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Influences of fines content on cyclic resistance ratio of fines-sand-gravel mixtures
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Abstract: In the available researches on the cyclic resistance ratio (CRR) of saturated sand-gravel mixtures, the factors such as
gravel content, sample preparation method, relative density and consolidation stress ratio have been considered. However,
because of some reasons, the fines content (FC) has rarely been studied. The influences of the fines content on CRR of
fines-sand-gravel mixtures are studied based on a series of undrained cyclic triaxial tests. According to the theory of particle
contact state, the fines-sand-gravel mixtures are divided into coarse-like soils, fines-like soils and in-transition soils. "Cyclic
mobility" and "cyclic liquefaction" are introduced to describe the cyclic failure process of coarse-like soils, fines-like soils and
in-transition soils, and the criteria for the evaluation of cyclic failure of mixtures are proposed. The test results show that CRR
of mixtures decreases with the increase of FC when FC is less than 30%, thereafter, it starts to increase, and CRR is the weakest
when FC is 30%. Also, the analysis shows that CRR of mixtures decreases with the increase of e, when FC < 25% or FC >
35%, e can serve as a proper index to uniquely evaluate CRR of fines-sand-gravel mixtures, and an exponential relationship
between the decrease in CRR and the increase in ¢ is then obtained.
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Fig. 2 Void ratios of coarse-fines mixtures in binary packing model
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Table 1 Index properties of fines-sand-gravel mixtures
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Fig. 3 Grain-size distribution of fines-sand-gravel mixtures
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Fig. 6 Relationship between values of pore pressure coefficient and
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Table 2 Cases of undrained cyclic triaxial tests on fines-sand-

gravel mixtures

ol diREE O MXITERE LR ERALERE
M5 FC/% D/% e e
Cl 0 30 0.77 0.77
C2 0 50 0.70 0.70
C3 0 70 0.64 0.64
C4 10 30 0.59 0.78
C5 10 50 0.54 0.71
C6 10 70 0.48 0.65
C7 20 30 0.43 0.79
C8 20 50 0.38 0.73
C9 20 70 0.33 0.65
C10 25 30 0.38 0.84
Cl1 25 50 0.34 0.79
C12 25 70 0.30 0.73
C13 30 30 0.36 0.95
Cl4 30 50 0.32 0.89
Cl15 30 70 0.28 0.83
Cl16 35 30 0.38 1.07
C17 35 50 0.34 0.96
C18 35 70 0.30 0.85
C19 40 30 0.41 1.03
C20 40 50 0.37 0.92
C21 40 70 0.33 0.81
C22 50 30 0.50 1.01
C23 50 50 0.45 0.90
C24 50 70 0.40 0.80
C25 70 30 0.69 0.99
C26 70 50 0.62 0.89
C27 70 70 0.55 0.78
C28 100 30 0.98 0.98
C29 100 50 0.88 0.88
C30 100 70 0.78 0.77
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Fig. 8 Undrained cyclic triaxial test results of fines-sand-gravel mixtures with cyclic stress ratio (0.258) for testing case C5
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