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Overall structure of reef
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Fig.1 Artificial reef model
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distribution in Z direction

of Y =0 plane without settlement
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Tab.1 Effects of different subsidence degrees on maximum upwelling height and maximum upwelling size of reef

SR BE TURETREE U B FE IR R B
Inflow Settlement Settlement Maximum Maximum d k 1 m n
velocity/ (m/s) depth/m degree/ % velocity/ (m/s) height/m
0 0 0.484 6.29 0.605 1 1

0.6 20 0.499 5.31 1.26  0.624 0.85 1.03 0.78

0.8 1.2 40 0.471 4.86 2.52  0.589 0.77 0.93 0.57

1.8 60 0.423 3.12 3.77 0.526 0.50 0.87 0.84

2.4 80 0.371 2.40 5.03 0. 464 0.38 0.77 0.77

T R IRRR R UL R X G395 b T 5 . FLREAR L S0 A RS b T 0w K 8 i e A k. dme R B T D i 5 R T =2 L5 1 ek
TR TR BE SRR IR R ORI B Z L s m. fi oK TR S RS BT R . IR BRI S A7 Z

Notes: There is no special description in the table, and the description objects are upwelling; d. Product of settlement degree and maximum height

of upwelling in initial state; k. Ratio of maximum upwelling velocity to incoming velocity; 1. The ratio of the lifting height of the maximum
upwelling to the maximum height of the initial upwelling; m. The ratio of the maximum upflow velocity to the maximum upflow velocity in the initial

state; n. Ratio of upwelling height loss to “d”.
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F 1 RTLISE B TRi d R I T B TR R B 1Y)
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Fig.6 Upwelling distribution on Y =0 plane at 5 settlement depths
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Fig.7 Velocity vector distribution on Y =0 plane to five different settlement degrees
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Fig.8 Velocity vector distribution on the corresponding cross section to five settlement degrees
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Numerical simulation of effect of settlement on flow field of porous square
artificial reef

HU Qingsong, TAN Genghao, LI Jun, CHEN Leilei, ZHANG Lizhen
(College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract; As a common phenomenon after artificial reefs are put into operation, reef settlement will have an
impact on the flow field around artificial reefs. In order to study the change of flow field effect under different
settlement of porous square artificial reef, the flow field around single reef to five different settlement degrees
was simulated by using computational fluid dynamics ( CFD) technology and Fluent software when the fixed
incoming flow velocity was 0. 8 m/s. The results showed that compared with the case without settlement
(initial state) , when the settlement degree was 20% , the maximum height of upwelling decreased by about
Im, the maximum upwelling velocity increased by about 0. 015 m/s, the lateral velocity increase area
( greater than the incoming velocity) expands to about 1.5 times, at the same time, the permeable area of the
reef back flow surface increased, and the back vortex area moved about 2 m along the flow direction. The flow
field around the reef becomes more complex to some extent; When the settlement degree is 40% , the
maximum value of upwelling velocity decreases by about 0. 01 m/s compared with the initial state, and the
increasing area of lateral flow is basically the same. At this time, the permeable area of reef back flow surface
changes greatly, and there is a trend of counterclockwise vortex; When the settlement reaches 60% , the flow
field effect around the reef begins to decrease significantly, the maximum height of the upwelling decreases by
about 3.2 m compared with the initial state, the maximum velocity of the upwelling decreases by about 0. 6
m/s, the distance between the lateral velocity increasing area and the wall shortens by about 0.4 m, and the
back vortex area seemed disappear; When the settlement reaches 80% , the flow field effect of reef body
basically lost. The results showed that for the porous square artificial reef, the artificial reef can still play a
good flow field effect when the settlement degree is less than 40% ; When the settlement of the reef reaches
60% , the complexity of the flow field around the reef is obviously lost compared with the initial state. Then,
with the increase of the settlement depth, the flow field effect of the reef gradually disappears.

Key words: settlement ;artificial reefs; upwelling; back vortex zone; numerical simulation;
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