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Application and Assessment of New Vegetation Revetment Techniques
Considering Safety against Flood and Environmental Performance
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Abstract

The objective of this study was to investigate the applicability of new vegetation revetment
techniques. The applicability of revetments was confirmed with respect to flood safety as well as
environmental consideration. The safety against flood was examined through an in situ -experiment at
Dong-moon Stream located in Paju and a laboratory experiment. The environment-friendly
characteristics of revetments were analyzed by using the results of a 2-year in situ monitoring. It
was found that the revetments investigated in this study had a safety capability against floods and
high vegetating capability. Application ranges of design factors were suggested for each revetment
developed in this study.
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Table 1. Maximum Permissible Velocity for Each Revetment Technique (B4 2BEBF¥i5E, 2002)

Conceptual
Diagram
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Table 2. Maximum Permissible Velocity and Tractive Force for Each Revetment Technique
(Hammann De Salazer and Dittrich, 1996)

Turf and Soil ~15 ~30
Reeds/Perennial Plants/Coir Roll 2.0~25 55~65
Brush Fascine 25~3.0 60~70
Germinable Brush Fascine 3.0~35 100~150
Riprap and Live Willow Stakes 3.0~35 100~150
Live Willow Mattress - 100~200 (Johannsen, 1988)
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Fig. 3. Geotextile Flexible Crib
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Table 3. Comparison of the Relative Revetment Construction Costs

Material Costs 86

57 64

Labor Expenses 9 3 10
Equipment Expenses 5 - 2
Total Costs 100 60 76

128 BEAEFEEHE



4. 81 49

4171

003358 Az AdE 5 A4 3% THE aF
Axste] W AEs TS @ APeirE= A
Al SN gk Tl JSHH Ske] A5 ok
e ATsnt 3 43 3 T o9 Wl ¥5E
BRI AARE, Fgto] AL WY E ¢ 24
A YTE olE Feke g kARG PHHem
F@shs ZoR A & . aAN o] Ags

;

ke ol Bashe], 5919 f3 A2E ol 3
3 49 A%E Bastar,

=28k
AZE o] g3t ou(Fig. 4), A4 F#e 2003 8¢
24947 89 28Ul ZElo|lnf] FEHAE o)gste 2%

HOR ZAT 4% ARE ol gHdrh

Fig. 4. Flood at the On-site Experimental
Place (September 18, 2003)

7Vg 7hite]l A% FAAE
dFA| oA BEl s %‘l 10 FAE A9 A
SEHH a5 WO R 770 m oW Ao JAh=
200297 Y £HE Al 4o}°ix1‘jh ALAQ FHAREE
a7] fAsiA AR Aol ofyEl B4 Al 98 7Y
Hd sb7] fete] MAXgt Aot} weh AA)
£ 7 =Y ARE Ui AdEHsdow 8 A9
Alg A ZAE 20039 6Y3E 20049 8Y7HH 9] A7
T 2F AW A #F 0F, A8 P SeE A8 #
o] E7Fss 7171 AQ% F 295U 7+ 9 Am
g ol&% 4 gloith

BA0% SB29% 20074 2A

i e
i < Stage-Discharge >

‘ 140

| |
! |
\ 1

Q=0.346H," "
RE=098

Discharge (m’s)

i
20 ——Measured Values —‘ ‘
, —- R

20 23 30 35 40 a5 5D

Stage (m) |

I . o S —— 1

Fig. 5. Rating Curve for the Munsan—-1-Bridge
Stage~Gauging Station

A7) FEF R AT T A Fas
& o]&3tY Fig. 59 #2 -7 & =53
HaeH, L& FH-+3 dA4L e 2

Q, = 0.346 Hy (6))
A71NM @ FFeIH, H= 7oA SHELRSE
o] sglolth. 2% $9-7F BANL ol g3t of
& 7hs? BE AFHARE FEFSE NI F Fig

x T AR

F7F w5 xﬂfﬂﬂﬂ ARARE AANH L
= 758k Fig. 6914 & 4 I
o) %—%w A7r ARF FFe PAZ 30 m/s v
17t & FAsEE 2 He| 342 Qg
o] Ao 9T FHLS 119 m/sol 23h

o
R
rl:[
e
J[Nl
N

! < Flow Duration Curve >
1,000 0

: — Daily flow !
|
1 Max + Mean tractive force |

100

Experimental value (20.0 N/mz)

120

Daily flow (m’/s)

Mean tractive force (N/mz)

0 50 100 150 200 250 300
Time (Day)

