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Experimental study on scale effect of mechanical properties of rockfill materials
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Abstract: Due to few experimental achievements on scale effect of mechanical properties of rockfill materials, series of triaxial

tests are made with different gradations and maximum diameters. The maximum diameters are 20, 40 and 60 mm. The 9 groups

of gradations are designed with the same fractal dimensions under differecnt maximum diameters. The values of fractal

dimensions are 2.3, 2.6 and 2.7, respectively, which represents coarse materials, medial materials and fine materials. The

sample preparation standard is designed under the same relative density. The results show that the internal friction angles, initial

tangent moduli and bulk moduli increase with the increase of the maximum diameters.
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Fig. 1 Gradation curve
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Table 1 Minimal densities, maximal densities and sample densities

g NTEE  RATEE  WRETEE
fgem®)  fgem?) [(gem’?)
60-2.3 1.60 2.20 2.08
60-2.6 1.74 2.26 2.16
60-2.7 1.77 2.24 2.15
40-2.3 1.57 2.18 2.06
40-2.6 1.70 2.23 2.13
40-2.7 1.75 2.22 2.13
20-2.3 1.52 2.14 2.02
20-2.6 1.65 2.18 2.08
20-2.7 1.67 2.15 2.06
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Fig. 2 Stress-strain curves
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Fig. 3 Relationship between internal friction angle and maximal
particle size
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Table 2 Summary of parameters of Duncan Model E-B

AL Re K n Kyv m

60-2.3 0.805 841 0.498 606 0.086
60-2.6 0.763 921 0.500 1015 0.192
60-2.7 0.708 855 0.495 1389 0.123
40-2.3 0.817 841 0.500 544 0.134

40-2.6 0.805 1044 0.500 946 0.158
40-2.7 0.756 829 0.500 1497 0.094

20-2.3 0.798 671 0.498 617 0.045
20-2.6 0.726 689 0.500 1451 0.018
20-2.7 0.737 722 0.500 1435 0.037
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Fig. 4 Relationship between initial tangent modulus and maximal

particle size
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