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Summary

Recently, runoff is increased suddenly due to heavy rainfall and development,
for this, the damages are increasing. So although the runoff reduction facilities
are installed for preventing this damage, the proper infiltration equation in soil
condition of Jeju area isn’t made exactly. So the purpose of this study is to
compare between infiltration from in situ test and original infiltration equation.
permeameter test and infiltration test were conducted for 1 infiltration bucket
and 8 infiltration collector well in 4 area. For permeameter test, coefficient of
permeability was estimated from Borehole Test with Constant Water Level. Also
critical infiltration was obtained from infiltration test. The results of
permeameter test was from 8.61E-02 to 9.70E-01(cm/sec), permeability was very
high. Also critical infiltration was from 17.11 to 287.1(m’/hr), high infiltration
effect was obtained. On the other hand, the results between infiltration from
infiltration test and from original infiltration equation were great different from
21.31 to 212.7m’/hr. Therefore Kt which has a fluent of infiltration area based on
results obtained from infiltration test was proposed as an exponential function.
Although the equation represented as an exponential function can’t estimate
exact infiltration due to few data, if more infiltration tests are conducted in the

future, proper infiltration equation to Jeju area will be made.

_Vi_
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Fig 2.1 Types of the runoff reduction facilities
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Table 2.1 Limit depth of storage facilities(NIDP, 1998)

E
=
<R 1)
tlolo|lolololol ol T
\‘w ™ — ™ ™ ™ N ™ m
—
;01_
uE
03
EW EW
L MO - nE i nE
G R T
W n X of Tjo
|| e zﬂ El o X
|

o

o
< AR AL A
S B N S e I S S i
i e N H|lo | &

i |

e
o

|
al

e

wK

i
N
o
O

S EEERE

Ael 52

[e)
T

1l
=~

SR

3 ordl

A5 e Haol=

-
<.

s

Azt

ety Fo

v 2

It

5

o
A

et m

°F 10cm= Al

= = [e]
'I_I__r_/?:]‘f___‘

gl A A

el

olo

b ol

X

A= o} A

o

Jn
o

Mo

o

fvze)
ol

el

tﬂiﬂ,

el
<

—

0

ol



.
T

of Alefe] At webA o}

g

A

pyl

o

N
o

B
)

ol
G

]

PN
To

RN R PN R )

S

1
[€)

& P27t 7

stk

°

1

o

2yl g5k 7t

[©)

g

2]

X0

1o
of

e

—~
fite)
X

el

E
b
il

e

=K

¥ ot

I

of o

o ARAFE Agst e A o gejrt o

[ez]

Al ek o

2 ool #

=

e
ES
el

)
0

)

%

jse)

2)

} 4, Loop Trench

°

A

S|
=

o

)

—
fite)

fvze)



.
=

e

A

A NY
oF IR o He T .
‘ﬂl ~ <= T ° ,Ur HA_I on
Ry iﬂnj%ﬂz W T T e oo _
[ 0 FTRN il G B MOX 0
W = Mo m oo do o W KB A X <]y u]E o)
ok 2 o w = T o] E VYT o R 1] S = 9o
= o 2 Mm% 3 0w oo E T X
«“ ) P AT S wHE -+ + 5o B/ KRS
~ q W o B @ T | Log
o ~ ofF o 2 T & 0w
G o edte I3 € < WoE X o Toop o -
Ao " R\ A LN F pE T EAw R W
CEa IR - %o W o m D W
Lk 2 = T oy oy * meg%xwaw B e
NN X > S = . = oy o A =
oF P CAR I °F e o o S f m ® L3
T = = (7 - PPN G gk ®T W R
= 5 g bz ow g Wm%%ﬂﬂﬂo_e% r®
5% o T B o N g o b - I o
o) HoT < ! ) &= o of- ol o0 T
T ok T gy TN A 142 S do o7 o0 a- a RN
T 4w g B = M LT N oo KW E k) Homoxow
S lo i/ ke X ofn tﬂr o oF = WL W
N W B o ox B oz om W i o | Xoon o N
PEYLE ¢ TETEy  TTIEziTECLL
N o NoT A R = = ™ T R o o= H o
T 4w g oo WP _zw T gy N % Tor b & MM ]
~ B owm o X R N X nh e o
P I Do Moo i S < T A A
I Ty T w oy s TN N T S
DX N o B P G B 4 3 SR e x ®og B o Mﬁ I i
N~ of Mﬁ SO B - < & it W < s T H o+ o) T nh/f = | o T B
o i o mw o B X o o v N TN = "o N ) W M mﬁ
ST S C g U0 o o oo M o Mw hooT P R o 2 W
o) Mk He = REOo - oE T X i e e X o = g N T Y
N 5 oF wn AR R o BT PGk g = R
ol oF J - ak i\ ol H — ~ =& N o B — o
R R T R o o M W o oowh NN Ay i
T < X S Jo A= = P ox o < 5 o W OX
N o m o ~ N AN S A
R

