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Synopsis

Observations of groundwater level have been carried out since December 1976 at Osakayama
tunnel in order to investigate relations between groundwater level changes and strain changes and
earthquake occurrence.

Results obtained till now are as follows.

Semidiurnal fluctuations of groundwater level due to earth tide have been observed and from
Fourier analysis amplitude of M; component is about 0.1 cm.

It has been confirmed that annual fluctuations of strain are due to fluctuations of groundwater
level caused by seasonal variations of precipitation.

Coseismic changes of groundwater level related to earthquakes have been recorded but ano-
malous changes of groundwater level obviously related earthquake occurrence are not found.
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Fig.1. Topography near the observation tunnel (upper) and locations of in-
struments in the observation tunnel (lower), WL: Well; E1, E2, E3, E4:
Extensometers; T: Thermometer; B: Barometer.
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Photo. 1. Observation well.
Depth from tunnel floor: 19 m.
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Fig. 2. Examples of records. a: Records under calm condition. b: Record at the time
fall. Arrow indicates changes by earthquake (M=5.0 A=35km).

of rain-



B B - B ERIUBBRESHEBRIRTIC B 5 T RLOEFRERNICOWT

LGREEAHBEEZNE, bREARLEHENDD
GoTWBIKED, TOEN—ETHLRELZLEZLN
(PHHTREDY, PHNLREBARLZLEZDE), akb
DEZEFNDLDRE, ThbLERBARD L VIIEER
RBERLTWBELEZONE, ZROHTKMOEILIZRK
MY L20TREVWIrEEZLND, Fig.6Datbtd
EoOfmBIE1 A7 (MTEAIR) SELHFFLIH
FTAMBEIIZMTL B LI TH B, BRICLAHAZDH
BOBEHTAERTLOTHS 9, 10 em DARA BRI
114100 m/m OBREFEIMEL T b, DL IZHM
PVEEKEISTUE, BT AEOERELIEREDE
ik - CHBATE S,

4.2 OTAELENORRFR

Fig. 7%, f##E5t E1 10 & 2iR8k & TR LERD HIE
L, RE, BHEZ 70y FLADDOTH DD, MHEEL
EMTANMNEIZFEFICLPTVE, ZhEhblRY,
EWIO VT ADEREIZ, BT REOEREICLS
LOTHLEELLND, Fig. 81219804108 1 HA 5
" 19814F 8 A31H F TOMMEET ST DL & # T KM ECH
EEBBELI-ODTH A, TAEOERIIFLT, M
i3t Ey, E2l3#AaZRTA, EL L EERT S5 Es, Es

23
Ci]
01+
hfz
7 |
O
|
008
1‘. 05 day
Fig. 3. Fourier spectra of records of

groundwater level.
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Fig. 4. Idealized models of the observation well.
a: Well ending a finite cavity.
b: Well drilled into a confined aquifer.
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Fig.5. Comparison between groundwater level changes and precipitationa: Accumulated
values of daily precipitation, b: Accumulated values of average rate of daily precipita-
tion.
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Fig. 6. Same as Fig. 5 represented by monthly values.
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Fig.7. Comparison between ground water level changes and strain changes, precipitation,

Precipl,

barometric changes.
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Fig.8. Comparison between groundwater level changes and strain changes observed by each
component extensometer.



26 BURRS S RFZATESR  #315B-1 HE63. 4 (1988)

R CERT,

Fl—HRIC 20m 3% LCHRE LA Es & Eq 3Ry XA TRIET 545, TR EOFFKE,
Fig. 8 124 LN 5 &)1, BTFAMOBICH LTERMSI LT, MUHAOL Y ARVOT AED
BoTWh, SHIEED W) ADBRGLEICER LRI HlE T 2 9% RE L TR, Fig. 913 Fig. 8
L E LR TOMTAREILE E1, E, EsO&RFOEOHBMOVTADENHLROLEHOMEERL
TWwd, ChhkdhdE, HTAMOLR FRIZEDLZVEHOBMENELLTVEI LN DR L, T K
O EREC I EYOE & 1TIFEET 5 HED SERNPMb > TV EHELAFOVTAREMLERT, £2
T, AEDLFIL o T, EFEAMICERETAEGIIERLBLS L) T ELL LY, ERLOGLE,
HERICHE A EE LTAS L, WEKOKERAKESSFHI0cm BNEIHIHLIENLAT,
COVEEELEROT 4L v — 2B o T Lo TELKTHLENTVDLEZOND, JBEIR—HOKIK
X2 oTWh EELLND, Fig. 10 ZEMITEOWE & BT AEEZERM IO 2EDOTHLY,
OB T AERAERICL o TH70 SRAENOEMIL > TEAETRIE, FHEICERT S ERIAMER
FBEELLND, ZOBE, Es i3, Ei, B @EAEZRT. RICPEMEOHBEE L TAHLL, U
FREICEE LTHOTVEDE, R7r—VOREVETEICL 2D THBA, THRIEDEHI O
VIEETEAY, EHOOMEY, EHEEELICERLEY (W15 OfEELD) OB, Es & E DU
ADKESDHELZDOEEELOND, FHHEBIHFET 5720, HKEE Fig. 0D bDLHIZ
oTwhEEZz L ERBICIRERSOELOBECEHATE %,

0 [ 11 |12 ] 2| 3| 4| sl 6 l 7| 8 ‘
l \ l l1981 [
\§$§§§,§++++++$ﬁb§%7&QXVBﬁXfXK+**
2x1077

Fig. 9. Groundwater level changes and time variations of principal strains.
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Fig.10. Upper: Cross sectional views of the observation tunnel and exaggerated drawdown
curve of groundwater level around the tunnel. Lower: Contour lines of groundwater

level around the tunnel.
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