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Abstract: Total station surveying has been done to find out spatially the landslide behavior at the

Nishi-Ikawa landslide area in the Tokushima Prefecture. Firstly, errors which were able to enter

this surveying have been checked and evaluated in order to grasp correctly the landslide behavior

by this surveying method, if human errors could be kept minimum. However, the authors found

that the surveying result involved errors even in the each careful set up of the instrument and

that obtained 3-dimensional coordinates could be not directly utilized to analyze the landslide

behavior. Also, the surveying could be made only in the season from the late autumn to early

spring due to the vegetation obstruction. However, it was clarified that the change of the distance

between the instrument site and each observed point and the change of the distance among the

instrument sites in each surveying could be used to grasp the landslide behavior. From the

analytical consideration of the surveying data, the following things were clearly pointed out:

(1) There was a compressive tendency on the total area of the Nishi-Ikawa landslide slope.

(2) The landslide area consisted of five blocks.

(3) The uppermost block moved downwards onto the lower block, and the three middle blocks
seemed to be pushed to the outer sides.

(4) The road construction with the cutting and filling in 1999 seemed to be not effective to the
recent landslide behavior.

(5) The landslide behavior around the foot part of the lowest slope could not be prevented by the

countermeasure with the existing retaining wall only.
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Fig. 1 Topographical map of the Nishi-lkawa landslide area
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Table 1 Change of the horizontal distance between the Total Station and
every observed point at each instrument site (from Feb. to Dec., 2004)

. . K EAEIEEE (m) 7=
il R o g 2004128 (mm)
15 8 24. 0233 24. 0220 —1
15 11 23. 9869 24. 0211 34
15 12 10. 2343 10. 2391 5
15 13 14. 5234 14. 5222 1
15 16 16. 8489 16. 8519 3
15 140 18. 7024 18. 7343 32
15 160 20. 8336 20. 8501 17
15 K6 36. 7831 36. 8083 25
15 K9 49.6179 49.6106 —7
3.5 2.5 26. 5373 26. 5319 —5
3.5 3 2.9121 2.9121 0
3.5 1 15. 1173 15. 1278 11
3.5 5 21. 9648 21. 9491 ~16
3.5 6 37. 9633 37. 9429 —20
3.5 19 10. 3305 10. 3326 2
3.5 36 17. 0851 17. 0722 ~13
3.5 39 13. 2057 13. 2216 16
KO 0 51. 3807 51. 3800 —1
KO 15 52. 1639 52. 1594 —y
KO 24 37. 3544 37. 3405 —14
KO 2% 6. 9092 6.9076 —9
KO 28 33.7815 33. 7602 —9
KO 29 23. 7308 93. 7109 —20
KO K70 52. 6036 52. 6057 2
KO K80 29. 2641 29. 2673 3
KO KKI1 59. 0022 59. 0045 2
48 42 29. 1228 29. 1403 13
43 13 36. 2302 36. 2137 —16
43 46 16. 8307 16. 8405 10
48 49 11. 4639 11. 4599 4
48 K4 A1. 4821 41. 4999 18
43 K70 42. 9453 42,9221 —923

(a) BBMEA15H S FARUES T TORXMITRIT B AFIEREIC >N T

WAL, 140, K6, 160, 12, 16& ORIIHERIRGE & & LITHOOMEAN S Do H 1T 20044 1 131K
11C34mm, 45140 T32mm, I AK6T25mm, A A 160 T17mm, A A 12T 5mm, A 16T 3 mmff VT W
5, XoT, PELL 140TRE T, HIAL2, 1I6T/IHE TN D Z &2 B aahk S 151 A5 11,
1405 HEEN S X o IcpllE TR Z IC8hnTws LHirEns (M2 —1(a),

(b) 28MiM3. 5/ SAHYES £ TORBICRIT B KRSV T

BA6., 5. 6L ILHFMFE L & L ITHETMEMH D . HFIZ20044E 1T 1L 4 6 T20mm, I 5 T16
mm, HE36 TL3mFEA TWD, EZHIAS9, 4 SIERRE & IO B ERIH V. BRIT20044E 121
HHE39T16mm, HAL 4 TR TWD, L-oT, fIfH 6. 5. 36L& 72> TEMS. 5iciE-3<



70

60

50

40

30

HiE=E (mm)

20

10

-10

30

20

10

fBiEE (mm)

Fig. 2-1

F—=F N AT = a LRI L D TEE R~ OB Rl

-8

—— k14

1
——16 18 —A—140
=©-160 —+—K6 —<K9

12 -@-13

105

/}

//,

=/

i
%

\
Y

—

"

