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( SUMMARY >

Purpose &
Contents

O This study is a LID-based ecological surface runoff management and
stormwater underground storage system using city water circulation loT in
urban idle space. It is designed to perform multi-purpose functions such as
the first storm response, exclusion of stormwater, recycling, Technology
commercialization project to lay the foundations for LID-related industry
advancement through public law development and commercialization strategy
(At the stage of commercialization during the technology development stage,
corresponding to TRL 7 to 9)

O Gl & LID element for creating sustainable water cycle city through designing
and operating LID water circulation city design, construction of LID water
circulation green infrastructure, LID technology interpretation, water circulation
type green city based on low impact development technology in urban idle
space Technology development, interpretation / verification technology and
integration application.

— Main agency: Commercialization of the Retention technology combined with
Korean LID element technology by LID-based integrated design

- Joint institution 1: Advanced IT automation technology based on IT (analysis
/ verification technology)

— Joint institution 2: Construction of vegetation—type LID experimental complex
applying surface runoff management technology

— Consignment institution 1: Early pre—treatment and reservoir quality assurance
technology

— Consignment institution 2: Ecological pond construction for water quality
pretreatment

O Integrated design, application and operation technology development of each
element technology to create LID—-based water cycle city

O Development of LID-based water circulation green infrastructure construction
technology
— Development of Gl & LID system linking roadside and ecological pond
facilities in idle space
— Development of LID storage utilization system in connection with storm
water runoff and underground storage facility water level

O Development of Gl & LID test-bed complex and analysis technology in urban
idle space
— Development of efficiency test and evaluation technology of Gl & LID water
circulation element technology
— Construction of LID water circulation platform in idle space and development
of optimal design technology




Results

Technical Expectations

O The expectations and the ripple effects that can be achieved through the
achievements of this research can be defined in terms of technology and
social and economic industries.

O Expected effects in terms of technology include reduction of urbanization and
availability of urban water resources by securing urban water resources by
achieving flood and rainfall runoff management ability by urban rainfall and
penetration / filtration / retention function as a basic mechanism. Securing
water resources and reducing water pollution load in urban areas

Socioeconomic expectation performance

O One of the tactics of applying climate change is to reduce the demand for
electric power by reducing the heat island phenomenon, to improve the quality
of life of local residents by securing green space and improving the local
environment, to achieve a beneficial economic effect through creating scenic
value, Sustainability of development through activation and reduction of

construction and construction costs




Expected
Contribution

O Guidelines for the Establishment of Hydrophilic Areas by the Low-Carbon

Green Growth Basic Law (Prime Minister's Office, '10), Rules on the
Certification of Environment-friendly Buildings (Ministry of Land, Transport and
Maritime Affairs, Ministry of Environment, '10), and Special Law on the Use of
Hydrophilic Areas (Ministry of Land, Transport and Maritime Affairs, The
Ministry of Land, Transport and Maritime Affairs, '11), and the establishment of
standards for installation of LID and green infrastructure facilities

Provide integrated planning, design and operation technology of water
circulation infra construction technology and element technology that can be
utilized in urban center recycling business by using idle space, increase water
permeability, improve disaster prevention performance, and create water
circulation green city in government and local governments

Provide guidance to governments and local governments on model, operation
and maintenance of idle space utilization for water cycle green cities

eco—friendly water circulation Improving nationality and utilizing overseas
technology as a base for technology development by supporting developing
countries

Establishment of water circulation city based on LID water circulation
technology platform and development of killer contents

LID water circulation to industry Fostering the construction industry based on
water circulation by providing source technology necessary for city monitoring
and operation

In the domestic construction market, the basic infra construction field is
saturated and the new paradigm is established.

Development of water circulation city development technology applying loT,
and it is cultivated as a new growth engine of water industry

An infrastructure technology that can contribute to the creation of a
comfortable environment of the city by providing the citizens with a hydrophilic
space in the city by appropriately arranging and applying the LID facility that
can manage efficiently

Through Water circulation in idle space facilities when the green infrastructures
are built, time safety performance improves, and city safety is increased.

Sustainability of development through reduction of urban temperature, reduction
of cooling and heating energy and reduction of CO2 emissions by
improvement of thermal environment through water circulation restoration

LID water circulation technology for rainfall management of source will be
used to improve adaptability to climate change, secure alternative water
resources, and utilize it as urban river and ecosystem conservation technology.

Keywords

urban idle Low Impact

Vegetation mat | Rain storage Water Cycle
space Development
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tanks (%) drinking with (%)
tanks (%)
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NSW 10 3 3 30
Vic. 13 11 3 26
Qld 18 15 5 29
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ACT 1 0.2 nd nd
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3T 01]/\14 AN Abdl 2+ CRCCH(The Coperative Research Centre for Catchment Hydrology) ol 4 EA]
W e AlAaEe] AA 2 9 A NAFEE Frkskr] fEiA MUSIC 28 7HBL°]'°1 Hasta glow,

AREALANAY 5F B A% (Australian Government Department of Health and Ageing) olA 94 AFZY A
e, AESA 52 FstA wes wAe] 9sk e A (GUIDANCE ON USE OF RAINWATER
TANKS, Australian Government 2004) & A 3s}e] wx st v} Q).

St 7o AR oR AAEE g BlEOIEAIARIIEA theksAl EA gtk 2007d AxsE A
o= 250 000719 HE A FA~H (Rainwater Harvesting System, RWHsystem)©¢] &85 1 &= Zo=w
(chade 2007) H 9oy, steloloA+= 60,000 o]do] RWH systemo] 2o&Est= Zo=z yehyt
.(Maconber, 2001) F3t BA}AF] e AR = A 10 A FLE5 58 275 A 6,000717F 2]
Ha vk MIT® Stata AlE oAM= 284 Ao, s A3z Has Aol s34 A&
| #NETE E&ta ok ATE HES AHYE dsliAAe =4 onE A L&sta Jlom gy
ol-gsto] FEZE 7hsate] AHEA 2 Eoﬂ =S ¥F8ta k. ®E3H Texsas o] $1A3F hunt schololA]
20,000 galons® HlEAFIE At #ANEF, dLdE&TF, 5% &7 Tox &8st Yk 53] A7z
AA 9 AJFA] st Eo] AR A A U SF ‘301] Fojgo g wHAQl SUE F7hE

4

= ‘i% ol AMAEE FAETE % oz gwolel A dAdste] HAHEH= FAS R AFALAMTY &
3

y
O{N al
o m

2

e a <y Ho S }u: tlo oo H
o Lo
bl
N

Ay

_12_



)

4

<1¥2.1.1> MIT STATA Al HEo]& Atd

i pul
M F= Hi FERFIARD HEIET A= ol ARETEsE e 55

FEEES ol Atk HFTht 52 Z7bel WMo WatE Zaulge] FF Frkehs AFA WEY aed
o] go] X3E FA9 ALE ATk F=o| Fo T g Aol

~

7hH AHY Y9 & Milennium Dome)

G Ho FERFEIARL H= 9HT Ak el AR A7 delddss dEelg e WY Agder
£ Hus7|E St 53] AT YES AHEAES WS #Eea, ofel AlHZARD EAF EFEE AFEEHY]
I a8A% AFsdn 2eyd 52 320 me A4S 7FA I Q= 50 m ol FREEN AFS ZEAHO
2 FEEY 23 a2 AdE9oH 12702 100 m =019 AAE AA Zdie o8& A, HELS 33
A &R obF FQastk ol 500 m'e 20 %E HFAFTAUCE 100,000 me] A FeolA Eobd =2 AEHSAIA
BH o

A Aol AFEHT G2 G2 "= Yot 9y 52 299 AstrE A sk o] 8
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— HEAGA| o] e st W & 18 Matdl 72 AF w1d B i, dFst wake] &
T A ko] gle RD—type

A €S 7FF UD-type (Uni—Direction type) XE

(Random—Direction type)
— Mate % 3~100mme] 2 AF= o]FoiZtt 714 #F2 A7F 3mm °lst7F Hd A= 52 A5t

o]
vebd = 3o 100mm o]de] HH 535 A5 Astrb vebd 5 3tk RD Grade GMTE Al%317]
AT Mate 2 3~100mm 2 4 of AzHE WACRE AZHY UD Graded AX3]

Y8 A = o] RD Gradeol <43 wakA

RD= Mat

r"‘" ‘r'f .-'

&g& j‘?-f e

Iy
%"WA
i
l}‘} fql': ks - <){ E‘.ui glass length
* 25 mm
* B0 mm
* 75 mm elc

<1¥3.1.4> F5F¥ Mat 7%

Glass Fiber §£2

i i
I —_

Pl

J-

riiofel @

inding

<71%¥3.1.5> Mat Ax ¥+H
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ko] Aol

fé}%l olgtilt:

@ HEAZGA L] dgdsiA AatE F AEE A AFAS 7H GMT i
- 8 A o] AeH™ AA ATt Srbstd whdlE AP Askd, A Ast
z
- A3 {8 A FF AT == e A GMT A9 554, A848S A2 F S AHA7HA A
- GMTIA F+ 952 AMEEE= PPe =715 AREdl &69th o A olA 29 A (UV
Stabilizer), ?4 AFetel AgS ToFE 7FaA (Coupling Agent) 59 WAl 7HA 7}
H=719 =7l FEE TE 53 (T-Die) & 3l shEHo] oA Alxd

