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Development of Computer Program
for Seismic Response Analysis of Base Isolated Structures

AR LR A @
Chung, Jung-Hoon Huh, Young-Cheol Kim, Byung-Hyun
ABSTRACT

A computer program named “NLDA-BIS“, which runs under the MATLAB environment, is developed
for seismic response analysis of base isolated structures. This program can explicitly model the various
nonlinear isolation elements such as elastomeric bearings, sliding bearings and general viscous dampers,
and so on. Newmark's constant average acceleration method for calculating the responses in time
domain and the iterative pseudo-force method for treating the nonlinear isolation forces are adopted. For
capturing the hysteretic behavior of isolation elements, the modified Wen's equations are adopted and
solved by the numerical differentiation formula method. To wverify the validity of the developed
program, the seismic responses of a six-story reinforced concrete base isolated structure are calculated
and compared with results obtained by the program "3D-BASIS" developed at the State University of
New York at Buffalo which is the most widely used code for analyzing isolated structures today.
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Fig. 2 Flow chart of the program “NLDA-BIS”
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Fig. 3 Main window of the program “NLDA-BIS”
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Table 1 Parameters for modeling the base isolators of numerical model

« Postyielding to Preyielding
Stiffness Ratio : 0.1465

- Yield Force(ton) : 3.64

- Yield Displacement(mm) : 5.23

S$15-9-2.75

- Postyielding to Preyielding
Stiffness Ratio : 0.1538

- Yield Force(ton) : 7.732

- Yield Displacement(mm) : 7.06

Lead
Rubber S18-9-4
Bearing

- Postyielding to Preyielding
Stiffness Ratio : 0.1441

- Yield Force(ton) : 5.909

- Yield Displacement(mm) : 4.35

$21-9-3.5

- Maximum and Minimum Friction Coeff. : 0.095/0.05
- Yield Displacement(mm) : 0.254

- Velocity Dependent Parameter of

Friction Coeff.(sec/m) : 35.4

Friction
Pendulum
Bearing

-Numerical Model

13.2m
3.2m
3.2m
3.8m
3.2m
3.7m
LEAD-RUBBER N -
or SLIDING <Six-story R g
BEARING
-Layout of Lead-Rubber or Sliding Bearings
1Y Leap ® §159-275
915 m ] RUBBER o §18-9-4.0

§21-9.3.5
]

Fig. 4 Numerical model for verification of the program “NLDA-BIS”
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Time History of Grownd Acsoterstion (Y-00.1

Fig. 5 Ground acceleration in the y direction

) i : C=Es]

Fig. 6 Comparison of relative displacement at base's C.0.G. in the y direction-LRB Case

Fig. 7 Comparison of relative displacement at base's C.0.G. in the y direction-FPS Case

- 354 -



Aezzade] AT E 7HZsAch ALY “NLDA-BIS":= @A) ob3d isolatore] 7%
isolatorol] 2} 83} normal forced] WEHE mHY & Qe A, FETXE &9 3xd =9
g 7159 BE 5 v AGHL 2 YA, 4F isolator E Hn o] 2dFY 7%, AHEA H
o)A, A AT A Ji% F o8 7M1 WA TEZIP 3D-BASIS Bube F4E L2
Holel ArrEHE, FolA AesEn A Z4F isolator E HH] HEHF H ol AHEFH BV
FzES WA AHA Hrlel E Y& g8o] VldEd. olg Y8 @IV AIT AN #1 F
AR AdA AYzeaRL uESY 4L KL, ol T3 Age w2 aFAITES
=l kol 7)5-& Bk, FAAIA U o H ol

% 7

B aA3E #3erEie Y g FAAFIAFAAMNGLE £33 F “AAFXNE LT A
A AAZIE AL 'AAe dFdorA FYPHJG
AT

1. Naeim F. and Kelly J.M, Design of Seismic Isolated Structures: From Theory to Practice, Hohn
Wiley & Sons, Inc., 1999.

2. Nagarajaiah S., Reinhorn AM and Constantinou M.C., “Nonlinear Dynamic Analysis of 3-D
Base-Isolated Structures”, Journal of Structure Engineering, Vol.117, No.7, pp.2035-2054, July, 1991.
3. The MathWorks Inc., MATLAB: High Performance Numerical Computation and Visualization

Software User's Guide, The MathWorks Inc., 1992.

- 355 -