AN

© ¢ ﬂ
994 004 004 014 024 024 034 034 044 044
1A 3R 1A 2R 3A 1A 2R 128 28 12R
(@) F/WR15MS
From the instrument site No. 15
A\K/A——’:y
1 E > v - ___e/‘>
S - \‘
PR —. - e
AN \
%—‘-’\\
—-25 3 A4 -5 \
H-6 =19 36 —A—39 X
L \ \ \
994 004 004F 014F 024 024 034 034 044 044
118 3A 1A 2R 38 118 28 128 2R 12R
(b) F|/WE3. 5,5
From the instrument site No. 3.5
K2—1 BHWAETLEDRFERETTCOKEERERNEL

Change of the horizontal distance between the Total station and every observed point
at each instrument site



106

20

10

HiE=E (mm)

40

30

20

10

fBiEE (mm)

Fig. 2-2

B - SEIE RR(G - HEL T - PR IERE

4‘

\‘______‘\
-

N—

15 24

426 @28

—¥-29 ——100

——-K70 ——K80 —>¢KKI1

K1 A=K7

994F 004
118 3R

004
118

014 024F
2R 3A

024 034 034F 044 044F
118 28 128 28 128

() F|WHWRKOMS
From the instrument site No. KO

e

=

——42 43 —A-46 -@-49
—¥-K4 ——K7 K70
L \ \
994F 004 004 014 024
18 38 118 28 38

at each instrument site

02 034 034 044 044F
1A 28 128 2A 128

(d) F/WmA8H D

From the instrument site No. 48

K2—-2 HBHAZLOBRERETTOKEBEENEL
Change of the horizontal distance between the Total station and every observed point



107

VRl X DRI I~ Y OB ET

T—¥'3

=% 2

e
g

ity

.........._...
)

-
-

1
EFEEER
oy h____
L A
o

I

;
~
-

i _"__.

il

=

| f
.b.m 7
74

|
Al

i

i

________ _.xu

=

o~
1

g

™~
0
R
S
B
#
e

E DR REOBUHEA (200452 A—12A)

Fig. 3 Extension-contraction tendency between the Total Station and every observed point at

X3 /RS

each instrument site (from Feb. to Dec., 2004)



108 #* B - SEIE RR(G - HEL T - PR IERE

X o chlE FraZ IcB N TW5, —F, 28A3. 513539, 4 65 k5126, 5, 36X V&
REFEE LU THE FREICENTWARIEERH S (X2 — 1(b).
(c) 28MEmKOM BARUES £ TORMICIIT B AKFEERIZOWT

A28, 29, 24, 1. 5& IXWERREE & & b ICHETMEM A D D . FFIC20044F 1213 A28 T21mm, 1429
T20mm, JHIA524Cl4mm, AL 5TAmiFA TS, 205 BHEIE28, 29, 24 & o RIEHE A O 2MEL
ZMPELSE OMITORCREAR DD, KL SOABIOER TENTWD Z EBHERI S D, 2Rl
RLSIIREOEASOH LEEFMICH D72, TADBRFTIIRW L EBEZ OGNS, Fiz, HS
KK1& O OBEHEIC DWW T O EEHD R e, SR KOIC kL TRSKKUZF R 728 & 2372 &
Exbhd (K2 —2(c),
(d) 284 m48H B A IRYE S £ TOXMBITIIT B AFEIEREIZ >V T

HIE42, K4, 46 & R & & b I OO/ H V. FFIC20044F 1T 13H1542, K4 D T18
mm, JHJ546 & ORI TI0mmH ST W5, RIEKT70, 43 & 1ZRRERGE & & b ICHETREm A D Y . Fi122004
FITITHAEKT0 & O T23mm, HIH43 & O Tlomnig A TW5D, 2 2 THIAS49 & O REILRERICES)
DBROLNRN T, UN48 L 40— & 72 o THILA42, K4, 460> LBV, 2 ORIHK70IE-S < 1A
X, Lo CRm TaE (BHoFm) KghnTnd tEx5nd, LrbHlEdd: o biron
TWa 7D, JE4SZELLINREBEBEZEL LIV KELHWEZ LXZF0H RS £HE O T
xThorEEZLNSE (M2 —2(d).

