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Rock mass classification and Slope stability using the streonet analysis

technique in Boryung Dam site

Choon Sunwoo, Kong-Chang Han, So-Keul Chung & Hee-Soon Shin

in this slope.

ABSTRACT The stability study on the rock slope where have produced failures in Boryung dam
site was evaluated using the streonet analysis techniques. SMR (Slope Mass Rating) approach
which is suitable for preliminary assessment of slope stability in rock was also carried out for
rating rock mass. The 3-4 major discontinuity sets are distributed and all type of failure (plane,
wedge and toppling failure)are presented in this slope face. The dip of slope must be lowered to
friction angle (26degree), otherwise the possibility of plane and toppling failue will always exist
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Fig. 1. Scope of rock slope and distribution of the
dip direction of discontinuities in Boryung
dam site.

Table 1. The orientation of major discontinuity sets in

overall slope
Dip Dip Number
direction( ) "
Left ST1 347.8 32.5 112
Slope ST2 252.7 73.5 95
(486) ST3 103.2 78.5 69
ST4 202.7 69.8 67
Right ST1 3324 42.0 113
Slope ST2 92.5 88.1 67
(428) ST3 200.1 66.5 60
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Table 2. Dip direction and dip of each slopes

Dip direction(®)  Dip(°)
Left Slope L 22 40
MID 35 40
Right Slope R 15 40

Table 3. The length and spacing of major discon-
tinuity sets in overall slope

Slope Persistence  Spacing
(m) (m)
Left ST1 43.80 0.25
Slope ST2 17.64 0.31
ST3 15.06 0.35
ST4 3248 0.34
Right ST1 25.60 0.20
Slope ST2 56.09 0.22
ST3 15.16 0.21
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Table 4. Tentative description for Slope Mass Rating
(after Romana, 1993)

Class SMR Description Stability Predicted failure

I 81~100 Very good Very None
stable

II 61~80 Good stable  Some blocks

III 41~60 Fair Partially Some joint or
stable many wedges

IV 21-40 Poor Unstable planar or large

wedge
V  0~20 Very poor Very Large planar or
unstable soil-like

Table 5. SMR value for each major discontinuity set
(see Table 1)

Left Slope Right Slope
ST1 ST2 ST3 ST4 ST1 ST2 ST3
SMR 36.7 420 420 420 402 410 410

Bld# AstEzt 311

€A qhute] SMREto.2 ek webd Hgegel =
A Aede] SMRZEE 36.70] Hlch.

Table 62 ST1 5o} g8l dmbESF zk RMR
Zholl wHE ollgt Qb 2441 Vehiich. of7)4 RMR
zhe 272 gl sAqhe] WAHS 0.21MPao]
U alrke 2602 AtERE), delw AR
Holl4s) Wiopzte 22~29°0lgic}. Telx A}
Hl-9) 04]’4L HE Al 4.5GPag 3HikE|o]ZIc). o]ElA)
AR FEL SN 98 72422 ALH.

ol 2AR45) Shit -2 RMR gho] 422 157
oo} ohEolAnt Beddmisel Mol ofgh Aulehit
o) BFEFL 3672 VS Foln Bafolch. 24 Ao
o] Ami e QAL ek et Atol L, Ams) 5t
A Auiskalel 2 wr1ge] He) ogEs, A
Aol A ubel] AH 1719 2] shal o Huiskals)
EEERE

A7) Egoll W otae] HEHQ) 22 AT 7]
Foll ek wre Fe hibERlA WrluA g
oh. ARe) QHEe FA A Aol AT AR

Table 6. Geomechanics classification and properties
of rock mass for slope

RMR. R1 R2 R3 R4 R5
12/15 5.7/15 9/20 8/30 7/15

42, Class No. III, Fair
Rock Density 2,670 Kg/m®
propertlelzs Cohesion 210 KPa
(estimating)
Friction angle 26.0°
(Trunk & Hoenisch, 1989)
In-situ 4.5 GPa
modulus (Serafim & Pereria, 1983)
Adjustment F1 F2 F3 F4
rating for 515 970 50 0
SMR 36.7, Class No. IV, Poor
Stability Unstable
failure Planar or large wedge
Table 7. Indicative patterns for Anchoring Slopes
(after Romana, 1993)
SMR Force Density Shotcrete Concrete
(KN/m?
30-40 50-100 No Ribs/Beams(wall)
100-200 No Ribs/Beams(wall)
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Fig. 2. Analysis of stability for each level in slope by projection method.
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Fig. 3. Analysis of stability of overall slope by pro-
jection method.
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Fig. 4. Planar failure directioned to slope front face
by major fault.
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Fig. 5. Potential wedge failure in each level of slope.
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Fig. 6. Wedge failure occurred in slope face.
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Fig. 7. Analysis of stability with variation of slope angle.
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