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Chapter 3 - Seepage

What to be learned :
(L Why the seepage occurs ?
(2) What governs the flow characteristics thru soils ?
(3 What affects theiof soils ? M.i; % g

@ How the k estimated ?

Frel
< Head(h) ! Energy per unit of mass contributing to the movement of
fluidithru soils)

- Pressure head, I»;ﬁ: (W3tfl‘£ms)sum)

- Elevation head, #%,=distance from datum
(- Velocity head, f’lu — neglected ¥ =<1 )

- Total head, B,=( h +h, )
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1. Darcy s law (experimentally derived)
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in which o the rate of flow
Al the x-sectional area of water flow
i+ the hydraulic gradient
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@ flow velocity
—% =ki=u . apparent velocity { 1 — 2 )
b g=vd=uv 4,
‘V
=olid
Particles l U:UA:UAL:U(V j:(?«’)
: VA, TV AL Ty T )
|
lV porosity
= Seepage velocity { 2 — 3 )

@ Factors influencing the permeability of soils

1) Size of the soil grains cmfsec  om

¥ ¥
ko L‘fn b} by Hazen, { k= lﬂﬂﬂfn 1]

" the pore size is related to the particle size

2) properties of pore fluids

nr
Wany

Rogr=Rr

where, 7 ! viscosity of fluid at T G
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3) void ratio of soils

( Linear relations )
B~ & (1+e), k ~ &/ (1+e

s loghk ~ e , k ~ &

4) The shapes and arrangements of pores

= The shapes and arrangement of soil particles

5) Degres of ( saturation )

2. Laboratory test methods of permeability

@ What to obtain from the tests, and how to use it ?

1) Determine the relationship between e and k

2) Predict k, after obtaining € 4, _ g

@ Lab methods of measuring k

1) Variable head permeability test

2) Constant head permeability test

3) Capillary method - not accurate

4) Use of consolidation test data - cohesive soil only

4,7
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@ Test Set-Tp
1) Constant Head Test
(F@ B o= —g = fg;_gi]
v
‘ = ‘ wihera
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h watar which flowed thru
L :0 & Oﬂf— Fermeame lex in time +
f; o h : total head loss
‘ = //T Thermometer
2) Wariable head test
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— 34 difference in time acceptable
2 Maximum grain size
To keep the water flow thru permeameter be laminar flow
A
D e = T op
3, In—situ test methods
@ Well pumping test
q @ Observation holes
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@ Constant Head Test

LTRSS
h el
_____________________________ = 2.7h gk
— (from elactrical
analedy experiments)
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Electrical analogy

conttinuous model - conducting paper

lumped parameter model - resistance (electric)
Bef : "Principles of Soil Mechanics” by B, F. Scott (pp 120~ 133)



