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Abstract Coastal hazards such as high waves are expected to increase due to global climate change. Therefore, we
investigated new armor unit structures for disaster prevention. Recently, a concrete caisson has been used in many
breakwaters against high waves in South Korea, but the demand for concrete armor unit has increased due to the
high cost and many installation requirements. Though many new armor units have been developed over the world
since Tetrapod in 1950, few have been used due to lack of systematical development. The representative armor units
in current use have many advantages, but they cannot be applied to waves higher than 8 m. One of the new armor
units developed by the design guide based on recent trend and hydraulic model experiments were conducted. The new
armor unit was developed as a single layer due to cost effectiveness. However, the thickness is close to 1.5 times
by overlapping the alphabet A and V. It showed higher overtopping compared to a double layer because of the
thickness and the high packing density. It has a high interlocking vertically but low horizontally. It shows good
stability at 9 m in model testing.
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Fig. 1. Armor unit (Tetrapod) in a breakwater
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Fig. 2. Damage of breakwater in Seogwipo port, Jeju



g g A% ANER N

ig. 3. Dolos2 of 100 tons for repair in Seogwipo port

HEE 9] 7fake] ap=
AlZrste] EALA] o] Fo] ATEE
Bakker et al. [6]2 71

0}01 SRkt AvEES

smgle layer)9} 2% (double layer)= -4

(umform)l% WA (random)—‘-li‘: :erE—

dsk= H“”“"ﬂ W}E]r A5,

1950%d Tetrapod

)
©
>~

At AUAS AT, Wk
o} o2 $i3) aelstelop & 7]

o W off
re
ofl
2,
oX,
it
flo
o

=~ & 2 b
iy
O

WOEE X R o

=
of{
o r
i
rlo

A eirk 9 el ol
1% Q% A%e o) 7k nlulsh
AL ol w,

4
Wi

©
o rlo -lﬁ (2 ogh
X
HE YR
@ E:Z N
z M
Rl

c
o
<
T

2

2| ")
oo
o
)
ofj
2
o
o
2
ot
ful
T,
n
>
0

N

Q)

ox i
o

ox
o

7Vt fEiAE vl
gg-stofof gt

T 59 BAAE AHESHA
o HMEJof 3} o] fF=
ok FEA Aol wi¢-
Hl3) Zh=the FAE A
TSR g S 7HA AL Atk o]F
g} ¥ Aol A= Dolossell 7}
A 5 A 94eEs

2
B~
-
il
i
lo,
in
o i
10 )

1o
=
2
o
t
[
o

L
B[l
fo M
flt

~N
==

i
H
=
ud
)
—_>'“‘-1u
[y
(o
fru
fo
30

iy ol R
2 e op
)
g =
2
8
lo,
o
o
of
2
é

o o o g2
o

o
2
o ¥

g

o 9
:|Ol='
m
ol
o
N
o

&1’
>
rir
2
)
tlo =&

e
e
o,
o oft
e
[
re
-
gg

4
> o2l

[eX

ox o oy
R A ST
B{il
lo,
e o
i
il OB‘J
rlo
=
aQ
IS
2
2
ol
v

B
N
ol

ol

X

S
~N

&

2

oX

o

[} -
44 87 We) thel = A AL glom, elEe)
oliel thels 2T Sk Ak
7

2 =
3o ﬂa‘ﬂ 7Vl A = ‘jrﬂ Ao|7t ZOlEES 3%
Z27] F4e dEA A% vIF AAA L T i
TZ2AR S kel 4zl Fel oy, of
gpgfol 2] Aqky) ol ok &FE (lift force) A4
X032 2Tl Fig 49 2ol 79Yo] A&
Fe 2 A E A

MEA MEE AvESS GEa A9 v ZAR
FHE, AV EFolzt WGt 154 AdEg5oR
A= Lot F 7He] FA7E HobiE FAX] FHeR
AA BopAle] AR AE B 1547 25349 T
FAE BT oF2 A0 EAL ofYARt 1.5

o

Zjolet slol® P Aoltt Yool AntEE

i ~{Ol- flo XL J}ﬂ! fr X ol Kk o fo



A7) &5k =2 R AlLTE A6Z, 2016

p

L

|
S

packing density<} M7 A3lEE2] g
AAS = T2 240tk

Fig. 4. The newly developed AV block

o

©

740

oj& WupAI7} A= 3l

" < Side view =
T Waw Wise gungei Ware
bz paddle Bt tur
10 —Tu
3 )i 55 b s T [ |
| 3 L | v aw | "
5 "
T6m
) ) = Top view>
Wave Wave Wava gauigas Wi
stuhe  paddle Pe— st
1f Am o f
) m 123 Pormsbere skpe o
) Im L | sm am
} sm
top
.. 1
SW.L
12
o
A o lte ™
S e——
Care
(Dn =83 - 18 cm)
Shape = 1215 i
m
bottom
it e

Fig. 5. 2D wave tank and shape of a breakwater for a
laboratory experiment

A
L

z
)
=
i
o

Hudson stability

Kp M

- w(s— 1)300ta

Hudson SH42] 2] (D)olA ~& AFE ZaPES &
LuEEe] A, s f A
=7lolth. dRkA o
o wlaol] A3t
A, F5k Al = AvkE o]
s 7HAA Ak 54
5] FATE 7
.

gl AHge

P
E
£

AAF shas 9ha 6 mAE A}
500719 oHE WAR 5 AvhEE] Fa7) g A
0.5 m* S7kste] BhAl 500749] I45 WbAlel] #-g-3t



ok AbRe] F71E 1325 HRER SRch ol A
= l»ﬂﬁr ﬂﬁl‘ﬂ 9 mﬁ}x] HhE- s}oq AN, Z71o)

ﬁfﬁlﬂrg Hudson
atA ok
Meer [8]+ A% W4
£ ATsidth ae
o} 2} packing den51ty°ﬂ /]f{ gl
A Agase] whe, MEA T

4% el e el 45 % T2

wlou 4580 45

-
N
)

I8 ro
- ro,

’é iy
Je o
21'4
w2
T

i
b

2
o,
oX

bl
Ju

<
[

o
Lo rr oo

i
N
<
oftt
ox o

Fig. 6. Hydraulic model with three different
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Table 1. Results of hydraulic model tests

Placement Hs (m) Ts (sec) Kp

A 8.8 13.1 183

9.1 13.4

8.9 13.3
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Fig. 8. Shape of Tri-beam for underlayer
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