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The movement of rock cut slopes may result in upheaval of an adjacent road. Because most cut slopes consist of
rock, road upheaval due to the movement of a cut slope is a rare phenomenon in Korea. We found that the move-
ment of rock slopes which are heavily weathered and with strongly developed weak zones is governed by circular failure
of the overall rock formation rather than by failure along discontinuities. The results of a numerical analysis revealed that
the application of a ubiquitous joint model in a continuum analysis is appropriate for anisotropic rocks (e.g., schist)
and for slopes for which the stability is influenced by a particular discontinuity. The results of a field investigation
and numerical analyses suggest that retaining walls and anchors should be used to stabilize rock slopes and that
real-time monitoring equipment should be installed to assess the reinforcing effect of the remedial measures.
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Fig. 1. Location of the study area.
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Fig. 2. Panoramic view of the studied slope.
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Fig. 5. Failure due to tension cracks (20 months after
investigation).

Fig. 6. Observation of tension cracks (July 2007).
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Fig. 8. Upheaval of road adjacent to the slope.
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Fig. 9. Failure zone at 136-148m portion of cut slope.
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Fig. 10. Orientation of the main discontinuity and stability
analysis of sliding failure using a stereographic projection.
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Table 1. Rock Mass Rating values of the slope.

- Classification Status  Value
e e w0
RQD(%) 16.0 3.0
Spacing(m) 0.1 6.4
persistence(m)  20.0 0.3
aperture(mm) 5.0 1.0
Characteristics of roughness rough 5.0
Discontinuities g yaterial — soil 2.0
degree ,Of highly 10
weathering  weathered
Hydraulic Condition wet 7.0
Sum (Poor) 29.8
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Fig. 12. (a) Infinite discontinuity applied in the ubiquitous joint model; (b) difference between the ubiquitous joint model

and the Mohr-Coulomb model.
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Table 2. Material properties of the slope.

Unit Internal Cohesion Elastic
Name  Weight Friction Angle (t/m?) Modulus

(Ym’) @) (Ym?)
Schist 2.0 20 152 313,000

Table 3. Material properties of the discontinuity.

Dip Cohesion Internal Friction Tensile

Name ©) (Vm?) Angle(®)  Strength

Schist 33 0 15 0
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Fig. 13. (a) Displacement vector when applying the
ubiquitous joint model; (b) displacement value.
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