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Abstract

In order to study the mechanical properties of large-sized corrugated steel pipe, a 3D FE structural
model was established by ANSYS software. Then, the main design parameters of corrugated pipe
were analyzed to study its force and deformation characteristics under the influence of various
factors. The results show that the maximum equivalent stress of the corrugated steel pipe appears
at the troughs of the left and right sides of the pipe. And the maximum equivalent stress of the
outer soil occurs in the middle of the upper left, upper right, lower left, lower right along 45° di-
rections. Moreover, the thickness and the soil elastic modulus both have significant effects on the
mechanical properties of steel pipe.
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Figure 1. Boundary condition diagram
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Figure 2. Boundary condition diagram
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Figure 3. 3D finite element model
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Table 1. Constitutive model material parameters
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Figure 4. Equivalent stress distribution of corrugated pipe (side)
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Figure 5. Equivalent stress distribution of soil
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Figure 6. Maximum equivalent stress of pipe under different elastic
modulus of soil

6. NELAHERTERNRAFHNES

120
100
] —a— LRI 18MPa
g 80 —e— LTI 50MPa
H§ ] —a— AR 80MPa
B 60 —v— T ARFEE 100MPa
E
2 40 ® ° e
K
i A . .
20 v v -
0 : : .
5 6.5 3
BE JE /mm

Figure 7. Maximum vertical deformation at the top of the pipe
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Figure 8. Maximum vertical deformation at the bottom of the pipe
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Figure 9. Maximum vertical deformation of the pipe with 6.5 mm
thickness
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