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Experimental study on scaling effect of compaction density of coarse-grained soil based on gradation equation//
CHU Fuyong', ZHU Jungao®, XU Kai’, WENG Houyang® (1. School of Civil Engineering and Architecture, Wenzhou

Polytechnic, Wenzhou 325058, China; 2. Key Laboratory of Ministry of Education for Geomechanics and Embankment
Engineering , Hohai University, Nanjing 210098, China; 3. China Southwest Geotechnical Investigation & Design Institute
Co. , Lid. , Chengdu 610000, China; 4. Hongrun Construction Group Co. , Lid. , Ningbo 315000, China)

Abstract: Four different scaling methods, including scalping method, equal-weight replacement method, similar grading
method and mixing method were used to obtain the maximum dry density in laboratory according to the original average
design gradation curve of rockfill in the Shuangjiangkou core-wall rockfill dam. Based on the test results and gradation
equation of soil, a quantitative index of gradation composed of grading area and the content of grains smaller than 5 mm
(Py) was adopted. The relationship of dry density versus grading area before tests, P; and maximum particle size was
fitted. According to the relationship, the maximum dry density of the real gradation can be determined. The fitting formula
between the quantified index of gradation before and after the test was obtained, and the relative change B, of the quantified
index of gradation before and after the test was used as the quantitative index of particle breakage to discuss the influence of
scaling method on the particle breakage of coarse particles during the compaction process. The results show that B,
decreases with the increase of particle size for equal-weight replacement method, but B increases with the increase of
particle size for scalping method, similar grading method and mixing method.

Key words: coarse-grained soil; gradation equation; maximum dry density; scaling effect; particle breakage
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