DBP (Double Belt Press) el 5% HA
)2 ppel Yzto] o]Fojxith DBPE Tt &

H
g 3 GMT7F €4 €t
- GMTE 438 AFow AzxT dt o8& Bao /12g s Hed o o PP/} oA % & 3t
190C oo 4< 74a oldA HwW AL 3.8mm FAQ GMT7F ¢ ldmm7bd HEA 53 (o]
A E GMT7F 7123 99t stk o 71438 GMT7F $418 288 PRESSE o] 3] orele FuA
g A Algke] At F Al gl Fask JEo AFo] ¢dEn. o] H}AES PRESS Aol
£ 3,
[ ]
L
e
AT = 1) =
SHEIIE Press &% Burr X218 24
<71¥3.1.7> PRESS A3 24
- fg AR e xdste 5o WAor Hed A U] % o8 7HA GMTY Grade7}
A=A 28la As FJEHE PRESS A8S 87 HalA S84 FYs= GMT sheete] Z7] 2
S8 PRESSO|A 7halA= 9] ¢ 8-S 2 Q= A7 59 &9 49 7.
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+3%
T38
] 413 28 34
iLE . o oo O
EX A ety T8 - 9% Block 28 £8
<I¥3.1.8> AfFzx AlAHe] ZF AlES AAer] S5 Azbad g
o 2t ZA SHEt
ch e RD25
arge 140 X 1400 X 2P ~ RD40 350X 900 X 2P RD25
Pattern RD40 233X 250 X 6P 233X 900 X 'GP 466 X 800 X 4P
870 X 1400 X 2P >
ME
cc): = ; 2000 Ton 1400 Ton 2000 Ton 2000 Ton
o
A&
o3
Azt 200 sec 120 sec 100 sec 100 sec

<CIY3.L9> ARZ AxGe 74 AFL YA 9% 49 FY 99 Y 24
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@ GMT AFzx AFE +x314

Glass fiber Mat-reinforced Thermoplastics

PP [Poly Propyienel

- Glass FiberE 2Z % g 2 A
PP of] &l A A A xot u7

Lightweight
(€EL))

el Zhmol Sol = elai A af
Plastic®| d ¥2tE 54 5ol= ST L AAELE(Mpa)

. Mechanical
= Properties
(B4E2)

GF [Glass Fiber)
otof GMT SPEC45
= 5ha ] (UD45%) D& AT

Bl = (g/ o) 1.28 7.83
o1 52t =(Mpa) 250/50 250
12500/5000 210,000

m 20 S Hlul Al : ASTM
T T & g GMT (RD-40) PP (BC6C)
vl e g/af 1.2 0.9
o A % & MPa 110 32
232 3= MPa 158 44
=384 E MPa 5500 1,650
IZOD £A2U4ST kgf-cm fcm 70 11
HDT/18.6 MPa o 155 110
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HI= Concept
1) JHE BHZ
- PP HEXO| HIXHI} HY
~GMTE ZRTZ AIZ0I0] J1E IAE [HH 25 BA
- HEX AHUSEO| Capa 2EE HAOH] YU HEX BE JHM

2] HIE OXI2! Concept
T SHO] PPAMT WeldingdIZES GMTEE OIUE 2HISH &

LE-DTHA wser input
LSO Nb wser input Twe= &
Tea=

AE5H Erd StEolA 2 7l
+Z A Z1t
== = & Design GMT -1 GMT - 2
£ & (ka] 185 10 12
I\ = s = =& PR GMT RD-40 GMT RD-40
Argx2 HES (mm) 241 012 87 76
(150kN) X S=(MPa) 267 263MPa 212MPa
Test = HEZ (mm) 29 25 12
(150kN] X S=(MPa) 31 61 26
Tesy x=A HES (mm) 42 37 16
(300kN] X S=(MPa) ol 92 35
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= AF2 2100 IHE 421 18
1) =5PP & DESIGN X £ (T2 & 8) : AT Z2 18.5Kg)

LS-DYHNA user Input

s aoffuw.mm F:mm 1‘;’:?-""‘0'53" s Fringe Lavels
e Y S i
; g mire2.06322, 3t elemd 14576 671402
max=T45 805, at elemd 15327 M A
2 7 s.227es02
55430001 shie
e ke
AATEe02 2 2
sty 22520402
kg 15080002
21086402 e 7
oot 20616400
X x®

el
&
[
og
ofY
|
it}
el
.
0lo
il
|
o

2) GMT -1 ( =% 10kg )

LS-DYNA user input
Time= 022

Fringe Levels

Contours of Z-displacement 27230400 LS-DVNA user input

min=47.1416, at node# 1783 Time= 022 Frings Lyvels

maie2 72256, 8t noded 21023 S.254er00 Conteurs of Eactive Strass (v-m) 2634002

max ipt. value
A.525es kel 00 23TBee2
24240401 _ man=263.386, at slemd 10504 2A2te402
33226401 18650402 _
42210401 16000402
51206401 13620402
S01Bes _ 10966402
£917e001 5401 3
TH1Bes St
BT1dee amean
TO5THr00
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FIHEE OLOI = (Xi==T)

- HIZ Spec : GMT UD Sheet [T 4mm)
-HESE  56mm
-0iad=8 - bka/m

® GMT Sheet FHIOI ME HEE X S5

> HI&H2 Dimension (Worst Case)

<

St 1 w = 23kN/m* = 0.023 MPa
v EHdE E = 12,500 MPa (UD-45)

v a=0.122813, B = 0.66438
S— a/b = 2.525

b=200mm

—_
M 2{mm] £4(mMpral
& 132 A
12 &0 5o
0 5
434
s L =N
E ] \\53\2‘
e = > =
4 3g 0 212
TT—— 79
2 n
0 0 . L
3 3.5 4 4.5 5 1 z 3 4 5
Shest =2 Shest =5
1100 =2

- 0k= £ : &0l 15000Kgf/m2 HZ] Ot HE
- PEIU: YT HEAXXINHE BY gict orEgt
- 0HA THE : GMT M= (RD4A0): e=6000 / =TPPHIE : e=1700

2)00 A %21 Hil
© Test X721 : 1520] OIS Steel Plate™& 00101 JHot= £2 -
AmroIZ XIXICHOIS OFS 0] RETI0N AH| RO JILE O]
2 AI8Z 2 : 1620 OIS AT FSHS010] Jtols X2 -
Armoid wemel 012t 2= HXI0I OHEE F0I010] & AfOHE

2SO THE SA0 ST
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a7,

)

A g AR S

A
=

o],

=
=

Simulation #H]E

L

35

@

N
ﬁo

7}

3

=
=]

L

o

GMT PRESS A3 At 7= 7

tod Al @Al AP E4E A5

o

E

7}

@O &FA AdE WE FdEs 2o fAAF 9 AlA}

=

=

3

Al

VS|
=

fisi

=2

® ArAE dAl

o AAARA /A A

@ 34

Tool 7]

L=
o

te}
No
o

& A A%

Ho

@© AA Al

@ Charge Pattern,
@ /MLE GMT A EZQ]

N
ﬁo

Jlo

Hlo
W

o A=, &

2 NEAZAA

o

@ W Aol Aake AAIE

Jo

ZA (KS M

A =
3]
=1

pus

A

2

atef Al

S

A

hyA
ar

B!

<]

AE 8 A
— 36 —

<

/X

P
T

g

bl o1
S

o

al

o

7 @ A2 AF kA
AlHAZ: KS M ISO 899—2, ASTM D 2990¢] 2A

A (KS M ISO 899—2, ASTM D 2990) %4l <
&1l

1)

A
=
a

As

A
o] %
AA

7]

L

dlo] 2 A

e Azl 7
@ Al
)
@ AlEAZ: ASTM D 6380l 27
ISO 175)
1ol A

O GMT H34aA 71745 d5H7)
ep = 2

@ GMT Ea274 3}s4 A3



Fol Bl
171 A8 4 7

©

2 e}

==
=

o] &3 tracer testE AA
A2 AA &

Al
S=)

=

Al
=

3l

T-Zof w

4 s pH

| $5AREAN A4 AA FEE ot )

7t 3 B7rd

A

(<]

@ -
A3 A

N
‘_..mw,o

A

729 W

5t

o
i

A el gel gol

f
=18
N

BH

v

300kN/m’©]
60kN/m’ o]

E:

A8

B

0

v

UO
0

)A

— ASTM D638—-10
— ASTM D790-10
— ASTM D638-10
— ASTM D638—-10
— ASTM D790-10
— ASTM D256-10
— ASTM D648-07

— KS M 3016 ¥ =}A] H7}

off th?

