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ABSTRACT Based on the triangle artificial reef that was deployed in the project of reef construc-
tion at Xiaoshidao by Weihaixigang Aquatic Products Company, an equilateral triangle artificial reef
was designed in the present study. The side length, width, weight of this artificial reef is 3.3 m, 2 m
and 8. 1 t, respectively. According to the wave and current condition at Shandong Province, 5 current

velocities and 8 wave conditions were set. The maximum force, coefficient of maximum static friction,
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coefficient of anti-rolling, and coefficient of anti-slide at different test conditions were calculated. With
the increment of wave period and wave height, the maximum forces acting on the reef increased. The
maximum forces also increased gradually with the increase of current velocity; and the relationship be-

tween maximum force and velocity was expressed as . =4. 1460°. The results of stability calibration

max

showed that the reef slided when the water depth reached 15 m and the wave height reached 6 m. The
reef kept stable on the sea floor in which the water depth is 15 m and the current velocity is 1 m/s. To
validate the calculation results, an observation test of the stability of this reef was carried out. The re-
sults of the observation test and those from calculation matched. The stability of the equilateral triangle

artificial reef met the requirement and it is suitable to use in Shandong.
KEY WORDS Artificial reef; Equilateral triangle reef; Structure design; Stability
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Fig. 1 The shape and dimensions of the equilateral triangle artificial reef
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Table 1  The prototype and model design parameters of the equilateral triangle artificial reef
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Side length (m) Wall thickness (m) Width (m) Weight (kg) Volume ( m*)
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12,12 BRI R

T REBE R AN R 7 3R B2 BB TT AN IR, AR5 & 7R 0 1288 B A4 A 1 , DAL, 3 Al A
R 7 A e H T % R R R 32 9y o AIRTE i, Al AR S5 OR AT 18 3 L, SR 90° il o

R T 2 R A 00 2 45 i = A B A FH T 6, 05 R IR K e X £ RS R F) B R i, 3 v
=R 60 em 2P0 4 mm BYHIFERE SRR S0 33T 4 . AR IABE Y SR B SR AE /K T, FEAR AR Y A i
RSl KR 4 S T AH B AL AN e o 0 33 B DA B K5 D R A 2 52 T e X A7 1 L g o, LD 6
g £9.8 NI IHERIRZEE/INT 1% o AR I 15 55 615 85 A0 A/D RS i 28 K R 4R AN AR B AR 45
ARG 5 U B . AR R b, AT [ R A2 SR 808 /K TR AR 7, B AAE 93 #r A 1A 52
TIEER T AU B 32 TR ORI I (A 2 o DR AR AR 1Y 32 0

F=Fy-Fy (3)

R AT IR A T A0 5 - AT 7 A 00 A A i B TR 2l 5 30V T ) R e S 0 2 ik /K
AT o ZOKIERAT A B A BN E SR S, PR FIERE N 0.5 3.0 5,1 22,00 m, 5 0. 80 m, & 0. 80
m , ZKAE OB A B . IRXBZK TR 0.5 m, XF R SE PRI XK 15 mo iRXEFLINAE T 8 BRI AL T A £ REEAS
FUSZ 7, Wl B I B N 2 B



120 wok B i B 355

F2 BEARIMREER

Table 2 Wave conditions and the corresponding wave parameters

G- H10T10 H10T12 H10T14 H15T10 H15T12 H15T14 H20T12 H20T14

Wave parameters H(m) T(s) H(m) T(s) H(m) T(s) H(m) T(m) H(m) T(s) H(m) T(s) H(m) T(s) H(m) T(s)
E a2

Experimental wave conditions

0.10 1.00 0.10 1.20 0.10 1.40 0.15 1.00 0.15 1.20 0.15 1.40 0.20 1.20 0.20 1.40

SEBRi B

3.00 5.48 3.00 6.57 3.00 7.67 4.50 5.48 4.50 6.57 4.50 7.67 6.00 6.57 6.00 7.67
Actual wave conditions
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Fig.2 The concrete reef model (a) and experimental device of plan-pulling method (b)
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Fig.4 Maximum force of artificial reef at different wave conditions (a) and velocities (b)
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Fig.5 The calculated coefficient of anti-slide of artificial reef on fine gravel (a) and medium sand (b) under different wave conditions
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Fig.6 The calculated coefficient of anti-slide of artificial reef on fine gravel (a) and medium sand (b) at different velocities
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