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Hasamoro, Tomomasa, Sarro, Eiji, Isovama, K6 and Kmvo, Yoshito (1981) Surface move-
ments of the slope of limestone cut wall and its surrounding, in the area of Shimo-
nita-cho, Gumma Prefecture. Bull. Geol. Surv. Japan, vol. 32(9), p. 503-518.

Abstract: A slope failure occured at a part of the remainder slope of the open cut for limestone
mining in the area, under the heavy rainfall with a typhoon, 1974. After that, cracks and
collapses of small scale have been appeared on the slope. The measurement on the slope surface
using the electro-optical distance measuring instrument CUBITAPE DM-60 was carried out
twice in October 1978 and December 1979, and the geologic survey was done in February 1980,
to clear the amounts of the movements and those geologic background, and to prepare the
basic data for the prevention of disasters on the slope failure.

As the result, it was cleared that the amounts of the surface movements for about one
year were varied with observation points and the variation corresponds with types of underlying
rocks. The amounts of lateral movements were slight on the clayslate, considerable on the
limestone and remarkable on the debris deposit. Calculated values of the amounts were as
follows: within 20 mm on the clayslate at lower parts of the slope, 83—114 mam on the cut wall
of limestone and 369-1,583 mm on the debris deposit.

The amounts of vertical movements were also large on the debris deposit and the
maximum value was —693 mm. The general direction of the surface movements tended to SW
which is conformable to the declivity of the slope.
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(6) 251.073  226.597| 251.066| 226.579] —0.007] —0.018 0.020 249°
(7) 255.388  259.135 255.346| 258.769] —0.042] —O0.366 0. 369 264°
(8) 272.290f 280.780| 272.289 280.785 —0.001] +0.005 0. 005 97°
(9) 276.911)  299.500[ 276.914] 299.496/ +0.003] —0.004 0. 005 312°
(10) 323.547| 288.060, 322.826] 287.445 —0.721] —0.615 0.948 220°
(11) 328.758  260.094) 327.716] 259.279] —1.042] —0.815 1. 323 218°
(12) 308.4320 242.390| 307.196] 241.294| —1.236| —0.996 1. 587 219°
(13) 297.221 215.471) 297.146/ 215.3100 —0.075 —0.161 0.178 245°
(14) 290.925 192.313] 290.870 192.189] —0.055 —0.124 0.136 246°
(15) 291.230, 147.318)  291.226| 147.299] —0.004 —0.019 0.020 259°
(16) 347.648 161.352) 347.618) 161.244| —0.030] —0.108 0.112 254°
17) 367.141) 177.159] 367.114] 177.065 —0.027] —0.094 0.098 254°
(18) 371.962] 203.248) 371.918 203.177] —0.044] —0.071 0. 083 238°
(19) 344.135 223.165 344.072) 223.070) —0.063 —0.095 0.114 236°
(20) 389.177] 218.336] 389.126] 218.308f —0.051 —0.028 0. 059 209°
21 390.894) 249.743] 390.817) 249.719) —0.077] —0.024 0.081 197°
(22) 433.380| 247.215 433.370[ 247.218f —0.010[ +0.003 0.010 163°
(23) 407.432| 274.383] 407.431| 274.383% —0.001] 4+ 0 0.001 196°
(24) 311.123) 262.381) 309.928  261.504] —1.195 —0.877 1.483 216°
(25) 412.141] 205.991] 412.138 206.000] —0.003  40.009 0.010 107°

FEAEfE %R No. 3 Z{HFEUR (X, Y& $300.000m) & L CE

B MBEEHOWA No. I7IE0 T Aickn 5% 1k &
T EBROEDE - ERAREBEIE B Lo gommiy brovy Mo X VERER -

TREE EDATE I T E B TR~ 7e X D iT, ARE - felzs, B0 1 7 AT AEL00mm FEET

HHCE - HENEER OB BERMER AL TRY, —700 mm, 2 7% B RCT/KIFEL 700 mm, FEE —1,400mm
ZEBOHBATCOLHEAOEGERCEHFMIIUT  bORERELPHES e, PR v FERICE S
DX D EBHERD 5. BHIER R ENZ bbb ->T, MBIIHERE L L
1.1 AKRESHHE SOWEFS2EIE £ Tl AL T 2,530 mm, |E T
1.1.1  ZREER —2,420 mm OF{LERL, LMEHETI04EI2A £ TRE

