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Analysis of Slope Stability using Cell Unit Evaluation
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When we evaluate slope stability, we regard the slope homogeneous and evaluate slope stability at the most dan-
gerous portion of slope. However, since conditions and properties of rock mass/soil are different from one location
to another within a single slope, slope stability evaluated by current concept can not represent slope correctly. This
also result in over-reinforcement at the portion where reinforcement is not necessary. In order to solve these prob-
lems, we suggest a cell unit evaluation method in which we apply small rectangular cells in a slope and regard each
cell as a single slope. In this method, slopes are classified into soil slope and rock slope depending on materials.
Strength of rock, volumetric joint count, spacing of joints, condition of joints, ground water condition and so on are
examined and SMR and condition index values are calculated. Finally, all data and results are presented as contour
maps. We apply the cell unit evaluation method into 3 cut slopes. SMR values estimated by the new method are
larger than those by current concept at most portions of slope, indicating that the new method suggested by this
research represent slope stability more correctly than methods which were used. This method will prevent over-
reinforcement at the portion of slope where reinforcement is not necessary.
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Fig. 1. Flow chart for cell unit evaluation method.
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Table 1. Items for Investigation of rock and soil cells.
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Constituting materials

Items for investigation

orientation of cell and joint, characteristics of joint, RQD,
strength of rock, groundwater conditions, weathering grade

Rock cells

orientation of cell, Depth of soil, characteristics of soil,
groundwater condition, failure history, vegetation condition

Soil cells

Table 2. parameters and ratings for soil cells.

class
a b c d e
Items
sand Very dense Dense Medium dense Lose Very lose
@ Soil condition clay Very stiff Stiff Medium stiff Soft Very soft
score 8 6 4 2 0
degree <27 27~34 34~40 40~45 45
Angle of sl
@ Angle of slope score 8 6 4 2 0
@ state of slope surface state Good vegetation Medium vegetation Poor Vegetation No Vegetation
P score 4 3 2 0
@ failure history history No history Surface failure Circular failure
score 2 1 0

Condition Index = (D~@) /22
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Table 3. Stability classes of SMR and condition index.

SMR class \'% v I I I
SMR / 100 0-02 02-04 0.4-06 06-0.8 08-1.0
Condition class* E D C B A
Condition index 0-0.25 0.25-045 0.45-0.7 0.7-0.85 0.85-1.0
*Ministry of Land, Transport and Maritime Affairs (2003)
Table 4. Properties of rock mass and joint in slope-1.
Parameter ’ Value Parameter Value
Rock strength (MPa) 37 Roughness Smooth
RQD 73 Filling Soft filling (>5mm)
Spacing (cm) 20 Weathering Highly weathered
i‘z—:i;t:cfm(g)) 13 Groundwater condition Damp
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Fig. 3. Contour maps for slope-1.
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Table 5. Properties of rock mass and joint in slope-2.

Parameter Value Parameter Value
Rock strength (Mpa) 61 Roughness Smooth
RQD 47 Filling None
Spacing (cm) 10 Weathering slightly Weathered
Persistence (m) .
D
Aperture (mm) 5 Groundwater condition Ty
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Table 6. Properties of rock mass and joint in slope-3.
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Parameter Value Parameter Value
Rock strength (Mpa) 60 Roughness Rough
RQD 50 Filling Soft filling (< 5 mm)
Spacing {cm) 20 Weathering Slightly Weathered
Persistence {m) 3.5 R

Groundwater condition Damp
Aperture  (mm) 10
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Table 7. Comparison of SMR classes using conventional method and cell unit evaluation method.

Conventional method

Cell unit evaluation method

site (No. of cells in each SMR class)
(SMR class / value)
I II s v \'
slope-1 v /23 1 7 10 4 3
slope-2 III / 49 1 8 9 1 0
slope-3 I / 42 0 8 13 1 0
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Fig. 6. Contour maps of SMR value and composite stability index. Areas of cross lines are the same SMR classes analyzed

by slope stability of current concept and this research.
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