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Geologic Structure and Rocks as Geotechnical Risk Factors at
Intermediate depth Tunneling in Korea
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Abstract Geotechnical risk factors encountered in intermediate-depth underground tunnel construction are diverse,
and the types and standards of risk factors are different according to the depth and regional geological
characteristics of Korea. In order to understand the effects of geological characteristics and geologic structure on
safety, which show various porous characteristics of urban underground complex ground, the risk factors of
intermediate-depth rock mass in Korea were analyzed based on domestic and foreign cases. As a result of the
study, seven categories affecting the stability of the intermediate-depth tunneling, namely, geologic structure, rock
characteristics, hydrogeology, overburden, high stress, ground characteristics and artificial structures, and about 22
risk factors were derived. We present the risk criteria and interval values for risk evaluation of faults, folds,
dikes, and rocks that have the greatest influence among risk factors. Criteria and interval values for other risk
factors are under study.
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Figure 1. Complex underground of urban area in Korea
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Table 1. Geotechnical categories and risk factors of intermediate—
depth tunneling in Korea (modified by Ihm, 2021)

categories factors frequency | remark
. fault and fract .
geologic autt an f;i;: ure zone 33/ this
tructu 120 tud,
structure dyke study
rock type
uniaxial compression strength .
rock mass ) . 28/ this
.. alternation of limestone
characteristics 120 study
RQD
anisotropy
differential stress
. ) 10/
high stress rock burst, squeezing and 12
swelling
coefficient of permeability
water inrush 18/
hydrogeology |fluctuation of groundwater table
. . . 120
intensity of rain fall
pore water pressure
ground karst and valley terrain 7/
characteristics Earthquake 120
overburden depth of tunr.lel 12/
over—excavation 120
artificial diametc.er of tunnel 19/
tunneling method
structures . . . 120
tunneling orientation
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Table 2. Risk criteria and sections according to the width of
the fault in KGRAUT

fault width(mm) score representative
. rank
(Fw) interval score

Fw (1 81~100 N very good

1<Fw <10 61~80 70 good
10<Fw <50 41 ~60 50 moderate

50<Fw (100 21~40 30 poor
Fw=100 0~20 10 Very poor
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Table 3. Risk criteria and sectlons according to the distance
from the active fault in KGRAUT

distance from active score representative

fault(km) (AFd) interval score il

AFd) 40 81~100 0 very good

8 ¢ AFd<40 61~80 70 good

4 ( AFd<8 41~60 50 moderate

2 ( AFd<4 21~40 30 poor

AFd<?2 0~20 10 very poor
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Table 4. Risk criteria and sections according to the distance
from the fault in KGRAUT

distance from score representative rank
fault (Fd) interval score
Fd) 4D 81~100 N very good
3D (Fd=<4D 61~80 70 good
2D (Fd<3D 41~60 30 moderate
D (Fd<2D 21~40 30 poor
Fd<D 0~20 10 Very poor
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Table 5. Risk criteria and sections according to the intersection
angle between fold axis and the tunnel axis in KGRAUT

mtersection angle
between fold axis score | representative rank
and the tunnel axis(®) interval score
(Xa)
45 ( Xa =90 71~100 & good
20 ( Xa<45 31~70 50 moderate
0=Xa=20 0~30 15 poor
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Table 6. Risk criteria and sections according to the
intersection angle between perpendicular line of the fold axial
plane and the tunnel axis in KGRAUT

mtersection angle
between fold axis and score representative rank
the tunnel axis(°) interval score
(XB)
0=XB=20 71~100 &b good
20 (XB<70 31~70 50 moderate
7<XB=0 0~30 15 poor
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Table 7. Risk criteria and sections according to the fold wave
length and the tunnel diameter in KGRAUT

fold wave length . N
and tunnel diameter | . >CO-C EORESENENNE rank
interval score
W2
D22) M2) D 71~100 5 good
D{(M2<2D ~
DR2<M2 (D 31~70 0 moderate
AM2=D 0~30 15 poor
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Table 8. Risk criteria and sections according to the fold

interlimb angle in KGRAUT
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Table 9. Risk criteria and sections according to the dyke width
and the tunnel diameter in KGRAUT

dyke width(m) and
tunnel diameter
(Dw)

score
interval

representative
score

rank

01>Dw>D 71~100 8 good

0.1=Dw(1 31~70 50 moderate

-

1<Dw<D

0~30 15 poor
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fold interlimb angle(®) score representative rank
(FXiw) interval score

30 FXiw ) 150 71~100 & good

120 ( FXiw=150 B
0<FXiw (70 31~70 50 poor
T0<FXiw=120 0~30 15 very
poor
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Table 10. Risk criteria and sections according to the
intersection angle between perpendicular line of the dyke
boundary and the tunnel axis in KGRAUT

mtersection angle between
perpendicular line of dyke .
boundary and the tunnel | . score | representative rank
axis®) interval score
Xy)
0=Xy (20
T0=Xy<9 71~100 1S'5) good
ggfg%g 31~70 5 moderate
40<Xy<0 0~30 15 poor
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Table 11. Risk criteria and sections according to the rock type
in KGRAUT

score representative
k .
rock type mterval score S
crystalline
1~1
rock(Rery) B1~100 X very good
single rock
1~
except Rery 61~80 70 good
two or more 41~60 50 moderate
types of rock
sedimentary rocks
except conglomerate 21~40 30 poor
and sandstone
unconsolidated rocks,
limestone, dolostone, 0~20 10 Very poor
marl, and porous rocks
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