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Abstract

In recent years, the development of computer technique was possible to the simulation
analysis of the structure caused by ground vibration. Generally, finite element method(FEM)
has been used in these structural analysis. In this study, it was calculated to the vibration energy
as measuring vibration waveform, and estimated about principal stress due to medium
characteristics of the ground as processing dynamic analysis by the vibration energy. The
results are as follows : Firstly, the principal stress distribution in all mediums was different due
to a medium condition, and the principal stress at concrete medium was represented to
difference due to physical characteristics. Secondly, the principal stress by time increasing was
represented to maximum amplitude within 0.03 second. And also, the principal stress after
maximum amplitude was very large at concrete medium, which was considered to be formed
compression or tension range at a medium boundary. Thirdly, the variation of principal stress
at concrete medium was represented in the order of RC medium, NC=H medium, NC=S
medium. It was considered that the vibration energy propagated fast when a medium have a
big elasticity and density.
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Figure 1. Description of measurement position and a medium
position
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e Table 1. Physical properties of each mediums
Load point 100cm B0cm -
FEREEE .'?I:".Zf? n t Medium 0 i \% Vp E
H Medium | @) | Gave) | omvad) |V
IIENEEAENNENNEERANEEREEI Ax=0
i Ground 1700 - 260x10° | 0.370
|4 11| Semiinfinite space [T 4
- s NC=S 2080 3.00 1.38x10* | 0.303
t z t NC=H 2200 3.68 238x10" | 0272
Ay
RC 2230 383 264x10% | 0.266

Figure 2. Description of boundary condition and analysis area
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Table 2. Parameter of vibration energy

Parameter Y D (cm) S
Ground 1.0000 100 1/5
NC=S 1.2235 100 1/5
NC=H 1.2941 100 1/5
RC 1.3118 100 1/5
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Figure 3. Comparison of experimental and numerical waveform
at ground medium

Figure 4. Comparison of experimental and numerical waveform
at NC=S medium
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Figure 5. Comparison of experimental and numerical waveform
at NC=H medium
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Figure 6. Comparison of experimental and numerical waveform
at RC medium
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Figure 7. Description of analysis point in each mediums

Table 3. Displacement of vertical and horizontal point in each

mediums
) Medium condition
Coordinate pﬁ‘cse Ground| NC=s | Nc=H | RC

X, Y) ment | € | (em) | (em) | (cm)
[x107 | [x 107 | [x 107 | [x 10
©, 10) u 3379 | 1060 | 1566 | 17.76
v 1346 | 497 | 748 | 853
10, 10) u 3157 | 1057 | 1563 | 17.73
v 1318 | 499 | 742 | 845
20, 10) u 2899 | 1052 | 1560 | 17.69
v 1276 | 496 | 731 8.31
30, 10) u 2613 | 1048 | 1555 | 17.65
v 1232 | 486 | 713 | 810
“0, 10) u 23.09 | 1042 | 1551 | 17.60
v 11.92 4.09 6.89 7.81
(50, 10) u 19.83 | 1037 | 1546 | 17.56
v 11.59 4.46 6.58 7.46
©0, 10) u 1668 | 1033 | 1543 | 17.52
v 1132 | 420 | 624 | 7.08
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Figure 8. Description of maximum principal stress in ground medium
Figure 9. Description of maximum principal stress in concrete medium
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Ground Medium

Groundil

stress (kgf/an’)

Max principle

SN

Time  (second)

Max principle stress (gl fom)y
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Figure 10. Comparison of maximum principal stress by time
increasing at ground medium

NC=H Medium

Max. principle stress (kglfaw)
—

Time  {second)

Figure 12. Comparison of maximum principal stress by time
increasing at NC=H medium
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Figure 11. Comparison of maximum principal stress by time
increasing at NC=S medium
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Figure 13. Comparison of maximum principal stress by time
increasing at RC medium
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