0.030 0.380 0.166 0.346 0.286 0.428 0.201 0.776 8 3 

 

 

ᵒ  

◌ⱪ☿ꜟ꜠fi☼ ─♩כ◦ ─  

 

─  ─  

 1 2 3 4 

          

 0.303 0.287 0.368 0.353 0.340 0.380 0.274 0.316  27 

 0.498 0.412 0.557 0.442 0.479 0.520 0.438 0.472 40 15 

 0.030 0.380 0.166 0.346 0.286 0.428 0.201 0.776 8 3 

N  
0.030 0.380 0.166 0.346 0.286 0.428 0.201 0.776 

8 3 

 0.144 0.030 0.244 0.202 0.190 0.247 0.066 0.208 10 1 
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JIS Z 9117 2011  

JIS H 4000 2017 ▪ꜟⱵ♬►ⱶ ┘▪ꜟⱵ♬►ⱶ ─ ┘  

JIS H 4100 2015 ▪ꜟⱵ♬►ⱶ ┘▪ꜟⱵ♬►ⱶ ─  

JIS G 3101 2017  

JIS H 8641 2007 2016  ╘∫⅝ 

JIS G 3444 2016  

JIS G 3452 2016  

JIS G 3106 2017  

ה

 
Ɫfi♪Ⱪ♇◒ 2012  
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 ☿ⱷfi♩◖fi◒ꜞ ♩   
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4.1  

4.1.1  ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠  

 
│⁸◖fi◒ꜞכ♩ ─◖fi◒ꜞכ♩ ╩ ╗⁹ ⌐ ↕╣╢╙─≢⁸

⁸ ≢ ≈⌐♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠√╣↕

™≡ ∆╢⁹ ⇔⁸ ╡◖fi◒ꜞכ♩─ ╙ ╩ ∆╢⁹ 

 │⁸ 4.1.1 1─≤⅔╡≤∆╢⁹ 

 

4.1.1 1    

 

─   

─

(mm) 

 

(cm)  

 ┘      mm  

( )  
18 21 24 27 30 35 40 50 

→

4.5 

 

 

20 

  

 8⁸12 

15⁸18 
ủ ủ ủ ủ ủ ủ ủ ủ   4.5 

 

