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Fig. 1 Structural drawing of cylindrical weir-gate
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Tab.1 Variation range of each parameter
EEE 7D SSFN: He/ME -1 {E
Fr 0.402 0.123 0.262
H,/D 1. 628 0.150 0.647
a/D 1. 000 0. 000 0.247
Cy 1.403 0.613 0. 991
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Fig.2 Model structure diagram
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Tab.2 The performance change of GRNN in test phase

S spread R RMSE MM:\I’I—Z/ % R 2 )\7 NSE

1 0.202 20. 676 0. 850 0.111

0.1 0.041 3.843 0.974 0.970
0.01 0.043 3.739 0. 969 0. 965
0.005 0.033 3.154 0.983 0.983
0.001 0.031 2.969 0. 984 0.982
0.0001 0.031 2.970 0. 984 0. 982
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Tab.3 Performance changes in BP testing phase

Ny R puise Myape/ % R* N xse
6 0.042 3.004 0. 980 0.968
7 0.028 2.026 0. 987 0. 986
8 0.021 2.363 0. 990 0.988
9 0. 009 0.801 0.997 0.997
10 0.028 1.770 0.988 0. 987
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Fig.3 Error density diagram of BP model in test stage
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Fig. 4 Scatter fitting diagram of flow coefficient test value
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Tab.4 Summary of evaluation indicators for the model

HLAY R* Rruse Myape/ % N xse
SVM 0.941 0.119 12.423 0.735
GRNN 0. 984 0.031 2.970 0.982
BP 0. 997 0. 009 0. 801 0.997
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Fig. 5 Radar chart of model evaluation index in test stage
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Fig. 6 Relative deviation of model in test phase
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Discharge Prediction Model of Cylindrical Weir-Gate Based on Intelligent Algorithm
CAO Ding-ye, LI Shan-shan, LI Guo-dong,SHEN Gui-ying
(State Key Laboratory of Ecological Water Conservancy in Arid Areas of Northwest China,
Xi”an University of Technology, Xi’an 710048, China)

Abstract: The weir-gate structure has larger discharge capacity. To accurately and efficiently check the discharge of
weir-gate, three intelligent algorithms including BP neural network, SVM and GRNN were used to predict the discharge
coefficient of cylindrical weir-gate. The correlation analysis and variation law between dimensionless parameters and dis-
charge coefficient were discussed. The results show that the GRNN and the BP can accurately predict the discharge coeffi-
cient of the cylindrical weir-gate. The determination coefficient of the BP in the test stage is 0. 997, the root mean square
error is 0. 009, the average absolute percentage is 0. 801 % , and the Nash efficiency coefficient is 0. 997, which is superi-
or to the GRNN, and it can be used as an efficient and high-precision prediction model for the discharge coefficient of the
weir-gate. There is a stronger correlation between the ratio of gate opening to cylinder diameter (a/D), the ratio of weir
head to cylinder diameter (H /D) and C,. The C, increased with the increase of upstream Froude number (Fr) and
H /D, and the greater the a/D is, the greater the increase of C, is. The search results provide theoretical reference and
technical support for the popularization and application of cylindrical weir gate in practical engineering.

Key words: cylindrical weir-gate; discharge coefficient; prediction; artificial intelligence
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(E#% 158 1)
Prediction of Bidding Quotation Distribution for Water Conservancy

Projects Based on Bayesian-MCMC Algorithm

WANG Xu-min', ZHENG Shun-chao'**
(1. College of Civil Engineering and Environment, Hubei University of Technology, Wuhan 430068, China;
2. China Construction Third Engineering Bureau Group South China Co. . Ltd. ,Guangzhou 510623, China)
Abstract: Bidding is the main way for a hydraulic engineering contractor to obtain a project, and the level of the bid
price directly affects whether the contractor can obtain its construction right. Before bidding, predicting the distribution of
the bid price of the proposed hydraulic engineering can optimize the formulation of its own quotation. A global optimiza-
tion Bayesian-MCMC algorithm was used to predict the Beta distribution parameters. Bidding behavior of contractor was
simulated by numeric analysis. The algorithm does not need to consider the conjugate of the prior distribution and likeli-
hood function in Bayesian estimation. The numerical simulation results show that the Bayesian-MCMC algorithm requires
less data for simulation and has better prediction effect than the traditional moment estimation method.

Key words: distribution of bidding; Bayesian-MCMC algorithm; Beta distribution; numerical simulation; forecast





