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Fig. 1 Process lines of crack opening displacement and other environment related parameters
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Fig. 2 Diagram of wharf structure (unit; cm)
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Tab. 1 Coefficients of statistical model
] 55, EVERF7S a/107* b/107° ¢/1073 d, /107 d, R S
ESMulE -2.45 1.34 1.37 -1.37 0.04 0.92 0. 010
5094
&I -55.4 -1.36 0.92 0.011
ZItklIA -84.3 1.35 -5.98 -0.49 0.01 0.91 0.010
5098
& I -60.9 0.90 0.012
K2 RIMNZRIFREVNEISEH
Tab.2 Parameters of LSSVM model
W5 % 0 R S W5 Y ] R S
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Fig. 3 Change curves of measured and fitted values and components of typical points
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Tab.3 Prediction results of statistical model and LSSVM model
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2016-06-02 0.251 0. 264 0. 265 2016-06-02 0. 330 0. 343 0. 349
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2016-06-16 0. 239 0.258 0.243 2016-06-16 0.320 0. 336 0.275
2016-06-23 0. 170 0.220 0.178 2016-06-23 0.253 0.297 0.268

MAPE 12.9% 5. 64% MAPE 8.41% 6. 68%
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Study of monitoring model of crack opening displacement for high-pile wharf

CHEN Xudong'*?, LI Junjie', HUO Zhongyan®
(1. Zhengzhou University, Zhengzhou 450001, China; 2. State Key Laboratory of Hydrology-Water Resources and
Hydraulic Engineering, Nanjing 210098, China; 3. Zhejiang Ocean University, Zhoushan 316000, China)

Abstract; Safety monitoring is an important measure for the safe operation of water conservancy projects. The
monitoring model plays an important role in monitoring data analysis, and is widely used in the safety monitoring of
reservoirs and dams. However, its relevant theories and studies are rarely applied in port terminals. Since high-pile
wharves are different from reservoirs and dams in working environment and working behavior, it is necessary to
develop a monitoring model for high-pile wharves considering their own working characteristics. In this paper, it is
proposed that principal effect factors of crack opening displacement of high-pile wharves are the temperature
component,, wind component, heap load component and aging effect, according to the change law of dependent and
independent variables. The expressions of these factors are given. On the basis of it, the statistical model and the
least squares support vector machine (LSSVM) model of crack opening displacement are established respectively.
The evaluation method for these models is developed. Models are used in the fitting and prediction of data series of
crack opening displacement of a high-pile wharf. The effectiveness and reasonableness of the models are verified.
The results show that the proposed models with high precision and certain prediction ability can provide scientific

principles for data analysis and safety monitoring of high-pile wharves.

Key words: high-pile wharves; crack opening displacement; statistical model; LSSVM model



