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e-mail : hisada@cc.kogakuin.ac.jp 
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e-mail : kasai.k.ac@m.titech.ac.jp 
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1.│∂╘⌐ 

 

 ⌐ ↕╣╢ ─ │ ─ ─ ⅜ ≤⌂∫≡⅔╡
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2. ┘3 ⱨ꜠כⱶ⸗♦ꜟ  

 

2.1  

 1989 │ 6 ה 28 +3 ─Ɑfi♩Ɫ►☻ ≢№╡ ⌐◖▪╩ ≈

≢№╢ ◖▪╩ ┬25.6m─ ☻Ɽfi ≤ ⅜5m╩ ⅎ╢16 21 ─ ⌐Ⱪ꜠

⅜☻ꜝ♩כⱤכ☻╢╟⌐☻כ ↕╣≡⅔╡ ∕─ ≢ ™ ╩ ∆╢ ╩ ∫≡™╢

ה ⌐ ∆ ⌐ ☿fi◘כ ⅜ ↕╣≡⅔╡ ╩ ∫≡

™╢  
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1 ⁸ ☿fi◘כ   2     3 ☿fi◘כ  

 

2.2 3 ⱨ꜠כⱶ⸗♦ꜟ  

 ─ ⱨ꜠כⱶ⸗♦ꜟ ┘ ╩ ⌐ ♁ⱨ♩ SNAP Ver.7 ◦☻♥ⱶ

╩ ™≡3 ⱨ꜠כⱶ⸗♦ꜟ╩ ⇔√ │SRC/RC─ ⌐ ™ ≤⌂∫≡™╢√╘

⸗♦ꜟ≢│1 ╩ ≤ ⇔ ─ ─╖╩⸗♦ꜟ ∆╢ │ ⅔╟┘

╟╡ ┘ ─ ╩ ⇔ │ ♁ⱨ♩─

⌐╟╡ ⇔√⅜ 2011 311 ─ ≤ ↕∑╢√╘⌐ ╩1

⇔√2 │ ☻ꜝⱩ╩ ⇔√ ≤⇔ ♩ⱷfiכ⸗ ┘ ≢ ⌂╢ ⱷכ⸗

fi♩╩ ─ ╟╡ ⇔√ │ →≤ ⌐╟╢ ╩ ⇔≡™

╢ Ⱪ꜠כ☻│ ╩ ⇔√ ה ─ ╩ ה ─ⱤⱠꜟ♂כfi│ ≢─∑╪

╩ ∕╣∙╣ ⇔√ ╕√ │311 ─ ⅛╠ כꜞכ꜠√⇔ ≤⇔√  

 ⸗♦ꜟ─ │ ─ ╩ ⇔√311 ─ ≤ ≤─ ⌐╟

╡ ה ⌐ ∆╢↓≤╩ ⇔√2  

 

3.ⱪ♇◦ꜙ○כⱣכ  

 

 ─ ─ ≤ ⌂ ♄fiⱤכ─ ─ ╩ ℮√╘ 3 ⱨ꜠כⱶ

⸗♦ꜟ⌐╟╢ⱪ♇◦ꜙ○כⱣכ ╩ ℮ │Ai ⌐ ⅎ ╩ ⇔√1

♪כ⸗ ─2 ╩ ⇔√ │E-♦▫ⱨ▼fi☻╩ ™√ ⌐╟╢

─ 3 ╟╡ ≤⇔≡1 ♪כ⸗ ⌐╟╢ ─ ╡ ⇔─ ⌐╟╡ ─ ה

⅜ ⇔ ─ ⌐╟╡ ⌐ ∫≡™╢↓≤⅛╠ ⌐ ⅎ√  

 

3.1 1 ♪כ⸗ ─ / ∑╪  

 1 ♪כ⸗ ─ ≤ ∑╪ ─ │ ⅛╠ ⇔√  
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 ↓↓≢ ɫi1│1 iה♪כ⸗ ⌐ ╡№≢ꜟ♩◒ⱬ♪כ⸗╢∆ 4⌐ ╘√ ─ ╩ ∆

