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Experimental investigation on cyclic strain responses of a steel catenary riser at

touch-down zone

JIANG Haiyang GAO Fuping ZANG Zhipeng

( Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: Based on dimensional analyses the similarity criteria are derived for the strain responses of the Steel Catenary Riser ( SCR)
at its touch-down zone ( TDZ) . A series of flume experiments have been conducted to investigate the cyclic strain responses at TDZ by
utilizing the specially-designed facility for SCR riser—soil interaction. Experimental results indicate that superimposing a current
promotes the local scour and further induces an increase of the strain amplitude of the SCR. With the development of cyclic interactions
of the SCR with the sand-bed and the corresponding local scour the strain amplitude of the SCR in TDZ increases and gradually
approaches a critical value. An abrupt-increase of the tensile strain at the upper surface of the SCR has been observed while the SCR
was being detached from the seabed. The abrupt-increase of the tensile strain increases with the development of the sand-bed
deformation and meanwhile the cyclic-strain amplitude increases gradually.
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Tab. 1 Main influential parameters for cyclic strain responses of a SCR at its touch-down zone
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Tab. 2 Similarity relationship of the main physical quantities
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Fig. 1  Experiment facility for SCR riser-soil interaction at touch-down zone
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Tab. 3 Test conditions for a series of flume experiments
TDP
U/(m‘s_l) e, /cm A /m T /s
ly /m tana
SCDO1 -0.12" 1.8 2.62 0.07 0.11 5.0
SCD02 0.12 1.8 2.62 0.07 0.11 5.0
SCD03 -0.20 1.8 2.62 0.07 0.11 5.0
SCD04 0.19 1.8 2.62 0.07 0.11 5.0
SCDO5 -0.28 1.8 2.62 0.07 0.11 5.0
SCD06 -0.12 2.6 2.61 0.07 0.11 5.0
SS01 0.12 1.8 2.62 0.07 0 o
SS02 -0.12 1.8 2.62 0.07 0 ©
SDO1 0 1.8 2.62 0.07 0.11 5.0
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Fig. 2 Variation of the trench depth vertically below the SCR Fig. 3 The photograph of the soil near the feature point after
before and after scour (e,/D = 0.16 KC = 6.28 B scour (e,/D = 0.16 KC = 6.28 B = 1.54 x 10° Fr,
= 1.54 x 10’ Fr, = 0.12 forward current) = 0.12 forward current)
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Fig. 4 Variation of the maximum strain amplitude ( FBG02) of the SCR versus time (e,/D = 0.16 KC = 6.28 B = 1.54 x 10’
Fr. = 0.12 reverse current)
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Fig. 5 Variation of the strain amplitude of the SCR versus time
(e,/D = 0.16 KC = 6.28 B = 1.54 x 10° Fr, =

0.12 reverse current)

Fig. 6 Variation of the maximum strain amplitude along the SCR

versus time (e,/D = 0.16 KC = 6.28 B = 1.54 x
10’ No. 02 fiber bragg grating)
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Fig. 7 Variation of the extreme positive and negative strain in the development of scour (e,/D=0.16 KC=6.28 B=1.54x10" Fr,

=0.19 reverse current No. 02 fiber bragg grating)
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Fig. 8 Variation of the strain at the beginning and 2 hours later of scour (e,/D = 0.16 KC = 6.28 B = 1.54 x

0.12 reverse current No. 02 fiber bragg grating)
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Fig. 9 Variation of the strain at fiber Bragg gratings for two hours duration of scouring ( e,/D = 0.16 KC = 6.28 B = 1.54 x
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