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SSD= 0.7 S1D= 0.4 Fa=1.0 Fv=1.4
SDS= 0.7 SD1=0.56

76

– PL3
– PL1

PGA

PL3
PL2

PL1
PL0

Z = 0.4 SDS= 0.28g
Z = 0.4SDS /3.25 0.09g

PL3  >  0.09 g
PL1  >  0.28 g

14.5m        13.6m           12.02m 11.19m        11.19m

:
350kg/cm2

280kg/cm2

P1 P2 P3 P4 P5

4@39m=156m

M
F MFM



11.5m

A = 15.3238 m2

I2 = 69.9671 m4

I3 = 7.7696m4

2.4 m



P1 P2 : 0.013: 0.021
455
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P5 : 0.010P3,P4
260

: 0.033
260

24
0

24
0

/ 4200kgf/cm2 2800 kgf/cm2/ 4200kgf/cm2 2800 kgf/cm2/ 4200kgf/cm2 2800 kgf/cm2

4200kgf/cm2

/ 2800 kgf/cm2

SAP2000NSAP2000N (1/2)(1/2)



SAP2000NSAP2000N (2/2)(2/2)

= 2.98 tonf/m
= 2.98/9.81

=612 tonf
(Y Z )
=612/9.81

Joint  constraint

= 0.88= 0.88
Period = 0.956 secPeriod = 0.956 sec

= 0.83= 0.83
Period = 0.819 secPeriod = 0.819 sec
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Step 1Step 1 DDs
Step 2:Step 2: DDd,id,i
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P1 P2 P3 P4 P5

Qd (t) 35 70 70 70 35
Kd (tf/m) 300 600 600 600 300

0.05 0.05 0.05 0.05 0.05
Dy (m) 0.0061 0.0061 0.0061 0.0061 0.0061

KP (tf/m) 12947 8966 12987 16096 16096

LRB

(3EIy)/H3

uK
uKeffK

dK

dQ
yF

Force

DisplacementEDC
dDyD



--
Step 1 : Ds = 0.5m. 
Step 2 and 3

P1 P2 P3 P4 P5
DP (m) 0.027 0.039 0.027 0.022 0.022

Dd (m) 0.473 0.461 0.473 0.478 0.478
Keff (tf/m) 374.0 751.7 748.1 746.5 373.2

eq 0.124 0.127 0.124 0.123 0.123

Ke (tf/m) 707.2 693.6 707.3 713.4 713.4

Step 4: Te = 2.91 sec
e = 0.12

Step 5: B1= 1.3
SaD = 0.56/(Te B1)=0.148
Ds = SaDTe

2g/4 2=0.312 m 0.5 m

Step 4: Te = 2.673 sec
e = 0.196

Step 5: B1= 1.491
SaD = 0.56/(Te B1)=0.141
Ds = 0.249 m = 0.249 m Converge

Step 1 : Ds = 0.249m. 
Step 2 and 3 

P1 P2 P3 P4 P5

DP (m) 0.016 0.023 0.016 0.013 0.013
Dd (m) 0.233 0.227 0.233 0.236 0.236

Keff (tf/m) 449.9 908.8 899.8 896.0 448.0

eq 0.207 0.210 0.206 0.205 0.205

Ke(tf/m) 841.4 825.1 841.5 848.7 848.7

--



idieffib DV ,,, K

P1 P2 P3 P4 P5
Vb (tf) 210.6 206.0 210.1 211.9 211.9

Mb (t-m) 3045.9 2801.7 2525.3 2371.1 2371.1
Design displacement 

Dd (m) 0.233 0.227 0.233 0.236 0.236

Keff (tf/m) 449.9 908.8 899.8 896.0 448.0
EDC (t-m) 31.83 61.76 63.67 64.51 32.25

substructures

isolators

iibib HVM ,,

Mb

uK
uKuKeffK

dK

dQ

yF

Force

DisplacementEDC
dDyD

Nonlinear link element 
(Rubber isolator)

SAP2000N

Sap 2000N



= 0.79= 0.79
Period =Period = 2.72 sec2.72 sec

X,Y,Z

V
dxxuxw
xuxwxpe )()(
)()()(



(tf)

(tf)

(m)

0.238 m

1



(II)(II)
M= 2840 tf-m M= 2725 tf-m

M= 2445 tf-m M= 2287 tf-m

M= 2271 tonf-m

Mb (t-m) P1 P2 P3 P4 P5

2840 2725 2445 2287 2271

3046 2802 2525 2371 2371

(III)(III)



Nonlinear link element 
(Multilinear Plastic)

ACC-1

ACC-2

ACC-3



Max Ds =22.1 cm

Max Ds =22.5 cm

Max Ds =21.1 cm

Mb (t-m) P1 P2 P3 P4 P5

2840 2725 2445 2287 2271

3046 2802 2525 2371 2371

acc-1 2611 2178 2109 2030 1944

acc-2 2552 2291 2239 2128 1995

acc-3 2832 2273 2116 1993 2009



N 30
30m 120cm 3 3=9

3 m

Kx = Ky= 1174141 tf/m
K y = K x = 5490275 tf-m/rad
Kz = 530144 tf/m



Period = Period = 1.112 sec 1.112 sec (0.956 sec)(0.956 sec)

Period = Period = 0.957 sec 0.957 sec (0.819 sec)(0.819 sec)

0.2 u
i

M
P

(m)



4949/63/63

P1 P2 P3 P4 P5
Vb (tf) 211.9 207.8 211.9 213.7 213.7

Mb (t-m) 3073.3 2826.1 2547.2 2391.7 2391.7
Design displacement 

Dd (m) 0.237 0.230 0.237 0.240 0.240

P1 P2 P3 P4 P5
Vb (tf) 210.6 206.0 210.1 211.9 211.9

Mb (t-m) 3045.9 2801.7 2525.3 2371.1 2371.1
Design displacement 

Dd (m) 0.233 0.227 0.233 0.236 0.236

Ds = 0.252 m Te = 2.687 sec

Ds = 0.249 m Te = 2.673sec
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