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VORTEX-INDUCED VIBRATION (VIV) AND FATIGUE DAMAGE

We will need to investigate the key factors that can affect the

life of the riser pipelines . In this regard, ”Fatigue Damage” can

be stated as the main issue which needs a special consideration

that can cause problems such as pipe girth weld failure .

Fatigue in risers is mainly caused by Vortex-induced

Vibrations(VIV).This hydrodynamic phenomena can be

expressed as the motions that are induced on bodies facing an

external flow by periodical irregularities on the flow . In simple

words, The VIV in risers can be described as putting a cylinder

into the water and moving it through the water in a direction

perpendicular to it’s axis .. The figure below illustrates a

schematic example of a multiphase VIV in a riser of a flexible

offshore platform.

ABSTRACT

Marine risers play a very important role in offshore

industry by means of transferring hydrocarbons from

seabed to production and drilling facilities atop the

water’s surface and also injection of gas or water into

the wells in the bottom of the sea . In this regard , it

is very important to take into consideration the

factors that endanger the stability and integrity of the

risers . Failure to take into account these factors may

lead to oil spill and cause environmental disasters

which will result in a great number of financial ,

political and ecosystem-related problems . The figure

below depicts one of the similar cases which led to

the oil spill .

Figure 1 - Oil spill due to riser wellhead failure
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Figure 2 –Schematic expression of a  Multi-phase VIV on a marine riser



VIV SUPPRESSION SYSTEMS 

One of the solutions that can be applied to reduce VIV

effects on marine risers is to install VIV suppression

systems . These products contribute to eliminate

periodic vortex shedding from risers. In order to be able

to design the suppression systems, We will need to

analyze the potential VIV problems with a

Computational Fluid Dynamic (CFD) software and use

the results to obtain the geometry of suppression

strakes . The figures below illustrate an example of

ANSYS FLUENT CFD software application for analysis

and evaluation of suppression systems (Courtesy of

Trelleborg Company).

Figure 3 – Vortex suppression strakes modelled in ANSYS

COST-EFFECTIVE TECHNOLOGIES FOR VIV REDUCTION

According to what has been presented about the application of

suppression systems for VIV reduction, we will now define the

mechanism of this system . The suppression strake system

consists of a set of overlapping and interlocking mouldings that

are typically 1.50m – 2.0m long which incorporates 3 start helical

strakes with either a triangular or trapezoidal profile systems.

These strakes must be located on the most exposed areas of the

pipeline . The materials used for producing these systems are

namely polyurethane and polyethylene elastomers . Since these

suppression systems are subjected to environmental subsea

conditions , some banding materials can be used to avoid

corrosion and marine growth problems.

Figure 4 - VIV suppression strakes installation (Courtesy of Trelleborg)


