Hendriks: Introduction to Physical Hydrology

Groundwater hydraulics test - Answers
Exercise 1

a At the right hand side of the figure: the hydraulic gradient i along the line W
equals 0.001; continuity: | Q| =|Qy,|; Qu = GA = gWD = —KiWD = -628.32 m
day'=W=1257m

b htot:hr+hx:hR+ QO InL+|r+C:>%:&(lj+|
27T R dr 2xT \r
dhtot
4o =0=> (xy) = (-200m, 0 m)
r
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Exercise 2

Pythagoras: x* + 300% = 493.19° =x =391.45m

r of the image recharge well :\/(391.45 +2x101.43)% +300% = 665.74 m

hoh - Q, nt - Q _ 31416 _ |
R 27KD R’'27zKD 27x10x50

h —hg in the midpoint of the nature reserve due to the pumping well =

49319 _ 14
2000

01N~ = 0.1In
R

h—h, in the midpoint of the nature reserve due to the image recharge well =

665.74 _ +0.11m

—O.llnL = —-0.1In
R

h —h; in the midpoint of the nature reserve = -0.14 + 0.11 =-0.03 m=

the lowering of the hydraulic head hg —h =3 cm
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Exercise 3:
0<x<20:h=Cx+C,

20<x<o:h=h +C,e*+C,e*;1=,/KDc=200m

K=0=>h, =C, =282;x =20 = h,, = 20C, +282 = C, =~ 282 ;()28-2 .
0<x<20:h="2=282, 585
20
20 -20

Xx=20=h, =26+C,e® +C,e?®

X=0=26=26+C,e"+C,e "=C, =0=>

2 h,, —26
hy =26+C,e?® = C, =—2——

0200

20<x<o0: h=26+ 2" cm

070

- : : dh dh
Continuity: Q. .00 =Qucycr = | — =|— atx=20 =
y Q07 =20 Q207 . (dXJOSXSZO (dxjmsxgw

Lt ;028'2 = 2_0%) « Moo __2026 e20 = —2626820 =h,=28m=

e 200

for 0<x<20:h=-0.01x+28.2, and for20 < x < oo :h = 26 + 2%'e 20

‘Horizontal method’:

Q,=Qu= —KD[%J = —500x-0.01=5 m? day™, or
x=0
Q, =Qu2 =—KD (%) = —500 [Z_Tt)x 2e% eZOOJ =5m?’ day™
x=20 x=20
' dh _ 2 1oAY ' _ 2 1
Queacs = —KD dx =4mday™; Qup —Qupues=1 M day
X=64.63
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‘Vertical method’:

—-X

h,—h__ h—h_h-h _2e"e 6453 e

. 2 it
- Q. = dx= | —e®'e20dx =
z,-1 d c 80 < Joqz I 80

20
5 _x T]64/63 —64.63 20
[— 200 2 e’ ezoo} = —5e°{e 20 _ eZOOJ =1m?day™

20

q, = -k
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