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Analysis of scale effect of coarse-grained materials
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(1. Zhejiang Key Laboratory of Hydraulics Disaster Prevention and Mitigation, Zhejiang Institute of Hydraulics and Estuary,
Hangzhou, Zhejiang 310020, China; 2. Institute of Hydraulic Structures, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract: To understand scale effect of coarse-grained materials, the forms of scale effect are systematically clarified. The scale
effect is divided into dense degree scale effect and mechanical properties scale effect. We analyze results of previous studies and
summarize the performance of the law. The scale effect of dense degree is that the maximum or minimum dry density increases with
the growth of the maximum diameter, which is regardless of scale methods. The law can be explained in terms of gradation, particle
shape and compaction energy. With regard to the scale effect of mechanical properties, for the specimens with the same dry density,
both shear strength and modulus decrease with the increase of the maximum diameter, which is resulted from compaction degree and
particle strength. However, under the criterion of the same relative density, the law of scale effect of mechanical properties is unclear,
and thus further studies need to be conducted.
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Table 2 Parameters of E-B of Sanbanxi rockfills
BAHITE e
BE MR g i ; K mo R R,
/ mm / (g/em”)
J\-3 200 SN 2.10 1160 0.38 501 0.07 0.87
i J\-4 200 SRR 2.15 1361 0.49 428 0.19 0.94
tEEf J\-5 200 SRR 2.18 1388 0.54 648 0.19 0.93
) o 2.13 1095 0.20 182 0.33 0.79
EN 60 TRAE
2.15 1200 0.49 480 0.14 0.89
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Table 3 Parameters of E-B of Gongboxia rockfills
Wi IR ity BRRAE e rom T K n K m R
/ mm / (g/em”)
3BT AR EW 60 AR 2.17 620 0.66 250 0.13 0.95
37 800 2.17 453 0.32 207 -0.12 0.78
SBI TR EW 60 AR 2.34 1 000 0.48 500 0.34 0.86
37 800 2.34 1698 0.29 675 0.21 0.87
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Table 4 Parameters of E-B of Pankou rockfills
EEPN K . y
W b ) g i R FLax K n Ky - R
mm
W7 1 B 200 SEERRAR, 0.18 919 0.35 203 0.03 0.53
- AR e
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. TR RE R K o 0.22 795 0.24 395 0.06 0.78
R 60 BT
0.21 955 0.24 440 0.11 0.78
s v 200 SRR 0.21 1110 0.49 488 0.12 0.79
Win v 100 MG i 0.21 910 0.25 383 0.13 0.79
; PR BT
) o 0.21 930 0.26 442 0.11 0.82
EAV 60 BT
0.20 1050 0.31 497 0.14 0.82
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Table 5 Parameters of E-B of Shuibuya rockfills
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ek i 8 FROTE LR K n Ky - R
/ mm
mo1 800 0.22 1161 0.260 606 0.09 0.79
Easkives: mo2 800 0.20 1231 0.296 636 0.15 0.77
EN = 60 BB 0.20 1200 0.300 520 0.08 0.83
q01 800 0.20 1099 0.348 394 0.03 0.76
5 9H e =
WAL q02 800 0.18 1069 0.339 424 0.02 0.77
e 60 TR 0.20 1010 0.270 420 0.05 0.79
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