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Experimental study on quick detection of moisture content of widely
graded gravel soil
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Abstract: A large amount of moisture content test data of the widely graded gravel soil impervious material for Rumei
Hydropower Station are analyzed. On the basis of ascertaining the moisture content and gradation of coarse and fine particles,
an experimental study on the moisture content of fully graded soil materials is conducted by combining the microwave humidity
method and the weighting method. The results show that the microwave humidity method can realize the rapid and accurate
detection of the moisture content of finely grained soil materials below 5 mm, and the combination of the microwave humidity
method and the weighting method can quickly obtain the moisture content of fully graded gravel soil materials. A comparison
with the test results by the traditional drying method shows that the error can be controlled within + 0.5%. The entire testing

process can be controlled to be completed within 15 minutes, which can strengthen the quality control efficiency of the soil

production process and the filling and rolling processes.
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Table 1 Calibrated results for fine soil

FEK AR E S

5 OR/% 1.50/(grem) 1.60/(g'em®) 1.79/(grem™) 1.90/(g cm)
1 138 923 1010 1319 1391
2 28 977 1050 1404 1448
3 36 1009 1099 1413 1517
4 43 1034 1148 1460 1610
5 53 1065 1210 1533 1690
6 64 1139 1250 1584 1769
7 175 1173 1306 1668 1815
8 84 1207 1361 1755 1896
9 97 1243 1402 1800 1956

SR PR Z At R R A A [R5 KR R E D
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Table 2 Quick detection results of wide graded gravel soil based

on microwave humidity method and weighting method

SmmPLF Smm PLF AZEE AL

Tomecr mekw ek pkek SR
TBKENY, BRE R Y% K% °
1 6.1 6.2 4.9 4.7 -0.2
2 4.7 4.8 3.6 3.8 0.2
3 6.6 6.9 4.4 4.7 0.3
4 6.6 6.7 5.3 5.1 -0.2
5 5.2 5.7 3.3 3.7 0.4
6 3.6 3.9 3.4 3.5 0.1
7 8.9 8.7 6.7 6.3 -0.4
8 8.4 8.7 6.0 6.3 0.3
9 6.2 6.0 5.1 4.8 -0.3
10 6.0 5.9 4.9 4.8 -0.1
11 4.7 5.0 4.1 4.4 0.3
12 8.2 8.4 5.8 5.7 -0.1
13 7.1 7.5 5.7 5.2 -0.5
14 6.7 6.6 5.5 5.2 -0.3
15 5.3 5.8 4.5 4.2 -0.3
16 8.0 8.0 7.0 7.2 0.2
17 8.5 8.2 7.0 6.4 -0.6
18 8.5 8.3 7.3 7.1 -0.2
19 9.8 9.6 7.9 8.0 0.1
20 3.8 3.9 3.0 3.1 0.1
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Fig. 14 Quick detection tests on moisture content of fully grade gravel soil
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