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Assessment of water withdrawal rate in wand dam using lab scale
and on-site experiment
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Sefubee] A ZHEAI Q) 24 BAk B2e) drje] ASe HXsh, PPA 44U TR
o A4 BHES AYSAT Ao FH BHL 99 4 YL Aol 263]0] APL AWt 2
ol AgHAoR, BT BYO) HpRE WL BASIATE 4 BYE AW Aoty B Asge
115 2712 ARSI on, A4S 7Y 59 BAR 15 27)2 ARsteck. 599 o 229 A5 )
B FYFY QA oF 13% Aol 2 o] 2Ae AR $APA Lehdeh H4g-e By Yol 80.8%
2 Uehgom, WA 77.7%2 LreRgh. 3.1%9] Aol SRake S MEd TEE A=) A ek
Aoz WOtk £5 AEY ALge] Ho] F 4 gl A BYS THITHA, A7 2 B2 Az A o] AL
=90) A 84E 5 5 U2 Holth. AH EA) G2 M= Fiko] ohet £4% B} A o] ofict
W, A=Y 2] Bagh 23] hagol that HEE 2AS vIE 4 9g Ao BeEr,

1o gt do

F20: =, Ay A, @AY, e 57t

ABSTRACT: A sand dam was installed to Mullori, Buksan-myeon, Chuncheon-si, which is constant drought area
in Korea. Water withdrawal rate was analyzed for sustainable water resources supply. Down scale model was created
for quantitative analysis of the water withdrawal rate. 26 down scale model experiments were conducted, applied
to on-site. On-site and the model water withdrawal rate was compared and analyzed. The down scale model was
produced at 1/15 the size of the on-site sand dam, excluding the water collecting pipe, and the water collecting
pipe was produced at 1/5 the size due to durability issues. The error of the average inflow compared to the theoretical
storage of the model was similar to the theoretical storage with a difference of about 1.3%. The intake rate was
80.8% in the model experiment and 77.7% in the on-site. The difference of 3.1% appears to be due to the hydrological
environment and the material of the sand dam structure. If a down scale model that can become a standard for future
sand dam systems is built, the applicability of sand dams to new water welfare blind areas will be increased. In
addition, if the loss of sand dam evaporation according to seasonal characteristics is also evaluated, it is judged
that a clear basis for the safety rate of the water quantity required for sand dam operation can be prepared.
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Seluehe Zlauste) gakoz FAlet ol 7t
ol RIsHA LAYt glom, ul#(2061~ 2090
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o, oF 7d9] 57]2 2t 15| WA YrkMin
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Fig. 2. Configuration of fill materials for each sand dam layer.



Table 1. Diameter of collecting pipe (D,

in

) according to inflow rate through collecting pipe ( Q).

Q (m*/day) D, (m)
100 0.041
150 0.050
200 0.057
250 0.064
300 0.070
400 0.081
500 0.091
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Table 2. Result of unit weight test.
Test type Porosity
Unit volume mass test Simple test Unit volume mass
w Simple test method method mgtho d test method
Sample %) (gm’) (KS F 2505) (KS F 2505)
Vi Yd Vi Va
Calculated) (Calculated) (%) (%)
/m?) € ke/L
0.6 2.554 1.564 1.554 1.567 1.557 39.1 39.0
Sand 0.5 2556 1564  1.557 1.562 1.555 39.1 39.2
(1~2 mm)
0.5 2.556 1.565 1.557 1.562 1.554 39.1 39.2
1.7 2.580 1.437 1.413 1.443 1.419 452 45.0
Sand 1.7 2.578 1.439 1.414 1.444 1.420 45.1 449
(2~5 mm)
1.6 2.580 1.437 1.415 1.442 1.419 452 45.0

W,: Water content
ps: Bulk density

v¢: Total unit weight
va: Dry unit weight

- g T

Fig. 3. Experimental model simulation section of on-site
sand dam.
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Table 3. Measurement of the sand dam on-site and experimental model.

On-site Experimental model
Width (m) 4.5 0.302
Length (m) 11.0 0.733
Overflow height (m) 1.9 0.123
Pipe diagram (m) 0.2 0.040
1423 Unit : mm
200 200 733 \ 0

332
302

302

215

200

200
100

332

=
L oy

Fig. 4. Schematic of the sand dam experimental model.

Fig. 5. Experimental model of the sand dam.
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Fig. 6. Detailed component of the sand dam experimental model.



Table 4. On-site and experimental model layer configuration.

On-site Model
D i 00 Ot e
(2GSI’?IV1 frll) 0.15 45 (I~SZaIrlrcllm) 0.05 39
(1~S;?1(11m) 0.80 39 (2~S§“r‘§m) 0.047 45
(2~S§?§m) 0.50 45
pof?ovsegg(i ” 41.69 po‘i‘ovgig(?, " 4191
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B B 2A3H= 7S 0.005 m, YRA7] 1~2
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YA =0l EG +EFY ESAL dees

Hojzioh

2 yehgon, Fd 2% 8.39x10° m’, i
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Fig. 7. Model experiment’s inflow & outflow.
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(a) Sand dam full recharge condition

Fig. 8. Initial condition for on-site experiments.

(a) Start point

Fig. 9. Flowmeter in on-site experiment.

(b) End point
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Table 5. Analysis of sand dam’s water withdrawal rate.

Parameter On-site Model
Fill material’s average porosity (%) 41.69 4191
Storage (m’) 90.54 10.09x107
Water withdrawal (m®) 70.34 8.15x107
Water withdrawal rate (%) 77.69 80.77
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