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Study on Application of Natural

Waterway Construction Method

Hak—-Cheol Cho

Department of Construction and Enviromental Engineering

Gradate School of Industry

Cheju National University

Supervised by Porfessor Sung-kee Yang

ABSTRACT

Waterway with various functions has maintained close relationship of
our daily lives and becomes the resource of various cultural remains and
valuable tourism. Therefore, waterway should be maintained with

activation to be the waterway of the life which supplies with wvarious

- vii -



types of culture and art places and relaxation spaces for health.

Recently, there are important changes in maintenance and management
of waterways in advanced countries , especially in Europe territory, and
one of them is to maintain the function as the ecologic inhabitation places.
In case of our country, with rapid progress of industrialization and
urbanization since 1960's, waterway management was conducted focused
on water use, such as water supply and water drainage, and water
control, such as measures against the risk of flood and drought with
overlook of ecology of waterway.

In case of local situation, as shown in Yangjae Stream, Anyang Stream,
Suwon Stream, and Sanji Stream in Jeju, lots of investment and planning
1s continuously made for natural waterway, and natural waterway
construction should .~ be . applied, —in sufficient . consideration of the
characteristics and ' application condition of the construction method,
condition of the place, economic efficiency, and maintenance in selection of
construction method because natural waterway construction method
requires various characteristics and application condition by applied
construction method.

In application of natural waterway construction method, plan and design
of waterway should be established with supportive and cooperative system
with various areas of professionals and hydrophilic natural waterway
might be constructed within the range of no affection of water use and
water control of waterway only when strict construction and follow—up

maintenance is performed.
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Fig. 3-1. Mechanism of purification by gravel contact oxidation method(®], 1999)
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Fig. 3-7. Concept map of water plant cultivation with attachment of artificial nuscle




£
A9 2o AMEe] AFFI 4

Bl
4 2 FAAE AT (F=aAdeAE 2002; 2Hs, 2002).

Fig. 3-8. Spawn and incubated fishes with attachment of artificial muscle

6. Z=ElA! oho|ABtulAl of ===

Seluete] Faahdd ABHD Ak o EEL A} viFaw, AA A
gz Stk sejehe AFabgel A FuATel 51X o A ofx
Aol 715 A8 wHEA Fan Qe Agelth

294 ofo]zdhil ofmBele HAFAN Fusn it AW A%
Awarglel dstow “ahAe] o) £E WEHE AHFR 71NN e Le A

Ex fuete] st dAd geE AFAS B9 AA ZlEdd o8

_15_



o] Al o m' A

il

)

mK

0] o] o FA LolE T

% 0]
-1

55 A

ez A A

=
=

. e g 2o

7]

Jo
amv_.o

dolFel o

, 1999; =}, 2002).

A

T
oF
o
No

3} 7]

JJo

AFska AoH(Fig

A=

ok
=1

E

]

A
i

PN
o=

)
i

—_
fite)

oF

)

W
z.e
H

file)
o

o
ot

—

<
i+

o}

oM<l Tha A

=
T

B

T4 W

H-&AL, 20025 A3EAl, 2003).

1999; &, 2002; &5

H
T,

_16_



Fig.

3-9. Model and Diagram of sectional type Iceharbor fish way block
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Fig. 4-2. Feature of Haselbach in Zurich after maintenance work
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Fig. 4-9. Feature of pre- and post-restoration of waterway with

hydrophilic function
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Fig. 4-10. Examples of installation of gravel contact oxidation

waterway as drainage into waterway
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Table. 5-1. Drainage basin and physical characteristics of Yangjae Stream

TR - A
o™ 4] 58.6km’
G o7 0] 15.6km
&5 1 1/30001 %
S 74} T 0 1/500 ]
Sk 1 1/1000 W29
X HAA] 1 1Im3/s W<
T T4A L EFE H U 300m3/s
& = Hrf 3.0~3.5m/s
- A4 & 1 5~30m
2 A el 0 20~100m
A5 1 2~10cme]
A = 7 ¢ 1~10mm
3H : Immo] 3}

ALAQ RUBE S AAsta glom 1997d 543 74, 1998 8o A

_40_



(b) 19971 24

(c) 1997 5€ (d) 1997 A&

Fig. 5-1. Comparison of pre- and post—application of natura waterway
construction method in Guacheon section of Yangjae Stream
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Fig. 5-4. Bank of Guacheon section in Yangjae Stream (March 2000)
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Fig. 5-5. Flood damage in Guacheon of Yangjae Stream in August 1993
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Fig. 5-11. Feature of constructed marsh of free surface with

quality purification
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Fig. 5-16. High-flow revetment
in Anyang Stream
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Fig. 5-25. Esplanade on the waterside Fig. 5-26. Natural stone revetment

