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THE OBSERVATION OF WATER INFILTRATION INTO ROCK BY
SEISMIC COMPUTER TOMOGRAPHY
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By Takashi YANAGIDANI, Hiroaki YAMADA and Makoto TERADA

Seismic CT (computer tomography) was applied to visualize water infiltration into
the specimen of dry granite. The spatial distributions of both P wave velocity and the

change in attenuation coefficient (seismic profiles) were determined. When the micro-

cracks within rock are filled with permeating water, the effective bulk modulus of rock

increases, hence P wave velocity increases. Attenuation is also influenced greatly both

the degree of saturation and the flow type of water within the microcracks. As a result,

we can observe the spreading water through the interconnecting microcracks by recon-

structing the seismic profiles. The location of the wetting front is successively deter-

mined by the reconstruction of the change in attenuation coefficient. It is now possible

to map nondestructively the interior of specimen with seismic CT.
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Fig.1 A diagram of the Ohshima granite sample used in the
infiltration experiment, The regular polygonal prisms
that has 32 side faces is used for tight installation of
PZT-7 transducers, The locations of PZT-7 trans-
ducers, used both as transmitter and receiver, are also

shown,
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Fig.2 Block diagram of V, and attenuation (peak-to-peak
amplitude of the first P wave arrival) measurement

system for seismic CT,
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Fig.3 Straight ray path linking of transmitters to receivers of
the fan beam scan is shown. A single transmitter has
15 receivers, The number of scanning paths was 240.
The white circle indicates the drilling hole for water

injection.
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P wave velocity ellipse

Fig.4 P wave velocity ellipse (the azimuthal variation of V,)

of Ohshima granite within the plane of reconstruction.



172

FHAICZTET - XABRREBL L IRET SO
T, BROH (RABOR) LDBIEsnE/SADK (77
BROTOH) E0EPBETHS.

Wiz, AE, TV X ARROBIZH - TRIE S
mots, KETEREO P EEEDRAESHRERICK
ETEEBIIOWTHAL, ZOMREIIOVTIRRS.
— Rz, LA P EHED, BEY, 54 L4850y —
DFEMW Linear compressibility® 3% % - B —7
W<, w4702 5y 7 0fem (Fabric) IR L T,
2} 5 5% (Orthorhombic) # g ¢ M4 &2, &
WEA AR ED SIER, 72 ) AaMETcoaIgT
1%, Rift plane, Grain plane, Hardway plane & kifh
TWwWh, AT, —08H, ZoR& kiEh, —RITIL,
Hardway plane IZfH4 3 2113, - Bl hTw
., bbAA, ERORXOIEIE, £OHICH-> TEH|
h2dWnw., Zoksnv47us5y 7 ORBICERL
T, 2HENCOPHEEEDFMIC L 29
(Azimuthal variation, ¥/ 3 P K#EEORAMH) 14,
¥EMoELl T X, Rift plane ICEXET % A< P iE#
JEES - U NN
ZOPERTHO I XKEEHEEIC BV TS, P
HEOCRGTUM L s EREAR (FRRIRE) ot
OWHETO P B#EED SR &L 551 %, Fig. 4 IR,
hoit, BEECTo7—-% - vy bbb, IE32A
EodunagEs/82 (164) cOPEEE.2HAH U
12bDTH 5. FBRRIC, ZORKR%EZ, PEREEEAIIC
BAN2FEEIZL-> TCHECIELLDERLT. P
R OEHIL5. 09kn/s (Vim), 6l 4.90 km/s
(Vemin) TH Y, HRPHED T IILP BEERBMD S+
0.010km/s LINTCH 5.

ik~ rfz ko, JEREPSEARL->TWVWS PR
BORAHE, BRERICEDLY BEERS5X5DTH
55h? —fB, XBCToTrTY ZLsFAT
52, BOBOOMBED2H TP HEENLE - 15
—THHEERELZTNTIZS LD, LEEX-T,
SIRTAHHEULBEIS, SAHOBETCP HEED
RAUEKRET HBE (BIE) PuELLS. L, P
BEEORAHEORIE #Tb04 ThiE, FHBEINERL
md, WRLIZELTS, FHRICEED (Artifact
i) MBEL B,

