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Abstract: The concrete rockfill composite dam (CRCD) is a novel dam structure that integrates the respective advan-
tages of concrete face rockfill dams and concrete gravity dams. To address the challenge of accurately calculating the
active earth pressure on the concrete gravity dam section of a CRCD under finite soil height conditions, the upper
bound limit analysis method is adopted in this paper. A planar sliding failure mechanism for the downstream rockfill is
established, and the active earth pressure expression is derived by balancing the external work rate and the internal
energy dissipation rate. Results indicate that the active earth pressure exhibits a typical nonlinear increase with the dam
height ratio, following an exponential relationship and tending to stabilize once the ratio reaches a critical value. The
development of the sliding surface shows unique stage-specific characteristics, i.e., its inclination angle gradually
increases with the dam height ratio, and the failure path progressively extends from the downstream slope toward the
upstream slope. The active earth pressure is positively correlated with the dam-soil friction angle and the concrete face

rockfill dam inclination angle, while it is negatively correlated with the concrete gravity dam inclination angle, the
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rockfill internal friction angle and cohesion. The dam height ratio, whose influence ranges from 20% to 48%, is iden-

tified as one of the most significant factors. Furthermore, the effect of cohesion on active earth pressure demonstrates

a unique nonlinear pattern, characterized by an initial increase followed by a subsequent decrease. A local sensitivity

analysis based on the factor transformation method further identifies the concrete gravity dam inclination angle,

concrete gravity dam height and rockfill internal friction angle as highly sensitive parameters. In contrast, the sensi-

tivities of the dam-soil friction angle and concrete face rockfill dam inclination angle are significantly controlled by the

dam height ratio. The proposed model clearly reveals the evolution law of active earth pressure and the parameter in-

fluence mechanisms in the concrete gravity dam section under finite soil height conditions, providing a solid theoreti-

cal foundation for the anti-sliding stability design and optimization of this dam type.

Keywords: concrete rockfill composite dam; active earth pressure; upper bound limit analysis; finite soil height
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