Fig. 5-27. Feature of decoration Fg 528 Artificial island decorated with

with natural stone revetment
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concrete and natural stones
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Table 5-5. Major schedule and execution status of Sanji Stream restoration

A A F-F 43t
1965. 5. 8. ATFZ=AAE AR B AR (AR 32A] 1567%5)
1966. 12. ,
B FAHA7 FT16,123m?)
~ 1982, 1.
1991. 10. BEATFEE 84 odF
1992. 8. 26. | E/FxE AP 3] FAH(FAIEY] AEF 199)
1993. 4~1995. 8| B/ T-2E WY &7)SAH- ML, 523
1993. 8. SHHF BFFA A8 - SgE 2 7% 1657048 BA
1995. 8. 91 AAH BAFTZRE Aord A o (FxAe ey A o
)
AATEEA D FHAHE(RE BAFAE A% P FA 7
1995824 o img) - AFA o F 24
1996. 4. 1. AR H S5 AA #wFE el B oHdRFH - HEAS
~ 530 467
A A F A A (B E-D)A AAAEY WA 27t - HEY A
1997, 7 20, | Al & A4 (3} A 1‘1 ) F - & }
Qo Z(AFA LA A 1997 - 423)
1998. 6. 17. | AEHAA 4=51470%)
1998. 9. 1
AR HS FHaE 7] 9% Ave A 23 - Heds 694
~ 9. 30.
1998. 10. 8. | EAAEE FALREE AT &
2000. 6. 30. | AFAH AnB] BHJAFAL 2ZF
2002. 6. 29. | AFAH AnB] BJAFTA F=F
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Fig. 5-32. Feature of restoration work of Sanji Stream in Jeju City
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Fig. 5-33. Feature of post-restoration of Sanji Stream in Jeju City
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Fig. 6-1. Chitose Denill type fish way
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Fig. 6-2. The whole surface pitching fish way

Fig. 6-3. Muromathbara Iceharbor type & pass type Denill type fish way
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Fig. 6-4. Fish stream of Chitose made stone the whole surface fish way

Fig. 6-5. vertical slot type fish way of Muromathbara
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Fig. 6-7. Stepped type fish way of Ojima
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Fig. 6-8. Fish way of Ohno dams
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_77_



o

o

mK

)

ofy
M

o

A

ACEELE

S

2 294 ofo]

R84

St =2 F AL, 2002).

thH(Fig. 6-10)(

Fig. 6-10. Installation of fish way block — under construction

IS Ee R ()

2.

-o
o=

|

7

=

2+ itk Hugger: Sl%

1 B ~EREALO A A

44 @

QA=A

<

o
Rl

A, ZkH

el

9l

T

@

o)
nmu
4l

st o3 =S WA=

A 2= Ao L, EEW, R K, Hel AR (ERim

S|
=

_78_



Sk v FE Sol Qvk(el, 1995 1 5, 19995 F, 2002).

of AL FWANE A% BFT BFEO AW FERANYH 9
Fo] MAAAE AARY Fre Awe] mA ety FRAMHS 2T
obgel Wlwstust gk

D o] Ljlitk(2A5-213) 2 A A

Lt (AR ek ah)el AAE FRAMAS AA HAW rREE 2 Zol=
91.5m, #o] 9Im(¥H 4 : 823.5m2)°|™ T ZHo]7} 4.5m x 4.5m¢el T A= 407K
Adste] FAEH Uk o] BFAE FE ZEdd FHE g dx 2~
Z(12cm x 12cm, EFEXHOZ Aol Q)R o] Qi AE AAE 98

0ecmitA S Z AAES W vy 2EATE AXEo] Qlo] 1 9o EFEE

kv

=]

=, §5, 24 55 AAstsi(el, 1995, st 2 -3AE, 2002). ©] G Al
Heol Eatel @ EAASE aokshd oot gk

g
k1
%0,
o
B
i
=8
e
dlo
=
>,
-
oX,
o\
10
2
-
rlr
e
32
o
B>
i
k1
%0,
dlo
©



2

]

(e}

o},

]

tgot 1 e o qe AL g

°©

44

2 B e

F5 vtz ol A @A CODcr, CODmn, T-P, PO,~P, T-N, NH,~N<]
Al

4) =4
(5) AY

)

o

I}E 7%

B

ol

ey

il

H3hA) 7] AL

=

=

2271 ge gz A

=
X

‘(H

i

B

2

]