ZDMOEREP SFAREE LT TORMITONTH OB 21T 72k, M3 DX HICA~E
DEDDTay ZJITRTDLIENZUTLD EEZBNTE,

4. 3 BWABOMIBEREOELLD, S DR

AR CIEA B35 00 & E R YE SN2 HE £ TO XM DA DI k- T, Hid v ZH)H
INTay 70@hELLTRBITEDLZEEZR L, LML, HiT_VHieR L Co#E2R5IC
I EEREL TORWALSRILOEREO LB O M ETH S, AT XOMTERBLZ h—F L
AT =y a VABIERW T, S OEENES L VBRI A T0nA I s, HERE T
WEUE T ORIBEBED LR ET 235 Z LIt K, TRV iR EEFZIRETE 2 L0 L Ebi
%o FWREOREREZ AV 2RI, BHOmA B2 L 2BESPHB LA L 2BEOEREE 2
RFNER 570, RREICBWTE N 7= XOMEGERI0mINICHRINE > Tnd 7z, XY
7 HERE A OB H S 5 Sos B OB EEEDS 10mmPA_EZEEN L 72356, RAZE Tl < BEE e ) #EH)
LEZBZLITT S,
FTRTOFBAICOWTENETNOHBOREBEZFHR L, RERH Z L 0B b2~z ZF#ic>
WTHEAER 2SO bic e, BICEBOBEE 2 - 7220044F 2 H 3B 12312007 T, EF: el
BEOTFT—FEFALE (£2). ThALOBBED S H 4 D%l i & LIcHERBEO iz DV TiE, L
ToXonERBREDbRE, (M4—1, M4—2)
(a) S8HMEAR3. 5 DALDO LS £ TOXMICRIT B HHEEEHZ DWW T

ZEWUR39. K4, K6 OMITM OO H V. FRIZ20044 1234839 & O T16mm, #t S K4
& ORITL5m, FFEKE6E O T6mHN TS, —J7, #S15, K9, 2.5¢ offidiEteEmrd
V. FFIZ200445 1 XA 15 & O T33mm, FAKI L O T18mm, #R2. 5L O T 7 miFA T
Wo, BUEOZ EDn, AIfiCIRRLIZAT vy 7 EEROBERITEHRKG & s S 150Micdh 5 2 &
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Table 2 Change of the distance among the instrument sites

(from Feb. to Dec., 2004)

. . FHEHE (m) 7=
s AN 20044E 2 A 2004412 H (mm)
3.5 2.5 26. 4441 26. 4373 —7
3.5 15 74. 8552 74. 8221 -33
3.5 39 13.2109 13. 2266 16
3.5 K4 31. 3849 31. 4003 15
3.5 K6 98. 6453 98. 6516 6
3.5 K9 27. 5477 27.5299 —18
K2 2.5 43.1087 43. 1300 21
K2 3.5 45. 0815 45. 1005 19
K2 15 108. 4728 108. 4595 —13
K2 39 38. 3164 38. 3175 1
K2 48 52. 4198 52. 4396 20
K2 K4 27.1485 27.1500 1
K2 K6 138. 4722 138. 4982 26
K2 K9 59. 8780 59. 8690 -9
48 2.5 86. 7442 86. 7728 29
48 3.5 72. 1456 72.1748 29
48 15 95. 8862 95. 8891 3
48 39 59. 0257 59. 0378 12
48 K4 41. 5986 41. 6152 17
48 K6 132.1019 132.1355 34
48 K9 64. 1975 64. 2080 11
KO 2.5 81. 2654 81. 2735 8
KO 3.5 89. 2768 89. 2753 -2
KO 15 150. 1513 150. 1214 —30
KO 39 82. 6362 82. 6165 —20
KO 48 71.1141 71.1142 0
KO K2 44. 6083 44. 5877 —21
KO K4 68. 6221 68. 6031 —19
KO K6 181. 8901 181. 8967 7
KO K9 103. 2298 103. 2014 —28
KO KK1 59. 1079 59.1121 4
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TWNWDHZ &, E6ITHEHAE3.5L2. 5L DI TN OES<FH|ELZL TNDLIERERDLRD

(4—1(a).

(b) S AK2HM S MDA E TOXMICI T 5 RHEEEC OV T
TS KG, 2.5, 48, 3. 5L IFREFIRGA L & IO DOHEPRH V. FFIC2004F 1T IT BB S KE & D
1 C26mm, #A8 2. 58 O T21mm, A48 & DR T20mm, FHMEARS3. 5& O T19mfH TV 5,
12, BE15, KO ORISR0 fEER S TV 5, 81T, 20044 11X 8E15 & O T13mm, #ai
RRKIL DM TIMOHEAPROND, —J, #HAKAR39E O TIEBEELREH PR (¥

4—1(bD),

(c) 2BHMA4A8H Dih D B S £ TORMICIIT 5 AHEEEIC >V T
FEMLSKG, 3.5, 2.5, KAL IIRFfEREIA & & LI OB B S, KI220044E 12 1358 A K6 &
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