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- ⌐ ™╢                  

-                        
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    и ›                      Constructional Edition   
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- ⁸                    
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- ◒ꜞ▪                      
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ⱴ♬ꜙ▪ꜟ─ ╕√│ ╩ ≢ ⁸ ∆╢↓≤│≢⅝╕∑╪
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ₒ2003 3 ₓ 
  

₈ ─ ◖fiⱭ₉ 

ₒ2005 7 ₓ 
68 ─ 26 1  

88 1  

1 ─ 3 1  

 

ₒ2006 3 ₓ 
 

₈ ₉  

 

2000  

│∂╘⌐ 

Ί ⱴ♬ꜙ▪ꜟ─ ⌐№√∫≡Ί  

ⱴ♬ꜙ▪ꜟ│⁸ⱨ꜠כⱶ─ ╩ ∆╢₈ ₉⁸ ⌐ⱨ꜠כⱶ╩ ⌐≡ ↑╢₈ ₉─ ⌐

╦╢ ₁╩ ⌐ ⇔≡⅔╡╕∆⁹ ⌐⅔™≡ ⌂ │ ⇔≡⅔╡╕∆⅜⁸ ⌐⅔™≡│

₁⌂ ה ⌂ ⅜ ⅎ╠╣╕∆⁹ ⌐ ─⌂™ ⌐≈™≡│ ⌐ ─℮ⅎ⁸ ◦☻

♥ⱶ╩ ⇔ↄ ⇔≡ↄ∞↕™⁹ 

ừ J- ⱨ꜠כⱶ─ ┘ ה  

ừ ≤ ─ ≈─ ╩ ∑ ≈  

Ṣ 

Ͻ Њ Ṣ 

Ṣ 

 

 
 

 

 
 

- ֥  

ⱷfiכꜝ ≤│ ℮  

₈ ₉  ₈ ₉  ₈ ₉  
541-1  541-2  

ừ ─  

 ₈12 ₉ F S  

ⱴכ♥ ₈▪ꜝⱵ♪ ╩ ™√ ⌂ ┘ ─ ⌐ ∆╢ ₉ 

 ₈14 ₉ R D  

ⱴכ♥ ₈▪ꜝⱵ♪ ╩ ™√ ⌂ ┘ ─ ⌐ ∆╢ ₉ 

 ₈17 ה ₉  

₈ ▪ꜝⱵ♪ ╩ ™√ ─ ⌐ ∆╢ ₉ 

7 ─ ה ≢│⁸6,400 ╩ ⅎ╢ ─ 8 ⅜ ─ ≢ ⇔√≤

╦╣≡™╕∆⁹ ↓╣╩ ⅎ╢ ─ ⅜₈ ↄ╢ ₉≤⇔≡ ⇔√╙─≤⌂∫≡

™╕∆⁹ │╟╡ ─ ה ╩ ╘≡⅔╡⁸ ─ ⌂ ─ ≈⌐⌂∫≡™╢

╡╟⁸╙≡™≈⌐☻כ♁─ ⅜ ⇔ↄ ╡╛∆™◦☻♥ⱶ╩ ╪≢⅔╡╕∆⁹ 

∕↓≢⁸Γ◐כꜝⱶ ⱨ꜠כⱶΔ│ ₁⌂ ה ⌐ ╡ ╪≢⅝╕⇔√⁹ 15 ⌐

─₈ ◖fiⱭ₉≢ ╩ ⁸ 17 ⌐│

ⱨ꜠כⱶ╩ ™√ 3 ≡ ⌐≈™≡ (TWDB-0062)╩ ⇔╕⇔√⁹↕╠⌐

18 ⌐│( ) ⌐╟╢ ⌐ ∆╢ ╩ ⇔≡⅔╡╕∆⁹↓─

╟℮⌂ ↄ─₈ ה ה ₉⌐╟╡⁸ √╢ ▪▬♥ⱶ≤⇔≡ ≢⅝╢╙─≤ ⇔≡⅔

╡╕∆⁹ ↄ╢ ⅛╠ ─ ╩ ╢√╘⁸ ◦☻♥ⱶ╩ ⇔ↄ ⇔⁸ ∆╢√╘⌐ ⱴ

♬ꜙ▪ꜟ╩ ⇔≡ ↕™⁹ 



- 2 - 

 

 з                             

 

.  

