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Experimental study on well group connectivity test of a foundation pit with
aquifer-penetrating cut-off wall
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[ Abstract] Cut-off walls penetrating the aquifer are commonly adopted for seepage isolation in deep foundation pit projects in
high artesian water areas, so as to reduce the impact of dewatering on the surrounding environment. However, the current evaluation
methods for the seepage control effect of cut-off walls penetrating the aquifer remain inadequate. For a deep foundation pit project in
Wubhan, the groundwater control scheme combines the CSM cut-off wall penetrating the aquifer with internal well dewatering. To pre-
dict the water inflow of the foundation pit and evaluate the seepage control effect of the cut-off wall, a multi-level pumping test with a
well group was carried out. By obtaining the data of water level drawdown inside and outside the foundation pit as well as the water in-
flow information, the subsequent water inflow of the foundation pit was predicted prior to earth excavation. Preliminary judgment
shows that the CSM cut-off wall penetrating the aquifer achieves a favorable seepage control effect. This method can provide a refer-
ence for the evaluation of cut-off walls penetrating the aquifer.

[ Key words] CSM; aquifer-penetrating cut-off wall; well group connectivity test; multi-level pumping test; water inflow
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Fig.1 Schematic diagram of the surrounding environment
of the project
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Tab.1 Geotechnical parameter

2GS HEBH 25 /m Fh8 J1c/kPa PR Fi o/ ()
(1-1) ZRIHE 0.3~3.1 8 15
(1-2) ESISN 0.6~3.9 8 6
(2-1) i+ 0.8~3.0 24 13
(2-2) Mt 0.7~2.7 19 11
(2-3) TS A+ 2.7~69 12 5
(2-4) TR BT Tk - Ik - 1.0~6.3 15 6
(3) WRbIeH; | My FEh+ 1.0~4.8 14 8
(4-1) b 20~13.4 0 32
(4-2) it 4.6~16.5 0 34
(4-2a) EbIER + 0.5~2.0 12 9
(4-3) 4hib 6.6~17.5 0 35
(4-3a) b L 0.5~6.0
(4-4) FORIEMIR DN BRf 03~3.0
(5-1) SRR D I e 0.5~5.8 45 18
(5-2) FREERA P BT 8.0~21.0 67 25
(5-25) A AR AR S SR I e 50~ 35 16
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Fig.2 Typical section of excavation support
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Fig.3 Working principle of digital water level gauge
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Fig. 4 Schematic diagram of flowmeter with monophonic
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Fig. 5 Layout plan of wells for connectivity test
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Tab.2 Process record of pumping connectivity test and
water level recovery test
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Fig. 6 Water level-time curve of observation wells during
full test process

T R T AR 2%, B A TR 45 Lk K R KA
NP T, T RRE, BRI R “UT IR

St 4 OREAKIETE IR G, B LI 7K A
T 4.0 ~ 6.0 m, FLANILIH: K AL FFE /N T 1.0 my 55—
it 4 CREKFIFTFIR I, LN KA EFFER 8.0 ~ 10.0 m
i, LMK R 1.5 ~ 2.0 m; 55 =it 3 LK
FEE UL 2 H /N B R K TF R Ja , ST KGR 2
B 1.0 m LUF, AN K A7 A A VR AR,
BB AR B o H53X 4 AR T i R R
R TILE, S50k 3 .

200 -
180
160
140
120
100
80
60
40

20

®3 EBEKBHRMIMNIEFRRERLCER
Tab.3 Summary table of maximum drawdown of test wells
inside and outside the pit for connectivity test
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Fig. 7 Line chart of total water discharge from foundation pit per half hour
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Tab.4 Value-taking table of calculation formula for
theoretical water inflow of foundation pit
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