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Experimental study on vortex-induced vibration of side-by-side
deep-sea riser group with coupling interference effect
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Shandong 266590, China; 2. College of Engincering, Occan University of China, Qingdao, Shandong 266100, China)

Abstract: In this paper, a vortex-induced vibration experiment of five-riser group was carried out in a wave-current
combined flume. The range of outflow velocity is 0. 1~0. 6 m/s. The risers with the length of 2. 0 m were arranged
side by side, and adjacent risers were arranged with equal spacing of 4 times the riser diameter. The dynamic re-
sponses of the risers such as the dimensionless displacement, dominant frequency and displacement trajectory were
analyzed. and the vortex-induced vibration law of the risers arranged side by side under the interference effect was
explored. The results show that the cross-flow vibration of the risers is mutually restricted and the displacement is
similar in the lock-in region, but the riser group jumps out of the lock-in region ahead of time in the in-line direction.
By quantifying the degree of interference by the interference ratio, it is found that the interference effect has little in-
fluence on the in-line direction of the side risers of the riser group, and the interference effect mainly concentrates on
the middle three risers. The five-riser group shows a messy “8” trajectory. However, under high reduced velocities,
the risers vibrate strongly due to the interference effect, and the displacement trajectories change from the shape of
“8” to the shape of “17.
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Fig. 1 Schematic diagram of experimental device
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Fig. 2 Layout of fiber bragg grating measuring points
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Fig. 3 Curve of RMS displacement of isolated riser and five-

riser group with reduced velocity in cross-flow direction
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Fig. 9 Ur=3.36, 6.73 and 10. 10 the temporal and spatial evolution diagram of the 1L displacement of the five-riser group

2.2 ESH

10 25 M ARS7 38 Je 5 B BERE ) 32 3 000 % i 29 Ak ol B2 19 A8 Ak L il AT ST 48 5 3. 36 <<Ur <<8. 40 I
5 ARG it 20 2 T 0 30 U 24 1k 3 3 10 B A R B R 57 I R E L T 5 A RE I A A2 T U 0N 1Y R e AE
1 249 1k 38 B B L B0 /0N B 3 00 L 7 8. 40<<Ur<C10. 10 B .5 5 BE M9 3 S 40 2% 1 B0 A 1A R 8 40 A, &1 10
W R i A P B 7R o R AR 14 D DR st vo 2 Ao B T L 45 TR 4% ke o ™ 2k i sh it A4, 850 5 B R
SE IR S TR BRI L TR B R B S R R R R A T B S SR I

K111 R OS2 S 5 B REN ) S5 8 1) 2 AR L L/, BEZ9 MR B i AR AL B I . AR TR &
S ST A5 (A AR Sl AR FE AR DX IR) P IIRST 45 R 5 45 E 2 S 000 AT A A5 I3 ) Sk A 1 1) 2 AR L K R R
%?{%ﬁﬁmﬁﬁ&mﬂ PRI 8 79 5 1o P 0% LG B R/ o B A 24 A EE A 1 L 5 4 Tl R el

BRSPS . FEOEE ) 1 S ARG IS 17 .27 (47 BOMR HERRAR 1 FFFAT - L i S 48 W AN O 1
ilﬂ%%ﬁiﬂ FRI R LA 37 5T AR LIS R O 2 ¢ 1 PRl Ud B AR 1 A5 L B RG ns (EL IR 3 1)
1) T AR 25 B 22 3 s S B AT SR R B R e R T, S L 5 RS 3T i AS I AR R R AT .
2.3 u%mk

R U0 B 1 5 I 1) PR sh AR R MRS A R A5 R B 12 A T IRSL A S 5 A BEVE 294k R 1 B

’mﬁllo 12 W K B, ST 45 7 44 DX I 1) 07 % S0 30 2 A 1) 87 - AR o i 37 4 1 A ) e 3 T A A
RIEE 2, ML B T, IRSr 3 Ab 8 2 e e X B, B R B o R A, S P R SLAS AR Ur €
[4.20,6. 73]0f P08 F AR Zh . 5 INSL 45 A R A 2 1% 87 R Bl s 2= AL . X 2 i A Rl ik 2 5 &
FTEI BEHL Y ST R S G . = A T L 32 B AN AR B i R W IS A A RS I A T 87
TR A SRy IR R T 5 AR A2 3 R AL U 1 [ B T I I B R UL B T B A AR BT A AL ) f) — B A
A RCE T R s RS AU T R ] 58 ] 5 LB e T 2, S R AR E IR B IR S L L



. 46 - b AHE KR FFIROE RHAF RO 2021 5% 4 #

S5 L 1 R AR L 3 3 — HLE
37 ZEEM BRI B A Bk
RS E R ORR IS s | R S B2 2
2SN 17 B ) 20 (R B 2 il S

Al FEE 10 088 ) A T 0 5 R A A B e

R85 4 T oy BT B A5 1 7 A X 0 7 T2 5 4 5 6 7 8 9 1 om

N N . _ Ur
7t AR 308 B[R] A, 7 A8 1 I 1) AR B
BERS IR AIT L 48485 17 = J00 (37 % B0, 0 T4 4 B10 MUBERS IEHENTISMERAULEESTHKHNHSE
L, B A B S BB 3k 3R B A R T
FETERY 2 50 R U A 8] B O T 90 2 W3 5
TS B IR S AL RS B al

Fig. 10  Scatter plot of CF dominant frequency variation with

reduced velocity for isolated riser and five-riser group
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Fig. 13 Scatter plot of CF interference rate of five-riser group changing along reduced velocity
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Fig. 14 Scatter plot of IL interference rate of five-riser group changing along reduced velocity
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