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Abstract: In this paper, a self-made model box was used to prototype the pile-raft foundation in the loess excavation
and filling site in Yan'an New Area, and a model test with a similar ratio of 1:5 was carried out. The loading of the
upper structure was simulated by the artificial loading, and the strain data of the longitudinal reinforcement of the
piles, the surface of the raft and the soil pressure data of the soil between the piles were collected. The results
show that with the increase of the upper load, the uneven settlement of the foundation leads to the deflection of the
foundation to the fill area, the pile body undergoes significant bending deformation. There are obvious differences in
stress concentration position and pile-soil interaction status of piles at different locations. Based on the model test,
the calculation formulas for pile-soil-turbulence interaction on excavation and filling foundations are discussed. The
piles should be avoided completely in the fill foundation and the bottom of the pile should be deepened to stabilize
the original soil, and the friction of the soil around the pile should be improved through the pretreatment of the fill
foundation. The axial strain of each pile should also be considered. The difference between the numerical value and

the peak position, with a specific consideration of the bearing capacity of the pile.
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Tab. 2 Similar material physical and mechanical parameters of surrounding soil
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