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Fig.1 Relationship among designed wave height, volume of block concrete and stable weight
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Fig.2 Improving process of new type block
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Fig.3 Structure and dimensions of the new type block
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Table 1  Volume statistics of the new type block and the existing blocks

A Pk
TR T 5 HEF e B[EE
Xbloc Ak
A Y B #I A Kl B #l
V/m? 0.142h° 0.160h° 0.330h° 0.265h° 0.333h° 0.229h°
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Table 2 Model test conditions

d/m T/s H./m H/L
_ 1.3 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19 1/30~1/40
- 1.6 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19,0.21,0.23 1/35~1/10
1.0 0.07,0.08,0.09,0.10,0.11,0.12,0.13,0.14,0.15,0.17,0.19 1/25~1/5
_ 1.3 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19 1/30~1/10
" 1.6 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19,0.21,0.23 1/40~1/12
1.9 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19,0.21,0.23,0.25 1/50~1/15
. 1.3 0.07,0.09,0.11,0.12,0.13,0.15,0.17,0.19 1/35~1/12
e 1.6 0.07.0.09,0.11,0.12,0.13,0.15,0.17,0.19,0.21,0.23 1/45~1/13
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Table 3 The shape coefficient (¢) of the new type block
Pl Gt
woH
60 g 90 g 120 g 150 g
h1/cm 4.3 4.5 5.6 5.6
hy/cm 4.2 5.0 5.5 5.7
hs/cm 3.8 4.6 5.3 5.8
hy/cm 4.5 4.6 5.0 5.5
h/cm 4.20 4.68 5.35 5.65
¢ 1.40 1.37 1.42 1.39
¢ 1.40
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Fig.5 Relationship between the new block weight and

the block numbers placed, the volume of block concrete
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Table 4 Results from the test of stability coefficient (Kp,) value of the new type block

P 60 g Pk 90 g HelkdE 120 g PefhkE 150 g
I U R

n/% Ko n/ % Kp n/% Kbp n/% Ko
H.=011m, T =16 s 0 17.2 0 5.7 0 4.3 0 3.4
H.=0.13m, T =1.6 s 0 28.5 0 9.5 0 7.1 0 5.7
H.=015m.T =1.6 s Il 4 A 43.7 0 14.6 0 10.9 0 8.7
H.=0.17m., T =1.6 s 0.59 63.6 0 21.2 0 15.9 0 12.7
H.=0.19m, T =1.6 s 0.89 88.9 Il e e 29.6 Il P % 5 22.2 0 17.8
H.=0.21m, T =1.6s 2.16 120.0 0.73 40.0 0.79 30.0 Il A2 5 24.0
H.=023m, T =1.6s 3.98 157.6 1.38 52.5 1.84 39.4 0.39 31.5
H.=011m, T =19 s 0 17.2 0 5.7 0 4.3 0 3.4
H.=0.13m, T =19 s 0 28.5 0 9.5 0 7.1 0 5.7
H.=015m., T =1.9 s 0 43.7 0 14.6 0 10.9 0 8.7
H.=017m.T =1.9 s Il S A 63.6 0 21.2 0 15.9 0 12.7
H.=0.19m, T =1.9 s 0.27 88.9 0 29.6 0 22.2 0 17.8
H.=0.21 m, T =1.9 s 1.78 120.0 I 40.0 Il 5 e 30.0 0 24.0
H.=0.23m, T =1.9 s 3.68 157.6 0.46 52.5 0.27 39.4 Ilfa 5 78 5 3L.5

Kp Gt SR ER K (HR 22.2~63.6; N4, Kp=22.2
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Table 5 Results from the tests of roughness coefficient (K,) of the new type block

e {E/m BB A
R \ _ Hk Ik
REE LR Bk R BE 1R -

S0 {E P
H.=0.15m,. T =1.3 s 0.152 0.080 1.000 0.526
H.=0.17 m. % =1.3s 0.192 0.095 1.000 0.495
H.=0.19m, T =1.3 s 0.213 0.115 1.000 0.540

‘ B 0.513
H.=0.13m,. T =1.6s 0.140 0.068 1.000 0.486
H.=0.15m, T =1.6 s 0.195 0.100 1.000 0.513
H.—017m. T —1.6 s 0.250 0.130 1.000 0.520
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Table 6 Comparison between the new type block and the traditional Accropode
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New Shaped Wave Dissipating and Armor Block for Deepwater
Breakwater and Its Performance Parameter Testing

GE Long-zai"*?*, GAO Feng"??, CHEN Han-bao''**
(1. Tianjin Research Institute for Water Transport Engineering , Tianjin 300456, China;
2. National Engineering Laboratory for Port Hydraulic Construction Technology , Tianjin 300456, China;
3. Key Laboratory of Engineering Sediment of Ministry of Communications, Tianjin 300456, China)

Abstract: A new cross-shaped wave dissipation and armor block which is suitable for deepwater and large
wave conditions is developed through summarizing the domestic and foreign artificial blocks, following the
three principles of wave dissipation, stability and construction convenience in the block design., combining
the environmental characteristics of deepwater breakwaters and comparing and analyzing the advantages of
existing blocks. For the new type block, the designed performance parameters are tested and its advantages
and disadvantages are further explained after comparing with the existing Accropode which has been widely
used in engineering. This new type block has obtained the utility model patent certificate issued by the
State Intellectual Property Office and has been applied successfully in the large-scale wave flume of our
institute. The successful development of this new type block will play a promoting role in enhancing the
new technological development ability in the deepwater port construction, ensuring the project safety,
reducing the project cost and constructing the ecological environment. It can also provide a reference for
foreign-related projects which may involve some restrictions of block patent rights.

Keywords: deepwater breakwater; development of wave dissipation and armor block; new cross-shaped
block; parameter test; experimental method
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