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ABSTRACT : The Korean Industrial Standards (KS F) have a various regulations for measuring the weight of dried soil and rock.
However, if the dried weight is measured in air after drying at 110+5°C or 105+5°C, a weight singularity occurs, in which the weight
decreases and then increases as the measurement time continues. In this study, basaltic rock from Ulleung Island was oven dried
at 40 to 110°C. The weight was measured on an electronic scale with a sensitivity of 0.0001g (0.1mg) to find weight singularities.
A method to easily determine the dry weight using the weight singularities was presented. As a result of analyses of the singularity
of rock specimen according to temperature, the singularities were appeared in the temperature range of 40 to 110°C, and the weight
of the singularity was smaller as the heating temperature increased. In particular, the weight singularity duration appeared, and the
duration of the singularity was shorter as the heating temperature increased. The results of the convection measurement experiment
showed that the cause of the singularity is the convection phenomenon caused by the contact of the heated rock with the air. The
weight decrease of oven dried rock occurs when the effect of convection is dominant over the effect of air moisture absorption.
Conversely, the weight increase of rock occurs when the effect of air moisture absorption is dominant over the effect of convection.

Keywords : Basaltic rock, Dry weight, Singularity, Duration, Convection
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Fig. 3. Shapes in 6 directions of basaltic rock specimen
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Table 1. Dry weight of rock specimen depending on temperature

Temperature| Measure- | Initial | . FiISt. . Last. Recovery

(°C) ment point SmgUFal‘lt}’ smgu.larlty point
point point

10 Time (min) 0 8.9667 | 14.2833 | 20.8333

Weight (g) | 52.2492 | 52.2489 | 52.2489 | 52.2492

50 Time (min) 0 8.6458 13.6979 | 20.8667

Weigh t(g) | 52.2404 | 52.2398 | 52.2398 | 52.2404

Time (min) 0 9.8824 | 14.7255 | 23.9902

o0 Weight (g) | 52.2310 | 52.2302 | 52.2302 | 52.2310

20 Time (min) 0 10.5897 | 14.7436 | 26.3333

Weight (g) | 52.2250 | 52.2238 | 52.2238 | 52.2250

%0 Time (min) 0 10.3333 | 15.0000 | 26.4500

Weight (g) | 52.2228 | 52.2214 | 52.2214 | 52.2228

90 Time (min) 0 11.2833 | 14.6833 | 27.4500
Weight (g) | 52.2205 | 52.2188 | 52.2188 | 52.2205

100 Time (min) 0 11.1667 | 14.8333 | 28.1500

Weight (g) | 52.2180 | 52.2159 | 52.2159 | 52.2180

1o Time (min) 0 12.1818 | 15.2121 | 31.1061
Weigh t(g) | 52.2163 | 522136 | 52.2136 | 52.2163
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Table 2. Area of the singularity influence depending on temperature

Temperature Singularity effect area
°C) (As, g'min)
40 0.003922
50 0.007776
60 0.011533
70 0.018292
80 0.021782
90 0.026222
100 0.033407
110 0.046084
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