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Abstract: A dynamic numerical analysis model for hang—off evacuation down—hole riser was established
with coupling the longitudinal and transverse deformation. The hard hang—off and soft hang—off boundary
conditions were given considering the horizontal evacuation and vertical heave movement of the platform.
The down—hole riser model was discretized by the finite element method and solved by the Newmark—( meth-
od. An experiment for the hang—off riser was conducted to verify the accuracy of the numerical model. For a

deep—water well in the South China Sea, the dynamic characteristics of hard hang—off and soft hang—off risers
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coupling the longitudinal and transverse deformation were analyzed. The research results show that the later-
al deformation of the hang—off evacuation riser presents a wave shape, and the vertical deformation vibrates
periodically with the platform heaving. The maximum lateral and longitudinal displacements of the down—
hole risers appear at the bottom of the riser under both hard and soft hang—off conditions. The displacement
of the down—hole riser under the hard hang—off condition is small near the top, where the bending moment
reaches a maximum value. The displacement of the down—hole riser near the top increases sharply under the
soft hang—off condition, but the maximum bending moment appears near the water surface. The range of longi-
tudinal displacement envelope of the hang—off evacuation riser increases gradually from top to bottom, while
the range of axial tension envelope increases gradually from bottom to top. Besides, the minimum tension of
the down—hole riser under hard hang—off conditions is negative near the top, where obvious axial compres-
sion with the risk of buckling failure appears.

Key words: down—hole riser; hard hang—off; soft hang—off; longitudinal and transverse coupling;

dynamic characteristic
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