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INTRODUCTION

Roads have been constructed on bamboo fascines , logs or timber , or on brush or
small trees ( 1 ). The reinforced earth structures was initially used for highway
retaining walls and bridge abutments and subsequently to sea walls , marine bulkheads,
dams , and safety dykes for the secondary containment of liquefied natural gas and
crude oil. Now a days , these structures have also been applied to create large slot-
type coal bunkers and ore storage facilities ( 2 ). From the findings of literature it
shows that different type and shape of reinforcing materials have been used by a
number of investigators in the past , but to date no one has reported on the use of
metallic powder as earthwork reinforcement. Therefore , two type of metallic powders (
cast iron and aluminium ) have been selected for this present investigation. The main
purpose of this present research attempted to assess the influence of metallic powders
on strength and deformation behavior of compacted soil under undrained triaxial
loading conditions.

SAMPLE PREPARATION AND TESTING PROCEDURES

Samples were typically 50 mm in diameter and 100 mm in height. Requisite amount of
oven dried soil passing through IS 425 micron sieve was taken. Metallic powders in
varying percentages of weight of soil were uniformly mixed with the soil. Exact amount
of water was then added to each lot and was thoroughly mixed. The samples in the mould
were always compacted in three Tayers. Soil prepared in the mould was divided into
three equal portjons approximately. The first portion of the sample was then transfer-
red into the mould, roughly levelled and compacted with the rammer. The surface was
Jevelled and the next portion of the soil was then transferred into the mould and the
operation repeated ti11 the full sample height was reached. The sample was then
transferred from the split mould to a standard sampling split mould and was trimmed at
top and bottom for level ends and stored in a desicator for testing. The weight of
sample before and after the test were taken to check the moisture content and dry
density of the sample and unsatisfactory samples were rejected. Strain controlled tests
were used for all the undrained triaxial tests. A deformation rate of 3 mm/min. was
used. The stress-strain curves were plotted in a X-Y pen recorder. Tests were carried
out till either the failure of the specimen or 16% strain was reached.
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EXPERIMENTAL RESULTS AND DISCUSSION
Confining Pressure = 1.0 Ko/Crl _ The typical stress-strain curves ob-
b uith Metallic Powder | 0.25 1 tained from these tests are given in
Figs. 1 and 2. The optimum moisture con-
tent of soil sample was 28.8%. The
liquid 1imit and plastic limit of the
soil was found to be 48.40% and 27.45 %
respectively. The specific gravity of
soil was 2.704. The effect of type of
metallic powders, the apparent shear
strength parameters and the initial
tangent moduli were studied. It has

been found from the experimental results
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Fig. 1.-Stress-Strain Relationships for Metallic Powder ( Aluminium )
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soil samples depend on the function of Hithout hetallic Powder
the metallic powders. It can be
revealed that the small amount of
metallic powders caused a consistent

and substantial increase in strength
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compared to that of an unreinforced 6
sample. The initial tangent modulus o, 2.oStrse-stmstn Rt for Hesathic Power { Ca5t 1100 )
shows to decrease at higher confining
pressure. However , the peak stress was also found to increase due to metallic powders
at higher confining pressure. The apparent cohesion can be improved considerably while
the angle of internal friction was unaffected by the presence of metallic powders. The
degree of improvement in the deformation characteristics of soil are markedly improved
by all type of metallic powders.
REFERENCES
1. Flodin, N., and Broms, B., "Historical Development of Civil Engineering - in Soft
Clay ," Ch. 1., in Soft Clay Engineering , Elsevier , 1981, pp. 124 - 126.
2. Warwick, E.R.J., "Reinforced Earth - its Design and Application, " Ground Engineer-
ing , Civil Engineering , September , 1982 , pp. 52.
ACKNOWLEDGMENTS
This research was supported by Tokyu Foundation , Tokyo, Japan. The authors extend
their sincere thanks to Prof. M. Kamiyama for his kind permission to carry out the
tests in the Soil Mechanics Laboratory. We thank Mr. E. Mequro and others for their
assistance with the laboratory work. The interest and encouragement from Mr. E. Saito
and Dr. T. Katada is appreciated.

554



