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The research activities of this laboratory are as follows: For the advanced study of Fiber-cement-stabilized soil method, several investigations were carried
out to examine its strength characteristics using granular materials, development of banking materials, application of waste gypsum board paper for Fiber-
cement-stabilized soil method, and soil improvement using paper sludge ash. As for the study on intelligent excavation by bucket and blade, several
investigations were carried out for soil excavation in water by the flat blade, estimation of crushed rock size by using the resistive force acting on the bucket

and trafficability of the vehicle in water. Furthermore, wireless measurement system for acquisition of ground information by UAV was conducted.
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Fig.1 Modified soil with granular materials
soil by board paper (right)

Fig.2 Board paper (left) and failure plane of modified

Advanced studies of Fiber-cement-stabilized
soil method

In 2017, the following studies were carried out to advance Fiber- cement-
stabilized soil method.

(1) Strength characteristics of Fiber-cement-stabilized soil by using
granular materials: The apparent water content of mud decreases with the
addition of granular materials made from disaster debris to high-water-
content mud because the granular materials absorb water. It was found that
the additive amount of paper debris decreases due to the water absorption
characteristics (Fig.1).

(2) Development of banking materials: To utilize mud produced in
dredging work of ponds and rivers as a banking material, various soil
samples with different mixture ratios of sand, silt, and clay were modified
using the fiber-cement-stabilized soil method.

(3) Application of waste gypsum board paper to the fiber-cement-stabilized
soil method: Since the purchase price of waste paper has been increasing
in recent years, this study focused on waste gypsum board paper. It was
found that waste gypsum board paper alone cannot be substituted for paper
debris because waste gypsum board paper has low water absorption
compared to paper debris. However, the additive amount of paper debris
was decreased by half when waste gypsum board paper was mixed with
paper debris (Fig.2).

(4) Soil improvement using paper sludge ash: To utilize paper sludge ash

Fig.3 Excavation experiment of the soil in water
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EER%Z{T o7 ( Fig.6).

Fig.4 Estimation of crushed rock size by using resistive
force acting on the bucket

Fig.5 Tractive force measurement experiment

for soil improvement, a method that can decrease the elution of fluorine
from the paper sludge ash is required. This study confirmed that using
bone char, the elution of fluorine from paper sludge ash can decrease to 0.8
mg/L or lower, which is a soil environmental standard.

Studies on intelligent excavation by bucket
and blade

The following studies were carried out to establish an intelligent system of
excavation by bucket and blade.

(1) Soil excavation in water by flat blade: Testing of soil excavation by
blade was carried out on land and in water. This study confirmed that the
resistive force in water was lower than that on land because soil shear force
decreased as the degree of soil saturation increased (Fig.3).

(2) Estimation of crushed rock size by using the resistive force acting on
the bucket: In 2017, a method was developed for estimating crushed rock
size through excavation work. It was found that the developed method was
valid (Fig.4).

(3) Trafficability of the vehicle in water: In seabed resources development,
evaluation of the trafficability of a vehicle in water is required. In 2017, an
experimental apparatus for measuring soil shrinkage characteristics
caused by the crawler vehicle was developed, and soil shrinkage test was
carried out. Moreover, the traction force of a small crawler vehicle in water
was measured (Fig.5).

Study on the acquisition of ground information
by UAV

This laboratory is studying the development of a system for measuring
ground strength using an unmanned aerial vehicle (UAV). Two systems
are now under investigation. One estimates the ground strength from the
impact acceleration of a weight when it impacts on the ground surface. The
other one estimates the ground strength from the penetration depth of a
rectangular column. In2017, a wireless measuring system was investigated.
Furthermore, the accuracy of measuring the penetration depth of
rectangular column was examined (Fig.6).

Fig.6 Measurement result of rectangular column depth
penetrated in the ground
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