- 10 -



¢
.F_H

i

e

o
N

el
UO

oF

KR

Tor

ol

of =

[}
=

i

e

)

ol

Mo

Table 2.2 The installation types of the rainfall-runoff reduction facilities
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Table 2.4 Advantage and disadvantage of Infiltration well method
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Soil-moisture Equipment Corp. 1987)

Reynolds & Elick(1986)2 1 @72 OeAG Al H1Y H2(H2 > HDO A4S #

Ased BEF FFF @O FRALE PaE ve 4% Adaart

k=G, — Gy (24)
o171A,
G, = G, (25)

- w{2HH,(H,— H,) +1*(H,C,— H,C,)}

H, G,

(26)

Hi, He : T, 0EAANAe =4 (cm)
Ci1, C2 @ ¥ 211914 H/roll W& 1 @A DA A9 Cgk

24 4 Je 1F A (Seado]l 2HHE A7 30mm, =°] 40mm<e] ZH ¥ (Filter tip)

_46_



)

He ¢#ES B AY(Outflow test)

7](Chamber)oll 1A% o] it} o]

ma
ol
o

ol

ate 7]

_(H

|
—~

—_
fite)

@ M2

ol
o5

(Porous element)2] 3%

E
==

=l

:Kv?l

AHg8tH Kn

}32, Hvorslev(1949)2] 2] &

S

g

ol A Kne} Kv Alo] 9]

¥ 373 %ol

o
T

wr

I FHY FFE Y Boyle)HH I &7] el

atol A

—~
fite)

A
il

T
Godl

o,

™

<

stoll 9

_47_



T
< EXT-
PIPE
j%f—PRESSUI
Sk ~ — TRANSU
;:2——TESTAD/
- TEST
H H CONTAIN
< SEPTUM
< =~ <« N NEEDLE
« N L] « = — SEPTUN
KRNI INER
<< POR(
L D N
"y A
(a) (b) (©)
Fig 3.7 Hydraulic Conductivity from Porous Probe Tests
@ q¢ &4
o A5 AR W k== (27)
X d*/4 H,
Wm0 A& Q) o ¢ /= =
o W9 Al u g F(t2_t1)lnH2 (28)
(a)®] 4% :
F=— 2n . (29)
il 2
ln[D+ 1+(D)]
(D)o A
Fe— 2mL ——7—2.8D (30)
= 2
ln[D+ 1+(D)]

_48_



Pt : AlZF t13} t2 Afoleo] A8 Hat (e

P31 AlE &7] 2E3 & dEH(em), =2

—: 8 WgtE(em of water/s)

F : Flow factor(cm)
y : Porous probe?] Zo](cm)

d : Porous probe? # 7 (cm)

_49_

(31)



Table 3.1 Advantage and Disadvantage of test methods
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Table 3.2 Kt, Kf equation of the square infiltration facilities(the side and the base)

A A A3 AR
2 = 2 Ay
I
~ ~
— —~
B % g =
H
A
T1 1 1 Vv
W
pS
W fi] ok 1.5m
2] 9| T
A g A4 \
wel | 4w Z < 1m Im< & < 10m 10m < = < 80m
K=aH*+bH+¢ K=aH+b
71224 A A4 (m) H:A A 4= (m)
WAl 4 Z (m) WAl A Z(m)
a  |0.12W+0.985 —0.453 W2+ 8.289 W+ 0.710.747 W+ 21.355
AT b |7.837W+0.82 1.458 W2+ 1.27 W+ 0.362 |1.263 W2+ 4.295 W— 7.649
c 2.8582-0.283
oo |AREEAR ARl AN FIAF DA A A BFAF ATA A
P e 4875 447bs

Table 3.3 Kt, Kf equation of the square infiltration facilities(the base)

