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Example 2.1

Given: Two points in a soil. Each point is located a specified
vert:val distance from a reference elevatior. {See the figure at
the right.}

Find- The difference in gravitational potential, &y, between
the two points.

Sciution:

Uia ™= 15¢em,
v;p =.~10cm,

S = s - = 1Sem=(-10cmi=2Sem.

Fxzmple 2.2

Gi: - The same two soil points specified in Example 2.1 but with
the ference elevation relocated as shownin the figure at the right.
Fir' The difference in gravitations! potential, iy, betweer the
twe points. .
Sa.ution:
vaa = Scom,
vap = -20cm,

A= as ~¥pp = 5cm - (-20cm) = 25 em..

Examplc 2..3.

Giver A spil in which the liquid water is in equilibrium with a water table at -70¢m
and the reference level is chosen as -70 cm.

Find: The values of vp, ¥m. Wy, 3nd ¥ throughout the soil profile to -1 10 cm.
Seluticn:

Folentic!, § ieml

P O O i

wemn)

=T 1 0 f]
-<3 £2 2 -1
- =i 20 3 -
P [ g -3
RS X o -0
] 0 -50
v 2 -Eg
2 ) =50
4 R 9 -804
e - 9 -90=
3 g =30 0 -0
=2 o o=ad o -1

Exgmple 2.4,

Given: The conditions of Example 2y 3uxcept the reference level is the soil surface.
Find The vatues of Vn. Vp. ¥m. and ¥, throughout the soil profile to -1 10 em,
Solutign:

1 Potent:al § lem)

z’: i’: F’D _1’_:”:. :\fc?n: - K -50 ! 2 ¢ & 4
0 -€2 -0 =T -1t

9 -3 -3 ~T0 -0

0 -0 -39 -7 -3

0 -3 - =73 -ut

g -20 -80 -7 -50E

8 -1 -80 -70 -6

PO =7 =W -T

0 0 -8 -1 -B)

0 0 -3 W -0

0 2% -1 -0

w0 -0 =73 -WD




‘.Ex.:rv;pz‘e 2.5,

Given: Water is evaporating at the soil surface and there is a water table at -40 cm. The
reference level 1s at the soil surface.

Find: Valves of ;. dp. and yy throughout the soil profile to -60 ¢m. In order to find
Vg, measared or estimated values of Vi, must be available. Make estimates of ¥y, for
the conditians specified.

Sotution:
¥o o Prooyr ’ ¥, Desth Potentici, g (em)
[118 lem] .

) -8 -60 -i0  -20 9 2 &2
0 - LIS 0+ i T ‘ —+—
0 -.r =73 455 D -
0 --zZ€ -3 —ub -
o0 -il -3 -42  -30
a O .3 -t -i0
10 Io-id o -a0 -e0-
20 s -%2 -0 -€0-

Note: For upward flow, the hydraulic poteotial at -40 c¢m must be grester than at
-30 em. €10, Thus, Whi-a0) = Whi-30} ™ Yhi-20) > Whe-10) > Whop. We ma: have varia.
tions in 1he gradient Sy /Az with depth; but for upward flow, the sign must always be
negative.

Example 2. g,

Given: A soil in which water is lawing inta a drain at 40 cm. The reference level is
the soil surface.

Find: Values of iy, Wy, and ¥y for the entire soil profile to -60 cm. Estimates must
first be made of Y.

Solurion:
¥z ¥y ¥m vy Depts Patentig!, ¢ {em}
ot fem; 40 -20 o] Fd L0
J 2 - -2 - O
-10 2 -t =25
-23 Soo=1y =30
=33 - ~§ =35
4 M 3 -L0
=50 Y3 0 40
-3 FN [ Y]

Note: Flow is downward, thus Ay, /Az must be positive.

Example 2.7,

Given A soil was initially quite 2ry. It received rain that wet the scil from the surface
downward to part way through the profile. After a few days, the surface had drixd and
water mo.ed upward in response 1> the evaporation. At lower depths, however, the soil
witer -y ed downward into the s2.] that had not been wetted by the rain.

£l Vilues of wy, vy, and v thraughout the profile 1o ~60 cm using your estimates
for vm
Saluiien
bor Dezth Pstent.al, @ {ecm}
et -

S0IT B 800 .00

— —

-3

=33 3 =53 -)3
-£J 9 -8 -0
=T ¢ =8¢ -3¢

Note: In zone A, Ay /A2 is negarr ¢ thus flow is upward. Tn zone B, Ay, /Az i3 2e70,
thus there is no flow. In zone C, Ay /A2 is positive, and as a ¢consequence, fow is
dowrward,
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