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Abstract

During a construction of embankment, sub base, or retaining wall backfill, the speedy measurement of water content
is necessary. In this study, a test method for field determination of water content of soil by the calcium carbide gas
pressure (speedy water content measurement method) was evaluated for its reliability and accuracy. Dry oven and
microwave oven methods were also used for water content measurement. In the test, weathered granite and Nakdong
River sand in the site and kaolinite were used for water content measurement. The mass of 20, 22, 24, 26, 28, and
30 g of soil was respectively tested for 1, 3, and 5 min. The effect of each sample on water content was compared
one another and analyzed. As the mass and testing time increased, the water content increased. The amount of soil
was more important factor than testing time for the speedy water content measurement. In order to obtain similar
result to that of dry oven method, 3 min of testing time with 24 g of soil was necessary for weathered granite classified
as SM and 3 min with 30 g for Nakdong River sand classified as SP. For Nakdong River sand with 20-50% of

kaolinite, the water content by speedy measurement increased as the clay content increased.
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Table 1. Minimum scale for sample mass

Sample mass (g) Minimum scale (g)
Below 10 0.001
10~100 0.01
100~1000 0.1
Over 1000 1

Table 2. Minimum scale for sample mass

Recommend mass of
moist specimen (g)

Sieve retaining not more
than about 10% of sample

2.0 mm (No. 10) 100—-200
4.75 mm (No. 4) 300—-500
19 mm 500—-1000
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Table 3. Chemical composition of soils used in testing
. Component (%)
Soil type - -
SIOz A|QO Kzo Nazo F6203 Ca0 T|02
W. Granite 62.48 19.56 2.93 1.82 5.69 2.04 0.71
Nakdong River sand 78.23 11.32 4.03 2.43 1.98 1.66 0.35
Kaolinite 46.79 33.86 0.63 0.0 3.83 4.55 0.34
Table 4. Material properties of soils used in testing
Spec!flc Max grain size quff. Qf Coeff. of Plasticity Fine content USCS
gravity (mm) uniformity curvature (%)
W. Granite 1 2.69 53 14.9 0.5 NP 8.2 SP-SM
W. Granite 2 2.68 90 95.3 2.6 NP 3.4 GW
W. Granite 3 2.64 4.8 8.0 2.1 NP 29.7 SM
W. Granite 4 2.66 53 28.6 2.6 NP 23.4 SM
Nakdong River sand 2.65 2 1.8 1.0 NP 0 SP
£9 3% B4l SHYHO| 28 47 59
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