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Abstract. Combined with the construction example, the 3D-
FEM simulation with a consideration of the soil disturbance
during construction was proposed to predict the soil
movements induced by the new pneumatic caisson method
construction. The calculated soil movements were examined
and verified by the field measurements. The results indicate
that the maximum surface settlement exists in the caisson wall
edges. During the caisson sinking progresses, the settlement
increases and the influence zone on the ground surface is

widened gradually. The subsurface horizontal displacements
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are small and vary along depths. The shallow soils tend to
move towards the caisson and the maximum displacement
occur to the surface, whereas the deep soils tend to move
away from the caisson. Finally, the effects of several
parameters which might affect the ground deformation were
investigated. It can be concluded that the surface settlements
close to the caisson walls are reduced significantly because of

the compacted zone existence.

Key words: pneumatic caisson; soil disturbance; ground

deformation; three-dimension simulation
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Fig.1 Overview of the modern pneumatic

cassion
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Tab.1 Physico-mechanical parameters of soils at the site
! ELBY B P
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Fig.3 Layout of monitoring points for

ground deformation
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Fig.4 The 3D calculation model and its
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Fig.5 Vertical forces on pneumatic caissons in sinking
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Fig.6 Hyperbolic stress-strain relation in primary

loading for a standard drained triaxial test
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Tab.2 Soil parameters used in the FEM analysis
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by caisson cutting edge)
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Tab.3 Parameters of the caisson structure
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Fig.8 Comparison of the FEM results and the measured surface settlement in the longitudinal direction
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Fig.9 Comparison of the FEM results and the measured surface settlement in the transverse direction
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