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Sensitivity Parameter Analysis of Soft Soil Foundation
Treated by Block-Stone Filling Method
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Abstract: In order to better evaluate the treatment effect of the natural soft soil reinforcement, an elasto-
viscoplastic constitutive model based on super-subloading surface has been used to describe the mechanical
characteristics of the natural soft soil foundation. By using finite element method software ABAQUS, a simulation
can be achieved of the layer-filled process of embankment, thus obtaining the bearing capacity and deformation
characteristics of the soft soil foundation treated by block-rock compaction method. An analysis has been made of the
influence of different thickness, modulus of deformation, different loading and filling time on the bearing capacity
of soft soil roadbed and post-construction settlement and deformation. The results show that the elasto-viscoplastic
constitutive model based on super-subloading surface can effectively simulate the deformation characteristics of the
soft soil foundation, which can be used for post-construction settlement analysis of complex subgrade. Thickness and
modulus of deformation of rock fill have significant effects on the bearing capacity of foundation. Moreover, thickness,
length of filling and surcharge of rock fill have significant effects on post-construction settlement, while modulus of
deformation of rock fill has no significant effect on post-construction settlement.
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Fig. 2 Relative overstress relation based on load surface
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Fig. 3  Finite element model of rockfill subgrade
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Table 1 Input parameters of natural soft soil subgrade
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Table 2 Input parameters of rockfill and embankment backfill
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Fig. 4 Undrained triaxial test results of natural soft soil

foundation of different depths
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Table 3 Scheme of bearing tests
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Table 4 Scheme of deformation tests

FE O OEE /M HEmAX M kPa AFEEIR /MPa | HE JEE m o R ke ARJEATEL /MPa
1 1.6 @® 0 12 9 1.6 @ 10 20
2 1.6 @® 0 20 10 1.6 @ 20 20
3 1.6 @® 0 30 11 1.6 @ 30 20
4 1.6 @® 0 40 12 12 @ 30 20
5 1.6 @® 0 50 13 12 @ 0 40
6 1.6 @ 0 20 14 12 @ 20 40
7 1.6 ® 0 20 15 12 @ 30 40
8 1.6 @ 0 20 16 12 @ 50 40
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Fig. 5 The influence of rock fill deformation modulus on
bearing capacity
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Fig. 6 The influence of the thickness of rock fill on

the bearing capacity characteristics
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Fig. 8 The influence of rock fill thickness on
post-construction settlement
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90%-

post-construction settlement
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