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Abstract

To study the buckling stability laws and control measures of steel pipe jacking under eccentric
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loading conditions, a finite element analysis method was adopted. Based on the buckling theory of
thin-walled cylinders, considering initial material defects and introducing the Winkler elastic foun-
dation model, the influence laws of pipe length, wall thickness, ground elastic resistance, and axial
deviation on the buckling load were studied. The results show that: 1) the critical buckling load
decreases rapidly when the pipe length with axial deviation is less than 30 m or the axial deviation
is too large (greater than 0.4 m); 2) the critical buckling load increases linearly with the increase of
wall thickness; it is suggested that the $t/D$ value should be no less than 0.008 under normal work-
ing conditions and no less than 0.010 under complex conditions; 3) the ground elastic resistance
has little effect on the critical buckling load, and more attention should be paid to the stability of
steel pipe jacking in soft soil layers. Meanwhile, the factors affecting axial deviation were systemat-
ically summarized according to their correlation with human factors, and corresponding quantita-
tive control measures were proposed based on the finite element results. During construction, the
axial deviation should be strictly controlled within 0.05 m to improve construction safety.
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Figure 1. Numerical calculation model for steel pipes
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Table 1. Comparison between FEM calculations and theoretical values
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Figure 2. The influence of pipe length on critical buckling load
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Figure 3. First-order buckling modes of pipes under axial compression with varying lengths
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Figure 4. The influence of wall thickness on critical buckling load
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Figure 5. The influence of elastic resistance coefficient on critical buckling load
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Figure 6. The influence of axis deviation on critical buckling load
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