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by Measurement of Horizontal Drainage Flow Rate by Damage Degree
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ABSTRACT : In order to prevent slope disasters caused by rainfall, it is very important to quickly exclude rainfall. In Korea, horizontal
drainage holes with excellent economic feasibility and construction performance are generally applied as a method to lower the
underground water level. However, horizontal drainage holes constructed on the site are often uniformly constructed regardless of
the presence or absence of other water or ground conditions, and it is often difficult to expect drainage performance of horizontal
drainage holes due to poor maintenance. In this study, an artificial ground was created using model construction and horizontal
drainage experiments were conducted to measure the amount of horizontal drainage drain in a certain amount of control area 0%,
25%, 50%, 75%, and an evaluation table (draft) that can quantitatively evaluate horizontal drainage based on measurements and design
documents is proposed as basic data.

Keywords : Horizontal drain hole, Groundwater, Groundwater drainage, Model construction

A
N
0.
o
2

ofat WlEhA AShE WHSH] SIHAE 41453 BB HiAske Aol vhe Fasteh St AskeolE
A3k A1) Hol kL, Hl Aol Pulp3e MUK o Hgstu gleh el AAA A3

32 4 Ao AFEL 57t gonl, fAwe} A ol
F3glo] SRR Bl ASE 7] BE A9 ek ool & AToAL RPERS ol gof AL 24
3 o4 WA QY BAN BAWE 0%, 25%, 50%, T5% Avele] Sgulg

HlS3e ARHOR H 4 ol HIHECHE Aste] B

4 L

o, ot =
o
E
o
il

o

O

i

Of

i

1o

do

o

i

N

=

1o

I

rN

j:._(‘

rd

g

Eé& r

—

=
>

4>
o, &
=
>
ofs
>
i)
filo
4
03(—_1
QL
32
T
.1
ofl,
=
>
of
=
>
¢
_LL.;

2odo o @ rfr N fo
>
>
o]
o

&ty &
O ot
NI
N
ol oX,
o
2
o
_-3
A
2,
=
A=)
X
X
f
o)
ol
tlo
o
oft
o
il
I~ o
oft,

1
to
L2
3

Hulled, sk, Aske HieAld, LEA

1.M 2 O QIR EAIEI St AAEA | e &
A 5= A4t} Han et al(2009)2 F=A-S o]t

T Ul By Hd Aol 25k Noh et al Aot AoksHe Fof B nigwe e HESH
(2006)> 15Smmvhr -3 5=7F 2443 ALE S A9 A gl AR A84S stk Kim et al.(2009)=
Helleg ol whet =gl vldA] A Bl o et 27f s 1 eRhiees d3 A 2
& 1126 o, Ftf| A|5l=9] gol= o 12mQl o= e} Ly 3HS Ak o)A sguligol tidt o
Hoh g2 202 pRbaey A2 A vgdchdes e A7F o] RojA|aL Jlom, & AFolM s Adl HE &
1276 2.2 PgAJo] S7lelaL, 2df #slk9] =ol= °F 9m FEXE At FENEZAE o8-8 A =
2 Yol o2 YEITh Lee et al(2007)2 =gl et +BuileE2] e B At 75 st
ol thet AR 4 A7t A mAfek Aol Al ot Ry S wE 2714% tinl Ede 2l

1) Master’'s degree Department of Civil Engineering Sang Ji University
1 Post-doctoral Researcher, Civil & Environmental Engineering, Korea Advanced Institute of Science and Technology (Corresponding Author :

idonghyuk@hanmail.net)

2) Researcher, Department of Civil Engineering, Sangji University



fom, Aneae Ba) 2uleTe) A WA 9 7ol Lsm ko] 23m Aeigon, RRER s
i BHERHE A, oo} w47} F1se AE Astel 297t x|4mol u
o uigvlo] e, 12 I3 & o] ooty 54
i 01—61- IEE 3| AT Ke: ] EX 4]1?]; A AP AL
sl SUEE A ol Jarstech mael Arolis 43
P BN 0T Es 2 AN 5 YES 4T, AR 3T ) 730 4w
P FEe ANT 5 A= ASATHFie 1.
21 Ml PHERMH x| b 2% gl A e S e
ATE ot g BRI EXE ARSILE 27| & 2m, o= AAJstglon, 2N HIE Faf ATA-HA
T [Feemememmmm e m =
M e rain device
- Y g g g AR o b gyt

2600

1000

ﬁ- 500 T 500 T s00 Bs

I 300

Fig. 1. Soail tank

(b) Pressure valve device (c) Pressure pump

Fig. 2 Equipment for artificial rainfall
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(a) Drainage hole

(b) Installation of nonwoven fabric

Fig. 3. Horizontal drainage hole production
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(a) Front view

(b) Side view

Fig. 4. Horizontal drainage hole damage control
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Table 1. Changes in case conditions of horizontal drainage experiment

Case Blockage2 area Drainage2 area | Degree of blockage
(mm’) (mm’) (%)

Case 1 - 78.5 0%

Case 2 19.2 59.3 25%

Case 3 39.5 39.1 50%

Case 4 58.7 19.8 75%
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Fig. 5. Horizontal drainage hole flow volume compare

Table 2. Horizontal drainage hole flow volume
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Table 3. Reduction rate of horizontal drainage hole flow volume
by level of damage

Flow volume decreasing rate (%)
Degree of damage (%)
No.1 No.2 No.3 Average
Case2 (25%) 14.63 22.22 27.66 21.50
Case3 (50%) 63.41 68.89 70.21 67.50
Case4 (75%) 78.08 80 80.08 79.63

