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Prediction for structural settlement of flood-control wall
along the bund in Shanghai

CHEN Bao', CHENG Hui-feng”, YANG Lin-de'

(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China;
2. Section of Flood-control Wall Construction and Management, Shanghai 200050, China)

Abstract: Based on the settlement measurement of flood control wall along the bund in Shanghai, the structural settlement of the
flood control wall was predicted with viscoelstic FEM back analysis. In order to calculate and predict the structural settlement,
authors arranged and analyzed the measurement data of structural settlement from 1993 during the construction of the flood control
wall to 2002, selected the typical section and measurement points, and then drew the curves of settlement with the development of
time. With the help of two-dimensional finite element analysis, determined the soil layer that influence the settlement mostly, and
then gained the equivalent elastic modulus of this layer with FEM back analysis so as to predict the development of the settlement in
the future. The results can be good reference to the construction and technical management of flood control walls in Shanghai.
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Fig.1 Three-element viscoelatic model
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Fig.2 Relationship between equivalent elastic modulus and
time of three-element viscoelatic model
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Fig.3 FEM mesh for settlement analysis of flood control wall
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Table 1 Parameters of soils under road subgrade

Lpam A 7 BB e e
FE/m /kN.m” /MPa /MPa /kPa /(° )

Wk 1.6 184 1000 1959 042072 9 8.0
Bt 3.1 189 2960 9222 035054 12 193
IREWRIRF L 6.2 174 180 4247 040 0.67 10 95
IREF T 4.1 175 2435 7586 035 0.54 16 9.0
KEkmE 228 184 3375 9015 038 0.61 18 124
WEak ek mE 3.8 199 5560 14851 0.38 0.61 41 105

L B 4IH 153 195 13320 49474 03 043 9 252
MR Ay =S TR 20 /700000 0.3 0.43 700 30.0
R R / 20 /228850 0.3 0.43 229 30.0
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Table 2 Material parameters of foundation and structure
of flood-control wall
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PHC & #E / 3.5~4 25 0.089 0.00860  3.25
HebE 035%0.5  #HE 25 0.350 0.00357  3.25
KERE 045%X0.55 3.5~40 25 0.248 0.00418  3.25
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Table 3 Sensibility of settlement on the elastic
modulus of each soil layer
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prpm e TR iR guy ViR B
/kPa /mm /% /mm /%
PR B AR I 58.6 59.5
Wk 1567 58.6 0 59.5 0
Wt 7377 58.8 1.77 60  2.521
IRAETAVE R T 3397 589 2.600 60  4.202
KEF T 6 069 589 2.600 60 2.521
KK T F T 7212 68.3 82.765 69 82353
e 23 00 R 1 11 880 59.8 10.239 61 10.084
w3 (O A0 D 39579 612 22.184 60  6.723
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Table 4 Measured and calculated structural settlements

. S P

- LA (EIRZX (D LA (EIRZXIED
/mm /mm /mm /mm

1994-5-5 0.00 0.00 0.00 0.00
1994-9-6 2.11 3.98 3.14 3.56
1994-12-2 3.41 5.67 6.21 5.08
1995-5-9 7.50 10.06 11.25 9.66
1995-8-14 10.46 12.03 12.85 11.71
1996-4-15 12.44 16.30 18.55 16.14
1996-10-20 11.97 14.88 16.61 14.66
1999-7-15 36.21 44.90 51.60 45.67
1999-11-6 37.36 45.98 53.04 46.77
2000-4-6 38.48 48.28 55.62 49.10
2000-9-7 40.24 49.28 56.45 50.12
2001-11-8 51.90 67.61 79.15 68.60
2002-12-2 59.22 75.78 87.95 76.79
2010-1-1 99.73 100.7
2030-1-1 125.2 126.0
2050-1-1 130.7 131.5
ey 132.0 132.7

YRS AL/ mm
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Fig.4 Increase of calculated structural settlement of
flood-control wall with time (1994-2044)
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