A A A AEYSA
A 5] A
El/\]E‘;
S
g Ei] °F 1.5m
2 ol T
A & A4 = = =
X < X <L < 2 <L
wel | stm = < 1m Im < = < 10m 10m < = < 80m
K=aH+b
7122 I HAAS T (m)
WAl A 2 (m)
| a |1.676W-0.137 —0.204W?+3.166 W— 1.991.265W-15.670
A%
b [1.496 W2+ 0.671 W—0.015|1.345 W?0.736 W+0.251 |1.259 W?+2.336 W—8.13
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Table 34 Kt, Kf equation of the circular infiltration facilities(the side and the
base)
Al A 4% AFHAFA
HEH S 92 A
N
Wz =
mAE - =
LT
D
- 2
R ji] °F 1.5m
9 T
A g AA
wel | ww 02m < A4 < 1m Im< 274 < 10m
K=aH*+bH+¢ K=aH+b
1A HAA R (m) H: ) 5 (m)
WiAl A 4 7 (m) W:A 42 4 (m)
a |0.475D+0.945 6.244D+ 2.853
A% b ]6.07D+1.01 0.93D%+1.606D-0.773
¢ |2.570D-0.188 -
A
Table 3.5 Kt, Kf equation of the circular infiltration facilities(the base)
Al A 43 AFA+A
il A H
BAE
- 2
ERC I °F 1.5m
2o T
A g AA
W | 4w 0.3m < A4 < 1m 1m < A4 < 2F10om
K=aH+b
712 H: A A4 (m)
WAl 2] 7 (m)
a 1.497D-0.100 2.556D-2.052
A
b |1.13D*+0.638D— 0.011 0.924D*+0.993D— 0.087
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Table 3.6 Kt, Kf equation of the rectangle infiltration facilities(the side and the base),

infiltration(the base), infiltration gutter and infiltration trench(the side and the base)

Al A AEe AFHFA AR EFAD AFST 2 AFEAA
25w =9 2 Aw A =9 2 4w
S L
M~ A -
=
e ~
=Pl < ~ H O
mAE g7
. ~ C li
T W
W
/&4ﬁ
- o 1.5m
T
4 e
;S'] %— ] E ] ™ %]
b HAEFEA & AHEAo
g9 | T2 ey o 200m = o am e : ; Z ok 15m
Tt ok 400m* ol
K=aH+D K=aH+b K=aH+b
7] &2 LA A A % (m) H:AAFF(m) H: A A5 F(m)
WA Z(m) W: A4 (m)
a  |3.297L+ (1.971W+4.663) 0.014 3.093
.. (1.401W+0.684)L :
A% | b : 1.287 1.34W+0.677
+(1.214W-0.834)
C
0] 3 = 2ok A o
HAFHAT A5 Aol A I
TE T N Audel Ye ANFIAR  |MATFEALIY o
ek AR 47
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Fig 4.2 The figure of Constant Head Borehole Permeameter

aF 4204 ()= AT Bde T AdAA dzelH, (b AA

AAE A A ol

N
e
do
i)
2
Ju
i
Ofm
ro
ok
o
ik
m
7 2
i

Table 4.1 The infiltration facilities of each areas

A A A% A4 Az
A A%E 1
B 2
C AFHA 1
D 5

_60_



(1) A=A

Fig 4.3 The figure of infiltration bucket
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Fig 4.6 The figure of infiltration collector well in B area

Fig 4.7 The figure of infiltration collector well in C area
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Fig 4.8 The figure of infiltration collector well in D area
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Fig 4.10 The view of infiltration test 1
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Fig 4.11 The view of infiltration test 2
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AT+TF B8 ¥ T4 (Constant Head Borehole Permeameter)S ©] &3t
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Table 5.1 Permeameter test results

A A F4A14 K(em/sec)
A-1 8.61E-02
5= v-/S5H-E 1
B-2 1.54E-01
C-1 8.32E-01
D-1 1.19E-01
D-2 4.21E-01
D-3 2.96E-01
D-4 7.83E-02
D-5 9.70E-01
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Table 5.2 Critical infiltration results by In-situ test

717 5= (m'/hr)

=
S

17.11

283.9

283.9

187

69.2

125.6

126.7

28.5

287.1

h'(m)

198

0.565

1.09

0.64

1.07

1.14

1.22

1.05

0.84

H(m)

wr

3.1

4.55

0.9

3.2

2.6

2.2

183

2.8

D(m)

|

g.05

1.30

. W%

1.48

81

1.66

1.48

A-1

B-1

B-2

A

B-1

D-3

D-4

D-5

1o
Wk

KM

)

°}714 D(m)¢+ H(m)

e

T we] el A

KeN
-

(m'/hr)
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Table 5.3 Critical infiltration results by the simplicified formulae

AN | A A s~ MR =S Ki(m) | 7] 523 %2 (n/hr)
(cm/sec)
A B2 A-1 8.61E-02 15.01 46.52
B-1 2.75E-01 24 .61 243.6
B-2 1.54E-01 12.86 71.2
C-1 8.32E-01 9.91 296.8
A= D-1 1.19E-01 24.03 102.94
444
D-2 4.21E-01 17.43 204.17
D-3 2.96E-01 19.34 206.09
D-4 7.83E-02 17.67 49.81
D-5 9.70E-01 13.8 481.9
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Table 54 Comparison & analysis between Critical infiltration results by In-situ test

and Critical infiltration results by the simplicified formulae

FAF K | @LAEAGA @ | A @
AXAAE | A A 3 i
(cm/sec) A5 (m'/hr) A5 (m'/hr)
X 55 A-1 8.61E-02 17.11 46.52
B-1 2.75E-01 283.9 243.6
B-2 1.54E-01 283.9 71.2
C-1 8.32E-01 187 296.8
. D-1 1.19E-01 69.2 102.94
T
2] 2= A
HTe D-2 4.21E-01 125.6 264.17
D-3 2.96E-01 126.7 206.09
D-4 7.83E-02 28.5 49.81
D-5 9.70E-01 287.1 481.9

