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Causes of formation of cracks in large pumping station and measures for their treatment//WANG Xing-mei', SHEN Chang-
song , LIU Yuan-sheng*( 1. Water Resources Investigation , Design & Research Institute of Huaian City, Huaian 223005, China;
2. College of Water Conservancy and Hydropower Engineering , Hohai University , Nanjing 210098, China; 3. Authority of House
Property of Huaian City, Huaian 223001, China )

Abstract: Combining with the design and construction of a large pumping station in the South-to-North Water Transfer Project, a
qualitative analysis was performed of causes of cracks from aspects of structure design, selection of raw materials, temperature
control, excessive strength of concrete, techniques and scheme of construction, etc., and a quantitative analysis was made by
using 3-D finite element simulation. Then, the distribution, development and classification of cracks were summarized. It is
considered that the large thermal stress in concrete during temperature decrease in the intake channel is the direct cause of the
formation of the cracks at early stage, while the construction scheme and the technique of pouring concrete by pump are the
indirect causes. The large shrinkage stress and thermal stress induced by ineffective measures for concrete curing and temperature
insulation are the main causes at middle and later stages. Finally, it is suggested that integrated measures for crack prevention and
crack treatment should be taken for engineering design, selection of raw materials, temperature control, and determination of
reasonable scheme and techniques.
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