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Analysis of Differential Settlement and Engineering Application of
Expressway Widened Subgrade

CHEN Lei, HE Liang, WEI Li, HAN Tongling, HOU Changjun
(CCCC Third Harbor Bureau Ninth Engineering Co. , Lid. , Chongqing 400012, China)

Abstract; To optimize the construction technology of widened subgrade and reduce the differential
settlement of new and old subgrade, based on the widened subgrade project of Changyuan-Xiuwu
Expressway, the numerical simulation analysis model of widened subgrade is established by using
FLAC3D finite difference numerical simulation software to reveal the settlement law of subgrade and
pavement during the construction and operation of widened subgrade of expressway. By changing the
number and width of excavation steps of the old subgrade and the slope gradient of the new subgrade,
different construction conditions of the widened subgrade were constructed, and the influence of different
factors on the differential settlement of the widened subgrade of the expressway was analyzed. The
numerical simulation results are in good agreement with the field monitoring results. The reliability of the
numerical model has been verified. The aim of the study is to optimize the design and construction
parameters of the widened roadbed and improve the quality and service life of the project.
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Fig.1 Widened subgrade model
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Table 1 Physical and mechanical parameters of rock and

soil mass of the widened subgrade
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*a (grem™) MPa kPa (°) TR
EHIE 2,18 40.0 22.5 31.5 0.29
B 2,09 33.5 18.4 25.3 0.28
EHEE 2,06 19.8 36.6 15.6 0.25
B I 1.98 8.7 16.8 12.6 0.25
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Fig.2 Cloud map of vertical displacement of the

widened subgrade
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Fig.3 Vertical displacement distribution curve of the

widened subgrade foundation varies
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Fig.4 Cloud map of shear strain of widened

subgrade ( construction completed )
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Fig.5 Vertical displacement distribution of

widened subgrade varies with the uniform load
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Fig. 6 Cloud map of vertical displacement of widened
subgrade (uniform load 25kPa)
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Table 2 Working condition of old subgrade step number
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Fig.7 Vertical displacement distribution of the widened

pavement varies with the step number
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Table 3 Working conditions of old subgrade step width

T4 1 4 5
BB/ m 1.50 1.75 2.00
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Fig.8 Vertical displacement distribution of the widened

pavement varies with the step width
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Fig.9 Shear strain cloud map of widened

&9

subgrade ( condition 5 construction completed )
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Table 4 Working conditions of new subgrade slope angle
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Fig. 10 Vertical displacement distribution of the widened

foundation varies with the slope angle
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Fig. 11 Vertical displacement distribution of the widened

pavement varies with the slope angle
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Fig. 12 Vertical displacement comparison curve of the
widened foundation between field monitoring and

numerical simulation
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