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Analysis of Geological Risk and Excavation Index using
GIS Techinque

71%% (Kim, Youn Jong)  4IARdTe

734 (Kim, Won Young) A LA
+¥#(Yy, I Hyon) | HEAY AT £ -
o4} (Lee, Sa Ro) od A W &
71739 (Min, Kyung Duck) _ o A o ¥ @
2}/Abstract

GISE ol &8t AFAYE Yoz dost AATS EHE0) ¥YH 3T A=A
ANEAY. A, B3 AALE)e] Ae)(hazard) TAT 28 (risk) dAAFEA, LA o
W E3% ATRAY 2 oz 2d AL § FYHY ALY B4E0] BIAT
agd) 78 AANARRA2AY AN o} AAFoz HHY A2 Ay g
98 AAFRATE e A APAEES Yo R o 2u GIsE /R4 ARFE
ABES B U4 GIS AERFATE Sl B3 2ATASS A ves Qe
22, 297} AZNA AZHE AQ2E 7|¢ES SN L, AEES 2433 5ol
At & ATE B8t shte) U Aadstd A £4E GISY YF AAFY 7L
ogd 712 BAES AAE FHsE AV} B BE AATEHR oM GISY &
$52 9 Roj. AAY B4 Zue FATIEFAA 190249 AE JlE Rl AT
Qe EAL TN ATH AALH, I HU7R AR A FH do|x BRI
A4 EEFAN AY B4E 4 Y BE WA 3ATAFAM A AYF A2FG
EXNE GIS A&7} Aage) Rt

Two thematic maps on environmental geology were produced in the Cheong-Ju area, with
aids of GIS technique. They are landslide hazards & risk maps and cut-fill maps. The models
of environmental geology map and digital database were established for creation of these maps
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by means of cartographic simulation in GIS. These special maps are very important for understan-
ding the environmental characteristics of the study area, and can be applied in the establishment
of the regional land use planning. For instance, the landslide hazard and risk map can play
very important role in the road design, and cut—fill map in the construction work in the area.
The scoring system for landslide analysm was developed through the evaluation of each environ-

mental geologic factor in relation to the others and reflects the relative imporatance of each
factor. The excavation index(easy, intermediate and difficult) was evaluated through cut—fill analy-
sis, and they can be very useful for assessing the degree of excavation difficulty.
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Table 1. Summary of scoring system for landslide hazord
anakysis '

Factor Rating Weight
Topographic Slope 1-7 b
Topographic Aspect 1-5 2
Lithology 1-4 3
Soil fexdure 1-5 4
Vegetafion 1-5 2
Land Use 1-4 (risk)
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Fig.1 Evaluation of landslide hazord and risk,
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(A) Cut & Fill operation
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TC : Total Cut depth(+)
S : Soil

W.R : VWeathered Rock

TF : Total Fill depth(-)

(B) A Profile of design level

Fig.2 Cut and fill analysis.
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Fig.3 Cut and fil analysis in the whole area.
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Ho] e ¥ 71 AA ] EA o] 745
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Table 3. Cut & Fill analysis in the whole area

(1) Cut & Fill volume(m®), area(m?)

Cut—Vol 7492,164,451
Fill—Vol 3180310M
Balance—Vol 7174133439
Cut—Areg 186,442,097
Fill —Area 33916589
Graded —Areq 220,358,687
Not—Graded 16,365,573
Total—Aren 236,724,261

(2) Cut & Fill depih(m)

CutC+) &
Rocord Area Total area Fil(—)
Depth(m)
1| 236828443 | -235828443
2 11469134 | 11,460,134
3 3418385 3418385 | below -20
4 10625876 | 46805900 | -20 fo O
5 36,180,024
6 31165225 | 63210219 0o 20
7 32,035,994
8 21647828 | 44041685 | 20 fo 40
9 22,393,857
10 18,628,936
1 15850026 | 66892117 | cbowe +40
12 | 32413155 '

(Areq : m?)