Fig. 6. Flow Duration Curve with Average
Tractive Force

129



723 2.2

Max. 119

Measured 1% 82.3 6.36 18 236

Diccharge 5% 213 559 12 121
10% 8.00 5.02 0.8 6.83
20% 474 482 0.7 483

Estimated 20 year 350 891 33 685

Difiﬁ(;fge Plan(100 year) 481 9.10 38 843

% “Estimated Flood Discharge”t QJR7A2A AR 71 A (7715, 2003)14 1§

3 Sk AR AHAA(FEX sHgu7|EAE
A4 No. 11 AF) H 4£FHE ALste Table 49
Fig. 60 YebiAth EoF T84 & F Axo] %
Ay F3 73 Bt 3¢ AR X FAA Y T FHT
o 75 22 mvs oo, St 2A8d Ao &
FEL 25 N’ otk HE #3 A fFo] A
FrFolutt 204 HE FFd A VXA Bk
Fig. 67} Table 49] 235 FgsA dad o & 7
A FAddA e Y 5 E AL A 3t
o] A& Bl 39 249 V5 E F59 Y3
3 Qvha #AgE 4 glew, | AFA A= )
gl AA sk HE Jled HE AFH2 300
N’ A=eld ol BF §& 94 20 mv/s Z=7L
e A& 30E = Itk

Ry

rlo

ooz
S b

5. 2 48
5.1 72

Az AR 5% FY F Hag Y] o
g Aoz d3He Hguied] gate] £ 48
otk £2 APe 29 FEr LA o
HlEd Aome el BT fdolu BT LFHo
% JHe 49 Tl AL FA V) oY

o} A 2 A9e F3le A EE 37 /5 2 3
T AFEE ol§3te] AA 3p-elA 9 sl A
AbR 2o AXE Egel ok FF FrE(local
velocity) @ =% A F8(local tractive force)®] FTFS
etk dubEd Ft AP AL o8l 73t
o 23 AgS SR, B AFoAs AA A4
e 23T 4g Alo]o] MALE TR Zo] A4
Aoz olgy| o] 4% A¥EL FAsA:

Aol A4 sz AYE Fig T34 2ok 1Yo
B 4 d5ol, FEF 45E Q7] g3l £ 4

23 E4go 2Ry

Zole] A3 F7he] didle] AAMES DA 4
AMEE W4 02 m FAZ E4EFS 23, 49d
(Perennial Ryegrass)& %&¢ the, #53 T4 99
5 cm FAZ AAEH) 7sE A @8 433 =
AL w27 sy = ERYVE I F 5
g E¢t Auisigon, F%3] AAe] Asstvta
A3 & AFe £YPAch A5 A8 e
1.0 m x 1.0 me] WdF-F o83 28I, Eq.
@9l osiA At

(unit:m)

6.00——— —

Measurement Section
6.50

6.00

Fig. 7. Experimental Flume

130

BEKEREEHE



a=nd 2)

A71NAM n& Wi F A9 <, di= e A
ojth. W Tl siA A 991EA F At A
9] 4= RY/m” olgen, A B AA(7)A2 A
/& NIAABE Sl 20 em EololMe] 444
B2 AmE 0006 m ol3ith web & A3 A5
e A4 AEE 468/m ot

Fig. 8. Side—view of the Measurement Section

o
< skl gauge) & o] &3t
SA3IAY AE2 Ao o) 48 7 AN 7bF
%o} fi% )\]—EH.EL

Jo
Ay
flo

e

MA vlE Hx] 77 AREEE SHRIA L
m HAeg SAP o, 7t S4nir; Austow 3
N A-EE0 em HA)Y F45S FAstY FFIALh
AAE HX] P AL SR SAS FE H
A FHEREH F3E Jast da 49 e
m’/s o]tk

Z2AAINE ol gt vHFT AFHES T
sle] o29] A& ogalqint

Ty =115 3)

57 Z82 7R v EEclnE, woF A
FolA olF 7|HERE uedvd, 7ieE 5ol
U 22 25 PANe 74T

B4A0% B2 2007F 2H

—yAAh— T PAz = pAv% Az (4)

AN

oy (dh+v dv)
0T M N dr g da
° Lz) )

d V

o2 44 i (Henderson, 1966).
dubA o2 ALt A E F5 EE7F dut

2 557 td2oa defA e, Wb A4
B

g} FEAR g £5 £EE e JeR dEA
oM (Carollo et al, 2002), wehA] & Agd = 4
A F7rolM Y] H FEe BEH A golE Al
3 A e tigte] 14WES A&kl SAsn
Stephan and Gutknecht(2002)E ¢34 =5¥ AAA
o] 55 tiste] AnbAQl A F% EX FAR

Feje] A& A=,

AN ui F, =y = oS, 2 AV frk,
b B2 A9 gololth oA wA4A
Eq. (7% | 83te] thest ol gk

P
Q
rir

®

131



Table 5. Experimental Results

Upstream—end 1.73 0.13 0.36 60
Downstream—end 1.96 0.13 0.24 .
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(a) After Construction (b) 1-Year Later
Fig. 11. Comparison of the States of Geotextile Flexible Crib
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