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Review of stability calculation of an artificial reef in the breaking wave zone
of coastal waters

Chang-Gil Kimt - Tae-Gun Oh* - Sung-Ho Suh* + Dae-Kweon Kim* *+ Byung-Gyun Kim#**
* Yong—-Suk Choi*x*

Abstract : The current study reviews the formula used to calculate the stability of an
artificial reef in the breaking wave zone of coastal waters. A comparison was carried out
between the existing formula and a new formula that takes into account the water
particle velocity in the breaking wave zone. Water particle velocity was analyzed using
the Fluent (CADMAS-SURF) software program. The new formula took into various
factors, including the difference in the drag coefficient due to the direction of the
current and the ratio of distance between two reefs. The drag coefficient of the artificial
reef due to the direction of the current was 0.84 when the distance ratio was 0.5. When
the artificial reef was placed at 45 degree angle to the current, the product of the drag
coefficient and the project area were 40 to 46 % greater than when the reef was placed
at 90 degree angle. Our results regarding the stability of an artificial reef indicate that
the new formula provides the designers of artificial reefs with a more rational and
economic design rationale rather than the existing formula.

Key words : Artificial reef(213o1%), Artificial reef’s stability(21&ol% <¢HHA). Breaking
wave zone(d3]), Water particle velocity(F#8AH:%), Drag coefficient (24l
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Fig. 1 Artificial reef used to calculate the
coefficient in numerical experiment
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Table 2 Reynolds numbers and the distance ratio
(D/B) conditions used to calculate the drag
coefficient of the artificial reefs to
one-direction flow (0°)

Velocity(m/s) Re No. Distance ratio(D/B)
%, 05 7.6x10°
(A .
“t, 1.0 1.5x10 025
6
Fig. 2 Pictures showing change in the project area of 23 3.8<10
S5
the artificial reef to each flow direction (0°, 0.5 7.6x10
45°, 90°), and the definition of distance ratio 1.0 1.5x10° 0.5
(D/B) between artificial reefs 25 3.8x10°
0.5 7.6x10°
Table 1 Reynolds numbers and flow-direction (0°, 1.0 1.5x10° 075
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Table 3 Numerical experiments conditions used to
calculate the drag coefficients of the
artificial reef

Method Conditions

Solver pressure Based, SIMPLE, 3D model
Formulation Implicit

Time Steady

Turbulence Model

Near-wall treatment

Realizable k- model
Standard wall function
Cmu : 0.09

Cl-epsilon : 1.44
C2-epsilon : 1.92

TKE Prandtl Number : 1

Model constant

Boundary conditions  Input : velocity inlet
Output : Pressure outlet (0 pascal)

Far boundary : Symmetry
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Fig. 3 Sketch of wave breaking test used to calculate
water-particle velocity (Unit : m)

Table 4 Calculation conditions of CADMAS-SURF
used to calculate water-particle velocity

Items Conditions
X 0.02m
y 0.02m
t and total calculation time 0.001s, 160s
Wave height 0.16m
Period 1.80s

Wave generation Cnoidal wave

Turbulence model standard - €
Scheme DONOR-0.5
Version 4.0

Observation points of
waterelevation

x=38.5, 43.3, 48.1, 53.0,
57.8, 62.6, 67.4m

Observation points of water

particle velocity x=53.0, 57.8, 62.6, 67.4m
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Fig. 4 Artificial reefs deployed at samcheok coastal
waters in Korea (Artificial reefs were
installed at a depth of 1~12 m)
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Fig. 5 Changes in the drag coefficients of the

artificial reef according to flow-direction and
Reynolds number
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Fig. 7 Changes in the drag coefficients and the

project area of the artificial reef against
flow-direction and Reynolds number
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Fig. 8 Changes in wave height at each observation
points. Wave height was calculated based on
the value in Table 2
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