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Effects of gradation scale method on maximum dry density of
coarse-grained soil

ZUO Yong-zhen, ZHANG Wei, PAN Jia-jun, ZHAO Na
(Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research Institute,
Wuhan, Hubei 430010, China)

Abstract: There are about 4 methods, i.e. scalping method, equivalent substitution method, similar gradation method and hybrid
method, to model the site gradation of soil materials according to the code. And 15 modeling gradations of coarse-grained materials
from an engineering site have been modeled by using these gradation scale methods; by the same token, their equivalent particle
diameters are 60, 40, 20 mm. The maximum dry density tests also have been conducted to these modeling gradations in the same
vibration energy; and the distributing law of maximum dry density value can be concluded. In conclusion, the maximum dry density
value goes together with the nonuniform coefficient, curvature coefficient, maximum particle diameter and lower groups (<5 mm),
etc. And a corrected gradation parameter has been put forward to normalize the relationship between maximum dry density and
relative parameters of gradation. To justify the rationality of normalized formula, the site coarse-grained materials compaction tests
have been conducted with the sample diameter of 1 m.
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Fig.1 The site gradation curve of coarse-grained soil
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Table 1 The test gradation of coarse-grained soil and tested results
G g AN RDHREAR (mm) £ 5 /% AHRAE dio TPRIRAE dso BHKAR do A RE MERE oy
1 T
60~40 40~20 20~10 10~5 <5 /mm /mm /mm Cy C. Ag/em’)
TCso 222 25.9 222 14.8 14.8 3.8 10.1 26.0 6.8 1.0 2.143
MERIE TCao 333 28.6 19.0 19.0 32 7.8 18.0 5.6 1.1 2.146
TCy 429 28.6 28.6 2.8 52 11.0 3.9 0.9 2.120
. DLgo 24.0 28.0 24.0 16.0 8.0 5.7 13.0 27.0 4.7 1.1 2.057
*;;:% DL4o 37.9 325 21.6 8.0 5.6 10.1 19.5 3.5 0.9 2.024
i
" DLy 55.2 36.8 8.0 5.4 7.9 13.0 2.4 0.9 1.909
K XS33.60 18.0 25.0 19.0 13.0 25.0 1.9 6.8 22.0 11.9 1.1 2.193
G XSs.40 30.0 21.0 17.0 32.0 1.3 4.5 16.0 12.8 1.0 2.203
Iy
XS10-20 30.0 22.0 48.0 0.6 22 7.5 12.5 1.1 2.197
HHy.s0  20.7 27.5 19.3 16.5 16.0 3.0 9.0 25.0 8.3 1.1 2.135
HHj.490 36.5 25.6 21.9 16.0 3.1 8.0 19.0 6.1 1.1 2.105
e HH33.40 452 38.8 16.0 3.5 6.9 12.0 3.4 1.1 2.158
HHj.50 32.9 25.0 17.1 25.0 1.9 6.4 17.5 9.2 1.2 2.007
HH3 320 44.5 30.5 25.0 1.9 6.0 11.0 5.8 1.7 2.055
HHs.50 37.6 30.4 32.0 1.3 4.6 9.4 7.2 1.7 2.139
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Fig.2 Relationships between maximum dry density and

maximum particle size
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Fig.3 Relationships between nonuniform coefficient and
maximum particle size in mixing scale method
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