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ABSTRACT

KEYW ORD

Purpose: This study has developed economical and environmentally friendly storage type infiltration facilities that
securing storage space inside the infiltration facility. It focused on preventing flooding rainfall as well as securing more
groundwater through rainwater infiltration that is valuable for the dry season. In addition, this study compares the
installation cost of the storage-type infiltration facility to the cost of the conventional rainwater management facilities
to demonstrate the economic efficiency of the storage-based infiltration facility. Method: Unit infiltration of this facility
is calculated and when it was applied to a certain capacity, the amount of countermeasures are proposed in case study.
Result: Unit infiltration of it is 0.2541 m’/m.hr and un it Temporary storage of itis 1.054m'/m. As a result, the infiltration
effect of this facility is 1.306m’/hr. The cost was approximately 30% reduction in time to apply the storage type
infiltration facility as compared with the case to apply the existing penetration of the facilities. Since the penetration of
the existing facilities is smaller than that and it has much securing volume to process the same the amount of
countermeasures. Therefore, it is determined that the cost significantly increases in material cost part. On the other
hand, storage type infiltration facility is installed a small quantity because Unit Temporary storage and infiltration are

bigger than that. So, it occurred to reduce material and installation costs.
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infiltration
green
Infiltration+Unit

storage
Storage)xFacility Capacity

buildings,

type

-0.453W*+8.289W+0.753

b=1.458W2+1.27W+0.362

=aH+b
H : Water level(m)

spaces, roads, parking lots,

etc.
W: Facilities width(m)

Storage

Facility
Temporary
infiltrated
10~30mm/hr
Around
(1.0<W<10.0)

K:

a

F A1) A2 D7} 0.2~1.0m¢
green

buildings,

S
spaces, roads, parking lots,

etc.
H : Water level(m)

Infiltrated trenches
Linear infiltrated

10~ 15mm/hr

K=aH+b

W: Facilities width(m)
2=3.093
b=1.34W+0.677
facilities

Around

green

45+ 1.5m ©|

buildings,

2.570D-0.188
Unit Infiltration xNumber of | Unit Infiltration xNumber of | (Unit

aH>+bH+c
facilities

H : Water level(m)

spaces, roads, parking lots,

etc.
D: Facilities diameter(m)

Point type infiltrated
(0.2<D<1.0)

Infiltrated through
10~ 15mm/hr
Around
a=0.475D+0.945
b=6.07D+1.01

K

C

xFacilities

Infiltration

aH+b
SHRAIFR Uhe gholH, o] g Al

0.014
1.287

K

Permeable pavement
Planar infiltrated
5~ Tmm/hr

sidewalk or Plaza
H : Water level(m)
a

Unit

Area

b

o
o=

z) E
oH

Capacity(m

Rate of infiltration(K)

Treatment goals rainfall
m'3)

Property Type
Application Examples
infiltrated method
(mm/hr)

Application space
Facility

/hr)

Table 1. Features type of infiltration facilities
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A A AEEE A4e 30~40%9 T8-S zka glon,
olofl ©he1 A AX| -5 e} FFES F3hghe] Hr), o]} o
AL A S w] YA A A FHL 1.0544m'/m’ o]t}

ARAFAL 87 + A4 2 meo] oA FF

1 30% ~ 40% = 35%

NEE 332 8%
(1.0x1.0x1.0)x0.85+ [(1.2x1.2x1.1) -1.0] x0.35=1.0544

(3) AFE AFAA] A HAFAF

G ZA 1.0x1.0X1.0m o q%o?@# A A R F
0.2541 m'/m.hr 3 SGAAAAFHF 1.054m'/m = @?‘&

%

1.306m'/hrE G A FAFZFI H5& 2ETh
3.2 FAE Al AAAZ 4

(1) AgohgAe] AL % a9 45
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SHE A o] T, A&A] ME e 7ol Sekele] o skl 11k
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=
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=
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o
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wpbA BB A #e 68.9m/hr 2 AFR E o o] =
|EA2HS A 88 9o AR AFAEES EF A48 o
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Eo] gAML T A8sht A FAIA ] oA = 7]ERL
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Table 2. Overview and measures the amount of output

Overview designation

Rainwater
s h a r e | S55mwhr - Private(Large-scale facilities)
amounts(A)

Site Area (B) | 13,360m’ Green area (C) | 1,400m’

Building | ¢ Permeability 0.01643m/hr
area(D)

freal(’E)p Py | o50m | (B=B(Cx(3/5)

e styY | esomr | FeAXE<1000 D

2. Calculating the amount of installed measures

The existing system Alternative plan

Infiltrated F. | 67.5mhr | @)| Infiltrated F. 68.72m'/hr | @

Harvesting F | 5.5m'hr (| Harvesting F 5.5m'/hr (©)

