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Table 1 Physical and mechanical parameters for soils Table 2 Parameters for tunnel structure
/ / / / / /
g em™? kPa ° MPa g om’ GPa
2 1.70 13.4 1.0 2.1 0.42 2.45 27.00 0.1670
3 1.94 33.7 4.8 3.6 0.38 2.23 13.50 0.2335
4 1.88 22.0 2.2 3.2 0.38 2.45 29.25 0.1670
5 1.88 17.0 0.9 2.7 0.38 2.45 31.58 0.1670
6 1.95 29.3 3.4 3.5 0.35
7 1.84 28.5 1.7 1.7 0.38
4
ANSYS APDL
3
3
Table 3 Optimal design for structural section of underwater tunnel
/mm
S Ks /MPa /MPa di/m dy/m dy/m  ds/m  mi/m  my/m hy/m
27.7 1.25 2.81 3.60 -31.1 -28.6 0.80 0.50 0.40 0.70 0.90 0.60 0.30
23.2 1.17 4.00 4.74 -10.0 -5.5 0.69 0.40 0.26 0.51 0.99 0.88 0.15
3 d dy dy ds hy
m my dy ds
16% 68% m,
mp h2 k = h2/m1
5
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Optimal design of structure of underwater tunnels
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Abstract Based on modern design theories the optimal design of structural sections of an underwater tunnel was
studied. A mathematical model for the optimal design was established which uses the key geometric dimensions of the
structural sections as the design variables the minimum construction cost of the tunnel structure as the objective
function and the tunnel building line anti-floating stability and tunnel stresses as the constraint conditions. The optimal
design scheme for the tunnel section was determined with the finite element software ANSYS. Compared with the original
design scheme the optimal design scheme shows a decrease of 16% in the area of the tunnel section the distribution of
stresses is more uniform the displacement of the tunnel significantly decreases and the anti-floating stability is also

satisfied. It follows that the optimal design scheme for the tunnel section is economical rational safe and reliable.

Key words underwater tunnel structural analysis optimal design





