The Journal of Engineering Geology, Vol.19, No.3, September, 2009, pp. 401-408

T X9 EHEY TR SHTEEAY
Uss™

77 EA T Ak,

L

HEYZAL

R oFY S Al I

- YBP?

nlsEAol g B2 g

A Case Study on the Field Investigation and Stability Analysis of the
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Old national Road No. 59 that connects Danyang and Gagok has 35 dangerous cut slopes. It is relatively narrow
and has a poor alignment. The torrential rains in 2002 and 2006 has caused numerous slope collapses, landslides
and road settlements in this area. The old road's high risk level lead to the planning and construction of a new
national road. During the construction of the new road in December 2006, the right side of Dugcheon Tunnel
entrance has collapsed and tension cracks were observed on the district road above the tunnel. In order to deter-
mine the cause of failure, intensive field investigation and monitoring cracks were performed together with Lower
Hemisphere Projection Analysis, Limit Equilibrium Analysis and Finite Difference Analysis.
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Fig. 1. Geological map of the study area.

Fig. 2. Collapsed right slope.
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Fig. 3. Rock of collapsed portion.
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Fig. 4. Vertical crack on shotcrete.

Fig. 6. Main collapsed portion.
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Fig. 7. Diagram of collapsed portion.
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Fig. 8. Tension crack on provincial road.
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Fig. 9. Cumulative displacements of tension cracks.
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Table 1. Tunnel section for FLAC analysis.
Name Section Reinforcement Excavation Load allocation
- 1 row steel pipe support
Dugcheon Tunnel STA. 2+640 - Type (section 1) Upper half 40-30-30

(Tunnel portal)

- 3 row steel pipe support

- Type (section 2)

Table 2. Geoparameters for the FLAC analysis at tunnel portal.

Elastic Modulus Poisson

Cohesion Internal Fricton Angle Lateral Pressure

Classification X 10%(1) Unit Weight(t/) Ratio @) (degrees) Coefficient Remarks
Colluvium 3 1.5 035 1 25 1.0
Coal shale 52 23 0.26 2.6 20 1.0
Steel pipe 60 2.0 030 5 20 1.0 1 row
grounting 85 22 025 14 40 1.0 3 rows

Table 3. Results of the FLAC analysis.

Shotcrete Strength (tf/m?)

Classification Type Maximum displacement (mm) - Rockbolt axial strength (tonf)
axial ~moment shear
section 1 2100 71.0 284 15.5 20.0
section 2 58.5 384 5.7 5.7 1.84
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Fig. 11. Tunnel displacement at section 1.

HE5(2002)0] AN 7S AHE-3ITHTable 2).
FLAC ¢34 #1483}, section 194 Bl'E Hgke)
HAFS Hol 2,100 mm7A] 2AsHE RAog &l
For, ¥ section 2904= 58.5 mm= 2 M=o
HhE Zdhe A2 RIS oM, 11 9] £A)s)4 A=
Table 37 ZtHFig 113} Fig 12). 7] Azt wsld
Ejdel] i3t d2 Azt A)r1E(1986)F v1Fe
ASCE(Franklin, 1976) 7152 H|23l51S o, ZFavket
19 2-&A19 HF ke W3t ojghg o) WAslE
Fodd o Y= Aos WA, FAt 39
Ao M ke e 19 HEA Rt okg

SREREESE.
15 R
{irt

Fig. 12. Tunnel displacement at section 2.
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