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I nversion analysis of permeability coefficients of excavation-disturbed zone
around a mudstone roadway with considering self-healing effect

JA Shan-po2, GONG Jun!, GAO Min!, LUOJin-ze!, YU Hong-dan?
(1. Research Center of Geomechanics and Geotechnical Engineering, Yangtze University, Jingzhou, Hubei 434023, Ching; 2. State Key L aboratory of
Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: The sdlf-healing behavior of mudstone is an important topic, which has to be addressed in site assessment and stability
analysis for the nuclear waste repository. With a high-level radioactive waste repository in mudstone as background, the laboratory
experiments and field tests are performed, and the distribution model and self-healing model of permeability are developed with
introducing a decaying exponential function. Based the long-term field monitoring data of excavation-disturbed zones, a
hydromechanical (HM) coupling model, which can describe construction and excavation processes, is developed and implemented
into a finite element code for the optimization analysis of the permeability coefficient, with combining a new exact penalty function
and the Nelder-Mead algorithm. The permeability coefficients of the excavation-disturbed zone around a waste repository are studied
using the proposed procedure. The results show that the permesbility coefficients from both the inversion anaysis and the
measurements have the same magnitude of 10712 m/s, and the calculated pore pressures are also very close to the measured data. The
vertical permeability coefficient is disturbed by excavation more significantly compared to the horizontal permeability coefficient
with regard to both the intensity and the extent, and indeed the magnitude of the vertical permeability coefficient is increased by 2
orders, while the disturbed areais about 25 m. The self-healing timeis about 5 years.
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Fig.18 Pore pressuredistributionsaround surrounding rock with time (unit: Pa)
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