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Research on Crack Development Mechanism and Influencing

Factors of Steel Lined Reinforced Concrete Penstock
CHONG Yinpeng, LI Yang
(School of Civil Engineering , Architecture and Environment ,
Hubei Univ. of Tech., Wuhan 430068 ,China)

Abstract: Steel lined reinforced concrete penstocks produce cracks under the action of internal water pres-
sure. In order to explore the development and distribution of cracks, small-scale model tests and numerical
simulation analysis based on ANSYS were carried out to study the influence of steel lining and reinforce-
ment on crack development and distribution, as well as the relationship between radial displacement and
crack during loading. The results show that: increasing the thickness of steel lining can effectively improve
the initial crack load value and reduce the number of cracks, but the average spacing and width of cracks
will also increase; increasing the reinforcement ratio can improve the initial crack load value, and can re-
duce the number of cracks, but improve the crack width. In the process of single loading, the cracks are
mainly distributed in the upper part of the pipeline, and the cracks caused by cyclic loading are distributed
in the lower part of the pipeline; The radial displacement value increases slowly and is not obvious before
the initial crack, but increases rapidly after the initial crack. The crack development speed is also propor-
tional to the radial displacement value.

Keywords: steel lined reinforced concrete penstock crack; ANSYS simulation; radial displacement; Initial

crack load
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