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General instructions

1 ZoRERFE, RBBEBOERNE S S TRV TR bR,

You must not open this .examination sheet before the examination starts.
2 FMENFE, ZOoRBEEZDTEHTIN-VHD,

There are 3 pages including this cover page.

3 ERER, $AURERBOEBESNEEITICEATL L,

Write your answer in the apbropriate place on the answer sheets.

4 ZHRESI, SMERROEEINEEFICLTRATA &,
Write your examinee's number in the appropriate place on all the answer sheets.
5 FEENFRE, 12005 THD,

Answer time is 120 minutes,

6 TFE=E BEMTORBEFEHTLZL,

Use the space within the question sheets for draft writing.
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Consider the steady state percolation shown in Figure 1. Darcy’s law is defined as follows:

q:mk.J @

where g is flux (amount of water passing through per unit area and unit time), £ is hydraulic
conductivity, and J is hydraulic gradient (=4H,Ax, where H is potential and x is distance) .

Answer the questions on the next page.

Soil

Figure 1. Experiment of steady state percolation in soil
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(1) The potential was measured at two points A and B in Figure 1. The result is shown in Table 1.
Calculate the hydraulic gradient J, and state the direction of soil water movement by
considering the minus sign in the right-hand side of Equation (D.

Table 1. Potential measured at two poinis A and B

Points* A B

Potential (cm) 65 20

#*The distance from A to B is 15 cm.

(2) Assuming that the hydraulic conductivity between the points A and B is 5x1074 (cm/s),

calculate flux ¢ through the soil in Figure 1.

(3) Under saturated conditions, the hydraulic conductivity, &, depends on soil particle size.
Explain the nature of the relationship between soil particle size and hydraulic conductivity,

and compare k for sandy soil and clay soil.

(4) Under unsaturated conditions, k¥ depends on soil water content. Explain the nature of the
relationship between scil water content and hydraulic conductivity under unsaturated

conditions,
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