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Analysis of Structures
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Abstract

The ground input motions used for seismic analysis of structures are studied in this paper. The
one-dimensional wave propagation theory, the simple transfer function by Elsabee and Morray,
and the finite element method that can account for the effect of scattering field, respectively,
are used to get the ground input motions, and the results by these methods are compared
among others. The responses of structures are also computed by both finite element analysis and
elastic half space analysis, using the ground input motions obtained by the different methods
mentioned above, and the computed results are analyzed. In addition, the parameteric study is
performed to analyze the effect of the increase of soil stiffness on the response of structures,
and on that of the ground input motions.

The responses of structures obtained are compared with the results obtained using the Building
Code on seismic analysis for structures in Korea.

The results of this study show that the ground input motions obtained without considering
the effect of scattering field was 2 times larger than those with scattering effect, concluding
that the effect of scattering field may not be ignored when obtaing the ground input motion.
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Table 1 Strain-compatible soil properties
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Fig. 10 Modeling for FEM analysis-CASE 1
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Table 2 Comparison of the peak response accelerations in

scattering field by FEM analysxs (FLDSH)

time domain obtained in free field and

CASE 2 CASE 3 CASE 4

| Freefield | CASE1 } | [
sglee } 0. 4858¢ ( 0. 20788 | 0.2078g 1 0. 56068 | 0. 4763g
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2 64.25 2,323.2
2 14, 047.2 78
3 56.75 2,323.2
3 ; 14, 047.2 78
4 49.75 2,323.2 |
4 , 14, 047.2 78
5 . 41.75 2,323.2
5 14, 047.2 78
6 54,25 2,323.2
6 14,047.2 78
7 26.75 2,323.2
7 14, 047.2 73
8 19.25 2,323.2
8 14, 047. 2 78
9 10. 00 2,323.2
9 79, 989. 6 800
Base 0. 00 7,956.8
E=3.36E07 LB/FT® o
f=5%
Poisson Ratio v=0.2
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Fig. 19 Modeling for elastic half space analysis
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Fig. 20 Comparison of the base moment of struct-
ure by direct method and elastic half space
analysis

Fig. 21 Comparison of the base moment of struc-
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Fig. 22 Comparison of the base moments of stru-
cture obtained by using the ground input
motions with and without considering the
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Fig. 238 Comparison of the base moments of struc-
ture obtained by using the ground input
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obtained by using the ground input motions
with and without considering the effect of
scattering field
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Table 4 Comparison of the responses of structure

|  FEM(CASE ) | wsaA @4 A4 oA T F
Moment | 74E6QLB-FT) | 6.9E6(LB-FT) | 1.7E6(LB-FT)
Shearforce 6.52E5(LB) | 4.53E5(LB) } 4. 19E5(LB)
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the base shear force of structure for seismic analysis in Korea.
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