 
20⁸25 

 2.5⁸ 

6.5 
               ủ 4.5 

1)   ◖fi◒ꜞ ♩ ─ ╩ ╢ ⅛╠⁸ ─ ─

│⁸ ─ ⅜ 20 25mm≢ 175 / ≤∆╢⁹ 

2)   ⌐≈™≡│⁸ ⅛ ─ ╩ ∆╢ ─ ╩

⌐ ⇔⁸ ↕╣√ ╩ ∆╢⁹╕√⁸ ─ ≢ ⇔√

⅜ ─ ⌐ ⇔≡±10 / ─ ⌐№╢↓≤⅜ ≢⅝√ ⌐ ≤

∆╢⁹ 

ᵑ ◖fi ─ ─ 1  

ᵒ ∕╣ │ 1 , 1  

ᵓ 100 ⌐ 1  

╙⇔±10 / ─ ⌐⌂™ ⁸ ( ⌐ ⇔±10 / ±15 /

)─ │∕─╕╕ ╡ ⇔≡╟™⅜⁸∕─ ╩ ∆╢√╘⌐ ─

╛ ─ ─ ╩ ∆╢ ─ ╩ ℮⁹ ( ⌐ ⇔±15

/ )⌐№╢ │ ╡╩ ∆╢⁹™∏╣─ ╙ ─ ╩ ─ ≢ ℮⁹ 

ᵔ ─ │ ≡─ ◖fi   

ᵕ 3 ≢ ≤   

ᵖ ─ ╩ ⇔⁸  

⌂⅔⁸ ⇔√ ⅜ ≢⅝⌂™ │ 1 ─╖ ╩∆╢↓≤⅜≢⅝⁸∕─

│ 2 ─ ─╟™ ─ ╩ ≤⇔≡ ∫≡╟™⁹ 

3)   ☿ⱷfi♩ │⁸ ─ ─ ─◖fi◒ꜞכ♩ ⌐ ∆╢◖fi◒ꜞכ

♩─ ⁸ ◖fi◒ꜞכ♩⌐≈™≡│ 55 ⁸ ◖fi◒ꜞכ♩⌐≈™≡│ 60 

≤∆╢⁹√∞⇔⁸ ╘◖fi◒ꜞכ♩ fi♁כ◔◒♇♅ⱴכꜙ♬⁸ ╘

◖fi◒ꜞכ♩ ⁸ ⇔◖fi◒ꜞכ♩⌐ ™╢ ┘ 18N/mm2─◖fi◒ꜞכ♩⌐│

⇔⌂™⁹ 
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─♩כꜞ◒Ⱶ◒☻♩◖fiכ♦꜠  ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

 

     21           

     27           

☻ꜝfiⱪ  B=8cm⁸C=12cm⁸D=15cm⁸E=18cm 

 

─   20mm 

 

┘   21N/mm  27N/mm 

 

 ⁸  

 ⁸  

⁸  

 ⁸  

₡ ₢ 

⌐╟╢ ┘ ─  

 

     21    8     20    

☿ⱷfi♩─ ⌐╟╢  

─  

☻ꜝfiⱪ  

┘  

─ ⌐╟╢ 

 

 ☿ⱷfi♩ 

↕╣╢☿ⱷfi♩│ JIS R 5210 2009₈ⱳꜟ♩ꜝfi♪☿ⱷfi♩₉─ ⱳꜟ♩ꜝfi♪☿

ⱷfi♩⁸ ⱳꜟ♩ꜝfi♪☿ⱷfi♩─ ▪ꜟ◌ꜞ ☿ⱷfi♩ ─ ▪ꜟ◌ꜞ  0.6

⁸ ⱳꜟ♩ꜝfi♪☿ⱷfi♩≤ JIS R 5211 2009₈ ☿ⱷfi♩₉─ ╩ ≤∆╢⁹

⌂⅔⁸ │⁸ ₁ ⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ ⇔⁸ ⱳꜟ♩ꜝ

fi♪☿ⱷfi♩│⁸ ─ ╩ 7d≢ 350J/g ⁸28d≢ 400J/g ≤∆╢⁹ 

  

(1)  │⁸◖fi◒ꜞ ♩ ( 2. 3─ 1 ┘◖fi◒ꜞ ♩ ☻ꜝ◓

JIS A 5011- 1:2003 2008 ┘ ( 2. 3─8)╩ ™╢╙─≤∆╢⁹ 

(2)  │⁸◖fi◒ꜞ ♩ ( 2. 2─ 5) ┘◖fi◒ꜞ ♩ ( 2. 2─ 7)

┘◖fi◒ꜞ ♩ ☻ꜝ◓ JIS A 5011- 1: 2003 2008 ┘

( 2. 3─ 8)╩ ™╢╙─≤∆╢⁹ 

  

╡ −⌐ ™╢ │⁸ ⁸ ─ ┘ ⅜№╢⁹ ─

≤│⁸ ≤⇔≡ ↕╣≡™⌂™ ⁸ ⁸ ─ ┘ ≢№

╢⁹↓╣╠─ ─ │⁸ 4.1.1 2⌐╟╢╙─≤∆╢⁹ 

4.1.1 2 ─ ─  
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─  2 g l  

─  1 g l  

▬○fi cl ΅  200 ppm  

☿ⱷfi♩─ ─  │ 30 ⁸ │ 60  

⸗ꜟ♃ꜟ─ ↕─  ┘ 28 ≢ 90  

◖fi◒ꜞכ♩ ≢─ ╙ ⌐ ⇔⁸↓╣╠╩ ™╢ │ ⌐

∆╢≤≤╙⌐⁸↓╣╩ ™√ ╡╩ ╦⌂↑╣┌⌂╠⌂™⁹∕─ │ JIS A 

5308 ♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠2009₈ ꜞ◒Ⱶ◒☻♩◖fiכ▫♦꜠

─♩כ −⌐ ™╢ ₉⌐╟╢╙─≤∆╢⁹ 

  

