5310 553 W KBS OK TR Vol. 31 No.3
20204 6 4 Journal of Water Resources & Water Engineering Jun. ,2020

DOI:10. 11705/j. issn. 1672 — 643X. 2020. 03. 34

it WOA - BB RMRBEER TN PN A

EAE%E, £ Y’
(1. T T KRR IR S AR AT, =8 IGE 6770005 2. = A K OKERRIGE DR, =/ IR 677000)
B E. AREEYUEE TG, 3 R TR R s BT (LX) ok g figd 40 Ak 35 (LXWOA) fE AR 17 48 %1
TP FL(EPP) Febp 28 HE UM AR 5 e B 4 A v 328 o BN LXWOA #4705 BL 56 IE , I 5 3 A i 8 00 1 30 vk

(WOA) JRARMEAL (GWO) B3k (IE5Z A& 52515 (SCA) b FREUL AL (PSO) Bk (W1 B 45 R A7 b . A LXWOA
X EPP MR FE 5 S BT 4k, #E LXWOA — EPP AR JE Wil gAY, 549 8 WOA - EPP.GWO - EPP SCA - EPP,
PSO - EPP %71 5 LXWOA - SVM . LXWOA - BP FEEIEXT HE , LASCEREE T W I 3k 0 il 47 SE 450 9, 43 50 R FH
AH G bR B R 1 e I8 0T A o 447 A0 3 ) AT A 208 0, A A R A o S e i, R PSS T 15 BITANS 3
W ECH R A R E T 2R AT . 25 SR . LXWOA & fig J1 i F WOA GWO SCA F1 PSO 5k, HAG BT
TSR RAE T . LXWOA — EPP A5 X S 451 T9000 £ ST 45 AF 0 152 25 246 X6 T #8940 %R 22 Y 5 i iR 2247
515 0. 18% .0.008 mm.0.009 mm,¥{ T WOA — EPP 4 6 FhE 75 A1 SC ik Hi A% i , %0 LXWOA g4 %% 14k EPP
RIS H0, LXWOA — EPP AR T AR F 0 & vl 47 F0A R (04, A0 K 5 15 vl b HoAth AR S& T A o8 42 4L 5 2%
KR SLHUSIE I ; SRR PR RS U FR AR IR BELAY ; AU

thE 4> %2 . TU7S3 SCHRARIRAS: A T EHS . 1672- 643X(2020)03-0233- 07

Application of improved WOA - exponential power product model in
foundation pit deformation prediction
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Abstract: In order to improve the prediction accuracy of foundation pit deformation, an improved expo-
nential power product ( EPP) foundation pit deformation prediction model was proposed based on the im-
proved whale optimization algorithm with Laplace crossover operator (LXWOA). First, the simulation re-
sults of the LXWOA were verified by four standard test functions, and compared with those of basic whale
optimization algorithm ( WOA) , gray wolf optimization (GWO) algorithm, sine cosine algorithm ( SCA)
and particle swarm optimization ( PSO) algorithm. Then LXWOA was used to optimize the exponential
parameters of the EPP model, by which the LXWOA — EPP deformation prediction model was construc-
ted. Meanwhile, the WOA — EPP, GWO - EPP, SCA - EPP, PSO — EPP models were constructed to
compare with the LXWOA — SVM and LXWOA - BP models. The case study data of a foundation pit
mentioned in a paper was used in the models for verification purposes. The delay time and the embedding
dimension of the models were determined by auto-correlation function method and false nearest neighbor
method respectively to construct the input and output vectors, and then the first 15 and last three sets of
the pit monitoring data were used to train the models for better prediction outcomes. The results show that
the search ability of LXWOA is better than that of WOA, GWO, SCA and PSO algorithms, and it has
better optimization precision and global search ability. The absolute relative error, mean absolute error
and root mean square error of the foundation pit predicted by LXWOA — EPP model are 0. 18% , 0. 008
mm, and 0.009 mm, respectively, which are better than the six models of WOA — EPP and literature re-
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cords. This indicates that the parameters of EPP models can be effectively optimized by LXWOA | and the

LXWOA - EPP model is applicable and effective for deformation predictions. This model and method can

provide some reference for other related prediction studies.

Key words: deformation prediction of foundation pit; whale optimization algorithm ( WOA ) ; Laplace

crossover operator (LX) ;exponential power product ( EPP) model ; parameter optimization
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