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Table 1.1 Eigen value and vectors of 2DOF free vibration
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Table 1.2 Eigen value and vectors of 3DOF free vibration
system of equation (6)
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Table 2.1

Table 2.2 Maximum difference between several calculated

Effect of A on maximum calculation error of

identified input acceleration

i calculation error (%)
12 997271.0
1 31242
2 319
3 5.1
10 12.8
20 38.1

and the approximate response accelerations

B maximum difference (%)
Ar=1/10,000 | Ar=1/1,000 | Ar=1/100
0 0 23x 1072 2.5
1/6 3.8x 10" 1.9% 107 1.8
1/4 5.7x 10* 3.8x 107 3.6
12 1.1x 107 9.5x 1072 8.6
1 23x10° 2.1x 10" 18
2 45x 10° 43x 10" 36
10 23x 10?2 22 112
100 23x 10" 20 109
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Table 2.3 Effectof B on condition number of coefficient

matrix, [4] in equation (12)
B condition number
12 716 x 10°
] 290 x 10°
2 669 x 10°
3 209 x 10°
10 201 x 10°
20 860 % 10*
10 ¢
g 05 ‘ A I
£ 00 [ \M/\W AT I
g _O_SO.TO 0.01 log/ \/\/VY 03
< _ I
-1.0
Time(sec)
mass 1 mass 2 ——-— mass 3
— -———mass4 ----- massS — - — mass 6
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Table 2.4 Effect of Ar on condition number of coefficient
matrix, {A] in equation (12), and maximum
calculation error of identified input acceleration

At (sec) | £ | condition number [calculation error (%)
110,000 | 400 934 x 10 5.9
1/5,000 | 90 115 % 10° 5.4
112,000 | 14 489 % 10° 5.3
111,000 | 3 209 x 10 5. .
1/500 | 0.9 162 x 107 5.0
1200 | 04 861 x 10° 5.1
1100 § 0.3 117x10° 5.8
1/50 ] 0.26 248 x 10 6.1

Table 2.5 Effect of observed location on condition number
of coefficient matrix, [4] in equation (12)

observed mass number | condition number
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4 846 x 10°
5 895 x 10"
6 95x10°
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Table 3 Effect of fon maximum calculation error of
identified input acceleration

B calculation error (%)
1 15544
2 13.0
3 5.7
4 102.5
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Table 4.1 Effect of Ar on condition number of coefficient
matrix, [4] and maximum calculation error of
identified input acceleration through 25Hz-low-
pass filter (Nonlinear 3DOF model)

At B | condition number |calculation error (%)

1/50 1 03 42x10° 85.1

1/100 | 0.3 347 % 10° 2.0

12200 | 0.6 177x 10" 22

1500 | 2 127x10° 24
1/1,000 179 x 10? 2.3
172,000 | 40 190 % 10° 24
1/5,000 | 200 417 %10 24
1/10,000{ 900 328 X 107 23
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Table 4.2 Maximum calculation error of strain

(Nonlinear 3DOF model)
mass number calculation error (%)

1-2 0.06

2-3 0.06

3 - base 0.2
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Fig.7 Stress-strain curve between mass3 and base
(Nonlinear 3DOF model)
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Fig.8.1 Nonlinear 4DOF model
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Table 5 Comparison between maximum calculation error
of the basic method and that of the improved

method
B Basic method (%) | Improved method (%)
1 255.2 15.7
2 953 3.0
3 29.1 3.5
4 11.1 38
5 8.4 4.0
6 8.3 4.7
7 8.6 5.6
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A BASIC STUDY TO IDENTIFY THE INCIDENT SEISMIC WAVE
ON THE BASE LAYER IN TIME DOMAIN

Hisakazu SAKAI Sumio SAWADA and Kenzo TOKI

The incident seismic wave on the base layer is generally calculated on frequency domain using multiple reflection
theory from the observed records on the ground surface or in the borehole. In this case, the equivalent linear
model is employed to approximate the non-linear behavior of soil. However, the equivalent linear model is not
suitable for simulations under strong shaking. In this paper, a backward calculation method to identify the
incident wave in time domain is proposed for applying non-linear analysis. Numerical examples are conducted to
examine the accuracy and stability of this method.
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