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Basic Research on Revetments Development of Erosion Protection
for Coastline Creation of Hydrophilic Environment by Field Observation
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Abstract

In recent times, sea level increasing caused by abnormal weather and global warming, sea—sand
dredging and complex development causes various kind of erosion damages onto the coastal area in
the world. The various types of erosion control and protection methods are applied but there are no
signs of fruitful effectiveness. The PC concrete protection block for shore protection structure is
practically installed in globally but most of structures in the present day became villainous because of
bad accessability. In this study, hydrophilic revetments for control and protection of coastline erosion
will be developed in order to make up for a faculty of the shore erosion protection block with better
accessibility and excellent protection ability. Experimental measurements were researched to insure for
the capacity and facility on reflection coefficient, overtopping volume, and overtopping height
characteristics of newly developed shore erosion protection block in model tests. As the result,
hydraulic model tests show much excellent than the general step block. Field tests were carried out
also to verify through vegetative test on an affinity and construction work test of control-protection
on coastline erosion with actual utilization. In the latter case, deposition of sand accumulation occurred
in fairly short time at the established reaches and then we can be confirmed to utilize for newly
developed block as the revetments for control and protection of coastline erosion.

keywords : hydrophilic environment, coastline creation, erosion protection, revetments, vegetative and
field experiment
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(e) Gobi block
Fig. 1. Configuration in Existing Revetments
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Table 1. Conditions of Incident Wave in Model Experiment

Open-Circulation Hole Closed-Circulation Hole
Ts Steep Slope(1:1.5) Mild Slope(1:2.6) Steep Slope(1:1.5) Mild Slope(1:2.6)
(s) Hs=5.0 | Hs=100 | Hs=50 | Hs=100 | Hs=50 | Hs=100 | Hs=50 | Hs=10.0
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)

0.9 O - O - O - @] -

1.0 O - O - O - O -

1.1 O @) O O O O O O

1.2 O O O O O @] @] O

14 O O O O O @] @] O

1.6 O O O O O O O O

1.8 O @) O O O O O O
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B4 ZE105% 20084 10H 987



AL Table 29} 7ro] olne] F7
o

N
)
i
tlo
£

5% Ax F7FsFT)

317k ARl weh wE Ageld Al S8

7]

Aoz e, sturt 22 woli= F7)71 A

7&]

of el RE AelA dutske] Ttk ol AL 31 =4 EA
Frelute] shark Zual siejeks #2717 AW Aok
of G wAe 2 ste] WA NIETt U EelA)7] AR RSN seiE 2]bsol
9l o dhawch T3 AHARE SR dvt AlEE 2006 7E-E 2008 597HA] SAE A4
AvEoa Yujeko] o Zrlels Aow et 25 A% A7} Table 31} o] vrebyk
H, ol AAAG Bele] e Belrel 1y Table 39) AR2HE 5fE Eokyol WA
S E3l 3 AUATE 2t dapFo] Fashy] wiE Fig. 7] A A=t 7HA sl 878 773ke] =933t
ol ZAog Aot frojste] guel F)7h Aoy 2 QIR Fe] A B B 2006 THRE
HALA G Eelo] dupgel] gk dnt AldEee] ¢ B oF Y Fo AU FAE oF 4m A=A, 1
g vzt o ARE oz vEhgEd], olu dve  oF 57 o] A 2007 3€el = A e Fhe 7
& 49 A&7 Y FES WAl a9 = ow veyth AXF 1570de] Aad 2007d
o] - AJZF A A (em/em - )2 FHAFEISAT 10€el= L 2271 oF 43mE oF 30em A% S71

Fig. 4= A= 2559 29 Fig. 4(a)9} Aut w1, 2 5 TEe] A AlEF 2290] A e 2008
ASEY Fig. 4(h)2] E3tug wwdk Axjolr}t, mE d 5ol LAY A7) of 44m=E S7HE A o F
Az A A AA] A5 Berh vk A Al AES oF 227093he] sk kgt RSl whe
ga2elo] dutarl A7) Jehdth g om At A dete] Haa Aol wHEAkg slelAw Ho] ARzl
waelo] Yslarr) ok A= W4E ok B s A B F A= AAH siFftE sk HAE <l

Table 2. Comparison of Revetments with Block in Wave Overtopping per Unit Length per Unit Time

