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ABSTRACT: Proper design of the filter pack and well screen is very important in constructing a large sized well,
especially in the riverbank filtration system. Considering the timely supply of construction materials and the
efficiency of construction, the optimum design of screen and filter pack was studied and proposed in the riverside
alluvium (Anseong stream region) with various soil types. The recommended filter size to avoid head loss and
particle movement is about 1~4 mm in fine grained and medium sands and 4~10 mm in coarse grained sand. Various
designs can be determined based upon the designer’s experience and the facility type, and therefore it is expected
that the general standard applying to various sediment condition can be proposed by using various and more field
data. It will contribute a long-term well stability and an increase of intake quantity.
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7] A e FET EARAE 7|22 el
25 133t 4T horizontal gallery)<]
23 (screen) " AR (filter pack)S ZA3}HA
AASHE Ro] ks Fasich 239 @ clRjue)
A3 BHE gpBoln A9 $UERE S
S, B0l B4R 0] PR Y S $4
317] 8t AL Z(Johnson, 1963; Blair, 1968), H4=
Al 7R Feohe 7HE 5% AR T
shekar & 4= Sl

237 o] Zh3rofop & FoA QAR 1) S8
Y2 2 FUS UA, 2) 393 (clogging) o] HAY
32 e B&7 7183/ (opening), 3) Zth<] 7l
& W (open area), 4) § 5 WAL AHT F=
(strength), 5) 95 W= Yol thet 2aA3} 5ol
QIc}(Blair, 1968). AL *-Eo] A3 HH} t4=F
Atolell AR &= Refju; A2E AAsH, o719
7182 91& 59 S FHskL aFEAS
2|23 4= §lojof gttt A= A (gravel
pack)olgt &5 ARG o AR = o A (filter)
= Aga B BE AR ER, A= §olof o
£ 23E gstr] ste] HAL AR Hs dRbEgl
fo] 2 AR5k QL (Johnson, 1963).
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FA% B FYHEEE 75107 cm/seco] k.
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Table 1. Distribution of soil type based on the sieve anal-
ysis of soil samples.

No. GP SW SP SM ML
#3 4% 0% 12%  80% 4%
#5 0% 11% 0% 89% 0%
#7 4% 39% 22%  35% 0%
#8 12%  40%  44%  12% 0%

Remark) GP: poorly graded gravel, SW: well graded sand,
SP: poorly graded sand, SM: silty sand, ML: inorganic silt
and very fine sand, or clayey silts with slight plasticity.
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Fig. 2. Map showing the distribution of soil type.
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Table 2. Results for the design of screen slot sizes based on the average value.
Soil samples of Sediment layer Slot size

horizontal gallery Dss Dso Dso Do without filter
min. 0.41 0.14 0.03 0.01 0.2
n max. 21.45 2.59 1.37 0.57 3.5
aver. 3.12 0.55 0.22 0.07 0.8
min. 1.65 0.43 0.11 0.01 0.6
45 max. 9.97 1.34 0.77 0.25 1.7
aver. 3.62 0.69 0.25 0.05 1.0
min. 2.75 0.70 0.23 0.02 1.0
47 max. 12.05 2.77 1.40 0.51 3.8
aver. 5.75 1.23 0.63 0.19 1.7
min. 2.06 0.54 0.14 0.02 0.9
48 max. 15.30 2.02 1.14 0.63 3.8
aver. 6.71 1.23 0.60 0.19 1.8
min. 1.72 0.45 0.13 0.02 0.7
Total max. 14.69 2.18 1.17 0.49 3.2
aver. 4.80 0.92 0.42 0.12 1.3

Remark) Solt size : without filter=Ds, of aquifer, with filter=D of filter pack.
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Table 3. Results for the validation of screen slot sizes for horizontal gallery.

Slot size = D79 of aquifer or slot size < Dsj of aquifer

Depth #3 #5 #7 #8
Aquifer Slot Aquifer Slot Aquifer Slot Aquifer Slot
(m) D7 Dso r11r3n I(I)Hi D7 Dso IL; I}’II?I D7 Dso rlnzl ILIZI D7 Dso IL; ILEI
2 1.04 0.51 1 0 125 062 1 0 144 070 O 1 125 054 1 1
4 095 040 1 0 083 044 1 1 1.74 101 0 0 283 168 1 0
6 1.60 0.51 0 0 123 045 1 0 221 131 1 0 132 058 0 1
8 1.51 0.58 0 0 127 055 1 0 213 1.16 O 0 206 1.05 0 0
10 1.43 0.66 0 0 1.13 043 1 0 156 0.77 O 1 198 121 O 0
12 0.71 026 1 1 137 088 0 0 366 1.18 0 0 215124 0 0
14 0.68 0.20 1 1 149 064 O 0 149 079 O 1 272 113 0 0
16 325 1.66 1 1 1.66 070 O 0 528 277 1 1 262 119 0 0
18 8.61 507 1 1 146 0.74 0 0 508 139 1 0 141 087 O 1
20 480 259 1 1 163 071 0 0 237125 O 0 213122 O 0
22 6.03 1.78 1 1 164 080 O 0 175 070 O 0 102 511 1 1
24 041 0.17 1 1 246 134 1 1 1.77 1.16 0 0 341 103 O 0
26 095 033 1 0 182073 0 0 1.77 1.04 0 0 520 168 1 0
28 0.81 032 1 1 150 059 0O 0 202121 O 0 266 130 1 0
30 041 0.14 1 1 189 087 0 0 313 155 1 0 374 154 1 0
32 0.39 022 1 1 152076 0 0 363 156 1 0 212 107 O 0
34 0.39 022 1 1 043 0.14 1 1 227 130 1 0 156 090 O 1
36 0.75 038 1 1 052019 1 1 259 135 1 0 630 152 1 0
38 0.52 0.18 1 1 235 127 0 0 288 1.04 O 0
40 0.79 038 1 1 21.5 18.7 1 1 479 163 1 0
42 1.05 040 1 0 5.60 147 1 0
44 0.76 0.28 1 1 2.59 140 1 0
46 0.20 0.06 1 1 1.67 0.88 0 1
48 048 024 1 1 8.04 254 1 1
50 029 0.16 1 1 596 2.02 1 1
. (m) 22 18 (ea) 8 4 (ca) 8 5 (ea) 12 8
Unsuitabeness

