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A Study on Decision of Cut Rock Slope Angle Applied Shear Strength of
Continuum Rock Mass Induced from Hoek-Brown Failure Criterion
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ABSTRACT : There are many cuts or natural rock slopes that remain stable for a long time in the natural environment with steep slopes
(65° to 85°). In terms of design practice, the rock mass consisting of similar rock condition and geological structures is defined as a
good continuum rock slope, and during the process of decision making angle of this rock slope, it will be important to establish the
geotechnical properties estimating method of the continuum rock on the process of stability analysis in the early stages of design and
construction. In this study, the stability analysis of a good continuum rock slope that can be designed as a steep slope proposed a
practical method of estimating the shear strength by induced from the Hoek-Brown failure criterion, and in addition, the design
applicability was evaluated through the stability analysis of steep rock slope. The existing method of estimating the shear strength was
inadequate for practical use in the design, as the equivalent M-C shear strength corresponding to the H-B envelope changes sensitively,
even with small variations in confining stress. To compensate for this problem, it was proposed to estimate equivalent M-C shear strength
by iso-angle division method. To verify the design applicability of the iso-angle division method, the results of the safety factor and
the displacement according to the change in angle of the cut slope constructed at the existing working design site were reviewed. The
safety factor is FS=16~59 on the 1:0.5 slope, FS=12~52 on the 1:0.3 slope, most of which show a 10~12 percent reduction.
Displacement is 0.126 to 0.975 mm on the 1:0.5 slope, 0.152 to 1.158 mm on the 1:0.3 slope, and represents an increase of 10 to
15%. This is a slightly change in normal proportion and is in good condition in terms of stability. In terms practical the working design
, it was confirmed that applying the shear strength estimated by Iso-angle division method derived from the H-B failure criterion as
a universal shear strength for a good continuum rock mass slope was also able to produce stable and economic results. The procedure
for stability analysis using LEM (Limit Equilibrium Analysis Method) and FEM (Finite Element Analysis Method) will also be practical
in the rock slope where is not distributed fault. The study was conducted by selecting the slope of study area as a good rock condition,
establishing a verification for which it can be applied universal to a various rock conditions will be a research subject later on.
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Fig. 1. Typical section of good continuum rock mass slope (a,b,c)
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Table 6. Rock properties of iso—angle division at working design
Class. Y. (KN/m®) Cm (MPa) Om () En (MPa) v
Granite 24 2.5 34 8,000 0.25
Andesite 26 1.6 38 10300 0.22
Gneiss 24 2.5 34 10,400 0.25
Sandstone (massive) 26 5.2 44 20,600 0.22
Interbeded layer 23 2.0 34 6,500 0.26
Table 7. Stability analysis result in 1:0.5 and 1:0.3 cut—slope angle
LEM (Fs) FEM (displacement: mm)
Class.
1: 0.5 1: 0.3 1: 0.5 1: 0.3
Granite 40.12 35.45 0.530 0.582
Andesite 16.26 12.84 0.975 1.158
Gneiss 28.04 24.94 0.342 0.395
Sandstone (massive) 59.88 52.88 0.126 0.152
Interbeded layer 26.04 22.84 0.391 0.465

20 >> A Study on Decision of Cut Rock Slope Angle Applied Shear Strength of Continuum Rock Mass Induced from Hoek-Brown Failure Criterion



@

©)

“)

®)

(6)

gg
&

i

BT FEAEE BB IR Tholo] AR
2 APSHE ke Algeka ofoh B BHAK1:0.3)
QPUAbRL] SPSiAS B3l A Brkstoc
71E AVGERS APPES 2 7439 vl
% H-Buh] E2hilo] 433kt 571 M-CA=HL 1l
oA MBSt E AN ARHOR HE|sL 5
Agsieh. Aoz BHAAL HetdAT H7)
et o] BAHE neksy) 9o SrEIEOR Sk
M-CHERSE Aot Wors AlAlshelet
Sormge] A4 HgAS s 98] 1E A
MA AN 2HE A7) A AL HEK1:0.5(4
A

Yol 1:03(714 eh) o= Wshol nje ok g
W 9] ATE AEslort PSS 105 WguolA
Fs=16~590]11, 1:0.3 H|&Ho|A Fs=12~520]u],
B 10~12%9] 742 Rtk el 1:0.5 vjeHo)A
0.126~0.975mmo] 37, 1:0.3 B]EHoA] 0.152~1.158mm
o, 10~15%2] Z715 Uehdi). ol At Hee]
o] %ﬁ}om, el ~‘1‘°ﬂ 1% o3t AEjoltt.

A fu =
ol v ogfz, & oizie hel 2Ee 4 A

ol A% A
AThAr MRS FEe Aol utEdoR 44
sfe] AT 4=

10.

11.

12.

13.

14.

References

. Barton, N. (1995), The influence of joint properties in modelling

jointed rock masses, Keynote Lecture. In : 8th Cong. ISRM.

. Bieniawski, Z. T. (1993), Classification of rock masses for

engineering: The RMR system and future trends, In Compre-
hensive rock engineering, pp. 553~573.

. Brown, E. T. (1981), Rock characterization, testing and monitoring-

ISRM suggested methods, pp. 171~183.

. Chun, B. S., Lee, J. M., Choi, H. S. and Seo, D. D. (2003),

Numerical study on the stability analysis of rock slope con-
sidering non-linear characteristics of Hoek-Brown failure criterion,
Journal of the Korean geo-environmental society, Vol. 4, Issue.
2, pp. 77-91 (In Korean).

. Hoek, E. and Bray, J. W. (1981), Rock slope engineering, The

institution of mining and metallurgy, London, pp. 83~117.

. Hoek, E. (1994), Strength of rock and rock masses, ISRM news

journal 2(2), pp. 4~16.

. Hoek, E. and Brown, E. T. (1980), Empirical strength criterion

for rock masses, J. Geotech. Eng. Div., pp. 1013~1035.

. Hoek, E., Carranza-Torres C. and Corkum B. (2002), Hoek-Brown

failure criterion-2002 edition, Proc. NARMS-TAC Conference,
pp. 267~273.

. Joh, J. H. (2004), Numerical study on rock slope stability analysis

by non-linear Hoek-Brown failure criterion, Master’s thesis,
Hanyang University (In Korean).

Jung, J. H. (2012), A Study on stability of rock slope by shear
strength, Master’s thesis, Deajeon University (In Korean).
Hoek, E. (2012), Blast Damage Factor D, Technical note for
RocNews, pp. 1~7.

Marinos, V., Marinos, P. and Hoek, E. (2005), The geological
strength index : applications and limitations, Bull. Eng. Geol.
Environ., pp. 55~65.

Palmstrom, A. (2005), Measurements of correlations between
block size and rock quality designation (RQD), Tunnels and
Underground Space Technology, pp. 362~377.

Yang, K. H. (2007), A comparative study on stability analysis of
rock-cut slope using shear strength reduction method, Master’s
thesis, Sungkyunkwan University (In Korean).

Journal of the Korean Geo-Environmental Society \lol, 20, Issue 5, May 2019 21





