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The Stress and Strain Analysis of the Dredged Channel Type Concrete
Core-wall Structure of Rock-fill Dam
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Abstract: A project is proposed to excavate a channel and develop a concrete core wall with filling the rock-fill and tran-
sition material. As the height of concrete core wall reaches 47.5 m, the harmonic displacement of the core wall with the
surrounding soil and the internal force distribution of the core wall is of great concern of the project. The calculation and
analysis of the stress and strain of five different concrete core walls show that the maximum subsidence appears in the
middle of the dam height, which is about 18.909 cm (0.467% of the dam height) . The results show that plastic con-
crete has the best flexibility to deform harmonically with the dam. And the dam with rigid C25 concrete core wall presents
the worst deformation coordination. The stress decreases as the modulus of the core wall reduces. Tensile stress of the
core wall exceeds standard requirement in many places near the juncture and the bedrock when C25 is used as core wall.
In this case, the maximum tensile stress is — 6.0 MPa, showing significant cantilever effect. If plastic concrete is adopt-
ed as core wall, the deformation and stress distribution is much better, and the tensile stress of upstream and downstream
faces of the core wall is less than — 0.5 MPa. So the plastic concrete construction scheme is strongly recommended, and
if the scheme of C25 concrete core material is used, core wall reinforcement is essential .

Keywords: plastic concrete core wall; nonlinear finite element; stress and strain; stress level
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