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Application of differential evolution to optimize exponential curve
model of ultimate bearing capacity of single pile

XU Xiao-jian, QIAN De-ling, HUANG Xiao-ping
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The expression of exponential curve model which is used to forecast the ultimate bearing capacity of single squeezed
branch pile is a complicate and nonlinear function. The predicted results of traditional optimization methods for the parameter
regression of the exponential curve model are often obtained with a great deviation because of computational complexity and
artificial factors. Therefore, the adaptive accelerating differential evolution (AADE) improved by chaos initialization and
adaptive adjustment of the scale factor and differential evolution strategy generation by generation is proposed, and then it is
used to solve the nonlinear optimization of the model parameters and theoretical ultimate bearing capacity. Fitting calculation
and analysis of measured data which is from the static load tests on squeezed branch piles is displayed. The results show that:
compared with other methods, the AADE fits the measured data better and predicts the single pile ultimate bearing capacity
effectively, and furthermore, it has many good properties such as fast computing speed, high accuracy, easy control variables
setting, high universality, etc.
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Table 1 Differential evolution strategy

T SR 5 St B
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Table 5 Comparison of data fitting among different methods (test
pile *1)

DU fir 4 Q/kN

s/mm SEWl SCiERI8l . GA DE AADE

0.58 1123 616 1059 1180 1195
2.20 1685 1254 1720 1697 1704
4.75 2246 2132 2597 2421 2420
7.31 2808 2878 3309 3050 3043
8.02 3370 3064 3482 3209 3201
8.51 3931 3187 3595 3315 3306
15.43 4493 4569 4788 4539 4527
20.56 5054 5258 5323 5183 5174
23.98 5346 5605 5572 5520 5514
26.33 5553 5803 5707 5717 5713
28.85 5824 5984 5825 5901 5900
31.24 6032 6130 5917 6053 6055
33.91 6240 6269 6000 6200 6205
37.35 6448 6415 6083 6360 6369
40.12 6656 6511 6135 6468 6479
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Table 6 Comparison of data fitting among different methods (test

pile *3)
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0.30 1284 1039 1358 1393 1578
1.55 1872 1388 1711 1730 1820
3.58 2496 1910 2231 2228 2196
8.44 3120 2965 3242 3210 3008
14.13 3744 3915 4103 4063 3822
19.43 4368 4586 4676 4644 4467
23.79 4888 5020 5028 5007 4927
27.40 5200 5314 5256 5246 5266
29.27 5408 5447 5356 5352 5427
31.40 5616 5583 5456 5460 5601
33.60 5824 5710 5548 5558 5769
36.57 6032 5860 5653 5673 5980
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