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Abstract
The seismic response time history analyses for the lumped mass models of KALIMER reactor
building with a horizontal and vertical seismic isolation are performed for Artificial Time History and
Kobe earthquakes. The vertical amplification by the horizontal isolation is reduced by a vertica
isolation for both earthquakes. The 3% viscous damping and the vertical isolation frequency of 1.5Hz
gives a reduced vertical response compared to the fixed base condition at reactor support, and the 9%
viscous damping to Kobe earthquake is required to get an equivalent vertical response with a fixed

base condition.
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1. Natura Freguencies of KALIMER Building

Frequenc Major Frequency Participation Effective
y Direction (H2) Factor Mass(kg)
No.
1 Z-rot 6.21 -6.07
2 Y 6.35 1.26 2.82E+07
3 X 7.33 1.26 2.97E+07
4 Z 15.1 1.30 3.77E+Q7
5 X 17.0 0.422 1.05E+07
6 Y 17.6 0.507 1.13E+07
8 X 29.0 -0.198 1.48E+06
9 X 29.1 0.067 5.00E+05
10 Y 31.7 0.167 1.17E+06
1 Y,Z 38.8 0.168 1.44E+06

Total Mass =5.8E7 kg,

Basemat Mass =1.16E7kg

2. Natural Frequencies of 2D-Isolated KALIMER Building (0.5Hz)

Frequency Major Frequency Participation Effective
No. Direction (H2) Factor Mass(kg)
1 Y 05 1.00 5.72E+07
2 X 05 1.00 5.74E+07
3 Z-rot 6.21 -2.82
4 Y 8.73 -.0049 491
5 X 10.1 -.0032 257
6 z 12.8 1.343 4.79E+07
8 X,z 21.7 .00059(-0.01) 17.3(6672)
9 Y,Z 229 .00057(-0.027) 15.3(36057)
11 X 313 .0067 2.13
13 z 34.1 -0.475 6.53E+06

3 Natura Fregquencies of 3D-Isolated KALIMER Building (0.5Hz(H) + 1.5Hz(V))

Frequency Major Frequency Participation Effective
No. Direction (H2) Factor Mass(kg)
1 Y 0.5 1.00 5.72E+07
2 X 0.5 1.00 5.74E+07
3 z 152 1.00 5.70E+07
4 Z-rot 6.21 -2.82
5 Y 8.73 -.0049 491
6 X 10.1 -.0032 257
8 X 21.7 .00056 17.3
9 Y,Z 229 .00055(0.0011) 15.3(62.3)
10 z 24.7 .0067 11156
12 X 31.3 .00027 2.12
1995
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4. Acceleration and Displacement Values of Reactor Building under ATH Earthquake
X-Direction () Z-Vertica (9)
Fixed 2D- Fixed 2D- 3D-
Base I solation Base | Isolation Isolation
Node / Damping - 12% - 12% 3% 6% 9%
01 (Base) 0.3 0.175 0.206 0.321 0.350 0.282 0.254
10 (Top) 1.461 0.178 0.581 0.848 0.354 0.287 0.257
14 (RV Support) 0.597 0.174 0.355 0.557 0.352 0.284 0.255
Input Acceleration 0.3 0.3 0.206 0.208 0.208 0.208 0.208
(11 or 301)
Max. Relative 19.8/ - - 3.66/ 3.03/ 2.69/
Displacement (cm) -8.8 -3.74 -2.97 -2.51
. Kobe
Kobe (NS)
0.839g 0.338g
) 5
X
5 X
12% 1.4869 0.181g 0.839g
, 17.2cm, 62%
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2
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5. Acceleration and Displacement Values of Reactor Building under Kobe Earthquake

X-Direction (g) Z-Vertica (g)
Fixed 2D- Fixed 2D- 3D-
Base | solation Base Isolation | solation
Node/ Damping - 12% - 12% 3% 6% 9%

01 (Base) 0.839 0.181 0.339 0.421 0.715 0.619 0.551

10 (Top) 1.486 0.188 0.922 1171 0.728 0.631 0.558

14 (RV Support) 1.018 0.181 0.558 0.708 0.723 0.626 0.555

Input Acceleration 0.839 0.837 0.339 0.338 0.338 0.338 0.338

(11 or 301)

Max. Relative 17.2/ - - 7.0/ 6.4/ 4.14/

Displacement (cm) -10.43 -7.6 -6.5 -4.5
4,

Kobe
0.557g  0.708g 0.355g  0.558¢g
1.5Hz
3% , Kobe
9%
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3. Acceleration Responses for KALIMER Building under Horizontal Artificial Time History (ATH)



Building Top Response for ATH Vertical Input

RV Support Response for ATH Vertical Input
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4. Acceleration Responses for KALIMER Building under Vertical Artificial Time History (ATH)
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5. Acceleration Responses for KALIMER Building under Kobe Horizontal Earthquake
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6. Acceleration Responses for KALIMER Building under Kobe Vertical Earthquake
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