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Fig. 1

Cube-diagonal plate crossing reef s structural diagram (a) and incident face (b)
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Fig.2  Cube-diagonal plate separating reef s structural diagram (a) and its incident face (b)
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Tab.1 Physical parameters of reefs

28 J7 B e R A 7 O A e R A
Parameter Cube-diagonal plate crossing reef Cube-diagonal plate separating reef

S} Size 4mx4mx4m 4dmx4mx4m

AR/ m® Real volume 3.16 5.88

PR HFL /m®

Incident area of the artificial reef 7.66 12.21

TR T /1t Weight 7.9 14.71
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Tab.2 Maximum force of artificial reef under different current velocities

e TR T TR PN
LA/ (m - s7) Cube-diagonal plate crossing reef Cube-diagonal plate separating reef
“ sind cosf F../N sind cos 6 F.../N
0.04 0.316 — 0.949 967.4 0.239 — 0971 1782.2
0.08 0.491 — 0.871 10374 0418 — 0.908 1875.8
0.12 0.599 — 0.801 1137.3 0.533 — 0.846 2018.1
0.16 0.672 — 0.741 1261.9 0.614 — 0.789 2201.9
0.20 0.725 — 0.689 1427.0 0.676 — 0.737 24224
0.24 0.765 — 0.644 1575.1 0.719 — 0.696 2676.9
0.28 0.797 — 0.605 1761.0 0.752 — 0.659 2963.3
0.32 0.820 — 0.572 1965.2 0.784 — 0.620 3280.3
0.36 0.842 — 0.539 2187.9 0.809 — 0.589 3627.1
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Fig. 3 Increase range of the two reefs’ maximum forces with the increase of velocity

322 HMEBRERFWITE MAEEARAEBEER
SR R SRR A S R RS ) R T IR A1 ]
BHSjo $e TS HARAS (9) 13 2 Fh AR BT
THAEVERE GR3 .3 4), 4R iR, J5 BN Ay izt
PRI B AR PR AT E 545 1 T P 2 i BE 45

FI3 g BT A2 7K B 118 20 ~ 3043 , 2B 3 2 b {4
FEIE R RO T A S R AR, By B pk b =ik
RGP B BE ey RO rp e CRE AR RS o 28
XoF Fr A B R AR R0t v e g (B v S T e
TR KRAEH 150510 46 801 NFI25 123 N,

%3 FEXARERBHERETE BB R )

Tab.3 The anti-slide coefficient (S)) of cube-diagonal plate crossing reef under different velocities

PR (- 57) LN LN BEREM HONBRN S

u u S, Slide or not
0.04 45678 967.4 0.55 2597 no
0.08 45678 10374 0.55 24.22 no
0.12 45678 11373 0.55 22.09 no
0.16 45678 1261.9 0.55 1991 no
0.20 45678 1427.0 0.55 17.61 no
0.24 45678 15751 0.55 15.95 no
0.28 45678 1761.0 0.55 14.27 no
0.32 45678 1965.2 0.55 12.78 no
0.36 45678 21879 0.55 11.48 no

T IR A i ASTR B T RE RS I RANE ) P = Fgy - #=25123 N

Note: The maximum anti-slide force of the cube-diagonal plate crossing reef F,.' = Fgy* u=25123 N
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Tab. 4 The anti-slide coefficient (S, of cube-diagonal plate separating reef under different velocities

Vo (m o) A ron | EERE DRBER O

u u Si Slide or not
0.04 85 093 17822 0.55 26.26 no
0.08 85 093 1875.8 0.55 24.95 no
0.12 85 093 2018.1 0.55 23.19 no
0.16 85 093 22019 0.55 21.25 no
0.20 85 093 24224 0.55 19.32 no
0.24 85093 2 676.9 0.55 17.48 no
0.28 85093 2963.3 0.55 15.80 no
0.32 85093 3280.3 0.55 14.27 no
0.36 85 093 3627.1 0.55 12.90 no

E: T A AR AU B T e RS2 R RAVE ) Fl =F 5 - £=46 801 N
Note: The maximum anti-slide force of the cube-diagonal plate separating reef F,,. = Fgy* =46 801 N
323 HBERREZFZHWIHE
PR 2R AU RIR R R GR5 3k 6), R,

