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Distortion Scenarios

Cashew Peanut Closed

Simplified distortion patterns of pile tip
--- original shape      ― deformed shape

Distorted tips at Rotterdam
𝐷/𝑡 = 1420/17 = 84 (Randolph, 2018)

Example of progressive distortion

Three Major Distortion Mechanisms

• Deeper understandings of pile behaviour during installation

• Numerical simulation with higher accuracy and lower computation cost

• Experimental strategy for the verification of numerical simulation

• Optimised design concept for cost-efficient OWT monopile foundation

Aims

Cost

• The cost of Offshore Wind Turbine (OWT) monopile foundations could be
reduced using thinner piles

Structure
• Thinner wall thickness may induce progressive distortion during installation

Standard

• The outer diameter D to pile wall thickness t ratio (D/t) recommended in
standards cannot prevent local buckling of pile in practice

API standard and practice
●Practice ○ Known failure ○ Suspected failure (Randolph, 2018)
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Motivation 

and Aims

Proposed Methodology

Physical Model

Key Techniques

CEL/ALE

GMNIA

Coupled Eulerin-Lagrangian method

Arbitrary Lagrangian-Eulerin method

Geometrically and materially non-linear elastic 
analysis with imperfections

Reference

EN1993-1-6 (2007) Eurocode 3: Design of steel structures 
– Part 1-6: Strength and stability of shell structures

Randolph, M. F. (2018) ‘Potential Damage to Steel Pipe 
Piles During Installation’, 3(1), pp. 3–10