│⁸☿ⱷfi♩⁸ ⁸ ─ ≢⁸◖fi◒ꜞכ♩⌂≥⌐ ─ ╩ ⅎ╢

√╘⌐⁸ ∟ ╖╩ ℮ ╕≢⌐ ⌐ ∂≡ ⅎ╢ ≢№╢⁹ 

 ─ ≢⁸ ⅜ ↄ⁸∕╣ ─ ⅜◖fi◒ꜞכ♩─

⅜╡ ⌐ ↕╣╢╙─⁹ 

 ─ ≢⁸ ⅜ ⌂ↄ⁸∕╣ ─ ⅜◖fi◒ꜞכ♩ ─ ⅜

╡ ⌐ ↕╣⌂™╙─⁹ 

(1)  ◖fi◒ꜞכ♩ ┘ ⌐ ⌂ ╩ ╓∆╙─≢№∫≡│⌂╠⌂™⁹ 

(2)  ∆╢ │⁸ ─ ⌐ ∆╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

JIS A 6201ה 2008₈◖fi◒ꜞכ♩ ⱨꜝ▬▪♇◦ꜙ₉   

JIS A 6202ה 2008₈◖fi◒ꜞכ♩ 1 ₉   

JIS A 6203ה 2008₈☿ⱷfi♩ - - ┘ ₉  

JIS A 6204ה 2006₈◖fi◒ꜞכ♩ ₉   

JIS A 6206ה 2008₈◖fi◒ꜞכ♩ ☻ꜝ◓ ₉ 

 ─   ─ ─ ⌐≈™≡│⁸JIS A 5308 2009₈꜠

 ⁹╢∆≥─╙╢╟⌐₉♩כꜞ◒Ⱶ◒☻♩◖fiכ▫♦

 

JIS A 1108 2006 ◖fi◒ꜞכ♩─  

JIS A 1132 2006 ◖fi◒ꜞכ♩─ ─ ╡  

JIS A 1101 2005 ◖fi◒ꜞכ♩─☻ꜝfiⱪ  

JIS A 1128 2005 
ⱨ꜠♇◦ꜙ◖fi◒ꜞכ♩─ ─ ⌐╟╢ 

 

JIS A 1118 2011 
ⱨ꜠♇◦ꜙ◖fi◒ꜞכ♩─ ─ ⌐╟╢ 

 

JIS A 1116 2005 
ⱨ꜠♇◦ꜙ◖fi◒ꜞכ♩─  
┘ ─ ⌐╟╢  

ה    з 29 11  

 
2013  ◖fi◒ꜞכ♩ ₈
⅔╟┘ ₉ ₈ ₉ 
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4.1.2   ⸗ꜟ♃ꜟ 

│⁸ ⁸ ⁸ Ⱪ꜡♇◒ ─Ⱪ꜡♇◒─ ⌐ ™╢╙─≢№╢⁹ 

 ☿ⱷfi♩⁸ ┘ │⁸4.1.1 ⌐ ↕╣≡™╢╙─╩ ™╢╙─≤∆╢⁹√∞⇔⁸♃

▬ꜟ ╡─ ⸗ꜟ♃ꜟ⌐ ™╢☿ⱷfi♩│⁸ ☿ⱷfi♩╩ ™╢╙─≤∆╢⁹ 

 ⁸ ⁸ ─ ⌐ ™╢⸗ꜟ♃ꜟ│⁸ ╡⸗ꜟ♃ꜟ ≤∆╢⁹ 

╡⸗ꜟ♃ꜟ │⁸☿ⱷfi♩ 720kg/ 3 ┘ 0.95 3/ 3⌐ ⌐ ⇔√

╩ ⅎ≡ ╡ −√╙─≤∆╢⁹ 

 ─Ⱪ꜡♇◒ ⌐ ™╢⸗ꜟ♃ꜟ│⁸ ╡⸗ꜟ♃ꜟ ≤∆╢⁹ 

╡⸗ꜟ♃ꜟ │⁸☿ⱷfi♩ 530kg/ 3 ┘ 1.05 3/ 3⌐ ⌐ ⇔√

╩ ⅎ≡ ╡ −√╙─≤∆╢⁹ 
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4.1.3   ⸗ꜟ♃ꜟ 