=

1ol GMT AA7F A4 u74 s 49
S|

HWE A&

<]

o
pal

hlln

o©

ol

1
N

oI

W

X

A=

PPAA ] BlE=A A dE AR A=

7}

]

D
8

— KS F 2302 2 =HA
A

S|
=
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2. M7)%el FogH D A
7 ARA

1) AlE®y ¢ ASTM D 638 @ 2010
APAE obeeh ol Awkatel gt

e

;R. L — ‘ |

bt [x]

TYPESI Hina v

A =

7 or under
Type 1
W—Width of narrow section 13
L—Length of narrow section 57
WO—Width overall, min 19
LO—Length overall, min 165
G—Gage length 50
D—Distance between grips 115
R—Radius of fillet 76

¥3.1.2> Agd A

st e Type IAIAAHSE (23£2) T, AUEE (B50E5) % AN TAAZ(G) WolA H& v
S G381 5 mm/min £ 10 %9 FEZ AFste] AR, 2GS W A ES )

2) AFFA - T A5 A H 7] (INSTRON 5585H)

<7193.1.10> Q1A
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3) Algd¥t

Load {N)

6000

MNuvotec_GMT_Tensile_State

5000

= e /yf
4000 2= L |
,;;"-’*';;. /
3000 F/-/&D? =
et
5 ;:';'_{ /
2000 et = _.’—’/
O e
1000 piE :’{:.Z’.,.,.../- —
: P
’ ' : Extension (mm) ’ ’
<IY3.1.11> AFAE ag=
7% (MPa) A5 (%) NG e & (MPa)
1 107.621 3.565 7492.308
2 116.437 4.077 6008.579
3 111.207 4.056 6983.508
4 115.324 3.780 6590.655
5 110.750 3.655 7346.022
Hat 112.27 3.83 6,884.21

¥3.1.3> 9AFZANE Ay
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U =AY

1) Alg®s 0 ASTM D 790 : 2010

SO
w
X

4]
o
rg
o
il
X
k)
=

—

(@)

xR

N7
& omy o rlo
M=)
AC) offf o

oy ™

A= AgE 779 168 (D) ola AFo] Ha 3.2mmAAA e} 7 &
A7F 3.2 mm £ IR0 2SS A 12.7 mme yB| e (AT AgEtr FA
t dolE BaolA Hwato] Hghrt.

o AlH T WHE SAstn AldHS AA e 7t
STAAHANAY] =5 (F4%) 9 ste—-W

o ot
v
>
e}
)
flo
<

o

24
2

¥
U]
rlr
ofj
dff M
ot

>,
ot
B o2
kil
Fu
>,
ek}
o
4
o%
ol
k=l

9
)
2L

]_

2

o

o

£

2

Mo

o
oX

m
o
-
e
i)

R=ZL%/6d ————————— e (1)
» A4 % (mm/min)

© A7 A (mm)

A E A (mm)

D EpZ2E HEE (mm/mm/min) (B2F AollA Z=0.01)

=

N A

AT - T
2L
L
s
Y
AC)
B
g

Ep=L"m/4bd® ——————— e (3)
Ep @ #3484 E (MPa)
L A-E3 A2 (mm)
b AlEAE ¥ (mm)
d : Alg®H 77 (mm)
m : ste-wWY A 7] AAe 7€ (AF S N/mm)

>
e}
a)
—r
X,
8

=)

L : XA A (mm)
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2) NEEA

AR i el

WA EAE 7] AINSTRON 4468)

D AAAE 50 mm, A¥EE 1.3 mm/min

3) Aladt

Flexure load (N)

<1¥3.1.12> FIAFAH

Muvotec GMT_Flexural_State

o 1 2 3 4 5 6
Flexure stran (%)

<71¥3.1.13> FZAE 1=

=374 %= (MPa) = &4 & (MPa)
1 157.648 6011.969
2 159.835 5883.770
3 163.056 5890.682
4 160.855 6053.974
5 161.470 5954.568
Hat 160.57 5,958.99

<E3.1.4> F3A1949
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v}

o
kS
EN
[t
ol
)
ol
[y
>,
feiei)

APRE 2A AL W nAstn dae] A% Al o] AAHE 2 JUAZ s A
A AR GUHOR o] ofo|RE FAYEE Tt

STRIKING EDGE RADIUS

0.80 + 0.20 mm
£0.031 * 0.008 in.}

SPECIMEN

1/

DEPTH

22.0 = 0.05 MM.
(0H? + 0.002 in)

|

0.25% 0.12 MM. RADIUS
(0.010+0.005 IN.}

le—"C
p—"]

<Z1%3.1.14> ofo| %= Algln)

\(k —
H D 1] [——

<
r— ‘r
5] c ;
mm

A 10.16 = 0.05
B 31.8 £ 1.0
C 63.5 * 2.0
D 0.25R £ 0.05
E 12.70 = 0.20

<¥3.1.5> ofo]xEA A

oN

2) A& ¢ Tinius Olsen
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<IW31.155 ofolmE ARAA 2 #2 F A

3) Algdt

<1¥3.1.16> ofo]ZTAIHHE A

Aesa | A | © 0 i
(mm) (mm) “ o
(1)
1 3.15 10.20 1,9827
2 3.15 10.20 1.9721
3 3.15 10.20 1,9357
4 3.15 10.20 1.9291
5 3.10 10.10 1.9627
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ol

0

;o_l

o

1 10% Q3IVEF, 30% A, 40% AAY, 40% FAZFIEER, 1%

9]

% 9

4 37

Fol 1647 919 4.1.1 A%A]

S

=]
1

ol

a7

3]
=

]

)A
Hr

BAEHER 41.2 23ATY =

AAE-NE A

he

Nd

o

: 5 mm/min

DEEAIY - AAEA T

50 mm, A% % ;1.3 mm/min

<I1¥3.1.17>
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7 10% FSHEH

10% Ashie g

NES

Muvotec GMT_Tensile_NaCl

S000

4000

3000

Load (N}

zoo0

1000

Extansion {mm)

<1¥3.1.18> 10%9E3IHEF A JH4=

A3k (N) 144 = (MPa)
1 4527.115 114.473
2 5220.783 128.590
3 5479.450 135.497
4 4301.167 106.278
5 4509.227 113.021
Bt 119.57

®3.1.7> 10%93tHESE AFAIE 43}
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W) 30% SHAr

Load (M}

Al

Muyotec_GMT_Tensile_H2504

30% 4

Rk

5000

4000

3000

Z000

1000

2 3
Extension {mm)

<193.1.19> 30%3A QIFAIS 1

1sks (N) 47 = (MPa)
1 4987.007 124.498
2 4423.954 111.416
3 4843.695 119.498
4 4512.343 111.668
5 5079.934 125.715
3 118.56

<3%3.1.8> 30%%At AFAIE A}
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) 40% A

A

2

Load (N)

Muvotec_GMT_Tensile_HNO3

S000

4000

3000

2000

1000

2 3

Extension (mm)

<193.1.20> 40%AAr QIAA|S e

A8 (N 1737 = (MPa)
1 4794.957 119.333
2 4726.238 116.974
3 4895.122 122.030
4 5400.143 133.432
5 4527.329 113.666
Hat 121.09

<3%3.1.9> 40%2AAF 21FA|E A3}
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2h) 40% FAUES

10% 4SS i cigute

NE=ES

MNuvotec_GMT_Tens!le_NalH

4000

3000

2000

Load (N}

1000

Extension {mm)

<I1¥3.1.21> 40%TASIHE S AFAIY 182

1k (N) 47 = (MPa)
1 4439.493 110.991
2 4464.207 110.306
3 4451.059 110.505
4 4447417 110.318
5 3785.493 95.143
3t 107.45

3#£3.1.10> 40%TASIHESR AFAIY 43}
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"h 1% AlA)

1% A|=|

NE=ES ANE=

MNuvotec_GMT_Tensile_Detergent

5000

4000

3000

Load (M)

2000

1000

Extension (mm)

<1¥3.1.22> 1%MA AZAIE 8=

A8k (N) 17474 = (MPa)
1 4662.737 116.403
2 4379.081 108.634
3 4489.028 114.163
4 5347.933 132.566
5 4482.722 110.678
Bt 116.49

¥3.1.11> 1%AA A A3}
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2) =348

7 10% FSHEH

10% SEUYES 10% A3tER

MNuvotec GMT_Flexural _MNaCl

300

Flexure load (N)
2
=

100

o 3 2 3 4 s &
Flexure strain (%)

<1¥3.1.23> 10%AIIHEF =AY 1=

=47 = (MPa) =384 & (MPa)
1 178.337 7051.003
2 161.328 6055.385
3 166.482 6426.358
4 186.666 6840.199
5 174.210 6126.688
Lt 173.40 6,499.93

<%3.1.12> 10%9HEF =418 43

_50_



W) 30% SHAr

30% At

NES NS

Nuvotec GMT_Flexural _H2504

300

200

Flexure load (M)

100

Flexure strain (%)

<I1¥3.1.24> 30%AF Z2rA18 1

=374 % (MPa) = A & (MPa)
1 193.799 7015.952
2 179.779 6273.982
3 167.982 6607.026
4 139.127 5722.705
5) 172.252 6208.347
Bt 170.59 6,365.60

¥3.1.13> 30% %At =218 43}
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2

th 40% A4

-
@
=]

Flexure load (N)

Flexure strain (%)

i

<1¥3.1.25> 40%&EA A8 2=

=374 % (MPa) =84 & (MPa)
1 152.223 5613.361
2 144.934 5272.646
3 1563.368 5981.688
4 146.205 5751.918
5) 155.686 6017.692
B 150.48 5,727.46

<3%3.1.14> 40% A2 22418 A3}
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2h) 40% FAUES

NE=

200

Flexure load (N}

100

-1 o 1 2 3 4 5 &
Flexure strain (%)

<1¥3.1.26> 40%FASPGEF F3A18 182

=374 % (MPa) = A & (MPa)
1 148.262 5718.559
2 169.056 6378.635
3 151.772 5816.937
4 161.107 6525.967
5) 153.390 5740.647
Bt 156.72 6,036.15

3#3.1.15> 40%TASIHESR =419 43
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"h 1% AlA)

NES

MNuvotec GMT_Flexural_Detergent

200

Flesure load (N}

1001

-1 ] 1 2 3 4 5 (]
Flexure strain (%)

<1¥3.1.27> 1%HA #3418 8=

=374 % (MPa) =844 & (GPa)
1 147.304 5679.976
2 139.945 5713.424
3 1566.511 5467.483
4 176.279 6362.335
5) 163.633 6028.894
B 156.73 5,850.42

