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A Study on the Design of Artificial Stream for Riverbed Filtration in Multi-purpose
Filtration Pond
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Abstract : In order to find the best design of artificial stream for the riverbed filtration in multi-purpose filtration pond, a mathe-
matical model was developed employing the energy line and the Manning’s formula and was analyzed by the Euler’s technique.
Various design factors were investigated through scenario analyses of the artificial stream using the model. Results showed that
the appropriate slope of the stream bottom was 2/10,000 and the appropriate infiltration rate at the streambed was 2.5 m3/m2-day for
the pond with the area of 100 ha, and that the Manning’s roughness coefficient in this case was expected to be about 0.026 and
the maximum water-depth was less than Im. It was also shown that the longer the artificial stream the more advantageous it
became for the riverbed filtration. Furthermore, results showed that it was not an efficient way to prevent clogging of the streambed
by increasing the flow velocity of the stream and that the performance was higher near a weir with a large head drop.

Key Words : Multi-purpose Filtration Pond, Artificial Stream, Mathematical Model, Riverbed Filtration, Optimum Design

20 1 thma ofmAFA shielnte Agal] o AFshUL] AHAAS 2] YA 549 o734kt Manning
o FFAEFAS olgstel B S5 Yot $914 B SYSIAT, Eulerd] WS o] 87 S MO st
Rl olsto] A Aueleo] 9 nAE e stolag Q3] ofe] AARLE PEster HE2
7 117/0] 100 ha) ZAATRAL) A5, AFIAL] FHHAE V10000, sPFolA2) DEGL 25 mim'-day’} AT S
5 St o] % e 1 ool SN Maingel S A L 0026 Fo o125 00], 1geae] Lol
A2 g & 5 Usich B, AT WME $52 WANYOZN Aol ol Surshe shako] B|ag W
SHe e ERAolx ghae o 4 Uiy, YL 2 Mol Fulola & Mule] Agol u Fobde o 4 9tk
T : chu ofmARA, B, S0k wl, sholut X4

1.2 Mol ARt B A o3t 7|5 o2 HEo] 7Hssh e
A7k ETFSHA 40097 4x0f o] 2t o] gl AH| o] At
FHAFA = s AR of| A== dAH Q] HE Al EE= oo ALl o] AeiSAFTHoly 25 B
< 93 AulR, RFEY AFESTEHS Aty S0 AR AU A 2] Fo = %}%ﬂ A o|cp?
o] o5& AA|ehs d&¢S el vzt shH-e A U3} Zho] dhH4t Ard o g AR EE Ho Abe
F7F AX AFAL} 22 T fg durr 2as) oA S GArILZE WS FhRolA= FHEE WA Hrk
A9k oz -Euatel A FRAFA 7L AXE o= gle 1991 A Ya57he] Hsedatarola ed-o] i+
AAoltt. o|et ] YAz tEtebA] F4A] 5 E K Al e BIpsHeT £8F AR 6YolglaL” o] 7|3t
oA ARAFAZE LQEIL 9lomH Ul%OME Bl AfA el o] TS whA] k2 A o] sttt
= s 7R AFAZE AAE 91, ol ZHX] Thok AFollAl L AARIL HAPA] o] Edstr] Aol 3
£ HA Y] ot ofy et % *HIOH 2NEs F Heg HA R o] AAsle] @ Qo] BEhsh= Eob AF
Folu AesA = 254 5o FgEH: gk’ FUFR FEITH ol tigh dije] E £ g Aolth
2T Syl A AFAL Fado] =o=aL 9)rt z‘&z, S-2juket shH-e A=7|7F Aot o] 7|3F Fetell= ot
sk %ﬁ%ﬁﬂfﬂlwwh 300970 4 9] A AFA| 7} 9] A=}t Al A A Aol gt Eqbgte] & o}
A= v} 9 4th7} Ale]7] npAEZaYoe upg 2 14&} FAYH S S8t £ Aedolgt 7] oY
shabd 5t Wﬂ theFgt ilfﬂv‘u Ao = ZHAF Zl o} weba @ AARLYE Gl BRG] ArlolE FAL
aear olek fARgE ARl Fex2EA] ol AYE g Ardes 4 & e U] dashy, FHARAE
o} 47} A7) vpAEER IH AZZF]l o]& AdHl= 5~6 gaste] 7HH 42 molsithd I FHol | 2 gle A

