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Summary

Recently, runoff 1is increasing suddenly due to heavy rainfall and
development, for this, the damages are increasing. And although the runoff
reduction facilities are installed for preventing this damage, the proper
infiltration formula in soil condition of Jeju area isn’t made exactly. Also if a
pre—existed formula is applied in estimating an infiltration, the infiltration is
different from a true infiltration because soils distributed in Jeju area have
high permeability. So to suggest the specific infiltration formula for granular
which has high permeability, the model test was conducted. Through this

model test, the specific infiltration formula was suggested as following.

Kd(m’/m) = 7.565h+(2.428W-0.025)

And it is expected that the infiltration obtained from suggestion formula is
higher than it obtained from a pre-existed formula about twice.

Also In-situ permeameter test and infiltration test were conducted for 8
pointe in 4 areas. For In-situ 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 1.03x10 % to 1.63x<10" '(cm/sec), permeability was very high.
Also critical infiltration was from 22.24 to 212.7(m’/hr), high infiltration effect
was obtained. But critical infiltration obtained from a pre-existed formula was
very low from 15.73 to 148.21(m'/hr).

So critical infiltration obtained from in-situ infiltration test, a pre—existed
formula, suggestion formula was compared respectively. In result, critical
infiltration obtained from suggestion formula was closed to critical infiltration

obtained from in-situ infiltration test
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Table 2.2 The comparison of In-situ imfiltration method by using a simple facility

and a facility with a real structure
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Table 2.4 K., K: equation of the square infiltration facilities(the side and the base)

Al A Ay AEHTA
il | 2 A
—~
— ~
- ~
~ { 1
|
LT 1 W
W
AF 1A A
= ok 15m
A |TT
A
2]
[e)
x| Al B . _
= < 1m Im < < < 10m 10m < < < 80m
§ |it=
H
=
9]
K=aH*+bH+c K=aH+b
AR H : AA4+5F(m) H: 2A4+Fm)
W Al 2 (m) W AlA 2 (m)
a 0.12W+0.985 —0.453 W2+ 8.280 W+ 0.753 0.747 W+ 21.355
Al
.. | b 7.837 W+ 0.82 1.458 W2+ 1.27TW+0.362  |1.263 W2+ 4.295 W— 7.649
2
c 2.8582 — 0.283
| HAFFAT HFAE| ATTA4F JAFEAL 4| A FTA4F HFAA
H| 11
87V |7k A7 s
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Table 2.5 Ki, Kr equation of the square infiltration facilities(the base)
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x| Al N A B
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g |t®
=2}
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9
K=aH+b
AR H : AA4+F(m)
W A4 Z(m)
A a 1.676 W—0.137 —0.204 W2+ 3.166 W— 1.936 1.265 W— 15.670
./_I':
b [1.496 W?+0.671W—0.015| 1.345W?20.736 W+ 0.251 | 1.259 W2+ 2.336 W—8.13
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Table 26 K: K: equation of the circular infiltration facilities(the side and

the base)
Al A 45 FFHTA
54 SH 9 A
— —~
H _ —
AT — Iy
—

D
7]
=
oF
- °F 1.5m
T

o

=Y

do gE o X 1o > oo
>

K=aH*+bH+c

K=aH+D

7] 2 H : A5 (m) H : AA+%(m)
W A A (m) W A2 A 74 (m)
a 0.475D+ 0.945 6.244D+ 2.853
Al
.| b 6.07D+1.01 0.93D%+1.606D-0.773
ES
c 2.570D—0.188 -
H 11
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Table 2.7 K., K: equation of the circular infiltration facilities(the base)

Al A 45 FFHTA
Sk 2w
o Al & H
_L_—].L_
L
D
Ab | A A
= ¢k 15m
A | TF
X
A
)
x| AA
- 0.3m < 2474 <1m Im < A7 < 2k10m
g TR
=2}
A=y
9
K=aH+b
7] &2 H : AA4+F(m)
W A2 A7 (m)
A a 1.497D — 0.100 2.556D — 2.052
./_I':
b 1.13D%+0.638D— 0.011 0.924D%40.993D— 0.087
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Table 2.8 K., K: equation of the rectangle infiltration facilities(the side and the base),
infiltration(the base), infiltration gutter and infiltration trench(the side and the base)