Fig.5 o2z, REFERO 7V y ¥ 2 /a KETEHE
HRBO WP EEES R, RAGEZMELESTIC
BHRLEBZRT. 22T, FHERUDERL 1245,
Tly vag@icbBonclifFansg—n PE#EE
DOHEHFE SN, Artifact 5 Vs Bl & Vomn 815 16)
(Fig.4 B18) OERHIZA>N S, PREEOHIES
L 7s WIB A Artifact 254 UBERE LT, BBERT/S

HIEs - LM - FH

ADEEMSEL (Fig.388) JEPBEFOLND. T4
bht, BEKOKREHEORPC, FE (SA0H) O
LrVEBHOBE#EI, BOVRMENICES S,

Wiz, PREEORFHEEWMIEL T, B—ix PE&E
ENHEBHHEIIODVWTHRNS. $TICHL,ICLTE
&, KefkEaRNo P EEEORAEE, PK
HEBMHTERTES. LEN-T, 2O&H<TIU
F 72 FEMMA 2 7 afIc bRV 2 & & A RE T WL,
P gD AICER L CR4ET 5 Artifact 2fRET
BRI FHEROFEORFTIT S & & AR5 5.
T, EE CHEAT RERE M ABBRTBEDEE
MiseiE - BEZKRBEHETE T, REBBUOP K
HEOEHAME > 0L, SIRT T &2 HEK% A6
I

FREIC, PRERKEMEZHELT, PHAEOR
FHERELL. $4805, Vuw EAE 223 H
ARG T 2 P g V(o) i1,

V(0)=(Vma; COS* O+ Vi SINZH) /2 c-evvvnnnenes (1)
Enbs0T, ZTORFERWT, BEROGEIZE,
Vomas Bl & FATE 6 % 15§ FD /S A %S P A EHRN
EARET AR 140) £, Voms 8L CHIIEL TE
5. 22T, MIEEO P EEREER 1.06) 3,

t;(a): t,,(ﬁ) mem_/v(g) ................................ ( 2 )
TH5b.

Fig.5s of5filic, ZROBBRICHO LT~ - £y
FEMED, PREEORAEZFHEL CHBR LS
UERZRY. WIEORERFTCHY, FARETE
U7z Artifact I3kgE 2, ABEO P BEE SR &
FIFE—ICEER I TV, ZOBE, knonk
PHHEE, BOBOOEED Vo HiH RO P FHE
BERRT 5.

RIS EATHTA 70T Ty 7 DIEPITKPAST,
PREEELNENLUEEBEIC, PEEEORSESED
EIRBTHErERLBTRER LRV, BEEIE
2, SOEHBIAFIERINTOZL., LEB-T,
T, PREESELIZEAETS, PEHEEODOA
A L B0 M ISR 2R L, LD Vi 8O AR
& Vomar/ Vomin —TETCELLENWI ERFELT, B
Rl ZT5 &L

PR #EORSENSEBREBRC T IEELZRET S
KL LT, flofEbExonS. 22T, PR
HESHOE 28T EANTHS. Lo
T, YIHEOBE#RETHT, PREEL{LOVIHE
IS AR ZEBRT 2 HESEZ LS. Tb
b, B b ERERE EOHVEZO P FNESREREOE
{t Thw— Toe ZBE L, FHHME Th b THRUTEL
FaRD, ehE, BOBOOEHEIIHYIEHETH



W CTICL2EER2RMT 2 kORE

Uncompensated

Upper
section

Lower
sectiaon

Compensated

=5
. -.5

Vp km/s

Fig5 The artifacts resulting from the anisotropic variation of V. The velocity
anomalies are observed in the boundaries whose directions are the same

as those of Vemsi and Vemin axes of

the P wave velocity ellipse.
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