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ABSTRACT

Unsaturated flow of soil water is very complex and difficult to describe quantitatively. The
unsaturated hydraulic conductivity & function can often be obtain by the indirect method or the
numerical analysis. This research adopts an indirect method by coordinating the “end termination of
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time domain reflectometry method” and minitensiometer to measure volume water content ¢ and
suction  in order to study the characteristic of unsaturated flow.

The major content including: (1)Tensiometer calibration: finding the relationship between
voltage (mV) and y (2)Installing eight SMA sensors around soil box to measure response
coefficient ( p):; and then we can determine p-6€ (3)Soil column test: Getting soil-moisure
retention curve and K by measuring @ and Y .Data analysis is made by transforming different
time measured mV into suction { . The volume water contents ¢ are changing with time
differences because of the measured p . Further more, we can pick numbers of y and @ at the
same time in order to structure the soil-measure retention curve. ~With different time periods, k can
be calculated with instantaneous profile method. Therefore, together with TDR and tensiometer can
form an integrated measure system to get the k and the soil-measure retention curve simultaneously.

(Keywords: Unsaturated Soil, Hydraulic Conductivity, Time Domain Reflectometry)
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Table 1. Mixing Ratio for Soil Specimen

P A LAY HHEE S E L
Sl M) | HER%) | Kit(%)

1 xR 100 0
2 5:1 83.33 16.67
3 4:1 80 20
4 3:1 75 25
5 2:1 67.67 33.33
6 1:1 50 50

2. Retthso A AKE O ZMHEKX

Table 2. Reflection Coefficient versus Volumetric Water Content

+# | BE& o Bl 6 R ; om’®
g | ) (0 SEFEA > 0:%) A7 4 Wigem)

1 3 | 6=0.0724 p+11.974 R’=0.9835 1.39~1.44

2 5:1 6=0.0638 p +12.415  R*=0.9646 1.37~1.45

3 4:1 6 =0.0638 p +12.164 R*=0.9876 1.39~1.58

4 3:1 6 =0.0609 p +13.026 R’=0.9649 1.36~1.56

5 2:1 6=0.0657 p +13.065 R*=0.9675 1.34~1.61

6 1:1 6=0.0576 p +16.349 R*=0.9851 1.48~1.74
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Fig. 8 Unsaturated Hydraulic Conductivity calculated for quartz sand
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