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Consolidation method of unsaturated soils for hydraulic fracturing of
core walls of rock-fill dams
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Abstract: A new simplified method of consolidation theory of unsaturated soils is put forward to study the hydraulic fracturing
of core walls of rock-fill dams with the degree of saturation of the soils higher than 80%. The method can reflect the interaction
between the pore-air pressure and the pore-water pressure, and can also study three influence factors for hydraulic fracturing:
the permeability of core soils, the initial degree of saturation of core soils, and the rising speed of reservoir water levels.
Conclusions are drawn from the analysis of Ruzadu Rock-fill Dam. First, the core wall is in a state of unsaturated soils after the
completion of construction in spite of high pore-water pressure in the core wall. Second, the catastrophe of pore water pressure
is formed because the upper water pressure can not infiltrate the core wall in time for the initial impounding, and the hydraulic
fracturing of the core wall may occur. Third, hydraulic fracturing in the core wall can be prevented by the improvement of the
permeability of core soils, the increase of the initial degree of saturation of core soils, and the slowing down of the rising speed
of reservoir water levels. Therefore, the new simplified method of consolidation theory of unsaturated soils is reasonable and
can provide scientific suggestions for the design and construction of rock-fill dams and further raise their design level.
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Table 1 Parameters of £— B model for rock-fill dams
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Fig. 1 Meshes of a dam
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Fig. 2 Distribution of S, uy, u,, u#, in core wall after completion

of construction
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Fig. 3 Distribution of S,, u, u,, # in core wall during initial
reservoir impounding
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Fig. 4 Relationship between upper water pressure and intermediate

stress in core wall under different permeabilities of core soils
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stress in core wall under different initial degrees of
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Fig. 6 Relationship between upper water pressure and intermediate
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