Amount  of Amount of
. 73.0m’/hr @| . 74.2m'/hr @
installed installed




EE

Site Table 3. The existing system vs. Alternative plan
Unit
Rate of | 1 firat Design
infiltrati | . Count of .
Name of ion(1) . Quantity
Facility on (m?/hr- Facility ‘/hr
(%, e %) (1“ )
m,ca) it B)=D*Q2)
a)
0 The existing system 73.0m'/hr
Permeable
pavement 1.290 0.017 3000 m? 5.10
Pavem (T0.24)
ent Permeable
pavement 1.291 0.017 400.0 m? 6.80
. : (T0.25)
Source : Seoul Special City(2014), p.24 V(‘;ggg) 3888 | 0052 | 2000 m 104
(2) A 7__” EH 2]14 ‘:/3:0 Py H] o Gutter W300 4.265 0.057 200.0 m 11.400
AR AFEE 2 AV O AAETRE S7PEA A ek T :ir:iltra Trench 4265 | 0057 | 2500 m | 14250
o A 2=ErO. L] 103 HNe=g e
o, AATRE ek A sl A A, A CHTE TrenchWd00 | 5051 | 0069 | 2500 m | 17.250
ﬂj], '%]_65] ‘;7; Xéﬂc}sggl %H]EI_%% Zjl%‘:} 7]%}\]—}—\—%‘/] O\J_-Oﬂ EH C}]Slls%délAcal 17.148 0.228 5.0 ca 1.140
3 ZAMH| = o] 28 EH AE3 AEALS A
= ° PHIE 54,245,120900] 228597, A9 AFALE 418 CW800A 18469 | 0.246 50 ea| 1230
& 792 37,807,760 9] FAH7F A8 8= Ao FA S Harves
. Harvesting 100 m 5.582

o}, ting

Z 23l AU AL y] 95le] 7|Ee] AEALS 0 Alternative plan 73.6m'/hr
A8 745 naste] AR AL 4§ Al °F30%0] B Permeable
A7} AR L ok 4= it} 1o A A mn] BLio] ok 4597} pavement 1.290 0.017 3000 m? 5.10

. N Pavem (T0.24)

Az 3 A gHol g1o1A] of 15% H)-go] Aztelo] AFAA % e
AR ZE F 1,6009H 9] A3k g 7ot @A sk pavement 1291 | 0017 | 4000 m?|  6.80

o] 7|9 AFAId o] AFE HAFAIA 3] HF E A (T0.25)

- _ - 1) = Continuo
Frago] 2] ujFo] FAG AL Aelsh] AshH BFL il | g'cube | 1013 | 1306 | 430 m | s6ls
wol str o Har, whehA A &u] FEo A Hl-go] AA STt WI1000A
3 Qe A 0.2 Feket), wa A4 B ALE /& A% e | Harvesting 00 w| 55
A T AFEIAY AR5, A5 v E<lEA
orola] elul E dl % = o] & 0] ¢} _E.X-LQ_-G
= ]- ‘1 é\_ Ex ]1/]— _l?_y = O’] 1_.7]- ‘4—0]] ]9’]— Table 4. Cost Analysis
e wl gafol b wha e = E] A A Wb A 83 49

- The existing system

S H H] & 0o A ARe) = It
“"1 1 5 H‘/] ] [¢) ] i = )\———E G:ﬂ _l?]_.]:]' ¢ Facilif Count of Construction

T A7 JAFAIEE 488 wo= D9 a4 A TE 2 A m acilities Facility costs(won)
ol Sl wek 42 Gk sl A Al 22 Permeable o | tLesi1u0

% 9o} m)aA A 502} A B]8-L BAG Foli= a7 Pay (BReNGHDE
ermeable
eme 400m’ 17,082,800

Zﬂ—E]—. nt pavement(TO. 25)

Fig. 4. Cost comparative analysis according to each facility sub Total 700 28.745.900
Construction costiwon)

Gutter W250 200m 7,095,140
o — Gutter W300 200m 7,911,940
o Infil Trench W300 250m 10,733,625
40000000 t;‘a;i TrenchW400 250m 13,142,375
I * Pavement on | Cylindrical DBOOA SEA 5,861,900
i " ﬁfﬁéfﬁﬁ Fﬁ% Cylindrical  W800A SEA 7,138,040
20000000 . i 4 ol 54,245,120

sub Total (100%)

10,000,000 ' Har
'R . vesti | Harvesting 100m’ 12,000,000
Existing Plan  Alternative Plan ng
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