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Hydraulic Experiments on Stable Armor Weight and Covering Range
of Round Head of Rubble-Mound Breakwater Armored with Tetrapods:
Non-breaking conditions
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Abstract : The re-analysis on the stable weight of the concrete armor unit (CAU) at the roundhead and the
suggestion of the covering range at the roundhead with the increased weight of CAU were conducted. Tetrapods
were applied to the tests and the three dimensional hydraulic tests were performed. The test results for the stable
weight at the roundhead area were similar to the guides from Korean Design Standard for Harbour and Fishery Port
(MOF, 2014) and Coastal Engineering Manual (USACE, 2005). The investigation of covering range at the
roundhead of rubble mound structures armoured with Tetrapods was suggested that the length of five times of the
design wave height from the tip of the superstructure was needed and appropriate. Both sides of the superstructure
should be covered with increasing weighted CAU to satisfy the stability at roundhead area.

Keywords : rubble mound structure, stability, round head, Tetrapod, three-dimensional hydraulic experiment
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Fig. 1. Typical cross section of rubble mound type breakwater (MOF, 2014).
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Fig. 2. Typical layout of breakwater roundhead (BS, 2000).
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Fig. 3. Improvement of roundhead stability by change of geometry (USACE, 2005).
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Fig. 4. Typical layout of breakwater roundhead with tetrapods
(CIRIA, 2007).

Table 1. Summary of test conditions
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Parameters

Properties (unit)

Target incident wave height (77, )

Target incident wave period (T; )

Water depth at toe (d)

Width of superstructure (B)

Height of rubble mound structure from sea bottom to crest (/%)
Incident wave angle (5)

Weight of Tetrapod

0.06, 0.07, 0.08, 0.09, 0.1, 0.11, 0.12, 0.13, 0.14 (m)
1.5, 1.75, 2.0, 2.25, 2.5 (s)

0.3 (m)

0.3 (m)

0.6 (m)

-15, 0, 10, 20, 30, 40, 50, 70, 80 (°, degree)

107 g
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Fig. 6. Model installation for stability tests.
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Table 2. Test results after wave attack for f=0°
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Table 2. Continued
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Table 3. Summary of test results

Incident wave  Averaged K,  Weighting factor comparing
angle (4, °) (Kb, ave) trunk section (K, yuu/Kp, ave)

-15 5.8 1.4

0 5.5 1.5

10 5.9 1.4

20 5.5 1.5

30 5.4 1.5

40 5.0 1.6

50 5.0 1.6

55 5.5 1.5

65 5.4 1.5

70 5.6 14

80 5.7 14
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Failure at roundhead for each incident wave angle
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T, (s)

2.0

1.75

9cm

10 cm

9cm

10°

10 cm

cm

20°

=)
3
=
=




BARPYSA Ao AXE Tetrapod] QPYF 9 S1MIe] Tk pel 93 wlash 241 397

Table 4. Continued

HT t
d h 1.75 2.0

9cm

10 cm

9cm

10 cm

(a) normal incident wave (b) oblique incident wave

Fig. 8. Schematic sketch of area for initial damage (ID) and failure (F).
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