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ABSTRACT

KEYWORDS

Purpose: The area such as historic sites where distributed in the hills surrounded by the
mountains in the past, if heavy rains occur, soil that distributed in the substructure of
a sedimentary layer’s permeability decreases therefore, water do not smoothly drainage
and increases surface structures’ moisture content. Therefore, many phenomena occur
such as the muddy ground. This experiment tried to figure out the cause of poor
drainage, predicting poor drainage system when rainfall occur. So not only the base of
cultural properties distributed in the historic site, but also have big influences on the
upper structure.

Method: We are going to propose an improvement plan through the various sites
exploration and the field permeability test. In addition, analyze interrelationship to figure
out the cause of the poor drainage through monitoring under ground water.
Conclusion: As the result of the experiment, the cause of the poor drainage system
formed on shallow depth of ground level inside of a land. We can see that soil of surface
and fill deposit permeability was in poor condition. Therefore, it was in very
inappropriate hydrogeological condition when surface water permeate into the
underground when rainfall occurs.
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(a) Subsurface Water Flow Route (b) Rock Layer Distribution Chart

Fig. 1. Existing Data of Drainage System(National Research Institute of Cultural Heritage, 2010)
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2.2 XISEXE 24
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(a) Weathered Rock Stratum Line (b) Weathered Soil Stratum Line

Fig. 2. Stratum Distribution of Elastic Wave Refraction Method(National Research Institute of Cultural Heritage, 2010)
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(a) Steady Flow(365Day) (b) Droughty Season(455Day) (c) Fill with Water(610Day)

Fig. 3. Surface Water Condition Analysis Result According to the Precipitation Cycle
(National Research Institute of Cultural Heritage, 2005)

- 167 —



Journal of the Society of Disaster Information. Vol.14, No.2, pp.165 - 173

3.1 ZA} iz
ATA Gl TS ALl ASUG B EAERS ] Yo AFEA L ARS 2AE 42 13)4F FHHY
o AFEA AT gRE BES, YFOR T gom, SRR 245 HE ¥ R Fhetn dt 9450
ool $A1E Bol I qltk. B3] 24 THhel FYROIA HAFo] TAV A FAA BEsL Y

% 9 A%208 P58 HAF9 FAE AolAn Fovizh dEhs 39S Belm ok

3.2 8% 441

AER NFEHO] Fo A0 ASHE AN EATIY FRYL sesad 84 % ANFELAYS Fasic
7} %8 £44 e weks) S8 AFEAs Baste] @4 FRARS sl BaAY B Sastgon, A4
gl TalA AW FRARE sl 9 290l ot AW 5 B4 2 S Ao R FA5E S el ueE
A AIEA AEZ BEHAT,

W4 FAYe @ A% F4AY A% Figdsh 2ol MuEd 5450 HEL (SO = HF 2.35~ 3.21 X
10—5cm/sece] M2 FFAo] EFdt Hog BEAMEQon HAZI F3ES AEH 2y (SM)2 3.90 ~ 7.20 X

10-4cm/sece] WHE B44o] FBF o2 BHHAG tebd A W5 T8 A0 4¥ jPFe HED B
(SO F44ol W] W 294 A% PFol @ Fr4e BFY Zoz woHn

3.3 AL} EAI™

A BEALSY BELEAS gotety] s AU A s or O A Figh9 2ok vid s HEZH =y
(SO & 3.56 X 10-5cm/sec®] WHR FFAo] B How BAHIon, Wy Qﬂm AEA 2 (SM) &
3.19 ~ 8.26 X 10-5cm/sec?] HIZ FAo] B3It meba] A FFAPel o3 4 2.0m oW WHF 2
HAHZ FFEAHL 1.0 X 10-5cm/sec W] M2 F5EAo] Bste] 7oA Ax AR o3 Frede B
Aoz g,

