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Vanapalli at al., (1996)
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Electromagnetic Properties of Materials
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Dielectric Permittivity
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Basic of TDR
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TDR Travel Time Analysis and Applications

Phase velocity
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TDR Modeling

Input impedance method

for multi-section system
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TDR Modeling
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Inversion Analysis of TDR System
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Frequency Domain Phase Velocity Method

Spatial analysis surface wave (SASW)
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Frequency Domain Phase Velocity Method

TDR waveform
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Frequency Domain Phase Velocity Method

Ay = Angle(pulse 1) - Angle(pulse 2)
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Vector Network Analyzer (VNA) Method
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Preliminarily Results
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TDR Pressure Plate
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TDR Pressure Plate
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TDR Pressure Plate Test (Sample 1)
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TDR Pressure Plate Test (Sample 2)
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TDR Pressure Plate Test (Sample 2)
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TDR Pressure Plate Test

EC variance @ 1.35 g/cm?
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Vector Network Analyzer (VNA)
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Vector Network Analyzer (VNA)
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Sandbox Test for Soil Wetting-Drying Cycle
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Sandbox Test Results

Dry Density Group (loose 1.3 g/cm?3, 30uS/cm)
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Sandbox Test Results
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Sandbox Test Results
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Sandbox Test Results

High Conductivity Group (1.3 g/cm3, 240 uS/cm)
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Sandbox Test Results

Dielectric constant

High Conductivity Group (1.3 g/cm?
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Sandbox Test Results

High Density Group (1.7 g/cm3 30uS/cm)
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Sandbox Test Results
High Density Group (1.7 g/cm3, 30 yS/cm)
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Sandbox Test Results: Spectrum Comparison

Low Density Group — EC comparison (30 vs. 240 us/cm)
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Sandbox Test Results: Spectrum Comparison

Low Density Group vs. High Density Group
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Figure. TDR: Ka
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Conclusions and Suggestions
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