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Study on Method of Laterally Replacing Subgrade of Existing Expressway by Light Soil
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Abstract: A loading treatment scheme by drilling lateral holes and replacing subgrade with FCB without road
closure is proposed considering the operation of existing expressway. Based on a case of Shanghai — Jiaxing —
Huzhou — Hangzhou Expressway, the correction factor of the designed unit weight of FCB is determined by
immersion test, and the settlements of different treated road sections are analyzed according to field
monitoring data. The simple methods for correcting average consolidation degree by volume replacement ratio
and effective unit weight ratio and estimating the replacement amount of FCB according to the measured data
before replacement are proposed. Finally, settlement after replacement is simulated by FEM, and the result is
compared with the measured data. The result shows that (1) due to long-term immersion of FCB sample, the
designed unit weight will increase significantly, which is necessary to be corrected according to different
construction conditions, and the suggested correction factor is in the range from 1. 05 to 1.25; (2) for the

road section replaced with FCB, the settlement velocity ratio obtained by measured data has a well agreement
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with the calculated effective consolidation degree of the pile there, whose maximum error is 15. 4% , showing

that the proposed simplified method is suitable as the control criterion; (3) the settlement velocity in the area
of EKO + 320 — EKO + 325 decreased from the maximum 65.3 mm/month to 5 mm/month after the

construction of horizontal holes. It is found from numerical simulation that the differential settlement between

replacing and non-replacing 1 month after construction is 5 mm. It is available by increasing the numbers of

hole or enlarging the spacing between holes to reduce the influence of group holes on the quality of holes, and

grouting timely after construction of the holes to avoid the hole collapse. In conclusion, the construction of

horizontal holes and replacing with FCB can effectively control the settlement of existing expressway.
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