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A study on monitoring the inner structure of dam body
using high resolution seismic reflection method
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Abstract . Defects of dam body which can be induced in seepage or leakage
procedure can directly affect dam safety. Therefore, a proper inspection method
should be carried out in the first place to find out their positions and sizes.

After that, some reinforcement works such as grouting and the corresponding
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assessment could be taken in a proper way.

The dam(center core type earth dam) issued in this study has been in need for
intensive diagnosis and reinforcement work, because a lot of slumps similar to
cracks, seepage and some boggy area have been observed on the downstream
slope. High resolution seismic reflection method was performed on the crest
profile twice before and after grouting work(Aug. 2001 and Nov. 2004) aimed
at the dam inspection and the assessment of grouting efficiency as well. To
enhance the data resolution, P—beam energy radiation technique which can
reduce the surface waves and hence to reinforce the reflection events was
used. Strong reflection events were recognized in the stack section before
grouting work, It seems that the events would be caused by e.g. horizontal
cracks with a considerable aperture. Meanwhile such strong reflection events
were not observed in the section after grouting. That is, the grouting work was
dear able to reinforce the defects of dam body. Hence, the section showed an
well arranged picture of dam inner structure. In this sense, seismic reflection
method will be a desirable technique for dam inspection and for monitoring dam
inner structure as well.

Keywords : high resolution seismic reflection method, inner structure of dam,
monitoring, assessment of grouting efficiency, controlling technique of seismic
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Fig. 1. The cross section of the dam issued in this study (a) and distribution of
defects observed on the downstream slope (b).
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Fig. 2. Comparison of basic source—receiver arrangements between two
reflection surveys before and after grouting work.
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Fig. 6. Stack results derived {from
P—-beam shot gathers before grouting Fig. 7. Seismic time lapse snapshots
work (Aug.2001). for dam monitoring.

5. 22
WA B4 UA FeE R #9e 42D £ 9om, O &4 AR @A AR
B7he A% shbe Fod Yue T & ek olA@ WAl UR 7Y BAE @y
AP B B9 J)Folet @ 4 o] mEel whE wadsh wabd Babs 4] 24
of HIE7] AT AP YAl & & Utk @B, TASHE FFA AT WAL
5 UAE FYAvlE Py SAde) B98 71502 A P B V1SS Pt &
T BAe 2R 93 AAWY Rebe 2d¥oR @YD + U= A7 Ik
WA 27 Aol ¢ B T Y By FE wAndAE 27 olde R F9o
g 2 WA wreol B £ ARAE ANHA = Ao FAAYG. webA,
S AP EAbE 2eh9Y 43 Bug 9% /1R 482 N9E ¢ Jes 2E
2A BRTE BUHIS A% sl oz 2 889 Aol slgeE,

L

AEd, 1989, @43 TAAude] g P-yArE H=S, @At s, 26, 28-38.

A%, @ e 1990, B5A%Y 2AHE AT Mgty A7

2, A71A, A, A9E, 7AE,
I, #asdAddra, A3
o, 94, 2004, AE BT wkAbg <)

—_

279, 2 FE4 BHe 9% B4R AL U P
Mz, §SANTEE A7) gL nEs =2, 807-814

A%, A4, R, HAF, WEF, DAY, AW, 2004, DA T4 BE A wny 2
A S g9, AE BFYRE, FFEAATA FAAATL.



