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Determination of Dynamic Free Span Length for Subsea Pipelines
with General Boundary Conditions
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Abstract [J Subsea pipelines are exposed to several potential risks of damage due to corrosion, soil instability,
anchor impact and other hazards. One of the main risk factors for the safety of a subsea pipeline is its free
spanning. This paper examines the safety of subsea pipelines with free span under axial compressive load. The
variation of allowable lengths of dynamic free span is examined for generalized boundary conditions. The free
span is modelled as a beam with an elastic foundations and the boundary condition is replaced by linear and
rotational springs at each end. A dynamic free span curve is obtained with a function of non-dimensional
parameters and can be used usefully for the design of subsea pipelines with a free span. A case study is carried
out to introduce the application method of the curve.

Keywords : subsea pipeline, generalized boundary condition, axial load, dynamic stability, allowable free
span, non-dimensional curve
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Fig. 1. Simplified beam model on elastic foundation.
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Fig. 2. Relation between ¢, f2 and A.
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Fig. 3. Cross-section of pipeline.

Table 1. Pipe properties

T &
o)z o] grlAlG 2.07x10" (N/m?)
glolze] We 7850 (kg/m’)
slo)sre] oA 0.762 (m)
sjoiLe] Fr| 0.0175 (m)
solze] T 2AEHE 2.837x107 (m*)
9jRR Aol dx 940 (kg/m®)
S]E B A7) 0] 0.0035 (m)
RFEIZEN AT 2300 (kg/m®)
RIAT|E] FH) 0.07 (m)

B Ue 1025 (kg/m?)
Ho)ze) 8558 3.0013x10% (N/m?)
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Table 2. Soil properties (k)

T L= u 2
Rrgg- AE 2y 10° (Nm?)
A1 AHE 25k 10° (N/m?)

Table 3. Current profile
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HAH H Im 1.54 (m/s)
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