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Safety Evaluation of Rock-Fill Dam by Seismic(MASW) Method
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SYNOPSIS : For safety evaluation of a rock-fill dam, it is often necessary to investigate spatial
distribution of weak zones such as fracture. Both DC-resistivity survey and seismic(SASW) method
are usually used for the purpose. Recently, Multichannel analysis of surface waves(MASW) method
which makes up for the weak point of SASW method is developed and the site examination which
is simple came to be possible comparatively. In order to obtain 2-D shear-wave velocity(Vs) profile
along the dam axis that can be associated with dynamic properties of filled materials, MASW
method was adapted. Then, DC-resistivity survey and drilling survey were performed to compare
with each results. We confirmed that the MASW method and DC-resistivity survey show
complementary result that corresspond with drilling result. Therefore, MASW method is an efficient
method for dynamic characterization of dam-filing materials and also the combination of related
methods such as DC-resisyivity can lead to an effective safety evaluation of rock-fill dam.

Key words @ safety evaluation of a rock-fill dam, DC-resistivity method, SASW method,
Muiltichannel analysis of surface waves(MASW) method, mapping 2-D shear-wave velocity(Vs)
profile
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Edge] AHEY B2A(Spectral Analysis of Surface Wave; SASW)H & 19803 ) Zulo) A ZEQ
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(Gucunski and Woods, 1991, Stokoe et al., 1994). tFAd EHH F2A]¥H(Multichannel analysis of
surface waves; MASW)& SASWHo] 713 HAZE @%F ZAAAY 54359 FHSd A3 Bo
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Fig. 1. MASW field set up(Xia J, 2002) Fig. 2. MASW system
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3.1 EAXIY % XEYHS
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2 FASAECT 4 SAH6A A AU AFEAE AAs FAHY qFHA oYY £XE =
A F MASW EAHE AAISHET BAIN 3H 592 10 b 9 SRAANE AHesigieon 247 5
AN 2AL 1m 2 28 CHAAME 100 m &, DAANAE 108 m & BAEAT. Avts FHo
2 BT ofABE EFolmz FAMY] HAE =RV 5t £37] BFE MEE FEHd 2
FL OJEATIE AR AT SAANRE FAVNAALY Ade 5 FHo ARG BRE
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Fig. 4. (a) The cross section of D dam (b) Dam mapping and survey profiles
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59 AET muting, bandpass BEH & H 839 S/NUE Fo)iA on HFHoz2 Xy
AEE o] 48 gASE o FH+9 Y3 A (coherence) XL HAISQA} Fig. 59 Fig. 62 CH 9
T 2444 Y5 Axn(Fig. 529 HARAFEL BoFrh Fig. 5b904 EBW fundamental modes
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S/N #l7} & 359 10 Hz ~ 50 HzZ ool ti$3te 14E45EE 210 ~ 350 m/s ot} ¢
I (Fig. 6a)9] 4¢ B39 v, 9¥8 & 73 HFig. 6b).
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(a) (b)
Fig. 5. (a) A 24~trace shot gather(dx=1m), C dam, (b) its corresponding dispersion curve image
that shows the same resolution with the 24~trace shot gather
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(a) (b)
Fig. 6. (a) Dispersion curve in Fig. bb, (b) The v, profile obtained from

the inversion of the dispersion curve.
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H A GE oA v Au AR (50~500 Q - mEY ¥ THAHZ o]Ad(1,000 Q -m 4, 110~125
T3 150~170 m 7#7H7F EXFN e o] FA HAGHdE&EEE AX 15 m B394 22 4=
P Ads SxEY HF 50~150 m/s A= AR} E Aoz et olZM Ao AU F3te
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o, EEAYANIZAFA HAE 135molA NA7ZF HA(=14)Q Rez vebygt. @A 10~17 m 73E
o9 AT Gty AAdd ¢ Qo ol AFAIAE= MASW BAL Aret dXstx .
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Fig. 7. Resistivity profile, downstream crest of the C dam.
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Fig. 8. 2-D contour image of v, distribution obtained from the multiple
number of v, profiles assigned into a regular 2-D grid
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Fig. 9. Resistivity profile, downstream crest of the D dam.
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Asp. Con'c Boulder : grave! & sand mixed
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Fig. 10. 2-D contour image of v, distribution obtained from the multiple

number of v, profiles assigned into a regular 2-D grid
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AFA kol HJEA Y g4 P& L= MASWHALE At HzAle AHEstn o AFHE
A718 A "A A R ANFERA AAe} Wi, HES A H84E Fgstuzt 24 e dso 4 =
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MASWEALE HAZALE QoA AGAEEE A= of$ A ollen 71&9 SASWEA
o Hlgte H5AgY AFAHY APAFEAAAN HET A& THA

9 AAe ADHgSEE 42 Z5F FUMele A2 JYENL Aed SEo3ds AVRA%
ol R AFAFA7 LAY EF Ay SEGHOZRE AVHAFIRAME 2& F AN
9 AAde dPE EXF 48 AEE FSFozA AVnAZHARteRE ADET] JEUWE |
AA ] WEFHE o AAF Fotd = AU wE MASWEHANE S A2 ¥ AZHAE S 233}
o ALgE of dof A FIME AT A de 712ARE ATHES FU}AD. 28y MASW
AL GA vlgdH Aol B2 F o AFY ARE AV 9AAME UE B bRl A=
AR A FF B stEAr st Hase Aol ASHY Aoz dddY.
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