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Experiment on jacking rectification mechanism of existing foundation with helical pile
using transparent soil

SUN Zhiwen!, KONG Ganggiang!, FU Guihai?, WANG Wenming®, HU Da? ZHANG Genbao?

(1. Key Laboratory of Geomechanics and Embankment Engineering, Ministry of Education, Hohai University, Nanjing 210098, China;
2. School of Civil Engineering, Hunan City University, Yiyang 413000, China;
3. School of Civil Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract: The rectification and reinforcement technology is one of the important and effective means to correct
the inclination of buildings (structures), and it is also an important branch of modern architectural technology,
which is of great significance to the protection of ancient buildings. The model test of Jacking rectification of
existing foundation is carried out based on transparent soil material and PIV image processing technology to
analyze the soil squeezing effect during screw pile sinking beside the existing foundation, and the soil
displacement field, foundation deformation, action mechanism and deviation correction effect under the existing
foundation are discussed. The results show that, under the test conditions, in the process of pile sinking, the
displacement of soil is mainly on the side without foundation. Displacement of soil under the existing independent
foundation is relatively small. The maximum influence range of soil disturbance is about 11 times the pile
diameter, which is located on the side without foundation. In the process of jacking rectification, the soil under the
foundation roughly moves in a circular arc with the foundation center as the center, and the movement direction of
soil is the same as the rotation direction of foundation. The maximum influence range on the soil along the depth
direction is about 0.57 times the foundation width. In the process of rectification, the displacement of each
monitoring point basically changes linearly versus the inclination angle, and the vertical displacement on the
jacking side finally reaches about 2.9 mm, which is about 50% of the design jacking amount. The experiment



using transparent soil material and PIV image processing technology can provide a reference basis for the field
design and construction of rectification and reinforcement of existing building (structure) foundation.
Key words: existing foundation; rectification; helical pile; displacement field; model test
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Table 1 Basic properties of molten quartz sand used in the test
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