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Post-construction settlement characteristics analysis and reinforcement
effect of soft soil subgrade of high-speed railway

Wang Min®, Xu linrong®* , Huang Yuhua®, Zhou Junjie®, Cai Yu®
(a. School of Civil Engineering;b. National Engineering Laboratory for High-Speed Railway
Construction, Central South University,Changsha 410075, P. R. China)

Abstract: How to control the post-construction settlement of deep soft soil foundation in high-speed railway
is a worldwide problem. Therefore, analysis of settlement monitoring data of 100 km subgrade during the
operation period of 3 years based on the Shanghai-Nanjing inter-city high-speed railway is performed in this
paper, and the post-construction settlement is divided into four grades which can be used to evaluate the
settlement control effect. Combined with the sedimentation estimation, it is further divided into four
states: stability, basic stability, critical overrun and overrun. Aiming at addressing the problems existing
in the routine analysis method of post-construction settlement control of foundation treatment measures,
the concept of "equivalent soft soil thickness" is proposed, which can quantitatively analyze the effect of

post-construction settlement control of foundation treatment measures. Results obtained from the
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comprehensive analysis show that the post-construction settlement of the high-speed railway subgrade is
positively related to the thickness of the weak soil. There exists a "critical”" equivalent soft soil thickness in
the different treatment measures, and the thickness of the equivalent settlement of the foundation in the
pile-soil is 1. 7 times of that of pile-raft composite foundation, and it is 2. 2 times of pile-net composite
foundation. Pile-plate structure treatment foundation is equivalent to weak soil thickness, and its
corresponding post-construction settlement is only 59% of pile-raft composite foundation. In addition, the
raft composite foundation is 76 % of the pile-net composite foundation.

Keywords: high-speed railway; pile-raft (net) composition foundation; pile-plank structure; settlement

characteristics;reinforce effect
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Table 1 Physico-mechanical indexes of subsoil
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Table 2 The length statistics of different settlement grade
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Fig. 3 Cross sectional settlement curve (less than 5 mm)
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Fig. 8 Statistics of post-construction settlement
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Table 4 Critical overrun and overrun
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Fig. 10 pile-raft composition foundation
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Table 5 The mean value settlement of unit equivalent soft soil
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