Ax Boza) E3d) A9 ARE BF
F 47 EFFo| AL HA FA
A3 AH o] =(Condition of excavation :
ol@F)7t A= 3 AFY EF
(ESE, Zdd ¥5)e A% A89 SPT
(BE8YAY) B8 358N E 72og
EFHAY & AN ESF L FH9E(Resi-
dual soil | 503]/30ecm7tA) & EFAIF oW,
508]/30cm~503] /2cm+ CW(Completely

i ok
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weathered zone), 503 /2cm~ {7t = HW
(Highly weathered zone) 2, L 3l5-& A%
o8 ATEE & GISA2E W AlF =}
29 gojeio] 28 FHEAZTE AH o]
= ALE Yt A4% B8 F4(19934,
EERR) &4 A 4L HEstd A
galgen, olde E48 E Aot
@ AA EF %Y T AE Aol ! Fig
4—(NE ETF 24 25 JYeE R
Alg Aok, AdtHoz e XI(60ML
o]} : AMA)E sl JE A (Fill area
: 5.7km?, depth : 0~20m)°] RE A (Cut
area . 24km) B} 433 F23 ¥ A
A8} 9ith(Table 4). £ 24 dolx 4

Fill amalvsios

1e indu=sirial

a r e a

AL 93 A4 AE Zolx Fig2—BolA ]
WR(F2}) : Weathered Rock)el sig=ch
F8td Zold wE JEF EAo]4(Table
5—1) Fillo] o ARE= gujzt glom(N.
S, A Fa AEFS o 21,270,713m ]t}
T3 714 $AF AE ZolE 10m FEolt}
(Table 5—2, Figd—(B)).

@ AF dolx 449 EE FAAME
FHANN EHE EFF AL tE
#¢o]) = (Condition of excavation)”} - &
2.3m, o] BAe HH drlALe] AHF
9gS gtk £ d7xY 23 AN
Aol X £48 Fad Zol= FAFATHA
o) shikztg RARA GEY). AFH do|

Fig4 Cut and fill analysis in the indusirial area
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Toble 4. Cut & Fill analysis in the industrial area

33,409,083

Cut—Vol

Fill Vol 32,614,848
Balance—Vol 794,234
Cut—Area 2,431,300
Fill—Area 5,748,300
(Graded —Areq 8,179,600
Not—Graded 11,800
Total—Area 8,191,400

(Cut & Fill Volume(m®), Area(m?))

Table 5. Analysis of weathering zone in the industrial orea
- (only cut area)

(1) Cut volume(m?), Area(m?)

Cut-Vol 21,2703
Fill-Viol 79,597,942 NS
Balance-Vol -58,327,229 NS
Cut-Area 1,961,400
Fill-Areq 6,230,000 NS
Graded-Areq 8,191,400
Not-Graded 0
Total-Area 8,191,400

(NS : No Significant)

(2) cut depth(m)

Record Area ()?mwsz m) Remarks

1 8,191,400 -9999

2 6,230,000 0 Fill area

3 1,161,100 10

4 538,800 20

5 19,700 30

6 72800 40

7 5,800 50

8 1,200 60

(Area : m?)

T AAE Eolut 49 gtrength, bulk

density, At vl 5o FLET(Bel,

52

=T,

1987). 28 S AFAAME A ESF
Al §448 3 JIEE MY BEFA(E
1993)¢ 2FF F BT sy
HAFAE 9 1:125(20: 45) 2 Bt B
el A o AL FH &3
Excavation Index(EI) =Soil volumeX1+
Weathered Rock volume X125
A3 o] % A4 (El . Excavation Index) ]
A9 16~1359 EEE RYovi(Table 6),
5L Very easy(0~20), Easy(20~40), Me-
dium(40~80), Difficult(60~80), Very difficult
(80°)’'HE 7T-FHAH(Figh). & WHL
El¢} 159 B4 g +3 a9

mHH

37 o
F4-&

3PS 22Hlon, A $1E(Y

20022 FEHUT B A4 2 42 ES

Table 6. Condition of excavafion in the indusiriol areo

Excovation ‘ Condition of Excavation
Record IndexCEl) Areg (vange of EI)

1 -999 99,300

2 999 1 269,600 Filling areq

3 999 | 5,391,200

4 -9999 |-8,191,400 Total area

5 1625 | 469900 | Ve easy(0—20)

6 2250 307,700
.Easy(20—40)

7 3250 843,400

8 4500 | 438400 !
Medium(40—60)

9 55,00 100,400

10 67.50 91,400 .
Difficuti(60—80)

N 7750 | 100,300

12 90.00 68,700

13 100,00 4,100 )

14 11250 3,800 | Very difficutt(above 80)

15 12250 2,000

16 135,00 1,200

# (Excovation Index==Soil VolumeX 1+

Weathered Rock VolumeX 1.25), (Area : m?)
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