↓─ ─ ≢ ↕∑ ⅜1/50≤⌂╢╕≢ ☻♥♇ⱪ╩ ╡ ⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Ai ≤1 ♪כ⸗ ⌐╟╢ 29 │ 30 │Ɑfi♩Ɫ►☻  

 

3.2  

 5⌐Ai ≤1 ♪כ⸗ ⌐╟╢☻♥♇ⱪ↔≤─ ╩ ∆ NS ─16 ≤21 │

⅜╛╛ ⅝ↄ⌂∫≡™╢⅜ ↓╣│ ─ ╟╡╙ ⅜ ↄ ⅜ ™√╘≢№╢ EW

16╢№⅜☻ꜝ♩כⱤכ☻│≢ ≤21 │ ⅜ ™√╘ ⅜ ↕™ ≤╙ ⅜ ↕⌂☻♥

♇ⱪ≢│ ≢ ⌂ ╩ ⇔≡™╢⅜ ⅜ ⅝ↄ⌂╢⌐≈╣ NS ≢│

EW ≢│ ─ ─ ⅜ ≈ Ai ≤1 ♪כ⸗ ─ ≢│ │ ⇔√ ─

╩ ⇔≡™╢⅜ ─ ⌐ ™1 ♪כ⸗ ─ ⅜ ╛╛ ⌐╟╡ ⅝ↄ ⅜ ⌐EW

≢ ⌐ ╣≡™╢  
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∆ Ai ≤1 ♪כ⸗ ╩ ═╢≤ ⱥfi☺ ⌐ ™│╒≤╪≥ ╠╣⌂™

NS │ ⅛╠ⱥfi☺⅜ ⇔ ─ ⌐ ™ ⅛╠ ╕≢ ⌐ ⇔≡™╢

EW ≢│ ⅜ ╗⌐≈╣ ≢─ⱥfi☺ ⅜ ≈ NS ≢ ⌐ EW ≢│Ⱪ꜠

⅜☺ⱥfi⌐☻כ ∆╢ ⅜№╢ 5─ ≤─ ╩ ℮≤ ⅜ ⅝ↄ⌂╢

⌐ⱥfi☺⅜ ⇔≡™╢ ╕√ ⌐ ∆╢≤ NSהEW ≤╙ 1/50⌐⅔™≡ ≢

⅜ ╕∫≡™╢ ╟∫≡ ⸗♦ꜟ─ ≤⇔≡ ⅜1/50 ╩ ≤∆
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25 mm 

4. ─  

 

 ≢│ ◄꜠ⱬכ♃≢─ ─ ╩ ⇔ ⌂○▬ꜟ♄fiⱤכ╩ ∆

╢↓≤≤∆╢ ↕╠⌐ ╛ ─ ⅛╠ ╢ ╡ ⌂™ ≢ ⌂ ⅜ ╠╣╢╟℮

⌂ ╩ ℮ ∕─ │ ≢ ═√ⱪ♇◦ꜙ○כⱣכ ⅛╠ ╠╣√ ─ ╩

⌐ ⌂ ╩ ∆╢ ≢№╢2 3.2≢ ⇔√╟℮⌐ ⸗♦ꜟ⌐⅔™≡Ai ≤1 ♪כ⸗

≢│ ⌐ ⌐ ⅝⌂ ⅜⌂⅛∫√↓≤≤ ≢│ ∞↑≢⌂ↄ

⌂≥ ⅜ ∆╢ ╙ ≤∆╢↓≤⅛╠ ↓↓≢│Ai ╩ ™╢↓≤≤∆╢  

 

