










nsaturated soil is the soil composed of three phases: soil 
particles, pore-water, and pore-air. Soils located above the 

ground water table are generally in an unsaturated condition. 
Therefore, it is essential to deepen the knowledge of unsaturated 
soil (unsaturated soil mechanics) along with saturated soil 
(composed of "only soil particles and pore-water") and dry soil 
(composed of "only soil particles and pore-air"), which are 
covered in university courses.
In Yamaguchi Prefecture of western Japan, the ground is mainly 
covered with "granite soil," which is brittle and easily crumbled. 
For this reason, many areas in Yamaguchi Prefecture are 
designated as "Sediment Disaster-Prone Areas," meaning the risk 
of rainfall-induced slope failure is high. Our central research 
theme is countermeasures to rainfall-induced slope failure. We 
are researching how to realize real-time predictions of local 
slope failure hazards in response to rainfall using the approach of 
unsaturated soil mechanics. Specifically, we are developing 
laboratory test methods and mathematical models to efficiently 
comprehend the geotechnical properties of unsaturated soil.

Measurement of the geotechnical properties of unsaturated soil using 
the developed laboratory test method.
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apan has approximately 700,000 km of water pipelines that 
support the stable water supply. The long pipelines have 

been aging, and there is an urgent need to take disaster mitigation 
measures, which calls for repairing and reinforcing pipelines.
From a structural viewpoint, one of the weakest parts of pressure 
pipelines is the pipe bend due to unbalanced forces, referred to as 
thrust forces, produced depending on the magnitude of internal 
water pressure. The resistance force from the surrounding soil is 
expected to resist the thrust force. However, if the resistance force 
is insufficient, the pipe bend may become displaced, causing the 
joints to separate and water to leak. Therefore, it is essential to 
accurately understand the relationship between the thrust force 
and the resistance force in order to ensure pipe bends are stable.
My research investigates interactions between pipes and soil, 
particularly the mechanism of thrust resistance force generation, 
based on the results of model experiments and numerical 
analyses. I am also working on developing countermeasures to 
ensure that there is resistance force against thrust force.

Model experiments and numerical analyses are conducted to 
investigate the relationship between thrust force and resistance force.
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For example, I am using drones to observe topography and particle size 
distribution, and working on improving the accuracy of riverbed change analysis.

Advanced River Basin Simulation Using 
High Spatiotemporal Resolution River Information

ivers bring great benefits to our lives, but they also pose 
significant threats during disasters. For proper river 

management, river observation and river simulations are 
indispensable. My research aims to achieve sustainable river 
management by developing more efficient river monitoring 
methods using remote sensing technologies, such as UAVs and 
satellites, combined with machine learning. We are working on 
methods to comprehensively gather river basin information, 
including vegetation, topography, and particle size distribution. 
For instance, I am developing techniques to estimate particle size 
distribution below the water surface using aerial and aquatic 
drones, a task that has been challenging in the past. Additionally, 
I am investigating ways to improve the accuracy of river 
simulation models based on observation results. For example, we 
use UAV photogrammetry to measure reach-scale topography 
before and after flooding to determine the extent of riverbed 
changes, which we then use to validate the model's accuracy. We 
are also refining calibration and solution methods to ensure our 
simulations align with actual measurements.
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itigation of natural disasters is becoming an increasingly important and
urgent matter in today's world. Landslides that occur during a torrential 

rain or earthquake are a particularly serious problem in hilly and mountainous 
regions like Japan. It is therefore necessary to predict and control the behavior 
of landslides to prevent the loss of human lives and property. We are also 
engaged in the following research projects through experimental and numerical 
approaches. According to the case histories of previous earthquakes, innumera-
ble landslides have occurred along discontinuous planes in natural slopes 
composed of mudstone, sandstone, and other such rock. It is therefore very 
important to evaluate seismic slope stability using the shear strength of soils 
subjected to substantial accumulated deformation as a result of cyclic shearing. 
The static and dynamic mechanical properties of the soils, however, have not 
yet been investigated. Accordingly, cyclic ring shear tests we developed are 
being carried out by setting different conditions using weakly cemented soils. 
The current research focuses on clarifying the effects of loading conditions on 
the mechanical behavior of the boundary surfaces between non-cemented and 
cemented soils. Further, the numerical solution for estimating residual 
deformation caused by an earthquake is tentatively being developed by 
application of Newmark's method as modified by us. The outcome of the 
research will prove useful for proposing a reasonable anti-earthquake design 
method.