Experimental Horizontal drain Flow volume Average flow volume Degree of damage

conditions hole number (em®/min) (em®/min) (%)
No.1 4.1

Casel No.2 4.5 4.4 0%
No.3 4.7
No.1 35

Case2 No.2 35 3.4 25%
No.3 34
No.1 1.5

Case3 No.2 1.4 1.4 50%
No.3 1.4
No.1 0.9

Case4 No.2 0.9 0.9 75%
No.3 0.9
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Table 4, Drainage performance check item grade table (draft)
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Flow volume decreasing rate (%)

Check list
A (Great)

B (moderate or cautio

us)

C (insufficient or bad)

The degree of clogging of the drain

Drai i
rainage periormance hole is less than 1/4 of the total area

The degree of clogging of the drain
hole is less than 1/2 of the total area

The degree of internal clogging of
the drain hole exceeds 1/2 of the

total area

No ab liti d
Peripheral of the drain hole © abnormatties aroun

Maintaining wet conditions around

Groundwater outflow around

the drain hole the periphery drain hole
L 50% or more reduction in average
The amount of outflow Maintain average runoff Low or no runoff
runoff
Table 5. Drainage performance on-site inspection checklist (draft)
Drainage performance site checklist (draft)
Check list On-site inspection Ratings Total score
. . . . A B C
Inside the drain (Record inspection contents)
100~91 89~61 60~0
. . . . A B C
Peripheral of the drain hole (Record inspection contents)
100~91 89~61 60~0
. . A B C
The amount of outflow (Record inspection contents)
100~91 89~61 60~0
Table 6. Horizontal drainage hole drainage performance evaluation criteria (draft)
Drainage performance evaluation criteria (draft)
Check list On-site inspection Ratings
A (Great) - Free from defects 90 or higher
- Minor defects that may cause deterioration in the performance of the structure or extensive
B micro defects in auxiliary members have occurred, but the stability of the overall facility is 89~61
(moderate or cautious) not affected, and repairs are required to prevent deterioration of durability and functionality (moderate or cautious)

- Periodic inspection required

C
(insufficient or bad)

- Precise inspection and measurement required

- A condition in which a defect in the structure has occurred and urgent repair and
reinforcement is required, and a decision must be made on whether to restrict its use.

Less than 60
(insufficient or bad)

Journal of the Korean Geo-Environmental Society Vol. 24, Issue 1, January 2023 49



N
o
o
£Q
lo
v
=N
fo
iz
2
=2
=
*i
.I..
N
or
o,
2
ok
o
>
il

™ = (EE‘Q]A_] ‘l“"]) ;F'
ioto] 2 e 9 wgo] Basi A}ﬁ

ol Astolof sla FUAAT AZo] Badt 4

9 P2 Lehfo] Mtk A 7128 4
PP 5 UES =85S AAsignt BT A
B7h 712l B gL Table 634 2

B Ao g gy 29l F BT 2909

(M

@

50

8 WISk HiA A

S|
=
He Sl et Al BRAEe

Gulage] SAE(T RS mAsle] SHA
0%, 25%, 50%, 75%2] A | &4 HARRE & 7197
AP 495 BApstel 4

Lof| g =S 84 363]
o] 9-=TFo y 4.4cm’/min, 25% &AM O] o =aF
I 3.4cm’/min, 50% £ANE 0] 9Z2F HF |.4em’/min,
75% AT §Z&5F Wik 0.9cm’/mino] UrEpyiTh

S WARE YR TE fEYT £ 0% A

o] G&TRS v|u- B4 A} SANE 25%9] fET9]

A S %] REGT v TAS o oF 23% U
T, &4 0S| HEBE £ 0%l 29

= 75%9] %Eu 39

©))

@

. Noh, H. J,,

e w 7)ol FA Pashs Aoz wus
u, 2 70 H% 50% 1*094 Sl 9l A
o] wj4: 7o) WA Zrashs Aow Arh
Ay BYER AR AHE WNgstel e wis
A o] TR oA, WSROl SRS A
%), BBl A 9)), C(ulFoI B2 Biato] B
K 5 QES WSeAE AAYE SFECHS At
QL o2 Ao WA WES sty HEaom
FUe 22T 4 AT A @AY hRESH
2 whsglon], 3o uet Aaxe] me] glof 712
2 Systel XS AT 4 U=E WSS TR
(ehe Atk

Smujgge) BEmO| 9y, 2 TR &4 5 St
Q) whale] Aol SaEvhy Sgulgel f\2e)
of AR AL $I5t 2wz Bl 7t
S oz wekdc

References

. Han, J. G, Lee, Y. G. and Kim, B. S. (2009), A case study

on application of dewatering method for slope stability, Journal
of the Korean Geosynthetics Society Vol. 8 No. 1, pp. 61~66
(In Korean).

. Kim, H. T., Jeong, J. M. and Lee, 1. (2009), A basic study

on upward soil nailing combined horizontal drainage, Journal
of the Korean Geoenvironmental Society, Vol. 10 No. 7, pp.
151~158 (In Korean).

. Lee, S. H.,, Chun, S. R. and Jeong, J. S. (2007), A study on

problem and improvement of drainage material for current slope
horizontality drainage existence, Korean Geo-Environmental
Conference, pp. 341~345 (In Korean),

Lee, S. and Chun, S. R., (2006), A study on
variation of slope stability ratio by slope horizontality drainage
existenc, Korean Geo-Environmental Conference, pp. 395~400
(In Korean).

A Study on the Evaluation Criteria of Drainage Performance by Measurement of Horizontal Drainage Flow Rate by Damage Degree by Interior Model Construction Experiment





