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Fig. 2 FE meshes of surrounding concrete
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Fig.4 The stress of surrounding concrete with the

simplification method
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Fig.5 The stress of surrounding concrete with the

simulation method
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the simplification method
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Fig. 9 The damage of surrounding concrete with

the simulation method
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Nonlinear simulation analysis for preloading spiral case
of keeping constant internal water pressure of hydropower station

MA  Zhen-yue” HE Peng-cheng, ZHANG Yun-liang, ZHANG Hong-zhan

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the FE software — ABAQUS, a simulation model was established to research
into the construction and running process of the preloading spiral case keeping constant internal water
pressure of hydropower station. The model firstly takes into account the surrounding concrete
constructing keeping a preloading internal water pressure with constant value, then the removing of
the preloading load and initial gap established, and finally the re-filling of water with normal
operation. The load-bearing properties both by spiral case steel liner and the surrounding concrete and
the concrete damage developing process were studied mainly. Taking a large preloading spiral case as a
real model, 3D-nonliner simulation was carried out, and the experimental results were compared with
those of the traditional simplification model. Through the analysis of the main differences between
two models and discussion of the developing and closing process of the gap between steel liner and the
outer concrete structure, it is concluded that the non-uniform distribution and too-earlier closing of the
gap are the main reasons of the higher stress level of the concrete and the damage developing. The
simulation model could represent more practically the bearing characteristics and the operation

properties of the preloading spiral case, and could be taken as a reliable simulation method for the

structure design of the spiral case and rebar’s playing.

Key words: spiral case of hydropower station; simulated analysis; nonlinear FE; ABAQUS



