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Maximum self supporting depth of pile hole considering the
effect of circular arch

Huang Bojie , Cao Yonghong, Hua Jianming, Kang Ming
(School of Civil Engineering, Chongqing University, Chongqging 400045, P. R. China)

Abstract; Most of the analysis and calculation of soil stability is based on the formula from the two-
dimensional theory, in order to solve the problem that it cannot take into account the effect of the pile hole
circular arch in the space project Based on B. T. theory and the principle of retaining wall, considering the
soil arch effect on the stability of the hole wall, a calculation model for calculating the maximum hole depth
of self-supporting hole wall was put forward. According to different formula solutions and the MATLAB
numerical analysis software, the correlation coefficient in the model was adjusted several times. Finally a
simplified calculation formula was proposed, the calculation formula and B. T. formula solution were
contrasted and analyzed. The result shows that this formula can calculate B. T. theoretical solution for
better approximation, which is more concise than the B. T. formula, beneficial to the popularization and
application, and more convenient for application in practical engineering.
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Table 1 Comparison of the theoretical value of the theory of

retaining wall and B. T.

o v/ c/ o/ Ry/ Hg/ Hp/ Hpg
(kN +m %) kPa (%) m m m Hp

1 18 10 8 0.6 3.563 1.278 2.788

2 18 10 8 1 2.732 1.278 2.137

3 18 10 8 1.5 2.250 1.278 1.760

4 18 10 8 100 1.291 1.278 1.010

5 18.5 10 15 0.6 3.845 1.409 2.729

6 18.5 10 15 1 2.865 1.409 2.034

7 18.5 10 15 1.5 2.356  1.409 1.672

8 18.5 10 15 100 1.421  1.409 1.009

9 19 10 18 0.6 3.882  1.449 2.679
10 19 10 18 1 2.867 1.449 1.979
11 19 10 18 1.5 2.361 1.449 1.630
12 19 10 18 100 1.460 1.449 1.008
13 18.5 20 15 0.6  12.074 2.818 4.285
14 18.5 20 15 1 8.622 2.818 3.060
15 18.5 20 15 1.5 6.726 2.818 2.387
16 18.5 20 15 100 2.866 2.818 1.017
17 19 20 18 0.6  12.666 2.898 4.371
18 19 20 18 1 8.765 2.898 3.025
19 19 20 18 1.5 6.752 2.898 2.330
20 19 20 18 100 2.944 2.898 1.016
21 19.5 20 20 0.6  12.873 2.930 4.394
22 19.5 20 20 1 8.735 2.930 2.982
23 19.5 20 20 1.5 6.683 2.930 2.281
24 19.5 20 20 100 2.974  2.930 1.015
25 19.5 50 18 0.6  62.802 7.058 8.898
26 19.5 50 18 1 41.414 7.058 5.867
27 19.5 50 18 1.5 30.255 7.058 4.286
28 19.5 50 18 100 7.339 7.058 1.040
29 20 50 20 0.6  68.091 7.141 9.536
30 20 50 20 1 43.112  7.141 6.037
31 20 50 20 1.5 30.745 7.141 4.306
32 20 50 20 100 7.411 7.141 1.038
33 20.5 50 23 0.6  78.982 7.370 10.717
34 20.5 50 23 1 46.862 7.370 6.359
35 20.5 50 23 1.5 32,193 7.370 4.368
36 20.5 50 23 100 7.632  7.370 1.036
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Table 2 The calculated values of clayey soil

B R 1 A L W+
75

DN B y ¢ ¢ y ¢ ¢ y ¢ ¢
1 [ 75 <0 21. 50 22 100 21. 60 25 60 20. 50 28 20
2 EEES 0~0.25 21. 00 20 60 21. 00 23 40 20. 00 26 15
3 IR AP 0.25~0.50  20.50 18 40 20. 00 21 25 19. 50 24 10
4 Rk 0.50~0.75 19. 50 14 20 19. 00 17 15 19. 00 20 5
5 it 9B 0.75~1.00 19. 00 8 10 18. 50 13 10 18.50 18 2
6 ks >1.00 18. 00 6 5 18. 00 10 5 18. 00 14 0
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