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Proposal of a New Experimental Method for Evaluating
the Stability of Armor Blocks

AP Ak

7‘:]/:1%* . o] A ;H** . o]sg-i***
Shinwoong Kim*, Seong-Dae Lee** and Kwang-Ho Lee***

2 K: 23RS A RIS HYNIA 2AS BHOR AR T8n $Ee| AP Wk A
9 Back, Aoase Gne F eln g dgoniel s bR S kol g a7
AE AZE ulel SIS KASS B8l Hsol U NS YT WY WEE SAsl AU

7HkEE A RS QFA] ABMPNS A AT ATEEe] Qi AlFe oA 7:1/\]-1:'1 by
T WEow WE’%‘; AEAA AP el T o EF0] FYHE |
oSl e f«ﬂﬁ PR o P 5 a}g; ‘10_6}912‘34, 2= ol o

i
ko T-
rsi'
ot
o
)
2
X
)
i

P
)
i)
[

REANG) =1 =1 3°8= 15Ol
3 iy R=] 2= =] A=} =
Bl 4512, VA, K, Q18 924 o

Abstract : The armor blocks are used to protect the body of the structure and dissipate wave energies, so it is cru-
cial to evaluate the stability of the armor unit. The stability of armor blocks has been mainly evaluated through
empirical coefficients called the stability coefficient obtained from hydraulic model experiments. In this study, a
new type of single-layered armor block called K-Block was proposed, and a new experimental method based on
the pull-out force was proposed to evaluate the stability of the armor unit, including the interlocking effects. The
pull-out force test proposed in this study directly measures the force required to separate the armor unit from the
armored layer on the slope by applying a tensile force in the vertical and horizontal directions to the installed
armor unit. The proposed experimental method confirmed that the interlocking effects of the armor block could be
quantitatively evaluated, and the high stability of the K-Block was verified.

Keywords : armor block, stability coefficient, K-Block, pull-out force, interlocking effects

& o} HErkEss) ge astao R

B Qe R A9E 0] &85 20

1. M

I

AspEEe A3 WabAle] Awolh ARG Akl 3 2007), B5o] @alell wrel §1A1%, B, AW,

B5jo] QUAlEls sholx|e] 2k AHE BEs ofa
& Yak petele A, FRE &
o] AXe] At rE ZaER AL dTEse] 5

A 07 FRE ] ekt
£0FF 2 A

)%5)e] girka
] (Stephen,
=&
3] A o] /\;4,1@50] z%:?-z% o
2 2853 v} fejuetelr s Bk 52k
Zo3HA] o] 2ol = 03_‘3&%]*42 Aofatr] Sl HA o A H

2 o] &EtHMin et al., 2015). 71£9 A5HA e &
=5 tAlste] Danel(1953)°] 28l Zak2ojlA 7l EHE
2} = (Tetrapod)7} 227 ©]%-¢] Xblock(Hakenberg et al.,
2004), Dolos(Hans and Liu, 1992), Accropode(Cyril et al.,
2004), Tetra-Neo(Mitsui et al., 2018), Sea-Lock(Esteban
et al,, 2013)¥} 72 vjekdt Fejo] AvlEEEo] HI/HA =

AlRk=o] ghrh 53], Y2 AA| b 9] oF 50%¢] o] =

= AL o]Aof| HIEZFE = (Tetrapod)E E-8-311 91 0™
FHToll= HEZREEY TJ]"ja(mterlockmg)ﬂr 29 dE0] B
¢ 95 £S5 E8RErt A SUkslaL Qe &
Aol

2VEF] F8 Vs T Rl AA HEE fleiM =
ATEES] A H7PL w9 T3 (Kim and Lee,
2017), 29250 P sk A2 A1) 22

*gheko st 7149
Py

sk} o :rLJJ_—r(Research Professor, Dept. of Civil and Disaster Prevention Eng., Halla University)

1A
K
#xgkE}o)| 8t w71 A WA - 8h 2} W S (Professor, Dept. of Civil and Disaster Prevention Eng., Halla University)

R R LS B LG ERE R Sk

-1 %*(Corresponding author: Kwang Ho Lee, Associate Professor, Dept.

of Civil Engineering, Korea Maritime and Ocean University, 727 Taejong-ro, Yeondo-gu, Busan 49112, Korea, Tel: +82-51-410-4461,

klee@kmou.ac.kr)



132 g - o]

Hudson?] (Hudson, 1959)°l] 7]%3} QFdAIG= N7} Ee] &8
53 91tHMin et al., 2015).

N, = (Kpcota)'” ey

714, SHYAIS Nz H(S, - 1)'D,'® F o) B E5
o] A f1A| oM x13ute] F-ofutar, §2 el ek &
FO) HIF, D2 E5S ASUARE 7P e A4 sk we 4
oj(HEA)E D, (W/y)‘“f—_ AelEm, e 559 %,
e BEY T, Ku 559 @4elu Hu 24,
B3 5, 7%]“@ ~°ﬂ o) 5k dlafgoll el A== <t
g AT, o= B0 AAEE AAAFE L] Aot The
Rock Manual(CIRIA, 2007)%} Coastal Engineering Manual
(USACE, 201 1)llA = e AvbaSof st 443k oF
AT s Agstal oot AuEEe] dist HAISTT A
%4 =™ Hudson 2] 0 2HH PYAIGFE o] &-sto] uhzteld
3} AR At W B0 20FTS AYSH Bk, @
H, Hudson 213 AFE-gE QPAIF O] AP 2 Avka5
o] Slal gl 59% vlwkel o RN AYEE
o, 2vka=2 Jaf= 2 dAA o ®
S7HA 7haA Ade sk §Qt AEE] o]Fo]
getels 492 Qo IE}EW,T?J+O

Hudson 2] ©

AREA 7 93 F

U 3ld =&
A% A ol FRA 2av) A1) F 5 glom, )
ok vtege] AL, SR AN B4, A48 05

ol o3 FFS ke
2003).

Hudson 21¢] &HAIE =537 Sl v
= A Tl tist e RS Fal stgTAke} 2
& g2 18T Al dig A Alsks o,
FEvkete] gk 9 o d A7 % @4 (MOF, 2017)0l& =
T}8HEo] 29%9] T Hy S 1/20 Ahoa H, 2 X 85E 4]
(2)2] van der Meer 20| #A| A= o] QlT}.

0_L\4

& Utk SIS Ad T (Lee,

van der Meer(1987)

Nv = maX(Nsz, Nv.vr) (2)

A71M, N,k N> 217t A3k (plunging breakers)$} 3719}
(surging breakers)el] g+ HEAI=E 2 (3)z} o] Aolich

(a) Front-view

Fig. 1. K-block model diagram.
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(a) Side-view

Fig. 2. Dimension of K-block substituted with representative radius.
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Fig. 3. Tensile force experimental equipment and components.
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Fig. 4. Stacking of armor blocks in the 7-row experimental test in
horizontal direction (after the experiment).
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Fig. 5. Force acting on the armor block on the slope.
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Fig. 8. Time-series of horizontal and vertical tensile force by number of stacked floors.

(a) Horizontal tension results

Fig. 9. Shifting of the block placement during the drawing process.
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