(e}

1T},

of thn

}

A
o

A

3

= Az

gou o H44e olBe A%sa g

°©

44

stelomn, =elHes

S

Qe B

3}

& vkE ofg A A A ¢ CODcr, CODmn, T-P, PO4+~P, T-N, NH,~N¢]

st 3}

I

o

2 eAo] e

I}E 7%

B

ol
%
Ll
o
A

ol

N

ey

o}
i

il

W 3kA] 7] AL
— 80 —

=

=

2271 ge prza A

=
X

‘(H



!
sastaele Bbsetglon, e ozt ABAe 4wl i v
!

o JFGFRI AARNYL RO FE

2) FUAE( AV E BFE BIE 52 AAD)
(1) A8
- N ANE BFEE HEE 0

- AATFR 0 2,690m2(2 A M A 2,560m2)

_81_



i

&
i

S|
A

Hr

(2) A=A

22

3}

g

3)

;O._

wE
BH
50
™0

o

(4) 71ch &

Nlo

ol

Mo

0

ﬁo
)

A=A

Lzl s A

EP

- A= A

Fig. 6-12. Island of water plant cultivation on Paldang Lake

_82_



3. Abele shM3Yel HE MY

2z

o

UE e Ay EUYH 8 (Implementation

Monitoring), &3 %Y H & (Effectiveness Monitoring) L]l

)
Ho

o
[Rin

(Validation Monitoring) 2.2 Y= <

o mUHYe WA F 744 7]

,mmo
o}
)l

o
0

o
i

A= +3 =

A
=

GAZA AP e Al F 3 A ol A

CREERE

-

s

]_

S

]

gl

=

ol

Ho

N

&
i
ofy

Y

-

Tor

L
file)

ol
olo

o)
e

—

ad

, 20005 7

=
[}

Aol

(e}

AlAl, 20015 $H74F 2002).

o

4

o
olo

®

o
!
Ho

~

_ZL

Hael gl Agol Hel 5~

-

1

a3

2=
°

¥

¢}
_83_

A

591

&

}

9
pl

goll %

Al A
&

1] of]

%
Tl

o

°



8

o] 1998

io-

3 o

o]

25 weba f4o] 74

_EO
o)
s
Mo
)

o
+

—

o
i)
il

-
R

0]
AN

o= ol
Aule] o] g

A7k Geps,

s

sl

+o]

S

o] Ae) ABI ZAYEES thAl

S|
&

H E

3

2)

FAkel

3} fAb ol %2 ol A

a2

—_
fite)

ot

Jo

o
olJ

KA
Y
fite)

!

Ho

2 433}

ERERES
F7re] 7

UG

gl
ol ol ¥zo] %ol 3

Mo

i~
ga
o

1997

o
T

|

Kl

T 10cm AXE<9 FHARZ}

E

aq =

ko3
T

ol

ISR )

A3

F3rol

ki3

™
=

4

y
!
0

X

PG e o] w3t

S

3)

i)

F<tol

Ho] AEAFI} 5

ey
=

o/gat g EHAE A

Anot ekt ol o

R E PR

S

RS

S

-
T

=olH g

&

Fa G el o

)

_84_



i

H =
, TT=, =2
tol A=

S

=

j -

o] F7kell AW

P oule sargEe] Amdo A4

)

st e,

S

Al
-

=z A

=
T

=0l

A

Al

ol

A

Al
2]

o]

&

VS
=

SEEIRE

48

310141

wE 4% 2}

N
el
fob
e

)

o

[——
"o
i

—

<
ﬂ
—
o

—_
"o

el

"0

wjr

cn
Al

<

uh7} gk,

]

1o

=

of gelg FAU, B}
A

-

Fhol Ao} U 2 AebH Bas

MELRE E

P

=]
R

g
%

el

Mo

7 10cm
ol uwhe} M=y o}

Z]
2]

Tm, =7

]

o

B

S
7149

]

3

oh gt ol %

449

4=
==

1 =
T=
A

73

2

O]

tel
A7F HJAA T 2

-

T

o

3 A

=

9

=

=

_(H

171

< UE A7)
BRE Ao
X]o

[e]
T

=

o

=

=g
=

o

P
-

]

o] obl

X

=

—

R AW
7HA A

[e]
=

o

“

2

[e]
R

5



VI. 24 &

A AAE A

gl

HA <1

o

—
fite)

wK

—_
o

—

bz SaAgelt guE AaAz

S

~
fife)

o

o)
%

ﬁo
B

_—AL
—_—
fife)

=] At}

CEERCRER et

S2lyete] =AlskE e 49 ‘60, 70w o <]