│⁸ ⱬכ☻ⱪ꜠כ♩─ ⁸ ─ ↑ ⌐ ™╢╙─≢№╢⁹ 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ☿ⱷfi♩│⁸4.1.1 ⌐ ↕╣≡™╢ ⱳꜟ♩ꜝfi♪☿ⱷfi♩╩ ™⌂↑╣┌⌂╠⌂

™⁹ 

(2)  │⁸4.1.1 ⌐ ↕╣≡™╢╙─≢⁸ ─╙─≢⌂↑╣┌⌂╠⌂™⁹ 

(3)  │⁸ ≤⇔≡ ╩ ⇔≡│⌂╠⌂™⁹ 

(4)  │⁸4.1.1 ⌐ ↕╣≡™╢╙─╩ ™⌂↑╣┌⌂╠⌂™⁹ 

 │⁸ 4.1.3 1─≤⅔╡≤∆╢⁹ ⇔⁸№╠⅛∂╘ⱪ꜠Ⱶ♇◒☻ ☿ⱷfi♩

◓ꜝ►♩ ↕╣√ ⌐ ⌐ ⇔√ ╩ ∆╢╙─≤∆╢⁹ 

 

4.1.3 1  ⸗ꜟ♃ꜟ─  

 

 

 

14  

( )  

 

( )  

 

☿ⱷfi♩  

  

       3  

 

 

  

  

  

 

 

  ±      321 338 

895 938 898 937 

 1,792 1,875 

(1)  

√∞⇔⁸ │⁸☿ⱷfi♩ ◓ꜝ►♩ ╩ ∆⁹ 

(2)  

 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ⱪ꜠Ⱶ♇◒☻─ ⌐│⁸ ⁸ ┘ ─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2)  ◌ ⇔√ ╩ ™√ⱪ꜠Ⱶ♇◒☻─ │ ╩℮↑√ ™─№╢ⱪ

꜠Ⱶ♇◒☻ │⁸ ⇔≡│⌂╠⌂™⁹ 

(3)  ◖fi◦☻♥fi◦⁸│כ (2)⌐ ∆╢₈◖fi◦☻♥fi◦כ ₉⌐╟╢⁹ 

(4)  Ⱪꜞכ♦▫fi◓│ (3)⌐ ∆╢₈Ⱪꜞכ♦▫fi◓ ₉⌐╟∫≡ ⇔√ ⁸

╡ − ─Ⱪꜞכ♦▫fi◓ ⅜ 2.0 ≢⌂↑╣┌⌂╠⌂™⁹ 

(5)  │⁸ (4)⌐ ∆╢₈ ₉⌐╟∫≡ ⇔√ ⁸

⅜ ≢⁸ ⅜ 10 ≢⌂↑╣┌⌂╠⌂™⁹ 

(6)  │⁸ (5)⌐ ∆╢₈ ₉⌐╟∫≡ ⇔√ ⁸

≢ 24.5 /mm2 ⁸ ≢ 44.1 /mm2 ≢⌂↑╣┌⌂╠⌂™⁹  
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 ─ ╡ − │⁸ 4.1.3 2─≤⅔╡≤∆╢⁹ 

 

4.1.3 2 ╡ − ─  

╡ −  

─  
           

 10ϴ 30ϴ 

⸗ꜟ♃ꜟ─ ╡ − ⅜ 10ϴ 30ϴ ⌐⌂╢ │⁸

⌐ 30ϴ ╩ ™⁸╕√ 10ϴ 30ϴ ⌐⌂╢ │⁸

∆╢ ╩ ∆╢ ─ ╩⇔⁸ ╡ − ─ ⌐⌂╢

╟℮⌐∆╢↓≤⁹ 

 

