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Characteristic analysis and risk zoning of engineering land
subsidence in Ningbo city

ZHAO Tuanzhi, HOU Yansheng, HU Xinfeng
( Ningbo Monitoring Station for Geological Environment, Ningbo, Zhejiang 315042, China)

Abstract ; Large scale engineering construction activities instead of unreasonable exploitation of groundwater
has become the new influence factor of land subsidence in soft soil area. According to the development of land
subsidence , the settlement ratio of first soft soil, the corresponding relationship between land subsidence and
building density and the settlement data measured around foundation pit, the paper preminarily discusses the
characteristics of engineering land subsidence. Comprehensive considering the amount of accumulated
subsindence, subsidence rate, the thickness of first soft soil layer and the building volume rate, the paper
studies the hazard zonation and the risk zonation of land subsidence management. Combined with the division
results of land subsidence management, the paper puts forward some concrete measures for the prevention of

engineering land subsidence from the technology and the administration .
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Table 1 Physical-mechanic indices of the shallow soft soils

15 R4 R w% y/(N-m?) e W,% I A HE
a/(MPa~') Es/MPa  ¢/kPa  ¢/(°)

@, U RS 1 IR e 53.2 16.9 1.502  45.0 21.5 1.38 1.18 2.36 13.7 8.5

@, TR DE RS - I U8 BT R PR 4 48.7 17.3 1.366  40.3 18.2 1.47 0.99 2.57 14.0 9.2

@, R TR B RG 44.5 17.6 1.25 37.5 16. 4 1.43 0.92 2.76 14.6 9.9

®, R JFORY BAS L 37.3 18.2 1.064 35 14.6 1.20 0.63 3.68 17.0 12.2
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Table 2 Dynamic development of land subsidence

in the central city

tE 50 ~100 100 ~200 200 ~300 300 ~400  >400 >0
mm mm mm mm mm mm
2008 81.75 25.25 14. 25 4.0 2.0 296.5
2009 94.0 26.5 15.5 4.25 2.25 318.0
2010 96.0 29.0 16.0 4.5 2.5 323.0
2011 130.0 48.0 16.7 4.9 2.8 346.0
2012 131.3 49.1 17.2 5.24 3.1 348.0
2013 141.9 111.1 20.9 7.8 3.7 431.4
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Fig.1 Distribution of the building volume rate in center city
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Fig.2 Hstogram of cumulative settlement,subsidence rate and volume rate



.39 .

D/He
(a) HGHEIX (b) AL
—— HRETE] —— BRG] e TR ——FHEEH e FEESH PR30

0
02
L 04
< 06
0.8
1.0 |
7
D/He
(o) ILARKX (d) EMX
3T TRRL ST T AR - T —— T HEREL HmiHERE ——ER M KIE3#1
—— FEF A2 WSTIFHIARL ——3CA T F T hR2 =B k1 —— 2 ——ZEETEB PO
- gEAE I 1 —— W AR 2 —— 3T IVER] —GEAEFTTL2 [ ENAF] — BENAT]2
=) IVER2

3 BATEUX B BY B by i T O B A 2%
Fig.3 Land subsidence curves of typical foundation pit in each region
R ARKR D/ He: D 33718 Wi ) 5 5 J5 g B 4 405 0 O R B, He 7R JE LT AZ IR BT s PNAR AR 6,78, 16, N Wi S5 TR,
By TN T AT W I A B KT &L

3 MbTEURE R TR X %I

3.1 BRI T TR A B X
3.1.1 e fEfe
1 MR BRI e bk A TR A1 DAy Ml T T e 18 5 1
AR, H5 I FUE 7 POECHA T IR bR 3B, 7 BB I 3% 3.
x3 RRUFNEFRRECRE

Table 3 Hazardous evaluation indices and quantization values
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Table 4 Standard of hazard zonation
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Fig.4 Hazard zoning map of subsidence(K, 6 =0.3, K =0.7) 7)

®6 REHiEMERRENERE

Table 6 Risk evaluation indices and quantization values
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Fig.5 Risk zoning map of subsidence
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