_70_



=

Hola vk wEkA o] &

=

=

Aol

=
L

o] A 21.31m/hroll A ol 212.7m'/hr7kA]

)
e

Ao Attt wEhA] @A AA

sk
=

8

Gl

Al BA o]

o
%
o
Wk

—_

__AU.

20

I o] ¥

[e)

15

TS AFFFEA o

91 660.19$
(0. 1863

=
=

Y
at BEAY mla)
y — J1.0232¢E

2000
1500
1000

500

HH )

-

!

ol

"o

vzl
~X

el
o
wH
e

%

o

+
)

"o

Ny
M
el
<

fvze)
~X

o
wH

e

ToR

ol
M

o

hSS
el

R

_71_



N

ol x gkt}.

=

=

7}

o] 17.11~287.1(m'/hr) =

w

o

=]
10

el
o
wh-

—_

) —AU.
o

e

ol

Holal At

Aol g

=
L

A 212.7m'/hr7}A]

I H 2 21.31m'/hrol A

pyl

el

-

e

)

—~
o

Holge HEom

=
%)

fvze)
~X

el
o
-
e

o

o

fvze)

el

_72_



o] Ft, 2007, EA3, 71, pp
AEZ, 2001, AFAE 2L FARYL o4 AEHSA FEAL B A
T, BA WS ALeg] =g, pp.lo-
PR Tl AA T2, 1998, $

63-71, 87-938

oft!

E

& ARAAE AX7IHA(1) E2AM pp.

PR FPFAATS, 1999, $FFE AP AA7IHA(D) BaA pp.
114-127, 188-198

PR FHYAA T2, 2000, FFEHE ARAA AA7IHAT) 2 pp.
YAF THYAAT &, 2001, FFfHE AL AATIHAT (V) B1A pp.
ATA, 2002, $-FfE ARAAE AAZIEAT(V) B pp.

BAR FPPAATL, 2000, $FHE AR A4S 9% WA &

>~

S

o

<+ pp.

Braja M. Das, 2003, Ed 938} xlo]d nt]jo] pp.178-182

Braja M. Das, 1998, Principles of Geotechnical Engineering(Fourth Edition),
PWS PUBLISHING COMPANY, pp.

David E. Daniel, 1989, In Situ Hydraulic Conductivity Tests For Compacted
Clay, Journal of Geotechnical Engineering, Vol.115, No.9, pp.1205-1224
T.W.Lambe & R.V.Whitman, 1995, Soil Mechanics(SI Version), pp.

_73_



7ate] 2

ml

ol
A

fvze)

1

i

el

el
__AU.

Foje sl 2AS op] Al

3|
pud

Al
=

J AL o A Al

il

NR
el

Ao

s
il

il

A

H

—
o

B

Tor

o
!

Aol A

A

Ao s

el
=0
o
Tor

)

—

.6H
B

il

ol

_Eo

u

™
fite)
T
H

—
fite)
)

—_—

0

ﬂ.o

e
fite)

o

il

Y
il

4

A BARFAE okadH ojuyd, 9

N
e

=2

o}y

5=

Ah

A7 =

Mo

o

)

o

Hr

—_—
fite)
il

A

o} 7] o] FojF

=
=

34 A

b

e,

—%1—

2007. 7

w0
o
_Eo

_74_



	목차
	Ⅰ. 서 론
	Ⅱ. 기존 이론
	1. 우수유출저감시설
	1) 우수유출저감시설의 정의
	2) 우수유출저감시설의 연구동향
	3) 우수유출저감시설의 종류

	2. 국외의 침투시설 설치기준
	1) 일본
	2) 미국

	3. 우수유출저감시설의 기대 효과

	Ⅲ. 투수시험
	1. 투수시험의 종류 및 방법
	1) 실내투수시험
	2) 현장투수시험

	2. 침투량 산정
	1) 단위설계침투량
	2) 기준침투량


	Ⅳ. 현장시험
	1. 현장투수시험
	2. 인위적 저류를 통한 현장침투시험
	1) A 지점
	2) B, C, D 지점


	Ⅴ. 침투량 분석
	1. 현장투수계수
	2. 현장침투시험에 의한 침투량 분석
	3. 기존의 침투량 산정식에 의한 분석
	4. 침투량 산정의 비교 분석

	Ⅵ. 결 론
	Ⅶ. 참고 문헌



