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Stability Analysis and Support Suggestions of Pile Hole
Based on Mud Pressure Balance Earth Pressure
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Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on the principle of mud pressure balance earth pressure, this paper establishes a
mechanical model for analyzing the stability of pile hole, and analyzes the applicable conditions and
application scopes of the three construction methods, namely, no-support excavation, the hole formation
method by mud retaining wall, and the hole formation method by hard support. It also provides reasonable
determination methods for maximum depth of pore-creating without support, lower limit value of mud
weight of protecting wall, and useful tables. The research results show that the friction angle, the
cohesion, and the mud weight of soil are basic factors for maintaining the stability of the pile hole. When
the depth of pore-forming is less than the maximum depth of pore-creating without support, no-support
excavation can be adopted. Otherwise, hole-forming should be assisted by slurry-support, and mud weight
should not be less than the lower limit value of mud weight for the retaining wall determined by the site
soil. When the friction angle is greater than 25°, mud weight can be arbitrarily selected. When the lower
limit value of mud weight for the retaining wall calculated by look-up table is greater than the maximum

mud weight given by specification, casing or other hard support measures should be adopted.
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Fig. 1 Schematic diagram of lateral pressures before and

after excavation of pile hole
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Tab.1 Values of six fitting parameters

gp/(°) Ly my ny ly my ng

0 0 1 0 0.976 5 0.000 2 0

5 0.1049 0.9307 —0.0004 0.9410 0.0023 —0.0000
10 0.2588 0.8366 —0.0011 0.8996 0.0043 —0.0001
15 0.4425 0.7208 —0.0019 0.8511 0.0060 —0.0001
20 0.6857 0.5499 —0.0029 0.7945 0.0073 —0.0001
25 0.8151 0.4470 —0.0031 0.7290 0.0080 —0.0001
30 0.9475 0.3050 —0.0030 0.6537 0.0079 —0.0001

35 0.9879 0.1761 —0.0024 0.5684 0.0068 —0.0001
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Fig. 2 Fitting effects of quadratic functions on theoretical

calculation results of earth pressure
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negative in the depth range of excavation
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Tab. 2

z. at different friction angles and relative cohesions
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=1 =2 =3 =4 =5 =6 =7 =8 =9 =10 =11 =12 =13 =14 =15
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Tab.3 7., mn at different friction angles and relative cohesions

¥ sw_min

@/ (") ¢/(YRa) ¢/ (yRa) ¢/ (yRa) ¢/ (YRa) ¢/ (yRa) ¢/ (YRa) ¢/ (¥Ra) ¢/ (yRa) ¢/ (YRa) ¢/(yRa) ¢/ (YRa) ¢/(¥Ra) ¢/(yRa) ¢/(YRA) ¢/(¥YRA)

=1 =2 =3 =4 =5 =6 =7 =8 =9 =10 =11 =12 =13 =14 =15
0 o o o o o . o o o o o - o o o
5 0.804 0.826 0.848 0.870 0.892 0.914 0.936 0.958 0.980 1.002 1.024 1. 046 1. 068 1. 091 1.113
10 0.606 0.623 0.641 0.658 0.675 0.692 0.709 0.726 0.744 0.761 0.778 0.795 0.812 0.829  0.847
15 0.438 0.451 0.464 0.477 0.490 0.504 0.517 0.530 0.543 0.556 0.569 0.583 0.596 0. 609 0.622
20 0.279 0.289 0.299 0.309 0.319 0.329 0.338 0.348 0.358 0.368 0.378 0. 388 0.397 0.407 0.417
25 0.188 0.195 0.202 0.209 0.216 0.223 0.230 0.237 0.244 0.251 0.258 0.265 0.272 0.279  0.286
30 0.106 0.111 0.115 0.12 0.124 0.129 0.134 0.138 0.143 0.147 0.152 0.156 0.161 0.166 0.170
35 0.050 0.053 0.056 0.058 0.061 0.064 0.066 0.069 0.071 0.074 0.077 0.079 0.082 0. 085 0. 087
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Tab.4 =z, at different friction angles and relative cohesions
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