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Method for calculating foundation settlement of compacted backfill in
hilly and gully regions of loess
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Abstract: The problem of foundation settlement control of high loess filled projects is important and difficult. Because of the
lack of researches on methods for calculating settlement of compacted backfill foundation of high embankments in hilly and
gully regions of loess, a series of indoor confined consolidation experiments using indoor artificial test samples and field
samples are carried out. The deformation characteristics of compacted backfill loess are studied. Based on the different research
paths of the secant modulus method and the stratified summation method, a modified foundation settlement method is proposed.
The differences of the final settlements under different methods are compared and analyzed. The results show that the
calculated values by the secant modulus method based on the vertical stress — strain relation of Gunary Model are smaller than
those based on the stratified method, and the difference range is within 4.8%. The compactness of backfill loess is basically
stable in (70+5) %. In fact, it is a very low compactness. The final compression and consolidation settlement of the 33 m-deep
test site is predicted by the proposed method, and it is 1523.2 mm. The infrastructure construction in backfill area should be
carried out after full consolidation of the foundation. In the meanwhile, the compactness should be strictly controlled during
construction of high embankments, and the quality of construction should be improved. The new foundation settlement is a
useful supplement to the computational system of secant modulus method in settlement calculation, and the calculated results
are available to guide the construction and design of practical projects.
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Table 1 Initial physical properties of loess samples
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Fig. 1 Relationship between Ej,; and p; while w=13.5%
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Fig. 2 Variation of void ratio of compacted loess under confined
conditions
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Fig. 3 Variation of reciprocal of modified parameter with depth
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Table 2 Comparison of calculated settlement values
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10 114 80 1854 1.884 16 1050 1979 6.7
11 114 85 0872 0861 -13 1031 0888 1.7
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