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Numerical Simulation of Effects of Piles Installed under Slope of
Existing Embankment on Settlement Control of Widening Embankment

TENG Shiquan, YANG Tao, ZHANG Wenyan
( Department of Civil Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China )

Abstract: A two dimensional elastic-plastic finite element model was developed to analyze the settlement behavior of a
PHC pile-supported widening embankment under different layout of the piles. The mechanism of the reduction of settle-
ment and differential settlement of the widening embankment by installing some piles under the existing embankment was
revealed. The optimal location of the improved zone with PHC piles and the spacing of PHC piles were investigated ac-
cording to the settlement control standard for the Shanghai — Nanjing highway widening project. The results show that the
piles installed into soft soil bellow the existing embankment can significantly reduce the final settlement at the center of
the widening embankment and the post-construction transverse gradient on the surface of the widening embankment.
When the height of the widening embankment improved by PHC piles which have caps with the width of 1.2 m is not
higher than 5 m and the thickness of the soft soil to be improved is smaller than 20 m, the first row of PHC piles near the
centerline of the widening embankment should not less than 4.7 m from the toe of the existing embankment, and the opti-
mal spacing of PHC piles is 3 m.

Keywords: piled widening embankment; PHC pile with cap; post-construction transverse gradient
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