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Damage of remains in soils subjected to the one-dimensional compression
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1. Introduction Development projects have led to many engineering operations in areas which have a long history of human
settlement. Modern construction processes create high stresses and these have the potential to seriously impact on important
archaeological remains. There is a danger of losing a large part of our archaeological heritage as these developments progress.
Therefore, the importance of collecting archaeological field data and combining this with laboratory testing in order to
develop conservation plans for archaeological resources in urban settings has been recognized V. The purpose of this study is

to examine the damage of ceramic inclusions in sandy soil specimens under one-dimensional compression.
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3. Strength for inclusions Figure 2 shows a typical force-displacement
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4. Compressibility of soil with inclusions Figure 3 shows the relationship 0.01 0.1 1 10 100
vertical stress 0y(MPa)
between the axial strain (e,) and the logarithm of the vertical stress (o,) for Fig.3 The axial strain- logé, relationship

each of the samples. There is no difference between the sample with only

Silica and that including C-4 inclusions. In the case of the Masado these also don’t appear to be any difference. It can be seen
that the soils including C-4 have the same yield stress as the plain soils. The yield stress for Masado is 2.33MPa, and
12.77MPa for Silica.
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5. Damage of inclusions in soils subjected to the one-dimensional
compression Crushing tests were carried out on the C-4 inclusions removed

from the specimens after being subjected to different stress levels. The range
and average of orr for each stress are indicated in Fig 4. The oep-Oy
relationship for Silica was a little different to the relationship for Masado for
0, < 30MPa. The oy in silica suddenly decreased after 20MPa, whereas in
Masado it decreased more gradually. The plots for both soils over 50MPa
were almost identical and showed a higher degree of internal damage. The
date plotted in this way appears similar to the €,-logo, curve. In order to better
understand the effects of the yield stress of the surrounding soil on damage to
artefacts, o, was normalized with respect to each yield stress (pe.m» Pc-s) and
is plotted in Figure 5. The images of the ceramic remains after 1D
compression at 10MPa and 90MPa for both soils were shown in Photol. The
normalization made the data for different soils more scattered, thus implying
that the oy is independent of yield stress. Photo 1a shows the C-4 original.
Photo 1b shows the C-4 in Masado after being subjected to 1D compression at
10MPa. From observation there was no evidence of surface abrasion. The C-4
in Silica subjected to 1D compression at 90MPa underwent considerably more
surface abrasions than in Masado (Photo 1c and Photo 1d). This comparison
also holds for other stress levels. The reason for this difference was soil
particle size and shape. Figure 6 shows the relationship between the damage

and the energy. Damage and Energy were defined as :
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where Oggo is the inclusion’s original strength. The damage increases as the

Damage

energy increases. There are similar relationships for both types of soil matrix.
Using this relationship, the damage to artefacts in sandy soil subjected to 1-D
compression could be estimate irrespective of the type of sandy soil.

6. Conclusion One-dimensional compression tests have been carried out in
order to understand the damage to ceramic inclusions in a sandy soil.
Following the test, inclusion crushing tests were carried out to examine the
strengths prior to and after tests. The damage on the artefact’s surface and the

change in crushing strength were discussed. Measurement of the inclusion
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crushing strength showed that the internal damage decreased with increasing one-dimensional compression stress level and

was dependent upon the energy input to the soil.
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