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Computer program title: "BFTOP"
Coded by: MEHDI AMINI
Purpose: Analysis of rock slopes against block-flexure toppling failure

S S E T
Input section

Project name:TYPICAL EXAMPLE Date: Analyzed by:

Geometrical and geomechanical parameters of the slope and the rock mass

Inclination of the face slope: 80.00 Degree
Inclination of the Tayers: 53.00 Degree
Inclination of the total failure plane: 45.00 Degree
Inclination of the slope top surface: 5.50 Degree
Heigth of the slope: 167.00 m
Average thickness of the layers: 12.00 m
Friction angle at the column-column contacts: 32.00 Degree
Friction angle at the base-column contacts: 38.00 Degree
Cohesive strength of the base-column contacts: 0.00 MPa
Friction angle at the intact rock column: 45.00 Degree
Cohesive strength of the intact rock column: 1.11 MPa
unit weigth of the rock columns: 27.00 KN/mA3
Tensile strength of the rock columns: 5.00 MPa
L T e I 2 o B B L L
Computation section
+++++++ R R

N h(m) h/t Pbt(MN) Ps(MN)  PFt(MN) Psh(MN) FAILURE MODES
21 2.31 0.19 -1.327 -0.056 STABLE
20 9.15 0.76 -9.037 -30.033 STABLE
19 18.19 1.52 0.221 -0.278 STABLE
18 27.23 2.27 -1.892 -37.730 STABLE
17 36.27 3.02 1.984 -0.532 PURE BLOCK TOPPLING
16 45.31 3.78 2.471 -43.886 B
15 54.35 4.53  5.105 1.685 L
14 63.39 5.28 7.406 -48.683 0
13 72.43 6.04 10.090 6.367 cC F
12 81.47 6.79 13.822 -51.616 K L
11 90.51 7.54 16.391 12.530 E
10 90.28 7.52 21.802 -49.173 X
9 80.77 6.73 24.402 20.646 u T
8 71.27 5.94 29.563 -32.837 R O
7 61.77 5.15 29.021 28.673 E P
6 52.26 4.36 32.192 -19.892 3
5 42.76 3.56 29.430 31.569 L
4 33.26 2.77 14.246 -9.023 I
3 23.75 1.98 12.724 13.889 N
2 14.25 1.19 0.294 -18.377 G
1 4.75 0.40 -0.826 0.204 PURE SLIDING

N=column number, h:heigth of rock column, Pb:inter-culomn force due to block
toppling, Ps:inter-culomn force due to sliding, Pf:inter-culomn force due to
flexural toppling, Psh:inter-culomn force due to shearing

T o L T B s
output section
s o T

. _$O= 203.6KN, hence the slope is UNSTABLE against block-flexure toppling
ailure
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Computer program title: "BFTOP"
. Coded by: MEHDI AMINI . .
Purpose: analysis of rock slopes against block-flexure toppling failure

B R L R e P e R e
Input section
e

Project name:CHALOOS Date:12/6/2010 Analyzed by:M. Amini

Geometrical and geomechanical parameters of the slope and the rock mass

Inclination of the face slope: B5.30 Degree
Inclination of the layers: 47.00 Degree
Inclination of the total failure plane: 53.00 Degree
Inclination of the slope top surface: 29.00 Degree
Heigth of the s1a?e: 20.45 m
Thickness of the layers: 2.31 m
Friction angle at the column-column contacts: 30.00 Degree
Friction angle at the base-column contacts: 35.00 Degree
Cohesive strength of the base-column contacts: 0.10 MPa
Friction angle at the intact rock column: 45.00 Degree
cohesive strength of the intact rock column: 1.11 MPa
Unit weigth of the rock columns: 26.50 KN/mA3
Tensile strength of the rock columns: 5.50 MPa

T
Computation section
R o o

spesifications of rock columns

N hi{m) h/t Pbt(MN) Ps(MN]  PTt(MN) Psh(MN) FAILURE MCDES
16 0.82 0.35 =-0.035 =0.373

