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3.2.2   β 2024╩  
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○  

3.2.6⌐ ∆₈ ₉⌐ ≠⅝⁸ ⅜ ─ ⌐ ⇔≡™╢╙─

⌐ ╙⇔ↄ│ ─ ╩ ⌂℮↓≤─ ™ ╩ ∆╢ ≢№╢↓≤╩ ⇔⁸

╩₈ ₉⌐ ⇔√⁹ 

₈ ₉≢│⁸ ─ ─ ⁸ ⌐⅔↑╢₈ ₉─

⅜1/30rad╩ ≤∆╢⁹╕√⁸ ⌐╟∫≡ ⅜ ⌂╢√╘⁸

─ ╩1/30rad1/15rad≤⇔⁸ ─ ╛ ⌐ ∂≡ ⌐ ∆╢

⅜№╢⁹ 
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╠╣╢⁹ ─ ↕│⁸ ⅜ ∆╣┌ ↄ─⇔⅛⅛╡⁸ ╩ ∕℮≤∆╢ -
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β₉⌐≡ ⁸○Ⱪ◙כⱣכ⅛╠ ╩ ™⁸ ⇔√⁹ 
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≤⇔≡⁸ ⌐ ─ ─ ╟╡ ╘√⁹ ⌐ → ╣⅜ ∂╢ ⁸

→ ╣√ ╩ ⇔≡╙ ─ ⌐ ⅜⌂™↓≤⅜ ≢⅝╢ │ ∑∏⁸

─ ⅜ ╦╣╢ │ ⅜ ≢⅝╢╟℮⌂ ╩ ∫√⁹ 

─ ─ ╩ ⌐ ∆⁹ 

 

β │⁸ ─

⁸ ⁸ ⅜ ⇔⁸ ─

⌐≈™≡ ⇔√⁹ 
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3.2.4 ─  

 

 

 

3.2.5 ⌐ ∆╢ ─ ⅎ   
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╢⁹ ⅜ Ⱥ⌐ ⇔≡ ⇔⌂™↓≤╩ ∆╢
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─ →  
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⁸ ─ ╩ ℮⁹ 
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3.2.6 ─  
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2  ≤  

▪  

⌐ ™╢ │⁸ ─ ┘◘▬♩ ╩ ™√⁹ 

╕√⁸₈ ⁸ 23 ₉⌐⅔↑╢

⁸PS ─ ⁸ ┘ ⌐ ™√ 3.2.7⌐ ∆ ╩ ─

⌐ ™√⁹ 

3.2.7  

 
cm/s2  cm/s 

 

 

 523.9 60.6 

 595.8 54.9 

 521.0 49.5 

◘▬♩   748.0 111.2 

 

≢│⁸ 10 1998 14 2002 ⌐ ⅜⌂↕╣≡⅔╡⁸ ⌂

⸗♦ꜟ⅜ ↕╣≡™╢⁹ ─ ─ ≢№╢ ≢

│⁸↓─ ╩╙≤⌐ ⅜ ↕╣≡™╢⁹ 

│ ╩ fiכꜞ◓ ⌐╟╡⁸╕√ ╩ staggered-grid 

♪כ●♇♃☻ ╩ ™√ ⌐╟╡ ⇔⁸↓╣╠─ ⌐ ⇔ ⌂

ⱨ▫ꜟ♃כ╩ ↕∑≡ ∆╢Ɫ▬Ⱪꜞ♇♪ ╩ ™╢↓≤≢ ─ ⅜ ↕

╣≡™╢⁹ 

 

▬ ─ ┘ ⌐ ↕╣╢  

≢ ≤⇔√ │⁸ᵑ ⁸ᵒ ﬞ ⁸ᵓ

⁸ᵔ ⁸ᵕ ﬞ ⁸ᵖ ה ⁸ᵗ ⁸

ᵘ ─ ≈─ ≢№╢⁹ 

↓─℮∟⁸ ≢ ⅜ ↕╣╢ ─ │⁸ ⌐⅔™≡

PGA ⅜ ⅝™ ⌐╟╢ ≤ ↕╣╢⁹ ╩ ⌐

י12ִ ─ ⌐╟╢ ⌐≈™≡⁸ ☻Ɑ◒♩ꜟ╩ ⇔√ ⁸No.4041─

☻Ɑ◒♩ꜟ⅜ ∆╢↓≤╩ ⇔√√╘⁸ ⌐⅔™≡ ↕╣╢ ╩ᵑ

No.4041≤⇔√⁹⌂⅔⁸ ⌐╟╢ ─ ☻Ɑ◒♩ꜟ╩ ⇔√

⁸ ⅜ ⌡40cm≢№╢↓≤╩ ⇔≡™╢⁹ 
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3.2.8 ᵑ No.4041  

 

 
3.2.9 No.4041─ ☻Ɑ◒♩ꜟ( 10%) 
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3.2.11 ⱷ♇◦ꜙ◖כ♪No.4041─PGA  cm/s2  

 

 

3.2.12 ⱷ♇◦ꜙ◖כ♪No.4041─PGV  cm/s 

 

  

ƸƕƢƓƠƖƪǄƥǄƖǃ
ᾕᶘỸ

Ѐ˔Ж
“ Ỹ ᴂ _ Ѐ˔Ж ᴸ ╦ ֓Ⱶ ᶟᾖ Ί ⱬ ATL ᴍ ᾰ Ḱ ᵤ

4041 1 404 ẰỸ ╣ 161401 786.6 468.6 328.3 260.6 245.8 242.5 145.5 507.7 227.7

4041 1 404 ẰỸ ◑ 161402 778.5 463.8 324.8 254.5 236.3 235.1 143.6 480.2 217.3

4041 1 404 ẰỸ 161403 734.5 442.7 330.4 269.5 233.7 267.1 151.4 506.4 216.0

4041 1 404 ẰỸ Ⱬ 161404 778.5 463.8 324.8 254.5 236.3 235.1 143.6 480.2 217.3

4041 1 404 ẰỸ Ω 161405 752.6 466.2 326.9 260.4 233.4 274.1 152.9 525.2 213.2

4041 1 404 ẰỸ ╣ Ἕ 161406 734.5 442.7 330.4 269.5 233.7 267.1 151.4 506.4 216.0

4041 1 404 ẰỸ ╣ Ἕ 161407 734.5 442.7 330.4 269.5 233.7 267.1 151.4 506.4 216.0

4041 1 404 ẰỸ ◑ Ἕ 161408 730.0 420.3 334.2 272.5 228.3 263.7 147.6 483.1 215.9

4041 1 404 ẰỸ ᴒ 161409 735.1 452.3 322.1 263.8 222.8 263.9 167.0 529.2 213.2

4041 1 404 ẰỸ Ⱬ (⁷ ʾῈ ) 161410 708.4 429.1 330.1 264.9 219.5 282.0 163.1 517.1 211.5

