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4  
2) 2

Z 1.0

Z Gs
Ds Fh

2) 2 1 3

T 0.02H

T 0.03H  

 

4.1  

1), 3) CBT 1 ∙ g
(4.1)  

 = ∙ ∙ ∙ ∙ ∙  (4.1) 

 

  

  

  

  

  

  

 

2.1 Ai
1 C0 1 Fes 1 (4.1) (4.2)

 

 = ∙ ∙  (4.2) 

 
1) Rt (4.3) (4.5)  

 [ < ] = 1 (4.3) [ ≦ < 2 ] = 1− 0.2 − 1  (4.4) 
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[2 ≦ ] = 1.6
 (4.5) 

 

  

 

(4.3) (4.5) T (4.6)  

 = (0.02 + 0.01 ) (4.6) 

 

 (m) 

 H  

 

Tc 4.1  

 

4.1 Tc  

 

 

4.1 (4.3) (4.5) Rt (4.6) 31(m)

(2.22) CB 0.3

R Ru( 1/50(rad.)) H 20(m) 31(m)

Te  

4.2 (4.6) H T (2.22)

CB 0.3 R Ru( 1/50(rad.))

H Te  

4.1 4.2 Te (2.23) H

He  

(4.6) 4.1 31(m) T=0.02H

Rt 1 0.94 1 2 3

1.00 T=0.03H Rt 1

0.69 2 0.94 3 0.99 20(m) T=0.02H

T=0.03H 2 3 Rt 1.00

T=0.03H 1 0.95  

(s)
1 T 1 ' 0.4
2 T 2 ' 0.6
3 T 3 ' 0.8
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2 3
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Rt  

 

1  
CBT Rt

1 (4.2) (4.7)  

 

 = ∙  (4.7) 

 

2  
CBT (4.2)

Rt (4.5) (4.6) 4.1 H(m)

(4.8) (4.13)  

 = 0.02     1  ( ≧ 32) = 32
 (4.8) 

2  ( ≧ 48) = 48
 (4.9) 

3  ( ≧ 64) = 64
 (4.10) = 0.03     1  ( ≧ 21.3) = 21.3
 (4.11) 

2  ( ≧ 32) = 32
 (4.12) 

3  ( ≧ 42.7) = 42.7
 (4.13) 

 

(4.8) (4.13) (4.2)

CBT H(m) (4.14) (4.19)

CBT Z Ds
H Z 1.0 (4.15) 2)

(13)  
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    = 0.02     

1  ( ≧ 32) = ∙ 32 ∙  (4.14) 

2  ( ≧ 48) = ∙ 48 ∙  (4.15) 

3  ( ≧ 64) = ∙ 64 ∙  (4.16) = 0.03     

1  ( ≧ 21.3) = ∙ 21.3 ∙  (4.17) 

2  ( ≧ 32) = ∙ 32 ∙  (4.18) 

3  ( ≧ 42.7) = ∙ 42.7 ∙  (4.19) 
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4.2  
(2.9) (3.20) CB (4.20)  

 = ∙ ∙ ∙g  (4.20) 

 

(4.20) CBT (4.21)  

 = ∙ ∙ ∙ ∙g  (4.21) 

 

 (ton) 

 

1  
S0a (2.11)

3) Mu M (4.22)  

 = 0.82 (4.22) 

 

(2.11) (4.22) (4.21) (4.23)  

 = 0.669 ∙ ∙ ∙  (4.23) 

 

Gs (2.13) ((2.16) (2.19) ) (4.24)  

 = 1.5 (4.24) 

 

(4.24) (4.23) ⁄ ∙ g⁄ ∙ ≈ 1.0 (4.25)  

 

 = ∙  (4.25) 
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2  
CB (3.24)

4) δmax (4.26)  
 = ∙ ∙  (4.26) 

 
  

  

 (m) 

 

(4.26) (3.24) (4.27)  

 = 0.068 ∙ ∙ ∙∙ ∙  (4.27) 

 

(4.27) CBT (4.28)

 

 = ∙ 0.068 ∙ ∙ ∙∙ ∙ ∙  (4.28) 

 

