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Tab.1 Calculation parameters of H-KS model for overburden layer of Hekoucun concrete face rockfill dam
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Tab.3 Material design parameters for three dimensional finite element analysis of Hekou village dam

B Y/(kN'm ) K Ko n Ry 9 9 K, m
BER 23.0 1250 2500 0.45 0.85 55 12 500 0.28
SURiE ! 23.0 1200 2 400 0.48 0.90 54 12 500 0.28
R ¥ 21.5 1150 2300 0.35 0.83 53 13 500 0.28
WHEA 20.5 1 000 2000 0.25 0.81 52 12 450 0.20

Papiis 20.5 1000 1250 0.30 0.75 45 0 550 0.28
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Numerical Analysis of the Influence of Rheology of Layered Deep Overburden on the Structural

Performance of Concrete Face Rockfill Dam Based on Improved Rheological Element Model
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(1.College of Urban and Rural Construction, Shanxi Agricultural Univ., Taiyuan 030000, China;
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Abstract: In the construction of concrete face rockfill dams on deep overburden, it is important to consider the influence of dam-foundation rhe-

ology in addition to the fluid-solid coupling of water and soil. To better simulate the real stress of dam-foundation rheology on the dam and its

seepage control system, the new rheological element model, H-KS, is refined based on the layered characteristics of deep overburden. Hence, a

rheological and fluid—solid coupling model is established using Comsol. Mechanical indices for each stage of the Hekoucun concrete face dam are

then calculated chronologically, analyzing the influence of dam-foundation rheology on the dam and seepage control system. Results indicated

that for the layered dam foundation with noticeable anisotropy, the H-KS rheological model more accurately reflects the actual stress, deforma-

tion, and seepage conditions of the dam at each stage, with an error within 5%; Compared to the Duncan E-B model, which does not account for

rheology, the stress and deformation have increased by more than 11.8%, and some of this increase affects the safety and stability of the dam

structure. The total settlement and stress during the filling period account for more than 70% of the total, though the unit-time increases are min-
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imal, e.g., the settlement increment is only 0.015 m/month. The rheology and fluid—solid coupling of the dam rock and soil during the impound-
ment period significantly impact the strength and stiffness of each part of the dam, with stress and settlement unit-time growth rates of 0.02 MPa/
month and 0.038 m/month, respectively. The growth rate of each index during the operation period gradually slows and eventually stabilizes, but
the increases in deformation and stress may cause the main structure to become unstable or damaged. The concrete panel-plinth-impervious wall
forms a complete and effective seepage control system. The rheology of the dam foundation increases the horizontal displacement of the upper
part of the impervious wall and reduces the overall strength; the plinth and the panel are prone to midsection bending damage. The rheology of
layered rock and soil exhibits time sensitivity, with the rheology of the layered dam foundation largely completed within 2-3 years after water
storage, and the corresponding indicators tend to stabilize. These results provide theoretical support for the establishment of the safety and stabil-
ity system of the face dam on the layered overburden.

Key words: deep overburden; rheology of dam foundation; rheological model; anti-seepage system
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