4041 1 404 ẰỸ ԁ Ⱬ 161411 704.6 405.0 348.1 270.5 216.3 297.6 154.5 497.4 209.0

4041 1 404 ẰỸ ◕ 161412 716.1 445.8 327.7 273.5 212.4 247.8 173.8 528.0 246.6

4041 1 404 ẰỸ ╣ ẋ 161413 707.0 424.2 338.4 264.8 212.3 270.9 168.2 519.5 243.5

4041 1 404 ẰỸ ◑ ẋ 161414 704.6 405.0 348.1 270.5 216.3 297.6 154.5 497.4 209.0

4041 1 404 ẰỸ ◑ ẋ 161415 708.0 400.2 357.3 264.9 212.3 303.1 158.9 503.7 207.3

4041 1 404 ẰỸ ץ 161416 715.1 432.0 354.1 279.7 209.2 257.0 170.8 518.8 243.2

4041 1 404 ẰỸ ᷂◖ 161417 724.8 412.4 361.6 268.2 211.4 280.9 161.9 507.0 251.4

4041 1 404 ẰỸ ᾕ 161418 763.8 481.4 327.1 257.0 243.7 262.4 147.3 526.5 217.2

4041 1 404 ẰỸ ᴒ ( ἝʾῈ ) 161419 735.1 452.3 322.1 263.8 222.8 263.9 167.0 529.2 213.2

4041 1 404 ẰỸ 161420 709.5 444.2 346.4 295.4 203.9 245.0 177.7 530.7 232.6

4041 1 404 ẰỸ ᴒ 161421 730.0 420.3 334.2 272.5 228.3 263.7 147.6 483.1 215.9

4041 1 404 ẰỸ 161422 704.6 405.0 348.1 270.5 216.3 297.6 154.5 497.4 209.0

4041 1 404 ẰỸ ◑ 161423 708.0 400.2 357.3 264.9 212.3 303.1 158.9 503.7 207.3

4041 1 404 ẰỸ 161424 712.0 484.2 335.4 266.6 173.8 231.4 173.7 531.2 236.1

ƸƕƢƓƠƖƪǄƥǄƖǃ
ᾕᶘỸ

Ѐ˔Ж
“ Ỹ ᴂ _ Ѐ˔Ж ᴸ ╦ ֓Ⱶ ᶟᾖ Ί ⱬ ATL ᴍ ᾰ Ḱ ᵤ

4041 1 404 ẰỸ ╣ 161401 113.43 47.65 24.38 24.98 13.86 29.44 21.60 50.34 25.31

4041 1 404 ẰỸ ◑ 161402 113.26 49.13 24.45 24.71 13.47 29.81 22.48 47.42 25.32

4041 1 404 ẰỸ 161403 109.09 46.36 24.56 25.55 14.32 30.67 20.40 50.29 25.11

4041 1 404 ẰỸ Ⱬ 161404 113.26 49.13 24.45 24.71 13.47 29.81 22.48 47.42 25.32

4041 1 404 ẰỸ Ω 161405 112.32 45.16 24.54 24.78 15.06 29.89 19.14 53.31 24.44

4041 1 404 ẰỸ ╣ Ἕ 161406 109.09 46.36 24.56 25.55 14.32 30.67 20.40 50.29 25.11

4041 1 404 ẰỸ ╣ Ἕ 161407 109.09 46.36 24.56 25.55 14.32 30.67 20.40 50.29 25.11

4041 1 404 ẰỸ ◑ Ἕ 161408 108.12 45.84 24.67 25.47 13.74 31.62 21.49 47.43 25.39

4041 1 404 ẰỸ ᴒ 161409 109.71 43.20 24.59 25.14 15.35 29.05 18.52 53.57 24.50

4041 1 404 ẰỸ Ⱬ (⁷ ʾῈ ) 161410 107.16 44.59 24.65 26.34 14.62 30.38 19.03 51.91 24.37

4041 1 404 ẰỸ ԁ Ⱬ 161411 104.97 44.49 24.76 26.90 13.97 31.74 20.01 48.54 24.31

4041 1 404 ẰỸ ◕ 161412 102.60 42.35 24.86 26.38 15.20 28.97 18.25 53.38 23.06

4041 1 404 ẰỸ ╣ ẋ 161413 105.52 44.06 25.05 27.01 14.75 29.84 18.66 52.24 23.02

4041 1 404 ẰỸ ◑ ẋ 161414 104.97 44.49 24.76 26.90 13.97 31.74 20.01 48.54 24.31

4041 1 404 ẰỸ ◑ ẋ 161415 104.61 44.09 25.09 27.91 14.33 30.79 19.42 49.20 24.35

4041 1 404 ẰỸ ץ 161416 101.25 44.75 25.74 28.29 14.44 30.78 18.04 52.31 23.02

4041 1 404 ẰỸ ᷂◖ 161417 103.81 44.16 25.37 28.14 14.52 30.88 18.77 49.67 23.03

4041 1 404 ẰỸ ᾕ 161418 110.43 46.49 24.10 24.45 14.34 29.33 19.87 53.29 24.81

4041 1 404 ẰỸ ᴒ ( ἝʾῈ ) 161419 109.71 43.20 24.59 25.14 15.35 29.05 18.52 53.57 24.50

4041 1 404 ẰỸ 161420 94.93 41.80 25.71 29.02 14.52 30.40 17.65 54.65 21.13

4041 1 404 ẰỸ ᴒ 161421 108.12 45.84 24.67 25.47 13.74 31.62 21.49 47.43 25.39

4041 1 404 ẰỸ 161422 104.97 44.49 24.76 26.90 13.97 31.74 20.01 48.54 24.31

4041 1 404 ẰỸ ◑ 161423 104.61 44.09 25.09 27.91 14.33 30.79 19.42 49.20 24.35

4041 1 404 ẰỸ 161424 92.47 41.18 25.10 22.94 14.65 28.88 18.01 57.32 23.63

4041 1 404 ẰỸ Ⱬ (ⱬ ) 162426 116.53 70.11 26.05 25.56 11.01 36.42 18.65 42.98 22.57

4041 1 404 ẰỸ Ⱬ ( ) 162427 121.20 66.14 26.73 26.78 11.04 35.79 19.73 48.16 22.83
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3.2.13 ⱷ♇◦ꜙ◖כ♪No.4041─  

 
 

► ─  

│ ╩ ≤⇔≡ ⌐ ╢ ─ ™ ∏╣ ≢№

╢⁹ ⌐⅔↑╢ ≢│⁸ ╩ ⌐ ≤ ─

☿◓ⱷfi♩⌐ ↕╣╢⁹ │⁸ ⌐⅔™≡─╖ ╟╡ ╩ ∆⅜⁸

─♩꜠fi♅ ╛ ≢│╒≤╪≥⅜ ╩ ∆≤↕╣≡™╢⁹ ─

⅜ ™↓≤⅛╠⁸ ⌐ ™ ≤ ↕╣⁸ ≢│⁸ ┼─85 ─

╩ ∆⁹⌂⅔⁸ ⌐ ∆╢ ﬞ ≤─ ╙ ⅎ╠╣╢⅜⁸∆═╡ ⅜

≢№╢↓≤⌐╟╡⁸ ﬞ ≤│ ⌂╢ ≤⇔≡ ↕╣≡™╢⁹ 

3.2.14⌐ ∆ ⌐╟╢≤⁸ ─╒╓ ≢400cm/s2 ─ ≤

⌂╡⁸ ─ ⁸ ─ ™ ┘ ⁸ ─ ≢800cm/ s2╩ ⅎ╢

⅜ ╠╣╢⁹ 3.2.15⌐ ∆ ⌐╟╢≤⁸ ⅝⌂ ╩ ∆ ⅜

⌐ ═ ⌐ ⅜∫√ ╩ ⇔⁸ ─ ™ ≢60cm/s╩ ⅎ╢⁹ ⁸

⁸ ⁸ ─ ↄ─ ┘ ⁸ ⁸ ─ ≢100cm/s╩ ⅎ╢

≤⌂╢⁹ 

 