(4.22) (2.23) (4.28)

CBT (4.29)  

 

 = 0.078 ∙ ∙ ∙∙ ∙  (4.29) 

 

4.3 (2.13) (2.21) Gs
(2.9) (2.21) Sa  
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4.3 Gs Sa 

 

4.3 1 Gs (2.15)

(2.15) (4.29) (4.30)  

 

 1  = 0.14 ∙ ∙∙ ∙  (4.30) 

 

4.3 2 Gs (2.18)

(2.18) (4.29) (4.31) Z 1.0

(4.31) 2) (15)  

 

 2  = 0.32 ∙ ∙∙ ∙  (4.31) 

 

4.3 3 Gs (2.21)

(2.21) (4.29) (4.32)  

 

 3  = 0.57 ∙ ∙∙ ∙  (4.32) 

 

(4.30) (4.32) Fh 1) (4.33)  
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= 1.51 + 10ℎ (4.33) 

 ℎ  

 

h (4.34) 1)  

 ℎ = 1− 1√ + 0.05 (4.34) 

 
1) γ

0.25 (4.35)  

 ℎ = 0.25 1− 1√ + 0.05 (4.35) 

 
2) Fh

Ds (4.36) 4.2 4.4  

 =  (4.36) 

 

 

4.2 Fh Ds 2) 

 

 

μ D s F h F h
2

2 0.4 0.672 0.452
3 0.35 0.587 0.344
4 0.3 0.545 0.298
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4.4 Fh Ds 2) 
 

Ds 1)

Ds  

(4.25) (4.29) (4.36)

CBT Ds (4.37) (4.38)  

 

 = ∙  (4.37) 

 = 0.078 ∙ ∙ ∙∙ ∙  (4.38) 

 
  

0
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4.3  
CBT 2)

2 1 3 4.3 4.4
CBT

T 0.02H Rt

T 0.03H Rt  

4.3 Rt T 0.02H T 0.03H H

4.5(a)4) CB

Ry 4)

CB Ry

4.5(b)

4.5(b)

CBT 4.3
4.5(b) CB

 

 

  
(a) Ry CB  (b) Ry  

4.5 Ry 4) 

 

  

CB

R

Ry

CB

R
Ry
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4.3 CBT 

 

4.4 CBT 

 

 

    

    

    

   (m) 

 

  

(4.2)

1 (4.14)

2 (4.15)

3 (4.16)

1 (4.17)

2 (4.18)

3 (4.19)

(4.7)

T=0.02H

T=0.03H

= ∙

= ∙ ∙
≧ 32≧ 48≧ 64

= ∙ 32 ∙= ∙ 48 ∙= ∙ 64 ∙
≧ 21.3≧ 32≧ 42.7

= ∙ 21.3 ∙= ∙ 32 ∙= ∙ 42.7 ∙

(4.29)

1 (4.30)

2 (4.31)

3 (4.32)

(4.25)=
= 0.078

= 0.14
= 0.32
= 0.57
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Ry

 

 μ Te
CBT μ

CBT  

 Gs CBT 2

4.1

Rt 1 1

Rt 1  

 Z CBT 2

1  

μ 4.6  

 

4.6 CBT  
 

  

CBT

CBT

CBT

T, Te(s)T Te
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4.7 Z 1.0 1 Ry 1/150

CBT  

10(m) μ

CBT μ

CBT  

21.3(m) CBT
 

32(m) T 0.02H

CBT  

60(m) CBT
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4.8 Z 1.0 2 Ry 1/150

CBT  

10(m) CBT  

20(m) μ

CBT μ

CBT  

32(m) μ

μ

CBT  

48(m) T 0.02H
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T 0.03H μ
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4.9 Z 1.0 3 Ry 1/150

CBT  

20(m) CBT  

30(m) μ 2

CBT μ 3

CBT μ 4

CBT  

42.7(m) μ

CBT μ

CBT  

60(m) μ T 0.02H

CBT T 0.03H

μ

CBT  

 

 

 

 

4.9 CBT 3  
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4.7 4.9 H μ

Z Gs

1/75(rad.) μ 2 Ry
1/150

CBT

 

  


