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Abstract: Land resources are gradually becoming limited
due to urbanization and climate change. The advent of
floating structures provides new opportunities for
bolstering maritime capabilities and promoting eco-
friendly urban development. The use of floating concrete
structures in public renewable

buildings, energy

facilities, and transportation infrastructures is
summarized in this paper. Floating structures efficiently
expand landmass, shorten construction period, reduce
costs, and minimize impacts on the ecology. Moreover,
three technical aspects of floating structures are given,

including kinematic and mechanical analysis, safety
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verification, and module design. Furthermore, based on
the overall evaluation, it is recommended to improve the
sustainability of floating structures from three approaches
structure reuse, material recycling, and optimized design
of composite concrete floating structures.
Correspondingly, the applications of recycled aggregate
concrete, seawater sea-sand concretes, and composite
concrete structures are suggested in building floating

structures.

Key words: floating structure; recycled aggregate

concrete; seawater sea-sand concrete; composite concrete

structures; sustainability
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Fig.1 Changes in average global surface temperatures
and precipitation from 1920 to 2021
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Fig. 2 CO, emissions from various energy sources

BT RERRHRCE / (kg MWL)

12]

BEPE A BT HE T RE VR BN 2 A T WA
IR LA B AR T REVR VR T fie 2 6 0T, 19 24 T
PR ZBIX L MG, A0 T N RE IR A A ROM T A
8], 5 By T3 T IF AR AP T 1 RE VR AE L fE
RGPS . (Hh T ARSI AEOR |
e M AR , IR AR AR T AR s B
P R RS AR, AT BE A PR P A AR e
Z YR M LS BT, BE— D P s ahi i i s
BB AR o 0 T i RE PR BN , 3 il AR
BT B2 00 5 AL ETRRT XU 0 S 45 2R R BBk
A, P07 T 3o BRI R ST AR IR A B R (4 A
REASAIRAN L TH XU 1 FAR K o
1.3 REIRHE

R IUATY GE LRl 2 15 T K B 32 4 5 05 B L 7Y
B TR . G R B B R T 2 R
TAPRHERE , XA BT AL A — 2 R, T
SER TR 2 B D AR R 2> A S 2 AR
VAT ATE | it M FE L AR ) X B R
5 [l DL B He T S KA, o TR, L)
JR AR ME LA SZH%E iy 2, PR AP RN E N fie

HOSAR AR Bt 5 58, 2 nli h 20 A T08 73R
5 PP AR R P i A — S P, ELA SN
RS JRE [#] R A R el B 19 20 26~30 2070 TEHRBL,
FH A REOR SIREE LIRSS i T —
B HTALTEAY , I s Bk o 1 TR T2
UM Nt NN TIREP®E 40 rali D) W ER ST
A=A RRRE . A 3 FrR 78 H A KRB ,
AN B 05 22 TR) e 1 — e A S K A R 43R Bl v
W, (PSR TR D SCHE i T DL 58 T 52— v
T B2 a2 2, LR VR R R UL R R A5 1F T T
JURHT A8 D S8 A T s o R vt ) P O i R
ARMPEH

B3 HARHEER"
Fig. 3 Design of floating bridge in Japan

[15]

Ve R A , IR 05k L P W 7R A RO L it
] AIAESR A B3 B R e 3. (HOR PRAEAE X
TEIRUR A 2 P TR e ) g 5 JBE 5 A TR
B TEKAR PR IR BE 1 A BRI 38 T 2
CPERTRE, XA RS i £ R T AR S T
o AATAOMR R It G G AL A TR BE L BT LA
AN T FEAR IS L &, [R) SR 2 g7 , 2 K747
AR i, A SRR ) 2 7 A A A B R v
JEAR G B

2 FEFHENMERETER

2.1 EBHEZhAH

PEVE ZE R S TR AR BOK TR VA AR BT
HE A, TR A TE TR R i i
s FEOLAEAS AN = A7 )L 530 7 A 6 % A e
e e AME(E4a), HI, BEPRasi 2 d
HZRIA RGO UELGE AT A PR TR B0 (KU ) 52
KA RS S M BH Y o [RIE, BREER 25 44 K Sy 1) b
RSTE RT3 B 7 m RS, BIF i al A VR T4
MR T, T 2253 T R ST S A R A v
B B s ) R B AT 2 1 e e (B4 b)), &
W B BT



1846 [l o K 2 2 MCH 9K BE 2% O

%52 %

1

a F i AR

b Z 5T
B4 FREHMBERESHFESH

Fig. 4 Degrees of freedom and mechanical analysis

of floating structures
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Fig. 5 Computational model of floating structures
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Fig. 6 Densities and compressive strengths of concrete in floating structures
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Tab. 2 Properties of recycled aggregate concrete in marine environment
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