4.1 ◒ꜝ▬♥ꜞ▪≤  

 1⌐ ◒ꜝ▬♥ꜞ▪≤ ∆╢ ╩ ∆ ↓╣│ ⌐╟╢

⌐ ↕╣╢ 1 ╩ ⌐⇔≡⅔╡ ─ ≤⇔≡L3 ⌐╟╢

╩ ℮⌂≥ ─◒ꜝ▬♥ꜞ▪╟╡ ™ ╩ ⇔≡™╢  

 ♄fiⱤכ╩ ה ─2 ─2 ∏≈ ≤∆╢≤ NS ⌐112 28 ×2 ×2

EW ⌐92 23 ×2 ×2 ─ 204 ≤⌂╢ ≢│ ≢⅝╢∞↑ ─♄fiⱤכ

≢ 1─ ◒ꜝ▬♥ꜞ▪╩ ∆╢ ⅜ ╠╣╢╟℮⌂ ─ ╩ ℮ ⌐│ ╕∏

4.3 4.4⌐ ∆ ≢ ≈⅛ ⌂♄fiⱤכ ⸗♦ꜟ╩ ⇔ ⌐ ≡─L1הL2 ⌐╟╢

≢ 1─ ◒ꜝ▬♥ꜞ▪╩ √⇔≡™╢⅛╩ ⇔ √↕⌂™ ⅜№╢ │♄fiⱤכ─

╛ ╩ ℮ ⌐ L3 ≢ ─ ╩ ™ √↕⌂™ │⸗♦ꜟ─ ⇔ L1ה

L2 ⌐╟╢⸗♦ꜟ─ ⅛╠ ╡ ∆  

 

1 ─ ─ 1 4 ╩ ⌐⇔√ ≤ ◒ꜝ▬♥ꜞ▪ 

 

4.2 ○▬ꜟ♄fiⱤכ  

 ∆╢♄fiⱤכ│ ⅜ ⌂™↓≤⅛╠ ⅝⌂♄fiⱤכ╩ ⇔ ◌ꜘⱣ◦☻♥ⱶⱴ◦♫

כꜞ 5 ╟╡ ⅜2000kN≤ ≢№╢○▬ꜟ♄fiⱤכ BDH2000160B3 ╩ ⇔

√ ╩ 2⌐ ≢─♄fiⱤכ ╩ 8⌐ ∆  
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2 ○▬ꜟ♄fiⱤכ  

 2000160B3 

1 C1 (KN/s/cm) 375 

2 C2 (KN/s/cm) 15.5 

ⱨכꜞꜞ Vr (cm/s) 4.3 

Vmax (cm/s) 30 

ⱨכꜞꜞ Fr (KN) 1600 

Fmax (KN) 2000 

♄fiⱤכ Kd (KN) 5400 

 

4. 3 ♄fiⱤכ  

 2 ─ ⌐╟╡♄fiⱤכ ╩ ∆╢ ∆⌂╦∟ ╕∏3 ⱨ꜠כⱶ⸗♦ꜟ╩ ™≡

─ ⌐ ↕™ ♄fiⱤכ╩ ⌂ ≡─ ⌐ ⇔√⸗♦ꜟ╩ ∆╢ N

⸗♦ꜟ ↓─♄fiⱤכ ♀꜡─ N⸗♦ꜟ≢ⱪ♇◦ꜙ○כⱣכ ╩ ™

⌐╟╢♄fiⱤכ ─ ⅜ ⅝⌂ │ ⅜ ™≤↕╣╢2 √╘ ─ ⅝⌂ ╩

⌐♄fiⱤכ ─ ≤∆╢ ─ ⌐│ ⅛╠ ⌂≥ ₁⌂

⌐╟╢ ╩ ╢√╘ ╒≥ ═√Ai ╩ ™√  

 9⌐ N⸗♦ꜟ╩ ™√ⱪ♇◦ꜙ○כⱣכ ⅛╠ ╠╣√ ─ ─i ─ ȺUi≤

⌂♄fiⱤכ iuĔ─ ( )
idi

u
di

u qcos/Ĕ= ╩ ∆ ɝi i ─♄fiⱤכ  

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

9 N⸗♦ꜟ≤ N ⅛╠ √ȺUi≤Udi─ │  

 