 

 

ƸƕƢƓƠƖƪǄƥǄƖǃ
ᾕᶘỸ

Ѐ˔Ж
“ Ỹ ᴂ _ Ѐ˔Ж ᴸ ╦ ֓Ⱶ ᶟᾖ Ί ⱬ ATL ᴍ ᾰ Ḱ ᵤ

4041 1 404 ẰỸ ╣ 6.43 6.00 5.56 5.45 5.11 5.39 4.76 6.04 5.24 6.43

4041 1 404 ẰỸ ◑ 6.37 5.98 5.51 5.47 5.00 5.40 4.69 5.85 5.23 6.37

4041 1 404 ẰỸ 6.24 5.92 5.63 5.54 4.99 5.52 4.69 6.01 5.23 6.24

4041 1 404 ẰỸ Ⱬ 6.37 5.98 5.51 5.47 5.00 5.40 4.69 5.85 5.23 6.37

4041 1 404 ẰỸ Ω 6.27 5.79 5.57 5.48 4.99 5.67 4.68 6.07 5.19 6.27

4041 1 404 ẰỸ ╣ Ἕ 6.24 5.92 5.63 5.54 4.99 5.52 4.69 6.01 5.23 6.24

4041 1 404 ẰỸ ╣ Ἕ 6.24 5.92 5.63 5.54 4.99 5.52 4.69 6.01 5.23 6.24

4041 1 404 ẰỸ ◑ Ἕ 6.21 5.93 5.53 5.57 4.96 5.49 4.69 5.85 5.23 6.21

4041 1 404 ẰỸ ᴒ 6.41 5.74 5.49 5.40 4.95 5.48 4.77 6.12 5.19 6.41

4041 1 404 ẰỸ Ⱬ (⁷ ʾῈ ) 6.29 5.82 5.54 5.49 4.95 5.60 4.81 6.11 5.19 6.29

4041 1 404 ẰỸ ԁ Ⱬ 6.29 5.92 5.66 5.49 4.88 5.69 4.67 6.00 5.18 6.29

4041 1 404 ẰỸ ◕ 6.29 5.70 5.49 5.44 4.88 5.43 4.81 6.09 5.09 6.29

4041 1 404 ẰỸ ╣ ẋ 6.27 5.86 5.47 5.49 4.91 5.51 4.70 6.11 5.09 6.27

4041 1 404 ẰỸ ◑ ẋ 6.29 5.92 5.66 5.49 4.88 5.69 4.67 6.00 5.18 6.29

4041 1 404 ẰỸ ◑ ẋ 6.29 5.98 5.81 5.56 4.88 5.59 4.74 6.01 5.18 6.29

4041 1 404 ẰỸ ץ 6.29 5.87 5.81 5.45 4.90 5.52 4.78 6.07 5.09 6.29

4041 1 404 ẰỸ ᷂◖ 6.20 5.80 5.56 5.50 4.86 5.49 4.73 6.07 5.10 6.20

4041 1 404 ẰỸ ᾕ 6.39 5.92 5.53 5.40 5.00 5.39 4.54 6.09 5.22 6.39

4041 1 404 ẰỸ ᴒ ( ἝʾῈ ) 6.41 5.74 5.49 5.40 4.95 5.48 4.77 6.12 5.19 6.41

4041 1 404 ẰỸ 6.35 5.66 5.69 5.59 4.89 5.48 4.82 6.09 5.11 6.35

4041 1 404 ẰỸ ᴒ 6.21 5.93 5.53 5.57 4.96 5.49 4.69 5.85 5.23 6.21

4041 1 404 ẰỸ 6.29 5.92 5.66 5.49 4.88 5.69 4.67 6.00 5.18 6.29

4041 1 404 ẰỸ ◑ 6.29 5.98 5.81 5.56 4.88 5.59 4.74 6.01 5.18 6.29

4041 1 404 ẰỸ 6.40 5.86 5.66 5.39 4.83 5.48 4.77 6.06 5.31 6.40

4041 1 404 ẰỸ Ⱬ (ⱬ ) 6.35 6.21 5.67 5.52 4.88 5.62 4.75 5.62 5.32 6.35

4041 1 404 ẰỸ Ⱬ ( ) 6.62 6.13 5.66 5.55 4.88 5.51 4.80 5.89 5.35 6.62
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3.2.14  3.2.15  

  

 

 

3.2.16   

╟╡ ⇔  
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─ ─♃כ♦ │ ⅜ ≤⌂╢

─╖─ ⁸╘√╢№≢♃כ♦ ─ ─ ה ⱦ♇♩⅛╠⁸כ○

⅛╠ ⌐30 ≢ ┘ ⅜ ∆╢↓≤╩ ⇔√⁹ 

 

3.2.17 ─ ─♃כ♦ ה  ♩♇ⱦכ○

 

─ │⁸ ⅛╠ ⌐ 30─ ⌐ ┘≡⅔╡⁸∕─

⁸ ⅛╠ ⌐30 ─ ⅜ ⌐⌂╢≤ ⅎ╠╣╢⁹ 

√∞⇔⁸ ⌐⅔™≡│ ─ ≤⇔≡⁸ ⁸ ┘ 45⁸

135 ∆═≡⌐⁸№╠⅛∂╘ ↕╣√↓─ ⅜ ≤⌂╢ ╩ ∆╢⁹ 

 

3.2.18 ─  

  ☻כ◔

1  0  

2  90  

3  45  

4  135 

 

  

-100

-50

0

50

100

-100 -50 0 50 100

(
)(

c
m

/s
)

(cm/s)

30

-1,000

-500

0

500

1,000

-1,500 -1,000 -500 0 500 1,000

(
)(

c
m

/s
2
)

(cm/s2)

30
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3   

▪ ─  

⌐⅔™≡│⁸ ⌐ ⇔√ ╩ ∆╢↓≤≢ ─ ╩ ⇔

√⁹ 

19 20071 ⌐⁸ ה ≢ ⇔√ ₈

⌐ ℮ ₉ ⁸ ₈ ₉

≤™℮ ─PS No.B4⌐╟╣┌⁸ ─ │ ⌐ ⅛╠⌂╢ ≢№∫≡⁸

│1,380m/s1,810m/s⁸ │300m/s440m/s╩ ⇔≡™╢⁹ ⁸

│⁸ ⌐ ⅝™ ╩ ⇔⁸ ⅜ ↄ ╕∫√ ─ ⅝™ ≢№╢⁹ 

 

