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Key design points of shallow-inserted steel cylinder revetment structure for
offshore artificial islands
ZHANG Bojie', CHEN Haifeng', WANG Tingting’, TANG Yun'

(1. CCCC-FHDI Engineering Co., Ltd., GuangZhou 510290, China; 2. Guangzhou Maritime University, GuangZhou 510330, China)
Abstract: To the key technical issue of rapidly forming a containment structure for a super-large-scale offshore
artificial island project under conditions of deep water, large waves, and hard soil foundation, a shallow-inserted
steel cylindrical revetment structure is proposed. In-depth research is conducted on the structural stability,
elevation rationality, and structural durability of this structure. The structural stability is comprehensively verified
to meet the requirements by combining the normative formula, three-dimensional finite element numerical
simulation, and centrifugal model tests. Through comparative analysis using the normative formula, physical
model tests of wave section, and three-dimensional local and overall physical model tests, it has been verified
that the installation of a twisted block wave dissipation platform can effectively reduce the top elevation of the
revetment. The structural durability is demonstrated to meet the century-long usage requirements by adopting a
combined anti-corrosion measure of anti-corrosion coating, sacrificial anode and external current cathodic
protection, and concrete coating, in combination with corrosion allowance. The research conclusion indicates
that the shallow-inserted steel cylindrical structure revetment is safe, reliable, and technically feasible, which can
provide reference for the rapid island formation design of similar offshore artificial island projects.
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Fig.1 Artificial island plan
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Tab.1 Soil physical and mechanical index
s FIARIE S /(0) Hi% J1/kPa PR A/ (°)
P/ KT IEE2 ) EE ) HHEEEY & ey

@, IR - - 7.4 - 2.2 -
@, #t-HEE+ - - 23.6 44.7 13.6 21.6
@, FHt-mEH+ - - 36.9 50.2 11.7 20.0
@ Ft-mEE+ - - 73.4 69.7 13.8 20.7
@, Brantb 34.0 27.0 - - - -

@y HHp-HI-BRED 36.5 315 - - - -

@, Frt+-mEF+ - - 19.8 32.0 11.3 20.3
@, F+-H I+ - - 72.6 49.0 7.6 17.5
@, Frit+-mEE+ - - 79.8 68.2 16.3 21.0
@, Fhanwb 34.6 29.0 - - - -

@, PRS- TR 36.8 31.5 - - - -

*2 FARAENMETHESR
Tab.2 Design wave for different recurrence periods
#H I/ 1% AR -2 A ks

a Pemm  YPR/m o PE/m s m
300 14. 80 11. 05 7.57 12. 8 182
100 12.93 9.51 6. 40 12. 1 169
50 11.73 8.56 5.69 11.8 164
25 10. 45 7.42 4.90 11.3 150

10 8.79 6.28 4.09 10.5 139

2 4.03 2.77 1.76 6.7 68
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Fig.2 Typical section of steel cylinder revetment structure ( dimension: mm;elevation: m)
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Tab.3 Calculation results based on TSC-PHF]J

TEFHL
TH EiIR(c1 piogbikeEtE  Pusibiet: sk
Tk (TFFIRTA) (ITAE) Z<- )|
MW 2.81 1.33 1.66 4.16
A 3.58 1.21 1.23 3.87
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Tab.4 Calculation results by Plaxis 3D
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Fig. 3 3D finite element model of revetment
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