—_—
o

AAR ] &371 Zdlge u}
gl Fa HAR F757] A%y

=K
o~
Mo

e

w

Atk L o

of AA A B

s

-
o

H 2] ol M

A 95l B

)
=

=

) o]

32

[}

AR

S e

] 2|

&
-

g 7lmo] dAje] Aol ol2A ¥

Ziberel A

o

5 5

5k

g

A

stHo g 7
w

€]

b = ell 2k

5]

#aholof

!
ofp

S

]

s

u] 3
=

oA Heh H A

o
Aol ek =4

244 2

b

oG

—~
fIfe)

A AH

=
=

Al
2

Fol A=F 3 AYejA

S

_86_



E

=
—_
fite)

™

—_
o

—~
file)
™
™

o

)

=

o
A

7 o2l

s}
A=y

=
=

al 7

Ho

w

N

ol

3
]

al 7

E =

HES &8l
A

=
=

EEE

A4

Aoz H

ey
o

o

Njo

i

:AL
—_
o

=

—_
o

puze]

N

1
e

1o A

Al ol

—~
fite)

w
T
o

W

o

il

H,

™
i)

el

oy

7
T
R
&
o

%

B

wr

=

M
el

Mo

Mo

—~
fIfe)

T
Tor

B/

A

744

ARtk o

—_
fife)

nd
—~
o

&
X
KR

_87_



ol

—_
o

R

1o},

pul
o

=

°
9%

il W7tek
A 5= ¢

O

H 5] o

e

(<)

stro =z A

2}
ofell

U

=]

AR 7 o]
B4 A 2 U9 -FARE Aol A 9

)

-
L

[e]

A
=

A
]

Kl

F=] %

-

A 5ol A 52
A

o},

o]
s

el

F-All ol Al

(e
A

e )

5

1oz 2 AH|

a0

_88_



i T % r u % ®
T — T T ° " i
_L = & ﬂxﬂ :loﬂ " 3
X X ) X 700
™ G o S T w - w Bo
‘LLI 0 <t W L ©
: e SR T o Gl -
e = X OBE @ o T A -
T o P YwmE R, w0 M g
do ~ . 0 Mo | Al - o Rl =1
ERGS T oo 8 %o R = o=
<y ™ 3 oo™ S m o @ g0 O R T 1010
o T o - = T J_,m =g B o — = o7 < X 00
- <~ © "l K — T R =0 CUC =
sy AE D.:u X D_.E —_ —_ HT du — s o
ol ey — o T o ol x° — =
Mo X S R WK = Y o B o
s i P2 og ®T T s L ®
) —
T W g T TR 8" _w oM op Zoa g
ks 5 & I R O L B
= M X s PeXo®Le e D xR
~ oF BH To = = e oy = A e < & o w Mo N
IKH Ho of X A o E o s L S
= % ~5 o o [ o X - ™
T %R \_IJI = ,HI Eﬁ s Eo ~X B KA < 7 lo —
il o o ~ 7 o3 c.l Ju_l, _&I R Al_ ﬁﬁ B m_uLO ~ AT p—
TR T S o 3 e = S
- =K # S ® Mo ) DY N o\
® g of F ® N o= S B o O E S R
S - N =] (- ST
SN B = o - R = ™ o
el .o = o9 T - Hooas X TR D < =0 - x
o e R o = A o & Hd - o W_ =T
<fer eiTeEicigog TEAEE
T oy 0 5 " w0 o= N P o o R
- 0O e i . 3 Jl ll o0
ON o o T - - N Mo W . W
L S R ML g X = oo M o, B B o] B I
s " 3 g g X I GO I < L S S F o
S ¢ g = & N 4 = T S T = S = S ® .
R =S R A - S S SR &
< H < B = o N = Mo m W oo XX OB oo+ Fox T OB
® N MR g N ® G2 %0 = o o I An Ao
S RN NN T o rTT T T S

_89_

81#], Al 484

5}



ol

FEA, oA, 1997, 434 sk AH, =S A, A 459 23,

olF <, Aol4l, 2000, MEI=A S A3 =x UENT Fo B3 A
T, At 2y BEA T A8s, 13-27

o]’¢&, 1999, Bio-contactorg ©]&3 st Asbol] 3 A, g ot
A A T AT7E, 1-7

o=, 2000, stHE7F ZIWHE ol&F oAl el GFH sHHAH|
:rL

o] §F, 2001, EA AdAskd AATH AMel e AT, gAYt
HApetg) =g

ol 3], 199, 4o st 374, tstERS 3] %] A 43¢ Al 3% 86-91

oA, 1991, WA L Ay, dHEZFA, A 94 A 15

oY, AFA, a4, o] FHl, 1993, sH 3 AGuH] Wyl ik wkek( 1), of
SFE8E3] %] A 41 A 335 77-82

o]x18], HF3], 2000, =AISHHA lofM AEjA HAS A FR Gl
#ak AT FEusta A #EtA T A8E, 14-21

AFA, 2001, AFEA AN 7| 2A G A AN A EA.

