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The Construction of the Ground Information Database
and the Application to the Slope Failure Risk Prediction

Yoshito KitazoNo™ ¢ Noriko NAKASONE * *
Tadahiko TErRazONO™ **

Abstract

Ground information databases have been of increasing interest in recent years. Due
to the complexity of these databases, labor saving are of importance in their
preparation. Also, due to the various applications that ground information databases
can be utilized for, data must be easy to manipulate. Furthermore, analytical results
must be easily discernible when they are put in diagram form for display purposes.
Based on these considerations, Visual Basic is selected for developing the system in this
project. The data for a ground information database which appeared to be correlated
with primary causes of slope failures could be made in 50 m mesh unit.
Simultaneously, slope failure histories were analyzed using Quantification Method
Type I and slope failure risk evaluation points for every category were determined.
Slope failure risk prediction for every mesh in the database was then evaluated using
the slope failure risk evaluation point method.
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Table 2 Supposed risk items for slope failure
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Fig. 6 Input picture of altitude and topographical information data

100%

~ 908

& sox W25mfAM
708 O 50mfEk@ ||
60%

5

Q 30%

N 20%

Ao10%

0%

~-10 -10~-7 T~-5 -5~-.2

-2~ -2 2~5 5~17 7~10 10 ~

ABBREGHAE- B2 (m)

Fig.7 Histogram of altitude residuals

DR ERIKEDEE Uiz, AFEOBA, 1
Ay va BOmX50m) ITBVWT, 9HDES
MKE->TVWBDT, Fig.8 DL ST 9 HOES
7 — 5 Ol ERIMEOES 2 Z DA ¥ ¥ a
ofcfkE (heoy) &L, KATRHEN S,

hcnr = hmaxihmin ( 1 )

(3) mAMRyT - ERTT

50m £ v ¥ a DI F RS T — 7 2 S ERA
R Bl - b OFETIE, Fig. 4 1ITRTH
FHEACF HOA4LDEST—5 L 0o
T, ACH, ACF, AFH, CFH® 4 >0 =K Tt»>
K B FHOBFERMENLET 2 2Ltk ->T, &A
R R O REMERARER L TV, T0B
&, Fig.3 D& 91T A v v 2 ORREBHMCMF

Fig.8 Model of lattice point (50 m X 50 m)

BrhoEsgEsncns &, BHShixaE
MARERI B BERICE->TLE Y,
F 7z, bt IO 13 10 m RIRE D 4 415 %



HRKERY: J. JSNDS 20-1 (2001)

81

WT—RO YR & B I AT > TRAE
BAEZEHLTOAY, 50m # v ¥ a OHEH,
Fig. 30k 5 BHILEEEZEZ SN LD T 4IETIEI
X B HEE L W,

Z CTARWATHE, MRS T -5 DAy va
Z (B0mX50m) »»5 (25mX256m) &L T,
Fig.8 & 512 B,D, 0, E, G DEOES &6 L
AOD, AOB, BOC, COE, DOF, FOG, GOH, EOH
D 8 2D =ML T oK AR OMHER A % KT 5
TEIT LT, Ay YaWNICHD &S ZTHAEEA
18- =fAE%EZ, Ko 8 >D=fMIE
IR T 2B LD BRRKDOEDEA v v a
ORZAMRMET 2, EoRBEMAEE>=A
JE LK OSSR D H 10 6 % Jhifn O R 13 & 9
5, TOHEDEE, BB XS sHITE oRbI
SWTh, AR « ERTTEE D - 5 o
BE & SEIHETE 3,

BEMEoERA O AR, £ v v aoh
RELEZDA y Va2l EENIHEOES 2 54, i
%21 Fig.8 TO, G, H tfE5h 2 =MAJE (OGH)
DEHENERATH 5, X, Y HENDHRL (fx,
fy) &, ERAHARMTOL > 2E N5,

_ Ah, _ ho—hg = Ah, _ hy—hg

fe = Az 25 v Ay 25
Ah =141} (2)
2 =tan '(AR)

R, REERAERE S —MEE ST
Al &K & DR DA ATREN S, 3 740,
G, H (Fig.9) ik » TfES N 23 Hi0 A

D 0
0 |.{ D
H, H, K4

8

<

L0,
D 0 =z

0 D y|=0
H, H, z

z y

0(0,D;Ho)
/0%0.D.0)
D -
H(D,0,Hn)
Hb
H'(D,0,0)