<#3.1.16> 1%AA =218 23
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wkh, GMT E§4A4 A7134% AsF7t
1) 18"y« ASTM D 2990 : 2009

Azl A7) B W7 2 AIAS @ RS S8 4.1.29 FFAIP ] wet XPWWME‘ Al @A €]
16(+4,-2)M & dto] FHAIFS Fasto] HEPo] ok 1509 FH3H MY AestsS 99 2 (25 AHgst
of Axitsta BE dtFo] ArtE £1E t=0  Fu ¥y /=S AFsiy ok 1,000A17L}7J}X1 WS S5}
KS M ISO 899—2¢l wa} ol &S o] g3t &3 A8 BAES Fatal 50d 39 &3 A8 a8 7|
A 3k a & A5}

5719 AlE-E Algstal AlE =7 28 3709 s Akl 3ok

E, :L3F/4bh33t ——————————————————————————————— (3)

E : A2 g E (MPa)

L: ]@Zl 78] (mm)

F @ AlE a5 (N)

b @ AlFHE YH] (mm)

h @ Alg# 77 (mm)

st + AZE el A e AT FY MY (mm)

2) A4 P A EEE90 kg, AAZFA 250 mm

EN
)

<193.1.28> 24782 Algdd 1
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3) Aladt

7000 A
t = 1
65004 & o 2
] " A 3
6000 '
i
©
L s500{ &
E °
. °
L 5000 = PO e,
i o
L & M .
4500 [ S99
® LN * o
o eo °
4000 -
1 ' 1 ' 1 ' 1 ' 1 1
0 200 400 600 800 1000
time (h)
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log MF

y =-0.0330x + 3.767
R=0.998

1
Linear Fit of B

3.85

3.80

3.75

3.70 1

3.65

3.60

logt

y =-0.0400x + 3.737
R =0.996

2
Linear Fit of C

_57_




s 3

3.86 — — Linear Fit of D
3.84 - u
3821 y =-0.0354x + 3.774
3.80 4 R=0993
3.78 -
L 3.76
= i
5’ 3.74
3.72-
3.70 -
3.68 -
3.66 -
T T T T T T T
2 -1 0 1 2 3
logt
SR B AlH2 Al H 3 FAt
EO 6704.5 6474.3 6972.1 6717.0
E50(95% 3}3tzh) 3766.0 3189.3 3672.4 3542.6
EOQ/E50 71 A14=3h) 1.780 2.030 1.898 1.90
A7 AF BEgke 1.9002 AMAYsta AFETH
EO : 7] =38 Xed & (MPa)
E50 : 509 =38 28 & (MPa)
¥3.1.17> A7 F A3
vk, ety &5 54 AlY
—FAFZY Sy 5SS dotr7] & Wl F3S 7H 28 JAEA 9 HAd g AAMES ¥ 2yHA
ZE Udo® pHE o]gst 42 A E AAFITE
1) Al H o A"l AR 2F HAAZ(R1) 9 ® 371 W(210 mm) XL(295
mm) XH(200 mm)el 5110 mm=Z A3t 2S5 6.8 LZ k1, IAd 28 AAM R Fx2E&
(100mm X100 mmx120 mm, 4EA)ES 3 &sl Mk Aol ALy FHAZ(o]sf R2)+= 5.9 LY £ 2=

A=k
ofad AAE e B fU8 FE7E =il F44 248 1 N NaOH #5895 F97° 5 mLs 9
31 bR AT §&59 pHE pH meter (HACH sension 378) % =743k th
9 S R12 6.8 L/h, R2¥= 5.9 L/holal AFAIZFE IAIZPA ol AAEEa, N3 d 3= IndexH S ALE
29

sho} a4 sk,

0

2 Jo
(o

ot
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Index'
Morill Index = 90%9] tracer F+ZA|3F(tgg) / 10%2 tracer F+=AI7F(t10)
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HA=x morill index modal index short circuiting index
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SRt Volume (m') Volume ratio (%)
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2 0.92 92
3 0.94 94

7 0.93 93
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7% 30mm/hr Al7FE 50% AEE A3} g9l
A= 5 AR 240 et 23 @3 s

A4E BN BERES A%, A5 REHA B
A5E A BB A%, A5} HEHA %S

<1¥3.2.38> AR FAHIL AFAA

T410-7115-1486-6300

ANEEHA

1. 8 B M ¥ = : CT18-12165
2.2 =5 X
Og MW : oAaJds32I0HEF)
o= A1 KHSA LBP MBE 315 BSUG 5=
AEDI2E ¢ 2018 118 152 ~ 20189 128 21
. ABESEEAS B2 @ LB s
ANEYH: EEES 42 7 EEEE, S48, 42 81 S48

LAY
(1) 212X HA Ay

m_m-h.&)

i [ =4 .
| =e  |3EF < Bl ETEET =1
| ' |

Hi: 1.0l S ME SIZITI HAIS AIE U MEYHM SHEE NS HHHE0 Het BRS 2S5 X= BISLICH

2.0 @R M= B WE, @0 % £22ESE MBE + 22, Bx 0I22 AISE SeLICH
3.0 SEMS HROIFE BHOIK (www kel re k)0l A 22l JHSELICH

20184 128 21
SIS MESIANEHTR

AT/ X A= 28115 B|AEC ST A MET S 232 73 2SS LH 043-718-9005
2ES : JFEBASHE = (043)753-3126

mv

& SHOIZ 2 1mOoIE 24QP-20-01-05(6)
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NEEEA

dEAKYS 1 CT1B-121656

. e I3l

1
ARal 2, A% J|I=3AFANBA
1. 2285
Az 2. 42 €7 ESEE
3. E488
4. 2 g1 S+=88
1. 232 A FEY, AEY, EALEES =7 AE
-0 J=SFusai 22T 30 m/hdl EIEE ARLEN FHUSEE S F 50
- mock-up (DG #F(240 mm), Z4(150 mm), FHE(5 mm}, 224(25 nm), SES=(80 mm),
SBUSSE L A5 EH)E LIS
- mock-up U (240 mm). (150 mn), £=Z(5 nm}. 22H(25 mm), == &3
BESE(B0 ), SSH(SEY Y S =FH)E ZX80L,
- mock-up @0 H(240 mm), E4(150 mn), REZ(5 mm), 22H(25 mm), S+=S=(80 mm),
FEN(REY Y ASE SH)E &X8IC}.
- mock-up @O (240 mm), E=A(150 mm), SEZ(5 mm), DeH(25 m), =2 47
E4+SE(80 m), FAN(FEY A ASS SH)E s
- mock-uptl X8 ZELE 0E6HH 2 mock-up2 EIFH(a ) JI|SHC
- mock-upE CHE JISEFASAN £X8 5 30 m/h HdPHUEZE 1MZ S USE
| DAE F, 2N SO REYI AEHE SHEL
- ANE E2 =F, 2 mock-up2 SH(B)E SEHE F 2 mock-up2 (p-a)E8
o2 X HMAl EYLSEBOFZ HASHT
AR

2. SESHHESL MNE
- mock-up @1t mock-up @0 HAE HL29 IiE S - FE HSHL,
- 20 Mt&0l gig 22, 28 JISsHAEAW nock-up @2 mock-up @E & XIBHCH
- mock-up @2+ mock-up @0 22t 40 LS S8 =20
- 48 JSEHFALMEAUN <SLSHHEL A ST Z2>0 0 S8 T AEH
- =MI0lH =A58 33 BrES §, B2 it 5 - 25 OIS,
<SZEMHMEHL NE SZE2>

=M 48 JF2AdEY 22 AlZHE) bl 2
1 (30 £2) 60
2 (04200 < R 2 120
3 (<20 =27 % 180 = 33 Bt=
4 (-200+:2) G (30 2} | 120
5 (30 £2) T | 180
& 5HOIT S 2H0IK SAIQP-20-01-02(6)
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NEEEA

dHMBE : CT18-121656

1. 242 A REE, 252, EALFHE A
E&(kg) FE2(ka) EQpA S 52k (kg)
BEESS 47.5 0.0 48.0
F4+2 Hi EE28 24.1 4.8 74.0
ABZD Ex=E5 26.1 0.0 70.0
42 g1 E+EE 56.4 1.5 54.0
2. SEEMHMEL AE
- 32 47 2SEEL 2, 420 M= g3
- 2 E1l E+ES0 F?, 2t =LA @8
[A2 1] A2 AIE

<EESS> <EH#Z 47 2EES>

<EFE @I 5>

& SHOIT = 3WOIN SAIOP-20-01-02(6)
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ANEEHA

SHMYE : CT18-121656
[B% 2] 32 A REY, ASY, ES-EEE MY MY

& 5HOIK B 4MOIN 2HAQP-20-01-02(6)
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NEEHA
HENES : CT18-121656
[ 3] SLSHHSL A& AT

M4z 47 S42E>

ol 8 0f ¥ ——oo

£ SHOIX & 5HOIX LAICP-20-01-02(6)
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3. At EUHY 5 IT #F A&"EE 753 HEY AR dsddE  AF
FFo=HN LID A&EY AvE fX#E Vs T4

—_—

(1) F8 v R AS7] 74 HE
7h) =

BEECIE LR IE:

@O Y483 (Centrifugal pump)

A AREE L Q= FE AQ ] oF 80~90% A EE AT L= Wol AMEE I & %E A a14:3]
ol 7hs3st7] Wil #ar 79, FF227F haskal #HEskr] golste] AFEFUNRE), 1Y (EHE)
o g

