Sk 3l QL - 3l &3] = F/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 28(3), pp. 124~131, Jun. 2016

http://dx.doi.org/10.9765/KSCOE.2016.28.3.124

)% xjolol| wpe wlEREE PAS: Wsl) et AA A
Experimental Investigation on the Change of Stability Coefficient
of Tetrapod According to Difference in Density
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Abstract : In this study, a physical experiment was performed to investigate the change in the stability coefficient,
defined by Hudson equation, for the tetrapod of different specific densities. The experiment was carried out once
(with no repetition) for a rubble mound breakwater with 1:1.5 slope. In this experiment, the stability coefficient for
the high-density tetrapod was greater than that for the normal-density tetrapod. This indicates variability of the
stability coefficient according to change in the density of tetrapod. Further experiments and detailed analysis are
required to investigate the effect of the density on the stability coefficient of tetrapod.
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v aEEH st AE SO A T8 wEeld ) dlshe
AFEH 1z Dt (Yang et al., 2004). F= A7 A&
o) thEEsl 9 29 g o] thAstel uket Al FdelA 2
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T} (Cho and Lee, 2013). 3H4, AIRIE ZIZE A X AH]
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71 ZRelM e # AV ES Anlste] Sl 2ABE
AHES #ASkAL Q= FA1elth (Jeon and Yoon, 2013).
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Fig. 1. Schematization of forces on armour units under wave attack
(after Burcharth 1993).

Complex interlocking types Bulky types of armor units
of armor units like Dolos like cubes and quarry rock
Stability Stability
_/\/To:al stability
Total stabili
Contribution from /\/ ility
interlocking + Contribution from
surface friction interlocking +
ibuti surface friction
g:)ar‘r,t;ybuhon from Contribution from
gravity
F———————+——+— Slope angle a F———+————+——+— Slope angle «
o 30° 600 90° 0 30° 600 90°

Fig. 2. Influence of slope angle on the stabilizing effects of grav-
itational force, interlocking and surface friction (after Price
1979).
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Fig. 3. A photograph of the breakwater model for non-breaking
wave condition.
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Table 1. Test waves for non-breaking condition.

I(s)  H(m) I(s)  H(m) I(s)  H(m)

2.52 2.59 2.52

297 3.01 3.00

3.50 3.52 3.48

4.01 3.97 3.95

80s 4.50 12.0 s 4.44 16.0 s 4.44
4.99 4.93 491

5.27 5.49 5.51

- 6.01 5.94

- 6.60 6.58
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Fig. 4. A photograph of the breakwater model for breaking wave
condition.

Table 2. Test waves for breaking condition.

H(m) Hy(m)
T(s)  Normal Hig}.l_ I(s)  Normal Hig}.l_
Tetrapods density Tetrapods density
Tetrapods Tetrapods
2.36* 2.34%
3.04 3.00* 2.97 3.11*
3.58 3.35% 3.46 3.48*
3.73 3.74 4.00 3.78
12.0 s 4.46 438 16.0 s 430 4.49
4.76 4.94
5.33 5.12
5.55 5.51
5.84 5.82
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Table 3. Cumulative number of damaged blocks and decision of
design wave height under non-breaking wave condition

(I,=8.05)
H(m) Normal Tetrapods High-density Tetrapods
2.52 0 0
2.97 0 0
3.50 0 0
4.01 3 0
4.50 19 0
4.99 31 0
5.27 0
H, 3.76 m -

Table 4. Cumulative number of damaged blocks and decision of
design wave height under non-breaking wave condition
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EffrtE k=909 A7} ol = A3k Ad 24

oM un|F HESE=S K, gho] At BlERFE =0 1]

A9 5.12m

Table 6. Cumulative number of damaged blocks and decision of
design wave height under breaking wave condition
(T.=12.05).

Normal Tetrapods High-density Tetrapods

(T.=12.05) H(m) No. H(m) No.
H(m) Normal Tetrapods High-density Tetrapods 2.36
2.59 0 0 3.04 0 3.00 0
3.01 0 0 3.58 0 3.35 0
3.52 0 0 3.73 3 3.74 0
3.97 5 0 4.46 11 4.38 0
4.44 9 0 4.76 0
4.93 105 0 533 1
5.49 1 5.55 2
6.01 2 5.84 9
6.60 7 H, 3.66 m H, 533 m
H, 375 m 549 m

Table 5. Cumulative number of damaged blocks and decision of
design wave height under non-breaking wave condition

Table 7. Cumulative number of damaged blocks and decision of
design wave height under breaking wave condition
(7,=16.0s).

(T,=16.05s) Normal Tetrapods High-density Tetrapods

H(m) Normal Tetrapods High-density Tetrapods H(m) No. H(m) No.
2.52 0 0 2.34 0

3.00 0 0 2.97 0 3.11 0
3.48 0 0 3.46 2 348 0
3.95 1 0 4.00 4 3.78 0
4.44 4 0 430 18 4.49 0
491 0 4.94 0
5.51 5 5.12 2
5.94 6 5.51 4
6.58 15 5.82 12

H, 372 m 551 m Hpy 346 m H, 512 m
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 Ae] Sl oA APAZAL 1:1.591 - vlafal =
ZAelM 2] PgAIG Fh2 ARk HIERL=of| tiale] K,=9.4,
IS HEZRES| tiake] K= 11.2% F7kE Qo st
Z70 M 2] PYAIE 3 ARt HIEZRE =S tisle] K= 7.6,
H]F HEZE = gt} K,=9.00% F7HESI =, 1]
Aok 219 A5k Z2HA 25 6]F 2.891 18]S HEZRE
)5 2390 UME HESREE H|alo] H]Fo] ok 229% 5
71l wet QP Al 3 oF 18~19% S7HE= 2102 vE}
stk Z1Eu, QPAIS APYRES 3H37AE, Zddig4, Reynolds
7, FEAIF 5 (Hudson, 1959) o]elel % sl A A}, F1t
&R0 B4, v ~HER ] |, 9kar 7+, 9k w7
o] A, gko] AEARY, 553 FHF2 7] Rl 4
Fo A=) 53] sliEs o9 olehttel WA &
2= 2 4= 2T (van der Meer, 1988).
Table 591 ®.Q1 2 T=16s¢] 3¢ 1105 Bl ER}E
9] AdelA a7t 22 w5 stag) o|Hr} $h ¢
ko 5 a17ke] 7148 0.64 mE THE Ao nlsiA ATk
T gkl o] t7tell A whar 7hzo) o] gk s Al
2t 7F @A R B A YebS 7hs/dol slth 1 7
- &k Aol AREE 98] Al#Ekal= Table 400 A|AE
549 mEtt 22 s R AR Eo] 1BlF HEZEES] K,
#lol 11.218T} 2HA F71E oS 7hsAlo] St =, a8]F |
EE o] 49 At HEfE =0 vlaiA Js) Alguiar)
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Fisheries, 2014)l3= ] a3} 240l M= K,= 8.0, i3 =4
oAM= Kp=7.001 AAIE ] Sl=H], = AAIZIE (US.
Army Corps of Engineers, 2002)°ll= B3} 227104 K=
8.3, A9t =M= K,=722 AAE o] Q. 3HA,
guke slof| A @Sk xRl “Tetrapod 2| - Al 5ol 4
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