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(Summary)

The surface soil stabilization with laying planer geosynthetics such as geogrids, geotextiles, has been
applied to many construction works on soft ground. The authors have newly developed a geosynthetic
reinforcement system for this kind of soil stabilization, called “the Lattice-Frame-Reinforced (LFR)
sheet”. The LFR sheet combines a geotextile and a lattice frame which is composed of “geo-jacket”
formed by filling a mortar into fabric hose called “jacket”. The lattice-frame of geo-jacket can reduce the
risk of tensile failure of the geotextile sheet due to excessive local load which is a problem of the surface
soil stabilization with conventional geosynthetics, since the geo-jacket can support a certain amount of
bending stress. Furthermore, a soil layer reinforced by the LFR sheet can provide larger bearing
capacity compared with using conventional geosynthetics, because the lattice frame confines the
shear deformation of the inside soil. In this paper, effectiveness of this soil reinforcement system is
examined based on the results of laboratory or in-situ investigations. Along these examinations, soil
reinforcement mechanism is also discussed by conducting numerical analyses.

This paper consists of 7 chapters.

In chapterl, objective of the development of the LFR sheet is introduced in consideration on the various
soil stabilization procedures which have been developed and applied in Japanese construction projects.
Chapter2 presents the examination on mechanical behavior of geo-jackets under bending load. It is also
determined that the mechanical properties, which could be expected on the geo-jacket casted in site.
In chapter3, the subgrade stabilization procedure using this system are examined by performing a real
scale field test and back analyses. From the comparison of the coefficients of subgrade reaction Kso
obtained in this test, reinforcement effect of this system is proved. In chapter4 and 5, it is discussed the
reinforcement effect considering larger deformation level, based on the results of model loading tests
and the investigated behavior in the construction projects applied this system. These results are
scrutinized by elast-plastic numerical analyses to prove the reinforcement mechanism and performance
of this system. Chapter 6 presents the design procedures to estimate the reinforcement effect of the
LFR sheet with regard to the consequence of the studies mentioned above. In chapter 7, results of these

studies are described.
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