" Corresponding author E-mail: kimsh@yu.ac.kr Tel: 053-810-2548 Fax: 053-810-4624



R TEY@EE 3
CHSA! o MR X[OIA 2] Shato kS ClSsRY M|

olet.

A et sHRANAE Zelcltht shagolzt 5
HAS WA BUSE A9 FE 4LAsE A
% gk Lol s e 4RO o] v 4
o] fro] Aty Ay el Aastel shape] £
Grt s B o) <ld) S B0 R By
Gl SEsb LelAA uolB ofet A& gl 2
Ao e sHolats 4t HEe] BEAAT} Y
Aek wheba] olgfd Mete ojzle] A A=e Fe
o A4 Aol Bag Aotk thysl £
FHH A 4rj7) *‘Wl uRE Bl WA F A
FH2AA7} EEle] 9, oS BItU P 44
58 o 94 4 31% U ClUARAE 245
of TPHFHAS HET 4 glonE old gt 7147
wro] Wasier & Aolck

AARO R F4zde ARAS o] P A4
A5E A ohEA GIAFAG AL A ofd

L 2E 71z 9GR8 FolH SARE B4L 7
Zl EOOkEH—’,“—%— 13(8011 Aquifer Treatment)E o]7]|of A&
Zlojtt. o] 7l&2 =9 AE HAxX Yot
o|Agtd %Oﬂ/ﬂ wol /\}&5] ow, AFTFAE W

3 pHOR BS LE T RS
Shl ofakig 1BHA 9 SHHE

A2glo|ch. ™™ o] Wl e AFA Yol & 50| glof
S

A AARE G ARA vheo] 2Bl 1A Eo] 5
Ao] AsA 7] W] o2 WHs] 8] Fr)Hem A
RAE W@A ZA7E AzA Ak Bt Wbk ARA ]

Mg7t AR SRR gt o wotof stmg A4
]Ho e ARA A 25E 4

Bt AFA7]7] W&ol d7S
o] Alavt Eopo g %‘—Eré} | ot Egggol 27143
A A

2 94" 4 g3 mebd o gAARe] B4 @A A
olol Hste] Gordlol FHH HASE AL AFAUL
2 Qs 257t EAsh] A3 ol HAOR ko] Ay

o B AsAH, 2FIY| Futel= £ pHE d)
EEPFIS PR DR USRI
L dHE Qet?
A ofzp Rl 488 -
& SRS S 4 2, shperse Al
E]‘HX]UP olof Hisf At A-axrt
=

AR " soll Aatee A SHOR &
%‘EIJ— AolA ole] Bee FE3| ASHUTL & 4 9
ok 2y oA ARAFA| Y s E 85 9
A= AFA e 245t AT 5= A4

o 4= Qlofof Tt HHME WA|FIAL AREFS| 4
25 a7l iAol AFA dFshde wE7]
A= A= (baffle)e D25t =il 1 o & Fig. 10f] He}
Wi At

<

!
!

>
intake >erit chamber B

| )
(e

o] )
AL

Fg. 1. An example of baffle deployment to form artificial stream
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Fig. 7(a). Water-depth profiles according to the length of the
artificial stream of multi-purpose filtration pond (So =
2/10,000, g=25 m¥m*day, n= 0.026, Qur=1,000
m®/day).
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Fig. 7(b). Velocity distributions according to the length of the
artificial stream of multi-purpose filtration pond (So =
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m°/day).
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