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Field Performance and Numerical Simulation Analysis of Narrow-long
Deep Foundation Pit in Water-rich Circular Gravel Layer
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Abstract; It has become a challenge to accurately estimate and reasonably control foundation pit deformations induced
by deep excavation in water-rich strata. To analyze the deformation characteristics of narrow-long foundation pit caused
by deep excavation in water-rich circular gravel layer, a certain open-cut tunnel foundation pit of an urban highway was
taken as the research object. The dynamic variation rules of lateral displacement of retaining wall, horizontal displace-
ment of deep soil, ground settlement behind wall, groundwater level outside the pit and axial force of internal support
caused by deep excavation of narrow-long deep foundation pit in water-rich circular gravel layer were investigated by
field monitoring and numerical simulation method. The results show that the lateral displacement of retaining wall and
the horizontal displacement curve of deep soil develops from a " diagonal" shape to a "bulge" shape with the increase
of excavation depth. The maximum lateral displacement of retaining wall ranges from 3 to 4 m, and the influence range
of horizontal displacement behind the wall is about 3.5 to 4.0 times of the excavation depth. The time-history curves of
ground settlement show a nonlinear development trend of rapidly increasing at first and then stabilizing. The ground set-

tlement curves present a " spoon-shaped" distribution along the horizontal distance, and the larger the excavation
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depth, the larger and deeper the settlement trough. The range of 0 ~20 m from the edge of the foundation pit is the

sensitive affected area of the settlement trough. The axial force of the inner support is dynamically adjusted with the

process of foundation pit excavation to coordinate the development of deformation and the lateral earth pressure loads

caused by foundation pit excavation is mainly borne by the first concrete support.

Keywords: highway tunnel; water-rich circular gravel layer; narrow-long foundation pit; field monitoring;

deformation behavior ; numerical simulation
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