(%) 88 72 (%) 44 22 (%) 40 25 (%) 48 32

Remark) if slot size = Dy of aquifer or slot size < Ds of aquifer then 1, not if then 0.
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99h2) BT 928 =4 xo] upe} A7
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Table 4. Results for design of screen slot sizes based on the soil distributions.

Depth Slot size without filter pack Depth Slot size without filter pack
(m) #3 #5 #7 #8 (m) #3 #5 #7 #8
2 0.73 0.89 1.03 0.85 30 - 1.28 2.05 2.33
4 0.62 0.61 1.32 2.05 32 - 1.09 2.16 1.49
6 0.90 0.77 1.67 0.90 34 - - 1.68 1.19
8 0.99 0.84 1.55 1.46 36 - - 1.80 2.84
10 0.99 0.69 1.11 1.55 38 - - 1.65 1.62
12 - 1.10 1.85 1.61 40 - - 20.0 2.55
14 - 0.98 1.09 1.66 42 - - 1.05 2.64
16 2.32 1.08 3.83 1.64 44 - - - 1.78
18 6.61 1.06 2.36 1.11 46 - - - 1.21
20 3.52 1.10 1.66 1.58 48 - - - 4.83
22 3.11 1.16 1.10 7.79 50 - - - 3.80
24 - 1.73 1.43 1.62
26 - 1.17 1.36 2.70 min 0.6 0.6 1.0 0.9
28 - 0.99 1.56 1.81 max 6.6 1.7 20.0 7.8

Remark) Screen slot size: Deo of aquifer (mm).
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% 9L, 1~4 mm 7)) oA FHaRE B9
£%37] 14 mmE, 4~10 mm 2719 75 FH Cl)FEA A WUA] : (Dis g/ Disa) > 4
st= A= €327 42 mmE FHgH C2) A7 f-5 WA : (Dis ¢/ Dss o) <5
A7E AR7F NAVFAC EF st 44 o7 C3) YA -5 WA : (Dsoe/Dsoa) <25
712(NAVFAC, 1986)9]| 23l =F&4 2zt ¢ C4) YA -5 WA« (D15 ¢/ Disa) <40
A7kl 852 WA =X] HESIE o1, NAVFAC if Cu >4
Table 5. Specification for filters proposed with variable grain size in riverside alluvium.
Aquifer . Aquifer .
Dso 0.25~1 mm Filter A 1 ~2mm Filter B
1~4 mm 4~10 mm
0.25 0.5 1.0 1.0 1.4 2.0
Dy 0.47 0.94 1.88 3.6 1.88 2.63 3.76 9.7
Dss 0.44 0.88 1.77 3.5 1.77 2.48 3.54 9.3
Do 0.36 0.72 1.44 3.1 1.44 2.01 2.88 8.3
Do 0.30 0.61 1.22 2.8 1.22 1.71 2.44 7.7
Dso 0.25 0.50 1.00 2.5 1.00 1.40 2.00 7.0
Dyo 0.20 0.39 0.78 2.2 0.78 1.09 1.56 6.3
D3 0.14 0.28 0.56 1.9 0.56 0.79 1.12 5.7
Dis 0.06 0.12 0.23 1.5 0.23 0.32 0.46 4.7
Do 0.03 0.06 0.12 1.4 0.12 0.17 0.24 4.3

Table 6. Number of inappropriate filter pack size for horizontal gallery in the study area.

NG Gallery no. 3 Gallery no. 5 Gallery no. 7 Gallery no. 8
Cl C2 C3 Cc4 CI C2 C3 Cc4 CI C2 €3 Cc4 Cc1 Cc2 Cc3 c4
count 0 0 0 7 0 0 0 5 0 0 0 3 0 0 0 2
% - - - 292 - - - 357 - - - 150 - - - 8.0
m - - - 14 - - - 10 - - - 6 - - - 4

Remark) if C1: Dys_f/Dys_a>4, C2: Dis_{/Dgs_a<5, C3: Dsy_f/Dso_f<25, C4: Ds_{/D;s_a<40 then 0, not if then 1.
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Fig. 3. Comparison of soil distributions for filter and aquifer.
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