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Investigation on possible failure modes of geotextile reinforced slopes

and coulomb’s approach to stability analysis

Chen Zuyu?  Zong Ludan®  Sun Ping®
(1.Zhejiang University, Hangzhou 310058,China; 2. China Institute of Water Resources and
Hydropower,Beijing100044,China)

Abstract : Geotextiles have found wide applications in slope reinforcement engineering to reduce embankment volume, shorten construction
period and obtain economic and safe approaches. The stability analysis method for slopes with geotextile reinforcement is a topic of common
concern. A number of publications have dealt with the upper bound method of plasticity in finding its factor of safety. However the authors
found that many of them wrongly adopted the velocity directions that violated the condition of deformation compatibility. This paper
proposed three possible failure patterns named as active, Coulomb’s and passive modes, based on different slip surfaces and the inclined slice
interfaces. It has been found that within the design range for geo-rib spacing of our professional practice, the Coulomb’s mode that adopts a
straight line slip surface always gave the smallest factor of safety. This simple and clearly defined method can be used exclusively in the
stability analysis for geotextile reinforced slopes. Stability charts have been developed for rapid evaluations of factor of safety and geo-rib
spacing based on several dimensionless parameters. And it was compared with the Michalowski design charts, which verified the
effectiveness of the Coulomb’s modes. Applicability of this upper bound Coulomb’s mode method proposed in this paper has also been
proved by several practical projects built in China.
Keywords : geotextile reinforced slope; limit analysis; upper bound method; deformational compatibility condition; factor of safety
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Fig.1 Limit analysis of the “real” and possible failure modes
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Fig.2 Velocity field of multi-block mode
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