%383 (Submersible Sump Pump)

0z AFHI g FFYTE MH 2PoRM FHS BREY} Bu sl guk. BE
T 3 PEAo] A HAY g Fol, Bex AEE AN 1P AAR RN FrE s

@ H%-E3(Mono Pump)
A, aPEN B g apr o] ek HA| o} w54 ok S A, @Al A(cake), AP = T+ AA
ol%o FEdltt. AAre $HORE Fo] Aal FAleH T} go]

TE7F hdete R %Xli#ﬂ rdsta zhgel 2 VlEs B8R A W
ek, AR, A EPNA ojFe] Theste] A wREHA R FEA, A4F A4, wk
sk ok o] Fell A

® F3B.3H 2 (Flexible Tube Pump)

—Ald(seal)o] glo] F7F A A =W, AFF5Ho] A8 FHil 9.5m7HA] 7Fsstals dT, EETY wA|
ARgol o) B FE7F haste] 2], B 9 AHo] Golst F3)d A o]Fo] T
—IAHE AEE, A AA, HEESUA] AME ZEE HaA g sHEUALYE S NRA o]Fo]
7V

@ 713EH X (Air Lift Pump)
— FZ27F 3hdetal Theate] glen® el dErt Jom, & Fof o]Zd o] L E o] ojx F3to] gl
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o8 8] fjate] Sl the HEE HA Ee T 8% e Ao o)F IAF AojFen
W AEEAge] kst | Assks B

iii) EEWEL] 7Aoo
o) BEsling 2dste] BEEds Adshs WHoR WH S /e o S4do] A3 HaE g e
2 7171 mAE 9= A sh7] AAsted AL 0% AR R

— 9 MRS RS FxE ARG AT FEE TestBed 2330 mheh F42 smold, Aol &
& oF 90(I/min)eld, FE Al wE obd& fls) AR AL oA 7F A8 H o] Abg o Kdlo] Ak
T e FEZE Agstal 482 e o] A8l

a1:1
g @ 9m

— /%A (I/min) : 130 (Ht=1m)
k=3 (I/min) : 140

- E&7+ (mm) : 25mm

<I1¥3.3.1> HZA

[L:l

oL
olr

() =214

1Y A (Level transmitter / Water Gauge) @?

- AFA, WA T FHE SAH = AVIE JESAY v S o] e

_ 7@7-/\10“‘— Eowﬂ }ol/ﬂ, éd}z_ak/\] ‘iE’l} %o] o1ou1
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ol FF WAl o ES FE A7 @A
@ =Sk 1A
— Mo o3k = S AAAE o] 85t FAs= dElE A A E A S5 & thololz A 2t Al o]
o
— A A WHslE dEHow SAHT ¢ oy, HEY] AR Aadd Ak
©® A2 794
— AFa0l Eol &5 wo] ALEEE o] &3t AAE Hll FEZ 9} A AFEstH ®la9] gl X S 1
ARAl o 2 AA|ste] HH, H, L, LL & Hdl 4¥JQE9 FAHAET S 4 F Jon, LEZHE 4434 Agstd
HE 59 7IAANAET dF &9
® dHA&ZF2 F2A
— M| Foll AT AYdeta AdE A3 Ay e A7k GAgFo] o] ol Hlg s A o] &3]
F9= =4
- EAA EE A EAA fART olyegl IR 7= H&o] JMs
- F27F Aasta 7beR7t glo] B4 folshy, Ao S dEA FFo] = AS ok ¢
P TestBed AFzol AAIsl7] $18] X194 x4 #4185 3517] 9& vt =AAE HEsF o, 5 Aol 9lo]
AA Al dis b w2 aeE d
HE G 20 A S AASA D Alojet AlSd e Yyxd 42358 v AFFS Jgstr] gotd - e &
Aol Ao, Ao AxH =9
-4 A< : bm —AFEEE 1 =20~ 70T
—E72 A9 : 0.3m —25 R YAREAA
-3k 1 44kHz “AIEEE  100%
- 7re 50 - AR 25 AdR2HXR
-FHHF4 1" F —21=t4 : CE, FCC
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(th) B =24

1) 4 a(dielectric constant)o] &t

— e AAHGaL YA} Abelol EAeks =21l A(EF D) A7 Wl FAA(EE+E+37])0l
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— dolH=&Y : opdz -AY 0~5V, 1~5V, 0~1V,
0~25MF=EH)
AF 4~20mA (X E =)
- ZAMY  $%(0~99.9%), EY(EC 0~9.9dS/m), &
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(2) Hlolg o] W& dolg BA r|&
(7hH) F dlely B s
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(3) "lole] 3 2 YEHT H S/WAD
() AH FA = et

(1) 7hs
71 AZ/EUEE SWek DB AME 3 DBE €dl (Ao A W $Ae 9y 1=, of
o]l T& Mg dZE=E FF DBl insertF o2 FaH AL, WH FAS Ff DB HAEE 74
o2 AlAste] Aejsol & WHe AFo2N 7

2l 2 A A A
AZ/2UEY EREE =N Hol/2 %

% mojer ¢ m= 2 pC

h 4

HZ/E4Data
AMH

<71¥3.3.6> DBE &3 U EHA T4

(2) ZE2EEF

@ dold 4
- A% 2 wUEY SWelA 2 Age] Z4 doleE 1~10% 1A% FF DB insert &

@ doly 3 "Hol& dHololx
» DB A& A
Schema(User) @ M_LIDUSER
PASSWORD : M_LIDUSER
DB IP : 14.35.198.58
> HA A5 AL
— 1+ o] UPDATE (30x°]W])
— TABLE Name : M_REALTIME
> HAZE HlolE HolE LAYOUT
— M_REALTIME
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Column Name Data Type A
RT_CCODE VARCHARZ2 (10| 2F3=(PK)
RT_PCODE BYTE) A" 7 E (PK)
RT_NAME VARCHAR2 (10| XHY
RT_DATE BYTE) =74 (yyyymmdd)
RT_TIME VARCHARZ (50 | %Az (hhnnss)
RT_PMODE BYTE) H3x 5= (AUTO:0/REMOTE:1)
RT_PRUN CHAR(8 BYTE) H 225 (STOP:0/RUN:1)
RT_PFAU CHAR(6 BYTE) HZFAULT (Nomal:0/FAULT:1)
RT_VMODEO1 CHAR(1 BYTE) Wy 01 R = (AUTO:0/REMOTE:1)
RT_VMODEO2 CHAR(1 BYTE) W H 027 = (AUTO:0/REMOTE:1)
RT_VMODEO3 CHAR(1 BYTE) W B3R = (AUTO:0/REMOTE:1)
RT_VSTSO1 CHAR(1 BYTE) #WH 014 (AUTO:0/REMOTE:1)
RT_VSTS02 CHAR(1 BYTE) W B 0248 (AUTO:0/REMOTE:1)
RT_VSTS03 CHAR(1 BYTE) W B 034 (AUTO:0/REMOTE:1)
RT_Q CHAR(1 BYTE) T Al
RT_H CHAR(1 BYTE) T4
RT_R CHAR(1 BYTE) - A
RT_MOIO1 NUMBER (25,5) ESEA 301
RT_TEMPO1 | NUMBER(25,5) EdSEA 201

NUMBER (25,0) EFgaA w02
RT_MOIO2 NUMBER (25,5) EfeaA %02
RT_TEMPOZ2 | NUMBER(25,5) EoFFiA 44503

NUMBER (25,5) EFFiA %03
RT_MOIO3 NUMBER (25,5)
RT_TEMPO3 | NUMBER(25,5)

NUMBER (25,5)

@ 13 dlole A7 (INSERT)

— 1% 4 AA7E deoly A%
— TABLE Name : M_RAWDATA
pAAIZE do]E EHo]E LAYOUTS M_REALTIMEY} &Y
@ WP & H>X 7} (UPDATE)
— WH open, FZ 7ls AIZF AAA
— TABLE Name : M_VPRUN
» M_VPRUN
Column Name Data Type A
M_CCODE VARCHAR2(10 | 2F3Z=(PK) 01"
M_PCODE BYTE) AAFEPK) A #MeE ‘117, B WE ‘12
M_DATE VARCHAR2 (10| 3#=Z 13
M_TIME BYTE) =44 (yyyymmdd)
M_RCNT CHAR(8 BYTE) =2 A1 7¥ (hhnnss)
M_RHR CHAR(6 BYTE) W H open 35
NUMBER (25,5) HIETVE AL
NUMBER (25,5)
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© WB Aojgk (INSERT)
— WH Aozt WAEA
— TABLE Name : M_VCONTSET
» M_VCONTSET

Column Name Data Type A
M_CCODE VARCHAR2 (10| 2F3ZE=(PK) 01"
M_PCODE BYTE) A& 7= (PK) A wBr ‘117, B wWH
M_DATE VARCHAR2 (10| ‘12
M_TIME BYTE) 44 (yyyymmdd)
M_SRAIN CHAR(8 BYTE) =7 A7} (hhnnss)
M_SHIGH CHAR(6 BYTE) 715
M_SWET NUMBER (25,5) FYNE

NUMBER (25,5) FEI=

NUMBER (25,5)

A5 &9 74
il =] wi =g ——
=— = -
- B - C »( ZU2A| STOP
a2
s
+8
+& X|of
orx ors
- STOP STOP
<193.3.7> LID A5+ A4 %
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(4) 9FAA A&/ 75
b spd -4