⌐≈™≡                           

 
Ẽ1995 7 12 ₈ ─ ─ ⌐ ∆╢ ₉  

 1995 7 ─ ( ה )─ ╩ ⅛⇔⁸∕─ ─ 12 ⌐ 

⅜ ↕╣⁸1981 ( 56 ) ─ ( ─ )⌐│  

⅜ ≠↑╠╣√⁹ 

 

 

 

 

 

 

 

 

- ⌐ ™╢  
 

ⱶꜝכ◐ ⱨ꜠כⱶ╩ ⌐ ™╢⌐№√∫≡│⁸ ─₈2012  ─

≤ ₉─₈ ₉╕√│₈ ₉⌐ ∂ ∆╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

₈ ₉ 

ה ─ ─ ⅜  

ה ⅔╟┘ ⌂≥─  

ה ⅝ ⅜⇔╩ ╦⌂™ ⌐╟╢  

ה ╛ ╛ ⌂≥─ ⌐ 

↕╩ ↄ⅔∕╣⅜№╢ 

 

₈ ₉ 

╡╟ה ⌐ ─ ─ ╩ ℮  

╛╛ה  ⌂ ╩ ∆╢ ╩  

╢№ה  ─ ⅝ ⅜⇔╙ ⇔√ ⌂  

ה  , ⌂≥⅜ ⅛╢ 

 

β∕╣∙╣ ⅜№╡⁸≥─╟℮⌂ ╩ 

℮⅛│ ∆╢ ⅜№╢⁹ 

⅛≈ ⌐ ─ ╩ ∆╢ ⅜№╡⁸ 

│ ┘ ⌐≈™≡ 2020 ╕≢⌐ 95 ≤™℮ ╩ →√ 

 

β ╟╡  
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-   

 

ⱶꜝכ◐ ⱨ꜠כⱶ─ ⅜ ⌐ ↕╣╢╟℮⌐ ─ ⌐ ∂ ╩ ∫≡

↕™⁹ 
 

ừ ─  

  2 ≡      500  

─ ↕ 9    ─ ↕ 13  

ừ ⱨ꜠כⱶ⅜ ↄ ─  

─ 105       ─  

─ 105      120  

─ 105     13.5N/  

ừ ה ─ ⌐ ℮  

ⱨ꜠כⱶ─ ↄ ─ ה ⌐≈™≡│⁸ - ⱨ꜠כⱶ ─ ╟╡ 

47 1460 ─ ה ─ ⌐ ∂⁸ ⌂ ╩ ℮⁹ P5  

 

 

- ⱨ꜠כⱶ ─  
  

ⱨ꜠כⱶ │₈ ₈ה₉ ₈ה₉ ₉─ ⌐ ↕╣≡™╕∆⁹ 

ừ ⱨ꜠כⱶ ─  

  1. kN/m  

   ₈2012  ─ ≤ ₉─ ┘

⌐ ™╢ ─  

 

  2. kN/rad./m  

    ₈2012  ─ ≤ ₉─ ⌐

™╢ ─  

     

  3.  

    46 1 ⌐ ↕╣≡™╢ ─ ⌐ ∂√ ─ ─ ⌐  

 
 

ừ ◐כꜝⱶ ⱨ꜠כⱶ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

з  

BOX  
(M ) 

(S

) 

BOX ⱨ꜠כⱶ ⱨ꜠כⱶ ⱨ꜠כⱶ  

њ ⱨ꜠כⱶ─ ─  
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- ⱨ꜠כⱶ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BOX ⱨ꜠כⱶ 

