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Abstract Super typhoons develop as a result of meteorological changes. In 2012, Typhoons Bolaven and Denba
reached Korea. The maximum instantaneous wind speed of the typhoons reached 60 m/sec. Harbor structures including
sofa block sustained damage and loss by the abnormally high waves. In Korea, tetrapod blocks were installed the
most for wave dissipating. Nevertheless, a structural evaluation of the tetrapod block has not been performed. This
study examined the structural mechanism and weakness part of the tetrapod block under a range of boundary
conditions. The block has weakness against a tensile force because it is plain concrete. The joint part of the legs is
the most vulnerable to tensile stress. The weakest part can be reduced if the joint part is reinforced as a hunch.
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[Fig. 3] Wave dissipating block models for analysis
(Tetrapod)
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[Fig. 1] Behavior of wave dissipating block under 45 ZIgEY UEUEE 19MPa~21MPas K
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[Fig. 2] Failure state of tetrapod blocks
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[Fig. 4] Material properties of concrete
(a) CEP-FIP 1990 21 MPa concrete compression
material model[4] (b) CEP-FIP 1990 21 MPa
concrete tensile material model - CMOD(Crack
Mouth Opening Displacement)[4]
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[Fig. 5] Dimension of tetrapod block
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[Table 1] Detail dimension of tetrapod

Articles Dimension(mm)
D1 2240
D2 1400
D3 1030
H 4700
S 5615
B 2280
C 18
E 3070
F 5025
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[Table 2] Boundary conditions

5, Max. Principal
(hva: 75%)
3.5600-0 /
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1.366e-0
+8 6T
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1.299a-03

N 01
-Z.1246-01
-2.623e-01

Ma; +2880e-01
Elem: tetrapod -1-1.374
No

©DB: casellodb  Abaqus/Standard 6.12-3  Thu Oct 10 10:25:53 GMT+09:00 2013

Step: Step-1
Incremert 41, Step Time 1,000
Yirimary vae: 5, Max. prndpa

Detormed yars - Belormation Scale Foctor: +1,125e+04

“Toooooo

@FIX ) FREE

[Fig. 6] Load case 1
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[Fig. 7] Load case 2 [Fig. 9] Load case 4
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gt oM o [Table 3] Max Principal tensile Stress by load case
Load case Max Principal tensile Stress(MPa)
Case.1 0.36
Case.2 221
Case3 2.10
Case4 031
Case.5 1.01
v Case.6 0.80
') e 00 Case.7 278
A S L s ssoson
Case.8 221
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[Fig. 12] Load case 7
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