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Abstract; A stepwise calculation method for the silt-replacement settlement section is established
in the background of a barrier dam. The silt-replacement instantaneous settlement is searched
according to the stability of silt for different silt-replacement depth of the earlier dump. Then the
silt consolidation settlement numerical analysis model under the compaction of the earlier and later
dump is established and the final dump silt settlement section is got based on the Biot consolidation
theory and the modified Cambridge model. The calculation results show that the final dump silt-
replacement settlement section is positively correlated to the dump, the dump silt-replacement
section appears to be an inverted trapezoidal. Finally, the corresponding calculation method is
verified by detecting the real dump silt-replacement settlement section in the engineering by the
high density resistivity method.

Key words: dump silt-replacement settlement section; consolidation settlement; Biot
consolidation theory; high density resistivity method
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Fig. 1 Designed cross section of barrier dam
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Table 1 Silt-replacement parameters
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Fig. 3 Dumping unit silt-replacement instantaneous
analysis model
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Fig. 4 Typical silt-replacement instantaneous
settlement curve for any dumping width
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Fig. 5 Relationship curve between the silt-replacement
instantaneous settlement and the dumping width
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Fig. 6 Barrier dam dumping silt-replacement
instantaneous settlement calculation result
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Table 2 Triaxial shear test numerical analysis
parameters
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Fig. 7 Vertical strain-pore water pressure, principle
stress difference curve
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Table 3 Dumping material parameters
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Fig. 9 Lateral stress and vertical stress contours
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Fig. 10 Shear stress.pore water pressure contours
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Fig. 11 Pore water pressure time-history curve
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Fig. 12 Lateral and vertical displacement contours
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Fig. 13 Consolidation settlement time-history
curve
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Fig. 14 Dumping silt-replacement consolidation
settlement
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Fig. 15 Dumping silt-replacement final settlement
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Fig. 16 High density resistivity method section
analysis result
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