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Characterization of ageing effect of sands based on field testing indices
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Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)
Abstract: Ageing has significant effect on soil liquefaction resistance, and the quantitative characterization of ageing effect is
one of the key research themes in assessment of soil liquefaction. An ageing index (Al) characterizing soil ageing effect is
proposed based on small strain shear modulus (G.) and cone penetration resistance of CPT testing (q.), with further
normalization of soil density and stress state. This index is expressed by a function of the ratio between the fabric parameter of
small strain shear modulus and that of large strain penetration resistance. The analysis of laboratory test data shows that the
reconstituted sand has a stable reference Al value, while the field data reveal that Al increases with the increase of geologic age

of the soil deposit. Al is an apparent parameter as it can characterize the extent of soil ageing without the variable of time,

which provides a sound basis for further researches on the effect of soil ageing on liquefaction resistance.
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Fig. 1 Trend of aging effect on liquefaction resistance
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Table 1 Laboratory tests on the properties of Monterey sand

Dr OJV K qc Gmax
1% /kPa 0 /MPa /MPa
55 50 0.41 4.5 42.0
49 9 0.44 6.0 56.9
72 100 0.42 8.4 63.8
86 100 0.37 10.3 66.6
89 100 0.35 12.5 66.9
90 100 0.34 12.2 66.9
56 200 0.35 75 79.5
69 200 0.48 17.6 90.4
90 200 0.44 21.8 98.4
55 300 0.62 11.5 109.8
57 300 0.46 11.0 102.9
71 300 0.40 20.3 106.4
74 300 0.38 20.5 106.8
88 300 0.40 35.0 115.9
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Table 2 Fitting values of experimental constants
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