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Material Range Mean

Clay 0-5 2
Silt 3-19 8
Sandy clay 3-12 7
Fine sand 10-32 21
Medium sand 15-32 26
Coarse sand 20-35 27
Gravelly sand 20-35 25
Fine gravel 17-35 25
Medium gravel 13-26 23
Coarse gravel 12-26 22
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1= p, (W, —w,,)=1.4x(0.35-0.3)=0.07
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p. ==V, =—=="=100cm’
Ve ps 2

v, =M =209 o00em?
J

vV, =V, -V, =200-100=100cm’
Vee =V, —V,, =100—20=80cm’

0, =n=1--05
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O =Vre = 20 _g 4
v, 200

1u=0,—6..=05-04=0.1
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O, = p, xW, =1.4x35=49%
B0 = P, X Wy =1.4x30=42%
U=0,—-0,=49-42=7%
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o, = p.x(l—n)= 2.65x(1—o.4)=1.59%

6, =1.59x20 =318
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LT

— dy
U TSI N a=r(AL—x) a. — Ky3¥

unit flow rate in the x-direction (m?/d)
hydraulic conductivity of the soil {m/d)
heioht of the watertable at x (m)

il

RS B8 52
30,0,05,0,0.0,0:.0,0:0,0& lmper\dmus Tayer Ky dy - R (] L— x) ient at x (—)

k 1 5 Yax = 2

Figure 8.2 Flow to vertically-walled drains reaching the impervious layer R =ra I'EChaI'gﬁ per unit Surfﬂ@ﬂ area {m)’d)

T — Arain crnacinag dml
Kydy = R(%L—x)dx

forx=0-y=D
and D = elevation of the water level in the drain (m)
H = elevation of the watertable midway between the drains (m)

forx=%L—-y=H

! ol 2 _pe o 4K (H-DY)
LK}MW:L RGGL—x)dx L2=4k(HR D?) q=R="""7

q = drain discharge (m/d)



Donnan Equation : (yligd dfolee
g oo ALl o0 (g dolre 4 sl Gy VAPY Jo Sl 9o Lawgs a5 dolee oyl

q=R =

4K (H*—D? 4K (H+ D) (H—D)
L2 4= L?

The Hooghoudt Equation e

4K (H+D)(H—-D)
q= L2
H-D =h
H+ D=2D + h

8 KDh+ 4K h?

Bis dolae Jgl Caond (ol plis 098 0 D=0 0l o5 L3 bd 150) 0 Ol mlaw S

4 K h? 19 (oo 418,55 )5 55 O jga alolee o
=12 aib oo iSa; sl paw YU (b, 0utsS Caiog dolae o]
e oo 1y pos a5 (D>>h) wsl axsls ol alold iSa; sl mhaw 5 3ga5 b e Y 51

ML)‘SA‘S.MS.Q) LgL....aoa.la..u).:) QL))} IRSELY M}) aJoles L)"‘



Sl s axslis g ol gliie Sdg aue colaa L S 4Y g0 ol S iy, ST

A dplg> Alisl p) Ghge 4 Sl er doles Wbl 4Y g0 Jolb o> o AR

8K,Dh+ 4K, h
g= 2

K, = hydraulic conductivity of the layer above drain level (m/d)
K, = hydraulic conductivity of the layer below drain level (m/d)
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o *D,

able "

= thickness of the layer in which vertical flow is considered ({m)
K, = wvertical hydraulic conductivity {m;/d)

Figure 8.6 Geometry of two-dimensional flow towards drains, according to Ernst
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b = a3 ®D),

Z(KD), = transmissivity of the soil layers through which the water flows
horizontally (m?/d)
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h, = q—In—

r

K, = radial hydraulic conductivity {(m/d)

a = geometry factor of the radial resistance (-)

D, = thickness of the layer in which the radial flow is considered (m)
u = wet perimeter of the drain (m)

This equation has the same restriction for the depth of the impervious layer as the
equation for horizontal flow (i.e. D, < ;L).
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to a homogeneous soil profileanda = 1;

< 0.1: the bottom layer can be considered impervious and the case is reduced

K, . K D ..
- 0.1 < =2 < 50: a depends on the ratmsrband Db’ as given in Table 8.2;
K! 1 L
K
~ 2> 50:a = 4.
K,
Table 8.2 The geometry factor (a) obtained by the relaxation method (after Van Beers 1979)
Ky Dy,
R T,
1 2 4 8 16 32
1 2.0 3.0 5.0 9.0 15.0 30.0
2 2.4 3.2 4.6 6.2 8.0 10.0
3 2.6 3.3 4.5 5.5 6.8 8.0
5 2.8 3.5 4.4 4.8 5.6 6.2
10 3.2 3.6 4.2 4.5 4.8 5.0
20 3.6 3.7 4.0 4.2 4.4 4.6
50 3.8 4.0 4.0 4.0 4.2 4.6
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