AFAL, 2003, AHAI R O] of Ao} @5 (A stEA)

AFA], 2003, AAY ABEHOoZ AEYHY

A=A 87 7= N EAEL 2004, AlFAS SR Sdol Agher XA A s
A 7ga] et

_90_



kN
o

o7, 771%, 2003. FHFIE PPz BgdQ AF A, WIAE

1

83) 7, A51A A4E, 40-47

289, 1997, A4 HLdS e Thsd AdE Fr B i, AL

Sha WPARSHSl R
2FA, 1991, AU R AN, FREBSIA, A 308 A 1%
137-140

BT, 2003, AAE FAAHE 9T AFHA 24 W

_1_:’L
715, 2003, 2004 A1E AR A FA 7
FRAA EATY, 1997, FUlo Aol R AW hH T v

FAL7EATH, 2001, YEe] FEAY A A

-
e
=

a

AL FAL, 2002, HAW RN EAY B A £ A

T EA AL 2001, AU B HdY FEod o3 FHe A Azgetel w3

ol
o2
N
2
-
—
O
[{o)
©
2
k
>,
(e
b
N
td
oft
=
i
=2
r d)
£
r o
-4
B
o\
fz
kI
X

FEA, 2002, sk A=E B AEHEE 7E/ME(])

Mader, H., "Successful River Restoration within the Urban Area of
Salzburg 45. shown at River Alterbach,” 3rd International Symposium
on Eco Hydraulics, Salt Lake City, Utah, July, 1999.

Shields, Jr., F. D. and Cooper, C. M., and Knight, S. S., "Experiment in
Stream Restoration”, J. of Hydraulic Engineering, ASCE, vol. 121, no.
6, June, 1995.

_91_



T 3 X X T
o TN Y ~ T
g H
2O g T T
Wooom Wr 50 -
o < N K
mh MTIu > _ < Bl
\L ] ) = ZT UT
. P
T o X FoR
s — HoMoH
LS - X 5
Aok s x
~ < 5 ™
o Y 0 ol :
moo X < 70 oy
o = oo T
- W 3E I
~
o~ %Me o ﬂ! i WI i)
SEEEE LS
O ol ﬂ H
@ ™ xB 0o
0 I~ o)/ -
N H ™o op
P ol <
B H & T B
E o J.q go N B
HM ral T X N
oo <X T B o
) o B oA
o -
= W B oy o ®
T oo 0w I K
~ s —
Ol g L = 0 o3
T W OA & T o A
O S e El
T TR o 14

A = A

S

or AT ¥
s A

=
=

1

R

Al
=

A & A2k

=
T

7
AR A

S

=

j

il

S
A%
.

=

T
T
=0
=

s ehar A A gt

Wl gk o,
2, &l

=
S T4l o}
n}-2}
2 &7t
— 92 —

=
=

=

=

=

=

=

14171
o] & 7]

-

s

3 A HRES =

= AAHA AA o}

_(H
HAl

ZFEA] L B

7

SIEREICE

1=



	표제면
	Ⅰ. 서론
	Ⅱ. 자연형 하천공법과 역사
	1. 자연형 하천공법의 정의
	2. 자연형 하천공법의 역사

	Ⅲ. 자연형 하천정화사업의 주요공법
	1. 자연형 하천의 정비내용
	2. 자갈 접촉산화공법
	3. 끈상접촉산화공법
	4. STORMSYS를 이용한 비점오염원관리 기법
	5. 인공근을 부착한 수초재배섬
	6. 조립식 아이스하바식 어도블록

	Ⅳ. 자연형 하천공법의 국외 적용
	1. 독일
	2. 스위스
	3. 오스트리아
	4. 영국
	5. 미국
	6. 일본

	Ⅴ. 자연형 하천공법 국내 적용
	1. 양재천
	2. 안양천
	3. 수원천
	4. 산지천

	Ⅵ. 자연형 하천정화의 적용성과
	1. 생태이동통로
	2. 인공적인 수초재배섬
	3. 자연형 하천공법의 적용성과

	Ⅶ. 결론
	참고문헌

