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Seepage Analysis of Underground Diversion Tunnel During Construction
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Abstract; The excavation of underground diversion tunnel with high groundwater level is easily affected by seepage field
around the tunnel, and there is a risk of seepage damage. In order to analyze the variation of seepage field in rock and
soil layer with tunnel excavation, based on the Chuanqin tunnel of Xixiayuan, a three-dimensional seepage finite element
analysis model during tunnel construction was established to conduct the seepage analysis in the five main construction
stages of the tunnel. The results show that the distribution law of tunnel seepage field in each construction stage was rea-
sonable. The construction of manhole had a great influence on the potential distribution of original seepage field. Under
the normal water level of Qinhe River, the seepage stability of the tunnel in each construction stage met the specification
requirements. When the water level increased to the design flood level and the tunnel body was excavated to 684 m and
1 257 m, the maximum seepage gradient exceeded the allowable seepage gradient of soil mass. During construction, the
high water level period of Qinhe river shall be staggered, and corresponding seepage control measures shall be taken.
Under the normal water level of Qinhe River, the maximum unit discharge of tunnel seepage at each construction stage
was 2.77 m’/d, and the flow increased significantly with the rise of water level. Before and after the construction of each
stage of the tunnel, the maximum seepage gradient and unit discharge in the calculation area increased. The research
results can provide a basis for the design and construction of similar water diversion and transfer projects.

Keywords: diversion tunnel; construction period; seepage field; numerical simulation; seepage stability
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