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Abstract

In this study was conducted to measure the water content and dry unit weight of the ground using TDR
(Time Domain Reflectometry) in order to supplement the problems of the conventional compaction
management method. The Flat TDR system is a device that does not cause ground disturbance, and in
order to verify the measured values, the dry density and water content were measured for samples of
the ground subject at 7 sites other than Jumunjin Standard Temple. The water content section was
divided into 6 sections of 3, 6, 9, 12, 15, and 18%, and the experimental results were confirmed
according to the unified classification method. As a result of the indoor experiment, the water content
showed an error of about 0.7% for the SP sample and about 1.3% for the SM sample. In addition, the
dry unit weight confirmed an error of about 7% for the SP sample and about 5% for the SM sample. It
was confirmed that stable values were derived in sandy or silty sandy ground except for clay or gravel.
Through the experimental results, it was confirmed that the measured values of the flat TDR system
derive similar values to the existing traditional compaction management method, and it was determined
that the flat TDR equipment was suitable for construction sites that require quick constructability and

economic feasibility.
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(a) Components of TDR system (b) Typical TDR waveform

Fig. 1. Components of the TDR system and typical TDR waveform (Yu and Drnevich, 2004).
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A7 B Fig. 2b9F 0] TDR AlAHlo] AkS Faol7] 15H12 V HlEle], & AG oSS
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N

(a) TDR100 device

(b) TDR system device
Fig. 2. TDR100 device (CAMPBELL SCIENTIFIC, INC.) and TDR system device.
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Fig. 3. Flat probe.
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Fig. 4. Particle size distribution curve.
Table 1. Fixed physical property value
Soil (g) USCS G P <#200 (%) OMC (%) Vimas (&e’)
Joomoonjin SP 2.65 0 - 1.568
Seomjingang SP 2.64 5 8.4 1.592
Gyeongju SP 2.59 4 12.41 1.571
Wonju SM 2.58 20 10.9 1.669
Okgwa SM 2.60 18 11.4 1.676
Gangjin SM 2.58 20.8 10.10 1.862
Ulju SM 2.698 17.45 12.5 1.863
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(a) Mold and Iron plate

o, E =T

(c) Flat TDR signal measurement (d) Measurement of water content

Fig. 5. Flat TDR test process.
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Table 2. Fixed physical property value

Soil (g) USCS a b c d
Joomoonjin SP 1.03 0.0282 0.2511 -0.001
Seomjingang SP 1.0437 0.0312 0.2403 -0.001
Gyeongju SP 1.0964 0.0251 0.2673 -0.0005
Wonju SM 1.0588 0.0256 0.2512 -0.0031
Okgwa SM 1.0054 0.029 0.251 -0.0011
Gangjin SM 0.818 0.0198 0.2466 -0.0039

Ulju SM 0.594 0.0518 0.2143 -0.0009
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Fig. 6. Water content result graph of indoor experiment and TDR equipment.
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Table 3. Comparison of water content between indoor compaction test and flat TDR (Real measured/TDR test measured)

Classifi %)
thSiSc:n1 S SM
Joomoonjin Seomjingang Gyeongju Wonju Okgwa Gangjin Ulju
3.443/3.237 3.016/3.013 4.302/4.317 3.969/3.270 4.067/4.066 4.302/4.317 4.495/4.139
6.800/6.788 5.295/5.272 6.787/6.727 6.416/6.693 6.867/6.900 6.787/6.727 7.972/8.234
9.227/9.390 7.856/8.014 9.223/9.069 9.259/9.674  11.143/11.201  9.223/9.072 5.493/5.661
12 13.593/13.338  10.468/10.437 - 12.562/12.538  15.000/14.933 - 14.043/14.347
15 15.233/15.333  12.562/12.600 - 16.632/16.478 - - 17.389/16.785
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Fig. 7. Dry unit weight result graph of indoor experiment and TDR equipment.

Table 4. Comparison of dry unit weight between indoor compaction test and flat TDR (Real measured/TDR test measured)

Classifi L
ction s sm
Joomoonjin Seomjingang Gyeongju Wonju Okgwa Gangjin Ulju
1.451/1.452 1.510/1.513 1.351/1.351 1.505/1.531 1.458/1.458 1.691/1.691 1.523/1.531
6 1.470/1.471 1.524/1.523 1.360/1.360 1.550/1.544 1.468/1.469 1.666/1.668 1.545/1.544
9 1.493/1.494 1.539/1.535 1.371/1.371 1.609/1.570 1.482/1.482 1.713/1.713 1.571/1.570
12 1.502/1.500 1.554/1.546 - 1.673/1.670 1.498/1.494 - 1.671/1.670
15 1.514/1.513 1.565/1.571 - 1.779/1.787 - - 1.785/1.787
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