 

3.2.19   
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3.2.20 ╟╡ PS ה  
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▬  

⌐ ™╢ ⌐╟╢ ╩⁸ 12 2000 1457

10⌐ ↕╣╢ ┘ ⌐╟╡ ⇔ ╩ ∫√⁹ ┘ ⌐╟╢

↔≤─ ⌐╟╢ Gs─ ╩ ⌐ ∆⁹ 

⌐╟╢Gs─ │⁸ 0.5 ≢ ⌐╟╢

─ Gs╩ ⅎ╢ ⅜№╢⅜⁸ ⌐│ ⌐╟╢ 1 ─ GsGs=1.35

╩ ╡ ─ Gs=1.23╩ ∆↓≤⅛╠⁸ ─ │ 1 ≢№

╢≤ ⇔√⁹ 

⌂⅔⁸ ─ ≢ ▬fiⱧכ♄fi☻ ⅜ 1.0 ≤⌂╢ ≤ ─

⁸ ≤ ─ ╩ ≤⇔≡╖⌂⇔√ ─Gs─ ╩ ∑≡

⇔≡™╢⁹ 

 

 
3.2.21 ⌐╟╢ Gs ─  

 

4   

▪  

⸗♦ꜟ─ ⌐ ⇔⁸ ╩╙≤⌐ ┘ ╩ ⇔⁸ ┘

╩ ∆╢⁹ ─ ⁸ ⌐ ╦╢ ─ ⌂ │ⱥⱡ◐≤ ⅎ╠╣

╢√╘⁸ ⸗♦ꜟ≢│∆═≡ⱥⱡ◐≤∆╢⁹ 

▬ ≤  

│⁸ ∕─ ⌐ ↕╣╢ ╩ ∆╢⁹ 

⌐≈™≡│⁸ ⅛╠ ꜘfi◓ ╩ ⇔⁸ ╠╣√ ꜘfi◓

╩ →ꜘfi◓ ⌐ ⇔√ ≢⁸ ─ ╩ ∆╢⁹ 

╩ ∫≡™⌂™ ─ ─ ⌐≈™≡│⁸ ≤⇔≡ ╩

℮⁹ 

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

0 1 2 3 4 5

Ῥᶘ ṁ

2 ϙσΰṁ

4 ϙσΰṁ

▄ ˢ3 ˣ

▄ ˢ2 ˣ

▄ ˢ1 ˣ

ˢsˣ

ˢGsˣ

2.7(3 )

2.025(2 )

1.35(1 )

1.23ˢ ▄ ᴞᾢ ˣ
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3.2.22 ─  

⌐ ∂╢ ⌐ ∆╢ (N/mm2) ⌐ ∂╢ ⌐ ∆╢ (N/mm2) 

  → ∑╪    → ∑╪  

1.1Fc/3 1.1Ft/3 1.1Fb/3 1.1Fs/3 2Fc/3 2Ft/3 2Fb/3 2Fs/3 

 

3.2.23 ─ ─  

 

(N/mm2) 

Fc 

 

Ft 

 

Fb 

→  

Fs 

∑╪  

ⱥⱡ◐ 20.7 16.2 26.7 2.1 

 

►  

─ 355⌐≈™≡ ╩ ⇔√⁹ ⌐ ⇔√ ☿fi◘

כ ─ ─ ╟╡ ꜘfi◓ ╩ ╘⁸ ꜘfi◓ ⅛╠ →ꜘfi◓

╩ ⇔√⁹ ⇔√ →ꜘfi◓ ╟╡ ─ ╩ ⇔⁸ → ╩ ⇔√⁹ 

 

3.2.24 1/2  

 

→ꜘfi◓  
→  

ɨb(N/mm2) 

 

( )  

Eb(N/mm2) 

 

Eb ave. (N/mm2) 

E70 5.90֔Eb<7.80 7.10 22.2 44 

E90 7.80֔Eb<9.80 8.76 30.6 224 

E110 9.80֔Eb<11.8 10.4 38.4 85 

E130 11.8֔Eb<13.7 12.2 46.8 2 

 - - - 355 

 

3.2.25 2/2  

 
 

 

 

 

 

 

 

 

 

 

┘  

 

E70 5 6 2 17 4 10 

E90 36 40 14 46 23 65 

E110 28 19 3 9 5 21 

E130 0 2 0 0 0 0 

 69 67 19 72 32 96 
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1  ⸗♦ꜟ 

▪  

⸗♦ꜟ│⁸ ◦☻♥ⱶ ♁ⱨ♩₈ ⱨ꜠כⱶ  

ver.₉ ╩ ™≡ ⇔√⁹ 

│ ╟╡ ─ ╩ ╗ ╩ ≤⇔⁸ ≤⇔≡ ה  ─

⁸ ⁸ ⁸ ╘⁸ ⁸ ╩⸗♦ꜟ ∆╢⁹⌂⅔⁸ ─ │⸗♦

ꜟ ─ ≤⇔≡™⌂™⁹ 

─⸗♦ꜟ │⁸ ⁸ ⁸ ╩ ╗ ≤⇔⁸ ─ ⌐

─⌂™ ╛ │⸗♦ꜟ ⇔≡™⌂™⁹ 

│ ⌐⅔↑╢ ⅛╠ ⌐ ™ ╩∆╢↓≤╩ ⇔√√

╘⁸ ╩ ≤⇔≡⸗♦ꜟ ⇔√⁹ │⁸ ╩ ⸗♦ꜟ≤⇔≡ ∆

╢√╘ ≤⇔≡⸗♦ꜟ ⇔√⁹ 

≤ ─ │⁸ →⁸∑╪ ⁸ ⁸⌡∂╡ ╩ ⇔√ ⌐ ⇔√⁹ 

│⁸ ⌐╟╢ ⁸ ⁸ ╩ ⇔⁸⸗♦ꜟ ⇔√⁹ ⌐

╟╡⁸ ─ │ 25%≤⌂╢⁹ 

™⁸ ™│ ─╖⌐ ⌂ ≤⇔≡⸗♦ꜟ ⇔√⁹ 

⁸ │⁸ ≤ ⌐ ⌂ ≤⇔≡⸗♦ꜟ ⇔√⁹ 

│ ─ ╩ ⇔√ ─ ⌐ ⇔≡│ ╩ ≤∆╢ ≤

⇔√⁹ 

│ ≡≢№╢⅜⁸ ─ ⌐ ⇔≡│ ╩Ⱨfi≤⇔√⁹√∞⇔⁸ ⅝ ⅜

╡╩ ∆╢√╘⁸ ─╖ ⅝ ⅜╡ ┌⌡╩ ↑≡™╢⁹ ╡⌐╟╢

─ │ ╦⌂™ ⁹ 

│⁸ ≤ ─ ╩ ⇔⁸ ≢ h0=0.02≤∆╢

↓≤≢⁸ ⌡ ⌐h0=0.05─ ╩ ∆╢╟℮⌐⇔√⁹ 

─ │1/30rad⌐⌂╢↓≤⅛╠⁸ ─ ⌐⅔↑╢ ⌐≈

™≡│⁸ ⌐ -Ⱥ ╩ ⇔√⁹√∞⇔⁸ ─ ⌐⅔↑╢ ≢│⁸

─ ⅜ ⌐⌂╡ ⅜ ∆╢√╘⁸╛╗╩ ∏ -Ⱥ │ ∑∏⌐

╩ ™⁸∕─ ╩ ⇔√⁹↓─√╘⁸ ╩ ∕℮≤∆╢ -Ⱥ ╩ ⇔√

─ ─ ⅜⁸ -Ⱥ ╩ ⇔≡™⌂™ ─ ⌐ ═≡⁸╟╡ ⅜

∆╢√╘ ≢ ⅜ ⇔™ ≤⌂∫√⁹ 
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3.3.1 ⸗♦ꜟ  

