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Investigation of Concrete Structure Using Geophysical

Prospecting Method
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Abstract

Non-destructuive method bv tomographv for safety diagnosis of civil engineering and

building structures is tried There are traveltime tomography that uses traveltime and

fullwave tomography that uses the initial shock and seismic amplitude But these methods

have difficulty and weak pomnts mn accuracy and selection of imtial value

In this study, corrected mnversion method which 1s able to solve the two difficulty and

this method is applied to theoretical pier model to calculate tomography
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Fig. 1 Impact-generated stress waves in solid
concrete slab
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Fig. 2 Voltage-time signal response of a
intial stress wave
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Fig. 5 Calculation of first arrival traveltme
by wave equation using Finite Element Method

Fig 6 First arnval calculation by synthetic
seismogram using Fintte Difference Method
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Fig. 9 The result of travel time tomography

using Finite Element Method and LSQR
Fig. 7 Comparative analysis of RMS error by
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Fig. 11 The result of traveltme tomography
using Finte Difference  Method and LSQR
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tomaography
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Fig. 13 The result of full-wave inversion
tomography when initial value 1s not
given exactly

). A23H AZ. 2003.

T2E 2 B AT

O
¥ [
» 4

- 2L ny

- TYUST | 4000m/sec

- BERT | Wi
L OS%

- =i 2000m/sec

- - 500 msec

I ‘\ b Ao C 02 sec
My | =

s WU | eI RS e
[

~ L 2R <A

14 The result of full-wave inversion
tomography when nitial value 1s given
like above table

Fig

Fig 155 Z¥ 108 Zdo| i3 g3 57
ERadgdels 279 FEo] At e S

g % 9.

Ehici)
useq

12

Tornography of W7 &l

Fig 15 The result of corrected full-wave
inversion tomography when two

cavities are located lke Fig. 10

fo ju W



MYl AF(FHEU G E JYrledTFE =E2F), A23H AZ, 2003.

uR

x

Aol F2E 2R MY AT FUE dehig
7 A%E RMSLAAE B9 ¥ 4 2%

2) 2719 BBo] ZASE ZEANNA FAY
AS 27)9) BFo] AEEHA YeEE e S84
Holu fFAERL o] 8F ZFFAA NN E
Zo 174e] FEo2 YgYES 2 5 Q% 2
A 2AY Exagsdds Sady gol 27
o 2Fo] AAHA YEES B & AU

—

3 ARG bRAAE 278 ABEA 2AA
23492 4% 209 $EL 24 2HAAY B
39 QAT g8 ALE F 9un
6. ZAel 2

EATE 2002 AFEISFA LAY (20027
B 2003d7hA)e 2 A #AA Y Z
A=gu,

1 A%, 244, Qs 2714, 29 A
Evadsd g% wF 94 24,
s 2l F843) %], A 314, 413-418. 1994.

(2] @97, 4%, olxd, Aswds 94
ATHEe A% vyt A4 Y Bz

9 g4, g R}pl 5 88 4], 2948,
245-254. 1992.
[3] Dines, k.,and Lytle, R, Computerized

geophysical tomography, Proc. IEEE, Vol
67, 1065-1072. 1979.

[4] Gauthier, O., Verieux, J., and Tarantola, A.,
Two-dimensional nonlinear inversion
of seismic waveforms: numerical results:
Geophysics, Vol. 51, 1387-1403. 1986.

[51 Lou, Y., and Schuster, G., Wave
equation traveltime + waveform inversion:
60th ahn. Intermat. Mtg.. Soc. Expl
Geophysics., Expanded Abstracts, 141-1044.
1989.

[6] Lou, Y., and Schuster, G., Wave
equation traveltime inversion: Geophysics,

Vol. 56, 645-653. 1991.

[7] Uesaka, S., Watanabe, T., and Sassa, K.,
Acomputational study on full-wave
inversion based on the acoustic

A
=TT

3 & 9

wave-equation (2): Butsuritansa, Vol. 50,
219-228. 1997.

[8] Zhou, C., Cai, W., Louy, Y., Schuster, G. T,
and Hassanzadeh, S, Acoustic
wave-equation traveltime and waveform
mversion of  crosshole seismic  data,
Geophysics, Vol. 60, 765-773. 1995.



