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Comparison of shear—wave sections from inverting
refracted shear waves and surface wave dispersions
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Abstract : Two—dimensional velocity tomograms of P— and S—waves were
obtained by inverting traveltimes of first arrivals. The two sections of
shear—wave velocity show similar features as a whole, with smaller values on
the section from surface wave dispersions. Difficulties in picking SH—wave
phases due to noise and later arrivals than P waves and PS converted waves
are experienced. In addition, a flat layer model based on the surface wave
inversion prohibits applications of the method where sgear wave velocities vary
strongly in the lateral direction.

Keyword : refraction tomography, traveltimes of first arrivals, SH-—waves,
dispersion of surface waves

1. A&

FEAAFE AFoly HAlY RS FHsed AHAL ¥ 4R L3,
olgdt F8A Wi FR/AAFE TV 4% g2 A7 FRhH %Y. 24 Py
9} gEo] SHu ZRALE AANTFOZHN Xolfn|gl FAES 7ohe Zo] 7Id dgu3Q
woln, o] F S3 SEFZO HEWHYHozr FHAFA EERIHY (traveltime
tomography of refractions)$} Ed 3 AR A Whio] @o] AlEH 1 o, A
i BadHdozEE Su 58 T WH2 AFFHCER F U9 FAAEE o] &%
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SASW (Spectral Analysis of Surface Waves) H#Ho] AlgEo o, &g W
Heol MASW (Multi—channel Analysis of Surface Waves) ®&l(Park et al., 1999)
o] 27HE o]F o] o] da ARRHI ok HZ o] MASW o 3F3H 43dH
H48)& F7}8 CMPCC (Common Midpoint Cross—Correlation) 5 (Hayashi, 2004)
< X9 o] ZHX 3 d H4X Y AYH R AT FAE Fol AU

2383 FA] EXI¥E 19179 Radonol g8 ¥xd FA ERddY JEds 2
Ay AFsHe] TUd PHo R, V€Y nAY FEYY AAZRAYN F FFRE M
a2 gdornz AP} AA7Fzrt F o EFT FFAME FEE F dAvde S 7L
A (A719 8], 2002). EH7 AR G B2 Fagd g2t fFEE7 detA
T BASAE ol &t WHOE, UFRe @49 A3y FAE vudy &4A4 %
AoE 28 ¢ dE o] o] A ¥ol AHeHI U

o] =%l Su £E7F AP wet vefve AolE dotr ] 93 SH 23
H BRI CMPCC WS o] &3t x9S 738t vlx3qich

2. Xig8s % Hel

Zo] 117.5 mQl F43d F4& e 22 Eradve CMPCC W& o]4% &
At ZAME ST Poel BHy BAMAL AV A BHY F£3 AFE ARE
T Qe 100 Hz$t 4.5 Hz8 BANEFIEFE Ze 738 ALES 47 AHgsgoH,
SH3l= 8 Hz % ALES A4 FRo|y AR #3eA At FAA
Pl EdsE 5 kgl v E ¢FuEdel FH22 g Fde 2PAFR LY, SHI=
50 kgo AZYUA Y459 9 ZAE gHF3te PAoE S G (Fig. 1). SHIY
At = AZELFI SN $5EFVE S WEFCEZN SHIY A3 E Z3A7]1 P
E Z4AFT. E93 AR 24709 A eEE 29 AN 4L IEY ZAM €8
AP ZAPPH o R E3] AlSEHE X3 (end-on) WAE o83t F 50709 #
B2 E 7153 H(Table 1).
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Fig. 1. Field data for shear waves. Shear—wave signals were enhanced
after subtraction of data set (a) hit on the left side from data set (b)
hit on the right side to get shear—wave output data (c).

Table 1. Acquisition parameters.

P wave SH wave Surface wave
Source 5 kg hammer 5 kg hammer 5 kg hammer
- Vertical Stack 500 % 300 % 300 %
Receiver Type 100 Hz geophone 8 Hz geophone 4.5 Hz geophone
Receiver Spacing 25 m ' 2.5 m 2.5 m
Record Length 512 ms 512 ms : 1024 ms
Sampling Interval 0.5 ms 0.5 ms 1 ms
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Yo B4 A% 399 Yus 29s AR 4 3 Ha

Z2Y ERddy AsAge 5% AASE THEY, S0 AR E 949,
2EAY, 5 ¥4, 1EARYY ERayy o4t 59 o AdRrhFig 2a).
NEZAN 72 FHE A dARES ArA S 2ZEg) Y YHFZYLRE WEs
gom, £47] B BAMY AXE dgstn, 2FS AGY F, FAZHEL YA
APRAGE g FUnEE: 4gs F, Po= 300~1700 m/s, SHI= 100~900 m/s
o] $EWE 2= 157 Z9 zrzEL z, 3, 108 WHEAN AL M At
< FRyLT 2ust 2SN GarE fF CMPCC el AsAze 29
L) AR U, B3 2, BARA 2EAD 9% Sx A 044 54
=22 A&tk (Fig. 2b). 9A 7158 ARE AEAYUE 2ZEY] WFEULE
WA T, T g AV AA BuE ddedth $FR AR BN e
371 9 A4 ARE 5 m A9 $EH wex }gz RET, Fohs moasa Aol
7bs 8 5~55 HzellA A& A&

A SRR AFE S5t SUWE 1570 52 :rL’“Q VAR *}%O}Oﬂ LIRS
HaAsH GAk 3 dHS A} (Xia et al.,, 1999).

Fig. 2. Sequences for the data processing for (a) the traveltime
tomography of refracted waves and (b) the CMPCC method,
respectively.

P}, SH3t ERx ¢y £:99 (Fig. 3) % CMPCC #H2 o]&3t Sz &xotd (Fig.

HE BF ZAE mE dEolx BFHow A4 £} ks e Atk T2
53< A5 durd PJM CMPCC #g o] &8 Sradiors A2l 60 m 72
A, S ERgdy dieAE Ag 70 m FZold AR R wsrh A En.
ol¢h o] SH3t HEwtdelM $32 Al tet AHEs} Dol 2L SH 27 7]
Zo] xwstel] wis) AZ/3HE w7h w1, SHY o] del Pstel PSHET} mekdte] 2%
A glolA jEfRd d 59 29 HEA Ao fekdch

EG SEFAE o83 ERIHIG CMPCC W& o8 SuyEe SH &
Eela 2 Ao 1— UEtlE, 156 m oM = s 3ErF @A 8] Wolx= Eus B
ot elee CMPCC 94t #8A Bed 53 ReAart w530 ¥a9 3
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B2, BRE FAE AARUG oo Aolg BY £ gon), AFT g FaA
PARAE AEE 5 Q) B 2L HES QA8 shed AnHow PTG,
ES CMPCC ZAH: Wb U8 ARIS $8e F§322, F5A00] 22
of Wsl o wel del: wiel Atk au AR /b B W £3 HyEs} %
oM, FFOR 2ES AYste] FAFHEL MY TAWAE Y Ao BAF
Mol Ay oz AuALe] gl ABYL §AF 5 Yok gl Yk olH e 3
SHe 93 2GR § £ FRE AL 5 U Zolw 4gad
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Fig. 3. (a) P— and (b) S—waves tomograms. Raypaths and cell
boundaries are superimposed on the tomograms.
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Fig. 4. S—wave tomogram obtained using the CMPCC method. Cell
boundaries are superimposed on the tomogram.
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