NHWT BT IC 3 10 B BB O EEEN (FH)

e & FE-mE EH
MR B RE FOR

CONTINUOUS OBSERVATION OF CRUSTAL DEFORMATIONS
IN A FRACTURE ZONE OF ROKKO FAULT SYSTEM
(PRELIMINARY RFPORT)

By Yutaka TANAKA, Moritaka Havasui, Masaaki KATo,
Makoto Korzumi and Kazuo Huzrra

Synopsis

For the purpose of detecting characteristics of fault movements and ground deformations in
and nearby a fracture zone of an active fault, many kind of instruments were arranged system-
atically in tunnels crossed the Ootsuki fault. The main tunnel had been dug for a drainage work at
Tsurukabuto Incline leading into the Rokko tunnel of New-Sanyo Line.

Changes of linear strain are continuously observed in the three azimuths at both sides of the
fault and across it. Further, shearmeters and water-tube tiltmeters will be settled all over the tunnels.
Thus, strain and tilt distributions, and their changes will be made clear in relation to the active fault.
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Fig. 2 Plan of arrangement of instruments in the Rokko observation station.

4. 8 A =

ANERUERS 2 BRI~ HIEOES LI O2EHN 400m §F 4.7m OEBKTIHIT 50m @
KERE TR THEBEAH N A0 Mo Tnd, SHEETIHORBE L koD, Kk LlE
REAEEFOKFEHRESEE I NI, BUARERZO S bOAL, 2B EEIhZIOTHAKOND
250 m QMECHITHBEL, TLRE~NFNRTCHRECAANBLAZ L THBOm BETWS (F15).
TLRMBOFH A LILHEIT, MBOEMEEARSELLES 20m £) 0@ (F25). Zhb
DOHIEIR 1968423, 4 HITHBl S NS L ECHEBAHEO D L ICEAR L L TiiEofiic=ARR
D30 LEEOEM I LEOBANATHI I Nz, ZOTHIZ19694E12A IR, HBRHOREMREIZI70E
3AXRIKET Lo

SHEHEBOGATCHIRESOMBRALS, 25O RLEED . TOMBHEBERKOED
Th 5,

4bi8 34° 447 00.5”” +17, Hii% 135° 147 32.5" +17

¥k 127m, #FE L Y OFEE 108 m
ZORMENTERL—BOREND - 12700, 4% 10 LoBAMSICEEDRL XS, 1971411 1
CHREOHBLENTbN o MBERRTCRAMRIBIAED ), RERRSKE, WEZAhLA TV
B, FOEBLUERODWTARREILRIRIYEN V- 54 F 2R XAAATHELZH W, 201
DEAE BRI L7 (197046 A—1971 47 AN ER L TFHRBRMEERIERTS). H18, 254K
BOBHIEIY 7 )~ FEDTHod, TORBRERLOHBRBATE, I4mBRBTEITHHL
T3,

ALBEMMMTER T THEARRMIEHALLEA N2 ABEIERATH 2 BHBOBEIE . BE
WL —WERRIC Aplite ALY, LENERERFICEH S, LdL, HEBZSIMBOBEMNIH T RO
WA Do TARILDOEITHE Lo KAWIEIINA E-S4°W % d - THEKEZ DS, F0OH
BRA—HEBBINTHBTR 2. Mt2EAREOEES L RNITIEEHR 12 VBT 2.

— 4 —



HH - b - M - R - B SESERRS IS 0 2 HBEBOEREN (FR) 19

o=
w0 __
.
R»o.
oo
0
L
'%‘
Fig. 3 Vertical and horizontal projection of the Tsurukabuto Incline and geological
condition. Numerals indicate P-wave velocities.
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Fig. 4 Distribution of air and water temperatures in the observation tunnel.
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Fig. 5 Upper : precipitation per week and its seasonal change around
the Tsurukabuto Incline.
Lower : annual change of amount of seeping water in

the observation tunnel.
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Fig. 6 Mechanical and geological situation of rocks around the observation tunnel.
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Table 1 Results of seismic prospecting3).

0=25

Ve V. 4 2 P

P 3.3 km/s 1.5 km/s I 0.37 1.60 x10t 0.56 x10!
I R 2.7 1.2 0.38 1.10 0.36
M 3.0 1.4 0.37 1.33 0.46
I R 1.6 0.6 0.42 0.46 0.09
111 3.1 0.7 0.47 2.16 0.12
v 3.1 1.1 0.43 1.80 0.30

P : parallel to the strike of fault
R : rectangular to the strike of fault
M: mean of P and R
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Fig. 7 Characteristics of rocks around the observation tunnel.
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Table 2 Observational instruments.

Extensometer Azimuth Type of Instrument Length Sensitivity
EBNE-10 N45°E Bow-string g = 0.64 x107*/mm
ERNE-11 ” Roller 4 3.1
EBNW-10 N45°W Bow-string 8 0.85
ERNW-11 ” Roller 4 3.6
EBN-20 N Bow-string 12 0.33
ERN-21 ” Roller 4 1.8
ERN-22 ” ” 8 1.1
ERN-31 ” ” 4 3.0
ERN-30 ” ” 8 1.5
ERN-40 ” ” 8 1.5
ERN-41 ” ” 4 3.9
EBNE-20 N45°E Bow-string 8 1.36
ERNE-21 ” Roller 4 3.6
EBNW-20 N45°W Bow-string 8 1.36
ERNW-21 ” Roller 4 3.3
EBN-60 N Bow-string 12 0.49
Tiltmeter Period
TPSE-1 S$45°E Horizontal pendulum 30 sec 0.01 r/mm
TPNE-1 N45°E ” 25 0.02
TPSE-2 S45°E ” 25 0.02
TPNE-2 N45°E ” 20 0.03
TPSE-3 S45°E ” 25 0.02
TPNE-3 N45°E ” 30 0.01

string-type, R {3 Roller-type, P 2 AEREF R R+ NEWS BHEHFAITH 5. HNERIBIBRETHE
(G BBBRRIVERREZDD A ENTRINTLOT, MR 4m BIRFHAESELE VDT T
N3, BEORBOKFER 1 XOMFHIOERLSOBFEST, 0,1, 2LFRL, 1, 2HWTFILIHEAA
TEWT 50 Zoffs, BERH (T), KUES (P) MRAS A& #ICHEH LEE—RONRHY, 21, KIT
BARIEHE, HTFKOBHEY 2 AHFTAEL TN 5. BHEHRO—Hid Photo. 2 & Photo. 3 {TRT o
Photo. 3 iZHRHIE 5@ Roller XopigtoLHETdH 5 (RV, RH ZRRBEBOBE TR T). LB TR
Thha L35I, BREF R %D HEICERN XN 2, Photo. 2 BT 2KOBHFRIEVEELD LEL
2% MBOIR L HAUIH 2B FMO 2 o0MEHOERTH L, T HELETFNE LR WOR,
BHYRET3bP L5, RUBARIEEALHBEOMRAW TRRL L 2L THSH (EBN-20 i3
EREO LT BHETHDZ LITHER).
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Photo. 2 Observed records by tiltmeters (Horizontal pendulum type) and extensometers
(Bow-string type).
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Photo. 3 Observed records by extensometers (Roller type).
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Fig. 8 Secular change of ground strains observed at the north and south sides of the Qotsuki fault.
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Fig. 9 Secular change of ground strains observed in the N-S direction.
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Fig. 10 Secular change of ground tilts observed at the north and south sides of
the Ootsuki fault.
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