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Point Estimate Method

Parameter Random

Joints IDs Mean SD —lo +loc
No. variables

1 Orthogonal cross 88,99 5e4 1.67e4 3.33¢e4 6.67e4
bedding joints

cohesion, ¢ (Pa)

2 Orthogonal cross 88,99 235 0.83 22.67 24.33
bedding joints
friction angle, ¢

(deg)
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&51) 18 Point Estimate Method

Parameter Random
Joints IDs Mean SD —lo +lo
No. variables
3 Major faults 6,8,9,10 17.5 1.83 15.67 19.33
friction angle, ¢
(deg)
4 Potential slip 77 17.5 1.83 15.67 19.33
planes friction
angle, (I) (deg)
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Weighting FS FS FS FS

No.

point Case 1 Case 2 Case 3 Case 4

1 - 1.8 2.7 0.9 0.9
2 ———+4 2.2 2.6 1.0 1.1
3 — 7 e 1.7 o, 0.9 0.9
4 -4 —— 1.8 29 0.9 0.9
5 +——— 1.8 2.9 0.9 0.9
6 ——++ 2.0 2.9 0.9 1.3
7 ++—— 1.8 27 1.0 1.0
8 +——+4 2.2 2.8 0.9 1.3
9 — 44— 1.9 2.9 1.0 1.0
10 —+—— 2.1 2.6 1.0 1.0
11 +—4+— 1.7 2.9 0.9 0.9
12 ++g 5 1.8 2.6 1.0 1.0
13 ++—+ 2.0 2.7 1.0 1.3
14 +—++ 2.1 29 0.9 1.1
15 —+++ 2.1 2.7 1.0 1.5
16 ++++ 22 2.8 1.0 1.5
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Weighting FS FS FS FS
No.
point Case 1 Case 2 Case 3 Case 4
Mean FS 1.95 2.77 0.95 1.10
Variance 0.03333 0.01429 0.00267 0.04533
SD 0.18257 0.11955 0.05164 0.21292
Probability
0% 0% 50% 31%
of Failure
Ccov 0.09363 0.04318 0.05436 0.19356
Cumulative Distribution of FS (Case 1)
Normal distribution
1001 Mean 1.95
StDev 0.1826
L N e
80
z 601
Z
]
2
20 1
0 4
1.|5 1.I6 1.I7 1.|8 1.|9 2.|0 2.|1 2.|2 2.|3 2.I4
Factor of Safety (FS)

317 5.1 AN azaNve9AT FS 910 Point Estimate Method 11n3@ Case 1
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Cumulative Distribution of FS (Case 2)
Normal distribution

100+ Mean 2.77

StDev 0.1196
N 16

80

60

Probability

40-

20 1

T T
2.5 2.6 2.7 2.8 2.9 3.0 3.1
Factor of Safety (FS)

317 5.2 nalanudazauveen FS 910 Point Estimate Method 11038 Case 2

Cumulative Distribution of FS (Case 3)

Normal distribution
i Mean 0.95
e StDev 0.05164
N 16
80
& 60+
= Probability of Failure 50%
- D A
E 40 - 1
I
I
201 !
I
I
0 - I
T T T T = T T
0.80 0.85 0.90 0.95 1.00 1.05 1.10

Factor of Safety (FS)

319 5.3 nsmlanudazauvedn FS 910 Point Estimate Method 11n3di Case 3
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Cumulative Distribution of FS (Case 4)

Normal distribution
i Mean 1.1
100 — StDev 0.2129
N 16
80
& 60+
=
]
£
& 40+
________ robability of Failure 31%
< A
20 1
1
/ !
0- = @@ | |
T T ! T T
0.50 0.75 1.00 1.25 1.50
Factor of Safety (FS)

317 5.4 nlanudazauvedn FS 910 Point Estimate Method 114n3@) Case 4
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5.1.2 Approximate Monte Carlo
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Parameter No. Random variables

1.Potential slip planes Orientation (deg)
Assumed normal distribution
Dip direction (dd), Mean=160.5
Dip direction, SD=26.167
Dip direction, HCV=238.5
Dip direction, LCV=81.5
Dip, Mean=13
Dip, SD=2.5
Dip, HCV=21
Dip, LCV=6

Spacing (m)
Assumed normal distribution
Mean=35
SD=8.33
HCV=60
LCV=10

Fully cut-through length and persistence
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Parameter No.

