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Improvements on Method for Relative Density of Sand Experiments

FAN Meng-hua KONG De-zhi
Department of Civil Engineering & Architecture Henan University Kaifeng 475001 China

Abstract The paper introduces improvements on method for relative density of sand experiments. For the minimum dry density test
of sand test devices are improved to simplify the procedures and the test steps are adjusted to reduce the measurement error. The
reverse graduated cylinder method and the tilting graduated cylinder method are recommended as the best methods for minimum dry
density test and for leveling sand surface respectively. The optimum sampling quantity and the times of reversing graduated cylinder
are studied. For the maximum dry density test the use of elecirically operated relative density instrument small metal cylinder and
15 min vibration time for each layer of specimen are proposed.
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Fig.1  Ameliorated long-neck funnel and taper cork
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Fig.2 Ameliorated instrument
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Table 1 ~ Comparison of sand minimum dry density measured

with funnel and reversing graduated measuring cylinder methods

pp/ g cm 3

m /g
1 1.46 1.46 1.47 1.48 1.47 1.48 1.46 1.46 1.47 1.46 1.467 0.0064
1.491.481.501.491.481.491.491.511.491.49 1.491 0.0056
2 1.461.47 1.44 1.44 1.46 1.44 1.46 1.47 1.46 1.47 1.457 0.0102
1.52 1.511.52 1.541.52 1.51 1.51 1.51 1.54 1.54 1.522 0.0108
3 1.48 1.471.491.48 1.48 1.47 1.47 1.47 1.48 1.48 1.477 0.0056
1.481.471.491.491.471.481.481.481.481.49 1.481 0.0054
4 1.461.461.471.461.461.481.481.471.461.46 1.466 0.0072
1.491.481.491.501.491.511.491.481.491.49 1.491 0.0056
5 1.431.441.44 1.41 1.441.441.441.441.431.43 1.434 0.0072
1.491.521.511.521.47 1.51 1.521.49 1.51 1.52 1.506 0.0136
6 1.531.521.531.531.541.50 1.52 1.54 1.52 1.51 1.524 0.0100
1.591.571.591.58 1.571.59 1.57 1.57 1.59 1.58 1.580 0.0080
7 1.491.541.521.521.491.491.491.521.521.49 1.507 0.0170
1.491.511.521.491.491.52 1.51 1.52 1.49 1.51 1.505 0.0120

2

Table 2 Relationship between minimum dry density of sand measured with

reversing graduated measuring cylinder method and experimental sequence

p/ g cm”

1.461.46 1.47 1.48 1.47 1.48 1.46 1.46 1.47 1.46 1.46 1
1.48 1.471.49 1.48 1.48 1.47 1.47 1.47 1.48 1.48 1.47 2
1.461.46 1.471.461.461.48 1.48 1.47 1.46 1.46 1.46 1
1.431.441.441.411.441.441.441.441.431.43 1.41 4
1.531.521.531.531.541.501.521.541.521.51 1.50 6
1.46 1.47 1.48 1.471.471.491.501.47 1.491.47 1.46 1
1.461.471.441.441.461.441.46 1.47 1.46 1.47 1.44 3
1.491.541.521.521.491.491.491.521.521.49 1.49 1
3
Table 3 Relationship between minimum dry density of sand measured
by funnel method and experimental sequence
p/ g em”3
1.491.481.501.491.481.491.491.511.491.49 1.48 2
1.481.471.491.491.471.481.481.481.481.49 1.47 2
1.491.481.491.501.491.511.491.481.491.49 1.48 2
1.491.521.511.521.471.511.521.49 1.51 1.52 1.47 5
1.591.571.591.58 1.571.591.571.571.59 1.58 1.57 2
1.521.511.521.541.52 1.51 1.51 1.51 1.54 1.54 1.51 2
1.491.511.521.491.491.521.511.521.491.51 1.49 1
1.4
2
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Fig.3 Maximum dry density of sand at different hitting time
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Fig.4 Relationship between maximum dry density of sand measured

with measuring cylinder method and sample quantity
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