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Fig.2 Mesh diagram of mortar, aggregate, and interface
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Fig.3 Finite element mesh diagram of dam concrete

aggregate element and interface element
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Fig. 4 Opverall finite element mesh diagram of No. 9 non
overflow dam section at macro mesoscale
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Tab.1 Material parameters of meso part of multi-scale
macro meso model
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LWKFE o« 10 °/C 10 7 13
PSR f, MPa 1.660  10.000  1.020
YHIPURRE /. MPa 18.170  80.000  10.200
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Tab.2 Material parameters of macro part of
multi-scale macro meso model
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Fig.5 Cloud diagram of dam crack distribution under

two different working conditions
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Fig. 6 Cloud diagram of dam upstream face crack distribution
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Characteristics of Extreme Precipitation Events Taking into Account Pre

and Post Precipitation and Their Response to Wind Speed
QIAN Shu-ni'*?
(1. Guangzhou Water Planning Survey and Design Institute Co. » LTD. , Guangzhou 510641, China; 2. State Key
Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)
Abstract: Analyzing the spatial and temporal characteristics of extreme precipitation and the response of wind speed
before and after extreme precipitation are of great significance for extreme precipitation characterization, improving the
understanding of the relationship between extreme precipitation and wind speed, as well as managing water-related disas-
ters. This study defined event-based extreme precipitation by considering preceding and succeeding precipitation, and
classified precipitation patterns into three types, i.e. early peak., later peak and bimodal types according to the locations
of precipitation peak, after which the spatiotemporal distributions of extreme precipitation and its relationship with wind
speed were analyzed. The results show that single-peak of extreme precipitation occurs more often than bimodal one, and
the amount increases from northwest to southeast, with significant upward trend of extreme precipitation detected; Ex-
treme daily precipitation threshold increases with higher wind speed over the southeast and northeast, contrary to the
southwest; Moreover, wind speed tends to show anomalies before and after extreme daily precipitation, and it decreases
when extreme daily precipitation occurs over the southwest; However, over other regions, it increases before extreme
daily precipitation and decreases after then, reaching the peak at the extreme daily precipitation day.
Key words: preceding and succeeding period; extreme precipitation; spatiotemporal distribution; wind speed; re-
sponse
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Study on Cracking Mechanism of Gravity Dam Based on Macro-Micro Model
ZHAO Ting' .JIAO Yan-tao’ .ZHANG Ya-kun',HOU Li-li’

(1. Yellow River Conservancy Technical Institute, Kaifeng 475004, China; 2. School of Water Conservancy,
North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In order to understand the mechanism of crack formation in the RCC gravity dam body during operation,
this paper takes the Shimantan reservoir dam as the research object, adopts a method of using the ESEL command in AP-
DL language and the rotation of local coordinate system to complete the random aggregate delivery, and constructs a
three-dimensional macro-micro finite element model of the No. 9 non-overflow dam section of the Shimantan dam. The
simulation results of aggregate placement show that the method can quickly generate three-dimensional spherical and poly-
hedral aggregates, greatly improving the efficiency of aggregate generation. The results calculated by the macro-micro
model are more consistent with the actual crack distribution of the dam, and the impact of the rapid rise in summer tem-
perature and rapid drop in winter temperature on the cracking of concrete dams during operation cannot be ignored.

Key words: concrete gravity dam; macro-micro finite element model; temperature cracks; APDL commands flow





