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A study of the well-forming technology of a cluster monitoring well

ZHANG Jianliang1 , LI Wenpeng2 , SUN Zihang] , LI Changqing2 , WAN Jinwei'
(1. Beijing Institute of Geological & Prospecting Engineering, Beijing 100048, China;
2. China Geological Environmental Monitoring Institute, Beijing 100081, China)

Abstract: With the intensification of human economic and social activities, the scope and intensity of groundwater
pollution (especially the risk of shallow groundwater pollution) are increasing. It is urgent to develop simple,
effective and reliable monitoring wells for detecting and evaluating the pollution degree of shallow groundwater in
time. The traditional single-well, single-layer and shallow groundwater stratified monitoring wells have many
problems, such as too much land occupied and few monitoring layers achieved. Nested monitoring wells are
usually used to monitor 5 layers. Moreover, the diameter of the continuous multi-channel monitoring wells is too
small, therefore, it is necessary to study the monitoring instruments occupying small area can monitor the multiple
layer, and to design the well tube diameter to meet the installation requirements. Therefore, based on the principles
of introduction, digestion and re-innovation, this paper mainly studies the method of stopping water in the course
of construction of cluster shallow groundwater layered monitoring well through indoor and field tests, water
sealing material-clay ball composition, particle size and compression test, water sealing layer thickness and water
sealing effect test, down pipe method and other key procedures, to achieve the monitoring of the same hole within
100 m of the multi-layer aquifer or multi-layer aquifer monitoring. Moreover, the construction caliber is small and
takes up less land, and the construction cost is more economical. Cluster monitoring wells can be used in many

fields such as groundwater monitoring, environmental pollution investigation and research. The research will
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provide theoretical basis and technical support for the construction of cluster shallow groundwater stratified

monitoring wells. It will make the future monitoring more precise and accurate, and provide a new idea and

research direction for the development of our country's monitoring wells in the future.

Keywords: cluster monitoring well; shut-off of water technology; pipe installation method; multi-layer aquifer
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Table 1 Seepage rate at different water-stop thicknesses

Bk (m-d )
h 24h 36h 48h 60h

BS RRUREE/Mm A LERERE/m I

1 0.2 0.5 0.5 042 038 034 032
2 0.2 1.0 0.15 0.14 0.12 0.10 0.10
3 0.2 1.5 0.10 0.09 0.08 0.06 0.06
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Table 2 Seepage rate at different water levels
KR (m-d ")

B9 FHEEREE/MmMm  KkZm
12h 24 h 36h 48 h
1 1.5 0.5 0 0 0 0
2 15 1.0 0 0 0 0
3 1.5 15 0 0 0 0
4 1.5 2.0 0 0 0 0
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Table 3 Seepage rate at different tube spacing

BAKEHR (m-d ")

B & (8] /mm
24 h 36 h 48 h 60 h
10 0.25 0.23 0.21 0.21 0.20
20 0.11 0.08 0.06 0.06 0.06
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Table 4 Seepage rate of different down pipe ways

BKEF/ (md )
12h  24h  36h 48h 60h

HS  TEIA

7 R 0.11 0.08 0.065 0.064 0.064
8 BT E 0.12 0.10 0.08 0.068 0.067
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Table S Influence of clay ball with different diameters
on the seepage rate

BAKHAR/ (md ")

EY FHLEES/mm B EEREE/m
12h 24h 36h 48h 60h

0.15 0.14 0.12 0.10 0.10
032 0.265 0.24 0.22 0.205

2 15 1.0
50 1.0
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Table 6 Sedimentation thickness of the clay ball and the final
seepage rate of the clay ball

pe TEREE SRRHEIE UURE24 WE R RS Bk
ERes .
m m m %  (60h)/(m-d )
1 0.5 0 0.48 4 0.32
2 1.0 0 0.96 4 0.10
3 1.5 0 1.44 4 0.06
4 1.5 0.3 1.39 7.3 0.20
0.5 0.3 0.44 13
5 0.27
0.5 0.3 0.51 15
1.0 0.5 0.89 11 0.205
7 1.5 0 1.42 53 0.064
8 1.5 0 1.43 4.7 0.067
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Fig. 1 Ground simulation test in Daxing and

Shijingshan districts
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Fig. 2 Schematic diagram showing the monitoring points
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