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¥ Direct Application of Darcy s Law

® Steady flow solutions




Direct Application of Darcy's Law

8 AC Jruum\‘}w\,u@r MAap IS d TOPOJrapnic
represeniaion or the &U mf OMetric or
wafter table surface.

perpendm:ulor to the lines of constant head
(or potential)

unless the medium is anisotropic
(permeabllity is direction dependent).
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# Flowlines are thus usually plotted
perpenaicular 1o The wdater level aistrioution.

areq or source of water to the subsurface,

# Flowlines converge towards a discharge
aredq.

The concept is similar to water flowing
downhill in a surface water system.



Direct Application of Darcy’s Law

Figure 14: Some representative flownets



Direct Application of Darcy’s Law




Direct Application of Darcy’s Law

 Another example using a plan-view groundwater map is that the flow
between any two flow lines is determined by the head change along the path
of flow, the width between the flow lines, the thickness of the aquifer and the
hydraulic conductivity

Figure 16: Aquifer Plan View



Confined-Rectilinear

Darcy’'s Law

oh
Q=-Kbuws

Rearrange into ditferential

equation Plon ‘“"-“
oh Q
dr  Kbuw

Infegrate to recover the
equation of head

Plezgometric Surface.

Q

X=0

Elevethon \Iim

33+h0

h(z)

Figure 18: Steady flow in a confined aquifer



Unconfined — Rectilinear

%
3
3

# Darcy’'s Law oh

=—K hw—
@ w(’)x

# Rearrange into differential
equation

AN ey

Plan Vieews

& Recall some calculus

Oh? oh | —¥—
o = o @

hso

Llevarhon View

Figure 19: Steady flow in an un-confined aquifer



Confined - Cylindrical

# Now consider a circular, confined aqguiter
with a well In the center




Confined - Cylindrical

# Darcy’'s Law _Q:_ngb@ $# Calculus
or

# Differential Equation
Oh O

“or T Komb

# Integrate




Unconfined - Cylindrical

# Unconfined aquiter on circular
Nelale

Qu

e >
-

h
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Unconfined - Cylindrical

# Unconfined aquiter on circular
Island

Darcys law for this cylinder is

Make following substitutions




Unconfined - Cylindrical

# Unconfined aquiter on circular
Island




Transmissivity

# Transmissivity Is the term that reters to the
amount of water that will flow through an
entire thickness of aquiter

# The term Kb Is the transmissivity it represents

the discharge per unit width under unif
gradient through an aquiter

# The usual symbol is T



Flow Between Two Ditches
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h1=
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0
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nx=

8
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|Diagram (see Fetter pp 164)
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L

\4

K=

4.40E+01

cm/sec

1.44357 ft/sec

124724.4

ft/day

Qw=

5.29E-02

cmA2/sec

0.001736 ftA2/sec

149.9619

ftA2/day

Save and Exit
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Flow Between Two Ditches
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ow Beitween Two Diiches
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width= 100

Qm\lC\U'I-thI-IL

Flows valid when

w=0
Q(cfs)= 0.148731
Q(ctd)= 12850.39
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1.70E-03 cm/sec 5.58E-05 ft/sec 4.818898
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summary

POrosity, sSpecitic Yield
Darcy’s Law - Hydraulic Conductivit

® Gradients and head

® Some steady flow solutions - use geometry,
Darcy’s law, and calculus



¥ Iransient (time-varying) sol

8 Superposition otf solutions
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