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Analysis of Fan Foundation Deformation Based on Concealed Karst Cave Characteristics

WANG Xiuru's, PAN Weijie' , CHEN Sheng', SHEN Yunshan', HUANG Xingyi!, LI Dongdong®

(1. PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China;
2. College of Earth Science and Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: The concealed Karst caves in the carbonate distribution areas are one of the important factors restricting the construction and safe
operation of wind power facilities. Therefore, it is urgent to clarify the impact of the characteristics of concealed Karst caves on the deformation
and stability of the fan foundation, so as to provide scientific and technical support for the site selection of wind power clean energy production
in Karst areas. Field investigation and geological exploration were conducted on a wind farm in Wenshan Prefecture, Yunnan Province to clarify
the development characteristics of the Karst phenomena. Then, numerical analysis was performed to investigate the influence of Karst cave
characteristics, such as depth, layout and shape, on the deformation of the fan foundation and overlying rock mass. The results show that the
Karst phenomena such as stone bud, dissolution trough and Karst cave are the main phenomena observed in the study area, where the concealed
Karst cave has high concealment. The concealed depth, spatial position and shape affect the deformation and damage characteristics of the
foundation. The distance between the base of the fan foundation and the roof of the concealed cave should be kept more than 1 times the buried
depth of the foundation, and the distance between the foundation center and the concealed cave center should be increased as far as possible.
When the Karst cave cannot be avoided, the fissure type Karst cave is preferred to avoid placing the fan foundation on the flat type Karst cave.

Keywords: concealed Karst cave; fan foundation; deformation behavior; site optimization
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