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Abstract: Land subsidence has become a serious issue in Cangzhou for a long time. In order to make reasonable
use of groundwater resources, it is necessary to establish a warning groundwater level under the premise of
controlling the development of land subsidence. How to quantitatively determine the critical gorundwater level

(CWL) for comprehensive control of land subsidence? In allusion to this scientific problem, this paper takes the
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soil samples of three typical settlement areas in Cangzhou as the research object, and analyzes the formation
consolidation characteristics. By correlating the stratum thickness, we improve the method of calculating the CWL
with the previous consolidation pressure. Based on the monitoring data of land subsidence and groundwater level
in Cangzhou for many years, the comprehensive quantitative evaluation of the CWL in Cangzhou are carried out.
The results show that the soil within a depth ranging from 0 to 150 m in Cangzhou is normally consolidated or
under-consolidated, and the soil below the depth of 150 m is generally over-consolidated. The inelastic water
release deformation is an important factor affecting the change of land subsidence rate in this area. Using the
improved method, the CWL in Cangzhou, Suning and Dongguang is 66.8 m, 67.5 m and 67.8 m, respectively.
Based on the data of the cumulative land subsidence and groundwater level change in the urban of Cangzhou, we
obtain the exponential function relationship between the cumulative land subsidence and groundwater level. The
subsidence rate is taken as the index, and the critical groundwater level in the urban of Cangzhou ranges from 65
to 70 m. On the basis of verifying the consistency of the calculation results of the two methods, we determined 65 m
as the critical groundwater level for the prevention and control measures of land subsidence in Cangzhou. The
results provide a reliable basis for the local government to formulate a reasonable groundwater exploitation plan.

mechanism of
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Table 1 Statistics of critical groundwater level drawdown and basic information of soil samples from

the third aquifer group in Cangzhou

IkE 5 i
44 += J2E/m Il ALK A B/ m
B s /m FHBE 25 J1/MPa S L AR %L [m] 54 4
Cl 22.0 —-186.1 2.72 1.35 0.1 0.03 713
C2 31.1 —217.2 2.98 1.27 0.3 0.04 64.8
C3 32.6 —249.8 3.25 1.21 0.3 0.03 57.9
e
C4 25.1 —274.9 332 1.12 0.2 0.05 37.6
C5 40.0 -314.9 4.36 1.29 0.2 0.05 99.9
C6 28.3 —343.1 4.07 1.10 0.3 0.03 39.2
S1 16.8 —-175.6 2.55 1.22 0.4 0.05 213
S2 12.0 —-187.6 2.92 1.31 0.2 0.03 44.6
S3 11.8 -199.4 2.92 1.24 0.2 0.05 32.7
S4 15.2 -214.6 2.95 1.17 0.3 0.05 19.6
mTE S5 12.0 —226.6 3.01 1.14 0.3 0.03 12.4
S6 10.3 —236.9 3.27 1.19 0.3 0.03 27.1
S7 14.5 —251.4 3.34 1.14 0.3 0.04 18.0
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groundwater level in Cangzhou
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