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Long-term Memory of Water Gush in Tunnel Based on R/S & DFA . A Case Study

AN Yong-lin, PENG Li-min
(College of Civil Engineering and Architecture, Central South University, Changsha 410075)

Abstract: R/S (Rescaled Range Analysis) was applied to study long-term memory of water gush in tunnel using monitoring data with the stability of
R/S analysis checked by V,. Furthermore, DFA was also used to research the long-term memory with data preprocessed by positive-negative division
method for avoiding information loss. Results show that: (1) Hurst exponent of water gush in tunnel has a feature of long-term memory and divided peri-
ods, and water gush will reduce in future; (2) negative Hurst exponent may have a relation to the weather catastrophe, and it means water gush has anti-
persistence; (3) water gush has a certain characteristics in a more large scale; (4) if the monitoring data fluctuate, DFA is better than R/S in long-term
memory analysis. Theses conclusions can offer some advice to water gush prediction and non-linear dynamic characteristics research.
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