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Abstract: Based on the filling gradation of rockfill of Aertashi high concrete face dam under construction, field large-scale
relative density tests are carried out. The three-factor map is used to study the design method of the double-control filling
standards of porosity and relative density of the rockfill. Based on the pit detection data of the rockfill, the corresponding
on-site filling quality control process is explained. The results show that: (1) The filling gradation of the rockfill of Aertashi
concrete face dam is basically in accordance with the fractal distribution, the fractal dimension of particle size is between 2.516
and 2.633, and the compaction performance is superior. (2) From the different scales of the similar method, the relative density
test results of the rockfill can be obtained. The scale effect of dry density of the rockfill is already small when the maximum
particle diameter reaches 400 mm. The three-factor map can be directly produced by using the relative density test results of the
maximum control particle diameter equal to gradation of 400 mm as the basis for evaluating the compaction quality of the
rockfill on site. (3) For the rockfill satisfying the design porosity of not more than 19%, the relative density must not be less
than 0.76 if the relative density is required to be compacted. There are still 15% of the test pits that do not meet the compaction
requirements of the double-control filling standards. The porosity of the rockfill is greatly affected by the gradation. The rockfill
that meets the porosity requirements cannot guarantee sufficient compaction. It is theoretically not suitable as the compaction
standards for the rockfill. (4) The double-controlled filling standards of porosity and relative density provide a theoretical basis
for the design of well-graded and fully compacted rockfill. They can better meet the deformation control requirements of high
rockfill dams and are the foundation for ensuring the safety of theirconstruction and operation.
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Fig. 1 Probability distribution of filling gradation and fractal
dimension of rockfill
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Fig. 2 Large relative density test gradation of averagely-graded
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Fig. 3 Field large-scale relative density test gradation of rockfill
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Fig. 4 Diagram of field density barrel test process
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Table 1 Relationship between average gradation dry density and

maximum particle size

BAKZ O G T3 /(g om )
/mm D FME PN
500 2.575 1.919 2.361
400 2.575 1.917 2.362
300 2.575 1.911 2.357
150 2.575 1.873 2.335
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Table 2 Test results of relative density of rockfill
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1.4 MIAELREREMERSH
L HEA RS 2 E PR 5 AREAR 20K F-400 mm,
T8 B4 FOR ST A RIS AN, SRR AT B IR, #



% 4 3]

KR R IARIHE A R TR P FR bt /e -5 N 613

DR SHEAORL S =7 Kl T3 2 R T 5, 19
FEe i = = K

241
722 %
E
Q
% 2.1 v D;=10
Z o D;=0.9
Bool o Dir=0.8
&g~ o D=0.7
- 1.9 * Dr:o'iA/A’_A—\A\A
18 . . . .
245 2.50 2.55 2.60 265

REESTESE D
E 5 HAKIMAHABMENBEEREER

Fig. 5 Large-scale relative density test results of rockfill materials
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Fig. 6 Schematic diagram of double-control filling standards for
rockfill
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