 

3.3.2 ⸗♦ꜟ  

 

 
3.3.3 ─⸗♦ꜟ   

127.6m

104.4m

0

( )

90

( )

⸗♦ꜟ ⇔≡™⌂™

0

( )

90

( )

↕
17.4m

↕
10.9m

ᴒ ϙχᵰᶔжϱр

″ ΰθ



3-22 

▬  
3.3.4 ⌂  

  

     

 

 

 300ɫ  ⱴ♠ 

 182×197 ⱴ♠ 

 39×121 ⱴ♠ 

 150×150 ⱴ♠ 

 

 197×197 ⱥⱡ◐ 

 225×480 ⱥⱡ◐ 

 330×330 ⱥⱡ◐ 

 

 197×194 ⱥⱡ◐ 

 30×120 ⱥⱡ◐ 

 60×180 ⱥⱡ◐ 

╘ 121×240 ⱥⱡ◐ 

 300×270 ⱥⱡ◐ 

 

 
 145×180 ⱥⱡ◐ 

 105ɫ ⱴ♠ 

  240×240 ⱥⱡ◐ 

 

 

 330ɫ⁸258×333 ⱴ♠ 

 182×197 ⱴ♠ 

 39×121 ⱴ♠ 

 152×152 ⱴ♠ 

 

 212×212 ⱥⱡ◐ 

 273×515 ⱥⱡ◐ 

 288×288 ⱥⱡ◐ 

 

 212×212 ⱥⱡ◐ 

 48×152 ⱥⱡ◐ 

 57×180 ⱥⱡ◐ 

╘ 121×230 ⱥⱡ◐ 

 288×288 ⱥⱡ◐ 
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3.3.5 ⌂  

     

 

  240ɫ  ⱴ♠ 

  180×130 ⱴ♠ 

  33×117 ⱴ♠ 

  105×105 ⱴ♠ 

  200×200⁸206×206 ⱥⱡ◐ 

  200×200 ⱥⱡ◐ 

  160×160 ⱥⱡ◐ 

  60×190 ⱥⱡ◐ 

  60×180 ⱥⱡ◐ 

 ╘ 60×190 ⱥⱡ◐ 

  240×250 ⱥⱡ◐ 

 

 

 300ɫ  ⱴ♠ 

 182×212 ⱴ♠ 

 39×136 ⱴ♠ 

 150×150 ⱴ♠ 

 

 200×200⁸242×242 ⱥⱡ◐ 

 240×215 ⱥⱡ◐ 

 380×410 ⱥⱡ◐ 

 

 200×200 ⱥⱡ◐ 

 60×180 ⱥⱡ◐ 

 80×180 ⱥⱡ◐ 

╘ 120×230 ⱥⱡ◐ 

 300×300 ⱥⱡ◐ 

 

 

 300ɫ⁸240×240 ⱴ♠ 

 170×180 ⱴ♠ 

 39×136 ⱴ♠ 

 150×150 ⱴ♠ 

 

 230×230 ⱥⱡ◐ 

 273×539 ⱥⱡ◐ 

 270×250 ⱥⱡ◐ 

 

 200×200 ⱥⱡ◐ 

 60×160 ⱥⱡ◐ 

 80×180 ⱥⱡ◐ 

╘ 120×235 ⱥⱡ◐ 

 285×285 ⱥⱡ◐ 
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3.3.6 ⌂  

     

┘

 

 

 330ɫ  ⱴ♠ 

 182×248 ⱴ♠ 

 39×136 ⱴ♠ 

 180×180 ⱴ♠ 

 

 320×320⁸242×242 ⱥⱡ◐ 

 330×550 ⱥⱡ◐ 

 360×260 ⱥⱡ◐ 

 

 200×200 ⱥⱡ◐ 

 60×160 ⱥⱡ◐ 

 60×180 ⱥⱡ◐ 

╘ 120×230 ⱥⱡ◐ 

 300×300 ⱥⱡ◐ 

 

►  

│⁸ ⁸ ה ה ─ ⁸ ┘ ≤⇔⁸ ⌐ ≈─ ⅛╠ ╢⁹ 

─ │⁸ ⌂ ≤⇔≡ⱥⱡ◐│⁸4.0kN/⁸ⱴ♠│5.0kN/≤⇔

√⁹ 

│⁸ ─ ⌐ ╩ ∂≡ ⇔√⁹ ─ │⁸

84 ─ 830N/ 60mm ╩ ⌐ ⇔√⁹ 

│⁸ ╟╡⁸ 60⁸ 170⁸ 170mm⁸

120mm≤⇔√⁹╕√ ╛ ─ ─ │⁸35mm≤⇔√⁹ 

≢│⁸ ⅛╠ ─ ┘ ─ ╩ ⇔⁸ ╩

⇔√⁹ │⁸ ⅝ ה ה ה ה ה ה ה ↕ⅎ ה

ה  ה  ⅎ╪ ה ה ה ה  ה  ⌐╟╡ ↕╣⁸↓╣╠╩

≤⇔≡ ⇔⁸ ⇔√⁹ ╡─ ה ⅎ╪ ה ה ה

│⁸ ╟╡ ⇔ ⌐ ⇔√⁹ 

┘ ⅝─ │⁸₈ 20 ₉⁸P.48⁸

P.167┘ P.337╟╡⁸ ⁸ ┘ │ 1.80kN/⁸ ה ה │

1.99kN/≤⇔√⁹ 

─ ─ ⌐≈™≡│⁸ ה ה ⌐ ↑≡ ⇔√⁹ ה ה │⁸

≤ ┘ ⅝ ─ ╩ ⇔⁸ ≢ ↕ √╡─ ╩ ⇔√⁹ 

─ ─ ╩╖╢≤⁸  ╩ ╗ ⅜⁸ ─ ⅛╠  β

╩ ╘≡™╢ ╩ ↄ ⁹ ─ │⁸ ┘ ה  ה ה ה ה

ה ─ ≢ ⅝™⁹ 
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⌐ ∆╢ │⁸ ꜠ⱬꜟ⁸ ה ꜠ⱬꜟ⁸ ꜠ⱬꜟ≢№╢⁹ ⌐

