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Improvement of hierarchical interpretation method and
engineering applicability analysis of high-density electric
method in foundation investigation in karst area

Hui Zhang Huihui Mi Yuanfeng Zhang
Shaanxi Geominerals Exploration Team Co., Ltd., Xi’an, Shaanxi, 710000, China

Abstract

In this study, aiming at the problem of layered interpretation and engineering applicability of high-density electric method in
foundation investigation in karst area, the limitations of traditional methods are deeply analyzed, and improvement strategies are
proposed and verified. Through multi-parameter fusion, the introduction of artificial intelligence algorithms, and the optimization
of electrode arrangement and data acquisition schemes, the hierarchical interpretation method of high-density electrical method was
improved. The numerical model was constructed and field experiments were carried out, and the results showed that the improved
method was significantly better than the traditional method in the accuracy of karst cave and dissolution fracture identification and
stratigraphic division, and the interpretation accuracy was increased by more than 30%. The engineering applicability analysis shows
that this method has its own advantages and disadvantages under different karst geological conditions, and can complement each
other when combined with geological radar, shallow seismic and other methods, and plays an important role in engineering cases
such as highways, bridges, and high-rise buildings. The study points out that in the future, it is necessary to optimize the numerical
model, expand the experimental scope, and explore the application of new technologies to improve the survey efficiency.
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