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In order to prevent and reduce ground disasters in unsat-
urated earth structures (slope, levee, embankment, etc.) 
caused by a rainfall, it needs to grasp the failure mecha-
nism of soil structures due to the rain infiltration. For this, 
the shear tests with the water retention test in the labora-
tory are carried out according to the confining stress state 
reproducing the state of ground as well as the deformation 
mode of soil structures. The shear strength and deforma-
tion characteristics of the soil structures are examined 
based on the obtained results.

According to the past research results, since the maximum divi-
sion length (LD) in the laboratory model experiment is less than 
300cm, it would be difficult to realize the application to unsat-
urated ground structures. Thus, laboratory model tests for the 
capillary barrier (CB) using the wettable and water repellent soils 
according to rainfall condition in this study are performed, and 
the applicability of the water repellent soil based on the obtained 
results is examined. It is expected that the more stable unsatu-
rated ground structure would be realized by applying the water 
repellent soil to the sand layer of the CB system.

Applicability of water repellent soil to overlayer of 
capillary barrier using laboratory model test
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Developing a flexible and robust communication infrastructure system for 
a network of sensors used to remotely monitor damage during natural disasters
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When a large-scale disaster occurs, it is crucial to have 
stable data transfer from a network of sensors. For a 
region considered as high-risk, it is essential that the 
sensor network and data communication infrastructure be 
installed and configured within several hours. This study 
aims to develop a novel 
sensor network and data 
communication system for 
a test site for monitoring 
slope stability during in-
tense precipitation events.

The purpose of this study is 
to apply a measuring system 
for subsurface contamination; 
the FDR (Frequency Domain 
Reflectometry) and FDR-V 
(with Vector network analyz-
er) system are employed to 
measure salinity and oil con-
taminants.

Establishing a technique for monitoring soil and groundwater 
contamination using Frequency Domain Reflectometry
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