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Research Background " Methodology
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The simplest way to utilize such soil material 1S to Increase the mimic rainfall are technique (R.S. Ladd ctal., 1978) | | (inner cell reference tube, linkage rod)
compaction energy level (CEL) and at the drier conditions. High performed.
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the extent of its influence has yet to be fully understood. These three §__ Materials
concerns arises after the event of rainfall:

» Decreased shear strength

* Collapse (sudden deformation)

* Risk of increased axial strain due to traffic load
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1. To understand the strength properties of soil when compacted at Strength and Deformation Properties
the drier side of the compaction curve for low-graded soil material

with fines content from 20% to 30%.

To understand the deformation characteristics when low-graded
soll materials highly compacted at the drier side of the compaction
curve Is soaked during and after rainfall.
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HSR: Axle load > 19T

Research Introduction

Engineering problems associated with

unsaturated soil conditions on high-speed

railway embankment (HSR) — -
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Testing apparatus and methodology
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Variation of axial stress during test

Evaluation of Accumulated axial strain (&,)

Effect of compaction and saturation on &, Effect of fines content on &,

> Accumulated axial strain during cyclic loading by > Allowable settlement for slab track on raillway embankment,
varying the compaction and saturation is evaluated. taking Into account the current testing conditions and

» Relationship between the accumulated axial strain serviceabllity criteria, was found to be less than 0.33%.
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Requirements for utilization of low-grade
v’ Positive effect of suction on accumulated axial strain material (Katori sand):

was confirmed In unsaturated conditions. o Increase in compaction (D,)
v' Negative effect of suction on accumulated axial strain at o Precise control of water content (W.)

low saturation after soaking was clearly observed. considering the positive effect of suction in
v Increase Iin accumulated axial strain was significantly unsaturated conditions and by avoiding

seen with increase In fines content. negative effect of suction while soaking.
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Introduction

» Indian Rallways have planned construction of many high-speed rail projects In
near future. An earth embankment is the cheapest railway structure and for Its
construction, a good quality soil having low fines content (F.%) Is the most
Important requirement, so that the raillway embankment exhibits minimum
deformation during its design life. As per the geology of India, the availability of |-
good quality soil is low. R s e
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» In this research, an effort has been made to utilize a slightly lower gquality soll
having more fines content, In a railway embankment by doing better compaction.
The importance of moisture control in an embankment Is also studied. el
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Effect of better compaction on lower quality soil

At similar compaction level for all soils, the accumulated axial strain is lowest for good quality Inagi sand, but with better compaction of lower
guality soils, Katori sand with 18.8% fines performed similar to Inagi sand. However, F30 sand with 30% fines could not perform even with
better compaction.
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Importance of moisture control in compacted soil

Soll samples compacted In dry conditions under low saturation degree show highest stiffness, still their performance In terms of lower
deformation is not better. Such soils may satisfy the compaction parameters but may pose a potential risk of more deformation in future.
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