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Shear properties and stress—strain relationships characterization
of Changsha compacted clay
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Abstract: To investigate the shear properties and stress—strain relationships of subgrade compacted clay, a
series of unconsolidated and undrained triaxial tests were carried out on Changsha clay under different
degrees of compaction, moisture contents, loading rates and confining pressures. The results show that the
elastic modulus and ultimate strength decay with the decrease of degree of compaction, the increase of
moisture content and the decrease of confining pressure, but there is a slight fluctuation with the loading
rate. The Mohr-Coulomb strength criterion of subgrade clay under complex conditions is established to

describe the variation law of the strength of subgrade clay with various factors. The total cohesion and total
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internal friction angle increase significantly with the increase of degree of compaction and the decrease of

moisture content. With the increase of loading rate, the total cohesion decreases first and then increases,

and the total internal friction angle increases first and then decrease. However, the fluctuation amplitude of

these two indexes is weak due to the change of loading rate. The unified characterization method on stress-

strain curves of Changsha clay is proposed, which can reasonably describe the three types deformation

curves with strain softening, stability and hardening.

Key words: road engineering; subgrade compacted clay; stress—strain relationship; elastic modulus;

ultimate strength; shear strength parameter
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Table 1 Basic engineering parameters of the tested clay
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Table 2 Scheme for triaxial test

HOESE SRR, R/ [l

5 /% OMC (% Xmin ") /kPa

1 96 1.0(14.4%) 0.70 30.60.90.120
2 93 1.0(14.4%) 0.70 30.60.90.120
3 90  1.0(14.4%) 0.70 30.60.90.120
4 87  1.0(14.4%) 0.70 30.60.90.120
5 96 1.2(17.3%) 0.70 30.60.90.120
6 96 1.4(20.2%) 0.70 30.60.90.120
7 96 1.6(23.0%) 0.70 30.60.90.120
8 96 1.2(17.3%) 0.50 30.60.90.120
9 96 1.2(17.3%) 0.85 30.60.90.120
10 96 1.2(17.3%) 1.00 30.60.90.120
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Fig.1 Flow chart of triaxial test procedure
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Fig.2 Stress—strain curves under different degrees of compaction
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Fig.5 Failure modes under different moisture contents
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Fig. 6 Stress—strain curves under different loading rates
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Table 3 Verification results of the proposed ultimate strength prediction model
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SCHk[241(F6 1) 0.01 3.52 —1.44 —767.09 1386.48 0.29 58.94 0.96
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Fig. 10 Mohr's semicircles and shear strength envelopes under different degrees of compaction
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Fig. 11 Mohr's semicircles and shear strength
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Fig. 15 Verification results of unified stress—strain characterization model of Changsha clay
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