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Abstract In offshore structures, the mean viscous drift force due to drag is considered to be a design
part that has not been considered until recently. In particular, it is most important to calculate the drift
force acting on a vertical cylinder considering both waves and currents in the low frequency region. This
paper presents a process for deriving analytical solutions for the drift forces acting on a fixed vertical
cylinder considering waves and currents. The area of the cylinder was considered by dividing it into a
splash zone above the free surface and a submerged zone below the free surface. The presence of waves
is considered only in the Splash Zone, and in the case of waves and currents, the equations were
obtained for both the splash and submerged zones. The results show that drift forces occur due to the
significant viscous effects in both the splash zone and the submerged zone. Therefore, the analytical
solutions derived in this study can be used to calculate the drift force using the given design variables
and form a theoretical basis for judging whether the magnitude of the drift force in each case has a

dominant influence within a specific physical range.
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Fig. 1. A fixed vertical cylinder in waves and currents
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Table 1. Analytic solution of viscous mean drift
forces on a fixed vertical cylinder in

waves.
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Table 2. Analytic solution of viscous mean drift
forces on a fixed vertical cylinder in
waves and currents (| Ul = u,,).
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Table 3. Analytic solution of viscous mean drift
forces on a fixed vertical cylinder in
waves and currents (| Ul<u,).
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Table 4. Variables and constants values in the
equations in Tables 1 to 3.

Variables & Constants Value
0 1025 (kg/m®)
g 9.81 (m/s)
D 0.075 (m)
Cop 1
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Fig. 2. Viscous mean drift forces (| Ul =u,, U=15u,)
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Table 5. Range of D/A where each viscous mean drift
force is important.

W+C W+C

W(Splash) (Splash) (Submerged)
|[Ul=u, | D/210.05 0<D/A<0.05 0D/ A<0.2
U<, D/A )0 - 04D/ A<0.2
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