S|

Al A AP AFHTA AEAAEHFA) AFST 2 JAFEAH
AFW | 299 AW A 9 9 Ay
- s
N > L
=5
Z SR A TN
(=P = -
-] - H Y a v T
L4 C/ ll H‘ W HJ/ @
el Ry | ! L L 1117
v R N \W/
A}
T A
=
;(é P Q}E 1.5m
TT
A
~)
S
A (A" 9% e 200m, AFAE AW o] Z o} 15m
& TR Z ok 4m ok 400m?o] At
e8|
=
9
K=aH+Db K=aH+Db K=aH+b
s | HAAFT@ HE A -7 (m) H @ 475 % (m)
v L : A% (m) W @ Al Z(m)
W @ AA Z(m)
a 3.297L+(1.971W—|—4.663 0.014 3.093
Al (1.401 W+ 0.684)L
~ | b  (1.914 W 0.834) 1.287 1.34 W+ 0.677
c
ANTIAT ATAA| NIRRT aeluAT g | MARD : welde] T 4
Hl 31 (o] 4875 A Aol Gl A=A
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log(C, )= [0.653logR] — [0.25710ga1,]~ [0.6331log (H)] (22)
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Table 2.9 Advantage and Disadvantage of test methods
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Fig. 3.4 Specimen preparation to operate the infiltration test
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Fig. 3.5 The model infiltration test

Fig. 3.6 The figure of streamlines
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Table 3.1 The specific infiltration(K:) results obtained by the model test

Al Z AT9 =ol AT FTAT H] 3] &2
W(m) h(m) q(m'/hr) K(m/hr) K«(m’/m)

0.05 0.55 0.93
0.10 0.74 1.27
0.15 0.98 1.68

0.24
0.20 1.23 2.09
0.25 1.44 2.45
0.30 1.63 2.77
0.05 0.80 1.36
0.10 1.12 191
0.15 1.32 2.25

0.44 1.50
0.20 1.48 2.53
0.25 1.71 2.92
0.30 1.97 3.35
0.05 1.07 1.83
0.10 1.40 2.39
0.15 1.56 2.65

0.64
0.20 1.76 3.00
0.25 2.03 3.46
0.30 2.21 3.77
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]
=

A-1

ANV

g2 1

By 3

C-1

D-1

D-2

D-3

S|
&

I

*

% 1.03x10 2 ~1.63x10 "(cm/sec) Z o)
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Fig. 4.4 The structure of an infiltration trench
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Table 4.3 W, H, L of an infiltration trench in each areas

L(m)

3.0

5.0

5.0

3.0

10

5.0

5.0

5.0

H(m)

1.08

1.08

2.2

2.0

4.0

0.8

14

1.5

W(m)

15

1.5

B/

1.2
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14
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15
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Fig. 4.6 Installation of an infiltration trench
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Fig. 4.7 The figure of an infiltration trench

Fig. 4.8 Pouring the water into an infiltration trench
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Fig. 4.9 The measurement of water level

_55_



22 Mg 23

A B, C, D 279 A4 el AEAAPEE ol gate] AFUTEARL AN
it A| A 27t A%

= 3 449 2

o
i)

Table 4.4 Critical infiltration results obtained by In-situ test

2 A W(m) H(m) L(m) h'(m) |F713F & (m'/hr)
A-1 1.5 1.08 3.0 0.43 157.08

A-2 1.5 1.08 5.0 0.40 118.63

B-1 1.7 2% 5.0 0.46 59.04

B-2 1.2 2.0 3.0 0.43 22.24

C-1 5.0 4.0 10 0.29 69.20

D-1 14 0.8 5.0 0.53 138.41

D-2 1.7 1.4 5.0 1.06 237.26

D-3 1.5 1.5 5.0 0.98 269.49

o
AletRemz HEaFo] 2224~26949(m'/hr)E =& HF
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Fig. 5.1 The comparison between a pre-existed formula and a suggestion

formula for the specific infiltration
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Table 5.1 The infiltration results obtained by a pre-existed formula

R A A FrAa K Hl H &2 Ko 7= FHF
(cm/sec) (m'/m) (m'/hr)
A-1 1.63E-01 4.017 70.72
A-2 756E-02 3.924 53.40
B-1 3.11E-02 4.378 2451
B-2 4.03E-02 3.615 15.73
AFE-A
C—eh 1.03E-02 8.274 30.68
D-1 4.15E-02 4192 31.32
D-2 9.19E-02 6.234 103.12
D-3 1.44E-01 5718 148.21

Q= (k* k) * L

A7 A, Q¢ NN ER T m/hr)

k@ AREe] FA 5 (cm/sec)

_59_



| Ao ¥ F = (m'/m)

4o (m)

al= o

Ki«(m'/m) = 3.093h + (1.34W+0.677)

—_—

0
A

A

rvzel

o171, h(m) :

A3 15.73~167.77
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Table 5.2 The infiltration results obtained by a suggestion formula

= - ] o= 2N E =21 E gk
25 A4 A 7 FrAa K Hl H &2 Ko VA FH
(cm/sec) (m'/m) (m'/hr)
A-1 1.63E-01 6.871 120.95
A-2 756E-02 6.644 90.41
B-1 3.11E-02 7.583 42.45
B-2 4.03E-02 6.142 26.73
AFEAA
C—eh 1.03E-02 14.310 53.06
D-1 4.15E-02 7.384 55.16
D-2 9.19E-02 12.122 200.52
D-3 1.44E-01 11.031 285.92

