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Analysis and Field Monitoring on the Effect of High Earth Embankment
on the Existing Large Span Bridge Pile foundations

SONG Chun-yu', JI Yong-xing®, SUN Lei!
(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiaotong University , Shanghai 200240, China;
2. Shanghai Water Engineering Design & Research Institute , Shanghai 200061, China)

Abstract: Bingjiang Avenue is built along the north bank of Songhua River and runs through the Songpu Bridge in
Haerbin city, the provincial capital of Heilongjiang. The high embankment causes additional stresses in the ground layers
affecting on the adjacent piles for the bridge abutment. In this paper, a 2D FEM model was used to analyze the deforma-
tions of soil layers and the performances of bridge piles during the construction. The field monitored data of settlements
and lateral displacements were reported and discussed. The synthetic implements including geogrid, bore piles for stress
isolation and compaction grouting were studied for their feasibility on controlling the influences of high embankment on the
bridge piles, as well as the deformation of the foundation and the bridge piles. The results of computations and measure-
ments in situ can be summarized as follows: the synthetic implements mentioned above can alleviate the influence of em-
bankment construction on the adjacent bridge piles; high embankment mainly affects on the performance of upper part of
the piles, while the lower parts are scarcely disturbed; the additional settlements of the bridge piles were mostly induced
by the part of embankment over the pile cap, while the stress isolation piles in active zone can be more effective to control
the lateral displacements of the piles. In addition, because the row of piles are presented as a sheet wall in the 2D FEM
model, the additional stresses fall on the foundation of the piles, which leads to larger deformations of bridge piles and
smaller deformations of soil layers in passive zone.

Keywords: embankment; pile foundation; reinforcement; monitoring; FEM
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