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Abstract 

This study is primarily concerned with the measurement of small strains of soil. 

Experience has shown that the strain in the ground was actually very small. A 

programme of triaxial compression tests was conducted on re-constituted compacted 

soil samples taken from a site in Shah Alam, Selangor Daml Ehsan. The samples were 

prepared at a moisture content equivalent to it 95 % of its maximum dry density on 

the wet side of optimum water content. The samples were instrumented with local 

axial strain devices mounted directly on the soil. 

Recent work has demonstrated that soils can be equally as brittle as rocks and 

that the understanding of their behaviour strains below 0.05 % is very important. 

Indeed, K-0 normally consolidated clays may reach peak strength at strains as low as 

0.1 %. Even when the behaviour is not brittle, the strains prior to yielding are usually 

very small.From the study, the soil stiffness at small strains which is reflected the 

value of Young Modulus (E), is actually higher than the soil stiffness measured in the 

laboratory. This is followed that the value of E used in design should be based on the 

actual E value in small strains test. 
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CHAPTER 1 

INTRODUCTION 

1.1 Problem Statement 

The strains which occur in the ground are actually very small in the order of less than 

0.0001 % (Burland, 1989). The conventional triaxial test used to measure strain of 

the soil normally underestimates the soil stiffness., because the strains are measured 

external to the sample. Systems compliance, creep and bedding errors also contribute 

this short-comings. This resulted in the lower estimate of the soil stiffness. The 

variation of soil stiffness with strain is shown in Figure 1.1. 

It can be seen that the soil stiffness G is actually higher than it usually measured in the 

laboratory. Limitations of conventional triaxial tests : 

• the effects of end restraint or stiffness on the stress and strain distribution in the 

specimen or both cause a departure from the right cylinder assumption 

• compliance of the system, including an internal load cell, porous stones, filter 

paper, top cap, and other elements are included in the measurement. 

• Problems of contact between the specimen and the end caps are covered by the 

term "Bedding Error" and may include the following :-


