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Abstract: Based on the design filling gradation of rockfill materials for Lawa super-high face dam, the main factors affecting
the test accuracy of large density barrel are studied by means of numerical and field tests. The double-control index of rockfill
porosity and relative density is proposed, and its applicability is verified by the results of rolling tests. The results show that: (1)
For the field density barrel tests on the coarse-grained soil with a large particle size, which is difficult to be fully mixed, the
method of artificial layering can effectively reduce the discreteness of the test results. (2) The selection of container size has a
great influence on the test results, and too large size will bring higher test cost, even difficult to implement, while too small size
will bring obvious container boundary size effect. Considering the actual situation in the field, the size effect of the test results
is relatively small when the density barrel test size meets the minimum ‘diameter to diameter ratio” and the ‘height to diameter
ratio’ is about 4.0 and 2.0, respectively. (3) With the increase of the maximum particle size, the extreme dry density of density
barrel tests shows an increasing trend. However, when the maximum particle size reaches 400 mm, the extreme dry density is
basically stable. The test results can be used as the basis for compaction design and filling quality control. (4) The porosity is
not higher than 19% and the relative density is not less than 0.75. The requirements can be met by using 32T vibration rolling
12 times. (5) For the soil with a large particle size with horizontal layered compaction, the ratio of the thickness of compaction
layer to the maximum particle size can be appropriately increased, which can achieve better compaction efficiency. It is an
optimal compaction scheme for rockfill materials to take a loose paving layer with a thickness of about 1.0 m and a maximum
particle size of 400~600 mm. The research results can be directly applied to the compaction design and evaluation of

coarse-grained soil with large particle size, which has a great

application value. WRsHHEA: 2021 -07-19
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Fig. 1 Diagram of technical circuit of density barrel tests
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Fig. 2 Angle of repose stacking tests
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Fig. 3 Flow chart of numerical simulation of angle of repose
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Fig. 4 Results of experimental and numerical tests angle of repose
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Fig. 5 Triaxial results of laboratory and numerical tests
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Table 1 Micro-parameters of numerical tests
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Fig. 6 Variation of porosity during vibration
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Fig. 7 Relationship between gradation width and porosity
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Table 2 Test schemes for different packing methods
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Fig. 9 Three-layer mixed sample
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Fig. 10 Sample with large particles first and then fine particles
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Fig. 11 Distribution of porosity frequency under different packing

modes and Ho/dmax conditions
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modes and Ho/dmax conditions
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Fig. 13 Coefficient of variation of numerical test results
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Fig. 16 Grading of large-scale relative density tests on rockfill
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