G(0,0,0
e
D

Fig.9 Method of azimuth angle of slope

Licih->T —Hx—Hy+Dz=0 (3)
350, G H 250/ EmoAfERIZ

D 0 x
0O LD ]| |y
0 0 z

£0,z=0 (4)
oK (3) , (4) DO TT A AR5L
U, m n) ZKD5

—Hl—Hm+Dn =20

n=0 (5)
P+m’+n’ =0
X,
—H, —H,
= —L— m = —~— n=0
VH,+H, VH,+H,

£-T, ylhEILE Lcdih sKREH A mED 0f
R ORI (0) L9 2L
—H,

cosf =m=—-2—,
VH + H!
~ —H
0=eos (i) ()
h o

(4) HEWIIK
MR E kKD L 51T, Fig.8 D2 v v ath
H(0) DEEET—% (hy) £50mX50mA v ¥ a
DT (A, C, F, H) OESF— 5 0Pl
(have) ED7E S Z3k®, ZTOKE S THMDO AN
ZHET B,



82 JEE « PR - <FE RS T — & N — 2 Ok &R T I O JE

Moo = (Mgt he+hpthy) /4
S =hy—hy, (7

AEFS=22m %™, 2m>S >— 2m &%
M, —2m=S Z&M& L,

(5) KBRS T —%

THFRIHX S 7 — 7 L REHEX S 7 — 5 24
FRLT, TITREBXS T — 5 EFES, REX
BF—=5DANR, FUIAFTRIEEMX
:1,/50,000)7 & ZEHIER (i< :1,750,000)
o FHIFIHIX 4 B & L EHE X 53 0 43 7 FipH
Tt AN - THANCRRL, v R EHHLTA
7143 &ic L, Figl0 iIcEEXSY 7 — 5 AT]
I E R, THIFIAX Sy & REHEX MW
T, ARXIBONBNZEE B E VI KPHET
Fs <, K ANEXS (FICEARNEER)
AR TIIEE L 72 (Table3), Thidigdhd
% &0z, RO FEGERE =Rl 2B, X8
X537 — & DU IC PR RIS 5 Efi— L7 fE
MRS A WA T ENTERVDLTH B,
Licii=> T, RBHWEXSZEVL TS, ol
B OHUE 25 E I & 24598 (i, BIKSE
EABE) ZHWEOTIRE L, WEERLKRR
CGERCE, KILES) 2R Licnie L,
(6) HIEIEH

HAEHIIGHRE 74 72 & LTHD EU TR
WIEOA, TS ROZRPEIRIC A v v a 57—

s [ |

EER (P

s LEREETERRL, HBER LT 0D
WWF—7ELTMABZ EIT LT,

HIAEHR GER, B &, BEEEARD S 7
VYA HT, EGIT -5 AT LFE CIEEOHhT
AXB%EY0BZ 3 ETANTES (Fig.6 ),

34 F—YIDERE

AIEiOA N F— % LHE SN GRET A 7 &
F=513, 7 A NEE—XETH—IZL, LR
FT7F— s OEEHEXS Lic (Table1), 535,
EF7 74V (CFG) 13, ATIF— 5 OHiIXE %
TEEOHEPRIRNARET 27 > A LV TH Y, Gk
E745 47740 (RDT) &1, KT HES
F— s hoRHEN S ERE, BRIZK &EE
R, RAaBER TR E HRIHIX S, REHUEX

Table 3 Classification of land use and subsurface

geology

ITHARARD] REBEX7 |
1. H LR RFEMRE
2. 48 2HBRE=H
3.EGE SHEERDPHHK
AHERKE 4 NMLER
S5.REMM  [5ERER

6. 1 # 6.EKER

1. 5% b

8. AT it

9. ‘E' E:E7k

»

(ERETAR) st

2 Sm Sk fey
" Zes~vy wRler <"

_Mew eous |

Fig. 10 Input picture of land use and subsurface geology data



HRKERY: J. JSNDS 20-1 (2001)

83

BDET — 5 EEF R (80 X60=4800) (=X
LTHILIZ DD TH B, $7c, GRS
D7 74 (RDS) &, EREFFMOFHT— %
ENTFITSA R LT — 9 BL, GIREIES
B & 0 EET & N fERREE R AL R A AT B