— e 29 Zol F 4l HywE

74

COMA_Fr

COMA_ETART

© siF viw SHA T e g
@ G AF719 PVELE vERAT
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AAE (%) — 53 80 -
4 (%) - 53 90 90
152 4 =5 (mg/L) 37 27 22 18
AAE (%) — 25 20 16
2 (%) - 25 40 50
1521 % (mg/L) 0.33 0.19 0.09 0.09
A AE (%) N 44 51 2
T4 (%) - 44 72 73
2as =5 (NTU) 30 14 4 2
AAE (%) - 53 73 45
4 (%) - 53 87 93
<3#3.4.5> EAF 3 BlE A
=4 5% (mg/L) 203 53 02 2
AAE (%) 74 96 -14
2 (%) 74 99 99
[IBOD =% (mg/L) 2 oo 1 01 1
A AL (%) 33 20 —4
2 (%) 33 46 044
(=424 % (mg/L) 5.3 ooo 5.0 00 5.1 04.6
AAE (%) 07 03 010
2 (%) oo 7 04 014
(121 =% (mg/L) 0.15 0ooooo 0.10 oooo 0.07 00.07
AAE (%) 0 37 24 -1
T4 (%) 0 37 52 052
(== =2 (NTU) 43 036 06 05
A AE (%) 016 84 09
=2 (%) 016 86 088
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CRE detun WA HFE AL Fo ABARA olEet 2O AR FREVAES AA XA
A £%5) Fdo] WMANT T4 SR TAAEC] F% FeHon ATIRAEN RAEFE AN
om FAYY %2R} 7L FHECL TN 54 MU
— LID A #d A4 gd=E gA2E RUHE A3, s £ AEE A%k AE AT HAA
T AEC] A A&l A A Qe AdAA, B4 U AES 59 AR 2 Aske g9
711, /R Qe dlEd A 2 FAANE 9 S AR o]gste FAEY T3t AAA7}
£31 SA0] SR Qs Aol AlehAsks ARE AAAAE Bk glen, AelFuel FATH
g AAAY % wEFFReRA o] T
= gt LID AHdE ASHLHHAE AH ZYUEE 2A 123dE A2 A=
Subsurface Row constructed welland /
PRE AND PRIMARY TREATMENT  Resonce bme.ot st dops RELSE OR DISPOSAL | DRANAGE
l ns:mw:mxmnw:ﬁn\;:mnmm W"
R g e e T
<1358 A% o HAE v ol 2 EA ) B A2
o] Al (https://alfa—img.com/show/constructed—wetland—plants.html)
O e g5 Fxoa et
— AHAXS dFTY 549 MEer siAo] Theet, AAZQl FAS JAFFoRE B, 5, IHA7]7]
Aald 24 # S5, LID /IES AHdxel Tdstd EAETEAA L AAste] &8 & ¢ glon, f
FEis AAoR d&ste] AR AR AA S AN AE 2T 7 e Aol AS
— LID AR AR SAETEAA 75 AZAdelA HtdE = Aol grdstn, 7| 2AE > A -4
TR T AAE AA AFAL) 7EALANME gkt 342 gEgs uHe HeUt o, Ak
2453, Frol 4248 A4 9 AT ALE sl NAT Bl Ae
- LID gERR A9 Fo ARAGE (1) GHENe] Rawe IX A on, ) £9 @ 52 440
Fask §5-8H Jhed, (3) AE EY %W A2 AEAAAZTEH AEFS F4 &old, (3) /7 H
A T4 7, @) A EA vhsA, (5) 71EF FREA 24 5
- FAHE Aol HFRFAS AAsta o]F old & F ALEF wHaokelH, AE =4 Alde AR/
A% A% FRE nestel Ade A4 W AWAS dud B2yl Ae. 53 28 Az 87}
T Tl AgHel, gofst Al E FEl 2 AT AEo] AHFHOR A thA A (o] /9
AEH 15 94 AEYA, ALH 247 9 T4 wE olF AAFI B ) 7 A= AowE #dy
2R AHAY a58 TP F Ue 7IHY B4 e -E

1. Rainfall & Runoff

+ Flow oceurs
¢ Including pollutants

2. Rainwater harvesting

* Roof, green zone
+ Road, sidewalk etc.

<1%3.5.9> LID 7|H<& &8

3. Reservoir
+ Sedimentation
+ Filtration, adsorption

51 2=
s

Askn A o
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4. Reuse for eco-pond
* Maintenance water
* Biological capacity

(www.googl.com)
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<% 3.6.1> Pilot—plant specifications

AB.P process V.F process M.F process
o]z W0.52mXL1.0mXH1.0m, W0.60mXxL4.0mXH1.0m, W0.52 mXL2.02 mXxH0.6 m,
2.0T 25T 1.8T

A4 acryl STS 304 STS 304
Filter ' Sand (0.7—1.0mm),
media Sponge Media Soil, Sand(1.0—2.0mm) Sand(0.3 —0.5mm),

Zeolite, Activated carbon
H] AxgeEAT oj~d ST

B AT S SHEFFE At E FAdsklon Wil 3z
AsstA AT or sEHA oiE £ Qs FAS. AMEZEE HFI
% skl HlESs Ayt

B OS5y S AR steFo R HinA o R o]gdtHAl Ay 4 9l
#H(0.7-1.0mm), ZH(0.3-0.5mm), Aol E, A4S T At
o] HA 4w urel HAS WXx|517] $18] Back Washing 2HelS A X513 =.

Azske] {57
#(1.0-2.0mm) &

i
ERL
4
>~
_0|L
{ o
_EL
-
ox
2
24
Hﬂ

Automatic Backwash Pretreatment Vegetation Filtration Multi-layer Filtration

Raw Water Tank

Sponge Media

LTI
2 T
»Storage tank

, Sludge Out

<Z1¥3.6.26> Road run—off treatment process pilot plant diagram
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<I19H3.6.27> ASZWE AATH (10ton/day)

s}

KAH3.6.27>2 AFSENE dF AFEAE ARG FA ) At = Aot
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matiG [Gretreatment(AB1R)

C. AA 9 AAAH+F

<I193.6.28> AFENE Az 2 A AR
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. #9493 Spiking Test® 3+ AZ3} 2

i}

WE 5P 9 AR g

n AEu gl R AR
- 2 AYE A EH(S9), %ﬂ%@m)cmn FHAF (TN, TP) ¥ T35 54 AHsto] g E
S Aol g3tr] fs8 wEAT AF £ o] g3ty xm 5 HUlen ASZWE A 9F= o
FA Bds AAF 3 FEA ] X 0}01 szo}@‘ﬂ}.
— A3ef o] g8 A= AL AT AEEES} AMIEE TRl HAE HAES o]gste] FxEY =3
Al HAES A% 22 4d =%

5
ek AP Uk FEE YA A1) A3 A4
o 5 A

O

=9l SS, CODcr, BOD, 2o dd A (45, 2016) 2} Standard Method W5 o
%t}. TN, TP+ Hach vial, Hach reactor, DR4000 spectrophotometera o] g3ley A3}

e A 5t
qorm, FHFE FH5 Cd, Cr, Pb, Zne Standard Method W22 A2 8 F ICP(Thermo, IRIS
intre—pidIXDL) & ©l-&3&Fo] #4]st3lth

<:I_%]3.6.29> A4 Spiking A AR
& W3l (Is% 7715, 94E 7, 429 =4)

=
- <E3.6.2>¢ el Lk #fUE 2 dY¥EF =40l T WA ANYAAE Tl AYaE

FYEE WHstel] mE Aa



S e Zlolw, <3E3.6.3>2 <¥3.6.2>9 nlwsle] £ SSUF oF 28] A fYAHOeH, TN °oF
2.64) , TP+ 118) AA 2zt d@AE W22 FYAA AHHasds ARttt

— <33.6.2>°4 SS= 9AME 2EA @A dA- g3 (ABP) A A4 32 %, M (V.P) 90
%, Tt (MF) 99 % AMEa&s HAth sd3tA 8 =43 AaAA7 =2 /71E<20 BOD,
COD E4% 7} @A oA SS AA e A Tds AHease Belrh vd, TN TP 4
G AN 2EA g2 AHYTFABP) AAE & 10 %82 APass 1o, vy 34
Ae 47 80 %, 98 %° MY EES YERSIT

— <33.6.3>4 HdHdo® 1F%E SS7F F9E AT AFARE TS 97 %9 AgEaEES ®Bo
H, g SS 9 {718 FE7F 2] S7FE 4§ SS, BOD, CODO HFAe 5= oF 2~3% A
gago] gasEdnh vhH FYAdFe F5E TN A% ¢F 2.68, TP A ok 11W] F%2E5 w59
F98 A 23y Agas HoMs A oE 1 LS <¥3.6.2>9 Agasy vwdd w, TN 2
10 %, TPE 43 %9 HHas AstE Bl ol AsTolr dutd oz Agadol w2y 1%

o] SS W frlEHo] ¥5S ATHA FUddF EZQ TN, TP/l Al&eolE W A gkof| T2 &
& 4 e Algte] H-E3 Ayl wekE

S

<#3.6.2> 1k 718 B Y9 F =2 AA 2g
Parameters Raw Water ABP V.p MF
SS (mg/L) 93.0 63.3 9.2 0.8
BOD (mg/L) 150.6 84.7 8.1 3.3
COD (mg/L) 318.7 187.1 17.8 6.1
TN (mg/L) 13.815 12.147 10.356 2.811
TP (mg/L) 1.760 1.578 0.984 0.028
<#3.6.3> L&k A =4 AARE

