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Analysis of Hydrodynamic Calculation of Offshore PE Floating Block Floating
Foundation Structure
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(1. Shandong Electric Power Engineering Consulting Institute Co. , Ltd. , Jinan 250013, China;

2. State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin 300350, China)

[ Abstract |

floating photovoltaic foundation under varying environmental loads becoming a key research priority. In order to more effectively solve

At present, China’s offshore floating photovoltaic is in its exploratory stage, which ensures the dynamic stability of

the above-mentioned difficulties and the shortage of land resources in the photovoltaic industry, a floating photovoltaic PE floating block
foundation structure design, hydrodynamic calculation and optimization were completed through numerical simulation calculation based
on the environmental conditions of a sea area in Rushan City, Weihai. The results indicate that wave height, wave period, and wave
incidence angle have varying degrees of influence on the motion response and internal force values of the structure. Based on the
analysis, practical applications of the new floating foundation in specific projects are guided, showing promising results that verify the
feasibility and stability of this foundation structure’s application.
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Fig. 1  Schematic diagram of the overall structure of Scheme 1
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Fig. 2 Structural dimensions of each part of the scheme
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Table 1 Structural dimensions and material

parameters of the scheme

BEJR/ A RAE ME
A R mm 4K kg kg
PE 4m(K)x2.8m
- L 5 12 224.26 2 691.12
FERU (98) x0.5 m( &)

R 4m(K) x2.8m
oy — 12 112 1 344
HERES (&) x0.5 m( %)
76.6 m( 1K) x0.8 m
N 8 1 12 090.03 12 090. 03
B gy 0.8 w0
etk 2.278 m(K) x1.134 m

e ($8) x0.035 m(#5) 36 32 1152
% % L5m(K), — 1s4 . .
448 21 mm( H1R)

ESE| K35 m, 4 o -
Aoy 30 ~60 mm( H1ZR)
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PEATROAS K43, S A H B T T e AR R R T3 R B
BERY B IS 7E Hydrod il 477K 2 11 805 IR
AT T 0° ~360°7W [, DL 15°0 54K P IR AR
i 0.05 ~5 rad/s, 2B KN 0. 05 rad/s, BF K BB I0
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Fig. 5 Coordinate system and wave incidence angle
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Table 2 Hydrostatic recovery stiffness of external frame structural dimensions and material parameters of the scheme
LD x y z r, Ty r

x 0 0 0 0 0 0

y 0 0 0 0 0 0

z 0 0 5.831 9 x10° N/m -3.82 N 1.794 8 N 0

r, 0 0 -3.82 N 3.665 4 x10" N-m 24.448 N-m -0.9159 N*m

r, 0 0 1.794 8 N 24.448 N-m 3.469 9 x 107 N+m 1.391 8 N*m

r, 0 0 0 0 0 0

TEexy 2 R xy e Bbssr, oo r 2RSS ox BB 5 oy B I A H oz BNEY S A,
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Table 3 Static water recovery stiffness of internal PE floating unit
LD x y z T, T r
x 0 0 0 0 0 0
y 0 0 0 0 0 0
z 0 0 1. 112 6 x10° N/m 0.000 355 74 N -0.079 741 N 0
r, 0 0 3.5574x10°* N 72 939 N-m 0.004 699 5 N+m -0.0002 N-m
T, 0 0 -0.079 741 N 0.004 699 5 N-m 1.494 9 x10° N-m -0.0005 N-m
r, 0 0 0 0 0 0
2.2 PEFRKFANHE ®S5 KEITREN
2.2.1 HKEFMmEE Table 5 Design of wave height working conditions
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Fig. 6  Six-degree-of-freedom time history curve of the frame structure under different distance between floats
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Table 6 Design of wave period working conditions
TM JE /s PR /m PRAS A/ (°)
TH— 6
T 8
2.8 45
TH = 10
T4 12

SERAEA () J 391 PR BR BT T B 7S A B s B Y AL
Fomf R M2, AT LU 25 IR A9 A B #A DL IR
TG JSE R ] IRF 904 YR 300 o8 5 ) 64 3 8 Wi V7 ) R ) A

N, 2538 Bl AR A 22 R K, (H R 40 B ml ik R R
W1 6 s B, 45 K4 B AR (132 Bl i Ry 45 K, B 7E S B i
I S S0 3 TR 5 AR (5 e K

() BB N NG IE, B 11 85 5MEM &
WA S G, Wl 2.8 m, IR A G M R
45° MR 6 s B, N e RAE #2340 «, 280
BB JIE/NT 20 o, P E R RE N 116 1, 2
W12 s BF N IR RN 15, ZH0E SN T
fEH/NT 10 ¢, PR 1106 N, HH AT A1, 5
SR JE I X5t S AE 45 ) HE A 52 By i 7 4 5 R DN (T

¥R M. www. stae. com. cn



2

B
3240

#HoR 5 T B

Science Technology and Engineering

2025,25(8)

—— WHEO0Sm — JHFEL.Om — PFHFELSm

vy — &ﬁzom —&Ezsm
0 400 800 1200 1600 2000 2400 2800 3200 3600
i 8l/s
(a) SMELSHIBEIZ S
2 -

GEIYFi/m

2+ W05 m — WHE1.0m — BWHE1Sm
o &Ezom —m‘zﬁzsm
0 400 800 1200 1600 2000 2400 2800 3200 3600
i ) /s
5 (c) SMELHEYIEF)
10 F

-10 | — WEOSmMm — WEHIOm — FEELSm
— WF2.0m — FF28m
0 400 800 1200 1600 2000 2400 2 800 3 200 3600
B R)/s
(e) SMEL HIREIZIZES)

GIYFi/m

GEHIYHR/m

S fERE/m

— 0S5 m — PWEL.Om|— FHFLSm
—— FEE2.0m — 2.8 m

1 ZIOO 1 6‘00 2 0|00 2 4|00 2 SIOO 3 ZIOO 3600
B /s
(b) SMELHAGZF)

400 800

—10f
— WHO0Sm — WHLOm — FHHLSm
— v&EZOm —&Ezsm
- 200 800 1200 1600 2000 2400 2800 3200 3 600
I 8)/s
30 (d) SMES Y IRIZF)

20

-10

WHE0.5m — PWkl.om — %ﬂzl.Sm
— WH2.0m I—v&Ezsm .
800 1200 1600 2000 2400 2800 3200 3600
B R)/s
(f) SMEL M fEIRIZ3)

=30 200

Bl 7 AMESSFEA IR 00T f7S F el B i il 2k

Fig. 7 Six-degree-of-freedom time history curve of the frame structure under different wave conditions
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Fig. 13 Six-degree-of-freedom time history curve of the frame structure under different wave incidence angles
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Fig. 16  Localized stresses in the structure near the outer lugs
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