ⱨ꜠כⱶ 

ⱨ꜠כⱶ  

β ∆╢ ⅜ ─ ⌐⌂™ │⁸ ─╟℮⌐ ∆╢ 

ⱨ꜠כⱶ ─ ⁸ 4,600mm─  

  ╟╡⁸4,550mm─ 1.57kN/m⁸4,777mm─ 1.46kN/m   

≤⌂╢╟℮⌐ ↕™ ─ ╩ ⇔⁸4,600mm─ │1.46kN/m≤∆╢⁹ 

з  

⌐ ™╢ ⁸ ⌐ ™╢ , ⁸ⱨ꜠כⱶ⅜ 

╡ ↄ ─ ─ ⌐ ™╢ ╩ ⌐ ∆⁹ 

1,820 5.87 829 2.99

2,047 5.22 788 2.66

2,275 4.69 746 2.40

2,502 4.27 705 2.18

2,730 3.91 662 2.00

2,957 3.61 621 1.84

3,185 3.35 579 1.71

3,412 3.13 538 1.60

3,640 2.93 496 1.50

3,867 2.76 455 1.41

4,095 2.61 413 1.33

4,322 2.47 372 1.26

4,550 2.35 329 1.20

4,777 2.24 288 1.14

5,005 2.13 246 1.09

105 240

910 3.40 457 1.73

1,137 3.24 433 1.65

1,365 2.97 408 1.52

1,592 2.67 381 1.36

1,820 2.44 351 1.24

2,047 2.23 319 1.14

2,275 2.08 286 1.06

2,502 1.88 266 0.96

2,730 1.72 247 0.88

2,957 1.58 227 0.81

3,185 1.46 208 0.75

3,412 1.36 188 0.69

3,640 1.27 169 0.65

105 150

1,820 5.04 718 2.57

2,047 4.38 679 2.24

2,275 3.86 640 1.97

2,502 3.44 601 1.76

2,730 3.10 561 1.58

2,957 2.80 522 1.43

3,185 2.55 483 1.30

3,412 2.33 444 1.19

3,640 2.14 405 1.09

3,867 1.97 365 1.01

4,095 1.82 326 0.93

4,322 1.69 287 0.86

4,550 1.57 248 0.80

4,777 1.46 208 0.75

5,005 1.35 169 0.69

105 240

 BOX , :120E( │ 1 )⁸ :100E( │ 1  



- 5 - 

 

2

M16

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

ч ─  

 

 

 

 

 

 

 

 

 

 

 

ш ─  

ⱨ꜠כⱶ─ ⌐ ∂≡ ⌐╟╡ ╩ ⇔ ╩ ∆╢⁹ 

 

 

ₒ ⌐ ∆╢ ₓ 

ᵑ - ⱨ꜠כⱶ╩ ∆╢ ─ │⁸₈ з₉⌐ ∆╢ ╩ ∆╢⁹ 

ќⱨ꜠כⱶ ─ ⇔ 
 

ᵒ и │ й⌐ ∆╢ │⁸ ⌐ ∂≡ⱨ꜠כⱶ ╩ ∆╢⁹ 

β ⌐≈™≡│₈2012  ─ ≤ ₉⌂≥╩  
 

ᵓ ⌐ⱱכꜟ♄►fi 15kN ╩ ∆╢ │⁸ 15kN ⌐ ∆╢ ╩ ℮⁹ 

fi►♄ꜟכⱱה ─№≤ ▪fi◌כ⌐ ∆╢ ⅝─  

ⱶכ꜠ⱨה ─ ⅜ ⇔≡™⌂™ ( ∟ )│⁸ ─ → ┘∑╪ ─  

 
 

ⱱכꜟ♄►fi ─▪fi◌כ ≤ ╘ ╖ ↕ 

 

 

 

 

 

 
 

 

ⱶꜝכ◐ ⱨ꜠כⱶ╩ ∆╢ ─ ⌐│⁸ ⌐ ∂√ ⅜ ∂╢√╘⁸

₈ │ ₉⌐╟╡ ╩ ⇔ ∆╢⁹ 

ᵑ

ᵓ

ᵒ

ᵔᵕ

ᵑ

ᵑᵕ ᵕ

ᵒ ᵒ

ᵒ

ₒ ─ ₓ 

CP L 

VP 

CP T 

SB E 

S 

SB E+ZS50  

10 

15 

 

 ⅛≥  

 ⱪ꜠כ♩ 

 ⅛≥  

 Ⱳꜟ♩ 

  

 Ⱳꜟ♩+ZS50  

 10kN  

 15kN  

 
βⱨ꜠כⱶ⅜ ↄ ─ │ 

 15kN ≤∆╢ 

15

10

15 15

- ─  

з  
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- ─  
 

ₒBOX ₓ 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

   

 

 

BOX │ ─ ⌐ ∆╢↓≤⌐╟╡⁸ ⌂ 

≤ ─ ™≤⇔⁸ з й

⌐ ∂≡ ╩ ∆╢ 

 

β ⱨ꜠כⱶ ─ ╙ ⌐ ∂≡ ╩ 

∆╢ 

 

    

 

 

 

 

 

10 

kN 

 

 

ᵑ ⌐ ∆╢  ừⱨ꜠כⱶ ─ ─  

ה  ◖fi◒ꜞכ♩ з  

♩כꜞ◒fi◖ה  13.5N/ 2  

 

 

 

 

 
№≤ ▪fi◌כ⌐╟╡ ⌐ ╩ 

╘╢ и.  