 │ ≤⇔≡ ┘◖fi◦☻♥fi◦⁸≡™≈⌐כ ─ ⌐╟╡ ℮╙─≤∆

╢⁹ 

(1)  ─ │⁸ ─ │ ∆╢⸗ꜟ♃ꜟ │∕─ ↔≤⌐

╡ ⁸◖fi◦☻♥fi◦כ ─ │ ⁸ ≤∆╢⁹ 

√∞⇔⁸ ─ ╩ ∆╢≤⅝│⁸ ∏◖fi◦☻♥fi◦כ ╩ ╦⌂

↑╣┌⌂╠⌂™⁹ 

(2)  ─ │⁸ ⌐≈⅝ ⇔⁸ │⁸∕─ ╩ ∆╢

╙─≤∆╢⁹ 

 │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ─ │ 20±3 C⁸ │ 80% ≤⇔⁸ ─ ⌐│⁸ ─ ⁸

┘⸗ꜟ♃ꜟ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(2)  ◖fi◦☻♥fi◦ │⁸ 14꜡ ♩⌐╟╢ ⌐╟╢╙─≤∆╢⁹ 

(3)  Ⱪꜞ ♦▫fi◓ │⁸JIS A 1123 2003₈◖fi◒ꜞ ♩─Ⱪꜞ ♦▫fi◓

₉⌐╟╢╙─≤∆╢⁹ 

(4)  │⁸JIS A 1147 2007₈◖fi◒ꜞ ♩─ ₉⌐╟╢╙

─≤∆╢⁹ 

(5)  │⁸JIS R 5201- 1997 2011 ₈☿ⱷfi♩─ ₉⌐╟╢╙

─≤∆╢⁹ 

 

 

 

JIS A 1104 2006  ─ ┘  

JIS A 1123 2003  ◖fi◒ꜞכ♩─Ⱪꜞכ♦▫fi◓  

JIS R 5201- 1997 2011   ☿ⱷfi♩─  
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4.1.4   ▪fi◌כⱨ꜠כⱶ◓ꜝ►♩ ┘ ◓ꜝ►♩  

