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Porosity 4sebwall:-

The ratio of (voids) to the total volume of a soil is referred to as its
V.

Vv
VT
Where n= porosity, V\, = volume of VVoids , V+=total volume of soil

porosity N=

Type of Sail Gravel Limestone

N 20 10

The porosity (n) is closely related to the void ratio which is widely
Used is Soil mechanics.

Vy n
e=—+, e=—— Of N=—r
S 1-n 1+e
DARCY'S LAW :-

Darcy's law provides an accurate description of the flow of ground

in almost all hydrogealogic environments.
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Q: Quantity of water per unit of time
K: Coefficient of permeability (hydraulic Conductivity)

A: Cross sectional area at a right angle to the flow direction

S—E: Hydraulic gradient (i) = i = S—E

Derivation of Darcy's law

B8 ae il (SOI)  oolase dans s JBA elall (Gl ya e o () Ay jay o pla 2
Jalray (rany (K) 2 andsill gl ()l 5 L 4530 e sl s Jalall el g A glas Y
_aglal

Coefficient of permeability (hydraulic Conductivity)

Vo —Ah and Voci
AL

Sv=_k2
AL

And Since:

Q=VA (A=Totalarea)

a = (e D) slall ) Glali olail sa v Olal) de i oladl
(-) indicates that V occurs in the direction of the

- 0= _KAE _ _kaj | decreasing head
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Darcy Velocity and Seepage Velocity
From Darcy equation:
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% :—K% or (v=-Ki)

i:% Hydraulic Gradient

K : Coefficien t of permeabili ty

V : Velocity of water %(Darcy Velocity )(apparent Velocity )

I = hydrautic gradient = h Or Ah
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Darcy Velocity is a factitious Velocity Since it assumes that flow
occurs across the entire cross — section of the Soil Sample. Flow actually

takes place only through interconnected pore channels (voids).
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From the Continuity equation (Q = VA)

Q=V,A= VAV
Were : ‘/i/ Dar
Q: Flow rate

A: Total area

Avy: area of VVoids

V : Seepage Velocity (actual Velocity)

Vp: Darcy Velocity

( j*BothSide L
V
v V(v_]

V.

V; = Total Volume of Soil
V,, = Void Volume

Therefore:

Where :

But T =%
Vy n

. _ — OV, o _ _
The Soil porosity = V =—2 V' actual velocity Seepage Velocity
n
A sall obyall gy & o ) Adiall Ao jull 4
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