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Morgenstern-Price method

1 .1 2 2
LONG Bohan , YONG Rui ,ZHONG Zhen", TAN Shaonan
(1. Ningbo University , Institute of Rock Mechanics , Ningbo 315211, China; 2. School of Civil Engineering , Shaoxing University , Shaoxing 312000, China)

Abstract: The internal rock mass is widely distributed with structural planes,and its shear strength exhibits
nonlinear characteristics under different normal stresses,influenced by joint roughness coefficient (JRC),rock
strength (JCS), and residual friction angle (@, ). Based on the Mohr-Coulomb criterion, the traditional Morgenstern-
Price method calculates normal stresses but fails to fully consider the variability of shear strength parameters of rock
mass. This study introduces the Barton-Bandiscriterion into the Morgenstern-Price method , proposing an improved
Morgenstern-Price method (referred to as MP-BB method hereafter ). The MP-BB method is then used to analyze the
slope stability and calculate the failure probability of the slope in conjunction with the improved Rosenblueth method.
The research shows that the MP-BB method takes into account of the variability of shear strength parameters of rock

mass (JRC,JCS, ¢, ) associated with structural planes, fully reflecting the true statistical distribution characteristics
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of these parameters. The stability coefficient calculated based on the MP-BB method is more accurate than that of the

M-C criterion. The correciness of the failure probability calculation results using the MP-BB method is verified using

the Monte Carlo method. Therefore,the MP-BB method can be considered an effective slope stability analysis

method.

Key words : Morgenstern-Price method ; open-pit mining; stability evaluation; reliability analysis
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Table 2 Calculation parameters of each block of landslide

ZHe KBENAN O WRHIMA/C) W IAN  WEREE AN ZEMREEIIAN  AIRERDIAN  ZEWETUIIIAN  AETYI /AN

1 217.17 57.39 186.29 111.80 0 6.21 0 -0.001 1
2 488.69 57.39 404.88 273.96 6.21 -6.40 -0.001 1 0.002 3
3 482.30 57.39 399.82 270.03 -6.40 -18.43 0.002 3 0.009 9
4 471.23 57.39 391.04 263.22 -18.43 -29.44 0.009 9 0.0207
5 460.17 57.39 382.25 256.42 -29.44 -39.47 0.0207 0.0339
6 449.10 57.39 373.45 249.64 -39.47 -48.53 0.0339 0.048 6
7 437.90 57.39 364.54 242.79 -48.53 -56.62 0.0486 0.064 0
8 383.81 57.39 321.33 209.95 -56.62 -60.33 0.064 0 0.0749
9 295.61 57.39 250.27 157.34 -60.33 -58.01 0.0749 0.0775
10 247.43 57.39 211.07 129.20 -58.01 -53.11 0.0775 0.074 8
11 228.09 57.39 195.24 118.05 -53.11 -47.35 0.074 8 0.069 2
12 208.74 57.39 179.35 106.98 -47.35 -40.83 0.069 2 0.0610
13 189.40 57.39 163.40 96.02 -40.83 -33.66 0.0610 0.050 6
14 170.05 57.39 147.38 85.16 -33.66 -25.99 0.050 6 0.0387
15 150.71 57.39 131.28 74.44 -25.99 -17.95 0.0387 0.026 1
16 141.05 52.89 123.48 70.52 -17.95 0.31 0.026 1 -0.000 4
17 138.83 52.89 121.63 69.29 0.31 18.43 -0.000 4 -0.0243
18 136.61 52.89 119.78 68.07 18.43 36.41 -0.024 3 -0.044 5
19 134.40 52.89 117.93 66.85 36.41 54.26 -0.044 5 -0.060 0
20 137.93 52.89 120.89 68.80 54.26 72.33 -0.060 0 -0.070 4
21 188.48 52.89 162.78 97.22 72.33 93.00 -0.0704 -0.0769
22 282.60 61.72 243.22 144.44 93.00 81.02 -0.076 9 -0.0511
23 31531 61.72 270.27 163.22 81.02 65.29 -0.0511 -0.0275
24 279.59 71.02 247.61 139.77 65.29 13.68 -0.027 5 -0.0029
25 113.52 71.02 102.90 49.86 13.68 0 -0.0029 0

Kl 7  SLIDE #R{F 5 Fris
Fig. 7 Model calculated by SLIDE software
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