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Application and research on real time monitoring of
fatigue damage of large pipe laying vessel stingers
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Abstract: Stingers bear the alternating load during operation, and the fatigue failure of the structure can not
be ignored. Therefore, based on the wave spectrum and real-time monitoring data, the fatigue problem of a
stinger was studied. The comparison and analysis of the calculation results suggest the fatigue damage calcu-
lation based on the wave spectrum is conservative due to the strong randomness of the wave load, so this
method is suitable for the prediction and evaluation of the fatigue life of the structure in the design stage.
However, the fatigue damage calculation based on the real-time monitoring data is relatively more accurate,
so it is suitable for real-time assessment of the immediate fatigue damage of the structure. Finally, this paper
puts forward appropriate repair and maintenance suggestions accordingly.
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Tab.1 Monitoring scheme of stinger
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Tab.2 Long-term sea state data
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Fig.5 Stinger model
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Tab.3 Calculation results of fatigue life of
dangerous nodes
. FEFT H bR 57 47

W W5 A5t ly
5ZAT FR$5i 00 )3
BM715 2.390E-01 83.68
JT_1190
M_1355 1.460E-01 136.99
M_1375 1.450E-01 137.93
JT_1195
M_1380 2.380E-01 84.03
BM703 6.450E-03 3100.78
JT_1361
M_1361 1.450E-01 137.93
BM704 6.460E-03 3095.98
JT_1363
M_1365 1.450E-01 137.93 &6 P55 PEAL R o
JT_1160 M_1310 3.170E-02 630.91 Fig.6 Hazard locations of fatigue assessment

M_1302 1.650E-02 1212.12




912 AR 712 28 B 6 1)

R ZUAR BE B S R BT BT s2 K sl 0 iy R/ o AR AP R o (58 — B bS5 — BO) BRI 327K 3
AR/, L TR 5B N7 W (B UG 28 R SR S—-N B 26 i JCFRAB IR S R, A2 55577
K, BV, R R Wi A A B AR A A 8 0 BB o N ST AR AR A AR (R AR S AT AR SO
ARHERT A5 4 rp R 1) 55 29 SR, TE DR BIVERTTT B8 5 77 A o B8 ) e B 422 , Ry 7K T B 20 98 57
A=A A 2R
32 BT RMBRENRGETESR

ARSC LA HE U T RSP SR 491, Xk M RS AT 20 A o AE AR U A v e ek e LA 00 A )7
Ty GG 1 , 3R 28 A R ki B S5 B I . BETERE AR, h T S-N i LE T 45
FR95 554 PR (23 MPa) , R 98 57 B BR A 7 D AE BN BH A 55 45100, TH B4 R s i 0. % 4

hHR oA O I A BEGE T 48 2R (W 25 7 R TOe 57 B 05 1 AR il i e 3t)
x4 BNSEGERT
Tab.4 Damage degree statistics of monitoring points
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Tab.5 Statistics of sea state parameters during monitoring period
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Tab.6 Statistics of fatigue damage caused by one stress cycle of
members with different thicknesses
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