4.4 ♄fiⱤכ  

 10⌐5.1≢ ∆╢ ╩ ™√ ⸗♦ꜟ D00 ≢─ ╩ ∆ ♄fiⱤכ

╩ ∆╢⌐№√╡4.3≢ ═√ ⌐ ⅎ D00≢─ ╙ ⌐⇔ 4.1≢ ═√ ◒ꜝ

▬♥ꜞ▪╩ ∆╢╟℮⌂♄fiⱤכ ⸗♦ꜟ╩ ⇔√  
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(a)  L2                 (b)  L3  

10 D00⸗♦ꜟ  

 

4.4.1 L2 ≢ ◒ꜝ▬♥ꜞ▪╩ ∆╢  

10╟╡ L2 ⌐⅔™≡Elcentro 50kine ⅜ ╙ ⅝⌂ ╩ ⇔√√╘

Elcentro ╩ ⌐ ⅜1/100 ≤⌂╢╟℮⌐♄fiⱤכ ╩ ∆╢  

9⌐ ∆╟℮⌐ EW ⌐≈™≡ ⱪ♇◦ꜙ○כⱣכ ≢│ ⌐ ─ ⅝⌂ ⅜ ⇔≡

™╢ 10≢ ∆ ≢│ ∞↑≢⌂ↄ ≢╙ ⅜1/100╩ ⅎ≡™╢ ∕↓≢

11⌐ ∆╟℮⌐ 15 ╩ ≤⇔≡ ≤ ⌐ ⅜ ™ ─ ⌐♄fiⱤכ╩ ⇔≡™∫

√ EW ⌐♄fiⱤכ ╩ ∫√⸗♦ꜟ EW ≤─ ╩ ∆⅜ ≢Ᵽ

ꜝfi☻╟ↄ♄fiⱤכ╩ ∆╢↓≤⅜ ™↓≤⅜ ⅛╢ ⌐ NS ≢│ ╟╡21 ≢

⅝⌂ ╩ ⇔≡™╢√╘ ⌐♄fiⱤכ ╩ ∫√⸗♦ꜟ NS ⅛╠ 21 ⌐♄

fiⱤכ╩ ↕∑╢↓≤≢ ⅜1/100 ⌐ ⅎ╠╣√ NS  ╟∫≡ ╩ ∫

√⸗♦ꜟ╩Elcentro ≢ ╩1/100 ⌐ ⅎ╢╟℮⌂ ≤⇔≡ ♄fiⱤכ 44

─⸗♦ꜟ D44 ╩ ⇔√  
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4.4.2  ╩ ╪∞⸗♦ꜟ─  

⌐ D44⅛╠♄fiⱤכ ╩ ↕∑ ╩ ╪∞⸗♦ꜟ≤⇔≡ D44─1.5 ─ ≢№╢♄

fiⱤכ 64 ─⸗♦ꜟ D64 2 ─ ≢№╢ 88 ─⸗♦ꜟ D88 ╩ ∆╢  

NS ⌐≈™≡ 13⌐ ∆╟℮⌐ ⌐D44⅛╠♄fiⱤכ ╩ ↕∑≡™ↄ≤ D44-1 D44-

2 Ν D44-5 ⌐╟╢ ⅜ ∟≤⌂╢↓≤⅜ ⅛∫√ ∕↓≢ D00─

10 ╟╡ 21 ─ ⅜ ⅝™↓≤⅛╠D64≢│D44⌐21 ╩ ⇔√ ╕√ L2 ≢│16

⅜ L3 ≢│14 ─ ⅜ ⅝™√╘ D88≢│D64⌐14 ≤16 ╩ ⇔√⸗♦ꜟ╩ ⇔

√ ⇔√⸗♦ꜟ╩ 14⌐ ╩ 3⌐ ∆  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 NS ♄fiⱤכ  
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(a)  D44⸗♦ꜟ        (b)  D64⸗♦ꜟ         (c)  D88⸗♦ꜟ 

14 ♄fiⱤכ  

 

3 ♄fiⱤכ ⸗♦ꜟ  

⸗♦ꜟ 1  2  3  

NS EW NS EW NS EW 

D00 0.019 0.012 0.022 0.012 0.024 0.014 

D44 0.039 0.035 0.038 0.031 0.038 0.028 

D64 0.040 0.053 0.038 0.049 0.038 0.044 

D88 0.048 0.073 0.046 0.067 0.044 0.055 

 

5.  

