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Analysis of Shallow Groundwater Level Rise Model of
Railway Slope Based on Finite Element Method

Wang Xiang', Yan Fei’, Tan Weijia’

(1. Sichuan-Tibet Railway Co. Ltd. , Chengdu 610094, China ;
2. Beijing Jingneng Geological Engineering Co. Ltd. , Beijing 102300, China;
3. College of Geological Engineering and Survey, Chang’an University, Xi’an 710054, China)

Abstract: A large number of railway construction areas are characterized by high altitude and unsta-
ble rainfall, which can easily trigger large-scale landslides and debris flows. Monitoring the risk of land-
slides by means such as weather radar usually requires high-performance calculation tools and a long cal-
culation time. In order to meet the requirements of real-time monitoring and groundwater level simula-
tion in the early warning process. In the study, a simplified method for predicting the rise of shallow
groundwater on natural slopes was established, the formula of the prediction model was proposed, and
the extended application analysis was carried out. The research results are as follows: (1) Based on the
proposed prediction formula, 75% of the prediction results of water level rise under different rainfall
conditions are slightly lower than the FEM calculation results, but the overall trend of small errors is
consistent. (2) The analysis of 192 sets of semtinfinite slopes shows that when the initial water content
and groundwater level are determined, the water level rise can be predicted under any rainfall intensity
conditions. The root mean square error (RMSE) of the prediction result and the finite element solution
is less than 5. This study simplifies the previous large-scale prediction of groundwater level rise, which
can provide a certain reference for engineers related real-time monitoring and analysis work.

Key words: groundwater level; semi-infinite slope; finite element method; seepage analysis; predic-

tion model



