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Deformation and Safety Analysis of Taizhou Suspension Bridge South-
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Apsiracl The anchor foundation is the main bearing structure of suspension bridges and its deformation and stability are very important
issues. For the south-anchor foundation of the Taizhou Bridge ,the stratum and structure model of three-dimensional is established. Using
large-scale numerical software Flac3D and surcharge analysis method, the deformations of the anchor foundation with different surcharge
coefficients are studied based on the assumption that the values of surcharge are changed proportionally with the cables tension. The
results show that the values of numerical simulation are close to the measured values under the design value of the cable tension. The
linearly increasing relationship between the maximum deformation of anchorage foundation and value of the surcharge coefficient is
obtained when the surcharge coefficient is less than 3.5. The nonlinearly increasing relationship between the maximum deformation of
anchorage foundation and value of the surcharge coefficient is obtained when the surcharge coefficient is greater than 3.5. When the value
of the surcharge coefficient is 3.81 times of the design value of the cables tension, the maximum horizontal displacement of the anchor
foundation reaches the limit value. Based on the soil plastic zone distribution range and deformation control requirements of the
anchorage foundation, the numerical value of surcharge safety for the south-anchor foundation of the Taizhou suspension bridge is 3.81.
The reference conclusions for the stability evaluation of the Taizhou bridge project are provided.
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Fig. 1 Vertical arrangement of south
anchorage foundation
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Fig. 2 Plane arrangement of south

anchorage foundation
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Table 1 Physico-mechanical parameters of soil
PN PN
TEHR EK B/
/% (g-cm™)

WMWE L 411 1.77 1.161 18.5 8.2 3.6
WA 4 31.7 1.90 0.881 22.8 144 6.3
DR 28.7 1.94 0754 110 339 9.5

bRy 29.8 1.88 0.823 3.6 310 13.0
s 26.7 1.92 0.752 4.1 330 18.4
bRy 28.9 1.91 0.780 52 343 18.0
b 17.7 2.12 0.404 4.0 380 28.0
k> 13.0 2.10 0.385 5.0 412 30.0
bRy 26.4 1.88 0.720 3.6 345 27.0
rhik 17.9 2.05 0.435 3.0 380 30.0
IR 16.0 2.02 0.494 4.5 40.0 35.0
kb 170 195 055 50 370 27.0

WAL FE NEE R4
Bt Ji/kPa f/(°)  H/MPa
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Fig. 3 3D computation mesh
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Fig. 5 Horizontal displacement of anchor foundation under
the designed value of the cable tension (unit: cm)
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Fig. 6 Vertical displacement of anchor foundation under
the designed value of the cable tension (unit: cm)
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Fig. 7 Relationship curve of the maximum
horizontal displacement and surcharge coefficient
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Fig. 8 Relationship curve of the maximum sedimentation
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Table 2 Deformations of south anchorage foundation
under surcharge

[T KA #/ em ULFENLF fem
1.0 4.30 -2.24
2.0 8.80 -4.63
3.0 13.60 -7.76
3.5 16.20 -9.38
4.0 19.10 -12.00
4.5 22.15 -16.30
5.0 25.30 —22.45
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Fig 9 Plastic zone of anchor foundation under the
designed value of the cable tension
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Fig. 10 Plastic zone of anchor foundation under a

cable tension of 3.81 times of the designed valu
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