988

Hs(cm) Ts(s) Hydrophilic Revetments General Block Unit
75 1.6 1.12 3.43
75 2.6 2.72 593
q(cm’/cm/s)
11.0 1.6 11.22 15.74
11.0 2.6 19.23 22.53
30 30
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Fig. 4. Comparison of Hydrophilic Revetments with General Block in Overtopping Height
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Table 3. Tidal Data on 2006.07~2008.05 in Jin Do-Tidal Station

i Tide Level(cm) Tide Level(cm) Tide Level(cm) Tide Level(cm)
Time | Tide | Hight | Time | Tide | Hight | Time | Tide | Hight | Time | Tide | Hight
2006.07.13 00:27 | High | 404 | 07:02 | Low | 103 | 12:13 | High | 324 | 1854 | Low 14
14 01:08 | High | 402 | 0743 | Low 94 13:00 | High | 328 | 19:40 | Low 22
15 01:49 | High | 393 | 08:25 | Low 38 13:51 | High | 328 | 20:28 | Low 42
2006.10.08 05:43 | Low 2 11:34 | High | 396 | 18:10 | Low 18 23142 | High | 353
09 | 0619 | Low | -1 | 12:14 | High | 396 | 1852 | Low | 42
10 | 00:15 | High | 330 | 06:54 | Low 9 12:55 | High | 384 | 19:36 | Low | 75
2007.03.17 03:53 | Low 15 10:09 | High | 344 | 16:37 | Low 52 22:07 | High | 310
18 04:39 | Low | -12 | 10:42 | High | 362 | 17:12 | Low 18 22:49 | High | 342
19 0522 | Low | -29 | 11:16 | High | 369 | 17:47 | Low =7 23:29 | High | 365
20 06:04 | Low | -30 | 11:50 | High | 365 | 18:23 | Low | -22
21 00:10 | High | 376 | 06:46 | Low | -16 | 12:24 | High | 350 | 19:00 | Low | -23
2007.10.26 04:49 | Low -5 10:47 | High | 395 | 17:22 | Low 19 22:52 | High | 347
27 | 0528 | Low | -20 | 11:28 | High | 408 | 1806 | Low | 28 | 23:29 | High | 335
28 06:07 | Low | -21 | 12:11 | High | 406 | 18:52 | Low 47
29 00:07 | High | 315 | 06:48 | Low -8 12:57 | High | 390 | 19:39 | Low 75
2008.05.04 04:18 | Low | 42 | 0953 | High | 323 | 16:27 | Low | -12 | 22:27 | High | 388
05 05:02 | Low 34 10:30 | High | 324 | 17:05 | Low | -31 | 23:10 | High | 406
06 05:47 | Low 37 11:09 | High | 318 | 1746 | Low | -36 | 23:54 | High | 410
07 06:32 | Low 52 11:50 | High | 306 | 1829 | Low | -26
08 00:44 | High | 399 | 07:23 | Low 75 12:33 | High | 288 | 19:15 | Low -4
& BA@de] ALHIL e AL & F Uk TR wkxd o 9 g RelH, @ HE
3.0 AN Al Al &loll&= The] & o] gl 71t @7 ol A
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(M 2)x200mm(ze]) =71e] AAAFTL e st sto] A &Eo] FERRE0F A= AL HA|E7] 9
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) 22-Months After Construction (2008.05)
Fig. 7. Fleld Experlment for Erosion and Deposition in Shore

. Ao BALAF Sl AFARE olAlekn wAsie
of AgEE 2aEeel & Auw % Auine] AZaAIL $etel de Ao

SRS Awstel vhae Fojsh AZUAE 99 & e o) wav} HEE sow peE A4y &
g ANk A 1EERE QApsks stel ol <ol GJsiel HAHAEA oARE HAs] HAshe]
UAE SEAATE FRE AZGORA TRAL H AF F 2d el BaE dng ady ), 445

