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Fig. 1 The scope of the study area
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®1 HETEKESHEIRR

Table 1 Parameter partition of aquifer in Yancheng

FhT M BB R/ (w/d  ARTERE/MPa AR KR Ji/KPa BEHEM MK/ EE/(KN/mMD A RFLEE

7 X
K., K, K. E v c [ 17 r n
1 32 32 0.32 27 0.40 3.0 33.6 0 20.42 0.422
2 44 44 0.44 26 0.45 5.0 343 0 21.54 0.418
3 28 2.8 0.28 24 0.39 6.0 35.1 0 20.73 0.425
4 3.5 3.5 0.35 25 0.38 8.0 35.7 0 21.41 0.416
5 32 32 0.32 23 0.36 55 34.8 0 19.86 0.419
6 3.6 3.6 0.36 25 0.42 45 342 0 20.28 0.428
7 4.1 4.1 0.41 27 0.47 4.0 34.0 0 19.75 0.431
8 3.4 3.4 0.34 22 0.48 3.0 33.6 0 20.64 0.418
9 52x10°  52x10°  5.2x107 18 0.48 15.0 21.5 0 21.37 0.522
10 43x10°  4.3x10°  43x10° 16 0.47 17.0 23.2 0 20.68 0.518
11 4.6x10°  4.6x10° 4.6x10* 15 0.48 18.0 20.9 0 20.24 0.525
12 50x10°  5.0x10°  5.0x10* 17 0.48 14.0 21.2 0 19.57 0.516
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AR TG MBERE/ (wd  AETERE/MPa I KR Ji/KPa EEHEM WKL EE/(KNmMD ALY
A K, K, K. E v c % 7 r n
13 55x10°  5.5x10°  5.5%x10° 19 0.48 15.0 20.8 0 19.11 0.519
14 34 34 3.4 30 0.38 4.0 342 0 21.32 0.437
15 33 33 33 28 0.40 3.5 35.1 0 20.87 0.422
16 30 30 3.0 31 0.37 4.0 34.7 0 20.55 0.416
17 28 28 28 29 0.39 43 33.6 0 20.38 0.426
18 24 24 24 32 0.36 5.5 33.2 0 20.14 0.430
19 35 35 35 33 0.35 4.8 34.0 0 21.11 0.421
20 32 32 32 29 0.41 46 345 0 22.13 0.419
21 40 40 4.0 27 0.42 3.8 35.0 0 20.72 0.424
22 36 36 3.6 26 0.40 3.5 35.8 0 20.16 0.417
23 2.6x107%  2.6x10°  2.6x10° 25 0.44 182 20.6 0 19.76 0.492
24 3.0x10* 3.0x10*  3.0x107 22 0.48 17.5 20.6 0 20.33 0.488
25  33x10% 3.3x10°  3.3x10° 21 0.46 17.2 20.6 0 19.54 0.485
26 2.8x10*  2.8x10*  2.8x10° 23 0.48 16.7 20.6 0 20.48 0.506
27 2.0x10*%  2.0x10*  2.0x10° 24 0.47 16.1 20.6 0 21.25 0.490
28 24x107*  24x10°  24x10° 26 0.45 16.5 20.6 0 21.66 0.483
29 5.0 5.0 0.50 36 0.38 53 342 0 20.11 0.397
30 5.6 5.6 0.56 35 0.41 42 35.4 0 19.83 0.382
31 6.2 6.2 0.62 34 0.39 48 36.6 0 19.97 0.376
32 5.3 5.3 0.53 38 0.42 6.6 31.8 0 20.42 0.390
33 5.1 5.1 0.51 39 0.40 5.8 324 0 20.63 0.385
34 6.0 6.0 0.60 41 0.44 6.3 36.1 0 21.37 0.388
35 45 45 0.45 38 0.41 5.7 355 0 20.44 0.391
36 48 4.8 0.48 36 0.41 5.5 35.0 0 20.71 0.393
37 2.0x10* 2,010 2.0x107 32 0.48 17.6 21.1 0 20.64 0.492
38 L6x10"  1.6x10"  1.6x107° 35 0.43 18.8 20.7 0 20.52 0.488
39 1ox10*  1.0x10*  1.0x10° 34 0.46 19.4 20.5 0 20.73 0.485
40 12x10°  12x10*  1.2x10° 36 0.44 18.7 20.8 0 20.16 0.506
41 18x10* 18107  1.8x10° 35 0.42 18.2 21.2 0 19.92 0.490
42 7.0x10°  7.0x10°  7.0x10°° 33 0.47 17.8 20.3 0 19.63 0.483
43 9.0x10°  9.0x10°  9.0x10°° 32 0.45 17.5 20.4 0 19.17 0.482
44 13 13 13 45 0.39 5.8 34.8 0 20.18 0.435
45 12 12 1.2 46 0.41 6.2 342 0 20.54 0.432
46 18 18 1.8 50 0.40 6.0 33.7 0 21.62 0.426
47 20 20 2.0 48 0.38 5.9 33.4 0 20.35 0.420
48 16 16 1.6 46 0.36 6.5 32.8 0 21.24 0.433
49 12 12 1.2 53 0.39 6.4 325 0 21.33 0.428
50 14 14 1.4 48 0.37 6.1 33.4 0 21.17 0.419
51 9 9 0.9 49 0.41 5.8 355 0 20.93 0.413
52 8.5 8.5 0.85 51 0.43 5.7 36.1 0 20.54 0.417
53 3 3 0.3 47 0.45 5.3 37.0 0 20.36 0.437
54 45 45 0.45 45 0.46 5.0 375 0 20.22 0.422
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Simulation and prediction of Yancheng ground subsidence based on Bio-consoli-
dation theory

DU Jingjing', ZHANG Yan’, LUO Zujiang’, ZHANG Qing'
(1. Nanjing Center, China Geological Survey, Nanjing 210016, Jiangsu, China; 2. Key Laboratory of Earth Fis-
sure Geological Disaster, Ministry of Natural Resources , Nanjing 210018, Jiangsu, China; 3. Hohai University,
Nanjing 210098, Jiangsu, China)

Abstract: Ground subsidence occurred in urban area may cause damage to buildings and infrastructure, af-
fecting the overall stability and safety of the city. This paper established a three-dimensional variable parameter
fully-coupled viscoelastic-plastic model of building loads and groundwater mining with ground subsidence in
Yancheng, Jiangsu Province based on the theory of Bio-consolidation, introduced the viscoelastic-plastic soil con-
stitutive model, and meanwhile took the nonlinear change of soil parameters with the state of stress into account.
The results show that the groundwater level in the study area continually rises under the conditions of construc-
tion loading and groundwater extracting, with an overall rebound phenomenon. However, in the centre of the city,
where the building loads are high, the amount of ground rebound is small and even slight settlement occurs, and
the maximum horizontal displacement produced over 10 years is 15 mm. The results of the study can provide sci-
entific basis for the prevention and mitigation of ground subsidence hazards in Yancheng.

Key words: Yancheng; groundwater extraction; ground subsidence; building load; Bio-consolidation theory
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