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Abstract

The vegetation in the surrounding area of river is a primary factor to increase water level during
flood. The influence of vegetation on the river flow in a bank has been investigated by using a hydraulic
experiment. For a hydraulic experiment square-shaped piers are used as a model of unsubmerged rigid
vegetation in a open channel. For fully developed uniform flows, the water elevation of the experiment
was measured as varying the interval of piers and the porosity which presents the fraction of water
flowing area in the cross-—sectional area. The Manning’s roughness coefficient, which implicates energy
losses due to the vegetation, was obtained by using the experimental data. As a result, the energy losses
were varied when the distance of piers and the porosity of area were changed, and the Manning's
coefficient increased nonlinearly when a water elevation increased.

key words : vegetation, hydraulic experiment, multi—piers, energy losses, Manning’s coefficient

1.M B

Aol 2 A (vegetation) A & stHEE ] olUA] £4S FAAT| L ol HAFAE SIS wHE
Axol = el AWE Wol MEsiA k. 53] Uiel o] 3] A e ARG e 5F
& 2] o] HASkE g (eddy)® Qlete] B S EFFS Heolw olF A faiAle ¢4
oz FHE9 A s @Al FYURIAFS T AAFHA TS EEAFY] 7 x
Al o2& oldistE o] sl mEtA B A &dd] A G ARG s5ELS FEg
Mo dMsty] st FElRPEAPS st APAY A mdT A WEel wE I 55
Adro] Bt FHAF S Fa 9L AFARE TFY YR Q3 WA Hofo] o]gd £ U
Ao oAHrct

2.0 B

V= iR}?/szl/Q 1)
n J

o714 Vi #Hitf+E, nd Manning® ZEAFelal R, WA, S oluAAdAolH. SR H

(]
-

s
02! rok ok
020
o & o

stah - MALEE - E-mail: kkkwon@hanyang.ac.kr
stal - MARZEY - E-mail: xeans9097 @naver.com
EZZ%D} - W - WAXX}-E-mail: sbyoon@hanyang.ac.kr

o 4% 19
0 ElE
%

_Ql

*
%
X

tolt

r

— 401 —



(uniform flow)oll A U ABAL Sp= FRFA G2 £ & Atk A FS5 Ve A3 AH8d /¢ Q8
TEES FAE FFEHE AR o] A
SHTA yE dAGAT 43E Tl TRFA gyt

A A S Tt g

Felng Aol AgE Arzs g AYe 1Y 13 2ok AFRe] ol 12m, Folsh £
747} 40cmolth, R A Ao Aol tdrF S Abgsig o dhie] ZolE 114mm, 0] 150mme] T},
_ T .
g ‘ g8 s o m3mm e
DA DY Y
A (N7 R7/ 0,
PEd 114/ 86 114/@; g
400
(a) EtHE (b) HH=E
weir SIREINE A4853NE
E AT 8) A7 e e
0000
12,000 ol
(c) BEtH=E
J% 1. Felzgddde] tHE(SH mm)

A 4 Gy RYETE|TS TR UGS 1HE s2 o]AAIA wjA e Fof| fFHFE DA
T ES AR AT dd e FA yE S-S fske] 20 0001~0.019 AALE Fa
s AR Ao E 2dste S/FE FAAR FHel 22539 FAAE AHEEY AF, FF, sFY 3AX 4
o £ AZde] FAFHRFAS 4T 2HE FEESF5A S Manning®) B H5F 2ol hsh
o] Manning A4 n@t& AU 1AL Fa 4EE agtat F4 yoe] BAS v A Fol &
FS v2A 3 oH 99 AAHLS wEsgr A Agd o oF 0.002m”/s, 0.003m%s, 0.004m’/s,

0.005m”s, 0.006m”s, 0.007m%se] 677 0]a BE kol #3 A B Fof o]AAYE =2/ & F
9o] AdHAL Wk AP AgE o]AAEE 0, 36, 6.0, 7.4, 86, 9.9, 11.0, 12.4, 16.3, 189, 24.8,
40.0, 50.0, 70.0, 111.0cm®] 157k ]t}, o] A A o] &3 o] Byt ¥ WA FIFol| B3 Fe2AFS 817
flste] FEHFLFoZ tE7]F 9 HHof“’ 24 g F 1571 9] oA AT gk HPS RiE T AE
TR ZFo ALY ErFY MEe 199 289 25 F MES AR

=~ o 1

ol

— 402 —



4. 2|4

ok

43t

4.1 o[HAHzE[2t neatmtel A

0.11 4

010  Pee

o —e—% & y=3cm|
0.09 4 Iy .
PAaa
008 oA A——a 4
1 Amame
0.07 o — e,
006 jax . a
- L S S
T o5 Jarng "t e
i . .