B4 ZE105% 20084 10H 991



R T
o o =T
ST W i R
2 T ch FES 20o0r TEg Tu
¥ Bz e x® P Ua B o5 AR
- ol Mu__._._p —~ o 9 ) iy B o |
o = . O N o . < < do ) o 7o
il N oo N o o W N 1 X o - fo 5 1y an iof L& or & .r
TE 9 s K i i n oW e g ¥ g s . SR EH -
= i To = M o Y o] o 1 A o =P KA L B K0 O N
= shgary sk TEETE FPEdze 2 BRI S e
fE Fadiivi SEENS DA L R £ sl TREEELC o
Y = __ w WM R T~ IcS o o g T S = 4 o K [T Y =
Ww._tmfﬂoaw_.ﬁclﬂ UG ,mﬂaw_'%ﬂu m.cl B A__o_p_o|wTWWﬁ mﬂﬂﬂ% N e W
o) __ _“_._ﬁl ~ S0 s I o T ,dﬂ__o—né 3 IR My ﬂ%ﬁo_.:._ . R
‘__u%m%i BRGNP s P 2 &_ﬁﬂzovzﬁﬁﬁ%mﬂ%@_ﬁ W oE g R @
< __Oﬁ Py i o) . 3 - - n;o © X - \ﬂAII s 1_ __A_ m nmu ﬂﬂ [ ‘N mA_U EE e Ju_ p 3 ! ;Oﬁ |_M _|r
W oo 8 wl o & o) H " ol ol M ™o . % T T wm 3 s B s e~ o = m_m__ o mr nm . T o 0 100
@EmmmBm%mﬂ__ %mDDz,xwoW “%L,“xa_mimam é%s;lo.ﬁﬂ%ﬁ@ﬁ °
— Hu X = N N = I IS — m — ol Py o L = ol M —_ - ‘.._.7, i . o o ‘_nw_u.ﬁ S JI o) RO oK
AT seE8hgTy m%m7ﬁ%a7§mﬂwugﬂﬂ,m% e
x,maoafﬂmazom %ﬂﬂiaﬁ(%@ S ﬂm”ﬂm%Mﬂ HL%J”EQJQQ gl
SRR e il wm Pw 8 S ©E 1ﬂ,<J,@71 @,m}mg@%_ax 0
y RFF QTR G- e T A ﬂi,ﬁzhuﬁwmﬂ%%) :
roﬂﬂ&ﬂﬂq,m«@ N {ﬂﬂm_.r_ﬂo_m., %E_uinznurowofmowoﬁnm“.n1,7 A _ 8 a
%@m%gﬂ%ﬂgw%ﬂﬂﬁy,wa gm%@gx%aﬂ%WMnga%wﬁm =
N = K 2 5 - = G S T S
N < & oo T N o " i SPRRCIN T =R o X g
el = o w0 2o K = W T [ G LS w N o X il
ul 0 X T HU ol ~ . = Z H = s
o iy < g & = A4 MR I <
oo T X x _lwﬂwniu___misvwﬂvf)
T T w N e W _ ) 3 © I o @
FrC = X [ =
&k]o]% X = o = _ o
B o0 XV 0 ﬂ,Al ET 10 Mﬁ ‘Ul 0 T HL & il _~
idimﬁ%i = __ o " S N o) o W X
ogw,gogy%ufo# U O%%aﬁﬁu_i Jlﬂﬁwmﬁﬂmﬂ T
xd g™ P R Ew T WG o M W@Lﬁ%aﬁ ﬂ#@wﬁqwkm%
I o T O N Ty ogEE e d 2 oo of B 0 % %K
mrmaz.ﬂwmzr AW_ﬂﬂoﬁn Eﬂw{ﬂmﬁ? ?E%%wﬂ% o W O ﬂﬂﬂ%
o O__o_ 111_|‘_‘| ‘I_ﬂ,o_ﬂ s Y #Eﬂlio_/ ‘El OF
oW o= X g i o o T N o nE R=T o o [ o ) o
o) T o o & 0 B- oo I o " X R X ) L R = T Ak
BE T T W Mo B eiu%mﬂ%ﬁwr.m_M?ﬂETﬂ L uoloﬂwu%@
STtk I E_L4%wm_wuﬁjMﬂwLﬁﬂ% = YT T L s
o 9 o T L e el W oK o ™~ & ] ~ = TN ﬂ N % 2
xﬂ%owﬂna - wod o B o E%ﬂ«m,%arwwbtﬂmﬂ% ﬁ%hl@ﬂ;MM
Boh o T A R T e 7R o T W oo Boo By
Ll U s MmeTrE LT I 5 11%5_”4.%&53@. ]
K< gm®s o R Mm;iffrﬁﬂﬂ% TERE T RS MET L
SR 2T ﬁﬂ.&a%@a}%%ﬁ%%ﬂ;_ﬁﬂfﬁ _fﬂymwamﬂﬁ;&% IH
)| —_— 0 —_— —_
) ormww_. K Mﬂﬂﬂu i ol oiﬂumolwov oﬁﬂ ) Mﬁwm .mi WLJI Wﬁﬂ”.ﬁ Wn wﬁ_mi_. ~ = W H
B Ry o - oy Eomﬂt_eﬂe%ﬁega7 TR S Ay g Rgd L oo™ T o M -
O T pe— "R ?maﬁmaquz% ° R = Kl
ﬂl%%%% T W %ﬁ@iﬁ.ﬂa_e%?%ﬂﬂ%ﬂw Nemo%ﬂm@ﬂm_ﬂiw
o o o o= 1o rOREool) WP o 1 T3 =0 ~ op RN T
o %o o ¥ oy PERATEE 2 ﬂﬁﬂww%wwwﬂwﬁw@ =TT pdz
o0 E R ) w P EE® LR U R PG g % Mo o -
= X K % W ~® o B = o ST W Ooom % T YT m_m BE o = e B o K o
o= W ok = TR B ®T T % R K
7u% = ~ S I REE RS
[ap]

