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Improvement of swamp rice cultivation for stable production
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Strength Properties of Eco-mortar Made with Oyster Shell Aggregate and

Ground Granulated Blast Furnace Slag and Application to Pavement

Material
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In recent years steel industry by-products and
waste shell management become real challenge due
to their large amount, expensive management system
and adverse effects on environment. On the other
hand the demands of the construction materials are
increasing day by day. Eco-mortar (made with
recycled aggregate and eco-binder) which has
positive relation with reduction of environmental
hazards can play a vital role to save the environment
and to continue the present construction activities.

The present study was an attempt to elucidate the
effects of ground granulated blast furnace slag
(GGBFS) as partial replacement of ordinary
Portland cement (OPC) and oyster shell (OS)
aggregate blended mortar on the strength properties
in different conditions and the effective use as
pavement material. To know the effective usability
of the study materials, brightness, light irradiation,
spectrometric analysis and skid resistance test
performed. Cylindrical samples (¢ 5 cm X 10 cm)
were used for the compressive strength test at 3, 7,
28 and 91 days. Blended mortar was top filled on
open graded asphalt concrete (30 cm X 30 cm X 5
cm) with about 1 c¢m thickness by the help of

vibrator. Total six types of mortar filled pavement
were used for brightness, light irradiation and skid
resistance test to compare with asphalt concrete
pavement.

Slag could be used up to 859 in partial
replacement of cement and 759 slag content will
give the highest strength for OS mortar. The
compressive strength of river sand (RS)-slag mortar
could be lowered at initial stage but finally will
increase about 179 than that of no slag mortar. At
28 days age, 30°C water curing samples showed the
highest strength for river sand mortar samples, and
20°C water curing showed the highest compressive strength
for OS mortar samples.

In brightness, light irradiation test and
spectrometric analysis showed that ordinary
Portland cement (OPC)-Slag-OS sample is the
brightest and highest solar reflector as well as it
showed lowest surface temperature within the study
pavements. In terms of skid resistance property in
wet condition, OS mortar filled pavement could be
used in walkways, parking area and other suitable
sites.

From the present study, it can be concluded that:

Considering the strength properties, slag can be
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used in OS and RS mortar at the rate of 75% and
509% respectively in replacement of OPC.
Comparatively higher temperature is preferable for
the high early strength of GGBFS blended mortar.
OPC-Slag-OS blended mortar inserted pavement

was the brightest and reduced highest surface
temperature (16°C ) in compare with asphalt pavement.
Slag blended Eco-mortar can be successful used in

pavement construction.
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Effect of soil adhesion on tractive performance of single grouser shoe
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In this study, the semi-empirical method was
adopted for conducting the prediction of vehicle
performance. The main parts of this study are
similar to the bevameter technique. It is consists of
two major parts: direct shearing test and penetration
test. Furthermore, in order to predict the vehicle
performance, three aspects must be known: the
single grouser shoe model including the dimensions
and the acted pressure; the shearing model (or the
failure type of the soil beneath the grouser shoe) for
this single grouser shoe; the soil parameters including
the density, the moisture content, the external and
internal friction angle, the soil cohesion and
adhesion, the sinkage exponent, the modulus &, and
k4. In this study, four different experiments were
performed, and the brief introduction will be
described as follow.

Effect of Soil Adhesion on Tractive Performance of Steel
Single Grouser Shoe Using Clay Soil Parameters (Chapter
III). The objective of this study is to investigate the
relationship of the off-road vehicle’s thrust, running
resistance and traction with soil adhesion using a
single grouser shoe model and clay soil. In this
experiment, the test soil has been changed 10

different moisture content levels from 8.59] to 549

Fs v
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(dry base) for soil parameters measurement. The
results indicated that the thrusts, tractions and
running resistances of single grouser shoe have the
similar trend under all grouser thickness ratios,
respectively. However, when the grouser thickness
ratio was 0.1, the thrust and traction have the
greatest values in all soil adhesion levels when the
moisture contents are equivalent. Based on the
comparison of the prediction result, the smaller the
grouser thickness ratio, the greater the thrust and
traction.

Effect of Grouser Height on Tractive Performance of
Single Grouser Shoe Under Different Moisture Contents
Soil (Chapter IV). The purpose of this study is to
investigate the grouser height affect on tractive
performance of a single grouser shoe under different
soil moisture contents. And also, ten different levels
moisture content of clay soil were provided in this
study. The experimental result showed that the
track vehicles with a shorter grouser performed
better under a dry soil, and performance with longer
grouser tracks was better under higher moisture
content soil.

Comparing Tractive Performance of Steel and Rubber
Single Grouser Shoe under Different Soil Moisture Contents
(Chapter V). The objective of this study is to
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compare tractive performances of steel and rubber
single grouser shoes which were changed with the
varied soil moisture content. As the same as the
previous experiments, ten levels soil moisture
contents ranged from 8.589% to 54.369% of clay soil
were provided. The experimental results showed
that thrust and running resistance of steel single
grouser shoe have similar trends to those of rubber
single grouser shoe. The thrust of rubber single
grouser shoe was always greater than that of steel
single grouser shoe with the increase of soil moisture
content, and as well as the running resistance.
However, traction of rubber single grouser shoe has
a different trend to that of steel single grouser shoe.
The traction of steel single grouser shoe was always
greater than that of rubber single grouser shoe at any
given moisture content except at the stage of less

than 159 moisture content. From the experimental
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results, it can be concluded that the steel single
grouser shoe performed better than rubber single
grouser shoe for the soil used in this study.

Effect of Soil Moisture Content on Traction Performance
Using Sandy Loam Parameters (Chapter VI). The
objective of this study is to investigate the effect of
soil moisture content on traction performance of
single grouser shoe. Sandy loam soil was used as the
test soil in this study. There were five different soil
moisture content levels which were changed by
adding water into it. The result indicates that the
thrust and traction of single grouser shoe with 0. 1
grouser ratio has the maximum value when the
moisture content was at the lowest level. However,
the maximum value of running resistance of this
single grouser shoe emerged when the moisture

content was at highest level.
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(Evaluation of joint properties in conventional wooden frame structure and

rationalization of construction)
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