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Tab.1 Regional water resources security evaluation index

classification standard

B0 ¢ § i 5 %4 BAE ek

PR BR
214 2% 3% E4% 5%
NHK G m® 23000 2000~3000 1000~2000 500~1000 <500
Pk bt/ mm >1000  800~1000  600~800  400~600 <400
IKGEEA AR % <10 10~25 25~40 10~60  >60
WFKFEIRMME % <10 10~25 25~40 40~60  >60
R/ % =50 30~50 20~30 10~20 <10
UNEIEES S <2 2~4 4~6 6~10 >10
TabB K2R AR /10" <0.1 0.1~1 1~3 3~5 >5
B A A/ 10" <5 5~9 9~10 0~11 >
= GDP I/ % <15 15~50 50~100 100~300  >300
AT KR % <20 20~35 35~55 55~75  >T75
T It GDP AR/ (m® « it~ <15 15~50 50~100 100~300  >>300
Wk R % =40 30~40 20~30 10~20 <10
HEBIKR % =5 3~5 2~3 1~2 <1
KA B 46 5 GDP L&/ % =10 8~10 5~8 3~5 <3
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Fig.1 Training set training results
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Tab. 2 Relative error between real value and predicted value

ST HSE BUNME MIXTERE || P HIE BUNE X R
11 11285 0.1285| 11 3 29744 —0.0256
2 1 09621 —0.0379| 12 3 2.9434 —0.056 6
31 L1431 0.1431| 13 4 4.0056 0.0056
4 1 12468  0.2468| 14 4 3.8620 —0.1380
5 2 1.8975 —0.1025| 15 4 40917 0.0917
6 2 1.9984 —0.0016| 16 4 3.9880 —0.0120
7 2 19587 —0.0413| 17 5 4.9928 —0.007 2
8 2 19702 —0.0298| 18 5 51047 0.1047
9 3 31063 0.1063| 19 5 50132 0.0132
10 3  3.0405 0.0405| 20 5 50454 0.0454
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Tab.3 Evaluation results of regional water resources
security in Luoyang City from 2008 to 2017

AN S PR
ARy T-SHEERIMH SSA- ARGy T-SEEHI# SSA-
LM%Y SVM ik Z M4 SVM ik
2008 4 3 2013 3 3
2009 3 3 2014 3 3
2010 3 3 2015 3 3
2011 3 3 2016 3 3
2012 3 3 2017 3 3
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Mesoscopic Damage Constitutive Model of Hydraulic

Concrete Under Sulfate Corrosion
ZHANG Na',LI Hui’, HE Kai®
(1. School of Civil Engineering, Liuzhou Institute of Technology, Liuzhou 545616, China; 2. School of Civil
Engineering, Chang’an University, Xi’an 710061, China; 3. School of Civil Engineering,
Chongqing University, Chongqing 400045, China)

Abstract: The mechanical properties of hydraulic concrete are an important influencing factor on the stability of hy-
draulic engineering facilities. A fine damage intrinsic structure model considering the effect of sulfate corrosion was estab-
lished using a combination of mechanical experiments and theoretical analysis. The results show that the effect of sulfate
corrosion increases the damage degree of concrete after damage. With the increase of corrosion time, the compressive
strength and elastic modulus show an exponential decay law, and the damage strain tends to increase. From the experi-
mental results, the shape parameter m and scale parameter €, are calculated. Besides, the mesoscopic damage constitutive
model considering the effect of sulfate corrosion is solved. The reasonableness of the theoretical model for predicting the
stress-strain relationship was verified by experimental data. The constitutive model proposed in this study can provide sci-
entific reference for the accurate prediction of mechanical behavior of hydraulic concrete.

Key words: hydraulic concrete; sulfate corrosion; mechanical behavior; meso damage; constitutive model
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Regional Water Resource Security Evaluation Based on Sparrow

Search Algorithm Optimized Support Vector Machine
CAOQ Jing-chun, LU Min
(College of Water Resources and Hydraulic Engineering, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Aiming at the evaluation of water resources security in China, combined with the characteristics that sup-
port vector machine (SVM) has good classification effect on small samples and nonlinear problems, the sparrow search
algorithm (SSA) was used to optimize the penalty factor (C) and kernel function parameters (g) of the SVM. The sup-
port vector machine model optimized by the sparrow search algorithm(SSA-SVM) was used for regional water resources
security assessment. A case study was carried out in a certain area of Luoyang City. The results show that the evaluation
grade obtained by SSA-SVM method and T-S fuzzy neural network method are basically consistent, the SSA-SVM model
has the characteristics of fast searching speed, and not easy to fall into local optimum, which can be used for regional wa-
ter resources security evaluation.

Key words: sparrow search algorithm; parameter optimization; water resources security; support vector machine





