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It is very important in designing civil engineering structures that the quantification of geological informations
must be carried out in terms of importance. In this study, the geological informations are quantified and evaluated
using analytic hierarchy process (AHP). A professional group was organized with 30 people in the field of civil
engineering, transport, and geology. On the assumption that the civil engineering structure is linear such as high-
way or railroad, a survey of the group in terms of geological and hydro-geological elements has found that the hier-
archy structure is composed of four levels. And fault structure is a primary factor which causes the stability of a
linear civil engineering structure. The importance of geological items are arranged with fault (0.456), foliation/bed-
ding plane(0.165), lineation(0.144), ground water(0.124), and rock type(0.111).
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Table 1. Scale of pairwise comparison.

verbal judgements relative weight

absolute importance

between absolute and very strong
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strong importance
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Table 2. Average random index.

matrix size random index (RI)
1 0.00
2 0.00
3 0.58
4 0.90
5 1.12
6 1.24
7 1.32
8 1.41
9 1.45
10 1.47




504

Table 3. Hierarchy structure of geological informations.
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Ist Level (L1)

2nd Level (L2)

3rd Level (L3)

4th Level (14)

1. Ground water Level

2. Rock Type

natural level high i
low -
seasonal level fluctuations large )
small -
Hufon N massive
plutonic roc foliated
igneous rock
massive

hypabyssal or volcanic rock

stratified, foliated

metamorphic rock

gneiss I & II, quartzite
gneiss [II
schist, phyllite, slate

sedimentary rock

limestone
conglomerate, sandstone

intersection angle <30°

cutoff 30°< angle <60° -
3. Foliation or angle > 60° -
Bedding Plane intersection angle <30°y -
tunnel 30° < angle <60° -
angle > 60° -
intersection angle <30°
cutoff 30° < angle <60°
angle > 60°
intersection angle <30°
large (> 10 m) tunnel 30°< angle <60°
angle > 60°
intersection angle <30°
bridge/banking 30° < angle <60°
angle > 60°
intersection angle <30°
cutoff 30° < angle <60°
angle > 60°
4. Fault
intersection angle <30°
medium (1 - 10 m) tunnel 30° < angle <60°
angle > 60°
intersection angle <30°
bridge/banking 30° < angle <60°
angle > 60°
intersection angle <30°
cutoff’ 30°< angle <60°
angle > 60°
small (<1 m)
intersection angle <30°
tunnel 30° < angle <60°

angle > 60°
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Table 3. Continued.
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Ist Level (L1) 2nd Level (L2)

3rd Level (L3)

4th Level (L4)

intersection angle <30° -

cutoff

30°< angle <60° -
angle > 60° .

5. Lineation tunnel

intersection angle <30° -
30° < angle <60° -
angle > 60° -

bridge/banking

intersection angle < 30° -
300 < angle <60° R
angle > 60° -
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Table 4. Example of pairwise comparison.
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Importance of Factor A Importance of Factor B
Factor A Ab| VS St Wi Eq| |WK St VS Ab] Factor B
918|7|6|5[4|3|2|1|2|3|4|5|617|8]9
Ground water Vv Rock Type
Ground water \% Foliation/Bedding Plane
Ground water vV Fault
Ground water \Y Lineation
Rock Type \% Foliation/Bedding Plane
Rock Type Y Fault
Rock Type vV Lineation
Foliation/Bedding Plane \Y Fault
Foliation/Bedding Plane \% Lineation
Fault \% Lineation

* Ab: absolute, VS: very strong, St: strong, Wk: weak, Eq: equal
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Table 5. Weighting index of geological elements.

A8 - 9% - S - F7Y

1st Level (L1) 2nd Level (L2) 3rd Level (13) 4th Level (L4) Weighting Index
i - 0.
natural level (0.0856) high 0665
1. Ground water Level low - 0.0191
(0.1240) nal lovel large - 0.0293
fluctuations (0.0384) small - 0.0091
lutonic rock massive 0.0018
igneous rock P foliated 0.0043
(0.0230) b oo . massive 0.0051
ypabyssal or volcanic rock o ineq foliated 00118
2 Rock Type . gneiss 1 & II, quartzite - 0.0059
(0.1105) metamorphic rock .
(0.0316) gneiss 11T - 0.0083
schist, phyllite, slate - 0.0175
sedimentary rock limestone - 0.0396
(0.0559) conglomerate, sandstone - 0.0163
toff intersection angle <3(° - 0.0736
o 1130 30°< angle <60° . 0.0254
3. Foliation or ©0.1132) angle > 60° . 00142
Bedding Plane
(0.1650) cunnel intersection angle <30° - 0.0255
0 0
00518) 30°< angle <60 - 0.0146
angle >60° - 0.0117
intersection angle <30° 0.1180
cutoff 30°< angle <60° 0.0415
angle >60° 0.0208
L 10 intersection angle <30° 0.0440
(‘(’)‘%‘;6(3) m) tunnel 30°< angle <60° 0.0193
| angle > 60° 0.0105
intersection angle <30° 0.0232
bridge/banking 30°< angle <60° 0.0117
angle > 60° 0.0073
intersection angle <30° 0.0387
cutoff 30°< angle <60° 0.0150
4. Fault angle > 60° 0.0082
(04564) i 110 intersection angle <30° 0.0151
01050 (1-10m) tunnel 30°< angle <60° 0.0070
) angle > 60° 0.0040
intersection angle <30° 0.0091
bridge/banking 30° < angle <60° 0.0048
angle > 60° 0.0031
intersection angle <30° 0.0184
cutoff 30° < angle <60° 0.0073
small (<1m) angle >60° 0.0039
(0.0551) intersection angle <30° 0.0085
tunnel 30° < angle <60 0.0041
angle >60° 0.0024
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1st Level (L1) 2nd Level (L2) 3rd Level (L3) 4th Level (L4) Weighting Index
intersection angle <30° - 0.0436
cutoff 30°< angle <60° 00189
(0.0759) angle - :
angle > 60° - 0.0134
N intersection angle <30° - 0.0260
5. Lineation tunnel N o
(0.1438) (0.0427) 30° < angle <60 - 0.0099
angle > 60° - 0.0068
X . intersection angle <30° - 0.0126
bridge/banking o o
(0.0252) 30°< angle <60 - 0.0070
angle > 60° - 0.0056
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Table 6. Evaluation of proposed roots in terms of geological views.

Element Line Line A (Cheonan-A-lksan) Line B (Cheonan-B-lksan) Line C (Cheonan-C-Iksan)
Length (km) 98.26 118.44 132.27
Groundwater Level 0.0711 0.0182 0.0184

Rock Type 0.0046 0.0038 0.0056
Foliation/Bedding 0.0053 0.0036 0.0058

Fault 0.0007 0.0002 0.0001
Lineation 0.0012 0.0008 0.0025
Geological Risk Assessment 0.0289 0.0265 0.0325
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