 

5.1  

 1─ ◒ꜝ▬♥ꜞ▪╩╙≤⌐L1~L3 ╩ ∆╢ ⌐ ≢ ↕╣╢ ₁⌂♃▬ⱪ─

╩ ⌐ ⅝ ╕∏₈ ₉≤⇔≡Elcentro L2 ≤ ╩ ⇔√L1~L3

⌐₈ ה ₉≤⇔≡ ≢ ⇔√311 ≤2004 M7.4 ─

─ ☻Ɑ◒♩ꜟ≤ ⅔╟┘ ☻Ɑ◒♩ꜟ ╩ ⇔√L1~L3

311 ≤ 2 ⌐ ⌐╟╢₈ ₉─L3 ≤⇔≡ 1995

─ ⌐JR ≢ ↕╣√₈ Ɽꜟ☻ ☻ꜟⱤכꜝ◐ ₉╩ ∆

⅔╟┘ 2016 ─ ⌐ ≢ ↕╣√ ⌐╟╢₈ⱨꜞfi◓☻♥♇ⱪ₉╩ ╗

╩ ∆╢ ∟⌂╖⌐ ≢│ │ ─ ╩ ∆╢↓≤│⌂™⅜

⌐╙ ⅜ ∆╢≤™℮ ⅜№╡ ⅜ ─√╘─ ≤⇔≡ ≠↑╢

⌐ ⌐│ ↕2km ─ ™ ⅜№╢√╘ ─╟℮⌂ ⅜ ∆╢↓≤

│ ⅎ⌐ↄ™√╘ │№ↄ╕≢ ─ ™≤∆╢  

 15⌐ ⌐╟╢ 16⌐ ☻Ɑ◒♩ꜟ(h=0.05)╩ ∆ ≢№╢

≤ │ L3─2 3 ≤ ⌐ ⅝⌂ ≤⌂∫≡™╢ ⌂⅔ ⌐≈™≡ ─311

│ ─1/2 │ ─1/3 ≢│ ╩∕─╕╕ ∆╢

╕√ ≢│ ה ─2 ─ ╩⇔√  
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   (a)        (b) ה       (c)   

15 ─  

 

 

 

 

 

 

 

 

 

16 ⌐╟╢ ☻Ɑ◒♩ꜟ h=0.05  

 

5.2  

 

5.2.1   

 D00 D44 D64 D88⸗♦ꜟ⌐ ⅎ ⌐♄fiⱤכ╩ ⇔√⸗♦ꜟ Dall ─

╩꜠ⱬꜟ ⌐ ∆  

 

5.2.1.1  L1  

 L1 ⌐╟╢ ╩ 17⌐ ╩ 18⌐ ∆ ╟╡ D00≢│

≢200gal╩ ⅎ≡™╢⅜ D44≢│ ─Ɑfi♩Ɫ►☻╩ ╘ ≢150gal ≤⌂∫≡™

╢ ╕√ │1/200 │ ≤⌂╡ D44≢ ◒ꜝ▬♥ꜞ▪╩

∆╢  

 

 

 

 

 

 

 

 

 

 

 

         (a)  NS                  (b)  EW  

17 L1 ⌐╟╢  
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         (a)  NS                   (b)  EW  

18 L1 ⌐╟╢  

 

