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The Motion Features of Groundwater Flow Near Pumping Well

Gao Zongjun

(College of Earth Science and Engineering,Shandong University of Science and

Technology, Qingdao, Shandong 266590, China)

Abstract ; Using the 3D pumping test device,a number of pumping tests about phreatic and artesian water were made
to obtain data. In the tests,for both phreatic and artesian water,the water head appeared in funnel distribution; this
pattern was most obvious around the underground water pumping well. Besides, the water heads of different points at
different heights of each observation well appeared in decreasing pattern from top to bottom,showing that the water
contained the top-to-bottom motion component while groundwater had migration and accumulation from the sur-
rounding water boundary to the pumping well,i. e. the water movement direction was characteristic of declivity. The
same was true for artesian water. The study shows that head pressure and water gravity are working together to pro-
duce the result; when the water is pumped, the strong water flow passes near the top roof of the artesian aquifer with
the supply source.
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Fig. 1 The arrangement of pumping test device
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Fig. 2 The process of pumping test device
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Fig. 3 Axial profile of pumping test device (pressure measuring point distribution profile of the pumping well)
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Fig. 4 East elevation of pumping test device

oL
KAt
. Tk
RABTARS: P HAR AR R IHEE A
\ \
; R
1 | I
N T 5k ki
gy s RtARE
1 A Lo
:\ V-
SR E K
By
Bk A - AR |
7 N /@ME =
ISR 'S
KFE
7)
Bk
L] I

Bs5 #kABREMHKREE

Fig. 5 Water supply and drainage system of pumping test device
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Tab.1 The water level dynamics of eighth observation hole about observation points from beginning to steadily in phreatic

Ik N {)“'JE‘L
Ny N> N Ny Ns Ne
Hf 5] /s
0 1 810 1 810 1 810 1 810 1 810 1 810
1 1810 1810 1 810 1 810 1 810 1795
2 1810 1810 1 810 1 810 1810 1790
3 1 810 1 810 1 810 1 810 1 810 1 780
4 1 810 1 810 1 810 1 810 1 810 1770
5 1810 1810 1 810 1 810 1 810 1765
6 1 810 1810 1 810 1 810 1 800 1765
8 1 810 1810 1 810 1 810 1795 1 740
10 1810 1 810 1 810 1 805 1790 1730
12 1810 1810 1 810 1 800 1 780 1720
15 1 810 1 810 1 810 1795 1770 1705
18 1 810 1 810 1 805 1790 1760 1 690
21 1 810 1 810 1 800 1780 1755 1680
24 1810 1810 1795 1780 1750 1670
29 1 810 1 805 1790 1770 1740 1 660
34 1 810 1 805 1790 1770 1735 1655
44 1810 1 800 1 785 1760 1725 1640
54 1 810 1 800 1780 1760 1720 1635
64 1 810 1 800 1780 1755 1720 1630
94 1 810 1795 1775 1750 1710 1620
124 1810 1795 1775 1745 1710 1620
154 1 805 1790 1770 1740 1705 1615
214 1 805 1790 1770 1740 1 700 1610
274 1 800 1785 1765 1740 1695 1610
394 1 800 1785 1760 1730 1690 1605
589 1 800 1780 1760 1730 1685 1 605
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Fig. 6 The water level dynamic curves of eighth observation holes about observation points from

phreatic water pumping test beginning to stability
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Tab. 2 Periods corresponding with the actual pumping test in Fig. 6
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K] /s 24 29 34 44 54 64 94 124 154 214 274 394 589
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Tab. 3 Water levels of observation points after the phreatic water pumping test reaching stability mm

RURIIDS
2% 37 4% 5% 67 7% 8% 9% 107

pURIELR
Ny 1 800 1 800 1 800 1 800 1 800 1 800 1 800 1 800 1 800
N; 1780 1785 1780 1780 1780 1780 1780 1785 1780
N3 1770 1765 1765 1 760 1760 1770 1760 1760 1760
Ny 1750 1745 1740 1740 1730 1730 1730 1730 1730
Ns 1720 1710 1705 1695 1685 1685 1 685 1 690 1 685
Ns 1715 1665 1630 1 605 1595 1 600 1 605 1 605 1620
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Fig. 7 Water levels of observation points after phreatic water pumping test reaching stability

(main well water level is 1 280 mm)
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Fig. 8 3D distribution of groundwater flow after phreatic water pumping test reaching stability
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Tab.4 Water levels of observation points after confined water pumping test reaching stability

Ky AL
m

D; fL D, fL D; fL D, fL Ds fL Ds fL FE I KA
M)
17 197.0 197.0 197.0 197.0 197.0 197.0
27 197.0 197.0 197.0 197.0 197.0 197.0
3% 197.0 197.0 197.0 197.0 197.0 197.0
47 197.0 197.0 197.0 197.0 197.0 197.0
5% 197.0 197.0 196.5 195.2 194. 8 192.0 137.3
67 196.9 196. 2 195.0 193.2 190.5 182.0
7% 196. 8 195.9 194. 2 192.0 188.5 177.5
8% 196. 7 195.5 193.8 191.0 186.0 175.0
97 196. 6 195.5 193.5 190.0 185.0 173.0
107 196.5 195. 2 193.0 189.5 184.0 173.5
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Fig. 9 Water level of observation points after confined
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Fig. 10 Three-dimensional distribution of groundwater flow after confined water pumping test reaching stability
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