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Experimental study on effect of scaling on compact density of coarse-grained soils
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Abstract: There is a certain difference in compact density of rockfill materials between the real gradation and corresponding
scaling gradation. In order to describe the difference quantitatively, the scaling effect can be divided into two parts, changes of
the maximum particle size and the gradation structure. With the mentality that the continuous gradation is combined with the
similar gradation method, many gradations of rockfill materials are designed, and their maximum particle sizes are 60, 40, 20
mm. The surface vibration compaction tests are conducted to study the effects of the maximum particle size and gradation
structure on the compact density of rockfill materials respectively. The effects of the maximum particle size and gradation
structure on the compact density can be described quantitatively by using the proposed function form. The prediction model for
the compact density of rockfill materials is proposed, which considers the effects of the maximum particle size and gradation
structure, the applicability of different rockfill materials is discussed, and the accuracy of this model is verified through a
number of laboratory compaction test data. In addition, a way for quantitatively studying the scaling effect of rockfill materials
is proposed.
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Table 1 Gradation parameters and curve areas

%5 d, .. /mm m b S P /(g-cm >
1 60 1 06 0578 2.215
i) 60 1 03 0466 2.200
#3 60 1 02 0366 2.136
#4 60 1 -1 0.283 1.962
#5 60 0.8 0.6 0.660 2.246
*6 60 0.8 03 0.542 2.243
#7 60 0.8 -02 0432 2.191
#8 60 0.8 -1 0.338 2.061
#9 60 0.6 0.6 0.754 2.190
10 60 0.6 03 0.638 2.271
11 60 0.6 -02 0521 2.284
12 60 0.6 -1 0415 2.214
13 60 04 0.6 0.859 2.038
14 60 04 03 0.758 2.142
15 60 04 -02 0.644 2.251
16 60 04 -1 0530 2.220
#17 40 04 -02 0.644 2.216
18 40 0.6 -1 0415 2.197
19 40 0.8 0.6 0.660 2.206
20 40 1 03 0466 2.178
1 20 04 -02 0644 2.165
22 20 0.6 -1 0415 2.149
23 20 0.8 0.6 0.660 2.157
24 20 1 0.3  0.466 2.136
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Fig. 1 Gradation curves of experimental coarse-grained soils
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Table 2 Fitting results of Dashixia rockfill
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Fig. 7 Measured and predicted values of compact density

3 BATEEZRIEANIIE
ASCRBAT T —FoRURDRH 5 S e, ik
258 7 2 R RE R RAE . vk, FANER
i 2R IGERAR (B ERD, Sl kbE AR 2K
FEHER R, BEE N RRS . HEAT T _RIR R 24 HARIT
FRLRE S5 . ML (6) A 53 RHAL %
55 I R T AR S e K RIAR Z T IR 3R S5 SR LR 3.

*3 DERAEMAER

Table 3 Fitting results of Maji rockfill
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Fig. 8 Measured and predicted values of compact density of Maji

rockfill
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Fig. 11 Measured and predicted values of maximum dry density
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