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Cause analysis of “abnormal” variation law of longitudinal crack opening of a gravity arch dam crest//YANG
Chengtian' , GU Chongshi', HE Jing’ (1. College of Water Conservancy and Hydropower Engineering, Hohai University,
Nanjing 210098 , China; 2. Nanjing Water Conservancy and Construction Engineering Testing Center Co. , Lid. , Nanjing
210036, China)

Abstract: Aiming at the “abnormal” phenomenon that the penetrating crack opening of a gravity arch dam crest along the
arch direction increases when the temperature rises and decreases when the temperature falls, a three-dimensional finite
element method was used to simulate the force transmission characteristics of longitudinal cracks on the dam crest. By
introducing two-node element method, the opening degree variation of longitudinal cracks was simulated under two working
conditions of temperature rise and temperature drop, and the physical causes of abnormal variation of cracks were analyzed
based on the measured data of cracks. The analysis results show that the arc length of the upstream side arch ring is longer
than that of the downstream side arch ring. When the temperature rises, the deformation of the upstream side arch is larger
than that of the downstream side arch, which leads to the increase of the longitudinal crack opening at the riverbed. When
the temperature drops, the deformation of the upstream side arch ring downstream is larger than that of the downstream side
arch ring downstream, which leads to the phenomenon that the longitudinal crack opening of the dam crest at the riverbed is
smaller or even in a closed state.
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