ᵒ ╩ ∆╢  ừⱨ꜠כⱶ ─ ─  

ה  ◖fi◒ꜞכ♩ з  

♩כꜞ◒fi◖ה  21N/mm2  

ừ ⌐ ∆╢ ─  

ה │ ◖fi◒ꜞכ♩ з ╕√ 

│└┘ ╣─ ™ ◖fi◒ꜞכ♩ и  

♩כꜞ◒fi◖ה  13.5N/ 2  

 

 
№≤ ▪fi◌כ⌐╟╡ ≤ ╩ 

∆╢ и.  

 

 

 

 

 

15 

kN 

 

 

ᵑ ⌐ ∆╢  ừⱨ꜠כⱶ ─ ─  

ה  ◖fi◒ꜞכ♩ з  

♩כꜞ◒fi◖ה  13.5N/ 2  

ה  15kN ⌐ ∆╢ ╩ ™ ─ ╩ 

∆╢↓≤ 

 

 

 
№≤ ▪fi◌כ⌐╟╡ ⌐ ╩ 

╘╢ и.  

ᵒ ╩ ∆╢  ừⱨ꜠כⱶ ─ ─  

ה  ◖fi◒ꜞכ♩ з  

♩כꜞ◒fi◖ה  21N/mm2  

ⱶכ꜠ⱨה  ⌐ ∆╢ ╩  

ừ ⌐ ∆╢ ─  

ה  │ ◖fi◒ꜞכ♩ з  

♩כꜞ◒fi◖ה 13.5N/ 2  

ה 15kN ⌐ ∆╢ ╩ ™ ─ ╩ 

∆╢↓≤ 

 
№≤ ▪fi◌כ⌐╟╡ ≤ ╩ 

∆╢ и.  

β ⱨ꜠כⱶ ─ │ ⌐ ∂≡ ╩ ∆╢ 

 

10kN  

 

10kN  

 

15kN 

 

15kN 

з  

з₩ й  

з  

з  

з╕√│ и  

з  

з  
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-  

ừ  

 

 

 
 

 

─  

 

 

 

 

 

 

 

 

 

╩ ℮ ─   

ᵑ ╩ ™√₈ ₉⌐╟╡ ה ╩ ℮ 

ᵒ ─ │₈ з, и │ й₉⁸ │₈ з₉≤∆╢ 

 
 

─ ╣  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

⌐ ≠ↄ₈ 184 ₉⌐ ↕╣√ ┘ ⌐ ∆╢

≤ ≤ ≠↑╠╣√( ) ─₈2012  ─ ≤

₉⌐ ─ ⌐╟╡ ╩ ℮⁹ 

 

ⱨ꜠כⱶ ─ ≢ ╩ ™⁸ ה ∕╣∙╣─ ╩ ∆╢ 

 

 

(a) ה  (b)  

 ─  

 

  ∆╢ ─  

 

─ ⌐╟╢  

╟╢  

 

 
 

 
 

 

─  

ⱨ꜠כⱶ ⌐ ╩ ™⁸ ─ ⅜ ⇔≡™╢↓≤╩ ∆╢ 

 
⅜1.0 ─ │ ⅜1.0⌐ ≠ↄ╟℮⌐ⱨ꜠כⱶ╩ ╣╢ 

⅜ ≡1.0 ─ │ ≤⌂╢ ⅜ ∆╢ ⌐ⱨ꜠כⱶ╩ ╣╢ 

(C)  

 

∕─ ─ ─ ─╖  

0.25 

з  

 

β◐כꜝⱶ ⱨ꜠כⱶ─ │⁸∕─ ─ ─ │ ⇔⌂™ 

β ⌐≡ ╩ ⅎ⌂™ │ ┼↔ ↕™ 
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ừ  

 