Parameters Raw Water ABP V.p MF
SS (mg/L) 203.7 110.0 53 5.1
BOD (mg/L) 24 1.9 1.2 1
COD (mg/L) 3.7 3.5 2.0 1.8
TN (mg/L) 5.321 5.147 2.578 1.601
TP (mg/L) 0.157 0.148 0.105 0.07
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B APk B 225 9 JUAF 24 A

o O
FEFIE B A48 24 2 FF50)

H

ﬁ
— EAAY B3] v so] glon] o2 muHow

Eﬂ [e] =
Aol W AASE dloF HEl4E ayioz o]g3t & Qlut.
— <I193.6.30> T gAML Ao wE F54% Cd, Cr, Pb, Zn¥} SS, TN, TP tjst A&
&S YE Folth FEEHS Alztel wet gasturh AeAzk 20 FHHEH D}i %7 st S
el oSS, TN, TPE AaEE A 774 ALsA 7asts A3S vehyth o= guidos 31
SO FUATT AdE A oAAY FFo] wEA HeE wd o] LAASH FJ%ﬂ olgf st ub3l
A F TN TR E Ayt Bojd v gAde] giFEs z]-X] sk= SS, BOD, CODE 9
A YA TS wop AlFEA A age] FoA= e L}EMU%, IbH Z 5452 A9 oA ¢
A Fo] wE FA7so] WolA Agadgo] thh "ol Rog wurdn) wEbd ARt F5urE

I Az U FEErd A e A YA avs Hos & 5+ 9}% Hkelo] 3 @ st}

- Tu59 A AT 404 Cd Cr, Pb¥= 25~27%29 AYESLS HIoH, Zne AH=R

ok 96% & }EFWTE Cd, Cr, Pbe A-$ Znol B3] AHalgso] Agrgos do o]f= Ao A}%E
A AA 9 Tt W] wEd Aow ek

— SS+= TN, TP wldl %7] AAHE F%7F w24 Yepstod, XAz 208 715522 SS 92%,
TN 88%, TP 80%°] A& &&<S vebwt).

008 S 320 10
—o— ——
| oo Ca ] o 22
00x o | L 300 - 30
13 D 50 ib
ooe ]| bP [ L
SN 520 70
- e E .
R 1R
002 = 1\ T
g 500 ]\ & sg
0ot T |2
o 120 s
003 |°
oe
O 100 12
005 ©
4 o L
: 20 : I
00! 00 0
000 0 o2
0 10 50 30 ¥0 0 2 10 2 50
e e e (oo
heavy metal (A) Nutrients and particulate matter (B)

<193.6.30> Tu5 % dgdF=d AAas

31> & GAIZE B 9 FRAWEE dEet] fE Ao R vl 3o R 1
= YA A EANT FaREY FAS e 8ot ?JFJL

o 271 &L 25 L/min o9, §444d<E SS 503 mg/L, COD 6.4 mg/L. TN 8.321 mg/L, TP
1.157 mg/L. 2 60A1ZF gt AAsHA FdAZ o, Az 4023 502 °oF 324 % Back
Washings A A3 .
— AlZro] A#stEA vl A T A0
freFel vlal oF 82%7kA] A s Ak g AT 4
S A7 508 H 2%} Back Washing ©]% S8 ok
3l w3 dAES oln Axe Ao &dsHAl A A
= S Back Washing® 2 9H3HA £ w5 A &4
— FAARQ el oA E A 402 ol d7HA] A4 dE COD 1.87 mg/L, TN 2.410 mg/L,

P mg/LZ AA3A AR, 1, 22k Back Washing®]¥ TN, TP A &&L U3

skl o, APAZE 40+ 27 F3
ack Washing®|$& F 3732 85%,

&5 YERNAT Back Washings
kol om o] oA mAstA F-32
7

453l COD % S7Fe] 991 Back Washing ©]% thgoia Wl of A<
d3 Aol 2oldle wFE A 24o] FEH A Ao Asdn
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30 STEPY S TEP 2MESTEP 3 H

[ I
COD1.87mgl COD 1.95mglcoD2.14mgh

= ™N 241mgl TN 2495mg/LTN2.381mgl

TP0.070mgl !TPO,GMM. I TP 0.69mgL

20 A

Flowrate (L/min)

Back Washing

Time (hr)

<I193.6.31> GAof upE F&3]

I
)
4
i
ot
)

El 2 BYEH

AE FU TP 2018W 8EYE 11974 2% 10mm o1, F$¢AE 3mm/hr 0]
A A 38 RUEYS FAste] Bkt ma 9 AHARE it 2-1047), B FEBEE
3.45mm/hr= e

¥

" EUEHY A3

- <I¥ 3.6.32>% A9 A HES f44S E9 fUE U JI9F EL FH O s= W3 E e
A Aot}

- FAAN, g LAEHAE AexTle 1EEe edEde] fEY & AUt AL AFF AAs
t AFES YEtRoH, ¢ 7] 308 olUle] 2@EAe] = YEls AEdS ®Bh

- CODY A%, 7] 3027H4 #4 £ Zhetthrt FFashe Ads dERston, 3074 Huo)
5 94 mg/LE YERT AEge 2 FEoE ¢ 60-76%, 5 mg/L
HRke A= 30-58%°] A aE&S WER ST = 1.95 mg/L o]t}

- SS9 Ae, 7] 30% F AHYAES 90%=E FYsx Wl #AGe] FEFE FHHoE IA

— TN A%, %% 5 mg/L o4 742 45 HgFdAdes 4= 1.1 mg/Le FX35oH,
30% o]F FA FYd FE=7F 95% ol TR A FUEALE 307 AYEES

84% (X &4 1.15 mg/L), 12084 HHda&L 61% (84 0.11 mg/L) & A5}

- TP A%, Y=/t AsEz FYd=HNeH, Fds: ¥+ 0.01-0.1 mg/Lelth F5%=7F 0.1

[¢]
mg/L ool Agafo] 80% oldolAnt, Fs%E 0.02 mg/L oldtelr= AHeafo] 17%% &
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(3) Aeolg A4 T8

P B AT 283 44AF o
AAsta Bgehs] A e el A7
shol g7 Al A9 Bl ojne 2 7 .
WMol A §E o] § AP Selete] BAlolg FA Fel upek Bk #A §,
sakate] Aol go] bsd Aow Uehth 53]
AFANA F5 e 240 NEe TEwd AFgsE 8T A9 /T
Azt g mme] P7ho g Werow A go] bk

Of
[o i
H 32

[o

e

.

of\

©

)

S,
i
o
o
ofo
e
o
o
S
i
o
i
2
o
fol

o

#3.6.4> TTE &5 FAVE
T Ba/agd 85 | ARRTESE 27385 g s 5 485
Fohdatas (H/100me) =HE 100003t 1000°]3} wHE 10000]3t
APARAL (L) 0.201%4 - - 0.1 ol¢ -
E% (NTU) 2 ol3} 2 ola} 9 o3} 9 ola} B
BOD (mg/L) 5 olat 5 et 5 &t 3 olsk 5 olaf
A e s A | BMe &S A | B A A | e 4 A | Ee] e A
A% (%) 20 °3t - - 10 oJ&t -
FA4 (mg/l) - - - 10 °Jst 20 oJat
3l (mg/l) - - - 0.5 °J3} 0.5 oJat
pH 5.8~85 5.8~8.5 5.8~85 5.8~8.5 5.8~8.5
Hske (mgCl/L) - - 250 oJat - -
WA = i = = ks
B TP o® Q% H7F H Al e R ol ¢ 9o A= ddE dA & 4 e
Ao @FAAn <HE3.6.55% 8T FHEAE VTR g, Tag, AdrE wdETol o8
B FAVIES Uk Zolth e AEste] w8l ol 8d A, dF Aolg WS o HE
&l o, T& U AskrR S So/tER oA wE Ve 2 Adede sl Add ¢4
e a4 TR o1& F = el =2 Jor aAddEy
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<#3.6.5> 48T FHE3”

AN

T st e A5}
pH 6.0-8.5 6.0-8.5 6.0-8.5
BOD (mg/L) 8 - -
TOC (mg/L) 6 6 -
SS (mg/L) 100 15 -
DO (mg/L) 2 ol 2 ol -
TN (mg/L) - 1.0 -
TP (mg/L) 0.3 0.1 -
NO3;=N (mg/L) - - 20
Cl (mg/L) - - 250
Cd (mg/L) 0.005 0.005 0.01
As (mg/L) 0.05 0.05 0.05
Pb (mg/L) 0.05 0.05 0.1
Cr*® (mg/L) 0.05 0.05 0.05
Hg (mg/L) N.D. N.D. 0.001
CN (mg/L) N.D. N.D. 0.01
7120 (mg/L) N.D. N.D. 0.0005
7= (mg/L) - - 0.005
ABS (mg/L) 0.5 0.5 -
PCB (mg/L) N.D. N.D. -
TCE (mg/L) - - 0.03
PCE (mg/L) 0.04 0.04 0.01
w4l (mg/L) 0.01 0.01 -
A&l W& ki W=
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ok 30 m*o]¥ sHdel AZ(d=5 cm )R FAH 3

o
hl © -
30~40cm FEOE 4 7o £2A4& 2E AFHR] 248 AR FAZ ADHE. 2 ¥

0
w gl q A

e wAas] AL ARAow Hatde wEHE $0e Fol AR 9 AEAAZ gaAlE @
ok, Ha®Y FAL FHHOE Husti Wk o Y £9L Fal AR AR fEsE B
o 5 /lE BEEe AR T Tk sk ol 98