=
—

3

ch

A
=

| H7(=t
BEAAREERIE

, NEESS] pp. 626-629.

2]

o

=
=

E

I

&&=, ol (2007). ©

S

, pp. 183-194.

<

2-2

992



()34 (2005). A &lEE ﬂ—?—iﬂ%iﬂ. FElnE
MEHI BN, a-s) okl

T (2004). fﬁ@ﬁwéﬁ%&@t%n& pp. 27-32.

Balas, CE., and Ergin, A. (2002). “Reliability-Based
Risk Assessment in Coastal Projets: Case Study
in Tukey.” J Wtrwy. Port Coast. and Ocn.
Engrg, ASCE, Vol. 128 No. 2, pp. 52-61.

Bretschneider, C.L. (1968). “Significant Wave and
Wave Spectrum.” Ocean Industry, Feb., pp.
40-46.

Chin, C.O,, and Chiew, Y.M. (1993). “Effect of Bed
Surface  Structure on  Spherical Particles
Stability.” J. Witrwy. Port Coast. and Ocn.
Engrg., ASCE, Vol. 119, No. 3, pp. 231-242.

Ding, Y., Wang, SSY., and Jia, Y. (2006).
“Development and Validation of a Quasi—Three-
Dimensional Coastal Area Morphological Model.”
J. Wtrwy. Port Coast. and Ocn. Engrg., ASCE,
Vol. 132, No. 6, pp. 462-476.

Duclos, G., Josset, C., Clement, HA., Gentaz, L.
and Colmard, C. (2004).
Efficiency of a New Design of Half-Submerged
Breakwater Compared to a Rectangular Caisson.”
J. Wtrwy. Port Coast. and Ocn. Engrg., ASCE,
Vol. 130, No. 3, pp. 127-133.

Headland, J.R., Alfageme, SR. Smith, E., and

"Hydrodynamic

B4 ZE105% 20084 10H

Kotulak, P. (2007). "Coastal Stucture Design for
Shore Protection and Sand Retention: Practical
Aspects.” Coastal Sediments 2007, Conference
Proceeding, pp. 2432-2445.

Horikawa, K. (197Q). Coastal Engineering An
Introduction to QOcean Engineering, Univ. of
Tokyo Press.

John, BH. (2000). Handbook of Coastal
Engineering. McGraw-Hill.

Michael, EM. (1972). Ocean Engineering Wave
Mechanics, John Wiley & Sons.

Mori, N, and Cox, D.T. (2003). "Statistical
Modeling of Overtopping for Extreme Waves
Fixed Deck.” J. Wtrwy. Port Coast. and Ocn.
Engrg., ASCE, Vol. 129, No. 4, pp. 165-173.

Reeve, DE. (1998). "Coastal Flood Risk
Assessment.” J. Wtrwy. Port Coast. and Ocn.
Engrg, ASCE, Vol. 124, No. 5, pp. 219-228.

Sorensen, RM. (1997). Basic Coastal Engineering,
2nd ed., Chapman & Hall.

Teng, HH (1984). Applied Offshore Structural
Engineering, Design  Methods,
Formulas, and Data, Gulf Publishing Company,
pp. 37-45.

Practical

(= 5:08-76/737:2008.06.29/ 4 AF+5:2008.08.06)

993