BEBRSIOBRGEEIC I, BRSI4E6 258 bRV LEESHTWS,
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WEREFTARERE F9 5

gl EEQKOEFRUCEBEL{LE

Al R I I nm—1 1
() () (@)
(1) 402. 236 402.236 + 0
(2) 427.616 427.616 + 0
(3) 440.902 440.902 + 0
(4) 373.000 373. 000 + 0 ®E® X
(5) 389. 098 389. 098 + 0
42K FHEAOBERROCEEENLR
BWoOR I i Im-—1 1%
(m) (m) (m)
(6) 396. 654 396. 652 —0.002
(7) 412.983 412.749 —0.234
(8) 426. 436 496. 433 —0.003
(9) 435,137 435.139 +0.002
(10) 441. 452 440. 994 —0.458
(1) 436.237 435. 544 —0.693
12) 425.773 425.374 —0.399
(13) 411. 598 411. 551 —0.047
(14) 393. 831 393. 781 —0.050
(15) 369. 137 369. 131 —0.006
(16) 389. 527 389. 500 —0.027
(17) 399. 529 399. 514 —0.015
(18) 426.092 426. 054 —0.038
(19) 424. 416 424.368 —0.048
(20) 435. 047 434.991 —0.056
@1) 446. 766 446. 663 —0.103
(22) 462.623 462.628 +0.005
(23) 458.687 458. 687 + 0
(24) 433.075 432.536 —0.539
(25) 442.013 449, 007 —0.006

R ERE A No. ¢ R{REEH H=373.000m : L CEHE

T OREEETE, B RPEROERIC 3 A (No. 17, 18,
19) b, BEETOSVFERBI 1A (No. 16) DFF
$EEFRELCERLER, MERR»EEROA
Fi3/kF©83-114 mm, FH T—15~ —48 mmOIEE
B dote. T, THNOHRROKEEFFFIL, 236-
254° CIRIEM U AR TH 5.

1.1.2 2 e 7B

AR BALIICiE T= v T L] LHEh 3 /NS
RARBOZAAR DY, ZOEERL ORE No. 22 iz
B BEMEEE, AF10 mm, F|EE— 5mm TR
HTHRN,

1.1.3 FEARKEHER

AHUIR O T BB L URNSSAmT B R
[RESFIRICIE, E¥ER L L7z No. 3migdic No. 8,
OD2WENRDH Y, ZD 2WEOBMEEEATFSNT
nd Smm, |EIX—3mm, +2mmThY, EELH
ZBBITERY.

1.2 ¥RESTE

1.2.1 b

Sl OFETDEIC T, WEROERESARBRORR
No. 25 No. 20 DWEIZ b &b L—HETH oD DR
WEFnS0410 8 ic aZik £ U, HIA No. 200HI453E T L
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HERTCHENCRY 3 FICARERIOREES (4 - FHE - Bl - K¥9)

LU, BRSHEI2EE COLE2HH O iz 4,760
mm OEEFAET, DBIEIETEEIELCHECH LA
STWELDTHD.

= Oz, No. 20,201,250 3 K& %RE L CHNE
177, No. 20, 21132459 mm, 81 mmoD K
il —56 mm, —103 mm OBEE(LETRL, KPE
BEmIX209°, 197° rE—®L Cw5. L L, No.
25137k EZ IE 10 mmTCEEZLL S — 6 mm L HRD TH
QAR

1.2.2 IR
RO S B BT I < A B R
FilRic iy, E¥EE No. 40iEhic 3HA (No. 6,14,15)
ZERE L. No. 612499 A 1 BieflmApiE & &
ZLEFOBE RIS Y, AREEMIT20 mm, TEEL
E—2mm Tho7e, PEPTETHCD Y BEICEDS
eV No. 151, AKFZE(H320 mm, TEE/LIE— 6 mm
Tholel, BREEYMSARET O No. 14T, K
73136 mm, TEIF—50mm THY, 3HEOHT—EK
EWEY DB, KFEEEH M 246-259° T, 3 Fdkic
EERCHATHS.