The “Cyclic ring shear test apparatus” we developed. It has the smallest specimen among similar 
test apparatuses (inner dia. 42mm, outer dia. 70mm, height 20mm). Shear and normal forces, 
skin frictional force, shear and normal displacements, pore water pressure are severally 
monitored. It provides the macro zoom capture system for observation of soil particles around slip 
surfaces.

http://web.cc.yamaguchi-u.ac.jp/~taishin/





n Japan, the working-age population is declining due to a 
shrinking population and an aging society with a decreasing 

number of children. In addition, the construction sector tends to 
have longer working hours than other industries, and there is a 
need to review working hours. 
In response to these problems, construction sites are required to 
automate construction and shorten construction periods by 
using digital technology. 3D printing for construction uses 
mortar or concrete as ink and, like conventional 3D printers, 
automates construction because the printer automatically prints in 
three dimensions using a 3D model. In addition, while 
conventional concrete construction requires formwork, 3D 
printing for construction can omit formworks because the 
material is self-supporting, thereby shortening construction 
periods. On the other hand, there are issues such as the high costs 
of materials and difficulty of reinforcing with steel materials as in 
the case of conventional concrete structures.
In this study, we are developing low-cost materials that do not 
require steel reinforcement.

A 3D printer used for construction. The nozzle moves around 
the area enclosed by the frame to eject the mortar that will be 
used as ink.
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resh water is fundamental for human life and makes up 
about slightly 0.01% of all water on Earth. About precious 

water resources which is critical for human activities, One 
standard used to understand water resources in the future is to 
know whether climate change will cause precipitation to increase 
or decrease. The rise in the Earth's temperature, which is caused 
entirely by global warming, has recently been remarkable, and 
cases of extreme weather, including heavy rain, drought, floods, 
and water shortages, have become more frequent.
This study aims to understand hydrological cycles on earth from 
various aspects and develop methods of future water resources 
risk assessment on climate change in order to contribute to 
disaster prevention and mitigation against heavy rain, drought, 
floods, and water shortages caused by extreme weather.

The lake, ecosystem, and artificial structures at Tokiwa Park. 
Fresh water used by human make up less than 0.01% of all 
water on Earth.
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Loading test for a tunnel lining concrete strengthened 
with CFRP cable

Advanced Composite Materials for 
Strengthening Concrete Structures

y primary research interest includes the maintenance and strengthening 
systems for infrastructure such as bridges and tunnels. In particular, the 

targets of my research are aged / deteriorated / damaged concrete structures. 
The current projects of my research group are outlined below:
1) Applicability of advanced composite materials for strengthening.
The research project aims at examining the durability of concrete members 
strengthened with carbon fiber reinforced polymers (CFRP). NSM-CFRP 
strengthening system has been developed for steel-reinforced concrete (RC) 
slab/girder of highway bridges. The current project is developing a novel 
NSM-CFRP strengthening system for damaged tunnel lining concrete.
2) Post-tensioning system with an internal anchorage for strengthening 
concrete.
The research project aims to develop a reliable internal strengthening technique 
applicable for a broad range of concrete structures. The internal strengthening 
system can improve the load-carrying capacity and crack-resistance of concrete 
members. To mitigate the possibility of steel corrosion, the applicability of 
CFRP cable as an alternative steel tendon is examined.
3) Non-destructive testing (NDT) technique for the invisible deterioration of 
concrete.
The research project aims at detecting unfilled ducts in post-tensioning 
prestressed concrete by analyzing ultrasonic reflection waves. In addition, to 
detect the deterioration of FRP-covered concrete, the project develops a novel 
NDT using electrical impedance variations and phase transitions.
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