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ing a loess fill project as the background, a finite element model for shallow pipeline leakage was
established by COMSOL Multiphysics software, the variation laws of the wetting influence range
(maximum infiltration circle area A,.. and relative saturation diameter ) and the maximum sur-
face settlement S,,, were analysed at different pipe leakage positions P;, number of leakage points
n, water pressure P, in the pipe, pipe radius d, pipe burial depth A and different compaction de-
grees A. The results show that as the compaction degree A of the fill body increases, the maxi-
mum wetting circle area A,.. and the maximum surface settlement S,., decrease; when the pipe
leakage position P; is at the right arch shoulder (Spr;), A,.. is the smallest, and when the leak
occurs at the bottom of the arch (Bp), the maximum surface settlement S, is the smallest; when
the water pressure P,, inside the pipe increases from 0.1 MPa to 0. 3 MPa, the maximum wetting
circle area A, increases by 1. 08 m”; when the compaction degree A increases from 0. 88 to 0. 98,
the maximum surface settlement S,.. decreases by 63%; when the pipe radius d increases from
0.2 m to 0. 75 m, the relative saturation diameter n decreases by 37 ; when the pipe radius d ex-
ceeds 0.3 m, the seepage stabilization time ¢, remains at 27 d. In the actual engineering, it is sug-
gested that appropriate reinforcement and anti-seepage measures should be taken below the waist
of the pipeline, the internal water pressure and pipe diameter of the pipeline should not be too
large, the buried depth of the pipeline should be more than 1. 0 m, and the soil compaction degree
should be higher than 0. 95.

Key words: fill the foundation; pipe leakage; moisturizing effect; numerical analysis method
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Tab. 1 Different drainage pipes and formation parameters
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Tab.2 Numerical analysis parameters of Q;compacted loess!!

]
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humidification and deformation of foundation
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