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In this paper, dynamic elastic module of banded gneiss were calculated on the basis of SPS velocity logging data
obtained from a geotechnical test-hole in Pungsan-dong, Hanam, Gyeonggi Province, Korea. This study mainly
focuses on the velocity analysis, Q factor calculation relative to attenuation factor, and generation of crack infor-
mation and its relation with seismic velocity. As a result, P-wave and S-wave velocity of fresh hard rock was
5,559 m/s and 3,063 m/s, respectively, with Poisson's ratio being 0.28. With these results, dynamic modules were
prepared, and crack information analyzed by acoustic televiewer was incorporated to identify the correlation among
and between delay of first arrival by crack, amplitude ratio, and velocity. The results of this study revealed that the
analyzed logging hole mainly consisted of micro crack and a number of cracks and the size of crack aperture, func-
tioned as a variable to seismic velocity in the micro crack area of this type of hard rock.
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Fig. 1. Spectra of the Waves radiated and schematic
diagram by S Source(A), P-S source(B), H-S Source(C),
(modified after Ogura, 1988).
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Fig. 2. Result of a full waveform sonic record on the
borehole axis at a depth of 49 m.

AstL FuE Fuist A7) el ot ey 4
S Sdel drlo] FU Akl dojukr] gk R
0F Ho|g Tl ks A7t lonE F98 Q
S}, olg3t Al o Bl FUol AEFT 94
SR e A9 AlFE HdF 2 washoutol] 71917}
(Kitsunezaki, 1980). Valero et al.(2001)] 2Ja =2
53 Ao m2H tho|EzYY] A5 Aol ¥
o] 23 Azl (bonding condition)?} <87} T F
Aol AA sl wet Fe-dcky B v Sl

Fig. 3& ASAEE A=¥E A a1go=
1898 m7kA A&AQ o] FejE eIt Fig
3a, Fig. 3b9] A5 A3t 719 E2E FHE &
T Rog 2Fo| Hol xgse AW u3) I3
AZL 7= AL B 4 92W Fig 3¢ 2 Fig 3d¢]
Foe A A=A g A3FH1EEE Bl o]
E Jgoir Axdz wHE @4T $58 o83l
A &% 2 FAAFES 2SI (Table 1), T
Al A= ARTYZ(Fig 4ol vEhd SEoldtiE
TRl 2zt A E &SI TH(Table 2).

B AelMe AR Sk BE EAE
AEdhed] EFo] JouZ o R TR Bt
ARSI Fig 304 UeRd 3oe] S2@A AY
o2 BFE 5598me Vp, VsEEE 5559mss,
3,063 m/is2 AATEIR SO FolbH|E 028, Vs/VpHlE
0558 A=Eo] Qukzow AHA ZHEF 0.6)FFF,
2002; Yoo et al, 2006 A3 et =3 BH-1
TFE FAERY AU ASE o) Fdi(Fig. 2,
3;46~55my7t EAER=T ol @ I ozt gt
HZ Vprt 4,567 msE YERISL Va7t 2,440 m/sE
VeRtor ols AdtiEoz 2148 dhte R A"
5598 m -7k £XEHT VpE 992 m/s, Vs7t 623 m/s
A Jehdt), ol thi] AAg ks dib] Ag=
T EEHiR Fke At vprt 0.828), Vert 0.79
B2 A=} Fute} avt thh ¥ veid RAo=
B £ glon, o) ¢z E pul) Hig) 4ol
23k shajell g3 Aoz SME). T3 AEH Ha
SAFolH] & Fslgro s FEE AwolM 0469 7t
ol =&t} ol &=EAFA &3] vehbed At
Aoz 4zl puT AX AA WA HEsle
g FE7t ' Aoz AEY vp VsTHAR el
FEolH|9} AgroldH] Al tiek Aqrt o] FolA
of & Zlo 7 Algdrt



626 93 - 579 - J=FT
Time(us) Tlne(us) Time(us) Timo(ns)

0 L 2008 0 L] 2000 o0 0 2000 4000
18.0- - ; V\, - ﬂ,n :
200 ' i\ > S s

' oy

224+ ”) \ AW ﬂ zzo- ey Ay
24.0+ ?’ f ‘,‘ ‘\t"& 200 e | -ares? e
268+ M«' b zso--ﬂj%
26.0- |
30.0- "‘&A\ f v 3] ,ﬂ- DTS it
320 mil\ M quu 28]
34,0} e
) Ko .% =
40.0-] "em’:
420 j)W
4.0
46.0- 3
480 N
500
520
540 —g
6.0 S
o —
60.0- e

E 620 =

£ 640

2 66.04
8.0
70.04 :
72,0+ e 2
740 SLeoahe
76.0-] =
78.04 :
80.0- e
2.0+ ]
84.0+ — o e
86.0- T
Es '0_ i W
90.0-] M:
92.0-]
940 %
96.0- ! =
98.0+ - — 1

(a) (b) ) (@

Fig. 3. Trace records;(a)P-wave trace(lower receiver), (b)P-wave trace(upper receiver), (c)S-wave Paring(lower receiver),

(c)S-wave Paring(upper receiver).

Table 1. Logging Results according to rock type.

Depth Rock RQD A% Vs Gd Ed
P discr. Avcgage (o) (m/s) vd VoIVs - VSVP emd) (kefem?)
819 WK 0 2441 659 0460 371 027 9745 28457
1920 SR 0 2,703 934 0432 289 035 21364 61,195
2024 MR 17 4445 1838 0395 243 041 92868 258638
2498  HR 76 5352 2,845 0299 190 053 226136 584,682
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Fig. 4. Graphs of logging result; (a)P-S wave Velocity(m/s), (b)Poisson's ratio, (¢)Vs/Vp ratio.
Table 2. Logging Results according to by Vp-Vs anomaly.
Depth RQD Vp Vs Gd Ed Et
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18~22 4 2,521 808 0.44 322 0.32 16,351 46,823 WR?
22~46 41 5,231 2,528 0.34 2.09 0.49 177,364 471,940 SR?
46~55 76 4,567 2,440 0.30 1.88 0.53 166,091 429,517 Fracture zone
55~98 92 5,559 3,063 0.28 1.82 0.55 259,011 663,138 HR
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