⅜ ™╒≥ ⌐ ∆╢ ⅜ ⅝™⁹ 

⌐≈™≡⁸ ꜠ⱬꜟ≢│ ─ ╩⁸ ה ꜠ⱬꜟ≢│ ╩⁸

꜠ⱬꜟ≢│ ╩ ╘≡⅔╡⁸ ⅜ ≢№╢↓≤⅛╠⁸ ─ ⌐ ⅎ╢

⅜ ⅝™╙─≤ ⅎ╠╣╢ 

⌂⅔⁸ │⁸ ⌐⅔™≡ ⅝≤∆╢√╘⁸ ─ ≢│⁸ ─₈ ⁸

⅝ ⁸ ₉─ ⅛╠⁸₈ ⅝ ₉─ ╩ ⇔√ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.7 ─ ┘ ─  

 

 
3.3.8 ╡─ ┘ ─ ⁸ ╩ ≤∆╢  

 

ה ה ⅝ 

 

 

 

ה ה  

ה  

ⅎ╪ ⁸

⁸ ⁸  
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3.3.9 ─ ─  ┘ ה ה ─  

 

ה 3.3.10 ה  

       
┘ 

 

kN/m 5.81 5.81 8.32 4.08 15.8 6.72 15.9 

kN/m 5.41 - 5.93 2.91 11.0 4.80 11.1 

kN/m 5.41 - 7.57 3.79 10.1 6.25 9.88 

 

 

3.3.11 ─ ─  ┘ ↕ ─ ─   

‭
Ἇ

↕№√╡─  

15.9kN/m 

1244

451

1207257

740

ˢ 19%ˣ5kN/m 3

ˢ 81%ˣ18kN/m 3

ӡ ή θϤᴻ
▄ Ὣᴮ˹15.9kN/m
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3.3.12 ─  

1   

 

2   

 

 

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 1,782 5.97 63%

╡ 121 0.40 4.3%

121 0.40 4.2%

ה ה 128 0.43 4.5%

78 0.25 2.8%

ה 37 0.12 1.3%

65 0.22 2.3%

ה 25 0.08 0.9%

220 0.74 7.8%

2 0.01 0.1%

47 0.15 1.7%

ה╘ ה 162 0.52 5.7%

╣ ה╘ 34 0.11 1.2%

╘ ה ™ 6 0.02 0.2%

ה 7 0.02 0.2%

2,836 2,836 9.45 9.45 100% 100%

9%

222

256

2,024 6.78 71%

334 1.11 12%

0.74

0.82

8%

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 107 3.68 36%

╡ 4 0.14 1.3%

1 0.04 0.4%

ה ה 6 0.22 2.1%

7 0.25 2.4%

ה 3 0.09 0.9%

4 0.13 1.2%

ה 1 0.02 0.2%

147 5.06 49%

0%

2 0.08 0.7%

ה╘ ה 13 0.44 4.3%

╣ ה╘ 2 0.07 0.7%

╘ ה ™ 0%

ה 1 0.04 0.4%

298 298 10.25 10.25 100% 100%

3.86 38%

20 0.70 7%

5.06

0.63

49%

6%

147

18

112
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3   

 

4   

 

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 2,675 4.69 65%

╡ 178 0.31 4.4%

114 0.20 2.8%

ה ה 273 0.48 6.7%

149 0.25 3.6%

ה 47 0.08 1.1%

87 0.15 2.1%

ה 40 0.07 1.0%

188 0.33 4.6%

2 0.00 0.0%

89 0.15 2.2%

ה╘ ה 226 0.40 5.5%

╣ ה╘ 6 0.01 0.1%

╘ ה ™ 8 0.01 0.2%

ה 3 0.01 0.1%

4,085 4,085 7.14 7.14 100% 100%

2,968 5.20

596 1.03

0.33

0.58

5%

8%

73%

15%

189

332

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 587 5.60 53%

╡ 29 0.28 2.6%

23 0.22 2.0%

ה ה 25 0.24 2.2%

26 0.25 2.4%

ה 9 0.09 0.8%

21 0.20 1.9%

ה 0.0%

337 1.13 30%

0.0%

16 0.15 1.4%

ה╘ ה 33 0.31 2.9%

╣ ה╘ 4 0.04 0.4%

╘ ה ™ 2 0.02 0.2%

ה 0.0%

1,111 1,111 8.52 8.52 100% 100%

1.13

0.52

30%

5%

638 6.09 57%

82 0.78 7%

337

54
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5   

 

 

6   

 

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 4,173 5.31 65%

╡ 264 0.34 4.1%

389 0.50 6.1%

ה ה 470 0.60 7.4%

196 0.25 3.1%

ה 31 0.04 0.5%

129 0.16 2.0%

ה 58 0.07 0.9%

80 0.10 1.2%

2 0.00 0.0%

118 0.15 1.8%

ה╘ ה 345 0.44 5.4%

╣ ה╘ 39 0.05 0.6%

╘ ה ™ 86 0.11 1.4%

ה 5 0.01 0.1%

6,386 6,386 8.13 8.13 100% 100%

1%

9%

0.10

0.75

4,826 6.14 76%

14%1.13885

82

593

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 1,670 5.04 69%

╡ 53 0.16 2.2%

112 0.34 4.6%

ה ה 138 0.42 5.7%

83 0.25 3.4%

ה 17 0.05 0.7%

47 0.14 2.0%

ה 25 0.07 1.0%

78 0.26 3.2%

1 0.00 0.1%

50 0.15 2.1%

ה╘ ה 116 0.35 4.8%

╣ ה╘ 15 0.05 0.6%

╘ ה ™ 11 0.03 0.4%

ה 3 0.01 0.1%

2,419 2,419 7.32 7.32 100% 100%

79

195

3%

8%

0.26

0.59

310 0.94 13%

76%5.531,835



3-30 

7  ┘  

 

 

8  ⅝≤ ⅝─  

 

kN  

      
┘

 

⅝ ⁸ ⅝ ⁸  1,782 107 2,675 587 4,173 1,670 5,664 

⅝ ⁸  1,295 72 1,921 341 3,016 1,118 4,013 

 488 35 755 246 1,158 552 1,651 

 

│⁸ ₈ ₉ P.11⌐ ─₈ ─ ₉─ ╩ ∆╢⁹ ─

│⁸ ─ ╩ ─ ≢ ⇔√╙─≢№╢√╘⁸ ה ─

╩ ↑∏⌐ ─ ─ ╩ ∆╢⁹ 

╛ ⁸ ⅛ ⅛⌐╟╡ ─ ⅜№╢≤ ⅎ╠╣╢⅜⁸ ─

⌐ ═╢≤⁸ ─ │ ↕™√╘⁸ ⌂ ≤⇔≡ ∆╢⁹

꜠ⱬꜟ⌐≈™≡│⁸ ┘ ≢─ ─ ┘ ─ ⅜ ™√╘ ⇔≡™

⌂™⁹ 

  

(kN) (kN) (kN/m
2
) (kN/m

2
) (%) (%)

