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Fig. 1 Distribution of observation wells and building load

in southern area of Jiangyin, Jiangsu
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Fig. 2 Meshing stereogram in southern area

of southern area of Jiangyin, Jiangsu
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Table 1 Parameter partition parameter value of the second confined aquifer in southern area of Jiangyin, Jiangsu

K S S R (/) TG | ey | BRSO R BRA ) ENER ) AR
(MPa) () | () ) | (vmd) | FUBE

20 3.00 3.00 0.300 52 0.47 44 18 0 17 0.455
21 3.10 3.10 0.310 55 0.48 42 18 0 19 0.448
22 2.90 2.90 0.290 50 0.48 40 19 0 19 0.446
23 1.85 1.85 0.185 53 0.46 45 17 0 20 0.445
24 1.87 1.87 0.187 55 0.46 41 17 0 20 0.450
25 1.05 1.05 0.105 56 0.47 44 20 0 21 0.445
26 1.20 1.20 0.120 57 0.48 46 20 0 18 0.443
27 1.35 1.35 0.135 55 0.48 44 19 0 18 0.448
28 1.50 1.50 0.150 58 0.47 45 18 0 19 0.452
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Fig. 3 Parameter partition of the second confined

aquifer in southern area of Jiangyin, Jiangsu
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Fig. 4 Settlement fitting map from 2014 to 2015 in

southern area of Jiangyin, Jiangsu

KGR 4 RIEL S 2B B U515 DU A, K 1
BB .

P

1N
VAR
o B ®
= / N =
% / N t4+’ﬂﬂ:ﬁ
}'_; -56 [ ;g
n’ i

58 b —=— {}E KA Calculated water level

o sl 7K/ Measured water level
760 1 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 1 1 " ]
il 2 3 4 5 6 Vi 8 9 10 11 12

B} 1] (mon)

&l 5 TR EB AL AL X 1-1 HA7 R KA 304
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Zhutang community in southern area of Jiangyin, Jiangsu
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BT R Y 62. 60% ; 75 1 57 faf 25 R b R K I
RBNMVERSMET B 1 i858 K22 RS
JZ PR RS R UG 33. 40%

3R 2 TTRAFIERM X ST E AN T K FF R BB ME A R
EMEATEERNESRERKHE(2015~2030)
Table 2 Maximum predicted compression of each layer
under the action of building load and groundwater
exploitation alone and superposition of building load
and groundwater exploitation ( 2015 ~ 2030 ) in

southern area of Jiangyin, Jiangsu

N M| ok | AL
JZ00 5 mm) | FFR () TOKIEREM
YEH (mm)

WoKEKE 8.09 0.45 8.08
BIAMELEEKE | 4725 1.18 43.85
&1 REEKZ 25.41 7.5 34.84
BUNFMELTEKZE | 2141 22.07 37.26
8N RESKZE 7.88 4.04 7.26

VLY e 508 b DX SRy 2 R T 7K R 43 AR
Lo =3 S IAE AT 89 R 5 R TG 70 3 2 R 1 T 70
FEHOR UL 3, M R Fim 45 1T LIA VT
1S b DX A 73 DX 3 P Pt A S AT 25 | & 1 Ml T DT
TR T R K FF R 51 A Y 1 T TR o, b T 370
Kok 1 2 R e R 3R A ARy 2, HOR A L R KRR
A SUAr 2R T KSR B A FH 5 | & 6 il T 0 o
ANF B PR 5 & B B TR 2 R X R R
T2 S VR ARG OV TS
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51 % B TR B AT 3k 20 mm 2247, 34 % Hb T UIC
BRI TRk L 29k 3 ¢ 1, 254 LA 2015 ~2030 4F 5
TSl SR A A E PR B b K RAE I 51 & i 211
Hh TR, S B e K BTk b 29 3.6 ¢+ 1,58
R PR O B % AU BRI LA B i K i e

AT, T AR BEJR R H A A R R 3
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AW E S UL R R ) X SR A 2 5 AT
IS T 0 A, Xt T R [ R g 2 A

RITHEMBMREFETERMNM TRFREMIERAR
B01E B T H# T T B 2 A0 T B 5 2 U ME (2015 ~
2030)

