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3.  
2)

CB δ Sa
Fh 2)

Z 1.0 Z Gs

δmax  

 

3.1  
13) (3.1) (3.7) (3.1)  

ݕ̈݉  + ݕ̇ܿ + ݕ݇ =  ଴ (3.1)ݕ̈݉−

  ଴ݕ̈݉  ݕ݇  ݕ̇ܿ  ݕ̈݉ 

 

t 0 (3.1) ݕ̇ t (3.2)  

 න ௧ݕ̈݉
଴ ݐ݀ݕ̇ +න ௧ݐଶ݀ݕ̇ܿ

଴ +න ௧ݐ݀ݕ̇ݕ݇
଴ = න ௧ݐ݀ݕ̇(଴ݕ̈݉−)

଴  (3.2) 

 

(3.2) (3.3)  

ଶݕ12݉̇  + ଶݕ12݇ +න ௧ݐଶ݀ݕ̇ܿ
଴ = න ௧ݐ݀ݕ̇(଴ݕ̈݉−)

଴  (3.3) 

 

E(t) (3.4) (3.5) (3.6)

 

(ݐ)ܧ  = ଶݕ12݉̇ +  ଶ (3.4)ݕ12݇

(ݐ)ܦ = න ௧ݐଶ݀ݕ̇ܿ
଴  (3.5) 

(ݐ)ܮ = න ௧ݐ݀ݕ̇(଴ݕ̈݉−)
଴  (3.6) 
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E(t) 0

L(t) D(t)  

E(t) Sd
Sv (3.7)  

௠௔௫(ݐ)ܧ  ≈ 12݇ܵௗଶ = 12݉ܵ௩ଶ (3.7) 

 ܵௗ  ܵ௩  

 

3.1 Ke Q δ 3.1
Sd Sv (3.8)

(3.9) 13)  

 ܵௗ = ௠௔௫ (3.8) ܵ௩ߜ = ߱ ∙ ܵௗ ≈ ௠ܸ௔௫ (3.9) 

  ߱  ௠௔௫  ௠ܸ௔௫ߜ 

 

 
3.1 Ke Q δ  

 

(3.8) (3.9) (3.7) k Ke m Mu
(3.10)  

 

Q

δ
Ke

δmax

Qmax
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௠௔௫ଶߜ௘ܭ = ௨ܯ ௠ܸ௔௫ଶ  (3.10) 

 

3.1 (3.11)  

 ܳ௠௔௫ = ௠௔௫ߜ௘ܭ = ஻ܥ ∙ g ∙  ௨ (3.11)ܯ

 

(3.11) (3.10) (3.12)  

஻ܥ  ∙ ௠௔௫ߜ = ௠ܸ௔௫ଶg  (3.12) 

 

(3.12) Sa Sd
 

13) Sd Sv
Sa (3.8) (3.13) (3.14)  

 ܵ௩ = ߱ ∙ ܵௗ = ߱ ∙ ௠௔௫ߜ ≈ ௠ܸ௔௫ (3.13) ܵ௔ = ߱ଶ ∙ ܵௗ = ߱ଶ ∙ ௠௔௫ߜ ≈  ௠௔௫ (3.14)ߙ

 ܵ௔  ߙ௠௔௫  

 

3.1 (3.11) (3.15)  

 ܳ௠௔௫ = ஻ܥ ∙ g ∙ ௨ܯ = ௨ܯ ∙  ௠௔௫ (3.15)ߙ

 

(3.15) (3.13) (3.14) (3.16) (3.12)  

஻ܥ  ∙ ௠௔௫ߜ = ௠ܸ௔௫ଶg  (3.16) 

 

(3.12) (3.16) Vmax
CB δmax  
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3.2  
Sa (2.9) (2.12)

 

(3.13) (3.14) S0a
S0v (3.17) (3.17) Te

(3.18)  

 ܵ଴௩ = ܵ଴௔߱ (3.17) 

ܵ଴௩ = ܵ଴௔ ௘ܶ2(3.18) ߨ 

 

S0a (2.12)

(3.19)  

 ܵ଴௩ = 5.12௘ܶ ∙ ௘ܶ2ߨ =  (3.19) (ݏ/݉)0.815

 
3) CB Sa (3.20)

 

஻ܥ  = ܵ௔ ∙ ௛gܨ  (3.20) 

  ௛ܨ 

 

(3.15) (3.20) αmax (3.21)  

௠௔௫ߙ  = ܵ௔ ∙  ௛ (3.21)ܨ

 

(2.9) (3.13) (3.14) (3.17) (3.21) Vmax (3.22)

 

 

௠ܸ௔௫ = ௠௔௫߱ߙ = ܼ ∙ ܵ଴௔߱ ∙ ௦ܩ ∙ ௛ܨ = ܼ ∙ ܵ଴௩ ∙ ௦ܩ ∙  ௛ (3.22)ܨ
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(3.22) (3.19) (3.23)  

 ௠ܸ௔௫ = 0.815 ∙ ܼ ∙ ௦ܩ ∙  ௛ (3.23)ܨ

 

(3.12) ((3.16) ) (3.23)

(3.24)  

஻ܥ  = 0.068 ∙ ܼଶ ∙ ௦ଶܩ ∙ ௠௔௫ߜ௛ଶܨ  (3.24) 

 

(3.24) CB Z

Gs Fh 2 δmax
(3.24) Z Gs Fh

 

Z Gs
Z

Gs SHAKE  

 

  


