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Evaluation of Sand Replacement Method for Determination of Soil Density

a4 Ay Park, Sung-Sik
x5 @ A Choi, Hyun-Seok

Abstract

A sand replacement method is commonly used to determine the density of the compacted soils, The density of the
test or compacted soil is computed on the assumption that the calibration container has approximately the same size
or volume and allows the sand to deposit approximately in the same way as a test hole in the field. The sand filling
process is simulated in the laboratory and its effect on the determination of density is investigated. Astificially-made
holes with different heights and bottom shapes are prepared to simulate various shapes of the test hole in the field.
Three sands with different gradations are used in the testing to examine how sand grain size influences the determination
of density in the field. As the height of a test hole increases, the error between known density and calculated density
decreases, regardless of the types of test hole and sand used. The results of this study can be used to reevaluate and

revise the test method for soil density by the sand replacement method.
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Hole type Depth volume Vm mass My volume V mass Mzm Pd Error
(cm) (cm®) (9) {cm®) () (g/cm?) (g/cm’)

10 715.27 1127.27 772.10 1044.29 1.356 —-0.11

A 20 1307.70 2027.24 1388.52 1909.24 1.38 -0.08
30 2143.06 3288.93 2252.69 3128.87 1.39 —-0.07

10 1470.71 2242.00 1535.62 2147.24 1.40 —0.06

B 20 2955.02 4462.71 3056.65 4314.33 1.4 -0.05
30 4332.56 6510.61 4459.32 6325.54 1.42 —-0.04

10 1571.26 2413.46 1653.05 2294.04 1.39 -0.07

C 20 3686.52 5545.81 3799.18 5382.32 1.42 —-0.04
30 5748.37 8709.72 5965.56 8392.62 1.41 -0.05
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