z &l .
PNC Y7645 95-001 :
e T I IR TR PRGBSy M E =
D
l;::ui!tl! r""‘/?w ITY’J‘ riﬂ"cf/nf 'f}

L FA Ty b I RO 7+ VSPHELOZUEEE~DOBEARAR

(D1

19954

W E 3 & A
BB EAEAEMM Y v 5 —



FEFHI BT A L HIREBOBREEB T S 5 0K ERZ LD TT,
L7zt T, 2OFIREREs L C#ME LTh Y, 2ORRICEH00EE -
T2, COBROZBLS-MEEE - B2 - 283 2 i [JT 254,
RBHAOFTELEE LETOT, TRREBEWEDFT R0,

T319-1184  KEWLARBI AN iEAT #5940 4 25 4 49
KRR A 2 LEAT RS
MR R HkE o E

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division
Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai-mura, Naka-gun, Tbaraki 319-1184
Japan

COBHE . SRFERENCBY FRIEFRN ST EHARB T, DUT
T T e 1. sy T ST B
V&S EE LTS e £ i S BB B M0 St AL S KSR
&Y,

FE e owTotrab T iRiERyE 3.

- B T B E PR 95951
B O R R R
RS —
B




yAR Y

PNC #YT64HF 95-001 P

L T Skl A ST ke v I i AT WATE e

BT AEPONL | CH e eaer g
BT N3 ngu“ﬁwggj

T A Ty kond K74 v VS PHEZOBHEESBE~OBHHRER
(Zd 1)

(JERPFFEIR S &)

199575

W 3 2
e E R Y



Fe T A7y bvdA ¥ 7 4% VSPHREREEZED
BAMERA~OBEMRAR (Z0 1) |

£3 5

EEBRCHEMxA T BER#ETL (AN~ 15T ZHWT, =L F4 7€y b
NAFO 7+ VSPHEABBROENRBAEBL A, AEBOHMIR, ¥ 2 - 7K
OREDOHRB L F 2 —THOREFELRHMIIMT 2HTFRMRzULT 5 &
ED, TATFA Ty b T4 VS PHEHEEOBKERBOBILEE L
TOBEHE RIS S EIEH S,

REEOEBR, EFE2 0md254 0 ImORBET2 30F 2 —7HDORENERS
Ntco RESOF 22— 7. HEREBHEREVEFERTEE L., KERBRICE -
THHEHBEVEKEENBONTVEEENORAELTED., ChoDF 2 -TK
HBKHEREIAORELLLOTHIEHFA SN, o, W{2DDF 2 —-TH
3521 >OFREMCRELTVWLIDTEN ., 2o0REFEEICERENLKE2
Ko F o—THARBRELTVWEALIEROAETF—7AMB I, JE
KO+ VS PRET. BNERSEOBKIESRTE B AEENS S L
ARLTED, SBEOBREPLETH 5,

Hi, AMEHIBL AN T 2 - T HOREFE AP LDHLLDOTH D,
Fo—THERE XU LBRBEOBAEORKFOMK B >VLTH, 202 &L
THERAZFEDHELETIETH 5,



Deteclion of Permeable Fractures in Granitic Reck by Hydrophone VSP

Case Sludy for Granitic Rock., Gifu Prefecture, Japan - € part 1}

ABSTRACT

The melti-offset hydrophone VSP experiment was carricd out at Shomasama
site in order to estimate the capability of this method to detect permiable

fractures.

The 23 tube waves were observed in VSP sections. Tube waves are
generarted at the depths where well Jloggings detect anomalies or hydraulic
testing shows rather high permeability. It is confirmed that tube waves are

generarted from permeable fractures.
The V5P section shows thal some tube waves are generated from relativly

wide zone, and this indicates that the hvdrophone VSP has a potential Lo

esltimate the permeabilily of fracture zones.
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F3—1 NAROTALVSPTHREEZNSF1—TEEAVLCEKEZRICET 2BTO6
year Lithology offset sgurce depth frequency permeability other data
Kitunezaki 1971 — zero — 50m 1KHz — —
Huang fth 1984 igneous/ zero dynamite 1100m  200Hz — TV log, core
metamorphic (150q)
Beydounfit1985 metamorphic — weight drop  150m  150Hz 0.1~0.5d —
Hardin{tt 1987 metamorphic 4 offset dynamite 225m  100Hz 5~70d BHTV, sonic log,
pump test, caliper
AR 1990 welded tuff zero dynamite  660m 200Hz  5md~1.2d BHTV,sonic log
{50~150q) caliper, electric log
Toksdzfth 1992 metamorphic 3 offset dynamite  980m  100Hz 0.1~10d BHTV
— 3 offset dynamite 500m 200Hz 2.0~5.0d BHTV
(200q)
Lifth 1994 granite 5offset weightdrop 260m  100Hz 9~55d BHTV, sonic log
pump test
AR 1995 granite 3 offset electric 110m 400Hz 20~210md BTV, BHTV caliper
detonator hydrofracturing
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