5.2.1.2  L2  

 L2 ⌐╟╢ ╩ 19⌐ ╩ 20⌐ ∆ D00≢│ ⅜

1/100 ⅜1000gal╩ ⅎ╢ ⅜№╢⅜ D44≢ ⅜1/100 │ ≢700gal

≤⌂╢ ╕√ 4⌐Ⱪ꜠כ☻≤ ─ ╩ ∆⅜ D44≢ ⅜4.0 ≤⌂∫≡⅔╡ D44

≢ ≡─ ◒ꜝ▬♥ꜞ▪╩ ∆╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

         (a)  NS                   (b)  EW  
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        (a)  NS                   (b)  EW  

20 L2 ⌐╟╢  



 

 

 - 12 - 

25 mm 

1

6

11

16

21

26

31

0 0.01 0.02

L3-NS

D00

D44

D64

D88

1/100
1

6

11

16

21

26

31

0 0.01 0.02

311 L3-NS

D00

D44

D64

D88

1/100
1

6

11

16

21

26

31

0 0.005 0.01 0.015

L3-NS

D00

D44

D64

D88

1/100
1

6

11

16

21

26

31

0 0.01 0.02

-NS

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.01 0.02 0.03

-NS

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.005 0.01 0.015

L3-EW

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.005 0.01 0.015

L3-EW

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.01 0.02

311 L3-EW

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.005 0.01 0.015

-EW

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 0.02 0.04

-EW

D00

D44

D64

D88

1/100

1

6

11

16

21

26

31

0 400 800 1200
gal

L3-NS

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 400 800 1200
gal

311 L3-NS

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 400 800 1200
gal

L3-NS

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 500 1000 1500
gal

-NS

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 600 1200 1800
gal

-NS

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 400 800 1200
gal

L3-EW

D00

D44

D64

D88

1000gal
1

6

11

16

21

26

31

0 400 800 1200
gal

311 L3-EW

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 400 800 1200
gal

L3-EW

D00

D44

D64

D88

1000gal

1

6

11

16

21

26

31

0 600 1200 1800
gal

-EW

D00

D44

D64

D88

1000gal
1

6

11

16

21

26

31

0 600 1200 1800
gal

-EW

D00

D44

D64

D88

1000gal

4 L2 ⌐╟╢Ⱪ꜠כ☻≤ ─  

Ⱪ꜠כ☻  

  D00 D44 D64 D88   D00 D44 D64 D88 

Elcentro  NS 3.52 2.56 2.29 2.27 Elcentro  NS 4.83 3.32 3.15 3.05 

EW 4.28 3.18 2.92 2.74 EW 1.37 - - - 

L2 NS 2.74 1.96 1.79 1.74 L2 NS 4.48 2.82 2.70 2.50 

EW 4.42 2.89 2.55 2.33 EW 2.67 1.10 - - 

311

L2 

NS 2.35 1.80 1.77 1.52 311

L2 

NS 2.79 1.45 1.36 1.08 

EW 4.03 3.36 2.8 2.12 EW 1.11 - - - 

L2 

NS 2.48 1.58 1.44 1.37 

L2 

NS 3.47 2.00 1.86 1.73 

EW 3.52 2.56 2.36 1.90 EW 2.26 1.05 - - 

 

5.2.1.3  L3  

 L3 ⌐╟╢ ╩ 21⌐ ╩ 22⌐ ∆ ╩ ⅝ D44≢

⅜1/80 │ ≢1000gal ≤⌂╡ ◒ꜝ▬♥ꜞ▪╩ ⇔√ ╕√

D88≢│ ⅜1/100 ╕≢ ⅎ╠╣ ♄fiⱤכ ╩ ╛∆↓≤⌐╟╡ ─

│ ⌐ ↄ⌂╢ ⇔ ⌐╟╢ ─ ╛ ♄fiⱤכ╩ ⇔√↓≤⌐╟╢ ┼─

⌐≈™≡ ⌂ ⅜ ≢№╢ ⌐⅔™≡ ─╟℮⌂ ─ ☼꜠

⌐ ∆╢ Ɽꜟ☻⅜ ∆╢ │ ⅎ╠╣∏ №ↄ╕≢ ⅜╢№≢♃כ♦ ≥─⸗♦ꜟ≢

╙ ⅜1/50╩ ⅎ ≢─ ─ ⌂≥⌐╟╡ ─ │ ≢⅝⌂™  

 