2FPREARIPTRIRVERE R AT ROZEARIAFE T I

H1 A2 (10) 315

Ry AR, DLW 75 BT £ A o Ut A LU T X Al

x5

HESUHER P BTRYERERS I EL AT H B8y A
ot A e SRR BT BIVR B RE AR A2 i RAEFH R
91 356 N = m, J5 X} F Al i Rk AR Be BHVR T g Ak 32

T IAER 1% 170 186 N+ m
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Tab.5 The anti-rolling coefficient (R) of cube-diagonal plate crossing reef under different velocities

2 L s 2 B 25
W@TPS) Fu/N L, /m F ey /N I /m hﬁ?%ﬁ Rﬁiﬁﬁm
0.04 45678 2 967.4 4 2361 no
0.08 45678 2 1037.4 4 2202 no
0.12 45678 2 11373 4 2008 no
0.16 45678 2 12619 4 18.10 no
0.20 45678 2 1427.0 4 16.00 no
0.24 45678 2 1575.1 4 14.50 no
0.28 45678 2 17610 4 12.97 no
0.32 45678 2 196522 4 11.62 no
0.36 45678 2 21879 4 10.44 no

s Dy RO A % SRRSO RIVR T BB IR Z I KA I3 M, =F gy 1,=91356 N - m

Note: The maximum anti-rolling torque of the cube-diagonal plate crossing reef M, =F gy 1[;=91356 N + m

Fo6 FHEXMAREABEESRRE THRBRRY R)
Tab. 6 The anti-rolling coefficient (R,) of cube-diagonal plate separating reef under different velocities
PP oot 2 SEIZS Z2 K A RS
W@ﬁmS) Fau/N 1, /m F /N . /m h@ﬁ%ﬁ Rﬁiﬁﬁm
0.04 85093 2 1782.2 4 23.87 no
0.08 85093 2 1875.8 4 22.68 no
0.12 85093 2 2018.1 4 21.08 no
0.16 85093 2 2201.9 4 19.323 no
0.20 85093 2 24224 4 17.56 no
0.24 85093 2 2 676.9 4 15.89 no
0.28 85093 2 2963.3 4 14.36 no
0.32 85093 2 3280.3 4 12.97 no
0.36 85093 2 3627.1 4 11.73 no
T TR AR A BRI R RS2 IR A IR M. =F s [i=170 186 N+ m

Note: The maximum anti-rolling torque of the cube-diagonal plate separating reef M., =F g+ ;=170 186 N + m
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Fig. 4 Anti-shide coefficients (S, and S,) and anti-rolling coefficients (R, and R,) of the two reefs

Si, R, mean anti-slide and anti-rolling coefficients of cube-diagonal plate crossing reef; S,, R, mean anti-slide and anti-rolling cofficients of

cube-diagonal plate seperating reef.
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Stability of cube-diagonal plate crossing reef and cube-diagonal plate
separating reef

TAO Feng"?, TANG Zhen-zhao', CHEN Pi-mao', JIA Xiao-ping'

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Field Scientific Experimental Station of
South China Sea Fishery Resource and Environment, Ministry of Agriculture; Key Laboratory of Fishery Ecology Environment, Guangzhou
510300, China; 2. College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Based on the wave conditions, current conditions and water depth of Yang-Meikeng artificial reef area of
Shenzhen, the maximum resistance forces, anti-rolling coefficients and anti-slide coefficients of cube-diagonal plate
crossing reef and cube-diagonal plate separating reef which have been deployed in the area are computed. The results
show that the resistance force of the two reefs increases with sea flow velocity and the increase amplitude of force of
cube-diagonal plate separating reef is larger than that of cube-diagonal plate crossing reef. The maximum anti-slide
force and the anti-rolling torque of cube-diagonal plate crossing reef are 25 123 N and 91 356 N * m, respectively. The
maximum anti-slide force and the anti-rolling torque of cube-diagonal plate separating reef are 46 801 N and 170 186
N * m, respectively. The investigation results show that the anti-rolling and anti-slide performances of the two reefs will
be good enough, and the artificial reefs will keep stable and well functioning for a long time even when wave and sea
current conditions go worse suddenly. [Journal of Fishery Sciences of China,2009,16 (5): 773-780]

Key words: artificial reef; reef stability; Yang-Meikeng of Shenzhen
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