₈ 184 ₉⌐ ↕╣√ ┘ ⌐ ∆╢ ≤ ≤ ≠↑╠╣

√( ) ─₈ 2012 ─ ≤ ₉⌐ ─

⌐╟╡ ╩ ℮⁹ 
 

─  

 

 

 

 

 

 

 

 

 

╩ ℮ ─   

ᵑ ה ╩ ™√₈ ₉⌐╟╡ ה ╩ ℮ 

ᵒ ─ │₈ з, и │ й₉⁸ │₈ з₉≤∆╢ 

 
─ ╣  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∆╢ ─  

 ♩כ♃☻

 

─  

⌐╟╢      ─ ⌐╟╢  

⌐╟╢  

≤ ⌐╟╢  

─  

─ ─  

 × ⌐╟╢ ⁸╙⇔ↄ│ ─℮∟ ↕™ ─  

─ ─  

 ×  × ⌐╟╢ ⁸╙⇔ↄ│  

                           ─℮∟ ↕™ ─  

∆╢   ─  

 

─  

 

 

 

з  

≢ ╩ ™ ⁸ ∕╣∙╣─ ╩ ∆╢ 

⅜1.0 ─ │ ⅜1.0 ≤⌂╢╟℮⌐ ─ ╩ ℮ 

 

╢ 

⌐ 1╩ ™ ─ ⅜1.0 ≤⌂∫≡™╢↓≤╩ ∆╢ 

β◐כꜝⱶ ⱨ꜠כⱶ─ │⁸∕─ ─ ─ │ ⇔⌂™ 

β ⌐≡ ╩ ⅎ⌂™ │ ┼↔ ↕™ 
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з  

- ─  

ⱶꜝכ◐ ⱨ꜠כⱶ│ ⅛™╛⁸ ─ ─ ╦╡⌐ ה ≤™∫√ 

₈ ₉⌐ ∆╢ ≢∆⁹ ╩ ↕∑╢ │ ╦⌂™╟℮ ⇔≡ ↕™⁹ 

ᵑ ╩ ↕∑⌂™ 

ᵒⱨ꜠כⱶ─ ⌐│ ╩ ↑╢ 

ᵔ ⱨ꜠כⱶ│ ≢─╖  

╩ ∆╢ │╕←↕

⌐╟╡ ∆╢ 

ᵓ ⌐ ⅜№╢ │⅛™⅞╩ ↑╢ 

ⱶꜝכ◐ ⱨ꜠כⱶ─ ⌂  

ה ⅜ ⇔≡™╢  

ה ⇔≡│™↑⌂™  

ה ─ ⌐№╢  

ה ─  

ה ─  
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⸗♦ꜟⱪꜝfi⌐╟╢◐כꜝⱶ ⱨ꜠כⱶ╩ ™√ ה ╩ ∆⁹ 

 

ừ  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

з  

Ẽ 1  

Ẽ 2  

ᵑ     

ᵒ      

ᵓ     ₈ 10 ₉ 

ᵔ    ™  

₈   

  │ ⅛™₉ 

ᵕ  0.9 

ᵖ      ⌂  1.0 

ᵗ      ≡─ ≢⁸ ⅜ 4  

 

ᵘ ↕  1.50  

ᵙ   и └┘ ╣─ ™⁸ 

◖fi◒ꜞכ♩  

ᵚ    з  4 ─ ⅝ ↑ ⇔ 

ᵛ ─  140mm  

ᵜ    и VP⁸⅛≥ CP-L 

ᵝ    ⌐ ⇔ 
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ừ ─  

 
₈ ₉⌐╟╡ ─ ╩ ™⁸ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

з  

 

ᵑ ─  (Qu) 

ᵒ eKfl   : ─ ⌐╟╢  
          ⌐╟╡ ─Ᵽꜝfi☻╩ ⇔⁸ ⌐╟╡ ∆╢ 

           ⌐╟╡⁸↕╠⌐ ↕╣╢ №╡ 

1.0  

⅜ ⌂ 0.45 1.0 

ᵓ dK  : ⌐╟╢  
          ─ ⌐╟╡ ╩ ∆╢ 

           ⇔ 1.0  

╡ 1.0 0.7 0.7 ≤⌂∫√ │ 0.7 ≤∆╢ 

 

  

 

 (Qr) 

(edQu)  ᵑ ─ (Qu) × ᵒ (eKfl) × ᵓ (dK) 

( ה ─ ) 
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