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6.6 Directional variation of permeability

* Most soils are not isotropic with respect to

permeability.
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0°: k, (hydraulic conductivity in the vertical)
90°: k, (hydraulic conductivity in the horizontal)

a
a
e The magnitudes of K, and K, in a given soil depend

on several factors, including the method of depositior

in the field

Figure 7.14 Directional variation of permeability



6.6 Directional variation of permeability

E; 172 - <
* Laboratory test results. The soil specimens were 7l Comgaction /" ™\ |
initially compacted at a certain moisture content, and ’ )
the hydraulic conductivity was determined at 100% Sl
saturation. S
. . . 10— F M SRR -
* Note that, for any given molding moisture content | oo, ', Confining
L. . o O -" \Epn:.\.-.urr:l'_ m-)
and confining pressure, k, is larger than k.. NV 0
i = LY -
. 1077 .-“"-:m .
..I "
. k ."._-\“- k ‘. M
LI A':a \{""---:_;. -
10 7 = | | | -.I | =
14 16 20 24

Muolding moisture content (%)

Figure 7.15 Variabon of kyand ky for Masa-do soil compacied in the laboratory
(Based on the vesults of Fukushima and Ishii, 1986)



6.7 Equivalent Hydraulic Conductivity in Stratified Soil

Horizontal Flow

The total flow through the cross-section in unit time can be written ds

q=v-1-H
=v-1-H +v,-1-H,+--+v,-1-H,
V = Kyeq)legy V1 = kyii;v2 = kyaly;
V3 = kyzliz; s Up = kyply
Substituting the preceding relations for the velocities

and noting that lg =h = =1;="""=1,

result in

1
Ku(eq) = 7 (ky1Hy + ky1Hy + kysHz + -+ kyppHy)
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Figure 7.16 Equivalent
hydraulic conductivity
determination—horizontal flow
in stratified soil




6.7 Equivalent Hydraulic Conductivity in Stratified Soil
Verticall Flow yHHMM'
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Figure 7.17 Equivalent hydraulic conductivity determination—vertical flow in stratified soil



6.7 Equivalent Hydraulic Conductivity in Stratified Soil

Verticall Flow

Using Darcy’s law, one can rewrite as,

h . . . .
]. kp(eq}(ﬁ) — kiﬁil — kl‘f:!z — kl‘!jfj — = k];”l'n
2. h:Hlil+H2i2+H3i3+"'+Hni”
H

kv<eq):(H1) | (HZ) | (H3) o (Hn)
le | kVZ | kV3 | | kVn



6.7 Permeability test in the field by pumping from

wells

Case 1 (unconfined layer)

* The steady state is established
when the water level in the test
well and observation wells becomes
constant
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Figure 7.27 Pumping test from a well in an unconfined permeable layer underlain by :
impermeable stratum.



6.7 Permeability test in the field by pumping from

wells

Case 2 (confined aquifer)

* A confined aquifer

q =Kk (@) 2mrH  OF
dr

" d moomk H
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Figure 7.27 Pumping test from a well in an unconfined permeable layer underlain by :
impermeable stratum.



* The hydraulic conductivity of saturated cohesive soils also can be
determined by laboratory consolidation tests.

* The actual value of the hydraulic conductivity in the field also may be
somewhat different than that obtained in the laboratory because of
the non-homogeneity of the soil.



