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Analytical solution of Coulomb earth pressure on retaining
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Abstract: Based on the static limit equilibrium analyses of sliding soil mass on rupture, the range of variable and the model of
objective function are built to calculate the Coulomb earth pressure of cohesionless soil and cohesive soil by optimization method,
and the genetic evolutionary method is used to carry out an example analytical solution. The results indicate that the genetic algorithm
increases the convergence speed, shortens time and has high calculation precision in the process of calculating Coulomb active earth
pressure on retaining wall. The numerical results of cohesionless soil active earth pressure on retaining wall about 5 groups from
example 1 are very closer to the classical Coulomb solutions; the average error is 1.748 % and the average number of generation is 15.
The numerical results of cohesive soil active earth pressure on retaining wall about 8 groups from example 2 also match well with the
documents’ solutions; the average error is only 0.017 %; and the average number of generation is 17.125. The genetic algorithm is
very suitable for solving optimization problem of geotechnical engineering because of its good adaptability and strong search
performance.
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Fig.1 Retaining wall and cohesionless soil mass
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Fig.4 The vector of force for cohesive soil mass
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R1 FELEIHLEAEH 1
Table 1 Example 1 of coulomb active earth pressure
E./(kKN/m)
s aCy B N o) H/m ¥ (kN/m’) PN GA fit T W%

1 10 30 20 30 4 18 1513 151.333 11 0.022

2 10 15 20 30 4.5 17.5 85.1 85.115 19 0.018

3 10 25 10 30 5 17 132.18 132.102 17 -0.059

4 0 0 20 30 6 18.5 103.0 99.006 18 -3.878

5 10 10 20 30 6 18.5 153.0 145.713 10 -4.763

x2 FELEIHLEANEH 2
Table 2 Example 2 of coulomb active earth pressure
Eo/(KN/m)
s al®) BIC ) SI° ) ¢ /kPa cw/kPa RO GA fit T WE Y%

1 0 0 0 0 0 3922 392.209 9 0.002

2 0 0 0 10 0 273.1 273.076 15 -0.009

3 5 5 5 0 0 433.8 433.828 17 0.006

4 5 5 15 0 0 4143 414.310 18 -0.002

5 5 10 10 10 0 328.4 328.329 15 0.022

6 5 10 10 10 5 310.4 310.367 19 -0.011

7 5 10 10 10 10 293.5 293.267 21 -0.079

8 10 10 15 10 0 368.8 368.816 23 0.004
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