A5 Astaglen, Aol ALH AL e g,
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Table 5.3 The critical infiltration results obtained by In-situ infiltration test, a

pre—existed formula, a suggestion formula

é‘l_

70.72

53.40

24.51

15.73

30.68

31.32

103.12

148.21

A kAol o] g7 E Aol <]
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26.73

53.06

55.16

200.52

285.92

(m’/hr) | & 5= (m'/hr) |3 5 2 (m'/hr)
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69.20
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Fig. 5.7 The comparision between the infiltration Q obtained by In-situ

infiltration test and the infiltration Q obtained by the suggestion formula.
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infiltration test and the infiltration Q obtained by the pre-existed formula

e

_—
1o
o]

InN

;om

il
e
L

B

1oﬂ

A
=

[e)

she}. wheba A<k

H ©

=4

717F 1l g5

[e)

Axel 71

=
T

o]
Hel

st webd Sle Ass

P
T

o}
=

W
N

ol
M

R

_68_



- =
— T

Fal Qlow, I F/do] ok vk mEkA i Al A

2] 2] ]

el

KeR
=

A

=]
=

el

A 478 A

9|

o &3 7]Ee

X

ox

il

[~
1o

p—_
fi%e)

rl

[~
1o

%
oH
ol
<

fvze)

~X

o

WH

e

o]
o

Ki(m'/m) = 7.565h+(2.428W-0.025)

™
W

%

o

olo

el
Gt

W
Ho

pyl

il

o

B At

=
=

71T ol 22.24~269.49(m'/hr) &2 =2 I FEH

el

—_
"o

3} 71&4 % Aol

1=
7

fal

kel
T

oH

_69_



o

fal

o)
oY

—_
"o

o

B
el

W

= Hola it

o o A 3

&o
Wh

ToR

_70_



ALek9] =%, pp.18-20

J

S
&

2l

, bp.20-23
Aber Q=5 pp.7-8
, 2004, kA

RN

=

=
1l

7+ Hi, 2001, 7] w
o

o] &, 2007, =4

H_}}a

%

)

xa

AFek9] &=, pp.10-19
« o334 2006, A WA g (A2, pp.171-234

J

A
&y

ol

(1), pp.

Ton

171 A (V) B4, pp.
AX 7] HAF(V) B ILA, pp.

AX 71 A (M) E.aLA], pp.
R

AA7IHAT (1) B, pp.
AR 7IHAT(TT) BIA, pp.

gh(o] 23 AA), pp.94-158
— 71 —

.
s

=)
Tl

, 1998, A

Al

q
114-127, 188-198

63-71, 87-98
Braja M. Das, 1998, Principles of Geotechnical Engineering(Fourth Edition),

Braja M. Das, 2003, E& 9 g Alold ntjo] pp.178-182



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

Giorgio Cassiani, 1998, A new method for the interpretation of the
constant—-head well permeameter, Vol.210, Issues 1-4, pp.11-20

Hans F. Winterkorn and Hsai-Yang Fang, 1975, Foundation Engineering
Handbook, pp.105-109

JOHN N. CERNICA, 2004, 71 %%, 0] A ¥, pp

LAKSHMI N. REDDI, 2003, SEEPAGE IN SOILS, pp

NAVFAC DM-7.1/2/3, 1982, SOIL MECHANICS DESIGN MANUAL,
pp.7.1-259-7.1-305

T.W.Lambe & R.V.Whitman, 1995, Soil Mechanics(SI Version), pp.

_72_



	Ⅰ. 서론
	1. 연구배경 및 목적
	2. 연구내용 및 범위

	Ⅱ. 기본이론
	1. 침투트렌치의 개요 및 구조
	2. 현장침투시험
	2.1 현장침투시험 절차
	2.2 조사 지점의 선정
	2.3 현장침투시험
	2.4 시험 결과의 정리

	3. 설계침투량의 산정
	3.1 단위설계침투량
	3.2 기준침투량

	4. 투수시험의 종류 및 방법
	4.1 실내투수시험
	4.2 현장투수시험


	Ⅲ. 침투트렌치의 모형시험
	1. 모형시험장치
	2. 사용 재료
	2.1 표준사
	2.2 송이

	3. 시험 방법
	3.1 표준사에 대한 투수시험
	3.2 침투시험
	3.3 시험 결과


	Ⅳ. 침투트렌치의 현장시험
	1. 현장투수시험
	1.1 시험 방법
	1.2 시험 결과

	2. 인위적 저류를 통한 현장침투시험
	2.1 시험 방법
	2.2 시험 결과


	Ⅴ. 침투량 분석
	1. 비침투량에 대한 기존식과 제안식의 비교
	2. 기존식에 의한 설치시설의 침투량 분석
	3. 제안식에 의한 설치시설의 침투량 분석
	4. 침투량 산정의 비교 분석

	Ⅵ. 결론
	Ⅶ. 참고문헌