T
0 1 2 3 4 5 6 7 8 9 10 11 12

s/b

AE va7lse F be Vel Fd A= oo Al @FS FH Fo] 25 e A4H=
stiel A7l FUEEHAl "k o71A s/be olAAY sE vd7IFY F bR ol F e onEd A
ol AREE 71se] F b= 1ldmmelar A" grelth O 28 2Y7]eS 29 wAsan A4S A4
9cm, 7cm, 5em, 3emE G Y-S Ao A3 olAdAgd WE  Manning A5 n#el #stE ZAE Aot}

A AT} s/p7} 1L1RG 2 A o|AAT I} 24852 nite Z7tstgdnt ol A A s/b7}
n#e Hogo 2 FAFAL s/b7F 11K T/ ngke AA38] stk s/6<11%0 B, ©
7} ZVE S e Fol gFUE A £ e FUE WX Y] Wil gFe AvE AX A o
= T7MetAl Hl 22 Manning Al n@te 2ol Z7bshAl "k s/b=1.1%1 A%, 715 vl <77t
T oFge] TRE SuEoel o wad 4 glv Adle Av|E B Hi gk =9 F
A5, o7 AR 2Ed £ de wFEite] FREANE gelde|qd vFe] F7

sl

_?_
ad7] Mgl EuF AR E shRel £ G4 gasl Hol ngke ol AANN FABEE 44

2
- =
RN

£
N

-

i3
N O
oot e B 8

42 =M pgtaotel A

012 0.12

0114 0.11 4
0104 0101
0.09 4 0.09 4
0.08 4 0.08 4
0.07 4 0.07 4
0.06 4 0.06 4
T 005 s .
0.04 4 0.04 4 -
0.03 4 0.03 4
0021 . =11 0027 o < /b=2175
0.00 T T T T T T T T T 0.00 T T T T T T T T T
0.0 0.1 0.2 03 0.4 05 06 0.7 08 0.9 1.0 0.0 01 02 0.3 0.4 0.5 06 07 0.8 0.9 1.0
y/h y/h

a8 3. =4ld| y/het nZtatel A

Akl shH el A Aol & S 2arb Aol s vl Hol Z&] s A= A
Manning 7|1 5= ngk FAlol w2 Wshrh vfe Zoh 22y FRue] FoRY 52 FREo] A8
FH 3ellA el = ko] ng FAol SIS Sk Ak 2d 32 FA yoll die aik
|

o 29 BrFe AFARE ol AAYNE AARNS F vhebd adolth FAu] y/hE B

olN

— 403 —



e AF Ho Ak < W o T T o No N B2 T A
o ﬁm%ﬂ%iﬂw ﬁEl_/rz_o_q.o.soT ~
ad 5 1l
I e R ow o Tor e LF o
~ L G dp T m Dk s
=z fozEad, ST
— X T ox o NEO o ol =
e ST YR  m A ) =
dﬂ ) — LOT
o+ N T ook B NE 2 o W o
Jmnz %%%Lﬂmﬂm nﬁosiuoﬂ ;
o . = = o0 A N ,ul z0 0|

W = 5 o) ok M o= W% ol T zr >
Mo Mﬂn_,\mmmvo 4q ﬁ.ﬂ_.JEIJﬁ iy Mo =
RS o T o T % 8

B ~ B B N ~

Njo =t M e XX g = Ho <
- b o R g T T - s
o= Moo NN — 3 a‘l_ﬂL,Wlubt =
o X No & 1 Ml ﬂﬂ}mﬂl X
Wogr - B B o I = N o e X
ﬂle B 8L - <y mﬂmw@.ﬂuwmw OTWo#eﬂmi_Wﬂﬂﬂ S
Eo DS i re = = N B EE :,L i ﬁo/L B —

S | . < [enl A_IHJ_A_| S7mn,L| 0 ;o.ﬁ
o HA, Lo —_— 50 Jﬁ .A_l ot ,.:L — " o Of ‘_Qu ‘WL
2T CE A R eI O z
iy L W I I LI - T

- . A TR Sl SR B S BT B oy

| 5 N

ﬂq | e #E i o 0 J _/O#EH.* =
T o J < — g — < TN = 1) ey

o~ , to o 0 3] AT X o= —_ No K oF J _.__._._ = o=
sy = O | SH %507 = M o W = L& N R ol
ks | 9 N _ w5 o X b o = 5 PO o o O
= Mo Ak / . ) el o <° — = i 3 A
Moo | f e 1r NS a Ny o R T g < w H
_nE | SR TG-S R T O NE o M
o ¥ o | T X o) N R o nhy e No «F o ooy
oy 4 w7 . 1 . K ~ o™ % B oAr = o M i N

. P ‘gl OE Jriy :1 —_ .ﬁ = ot iy Jﬁ _
M o o 2, [ R <R LN WOH e oo iy
ol S o wEN -z K He s TR R R ¥
27 E EEFFEEEREE BT 4 TREH AT I
T T o T A oo A ==
> ) LN R i FRT WD o
o F o 0w o R WOE T g Mnuma
F T B om0 ok 4 af A <
o B o T ls I S WM s T T <o

T e T ES L Ty mon  Ea
T E A B ® o oo e oy X =
:Lz_o ~ Mﬂﬂﬁaﬂlrﬁ N ﬂo}_#ojl:ﬂ o) < °
A — = & e o Z_W oWﬁ o)) AF ;10‘_ N ,MI Ho ol o

oK . o o NN = o Ko oo 4
v YE p 2L B o T DI T I A .
T oW N thy P EN M B Pl Ny o= B

o Mo fr = = A % U - o
) o i EW oy X o W s TF < &
W) - 10M2110 do ey AF Moo Bow o w ;|1ﬂ

oax o N o — g LN E . M N I - 72
Al B e ] X W oy 2 o . W AR = T g oF
o o o o W T 5 o o) e = |~ E o
LNy < i BN ST OW = B

Nonrigid, Nonsubmerged, Vegetative Roughness on

— 404 —

Floodplains. J. of Hydraulic Engineering, ASCE, Vol. 123, pp. 51-57.

1. Fathi-Maghadam, M. and Kouwen, N. (1997).





