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Discrimination and treatment of sand liquefaction and seismic settlement
of soft soil in an urban road subgrade

GUAN Xing-yu

(Shanghai Urban Construction Design & Research Institute (Group) Co., Ltd., Shanghai 200125, China)
Abstract: Liquefaction and seismic subsidence of subgrade may occur during earthquake. At present, the relevant
specifications of municipal road design have not yet put forward specific requirements for roadbed resistance to
liquefaction and seismic subsidence. This paper analyzes the soil liquefaction degree and seismic subsidence of a
municipal road foundation, and proposes the anti-liquefaction measures of the foundation to provide reference for other
similar projects. There are thick sandy soil and soft soil layers on the site, the results of standard penetration test show
that the liquefaction index of sandy soil layer is 6.9~40.8, which indicates that there is serious liquefaction soil layer in
the foundation. The seismic subsidence of sandy soil and soft soil layers is estimated respectively according to the current
code and specification. The results show that when the embankment height is 3 m, the estimated seismic subsidence is
about 250~350 mm according to the unfavorable conditions, and more than 70% of it occurs in the mucky soft soil layer.
According to the characteristics of the subgrade and the repair conditions of earthquake damage, combined with the existing
experience, the earthquake subsidence of the underlying soft soil layer usually does not need special treatment. For the
liquefied soil layer, when the subgrade reaches the seismic design limit determined by the height of the embankment, the
thickness of the overlying non-liquefied soil layer, the depth of the groundwater table and the cumulative thickness of the
liquefied soil layer, anti-liquefaction measures shall be taken. For thicker liquefied soil layers, vibrofloatation stone column
can be used.

Key words: urban road; subgrade; sand; liquefaction; soft soil; earthquake subsidence; vibroflotation stone column
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Table 1 Physical and mechanical parameters of soil layers
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Fig. 1 Typical geological profile
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Table 2 Liquefaction discrimination by standard penetration test (SPT)
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