4. HBERT —5 X— X ERHI

A 0] O HIARNERR 7 — & N — 2 OEROH S i 1%
eI T d 5, FEATIOHA, 172,600 D
E L HARBAFHR IO TENEF V1,

Fig 'l 3t&FH 75— 4 L0 L ASEHK
CRE I HAERE, it m)ID Tdh 3, Fig.12 13
TAY 7L —alT, GIE@®IHT S L THIE
WESHEX IO SHEMICRAON S, TD LD
ICHIRB A 7 — s ~N—2{Ld B LItk - T,
MBEISHEH O A 2 FR L FEXK O ER PR -
ST, B LU DZERIEE (Fig.12) MRIFEIC S
%o BlZE, bRETRYT &I ICHTEAEOGHRE
SR, A E Al v a2l —va Yy ThE
BTV, 3 v Ea—% <y 7 RIClEHBEICE
HWIB2ETE %,

O“
CSOXSS
%
3

b, F—IN—XFAICLZHEDRERE
P& EEEEA

AN U 7o & 9 W HEIBHD 7 — & ~— 2 {kic k -
THEA BAHEREZ OGN, SEiEZ0 1§
ELT, ERRELEEFEC Ly WilE
BoERE 254 5 2 L Lo,

5.1 #EOEREFEMmIE
Rhin o fERR LR I 1E, A E o [2 bt

ar &M 20 m

Fig. 11 Figure of contour line

x
i

0‘",’?
oS
S

Fig. 12 Three dimensional display using the wire-frame



84 JEE « PR - <FE RS T — & N — 2 Ok &R T I O JE

BERER SR E O EREEHERE | ® 213U
W, WS OO END 5, T IFLEFE
—QHETH Y, FBAREFHIED STV 5,
LA L, BEmRECHEREES I & - TR
52 &5, RlEAEIC 3RS & EE L1213
NRVWEEZONE, 2D EMS, SIFEER
HHNAZRRE Lz A v ¥ = BALORHE O G 5F
HHHEED VR A5 A 7o

et I & 2 RHmATE o FE - R o rh
RoOMFITIE, BREATHEHIC L 20 HLLiTH
Nz9, e, Alolofmo GRS S
BEATEOH FT) —2a7E2KMEIcF BT L
1T Lo Lir L, AlRlOxSHiE I i3k o s -
g A L L 7o 7 — s b o, BERIEN
Tl EICTEE U R S 2 A B L T
TR Lo 57 T — 2 3 7 % S8ML L fas
S AR WS C &It

FELRINETHVL S ORHEFEEG] %
F oA T Rt O fE RS R e B L
T3 1010 2 & ¢34k i B T % 3 e 2
T3 LR, & U< CIEREERIE A L,
HEERNE & JERRERm O 7 — 4 2V THEE/LT
FCTHT 2TV, GRS kD TV» 5,
LanL, o R #HOREICEHT 512
% OREEHEL, SSIREHEORTA 7 4
DFH 4T O BB, FEEICIEMTH 5, T
T, JREIPH O R 0 B IR R LI & 1T S oo
I, HIBEIEER 7 — 4 N— R ELERR L, A v Vol
MOF =5 2MAVCHT 5 2 L EE X I,

AWFFLICB W TIE, Table4 /R4 L5753 4
1 7 D FEREE M SR F W T, R EE G R
FMiDyaIv—va vyETo7,

Type- 1 OfEMRESEIE, ®BEDOKE LR
MRETH 2LT D 3 > ORISR %
SRICZ L TR 12,

OWFFI 67 £ 7 H OREARB NI T4 L o2
hENIC X aRKETT — 7 #1256 (Fi5E
#lh 69,IE R 56)

QEF1 60 £4F 6 ~ 7 H DIEPEM K FE T T —
5 45 D H

@ Pk 2 4FE 7 H Dfgri s O RSN K ETT —

Table 4 Risk evaluation points for slopes

FATL |hFa)— Type=1|Type-2|Type-3
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Table 5 Slope risk criterion

fEBREE | Type-1 | Type-2 | Type-3
X 46-51 44-50 55-61

4o45% | 40-45 | 37-43 | 48-54
& 35-39 | 31-36 | 41-47

P45/ | 20-34 | 24-30 34-40
N 23-28 17-23 27-33
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Fig. 13 Selected Dangerous places in the

northwest Kumamoto City
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Fig. 14 The slope failure risk predicted by Type 1

Fig. 15 The slope failure risk predicted by Type 2
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Fig. 16 The slope failure risk predicted by Type 3
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