  

 

 

 

 

 

 

 

 

 

 

        (a)  NS                   (b)  EW  
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      (a)  NS                   (b)  EW  

22 L3 ⌐╟╢  
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5.2.2  ─◄Ⱡꜟ◑כ  

 23⌐ ה 311 L1 L3 24⌐ Elcentro ≤ ─

≤EW ⌐⅔↑╢♄fiⱤכ⸗♦ꜟ ─ ◄Ⱡꜟ◑כ ╩ ∆ L3 │L2

─1.5 ─ ≢№╢─⌐ ⇔ 23─D00⸗♦ꜟ╩╖╢≤ ⌐ ↕╣╢◄Ⱡꜟ◑כ│ 2.5 ≤

⌂∫≡™╢ ╕√ D00⸗♦ꜟ≢│ ─ ⌐ ⅎ≡ ─ ⌐╟╢└∏╖◄Ⱡꜟ◑כ─ ∆

⅜ ™ ⇔⅛⇔ ╩ ↄ ⌐⅔™≡ D44≢│╒╓ ≡─◄Ⱡꜟ◑כ╩♄fiⱤכ≤

⌐╟╡ ⇔≡⅔╡ ↓─↓≤│ ה 311 ≢ ╙ ⌐ ╣≡™╢

Elcentro ≤ ≢│└∏╖◄Ⱡꜟ◑כ─ ∆ ⅜╛╛ ™⅜ ♄fiⱤכ

╩ ↕∑╢≤∕─ ⅜ ⇔ ♄fiⱤכ◄Ⱡꜟ◑כ─ ⅜ ↄ⌂╢↓≤⅜ ≢⅝╢ ∫≡

1─◒ꜝ▬♥ꜞ▪│D44≢ ∆╢⅜ ↕╠⌐ ╩ ╗ │♄fiⱤכ╩ ↕∑╢↓≤⅜≥─

♃▬ⱪ─ ≢╙ ≢№╢↓≤⅜ ⅛╢ ≢│♄fiⱤכ╩ ↕∑≡╙♄fiⱤכ─

│╒≤╪≥⌂ↄ └∏╖◄Ⱡꜟ◑כ─ ⌐ │⌂™ ∂ ≢№∫≡╙ ─

╟℮⌂ Ɽꜟ☻⌐│♄fiⱤכ ⅜№╢⅜ ─╟℮⌂1Ɽꜟ☻─ⱨꜞfi◓☻♥♇ⱪ─

⌐│♄fiⱤכ⌐╟╢ │№╕╡ ⅜⌂™↓≤⅜ ⅛╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a)  L1           (b)  L2          (c)  L3  

ה 23  ≤ ─◄Ⱡꜟ◑כ EW  
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(a)                 (b)   

24 ≤ ◄Ⱡꜟ◑כ EW  

 

5.2.3  ♄fiⱤכ  

 24⌐EW ≢ ╙ ⅜ ⅝⌂ ≢№╢14 ─D44⸗♦ꜟ≢─♄fiⱤכ ╩♃▬ⱪ ⌐

∆ L1 ─ ≢│♄fiⱤכꜞꜞ⅜כⱨ⇔≡™⌂™ ╕√ L2 ⌐⅔™≡╙ ─ ─

♄fiⱤכꜞꜞ⅜כⱨ∆╢↓≤│⌂ↄ ⅝⌂◄Ⱡꜟ◑כ ⅜ ≡™√ ╕√ ה

≢│ ⅜L2 ≢│360cm L3 ≢│520cm≤⌂∫≡⅔╡ ─ ™ ≢

│ ⇔─ ╩ ↑╢↓≤⅜ ⅎ╠╣╢  

 

 

 

 

 

 

 

 

(a)   