Table 3 Prediction value of land subsidence and
subsidence rate under building load and groundwater
exploitation alone and superposition of building load
and groundwater exploitation ( 2015 ~ 2030 ) in

southern area of Jiangyin, Jiangsu

g Bt | EFATEE | RS
BWEE | XA P TR | M RAKIFR | MR KR
FR | BIMER | &M
PO | 110.04 | 35.24 131.29 145.28
Ptk | SUbK | 84.08 | 21.87 96.41 105.95
MmO | BEYE | 36.92 | 9.84 42.60 46.76
- (mm) | Ui | 35.02 | 9.95 40.43 44.97
T4H | 35.33 | 9.43 40.64 44.76
Y| 7.33 2.35 8.75 9.62
BORHLTE | SORR | 5.61 1.46 6.43 7.06
DU | Bk | 2.46 0.66 2.84 3.12
(mm/a) | Wl | 2.33 0.66 2.70 3.00
i | 2.36 0.63 2.71 2.98
6 4t

(1) AEE BN 25 B 1 D BSR4 7T BH R
M DX A SR AR KO R 5 DL =2 i S
BRSPS 1 AN ()15 B0 T A 3 T T e i
(i = NTTRITA g e N <o) R 7R

(2) SRR A MR K TFR B AR T
SRESRUAT AR AT SR B AR T8 32 46 )= 5331 A
55 1 FvE L B KR 8 1 B8 EKZ T 1
E o S ) =N SR B ) P R L DS WA S i
1 42.94% 62. 60% 1 33. 40%

(3) BT A8 5 | A VT T 140 b DXl T T R 1)
FEEE N, OO T ARIT R, # T TR e
AR AR R B 3t T K SR PR e TR A 4
TR L2108 301, JR R Br e Kotk L 208 3. 6: 1,
SR AR K I 2R B AR L H ARG 8000, 7
Az B TR /N T A SR AR 3B T KT SR A ™
A DL R YL

Bt . 5K A RBEr 2 A [  E A R
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Analysis on the influence of building load and groundwater exploitation
on land subsidence in southern Jiangyin, Jiangsu

NING Di", LUO Zujiang" , GE Weiya® , JIA Junyuan®
1) School of Earth Science and Engineering, Hohai University, Nanjing,211100;
2) Nanjing Center, China Geological Survey, Nanjing,210016

Objectives: Due to the long-term over-exploitation of groundwater and the rapid development of urbanization, a
large area of land subsidence has taken place in the Suzhou—Wuxi—Changzhou area. The southern Jiangyin area is
one of the most serious areas of land subsidence. In order to find out the reasons for the formation and development
trend of land subsidence in southern Jiangyin area, at the same time, in order to determine the impact of building
load and groundwater exploitation on land subsidence in southern Jiangyin area, combining the present situation of
groundwater development and utilization urban construction planning, a three-dimensional fully coupled numerical
model of building load, groundwater exploitation and land subsidence in southern Jiangyin area was established.

Methods : Based on Biot’ s consolidation theory, a three-dimensional fully coupled mathematical model of
building load, groundwater exploitation and land subsidence in southern Jiangyin area was established. At the same
time, the rheological theory of cohesive soil was introduced into the mathematical model, and the constitutive
relationship of soil was extended to viscoelastic—plastic, and the dynamics of soil mechanics parameters and
hydraulic parameters with stress field was considered. The development trend of land subsidence in the south of
Jiangyin under three conditions from December 31, 2015 to December 31, 2030 is predicted by simulation, which
were building load acting alone, groundwater exploitation acting alone and superposition of building load and
groundwater exploitation.

Results ; The simulation results show that from 2015 to 2030, building load is the main factor causing land
subsidence in southern Jiangyin, and groundwater exploitation is the secondary factor. The main compression layer
of land subsidence caused by building load alone is the first clay weak aquifer, and the compression amount
produced by the main compression layer is 42.94% of the total compression amount. The main compression layer of
land subsidence caused by groundwater exploitation alone is the weak aquifer of the second clay, and the
compression amount produced by the main compression layer is 62.60% of the total compression amount. The land
subsidence induced by the superposition of building load and groundwater exploitation has a coupling effect, and
the compression produced by the superposition of the two is less than the sum of the compression caused by the
single action.

Conclusions: Based on Biot’ s consolidation theory, the three-dimensional fully coupled model of building
load and groundwater mining and land subsidence in southern Jiangyin area can more accurately simulate the
process of land subsidence under different conditions, and further improve the accuracy of land subsidence
calculation. Three-dimensional fully coupled numerical model of building load, groundwater exploitation and land
subsidence in southern Jiangyin can be used to evaluate the impact of groundwater exploitation and major
engineering construction on Jiangyin City, and provide countermeasures and suggestions for the prevention and
control of land subsidence in southern Jiangyin.
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