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The Reinforcement Method and Stability Analysis of Cut Slopes
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Summary

The aim of this study was to analyze the slope staf)ility relating to the failure of cut
slopes and the characteristics of stress-strain relations obtained by limit equilibrium
method, finite element method, and stereographic projection method for the reinforced
cut slopes. ‘

The following conclusions were made :

1. To use stereographic projection method led to little possibility to take the toppling
and wedge failure while to use the other methods led to the failure. It was recommended
to reduce the slope inclination from 1:1to 1 : 1.5~1 : 1.8 and adopt coir mesh method
to protect the slope surface.

2. The position with the horizontal displacement after final excavation moved to the
excavation base. The maximum shear strain values concentrated at the excavation base
indicated the possibility to induce the local failure.

3. It was recommended that the slope inclination for blast rock with the slope height
larger than 10m was 1:0.5, 1.1, and 1:1~1: 1.5 for hard rocks, soft and ordinary
rocks, and ripping and soils, respectively.

4. Berm width criteria for blast rock with the slope height larger than 10m were rec-
ommended as follow : 2~3m per 20m slope height for hard rocks, 1~2m per 10m slope

height for soft and ordinary rocks, 1~1.5m per 5m slope height for ripping and soils.
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Table-1. Investigation result of discontinuity

No. Sta. No. Orxe.ntatl?n Persistence Spacing Appertus | Appearance Slope
(Strike/dip)
STA.6+830
1 [-Berm 2 N70W/86NE | 5m 20cm 1-2mm Block N40W/54NE
2 |-Berm 3 N63W/70NE | 5m 10cm 1-2mm Block N30W/50NE
STA.6+840
3 |-Berm 3 N70W/68NE | 6m 30cm 1mm Block N30W/50NE
4 |-Berm 5 — - - Clay filling
STA.6+860
5 {-Berm 2 N60W/76SW | 5m 20cm 1-2mm Block N30W/50NE
STA.6+870
6 |-Berm 4 N20W/76NE | 5m 30cm 3mm Block N30W/50NE
STA.6+880
7 |-Berm 3 NGEW/88NE | 4m 30cm 1-2mm Block N30W/50NE
STA.6+885
8 |-Berm 3 N8E/82SE 4m 20cm 1-2mm Block N30W/45NE
STA.6+905 Fracture
9 |-Berm 1 N4W/75NE |20m 20cm 1mm zone N30W/45NE
STA.6+900
10 |-Berm 3 N54E/52SE | 5m 20cm 1-2mm Block N30W/38NE
11 {-Berm 4 N4W/75NE | 4m 20m 1-2mm Block
STA.6+930
12 |-Berm 2 N6W/78NE 4m 30cm 1-2mm Block N26W/50NE
STA.6+760 Small
13 |-6+780 failure
-Berm 1
EL 204.6m Weatherd clay
o1l " \
e6 DL 20
/ ej0e8:e7 E; e i2 :?.'a‘- ;:il]ure \
= ( el2 [ 5‘:"’(, 01;’.3
= /’ N ‘;" "\') Eruption
\t;‘g ‘Q‘Ef/ water
Berm . RARIO NI N mal 13"+ Small failure
z(l;nzture -\:\::\: .7? e S S fsailur]e Amn%
El 139m 6+940 6+920 6+900 6+880 64860 6+840 6-820 6+800 6+780 6760

Fig. 1. Front view of investigation slope
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Fig. 2. Result of slope stability analysis.
(STA.6+880)

Table-2. Properties of soil and rock tested

Weath Weathered
Properties o lered cathere Soft rock] Remarks
soil rock

Wet unit
density, 7,(t/m%)

Cohesion, ¢(t/m?)|  1.00 250 350
Internal friction

angle, ¢(°)

1.900 2.000 2.100 | Slope=1:1
Height =65m
Residual
31.60 32.30 40.00 | strength
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Fig. 3. Result of sterographic projection
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