- FHEAT AUALOR FES] P $H AREFS @Rl AT AAATEE Bgotel 4
NAow Fiol bsakn A AU AUAR A2 Aste] AR} gor FrAQl HgAo] Fol
FAol g, AF LAE g e o] FAYER o] YonE IR FA9 Fuol: A}
glott o2 Hujs BEste] o LPES A F FF AR dAo] i grz 2ARYL EF, o)
249 ARLE AAete] gote naAB(FEIYAE, ATILAE) TE 0AR 5o A4 & i
THE AT AR GRANS. T shel EHd=2 mm WS £ o]F BEW & b AE (A
B, ANBFHZEE, ol F ol AHAL 088 5 UEE e

— oleld wHle 58] Fgo] AEshs olfel EdE Helw Fx mAld AXHE LID Ee] £3S 4
A7L A3 ale] @] Mol AHAE HeAo el AR S Sua AvEA FAe] Ay
A2 AFE] AeAE B4 0 LD AHE SAL wed ARAUAE 2sAL B Beyel 9
g, SUE B FRA el 49t AFH T AY TS A9 9B AA W] WEe] 5 U 53
W 248 sdA7t Srdd
2

<71¥3.6.34> Test—bed FE T FHAE oA
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o

G F2& FAAZ7] witel BEo] Ao A& £ e il AU 53] o] Asse o
FHAAE Y EY 1~4 T 594 728 21 g8 A7 diel a6 A& sdHzE &0
Vet B FACAE AVIHCE oFS g RE T o= AT 10~11€9S V|FoRE &g v
Bl 9]FeA= 19.1+1.9 TE YERAA T diFolA= 18.5£2.0 TE veldo] °F 0.6 T Az &7t
ANom, 53] ool S AES 1 Co Wgter Aystror v wgtstr] wiel] YEE T =5
S E 5 A olgel pH (W 7.5, &% 7.5), DO (W% 6.7£0.1 mg/L, 1% 6.7+0.1 mg/L), EC (U
F 157%1.9 pS/em, 156+1.5 pS/cm) 9k £ FEELS BT U9l oo & Aol7t glo] fAMS FE2
2 Yegtorng fo)5 Wpr opyeta Ay e FF LA Q1 E 9 myE o] fAE

52 8 8
whaelsde ewb = 182 °c  yaetsae fawb = 131 °c
50

©
©

(way)

g +

DO

N

E6CftIC CONGRCHMA (IS ey

0 0

wnL Loua Lonn

<71¥3.6.35> Test—bed?] ALl AE&H oALE W 7E25FATE vl oA

e Wl e e el

- dwtxor o] & AN E FANEY Mo FAo TS F 7 W] Wil AEHARe S
2ot MEYo|EVl FAARCE &8 Al 7|59 74 (rhizomes)©] @HEd 4= 3= FHolth E& 7]
FE5g Xt 4% FANES FISEE A FEAsE RSt mAdAE 2832 SYAA
HA=0 AFFE FAst=Y sttt dEA AW FAAEY AV 931 Fxdl s A
@skal 5% 23 (shady condition)& A8 HFHOEE FFAEAN 9T 2 75 ABE
(Sharma et al. 2008) ol&gt Fit-& wde) WHst7] Halix= dF 22> TS At Aok wot&
AA AL AeAx FLoR ks AAr] A3 AFAHEA ) 2 tfFo] v

- A U A% A AAAE AlFete] AEUEAES dRE AHE Ves TEAE T USEE oF
183 FAA 7 sk (Goertzen & Suhling 2012), #H+ Ao wEw T4 o] AES A st

AAAE gHstys A =7F dieto® AAET QS (Niemell 1999; Cornelis & Hermy 2004; Goertzen
& Suhling 2012). A W AHAXES A AAAZ €88 o vy dnkst as 7R EA, 4D, 2
A A, A d4d4 Sol 9o}t Vanacker et al. (2018)+ o] Chl—a <123 pug/L, TN <2.3 mg/L,
FHE >67 cm o] AR ARl on # Ao xolgtd vhedt o R e

S T =3
- B AT AL TFRE A dEe] g ANt AEWE TE 99 22 9% #44 2 9T
Wi Qo RPN ol WA Be F9T AFE FAGRY FEot Fushs 4% B Qow
AFHEE BN FRINC ARALS Agn ASHoE FAH] AWNE §F, 4 UHY AR
FRlo] 278 A 54 selwnt ohyz} Fue) wwes W AN QAN ndsd TIAoRL AR
TRy FRE 9% moh tepsa A% Qb nFol WL AOE puy



Hepspglon,

123 =

(*17.04

T17.12)

L

R A )
U
o, ey (Y

o] 5o
ol
o]

ITA APlEARE 7Y
AlE HAZFEA QD v
IGA Al EA TR 71
AE 5 (mock—up) AZ+
IFA Al EAIR R
71 Ak Zyg) Al2F 4l
A=
ITA APlEARE
7188 ZA) T AR U AR
SHIFA A2 B A Y
A HE

=214, 55521

LID ~ef8<re] 2843 HE
A2 9elEl gAE FUE
9 7)E85
= 1

AR 9 5 W A

SeEdid, =211
FUE A

S5

AL AN A2
(37D

Ty A
(7,000N ©]7)

DR

(11)

HAF,
AR5 93% oP

7188 AIE 5 (mock—up) AZ

71 Caeh 3

[H

) A

E

7ee] 2 o) Al 9 Ak

71EPPell GMTAE 571 8l /A 1d

- 558 37k
- AT 2] (10—-2017-0064465)
oJRh) QATRE Fpf BH ol
(10—2017-0098134)
- gk TR E Zdk W (10-2017-0098134)
- 5558 1718 2k S5y
e B A B (10-192069)
- AR 47
AT Bty

AR A i

1A, S, AR 2

SS AAE 30% o 59%
BOD #A& 30% oV 53%
TN AAE 20% oV 25%
TP AAE 20% oV 44%
SS AAE 50%0 1 94%
BOD #7& 50%° 1 90%
TN AAE 30% oV 50%
TP AAE 30% oV 73%
E5EU17, TdsAeA

TREB0%VS, et&20%0 15}

=s52917

— 4R, QSR ARE 37

- 29 ¥
g

—26,018N

A AT A, AT

- 9}=31% 26,018NOE BE 23} 94

- N2 B4 34
— A B AR
- =854 21

0 (10-2017-0066727) W& Ay} 1 ALTS

& A A

: (10-2017-0066724) W& A=Ay 7 Ak

g ) A
— AN 14

=]
34

— AR S g AN
— AAE 33

oA 2o 2 =

o]&
o1&

100%

100%

100%

100%

100%

100%

100%
100%
100%

100%

100%

90%
100%

2 100%

100%

100%

100%

100%

100%
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- 22pdxd V1€ AFY Hes Rdlon, AFe] 4eHtE gRsth

ARPEATES]
oS, A, A
5 B Fgolt

42 A3k i)

AFPREATE

A A5G A

At 221

A A

WG A B
ARIZRY Bl

59]
E
=)}
-1
o541, 551
A 1
22hd &
(*18.01
~18.12)
= AT IS HAE
AA FUER
7= U oy
A
P =
w4 fE
A|AHE]

!

ARz 9] 44
R

0 g o
e 12 2 rfr

SaEd1 5517,
el AR A

AHES] 2M o),
A5 93% oV

AeHlEATE AR AR 23

ASPEAFE AleH)/ At v 24

A 2EHRE AN
ARIE 8.669] (G X138%)
—5315e3%k

7 el LEnels olgal mEd lold AT W
(10—2018—-0048270)

3P Slo]iLg K 2B o)gle] Al ey
Ao e FdA] 9101 (10-2018—0159907)
A QUL g ek ) 29
o)F o]&st el =¥H10-2018—0159908)

d
g

—5 17k
Y Ejeld RIS o83t niwE Eleld Als W
(10-1907646)

WA 13 S (P53 dduTaziS o83t
PVCER3Q] Wil Al 1E)

=217, SR 27, EER 17, Vs AR 1A
SS AAE 30% oV 30% o
BOD A& 30% oV 30% oV
TN A& 20% oV 20% oV
TP AAE 20% oV 20% oV
SS AAE 5090V 50%° V%
BOD A& 5090V 50%° 1
TN AAE 30% oV 30% ©1d
TP AAE 30% oV 30% o1

131 533 LID7RE U7 49
A2]A]2~5(10—2018—-0056459)
SHIL FEAE o83k Bl A2l (10-1888850)
=l s
AR 27194 A EA

100%

100%

100%

95%

100%

100%

100%

100%

95%
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o] ] o] M= 25]":]\;‘?4 959 90%
ol 2071t i i
| 9 g3 TR 100%
A% 29 —E AEY s Agow AFAY
(13)) — Qe Hs 100%
SE T
A ~ AT VSR A2 A A ey 100%
d A3 b -
Sk -109 Ay A7t 100%
(13)
@437k 0 FEue - AMAR @3 W Test Bed 7% @4E wRom Adm oo
(17) wA 2 0
o ~ S48 30mm/hr A 50%% AL 2 A 27l
(30mm/hr AIZH o mmr o = o= = =E gy
8001 weh A1E Aw i ’
AAREY A5R7L —AF AL GRel B AP A3 AE WY e 100%
2AhI At dEel(5el) - 2018, 12. 28 71 5491 ©A 100%
¢18.01 Csmza 1
N oJ AL 535149 14 : (10—2018-0021096) H=3F¢ &r] 1A =] o] = 100%
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