⁸ ⅝ ⁸ 5,664 5.05 62%

╡ 343 0.31 3.8%

680 0.61 7.5%

ה ה 765 0.68 8%

283 0.25 3.1%

ה 90 0.08 1.0%

169 0.15 1.9%

ה 64 0.06 0.7%

433 1.45 4.8%

3 0.00 0.0%

170 0.15 1.9%

ה╘ ה 329 0.29 3.6%

╣ ה╘ 34 0.03 0.4%

╘ ה ™ 45 0.04 0.5%

ה 9 0.01 0.1%

9,083 9,083 9.1 9.1 100% 100%

┘

5%

6%588 0.5

436 1.5

1,372 1.2 15%

74%6.06,688
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3.3.13 ─ N/m2  

  

ה ─  600 

 

⌐ ™╢ │⁸ ─ ( ⁸ ( )≤™℮)⁸ ( ⁸

( )≤™℮)⁸ ( ⁸ ( )≤™℮) ┘◘▬♩ ╩ ™╢⁹ 

─ │⁸ ⁸90 ⌐ ⅎ 45

⁸135 ⌐╙ ∆╢⁹⌂⅔⁸ │ ─ ⌂ ⅛╠ ⇔≡™╢⁹ 

 

 
3.3.14  

 

 
3.3.15  
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3.3.16  

 

3.3.17 ◘▬♩  
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3.3.18 ≤ ─  

 

◄ ─  

⌐ ↑╠╣√ │⁸ ─ ─◘▬☼ ┘♅ꜞ ⅛╠⁸ ↕│ 60mm≤ ↕╣

╢⁹ ┘ ─ │⁸ ─◘▬☼⅜ ↕™↓≤⅛╠⁸ ↕│ 35mm≤ ↕╣╢⁹ 

⌐ ⇔√ ─ │⁸ ─◘▬☼ ┘♅ꜞ ⅛╠⁸ ↕│ 170mm≤ ↕

╣╢⁹ ┘ ─ │⁸ ─◘▬☼⅜ ↕™↓≤⅛╠⁸ ↕│ 78mm≤ ↕╣

╢⁹ 

⌐ ⇔√ ─ │⁸ ─◘▬☼ ┘♅ꜞ ⅛╠⁸ ↕│ 170mm≤ ↕╣

╢⁹ ⌐≈™≡│⁸ ⌐ ↕ 120mm≤ ↕╣╢⁹ ┘ ─ │⁸ ─◘

▬☼⅜ ↕™↓≤⅛╠⁸ ↕│ 78mm≤ ↕╣╢⁹ 

⌐│⁸ ─ ↕≤ ↕ ⅛╠ ╕╢ ≤ ╩ ∆╢⁹√∞⇔⁸ ⅜

⌐ ↑╠╣≡™╢ │⁸ ─ ─ ⅜ ↕╣≡™╢↓≤⅛╠ │ ≤

⌐│ ╕∏⁸ ─╖─ ≤ ╩ ∆╢⁹ 

⌐ ⇔√ ⌐│⁸ ⌐ ⅜ ↑╠╣≡™╢ ⅜№╢⁹∕─ ⁸

─ ≤ ⌐│⁸ ≤ ─ ≤ ╩ ⇔⁸ ⌐│ ∞↑─ ≤ ╩

⇔√⁹ 

─ ╢╟⌐ꜟכ◔☻⁸│ ⅛╠⁸ ↕│ 10mm≤ ↕╣╢⁹ 

─ │ ⌐╟╡ ↕╣≡™╢╙─≤ ↕╣╢⅜⁸∕─Ⱨ♇♅╛ │ ≢№

╢√╘⁸ ∏╡ ─ ≤ ╩ ╗⁹ 

  

90  

 

0  

 

45  135  

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140

X(NS ΰ)

Y(EW ΰ)

︠꞊͍

︠꞊͎

Ⱪק

ῲḧ

Ԛ
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ה 3.3.19  

  

ъ
͈

⅛
ʤ

ᶫ
⅛
ʤ
Ṣ

ᶽ
Ṣ

⅛
ʤ
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ה 3.3.20   

13
0ɫ

ъ
͈

⅛
ʤ

ᶫ
⅛
ʤ
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Ṣ

⅛
ʤ



3-36 

 

 
ה 3.3.21  

13
0ɫ

ъ
͈
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Ṣ

⅛
ʤ
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3.3.22  

  

ъ
͈

ᶫ
К

Ṣ
ᶽ
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3.3.23  

  

ъ
͈

ᶫ
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Ṣ
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ᶫ
К

Ṣ
ᶽ
Ṣ



3-40 

 
ה 3.3.25  

  

ъ
͈
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ᾛ
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ה 3.3.26  

  

ъ
͈
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ᾛ
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ה 3.3.27  

  

ъ
͈
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ᾛ
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ה 3.3.28  

  

ᶫ
⅛
ʤ
Ṣ

Ṣ
⅛
ʤ

ъ
͈

⅛
ʤ
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ה 3.3.29   

  

13
0ɫ

ᶫ
⅛
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Ṣ
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ъ
͈

⅛
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ה 3.3.30  

13
0ɫ ᶫ
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ъ
͈

⅛
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3.3.31  

  

ъ
͈

ᶫ
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3.3.32  

  

ъ
͈

ᶫ
К

Ṣ
Ṣ



3-48 

 

 
3.3.33  

ъ
͈

ᶫ
К

Ṣ
Ṣ



3-49 

 
ה 3.3.34  

  

ъ
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ъ
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ה 3.3.35  

  

ъ
͈

ъ
͈
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ה 3.3.36  

  

ъ
͈

ъ
͈
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ᶫ
ᾛ
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ᾛ
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○  

│⁸ → ⌐≈™≡ ╩ ⅎ≡⸗♦ꜟ ⇔√⁹ ╩ ⌐

─ → ╩ ⇔⁸ → │ ╩ ⇔√ ╩ ⇔⁸ → │

╩ ∆╢⸗♦ꜟ ≤∆╢⁹ │⁸ ≤⇔√⁹ 

─ → │⁸ ⅜ ⇔↕╣≡™╢╙─≤⇔⁸ │⁸ ─ ╩ ⇔√

≢⁸ ⌐ ╩ ∂≡ ⇔√⁹ 

│⁸ ↔≤⌐ ⌐╟╢ ╩ ⇔√ ╩ ⇔⁸ ─ ≤─ ⅛

╠ ╩ ∆╢↓≤≢ ⇔√⁹ 

 

3.3.37 ─  

 

3.3.38 ⇔⌐╟╢ ─  

 ─  

┘  0.75 

 0.70 

 0.75 

 0.70 

 0.78 

 0.78 

  

M → 

ɝ  
ɝ  

M  
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┘ │⁸ ╩ ⇔√ ╩ ⇔√⁹ │ ─ ⌂

⅜ ≢№╢√╘ ≤⇔⁸ ─╖ ≤⇔√⁹ │⁸₈

23 ₉P.380⌐ כꜝ▬○⅝≠ ≤⇔⁸ │⁸

≤⇔√⁹ 

 
3.3.39 ┘ ─  

 

─ │⁸ ₈ ₉╩ ⌐ ╩ ⇔√ ╩ ⇔⁸

│ ≤⇔⁸Ⱪ꜠כ☻ ⇔≡⸗♦ꜟ ⇔√⁹ 

 

