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Permeability is the property of rocks that is an indication of the

ability for fluids (gas or liquid) to flow through rocks. High
permeability will allow fluids to move rapidly through rocks.
Permeability is affected by the pressure in a rock. The unit of
measure is (m/day).
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An aquifer is an underground layer of water-bearing permeable rock

or unconsolidated materials (gravel, sand, or silt) from which

|
Dr. Zaid H. Majeed 6 Asst. Prof. Imad H. Obead



http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Permeability_%28earth_sciences%29
http://en.wikipedia.org/wiki/Gravel
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt

Engineering Geology Civil Eng. Dept.

it Yoar LECTURE NO. (10)

Sunday, May 15, 2016

groundwater can be extracted using a water well. Related terms

include aquitard, which is a bed of low permeability along an
aquifer, and aquiclude, which is a solid, impermeable area
underlying or overlying an aquifer. If the impermeable area covers
the aquifer, pressure could cause it to become a confined aquifer.
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Phreatic Aquifer: underground water in the zone of saturation
(beneath the water table).
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Vp is Darcy's velocity
Ks coefficient of permeability (323l Jalaa o) A1 5 06l dilia sall)
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In which;

Q is aquifer discharge measured by [m*/day]
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EXAMPLES:

[1] A confined aquifer with cross section per horizontal width of
(265 m) and thickness of (42m) below groundwater table which
located at (36m) below ground surface, if rate of discharge through
this section is (3340 m*/day), and (ny = 27.1 %). Determine:
1- Darcy's velocity.
2- real velocity of groundwater.
$3see lasy (Lie 265)e laie 8 (a jrimkiis dalie 4] ) pana A Ol 3a
zhe e (Ui 36) Geo o oy sl 4 sall slaall suie Canli (e 42) o )lake
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SOLUTION:
H(A) Bl 01 A adaba dalewa -1
A=hxW =256x42 = 1.113x10" m’
Q=AXV,
3340=1.113x10"xV,,
Vp= 3.47x10° m/sec.
2- Real velocity (V):
_W
ny
_ 3.47x10 — 6

0.271
[2] An aquifer with width of (7.1 KM) e late e Ao o)A

|4

= 1.28 x 107> m/sec.

as shown in figure below, if a dyeixsa was injectediss in
well (A) =l 4 and appeared in well (B) sl 4 sehs after
6.4 years & 2 | (n,=0.35). Determine:

1- Coefficient of Permeability.

2- Discharge of Aquifer.

& kM |

SOLUTION:
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1-T=2
74
y_S_ 5.6 x 103 _5600_2397 .
=TT 64x365 2336 2307 m/day
v
yv=2=2
ny
Vb
2.397 =
0.35
V, = 2.397 x 0.35 = 0.83895 m/day
vy = ko x (2

0.83895 = K x( 42 )
' — 5 7 \5600

Ks =111.86 m/day.

2-
Q=AxV,
Q=W.h)xV,

Q = (7100 x 93) x 0.83895= 553958.685 m°/day.
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