15 1.80 0.78 -1.968 -4.397

14 2.79 1.21 0.007 -0.339 g
13 3.77 1.63 -1.047 -4.492

12 4.75 2.06 0.047 -0.305 T
11 5.74 2.48 -0.641 -4.553

10 6.72 2.91 0.089 -0.270 A
9 7.70 3.33 -0.388 -4.613 B
58 8.69 3.76 0.130 -0.236

7 9.67 4.19 -0.200 -4.674 L
6 9.31 4.03 0.143 -0.225%

§ 7.62 3.30 -0.311 -4.55% E
4 5.92 2.5 0.072 -0.284

3 4,23 1.83 -0.860 -4.451

2 2.53 1.10 0.001 -0.344

1 0.84 0.36 -3.245 -4.346

N=column number, h:heigth of rock column, Pb:inter-culomn force due to block
t-::pp"l'ing+ Psiinter-culomn force due to sliding, Pf:inter-culomn force due to
flexural toppling, Psh:inter-culomn force due to shearing

B
output section
e R Rt

Stability assessment of the rock slope

PO= -3244.6 KN, hence the slope is STABLE against block-flexure toppling
failure.
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Computer program title: "BFTOP"
_ Coded by: MEHDI AMINI _ _
Purpose: Analysis of rock slopes against block-flexure toppling failure

B i o B R nana  a a ianatab b bbb sl b b s
Input section
s  E E  E t aaaan s S L TE SRS TR

Project name:TYPICAL EXAMPLE Date: Analyzed by:

Geometrical and geomechanical parameters of the sTlope and the rock mas

Inclination of the face slope: 81.00 Degree
Inclination of the Tayers: 39.00 Degree
Inclination of the total failure plane: 58.00 Degree
Inclination of the slope top surface: 32.00 Degree
Heigth of the slope: 16.50 m
Average thickness of the Tlayers: 0.30 m
Friction angle at the column=column contacts: 26.00 Degree
Friction angle at the base-column contacts: 26.00 Degree
Cohesive strength of the base-column contacts: 0.01 MPa
Friction angle at the intact rock column: 45.00 Degree
Cohesive strength of the intact rock column: 1.11 MPa
Uunit weigth of the rock columns: 27.00 KN/mA3
Tensile strength of the rock columns: 5.00 MPa

e s e s L e St o B o T s
Computation section
o e e e e e e e e e e e e e e e e e e e e e e e e s e e e e e e e e e e e ]

spesifications of rock columns

N h(Cm) h/t Pbt(MN) Ps(MN) PFt(MN) Psh(MN) FAILURE MODES
25 0.04 0.13 -0.001 -0.004 S

294 0.16 0.53 =-0.321 =0.437

93 0.30 1.00 0.000 -0.002 T

22 0.44 1.47 -0.145 -0.438 A

21 0.59 1.9% 0.001 -0.001

90 0.73 2.43 -0.091 -0.438 B

89 0.87 2.90 0.002 0.000

&8 1.01 3.37 -0.063 -0.438 L

87 1.15 3.83 0.003 0.002 s

86 1.29 4.30 -0.049 -0.437 E

&5 1.43 4.77 0.004 0.003 T

84 1.57 5.23 -0.038 -0.437

g3 1.71 5.70 0.005 0.005 A

82 1.85 6.17 -0.030 -0.437 B

8l 1.99 6.63 0.005 0.006

&80 2.13 7.10 -0.025 -0.436 L

79 2.27 7.57 0.006 0.007

78 2.41 8.03 -0.020 -0.436 E S
77 2.55 8.50 0.007 0.009

76 2.69 8.97 -0.015 -0.435 T
75 2.83 9.43 0.008 0.010

74 2.97 9.90 -0.011 -0.434 A
73 3.11 10.37 0.009 0.012

72 3.25 10.83 -0.008 -0.434 B
71 3.39 11.30 0.010 0.013 1,
70 3.53 11.77 =0.004 -0.433

69 3.67 12.23 0.011 0.014 E
68 3.81 12.70 -0.001 -0.432

67 3.95 13.17 0.012 0.016 B F T
66 4.09 13.63 0.002 -0.432

65 4.23 14.10 0.014 0.019 L L O
64 4.37 14.57 0.005 -0.429

63 4.51 15.03 0.017 0.024 0 E P
62 4.65 15.50 0.009 -0.425 c X =)
6l 4.79 15.97 0.021 0.029

