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Abstract - As well as the strength check, fatigue life check is also mainly required for designing mooring lines of the floating
structures. In general, forces which induce dynamic structural response significantly affect to fatigue design of the mooring lines.
So, waves are mainly considered as the governing loading for fatigue design of the mooring lines. In this study, characteristics of
the fatigue damage of the mooring lines for submerged floating tunnels (SFT) under irregular waves are investigated. For this
study time domain hydrodynamic analysis is used to obtain motion of the tunnel and tension and stresses of the mooring lines
under the specific environmental conditions. Also, the Rainflow-counting method, the Palmgren-Miner’s rule, and S-N curves
for floating offshore structures presented by DNV recommendation is applied to calculate the fatigue damage due to the
fluctuating stresses. Referring to the design plactice of the tendon pipes for TLP (tension-leg platform), which is very similar
structural system to SFT, it is assumed that a 100 year return period wave attacks the SFT systems during 48 hours and the fatigue
damages due to the environmental loading are calculated. Following the analysis sequence, the effects of the tunnel draft, spacing
and initial inclination angle of the mooring lines on the fatigue damage under the specific environmental loadings are
investigated.
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Table 1. Considered geometric and environmental conditions for
the case study

Parameters | Values
1. Environmental conditions
Water depth (h, m) 150.0
Wave period (T, sec) 15.1
Wave height (m) 11.32
2. For tunnel
Outer diameter (m) 19.4
Sectional area (m®) 81.785
Moment of inertia (m*) 2243.077
Length (m) 1,000
Elastic modulus (GPa) 17.0
Weight per unit length (tonf/m) 259.461
Drag/added mass coefficient 1.2/1.0
3. Tendon
Outer diameter (m) 0.5334
Wall thickness (m) 0.04
Specific weight (tonf/m®) 7.85
Elastic modulus (GPa) 210.0
Minimum yield stress (MPa) (API ;i%6gra de)
Minimum ultimate stress (MPa) (API 5(67%4gra de)
Drag/added mass coefficient 1.2/1.0
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