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Fig.1 Investigated reef
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Tab.1 Wave data of different return period

% 51/ m wave height

tiAm!
wave direction

TAE—18

10-year of return period

T

25-year of return period

ESE 7.3 8.8
SE 5.1 8.8
SSE 8.3 9.9

f4F—i8 — A8
50-year of return period 100-year of return period
9.5 10.8
9.9 11.1
11.1 12.1

A5 Fh B A I R A R T B T TR T X
B, PARAE i BOK BRI & i R P A E A
AT i U IR SRR B A A E X T

HATE BRI A E, PRI X R B R AT 5%
T, BRI R I R 2.

F2 8607 SEMKRERFIR
Tab.2 Wave parameters of typhoon No. 8607 with 1 m intervals in Daya Bay

Wers/m o JHM/s WRK/m okBK/m KE/m o HHEKE/m KT HE/ (m/s) u BOKPGR/ (m/s) H,y,
H, Ty L, L h n' 10! 30! 50! 107! 307! 501
59.91 6 2 3.27 2.37 2.00 5.32 3.86 3.26
64.03 7 3 2.95 2.78 2.43 5.37 5.06 4.42
67.74 8 4 2.68 2.57 2.51 5.37 5.15 5.03
71.08 9 5 2.43 2.35 2.35 5.32 5.15 5.15
74.12 10 6 2.21 2.17 2.17 5.26 5.15 5.15
76.90 11 7 2.03 2.01 2.01 5.21 5.15 5.15
79. 44 12 8 1.87 1.87 1.87 5.18 5.15 5.15
5.6 8.3 107.45 81.78 13 9 1.74 1.74 1.74 5.15 5.15 5.15
83.93 14 10 1.62 1.62 1.62 5.13 5.13 5.13
85.90 15 11 1.52 1.52 1.52 5.12 5.12 5.12
87.72 16 12 1.43 1.43 1.43 5.12 5.12 5.12
89.40 17 13 1.34 1.34 1.34 5.11 5.11 5.11
90.95 18 14 1.26 1.26 1.26 5.11 5.11 5.11
92.38 19 15 1.19 1.19 1.19 5.12 5.12 5.12
93.69 20 16 1.13 1.13 1.13 5.13 5.13 5.13
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Fig.2 Forces acting on an reef unit
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Study on safe weight of artificial reef in different water
depths and bottom slopes under Daya Bay wave

TANG Zhen-zhao, CHEN Pi-mao ", JIA Xiao-ping
(South China Sea Fishery Resources and Environment Observation Station ,Ministry of Agriculture,

South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China)

Abstract: Artificial reefs ( ARs) , constructed with reinforced concrete, have been deployed along many
coasts to enhance fisheries aquaculture and diving tourism, protect habitats, and foster research all over the
world for a few years. Though new techniques and developments were applied to ARs,unexpected problems
have also occurred in deployment processes, stability, local scours, durability of materials, and design
characteristics. Of these problems,the stability of ARs is a very important issue in preventing the failure of
reef units due to wave and current action. It is indicated that the principal hydrographic factors to be
considered in AR construction consist of installation depth,reef weight, wave height, currents, and tides. In
this study, the authors analyzed stability of an cube artificial reef to determine safe weight and deployment
depth at varying water depths (6 —20 m) and bottom slopes (10,30 ~',50 ") based on wave theory.
FLUENT software and physics equations were used to estimate drag coefficients and waves forces. Drag
coefficients for the reef is 1. 5. Deep water offshore wave conditions in Daya Bay were transformed into
shallow nearshore waters representative of the artificial reef site using linear wave theory. Four wave
conditions were used in this study, including typhoon wave and different return period wave ( 10-year,25-
year,50-year) . The results showed that the safe weights fluctuated with water depths,increased first and then
decreased when wave broke. Under typhoon wave,the maximum values of safe weights were 21.4,16. 8 and
14.2 t for 3 bottom slopes, which occurred at water depths of 6,7 and 7 m respectively. When wave height
and period were increased,safe weight and corresponding water depth were increasing at the same time. The
maximum values of safe weights were 42. 4 ,22.4 and 20. 3 t,which occurred at water depths of 10,12 and
14 m respectively under wave of 25-year return period. Bottom slope was closely related to safe weight.
When bottom slopes were investigated for the same wave parameters and depths, safe weights decreased and
vice versa when slopes increased. The distinction was much more evident between a bottom slope of 10 '
and the other bottom slopes(30~',50 ' ). The maximum value of safe weight for 10 ™' could be 2.2 times
the safe weight for 50 ' at the same water depth under wave of 25-year return period. The flat seabed is more
proper for ARs deployment. It is concluded that safe weight design must take wave parameters, water depths
and bottom slopes into consideration, and improper water depth or slopes might cause the failure of reef
units. To prevent navigational hazards and loss of stability , the investigated reef was suggested to deploy at a
water depth of 12 m or deeper with a design weight of 22.4 t in Daya Bay. The design weight and selected
deployment depth can resist wave force of 25-year return period and satisfy the ARs engineering project
requirement of safety.
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