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Tab.1 Results of in-site testing
Tl Shearing resistant strength parameters Recommend value
itle
C/MPa o/’ C/MPa o/°
N1060-Underpart mica quartz schist 0.1217 41.05 0.093 1 33.40
E1080-Upper part mica quartz schist 0.064 4 25.75
N1100-Underpart mica quartz schist 0.1310 58.49
W1020-2 Crushing mica quartz schist 0.049 2 32. 87
Soilaggregate ,Regolish 0.007 8 33.02 0.007 8 33.02
Superficial part quartz mica schist 0.097 7 35.51 0.097 7 35.51
Crush belt 0.028 0 43.04 0.028 0 43.04
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Tab. 2 Test results of sample about deformation modulus M and elasticity modulus E

Slope Position No. Jy Tot.al Elasj[ic Deformation Elasticity
deformation/cm  deformation/cm modulus/MPa modulus/MPa
1 0.22 0. 068 0.023 68.55 202. 66
N1060 2 0.22 0.054 0.033 147.74 241.76
3 0.22 0. 158 0.084 24. 89 140. 86
4 0.22 0. 090 0. 045 159. 36 318.72
1 0.18 0. 159 0. 100 44,43 70. 64
N1070 2 0.18 0.377 0.213 11.48 20. 33
3 0.18 1. 008 0.378 11. 26 30.02
1 0.22 0.126 0.039 37.35 120. 67
2 0.22 0. 255 0.115 31.99 70.93
N1100 3 0.22 0.098 0.025 123. 48 484. 06
4 0.22 0.176 0.129 86. 33 117.78
B) 0.22 0. 280 0.123 49. 14 111. 87
1 0. 20 0.097 0.035 52.67 145. 98
W1020-1 2 0. 20 0.022 0.016 417. 22 573. 68
3 0. 20 0. 064 0.036 207.71 369. 26
4 0. 20 0. 444 0.273 37.68 61.51
1 0. 26 0. 149 0.028 33. 60 178. 80
W1020-2 2 0. 26 0. 369 0.036 23.17 237. 46
3 0. 26 0.671 0.396 16. 82 28.50
1 0.22 0.253 0.093 15.77 42.90
W1020-3 2 0.22 0.276 0.078 24.98 88. 38
3 0.22 0. 395 0. 107 25.76 95.09
1 0. 26 0.161 0.035 25.10 115. 44
F1080 2 0. 26 0.311 0.121 25.28 64.97
3 0. 26 0.502 0. 104 27.82 134. 28
4 0. 26 0. 466 0. 286 20.92 34.09
2
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Tab. 3 Evaluation results of rock mass value

Rock Classify parameter point-value After amend
names Compressive strength RQD  Cleavage spacing Cleavage state Groundwater RMR
Marble 7 13 10 25 7 57
Scarn 7 12 10 25 7 56
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Tab.5 Some kind of emiridal method determining rock mass shearing strength mechanics parameter outcome
Hoek-Brown Method Primary 'St.ress range linear Given ShEE.lI‘ Stre§s .and normal

Items fitting farad stress linear fitting farad

C/MPa @/’ C/MPa @/’ C/MPa @/’
Marble 0.065 8 25.25 0.247 3 22.00 0.278 9 15.99
Scarn 0.1850 38.52 0.274 6 31.92 0.298 0 32.02

6

Tab. 6 Emiridal method parameter deterministic value

Strength of rock mass parameter

Rock mass single Rock mass single Deformation i R
Ttems X - value typical value
compressive strength/MPa tension strength/MPa modulus/GPa
C/MPa @/
Marble 1.669 8 0.027 7 5.65 0.197 21.08
Scarn 1.878 2 0.044 4 5.91 0. 253 34.15
(3 C.o
( 2.3, RMR
Il .C 200~300 kPa, ¢ 25°~35°
b 9
(4 C.o
b b b
( 2.3),
RMR I} ,C 200~300 kPa, ¢ 25°~35°
[11]
= 8 Hoek-Brown method . O Hoek-Brown method
X B Primary stress range linear fitting farad ~ B Primary stress range linear fitting farad
E O Given shear stress and normal stress = O Given shear stress and normal stress
=) linear fitting farad 8 linear fitting farad
= 04f s 40
=03} 2 30+
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Fig. 2 Comparison of three methods drawing Fig. 3 Comparison of three methods drawing

cohesive strength internal friction angle

FLAC Fast Langrangian Analysis of Continua, .1986 Ttasca
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Tab.7 Analog computation result mes e
B00E-05
Position of  Ultimate Slope Total height of  Safety s i
Slope profile Angle/° steps/m Factor 2.250
5#-E profile 40 162 1.17 1.750
5 # -W profile 46 125 1. 19 1.250
27 # -W profile 45 190 1. 26 o
37 #-E profile 44 208 1. 10 s
374 -W profile 41 188 1.14 Hil
47 £ -E profile 39 285 1.03 T
47 % -W profile 46 200 1.05 0250 1250 2250 3250
10 27F-W N N
FLAC P
Fig. 10 The general plan of 277 -W safety factor, shearing
(L 8, strain, velocity vector,elastoplasticity region
b
’ ° ’ : FS>
1 05 s ,Fs 1~1.05 s ,Fs<{1.0
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Tab. 8 Rock mass mechanics parameter ultimately determined by analog computation
Bedrock stvl Density Poi G Deformation Internal friction Cohesive
cdrock style /(KN + m ?) otsson ratio modulus/Pa angle/® strength/MPa
Quartz schist 27.9 0.22 1.92e6 37.07 0.089 2
Mica schist 26.0 0. 26 0. 9e6 33.40 0.093 1
Scarn 28.9 0. 20 1. 93e6 34.15 0.200 0
Marble 28.6 0.18 2.89¢6 21.08 0.197 0
Crush belt 25.5 0. 30 0. 75€6 43.04 0.028 0
Dislocation 18.5 0. 35 / 21. 80 0.010 0
Soil layer 15.8 0. 35 / 5.90 0.041 0
4
(D )
b
(2) \
(3) b Y b
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Research on methods to determine mechanical parameters and
stability of rock mass from high rock slope

YANG Fan',HOU Ke-peng® , XIE Yong-li'

(1. School of Highway,Chang’an University, Xi'an 710064 , Shaanxi, China;
2. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract; With an open pit mining of the Yunnan high rock slope engineering field as a research object, the paper described
the mechanical parameters of rock slope stability and the study of importance of the in situ test for hard rock or soft rock
does not apply nature of hard rock. Laboratory experiments with the mechanical parameters of rock and rock mass quality
rating is based on RMR. Considering the fractured rock mass, rock mass structure, the impact of groundwater, the use of
Hawk-Brown (Hoek-Brown) rock strength criterion parameters will be amended and converted into a reduced rock mass
parameters are derived. In situ testing and on— site mechanical parameters of soft rock from the combination of the final
results of rock mechanics parameters. In the survey, based on research using the finite difference method (FLAC numeri-
cal analysis software) on the status of static slope stability analysis, a reasonable final slope angle and the total step height
is obtained to ensure normal production and economic benefits of mining to improve.

Key words: slope;rock mass; mechanical parameters ; FLAC; Hoek-Brown criterion
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