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Influence of surcharge loads in soft soils on bridge pile

foundation deviations and its correction measures

TANG Qianlong"?, LI Shuanglong®®, WEI Limin?, LI Zhengliang*

(1. Jiangxi Vocational and Technical College of Communications, Nanchang 330013, P. R. China; 2. School of Civil
Engineering, Central South University, Changsha 410075, P. R. China; 3. School of Hydraulic Engineering,
Nanchang Institute of Technology, Nanchang 330099, P. R. China; 4.Jiangxi Jiaoyuan Engineering Technology Co.,
Ltd., Nanchang 330013, P. R. China)

Abstract: Excessive loading in soft soils will cause significant displacement of adjacent bridge pile foundations,
which is extremely detrimental to the safe service of the bridge. Combined with an actual pier deviation case in

soft soil caused by surcharge loads, a material model subroutine considering the time-dependent characteristics

%5 H 87 : 2023-08-16

EETIR :[HK A AFARE (51878670.51878671) ; VT 74 1 52 i iz i JT BHH 301 H (2023H0020) 5 V174 & 2 A T B 24 HOR BF 5%
1 H (GJJ2201509)

EE R BRI (1980- ), 55, Wit WU #cd2 , 12 A 2 5 % TR BF 5%, E-mail : 174801039@csu.edu.cn.
BRI GEAFAEH) B, M1, E-mail:1s]_7631@163.com.

Received: 2023-08-16

Foundation items: National Natural Science Foundation of China (Nos. 51878670, 51878671); Science and Technology Project of
Jiangxi Transportation Department (No. 2023H0020); Science and Technology Research Project of Jiangxi Education
Department (No. GJJ2201509)

Author brief: TANG Qianlong (1980- ), PhD, associate professor, main research interests: bridge and tunnel engineering, E-mail:
174801039@csu.edu.cn.
LI Shuanglong (corresponding author), PhD, E-mail: Isl_7631@163.com.



% 64 BRAR, B RO BT AR AR A R e R 2 R # Ak 127

of lateral deformation of soft soil was proposed, and a finite element model of surcharge load-pile foundation-
bridge pier structure was established to study the time-dependent deviation characteristics of bridge pier-cap-pile
foundation structure in soft soil area under surcharge loads and to reveal the lateral-deviation mechanism of the
bridge pier-cap-pile foundation structure. In addition, effective and reasonable correction measures were
proposed for the site conditions. The results show that with the increase of loading time, the pile response
distribution along the depth changed significantly, while the time-dependent lateral deformation of the soft soil
caused by the surcharge load caused the lateral additional pressure acting on the pile side to gradually increase,
but its distribution range along the depth remained unchanged and was mainly distributed in the depth range of
the soft-weak soil layer. Based on the assessment of the ultimate bending moment in the pile sections, the pile
foundation studied was still in a safe state, but extra attention should be paid to the bending moment at the
location of the connection between the cap and the pile foundation and at the interface between the upper soft
layer and the lower harder soil layer. In addition, the proposed corrective measure of unloading+ high-pressure
rotary pile reinforcement can achieve the expected correction effect.

Keywords: surcharge load; bridge pile foundation; soft soil; lateral deviation; correction measure
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Fig. 1 Illustration of bridge pile foundation deviation due

to surcharge load
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Fig.2 Structural arrangement of bridge piers
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and adjacent surcharge load distribution
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Fig.4 The finite element model
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Fig.5 Numerical model calculation process
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Table 2 Numerical model calculation parameters
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Fig. 6 Finite element model validation
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Fig. 9 Lateral additional passive load distribution

on the pile side
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