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Abstract

With the development of the technique, more and more offshore facilities appear. It is important
to study the influence of various factors on the state of structures underwater for the design for
the offshore facilities. With further research, the effect of marine pollution on construction has
become popular. Marine pollution is manifested as organisms in the ocean clinging to underwater
structures in offshore buildings and the marine organisms are divided into two main categories,
hard marine and soft marine. Most of the previous studies had simulated the attachment object of
hard marine. As a supplement to existing research, the object of the research was the circular cy-
linder covered with soft marine growth. The hydrodynamic responses, force and vortex shedding
characteristics, of soft marine with different lengths and gap ratios are studied by setting up con-
trol experiment. The method of six models made was that cutting holes at specific positions on the
125 cm long, 20 cm wide soft film and fixing the 1.5 cm wide ribbon then covering the film with
ribbon on steel circular cylinder. The diameter of the cylinder is 6 cm and the length is 130 cm.
The gap ratio is 0.5 D and 0.8 D respectively and the length is 0.5 D, 1 D and 2 D respectively (D is
the diameter of the steel circular cylinder). The control group consisted of a steel circular cylinder
and a steel circular cylinder covered only with a film. All experiments were conducted in a wind
tunnel located in the Structural Laboratory of the University of Western Australia. The raw data
was recorded by different software and processed using MATLAB and EasyPlot. All the results are
summarized and plotted using Gnuplot. The calculation results of each experimental group model
were compared with those of the control group model. It was found that the ribbon of soft-shell
Marine organisms used in the simulation subjected the model to greater drag while also suppressing
vortex-induced vibration. This study expands the understanding of the drag force and vortex-
induced vibration of steel cylinder covered by soft marine growth.
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Figure 1. Load cell
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Figure 2. Experimental diagram with different gap ratio
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Figure 3. The experimental model is mounted on the test bench
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Figure 4. Photo of the position between baffle and ray
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Figure 5. Image of natural frequency for bare model
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Table 1. The relationship between Reynolds number and wind velocity in force test

F 1 NWFEREHFEHRSRRBXR

Fan Frequency (Hz) Wind Velocity (m/s) Re

14 2.34684 9387.36

18 3.03724 12148.96
22 3.72764 14910.56
26 4.41804 17672.16
30 5.10844 20433.76
34 5.79884 23195.36
38 6.48924 25956.96
42 7.17964 28718.56
46 7.87004 31480.16
50 8.56044 34241.76

k555 s ZK B (Strouhal Number) 1A 40
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Figure 6. Presentation of data in EasyPlot (0.8 D gap 0.5 length model in VIV test)
[ 6. EasyPlot REIEAIFRR(VIV Mix & 0.8 D jB]BSE 0.5 KEHER)

i B s R, AT LR EE — WGE T 1] _E AR 2 BT AR RS o R AR AR R R sl i ik 2
SRV IR . AR AT ERI, SRATP I IREN IR IE AR AR S A 45 U N ALK RIE o % T4 — N[
B, A DX R R 100 LA T~ 153 v B2 MAZ X3S ) - 2 i FE (B M e X {E) o PSR SRR A
DS R o 3R AN T3] LA B 7006 T IR M (K020 o

BRI AL 4R KU F R Y F AR D E o TTRINAT ST . B AR 1 TSR 4 R LA
20 AR, THE L ILIRPTH I UXGE . FEBLFEAE L, K046 AR PR 2~3 S HAL(HZ) . XU [E]
BE 9 1AL, AE SN Y ROE RS E JE 1) 3 70 f e URIERE R AR AN BT G, DA .

Table 2. The results of natural frequency for every model

* 2. SMRENEBNERNLER

Model Natural frequency (Hz)
Bare 8.467
Empty 8.476
0.5 D length 8.258
0.8 D gap ratio 1D length 8.299
2 D length 8.341
0.5 D length 8.356
0.5 D gap ratio 1 D length 8.335
2 D length 8.361
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Figure 8. Comparison of the drag coefficient
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Figure 9. Comparison of the normalized amplitude
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Table 3. Maximum normalization amplitude in different models
= 3. TEEENHEKIT—KIEE

Models Maximum normalization amplitude
Bare 0.603
Empty 0.555
0.5 D gap ratio 0.120
0.5 D length

0.8 D gap ratio 0.155
0.5 D gap ratio 0.222

1 D length
0.8 D gap ratio 0.227
0.5 D gap ratio 0.371

2 D length
0.8 D gap ratio 0.388

Ferb i R A — P Ll RV (L SR AR R BB T A AR S o A2 55— skiarh, AR K
iR, FEEE DR AR . KRR 10 Fos.

Figure 10. The photo of PIV (Notice the top left corner of the picture)
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Figure 11. Lock-in region for different models
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Table 4. Detail of the lock-in region for different models
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Lock-in region

Models Starting reduced velocity ending reduced velocity reduced velocity interval
(m/s) (m/s) (m/s)
Bare 5.293 8.009 2.716
Empty 5.639 8.017 2.378
0.5 D length 5.710 7.775 2.065
0.8 D gap ratio 1D length 6.058 7.435 1.377
2 D length 7.486 8.873 1.387
0.5 D length 6.418 8.144 1.726
0.5 D gap ratio 1 D length 8.138 9.518 1.380
2 D length 8.917 9.962 1.045
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