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Experimental Research on Internal Shear

Strength of Needle-punched GCL

XU Chao* , LI Zhibin®
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the Ministry of Education, Tongji University, Shanghai 200092, China;
2. Changning Construction and Traffic Commission. Shanghai 200050,
China)

Abstract: The paper presents a research on the internal shear
strength of a type of needle-punched GCL and the influencing
factors on the basis of the laboratory direct shear test. The
direct shear apparatus is modified to meet the research
requirements. Experimental results show that the internal
shear strength of GCL is controlled by the needle-punched
fiber,and other elements have minor influence on the internal
shear strength; normal stress and hydration liquid both have
impacts on GCL’ s internal shear strength. Shear strength
increases with the increasing of normal stress, and the
strength reaches the largest value when GCL is hydrated by
deioned and distilled water; in practice, GCLs should be pre-
hydrated with tap water before being loaded, this measure can

increase the stability of barrier systems.
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Fig.1 Layout of shear test of GCL
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Tab.1 Indexes of bentonite in GCLs
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MSWL 6.84 8.28 89.81
PW 6.73 9.42 76.01
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DDW 6.65 11.08 62.11
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Fig.2 Relationship between shear stress and displacement of

needle-punched GCL(under normal stress of 50 kPa)
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Fig.3 Shear test curves
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Tab.2 GCL’s shear strength under

different vertical stresses
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Fig.4 Curves of shear strength with the normal stresses of
GCL after hydration in different types of liquid
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Tab.3 Statistics of GCL’s shear strength
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