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Study on Key Technology for Subgrade Design of High

Speed Railway around Hainan Island
YAO Yuchun' LI Anhong' YUAN Biyu’
(1. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China;
2. Chengdu University of Information Technology, Chengdu 610103, China)
Abstract; Hainan high speed railway around the island is the first ocean tourism railway in the world. Hainan Island is
located in the northern edge of the tropics, with a tropical monsoon climate, where the annual precipitation is 1 000 ~
2 600 mm and the typhoon lands frequently. The railway construction needs to solve the technical problems of
reinforcement and protection of subgrade slope under the condition of strong rainfall and typhoon. The foundation soil
layer of Hainan Island is mainly completely-weathered granite layer. It is necessary to solve the foundation treatment
technology problem of the subgrade in the railway construction, in addition, due to the lack of high-quality fillers along
the railway, it is necessary to solve the improvement technology problem of completely-weathered granite layer as
subgrade fillers. To solve the three key problems, a systematic study is carried out, and the results show that: (1) The

compression coefficient of the completely-weathered granite foundation soil is about 0. 141 to 0.284 MPa~'. The
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foundation soil is low-medium compressed one. The foundation has the characteristics of rapid convergence, and the
settlement completion ratio during the construction and placement period can reach 75%~90% . (2) After controlling
the filling rate of subgrade and placing it for 3 ~6 months, generally, the foundation in the general section of ballasted
track cannot be treated, and the foundation in the high filling section and the transition section needs to be treated in the
shallow layer. In the general section of ballastless track, CFG pile needs to be used to strengthen the range of 5 ~8 m of
foundation shallow layer, the treatment depth of CFG pile foundation should be increased in the high filling section and
transition section in combination with the preloading measures. (3) For subgrade in the area where there are strong
rainfall and typhoon, small spacing framework shall be used in combination with herbage and shrub measures for slope
protection, and for shoulder of windward side of embankment slope, low shrubs with flexible stems and small crown shall
be selected. (4) The completely-weathered granite layer is improved by adding 5% and 3% cement, which can meet
the requirements of filling for the bottom layer of subgrade bed and embankment body of high-speed railway. The side
slope with filling height greater than 3 m should be protected by geogrid and the drainage of subgrade should be
strengthened. The improved soil should not be used as the filling material for immersed subgrade. The research results
can provide a good reference and guidance for similar projects.

Key words: Hainan Island; high-speed railway; subgrade; granite; completely-weathered layer; foundation treatment;

slope protection; subgrade filler
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