Random variables

2.0rthogonal cross

bedding joints set 1

Orientation (deg)

Assumed normal distribution, varied in accordance with
Potential slip planes orientation:

Dip direction=(Same as Potential slip planes dd)

Dip=(Potential slip planes dip + 90 deg)
Spacing (m)

Assumed normal distribution

Mean=60

SD=13.33

HCV=100

LCV=20

Fully cut-through length and persistence

3.0rthogonal cross

bedding joints set 2

Orientation (deg)
Assumed normal distribution, varied in accordance with
Potential slip planes orientation:
Dip direction=(Potential slip planes dd — 90 deg)
Dip=(Potential slip planes dip + 90 deg)
Spacing (m)
Assumed normal distribution
Mean=60
SD=13.33
HCV=100
LCV=20

Fully cut-through length and persistence
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FS FS FS FS
Qualtityt
Case 1 Case 2 Case 3 Case 4
Mean FS 2.00 2.71 1.02 1.19
Variance 0.01997 0.01763 0.00610 0.03836
SD 0.14133 0.13280 0.07808 0.19585
Probability of
0% 0% 22% 8%
Failure
COV 0.07084 0.04905 0.07674 0.16458

Cumulative Distribution of FS (Case 1 Approx. Monte Carlo)
Normal distribution
i Mean 2
100 /-"”’ StDev 0.1413
N 40
80 -
& 60+
g
]
£
&~ 40+
20 1
0 - 4
T T T T T T T T T
1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4
Factor of Safety (FS)

319 5.5 nsmlanudazauveea FS 910 Approximate Monte Carlo 11n38i Case 1
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Cumulative Distribution of FS (Case 2 Approx. Monte Carlo)

Normal distribution
_ I Mean 2.71
1L /-’"’ StDev 0.1328
N 40
80 -
& 60+
=
]
£
& 404
20+
O . —'—'—";/

T T
2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1
Factor of Safety (FS)

319 5.6 n91ANVD AL TUVOIA1 FS 910 Approximate Monte Carlo Tun3i Case 2

Cumulative Distribution of FS (Case 3 Approx. Monte Carlo)

Normal distribution
i Mean 1.02
100 StDev 0.07808
N 40
80 -
& 60+
=
=
£ 401 /
_____ Probability of Failure 22%
20 < A y ¢
|
|
0- — I
T T II T T
0.8 0.9 1.0 1.1 1.2
Factor of Safety (FS)

319 5.7 n3lanudazauveIn1 FS 91 Approximate Monte Carlo TUn3i Case 3
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Probability

100+ Mean 1.19

Cumulative Distribution of FS (Case 4 Approx. Monte Carlo)
Normal distribution

| — StDev 0.1959

N 40
80

60 - j—

40
20
€ - — _Zé\l’robability of Failure 8%
0- |
|
T T T T T T
0.6 0.8 1.0 1.2 1.4 1.6

Factor of Safety (FS)

317 5.8 31NV AZANVDIAT FS 91 Approximate Monte Carlo 1Un3@ Case 4
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VYOIFUUAN1DY (Contacts shear strength variation) Glﬁjﬂl”lméﬂﬁllﬂﬂ FS i’)EﬂJ'SZW 114
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FS < 1 Anilu Probability of Failure NWﬂﬁq’mﬁWfﬁJ 0.50 130 50% (Failure 8 models

PINNINUA 16 models)

A1331ATI1ZHA28IMATA Approximate Monte Carlo 132131 Probability of Failure

Hi991na210 Tl ue Ui ANIIN15119@2v095 38 TATaa 219 (Structures

orientation variation) 1% 1A 804 FS 0324319 1.02 — 2.71 Taun 3 Case 3

11299984 Blocks H1adiu UB 1311ar 43 MBCM fiina lauunaanisalfu
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HUUVBIMNENIE AnzIzauusIaugega %A1 FS < 1 Aailu Probability

of Failure 11nAgAMINY 0.22 H3® 22% (Failure 9 models 91NNIHUA 40 models)
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3 17 5.10 Displacement magnitude contour and vector plot

LAAIUUNINARA Northing (y) 900

L .

Max. displacement=0.076 m.

3 10 5.11 Displacement magnitude contour and vector plot @2,000 steps

LAAIUUNINARA Northing (y) 900
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3 10 5.12 Displacement magnitude contour and vector plot @10,000 steps

HAASUUNINAR Northing (y) 900

L.

7] 19 5.13 Displacement magnitude contour and vector plot @20,000 steps

HEAAIUUNINARA Northing (y) 900
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L .

Max. displacement=43.5 m.

3 1N 5.14 Displacement magnitude contour and vector plot @50,000 steps

HAAIUUNINARA Northing (y) 900

3 10 5.15 Displacement magnitude contour and vector plot @100,000 steps

HAAIUUNINARA Northing (y) 900

108



	บทที่ 5
	ผลการศึกษา และการวิเคราะห์ผล