60 4.93 16.43 0.014 -0.420 K U L
59 5.07 16.90 0.026 0.035

58 5.21 17.37 0.018 -0.415 R I
57 5.35 17.83 0.030 0.041

56 5.49 18.30 0.022 -0.410 E N
55 5.63 18.77 0.034 0.047 a
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54 5.77 19.23 0.027 -0.405
53 5.91 19.70 0.039 0.052
52 6.05 20.17 0.031 -0.400 L
51 6.19 20.63 0.043 0.058
50 6.33 21.10 0.035 -0.395 O
49 6.47 21.57 0.047 0.063 . F
48 6.47 21.57 0.039 -0.390
47 6.33 21.10 0.051 0.067 K L
46 6.20 20.67 0.040 -0.386
45 6.06 20.20 0.051 0.066 E
44 5,93 19.77 0.038 -0.386 %
43 5.79 19.30 0.049 0.063
42 5.65 18.83 0.035 -0.388 U
41 5.52 18.40 0.046 0.059 T
40 5.38 17.93 0.032 -0.392 R
39 5.24 17.47 0.042 0.054 O
38 5.11 17.03 0.028 -0.396 E
37 4.97 16.57 0.038 0.049 P
36 4.83 16.10 0.023 -0.401 p
35 4.70 15.67 0.033 0.043
34 4.56 15.20 0.019 -0.406 L
33 4.43 14.77 0.028 0.037
32 4.29 14.30 0.014 -0.411 I
31 4.15 13.83 0.024 0.031
30 4.02 13.40 0.009 -0.417 N
29 3.88 12.93 0.019 0.024
28 3.74 12.47 0.004 -0.422 G
27 3.61 12.03 0.013 0.018
26 3.47 11.57 -0.002 -0.428 S
25 3.33 11.10 0.010 0.013
24 3.20 10.67 -0.007 -0.432 T
23 3.06 10.20 0.009 0.011 A
22 2.93 9.77 -0.011 -0.433
21 2.79 9.30 0.008 0.010 B
20 2.65 §8.83 -0.015 -0.434
19 2.52 8.40 0.007 0.009 L g
183 2.38 7.93 -0.019 -0.434
17 2.24 7.47 0.006 0.007 E T
16 2.11 7.03 -0.025 -0.435
15 1.97 6.57 0.005 0.006 A
14 1.83 6.10 -0.031 -0.436
13 1.70 5.67 0.005 0.005 B
12 1.56 5.20 -0.037 -0.436
11 1.43 4.77 0.004 0.003 L
10 1.29 4.30 -0.048 -0.437 B S
9 1.15 3.83 0.003 0.002 T
8 1.02 3.40 -0.063 -0.437
7 0.88 2.93 0.002 0.000 A
6 0.74 2.47 -0.088 -0.437
5 0.61 2.03 0.001 -0.001 B
4 0.47 1.57 -0.136 -0.437
3 0.33 1.10 0.000 -0.002 L
2 0.20 0.67 -0.274 -0.437
1 0.06 0.20 -0.001 -0.004 E
N=column number, h:heigth of rock column, Pb:inter-culomn force due to block
toppling, Ps:inter-culomn force due to sliding, Pf:inter-culomn force due to
flexural toppling, Psh:inter-culomn force due to shearing
2 T
Qutput section
o 2 e
Stability assessment of the rock slope
PO= -0.123 KN, hence the sTope is STABLE against block-flexure toppling failure.
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