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Shear characteristics of interface between loess and geogrid
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Abstract : The objective of this paper is to study the mechanical characteristics of the interface between lo-
ess and geosynthetics, in hope of providing targeted suggestions for the design of reinforced loess projects.
A large-scale interface shear apparatus was used to conduct direct shear tests on the geogrid-loess interface
to study the effects of the moisture content and compaction degree of loess on the shear stress-shear dis-
placement relationships , shear strength indices,and thickness of shear band of the geogrid-loess interface.
The mechanism of the effects was analyzed, and the constitutive model of the geogrid-loess interface was

discussed. The test results show that as the moisture content increases (not exceeding the plastic limit) ,
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the shear stress-shear displacement curves of the geogrid-loess interface change from softening type to
hardening type. The interface cohesion and friction angle significantly decrease with the increase of the
moisture content,and thus the interface shear strength decreases accordingly. The thickness of shear band
increases with the moisture content. The compaction degree of loess has little influence on the shear
strength of the geogrid-soil interface,but it affects the thickness of shear band significantly. The thickness
of shear band increases greatly when the compaction degree reaches 90% . Hence, the compaction degree
of the backfill of reinforced loess engineering should not be less than 90% . The thickness of the shear
band of geogrid-loess interface decreases continuously along the shear direction,with a maximum thickness
of 3 em approximately. This indicates that the shear band between the reinforcement and soil is the thin-
nest at the facing column in reinforced loess retaining walls. Hence,a flexible or integral facing column is
recommended to be used in reinforced loess retaining walls. The hyperbolic interface constitutive model
can effectively reflect the shear behavior of the geogrid-loess interface.

Key words:loess; geogrid; reinforcement-soil interface; moisture content; degree of compaction; shear
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Tab.1 Physical parameters of test loess
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Fig.2 Cumulative particle size distribution curve of test loess
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Tab.3 Mechanical parameters of geogrid
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/(kN-m~1) /(kN-m~") /(kN-m™") /%

32.34 526 426 7.89
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Tab.6 Parameters of hyperbolic model for geogrid-loess interface

FAREKR/ % LIRESE/%  o./kPa k/(kPa - mm™') 7./ kPa R; R, K m
12 80 50 102.041 82.645 0.982 0.949 27977 1.3790
100 270.270 131.579 0.890
150 500. 000 172.414 0.932
200 666. 667 188.679 0.993
15 80 50 20.367 71.429 0.912 0.915 3540 0.7279
100 34.602 99.010 0.953
150 49.751 156.250 0. 886
200 53.476 163.934 0.910
18 80 50 22.727 50.761 0.958 0.942 3450 0.6301
100 28.986 76.336 0.917
150 48.780 90.090 0.948
200 50.761 111. 111 0.943
15 70 50 28.818 60.241 0.998 0.943 7396 1.7552
100 39.841 93.458 0.944
150 125. 000 144.928 0.892
200 357.143 151.515 0.938
15 90 50 52.910 72.464 0.988 0.969 13 430 1.969 7
100 61.349 105.515 0.999
150 166. 667 151.515 0.925
200 1111.111 161.290 0.966
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