│⁸▪fi◌כⱨ꜠כⱶ◓ꜝ►♩ ┘ ◓ꜝ►♩ ⌐ ∆╢╙─≢№╢⁹ 

  ☿ⱷfi♩⁸ ⁸ ┘ │ 4.1.1 ⌐ ∆╢ ⌐ ⇔√╙─╩ ™⌂↑╣

┌⌂╠⌂™⁹╕√⁸ ◓ꜝ►♩ ⌐ ™╢☿ⱷfi♩│ ⱳꜟ♩ꜝfi♪☿ⱷfi♩ │

ⱳꜟ♩ꜝfi♪☿ⱷfi♩≤∆╢⁹ 

  │⁸ ↄ─ ─╙─⅜ ↕╣≡⅔╡⁸4.1.1 ⌐ ∆╢╙─ ╩ ⇔≡

╙╟™⅜⁸ ⌐ ─ ─ ⌐⅔↑╢ ₁─ ⌐ ⇔≡ ∏⇔╙ ╠⅛⌐⌂

∫≡™⌂™ ╙№╢√╘⁸ ⌐ √∫≡│⁸◓ꜝ►♩ ≤⇔≡ ∆╢╟℮⌂ ⅜

⌐ ↕╣⁸╕√⁸ ╛ ─ ┼─ ⅜ ∂⌂™↓≤╩ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

 ◓ꜝ►♩ ─ ≤⇔≡│⁸ⱡfiⱩꜞכ♦▫fi◓♃▬ⱪ─╙─╩ ∆╢╙─≤∆

╢⁹ 

 ◓ꜝ►♩ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ▪fi◌כⱨ꜠כⱶ◓ꜝ►♩  

1)  ◖fi◦☻♥fi◦15±         כ ♩כ꜡   

2)  Ⱪꜞכ♦▫fi◓       3  

3)              5  

4)    30 N/mm2  

5)              0.30 / 3 ▬○fi  

(2)  ◓ꜝ►♩ ⱡfiⱩꜞכ♦▫fi◓♃▬ⱪ─╙─╩  

1)  ◖fi◦☻♥fi◦כ꜡         כ♩⌐╟╢ ─  

◓fi▫♦כꜞⱡfiⱩה       3 10  

◓fi▫♦כꜞⱡfiⱩה   5 12  

ⱡfiⱩꜞכ♦▫fi◓♃▬ⱪ─◓ꜝ►♩ ⌐ ⇔≡ ⌐ ─ ╩ ∆╢↓

≤│ ≢№╢√╘⁸ ╩ ⇔√⁹ ⇔⁸↓─ │ ─ ┘ ⌐

⌂╢─≢ ⌐ ∆╢↓≤⁹ 

2)  Ⱪꜞכ♦▫fi◓       0 Ⱪꜞכ♦▫fi◓ ⅜ ⇔⌂™↓≤⁹  

3)             - 0.5 0.0 ♃▬ⱪ╩ ↄ  

                               0.0 5.0 ♃▬ⱪ   

4)    20 N/mm2  

5)              0.30 / 3 ▬○fi  

6)  ☿ⱷfi♩             45 │ ⌐╟╡ ⌂╢⁹  

  │ ⌐╟╢⁹ ⇔⁸ ◓ꜝ►♩ ⌐≈™≡│ⱡfiⱩꜞכ♦▫

fi◓♃▬ⱪ╩ ∆╢√╘⁸ ─↓≤⌐ ∆╢⁹ 

(1)  Ⱪꜞכ♦▫fi◓ ┘ ─ ⌐≈™≡│⁸Ⱪꜞכ♦▫fi◓─ ─ ─

╖╩ ™⁸ ─ ⅜⌂™ ╡ │ ╦⌂™⁹ │⁸ ─

⌐╟╡ ⁸Ⱪꜞכ♦▫fi◓ ─ ─⌂™↓≤╩ ⌐≡ ∆╢⁹ 
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(2)  ─ ⌐⅔™≡│⁸Ⱪꜞכ♦▫fi◓ ─ ꜟכ⸗⁸╘√™⌂⅜ ╩

⇔√ │∕─╕╕ ≢⅝⌂™⅜⁸◓ꜝ►♩╩ ≢ ∆╢ ─ ≢

⌂ ⅜№╢─≢⁸ ╩ ─ ∆╢⁹ 

  ⱪ꜠☻♩꜠☻♩ה◖fi◒ꜞכ♩ ─₈ ◓ꜝ►

♩ ⱪ꜠◓ꜝ►♩  ⱴ♬ꜙ▪ꜟ 2006 6 ₉  

  ─ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  ◓ꜝ►♩ ⇔ ╡  

(2)  ⁸ ─  

(3)  ◓ꜝ►♩╩ ∆╢ │ ⁸ ⌐╕√⅜╢ ⌐│⁸∕╣∙╣  

(4)  ◖fi◦☻♥fi◦כ ⌐≈™≡│⁸(1) (3) ⌐╙ ℮↓≤⅜ ╕⇔™⁹ 

  

⌂ ╩ ⌐ ∆⁹ 

(1)  ▪fi◌כⱨ꜠כⱶ◓ꜝ►♩  

1)  ⁸☿ⱷfi♩    48  

2)  ⁸☿ⱷfi♩      1 

3)            409 / 3 

4)  ☿ⱷfi♩         851  ⁿ  

5)          851  ⁿ  

6)               2.128 / 3 

7)  ▪ꜟⱵ♬►ⱶ  0.085 / 3 

(2)  ◓ꜝ►♩ ⱡfiⱩꜞכ♦▫fi◓♃▬ⱪ Ᵽ♇♅ √╡ 

1)  ⁸☿ⱷfi♩    45  

2)                 33.75  

3)  ☿ⱷfi♩              75  

4)  ꜚ♬♇♩♃▬ⱪ       0.75 ×1.0  

 

 2007  ◖fi◒ꜞכ♩ ₒ ₓ 

 ◓ꜝ►♩─  

 
◓ꜝ►♩─Ⱪꜞכ♦▫fi◓ ⅔╟┘ ⱳꜞ◄♅꜠fi

 

 
◓ꜝ►♩─Ⱪꜞכ♦▫fi◓ ⅔╟┘  

 

 ≡╪⸗ꜟ♃ꜟ─  

 
≡╪⸗ꜟ♃ꜟ─Ⱪꜞכ♦▫fi◓ ⅔╟┘  

 

 ◓ꜝ►♩─  

 ≡╪⸗ꜟ♃ꜟ─  






























































































































































































































































































































































































































































