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Fig. 1 Model of gate
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Fig. 2 Maximum temperature variation curve

of main gate components
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Fig. 3 Gate temperature distribution at different times
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Fig. 4 Stress comparison of gate main components
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Fig.5 z-direction displacement comparison between

miter column and top beam
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Tab.2 Radiation absorptivity of different color coatings
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Fig. 6 Gate temperature distribution under different coatings
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Fig.7 Temperature curves of components under different coatings
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Tab.3 Peak temperatures of components under different coatings
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Analysis of Spatial-temporal Variation Characteristics and

Causes of Water Quality in the Yellow River Basin
ZHU Zhi-peng'*, SI Yuan', DONG Fei', GUO Wen-xian®
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water
Resources and Hydropower Research. Beijing 100038, China; 2. School of Water Conservancy, North China
University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: In order to explore the spatial and temporal distribution of water quality in the Yellow River basin and the
causes of pollution, the monthly monitoring data of 7 basic water quality indicators at 8 provincial boundary stations of the
Yellow River from 2015 to 2019 were systematically collected, and the spatial and temporal distribution characteristics
and trend changes of water quality of the Yellow River were systematically analyzed by seasonal Kendall trend test meth-
od. Based on the surface water quality standard, the status of water quality was evaluated and the main pollution indica-
tors were determined. The linear regression model was used to discuss the causes of pollution. The results show that the
spatial distribution characteristics of most water quality indicators are middle reaches = lower reaches > upper reaches.
The concentration values of water quality indicators at Tongguan station are significantly higher than those at other sta-
tions. TP concentration values at some stations in the middle and lower reaches of the river show a significant upward
trend, especially at Gaocun and Lijin stations. From the perspective of spatial variability, the poor water quality of Tong-
guan station is related to the convergence of several seriously polluted tributaries in this section. From the perspective of
seasonal variability, the seasonal distribution characteristics of TP concentration show that the non-flood season is less
than the flood season. Under the effect of rainfall erosion in the flood season, agricultural phosphorus carried by tributa-
ries flow into the river with the surface runoff formed by rainfall, resulting in the increase of TP concentration. The sea-
sonal variation of NH,;-N concentration in flood season is less than that in non-flood season, which is strongly correlated
with air temperature. Higher flow rate and air temperature in flood season contribute to the dilution and degradation of
NH,-N.

Key words: spatial-temporal variation of water quality; seasonal Kendall trend test; pollution causes; the Yellow
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Simulation and Improvement of Temperature Field of Miter

Gate Considering Solar Radiation
YANG Guang-ming, YAQO Jia-hui, LUO Guang-yu,SUN Peng, HUANGFU Xiao-ying, HUANG Jia-cheng
(College of Energy and Electrical Engineering. Hohai University, Nanjing 211100, China)

Abstract: As a large steel structure in the open environment, the miter gate will form a non-uniform time-varying
temperature field under the solar radiation, resulting in complex temperature effect on the structure. If not paid attention
to the project, it may lead to safety problems such as weld cracking and structure instability. The temperature field of the
structure was analyzed by changing the surface coating and using finite element software. The results show that under so-
lar radiation, the gate panel and the top beam form a multi-temperature area array distribution of temperature field, and
the beam system temperature distribution is relatively uniform. The surface coating has great influence on the tempera-
ture field of the gate. The coating with low radiation absorption rate can reduce the temperature rise of the gate compo-
nents, and the maximum temperature can be reduced by about 25%. The distribution of temperature field is greatly im-
proved, which can effectively prevent local stress concentration or excessive deformation in the stress field and deforma-
tion field of the gate.

Key words: miter gate; solar radiation; ASHRAE clear-sky model; temperature field; coating





