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Experimental Study on Pressure Sensitivity of Dam Slope Foundation Pit under Nonlinear Pressure Failure
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Abstract: Taking the rock and soil of a reservoir dam foundation pit as the research object, a stress sensitivity test was
conducted on the rock and soil of the dam slope foundation pit under nonlinear pressure failure. Based on the indicators of rock
and soil permeability and permeability coefficient, the stress sensitivity of the rock and soil in the dam slope foundation pit is
analyzed using nonlinear failure rules. The results show that the nonlinear parameters of rock and soil have a significant impact
on the bearing capacity of the foundation pit of the dam slope. As the curvature coefficient of the rock and soil increases, the
bearing capacity coefficient gradually decreases. Among them, the severe influence coefficient is not sensitive to the ultimate
bearing capacity of the rock and soil; The permeability is directly proportional to the internal pressure of the pore fluid, and
when the confining pressure is high, the permeability of the rock and soil is less affected by the internal pressure and less
sensitive to stress. On the contrary, when the confining pressure is low, the stress sensitivity of the rock and soil is stronger;
At different stages of confining pressure, the sensitivity curve of permeability coefficient to changes in rock content shows an
overall trend of first decreasing, then increasing, and then decreasing with the increase of rock content. When the rock content
is 60% , the sensitivity of rock and soil permeability coefficient to changes in rock content is the highest, and the stress
sensitivity is the highest.
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Table 1 Physical properties of rock and
soil in dam slope foundation pit
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Table 2 Particle distribution characteristics of rock and soil
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Fig. 1 Nonlinear failure rule curve and its tangent line
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Table 3 Relationship between ultimate bearing
capacity P, and parameter b
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1.8 863. 4 858.6 4.9
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Fig. 2 Relationship between parameter b and three
types of bearing capacity coefficients
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Fig.3 Permeability internal pressure curve
during rise and fall of internal pressure
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Table 4 Change rate of permeability under

different confining pressure circuits
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Table 5 Fitting results of sample permeability coefficient
and confining pressure index function

S B . B
P NP Tz B Bt NP S
S PAESE e PESE 12 B
/% / (em/s) /;01 / (em/s) PG %
Loy Yim lopn Yim
20 11.29 7.02 98.74 4.11 1.83 96.73
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80 10. 98 5.52 99. 38 7.02 3.37 94. 26
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