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Combination forecasting of bearing capacity of PHC pipe pile based
on entropy method

LI War-qing, LI Zheng

( School of Economic and Management, Hebei Universiy of Engineering, Hebei Handan 056038, China)
Abstract The combination forecasting model was building to overcome the potential errors generated by
single forecast model on the basis of the grey system GM( 1, N), multiple linear regression and back -
propagation neural network, and the weighting coefficients were determined by the entropy method. The
contrast test was conducted to predict the bearing capacity of PHC pile, and the results show that the meth
od means absolute percentage error (MAPE) of GM (1, N) is 5.4%, the MAPE of multiple linear regres-
sion is 3. 0%, the MAPE of BP neural network method is 2. 8%, and the MAPE of the combined forecast
ing method is 2.3 % . Therefore the combined forecasting has high precision and practicability.
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Tab. 1 The prediction of PHC pile bearing capacity
GM(1,N) BP
1 3 800 3 800. 000 3 909. 805 3 899.922 3 869. 766
2 3 800 3 342.290 3 948.986 3 886. 898 3 725.295
3 3 800 4 645.283 3 879. 194 3 875.012 4 134.425
4 4 009 4 587.073 3877.132 3902.263 4 123.221
5 4 009 4120. 164 3 937.699 3917. 148 3 992. 41
6 4 009 3959.479 3 873.323 3924.705 3 919.124
7 4 001 4 093. 503 3 874.995 3 956. 068 3 974.918
8 4 009 3936. 150 3 860. 591 3 872.395 3 889.792
9 3 800 4 039.071 3 939. 206 3907.462 3 962. 190
10 3 800 3771.919 3 837.566 3 893.255 3 833.939
11 3 800 3 854.797 3 820. 206 3 865.254 3 846. 646
12 4 000 3683.712 4 034.057 4 028. 463 3 914. 861
13 4 000 3919. 398 4 025.362 4 000. 701 3 981.737
14 4 000 4 258. 868 4 048. 954 3 967. 898 4 092.541
15 4 000 3939.961 3999. 629 3978.279 3 972. 603
16 4 000 4 131. 695 4 110.241 4 026. 094 4 089. 602
17 4 000 4 113. 145 4 044.206 4 030. 637 4 062. 824
18 4 000 4 038.522 3 988.597 3954.835 3 994. 188
19 4 000 4 040. 059 4 041.501 3979.724 4 020. 649
20 4 000 3 854. 008 3 955.803 4 011. 407 3 940. 038
21 4 691 3 916. 388 4 721.217 4 693. 981 4 442. 650
22 5 000 6 248. 163 5 936. 635 5013.577 5 736. 633
23 6 170 6 383. 194 6 001. 462 6 284. 280 6 222.579
24 6 300 5 918. 629 5 690. 332 6 120. 748 5 908. 720
25 6 000 5918.701 5 690. 485 6 120.983 5 908. 873
26 4 000 4 060. 391 3 996. 568 3 961. 832 4 066. 493
27 4 000 3 731.884 4 058.271 4 265.376 4 017.231
28 4 064 4 018. 596 4 019. 590 4.096. 148 4 044. 480
29 4 064 3 898.016 4 072.582 4369.201 4 111.911
30 4 052 4 043.989 3 983. 807 3 976.367 4 001.513
MAPH % 5.4 3.0 2.8 2.3
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