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A Comparative Study on the Surcharge Preloading of Highway
Soft Foundation with the Lateral Restraint a Variable

NIE Zhilin, LIU Jie, LIU Ting, LIU Fengwei
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to reduce the adverse effects of the preloading drainage consolidation on the surrounding
environment, the concept of the lateral restraint of the surcharge preloading has been put forward. A preloading drainage
consolidation model with the lateral restraint a variable has been established by using the finite element analysis
software FLAC™, followed by a comparison between the simulation results and the measured results of the surcharge
preloading without the lateral restraint, which has verified the liability and feasibility of the numerical simulation model.
An investigation has been made of the differences between the surcharge preloading with or without the lateral restraint.
Experimental results show that the controlling of the lateral restraint helps to effectively reduce the settlement of the soft
soil foundation and speed up the initial consolidation rate. Meanwhile the closer the position of the lateral restraint to
the edge of the surcharge preloading area, the better the lateral confinement effect will be.
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Fig. 1 A sketch map of lateral restraint technology
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Table 1 Major physical and mechanical
parameters of the soft soil
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(kg'm™) E/MPa E/MPa y K/MPa  G/MPa
HHAD 1630 8.00 7.29 0.19 3918 3.062
A 1 820 3.18 2.15 0.33 2.104 0.807

B 1 880 5.09 4.16 2.06 2.889 1.651
C 1790 2.77 2.11 0.29 1.678 0.819
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Fig. 2 Relation curve of load height and time
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Fig. 3 Relation curves of load height, settlement and time
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Table 2 Parameters of the soil layers in numerical simulation
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Fig. 9 Numerical simulation results of the lateral confinement

on the edge of the surcharge preloading area
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Fig. 10 Numerical simulation results: with the distance of

the lateral limit to the surcharge preloading area being 2 meters
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Fig. 11 Numerical simulation results with the edge distance of

the lateral limit of the surcharge preloading area being 4 meters
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Fig. 12 Numerical simulation results:with the distance of the
lateral limit to the surcharge preloading area being 10 meters
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Fig. 13 Numerical simulation results: with the distance of the
lateral limit to the surcharge preloading area being 20 meters
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Fig. 14 Numerical simulation results:with the distance of the

lateral limit to the surcharge preloading area being 50 meters
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