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Model tests on influences of excavation of foundation pits on
bending moment and deformation of pile foundation of adjacent buildings
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Abstract: Model tests are carried out based on an example of the excavation of an underground foundation pit on Shangfu-
Fubei Road in Tianshui City. The horizontal displacement and bending moment of the pile groups during the excavation of the
foundation pit are studied. The influence laws of depth-to-width ratio of the foundation pit, buried depth of the toe of the
diaphragm wall and the distance from the foundation pit on the pile foundation of adjacent buildings are investigated. The test
results show that the deformation of the foundation pile is affected by the depth-to-width ratio of the foundation pit and the
upper load, and the larger the depth-to-width ratio of the foundation pit, the more influences by the upper load. The influences
of excavation of the foundation pit on the surrounding buildings decreases as the excavation distance increases. As the distance
from the excavation surface increases, the maximum bending moment of the piles has a tendency to move upward, and the
maximum value is always smaller than that of the pile closer to the foundation pit at the same depth. As the buried depth of the
toe of the diaphragm wall increases, the protective effect of the diaphragm wall on the pile foundation of the buildings is
strengthened. In the foundation with pile groups, the front-row piles have a good isolation effect on the back-row ones. The
model tests fully consider the influences of various factors on the pile foundation of the neighboring buildings during the
excavation of the foundation pit, and can provide a reference for similar projects.
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Table 1  Parameters of soil layers
R JREE ppERRE O EEE BRI NEEEA
“  /mm /(MPa) /(kN-m™®) /kPa  /(°)
ZedE+t 1.80 10 18.5 5 10
WEZEE L 1.80 20 18.5 10 15
ik 1.70 25 19.0 0 20
[53] 15 4.10 30 19.5 0 23
WIEE L 2,10 40 20.0 15 38
e >10 60 21.0 0 35
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Fig.1 Cumulative horizontal displacements of buildings
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Fig.2 Layout of strain gauges for pile
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Fig.5 Displacements of pile No. 1
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