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A Study on the Optimum Design of Horizontal Collectors
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Abstract : In order to obtain information on the design parameters of the horizontal laterals in floodplain filtration, laboratory-
scale sand-box experiments were performed where the head distributions on the laterals and the groundwater profiles were
measured according to the change in parameters including lateral diameter, hydraulic conductivity of the sand, water level at the
well and raw-water supply rate. Measured data were analyzed using a numerical code in order to identify the discharge intensity
distribution along the laterals. It was observed from the result that the lowering of the water level at the well had minimal adverse
effect on the performance of the floodplain filtration. Results also elucidated that the low conveyance of the laterals to transmit
the filtrate was compensated and supplemented by a natural augmentation in horizontal conveyance through the aquifer when the
raw-water supply rate exceeded the adequate recovery rate. With this mechanism, the water quality is expected to improve further
since the travel distance through the aquifer is amplified. Based on these findings it can be suggested that the diameter of the
lateral used in the floodplain filtration may be smaller than those in riverbank/bed filtration. It was also found that the ratio be-
tween the head loss occurring in a lateral and the total head loss in the floodplain filtration was proportional to the exit velocities
of the laterals, which may be used to design and/or evaluate the lateral in floodplain filtration.
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Fig. 1. Schematization of floodplain filtration,
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Fig., 2. Hydraulic head distribution on the horizontal lateral,

I8IM = Fig. 2014 Yoo $FEE
Aol Fastul, o 93] Kol 2 A
o S, spageltol A AT S0 %
sfof Yool FFRToIN YFIT} TPswt AT T
2] SE oo Aol A A H9 o]F o] JAE
==S OJ/\ ‘eﬂ—ok_go] ;(]X—]oﬂ EL]—E]— ]:]—E;(] 17 7_]_4 :rlr_olg].
o] AFoj1te] 7hsrdol A EolETt &, FE ojTollA
e olts Reglel f9U51: ol 1 wAlel A
W9 #ZHNA THFEE FFol EFFNA
FRIEE G Al Hef deh o
shabolatol ulsto] Z7o] o 2R HHTE A}
Soll=e 2 Zor gekEn, ofo it Ykt ojsrt Ba

= AFoA= %:—’FHO%HLE AR HeflE AYS
stplon, Haewe] 27, mafo] FeAs, A4
-r], aEa A x| AL AeFuE 5 ol S
A ZIAA Fa v oA o] =59k RsteHe] &
224359k 2A AN S FHTEE FA5te] A
FoE o frdES Hofsiglon, s A
A o] RS s ste] SpE ARt A oAk BlAA

TTTEEE
2 % W s

o AAe] tat NYow TE

o:L

4
i ot A A

-
o)
5

H AFoA= & 24 cm, Z49] 200 cm, $°] 60 cmQ] I
F2 ARWAR AT ol BAE] iAol

0 mmel EelhmulolE2 Aelsict. waEol
FYIsEE dAsden, A8d 3ol dae 3

2.0 cm, 21831 1.0 cmo|%lal, 1 FA=

7 mmQl AulgAzgolgleh WS vietoA 6 em
WEOR, HAE B w2 am o] A5t
Aolo] AA B o AAssT. Ml )
2 04T SUN PARE SASEE 3
ke ook Q4] Mol qrels
5 zxe %-sﬂ 97 3.0 mm, $7] 05 mmel V] ELE 1
= 4G MAZEZE BT 60 cmol A
10 cm, YR FE7F| A= 20 cmo] @it RElEL 55 cm &

¢

¢

fl

o2 mHE AYSUh. mAF AAste] YRS LGF
o, ol Qo] 10324 endl 28T a0

-
o
tlo
A
2
£
Koy
N
o
e
-LI
HU
N
15
?
o
m
=
OHH

Rg FEb $lel ABUS WIS ARG Ol 3
Ax mels AANEUALS 8x8 om] Pa2Y A% ot
2 G4z Fgel M7 1 mme] YL Fol A
7 agsgo R FEHES @ QoI ST BE
710l 23 mefsEro] WAEE AL YAGT FUHHOR
FUT ol HES HHEAS T oF 2 mme] £HH

Journal of KSEE | Vol.34, No.6 | June, 2012



R TEN T R
SSE{olajolA E4Rto] ZAA i

water supply

1K
¢IDI

horizontal collector I

R T T T T T T AT e e e e e e T T T T T T T T T T Tt
e IR

2RReRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRR338RRRRRRRRRRRRRRRRRRRRRR,

I

Fig, 3. Schematic diagram of experimental apparatus.
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Fig. 4(a). Distribution of the head on the horizontal collector ac-
cording to the water level at the well (hydraulic con-
ductivity : 0,116 cm/sec, collector diameter: 2 cm, raw-
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Fig. 4(b). Water table profiles according to the water level at
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