 
3.3.40 ─  

 

 

3.3.41 ─ Ⱪ꜠כ☻  

N  

d  
d  

N  

 

N  

d  
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─ ↕│ ≢│ ≢№╢√╘⁸ ₈ 20

₉P.341⌐⌂╠∫≡⸗♦ꜟ ⇔√⁹ ⌐│⁸ ╩ ⸗♦ꜟ≤⇔≡Ⱪ꜠כ☻

⇔⁸ a ─  ₑ⌐ ─ ∑╪ ─ ≢№

╢0.39kN/m⅛╠Ⱪ꜠כ☻─ ╩ ⇔√⁹ 

≤ ה ה ─ │⁸ ⌂ ⱣⱠ⸗♦ꜟ⌐ ⇔√⁹

─ │⁸a ה ⁸ 18 ₑ⌐ ∫≡ ⇔⁸

⸗♦ꜟ≢│ ⌂ ╩ ≈ ⱣⱠ⌐ ⇔√⁹ │Ᵽ▬ꜞ♬▪☻ꜞ♇ⱪ

≤⇔⁸⌡∂╣⌐≈™≡│ ≤⇔√⁹ ─ ɗ│0.001≤∆╢⁹ ─ ─

√╘⁸ ─ │ ⇔⌂™⁹ ─ │ ≤⇔⁸ⱪ꜡◓ꜝⱶ┼─ │ ─

™ 0.01kN≤⇔√⁹ 

─ ─ ⅜ ≢№╢↓≤⅛╠⁸ ⌂╠┘⌐ ─♩ⱷfiכ⸗→

⌐ 1/2╩ ∂√⁹ ≤⌂╢ ⌐≈™≡│ 1/4╩ ∂√⁹ 

 

3.3.42 ─  

 

∕─ ⁸ ≤ ⅜ ╡ ℮ ⅜№╢ │ ⌐ ∂╢ ╩ ∆╢√╘⌐♄Ⱶ

כ ה ╩ ⇔⁸ ╩ ⌐Ⱪ꜠כ☻ ⇔≡⸗♦ꜟ ⇔√⁹ 

 

 

3.3.43 ≤ ⅜ ╡ ℮ ─⸗♦ꜟ  

 

─ ⌐≈™≡│⁸ │ ≤⇔⁸ⱪ꜡◓ꜝⱶ┼─ │0.01kN≤⇔√⁹

│ ─ ╩ ⌐ ⱣⱠ╩ ⇔√⁹ 

│⁸ ה ─ ⅜ ⌂√╘⁸a ⌂ ╩ ≤⇔√ ה

─ ה ⱴ♬ꜙ▪ꜟ 31 ₑ⌐ ─ ∏╡ ─

♄Ⱶכ

M → 

ɝ  
ɝ  

M  
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╩ ⌐ ⇔√⁹ ⸗♦ꜟ≢│ ⌂ ╩ ≈Ⱪ꜠כ☻⌐ ∆╢⁹

│ ┼─╘╡ ╖⌐ ⇔⁸♩ꜞꜞ♬▪☻ꜞ♇ⱪ ≤⇔√⁹ 

 

3.3.44 ─  

◌  

─ ─ ⌐ ⇔≡ %─ ╩ ⅎ╢ ≤⇔√⁹ 

ⱪ꜡◓ꜝⱶ─ ⁸ ╙⇔ↄ│ ≢

╙⇔ↄ│ ╩ ∆╢ ⇔⅛⌂™√╘⁸╛╗╩ ∏⁸ ≤⇔

√ ≢ ╩ ≤∆╢↓≤≢⁸ ─ ⌐ ⌡ ─ ╩

∆╢╟℮⌐ ⇔√⁹ 

 

 
3.3.45 ≤ ─  

  

d  

N  

N  

d  
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2   

⌐ ™╢ ⸗♦ꜟ─ ╩ ╘√⁹ ─ │♪כ⸗

╠╣∏⁸ ⌐ ∆╢↓≤╩ ⇔√⁹ 

3.3.48⌐ ∆ │♪כ⸗ ≤ ⌐ ∆╢ ≤ ─ ⅜ ⌐ ∆

♪כ⸗╢ ≢№╡⁸ 3.3.49⌐ ∆ │♪כ⸗ ⅜ ∆╢↓≤≢ ─ ─

⅜ ╟╡ ♪כ⸗™↕ ≢№╢↓≤╩ ⇔√⁹ 

╕√ 3.3.50 ⌐ ∆ ♪כ⸗ ⌐≈™≡╙ ┘ ⅛╠ ╕≢ ⌐

♪כ⸗╢∆ ≢№╡⁸ ─ ⅜№╢↓≤╩ ⇔√⁹ 

 

3.3.46  

 s  β 

1  2.76   

2  1.98  ⌡∂╣ 

3  1.93   

4  1.79 ⁸ ⁸   

5  1.72 
⁸ ⁸ ⁸ 

⁸  135  

6  1.68 
⁸ ⁸ ⁸ 

⁸  135  

7  1.58 
⁸ ⁸ ⁸ 

⁸   

8  1.51 
⁸ ⁸ ⁸ 

⁸  135  

9  1.42 
⁸ ⁸ ⁸ 

⁸  45  

10  1.41  ⌡∂╣ 

11  1.40  ⌡∂╣ 

12  1.26  ⌡∂╣ 

13  1.22 
⁸ ⁸  ⌡∂╣ 

  

14  1.21 
 ⌡∂╣ 

  

15 ה 1.15  ה   

β │⁸ ─ ⌐╟╢ ⌂ ╩∆╢ ⌐ ⇔≡⁸ ╩ ™⁸ ╕≢─ ♪כ⸗

⌐ ⇔≡⁸₈ ⌐♪כ⸗─₉╣∂⌡₉⁸₈ ⇔⁸ ≥♪כ⸗⌂ ⇔√ ⌐≈™≡ ⌐ ⇔√⁹ 

∕─ ⌐≈™≡│⁸ ⌐⁸ ≤╒╢⌂⌐♪כ⸗ ⌂ ⅜ ╣╢√╘⁸ ∏⇔╙ ⁸⌡∂╣∞↑≢

│ ≢⅝⌂™ ╙№╢⅜⁸ ─ ⅝⅛╠⁸ ⅝⌂ ⅝╩∆╢ ⌐≈╠╣≡ ™≡™╢ ╛⁸ ⅝⅜

↕™≤ ⇔√ ⌐≈™≡│⁸ ─ ⅛╠ ⇔√⁹ 
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3.3.47 1 ♪כ⸗  

 

 

3.3.48 2 ♪כ⸗  

90  

 

0  

 

45  135  

90  

 

0  

 

45  135  
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3.3.49 3 ♪כ⸗  

 
3.3.50 4 ♪כ⸗   
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0  

 

45  135  

90  

 

0  
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3.3.51 5 ♪כ⸗  

 

3.3.52 6 ♪כ⸗   
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0  

 

45  135  

90  

 

0  
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3.3.53 7 ♪כ⸗  

 

 

3.3.54 8 ♪כ⸗   
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45  135  
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