1.3 EREMEESTE

AHIROIE O 2 v I LEBEL X O ICHHmT 5
BRITHL, JE No. 23%E L CHIE R AT o o hd, KL
b5 Il mm, |EEMIZL0THY, BB 2>
TeZ L ERLTNS,

1.4 EB#EBRDITE

AR O P DIHE I ST T B AR HEREY LR
B L7 6 BA (No. 7,10,11,12,13,24) 1%, 7KFEZE(LA
No. 12 1,587 mm #Ewm &L, No. 11, 242 ¢ iT
1,000 mm %Kiz, No. 104,948 mm T -7z,
b 4 BEOKEEEFHMIE216-2200TH Y —E LT
W5. Ff, FE4REOEEELIZ —693~ —399mm T
HY, KEEL, BEELE SCHEIUNTEROLNT
H5.

No. 7, 13 AP’ F 21369 mm, 178 mm,
EEbE—2%4 mm, —47 mm T, WFEhb 2 OHEO
PTRARCA, MHIRIC D LR EWELERLT
w3,

8. ¥ & &

BEEBEILICRSN T, BRERVZOELORBEES)
DEEEIEL, ffETohboRBLEEICET5HE
BARORESL & 135D, FREEHREO TR EIE U i BE
B iRt 5 20, RMKic—Es8120-130m0%E F O
REERRMEE 24 (65) &, EERERIIRDOFH25R

EREL, WROS3EI0H L FESMEI2H KT ZhIEER
¥if4% CUBITAPE DM-60% Fil\\ T EREEIIE & 17V, AR
X HMBRHE BR1ITHD1) #EELE. Big,
IBFN554E 2 B ic AR OB SFLEEH L 2T 57
DOWBTRELIT o7, BWRIZLTOEY TH 5.

(1) BEEOIEHICEEERT 2RIKES, FKBOA
RESFBRROCERNGEOFRIREE TS CRE Lk
WA No. 2,5,3,8,9,1) LitoEEM AR A
B ER OO REBE Shefls (No. 23, 4) &
DOKRFEIZ0-8mm Th 3B b OEEITNE B 7
BEAE DM-60 DEEEEAS + (5 mm+JEHE/105) CH 5 D &,
FEEEN+ 2 ~—3mm T, WFhLEEGRENTH
BB EFHLEPot LELTIVWEEZ BN,

v T IRARKE EOHEIE No. 22 LAbEkkE SR
B2 HEO LICRE LS Noo 251F, AFR v F
N 510 mm, FEET+ 5mm, — 6 mm OEEE & &
T2, AEBWThTh il RSO ER e BT
DHT, DB LT 220,

(i) ZEERHR & UCiE, RO Ry bR ST
T3 EBHEM AR B (KFE948-1, 587 mm, FEE
—399~—693 mm) TH Y, Hricfls No. 10,11,12,24
PESTHAIRBEIRHZHO L LTSBOEBCEE T
RETHAHH.

T IRATREERF O LM DR R SRS B HERR Y
SABIE & TRV, 0 LEROPIESLIAET
81-114 mm, TETIE—15~—103mm THBZ Lh b
BB oTcbfBEN, SHRLLBEBPLETHAH.

FEFR494FE 9 B e Bl B & 12 U 7e SR IU B IR D AR 4
A ORPA No. 6, 151k, Zh2h20 mm OKFE % b
Y, —2mm, —6mm OEEEILERL TS, 0D
B b Z o LERICR W THBE R BEER
HolD TRV hELLNS.

@) PLEO X AR EIIRE T, Zo—
ERICERBEY S LR RIBITIE & A EBERIRB LS
BhokZ EBRALPITR -7, BELSLEKAS
ik L AR RS, RECRHEEWCEDbh T3
HANEL, RUFERTOHELRLELH-T, HA
TR L8 - A FOoRE (1.2m) DIz W T
i3, TERENETICESPIIETERY. BEHO
KREP o ICBEBHEBYSMB /2 L, SEEY Lo bR
HBAAERAEZER L 2ELRITO 2 Y LTEEE
EEMLLERDLA D,
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