BRELAE (K, cn/s) AUSLAE(K, cn/s)
1.0EA1 1.0E2 1.0E3 1.0E4 1.0E5 1.0E6 1.0E7 1.0E-8 1.0+ 1.0E2 1.0E3 1,064 1.0E5 1.06-6 1067 1.0E-8
0.0 ; - 0.0 ] —
L i WE=(0) : 3.21xi05  WOHEE(SD) U e % 2 = (50)
: B ALl U ocix = () mso o0t & 0 !
2.0 Y . | AS}R-Z(s0)- 1.0 t =
o ! 5 1 O] & = (M)
50 - g LI ] |
G 1 > @ L]
G40 90 2.0 SIEES (SH)-+-3- 10K105 1
z 12 X =(sC) : 2.35X105 |
EH 5.0 L |
“ 6.0 d : * = (SC) - 3.56%10°
' SRS ($H) © 3.90X104 8.0
7.0
®
8.0 . 2 4.0
= Yl s
90 1 egs =X o samy g TEES sx oo ez e
1.y EEEEE S e e Rl e e A e EE S S e
Fig. 4. Result of Field Permeability Fig. 5. Result of Laboratory Permeability
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Fig. 6. Result of Field and Laboratory : I I

Permeability Fig. 7. Permeability of Fill Deposit
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Fig. 8. Distribution on

the Fill Deposit Fig. 9. Measurement Result of Long Term
Permeability Groundwater(BH-1)

Table 1. Measurement Result of Long Term Groundwater

Boring No. Inj(t;ll Irﬁ;lel inﬁénﬂn?n ) MEQI?:IJm AV(e(IélEeHI:)ezvel Fluct(lrlna)tions
: : (GL.-m) )
BH-1 04 0.07 0.96 0.75 0.89
BH-2 0.0 -0.19 0.56 0.22 0.75
BH-3 0.2 0.01 0.62 0.30 0.61
BH-4 0.9 0.62 1.22 0.93 0.61
BH-5 0.9 0.53 1.49 1.20 0.95
BH-6 14 1.22 1.62 144 0.40
BH-7 1.1 117 2.14 1.60 0.97
BH-8 1.1 1.24 2.40 1.82 1.15
BH-9 0.6 0.49 249 1.43 2.00
BH-10 2.7 2.69 3.69 3.19 1.00
BH-11 2.7 3.02 3.98 3.50 0.87
BH-12 0.5 0.69 297 1.65 2.28
BH-13 34 2.81 3.96 3.64 1.16
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Fig. 10. Distribution of Fill
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Fig. 11. Correlation of Permeability depending

on Grain Size of Fill Deposit
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Fig. 12. Schematic Diagram of
Surface Permeability Test
Considering Fill Deposit’s

Coefficient of Permeability
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Fig. 13. Interrelation Conceptual Diagram of Fill
Deposit Permeability and Ground Water

Monitoring

Table 2. Penetration Capability of Fill Deposit

Item Flow Rate(V) Penetration Rate(Vs) Time(t)
Value 0.5x10-5cm/ sec 1.6x10-5cm/ sec 9.6month
1) Fill Deposit’s Coefficient of Permeability(k) = 1.0x10-5cm/sec
2) Hydraulic Gradient(i) = 0.5
Remarks 3) Grain length(L) = 4.0m
4) Void Ratio(n) = 30%
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Fig. 14. Interrelationship between Surface

Water and Ground Water Monitoring

5.2 E

g,
N
=3}
4
td
i
o,
ol
tio
>
>
okt
kd
[
il
KT
it
ox
fol

MERA G BE Uoe AMEAE AT F I AHNH F5A
[e]

k3|
= =X
B3] MR Ao] o) ATE A bt ge AR ATk

3.64mE BZo)A gHoz A5 = A% 2olw Yk
4) 25 5 sk ATl TS MdS B4 A AV e AR AdEH, Fgido] B
Ea o,
<)

MYFos AR A% A5 A

o=



H.S. Jung. et al. - Journal of the Society of Disaster Information Vol.14, No.2, pp.165 - 173, 2018

References

[1] Abdel-Dayem, M.S. Abu-Sinna, M.H. Amer, and ]. Deelstra., (1987). "Subsurface drainage in irrigated lands and its
effect on soil and crops", Proc. 5th National Drainage Symposium, 14-15 December, ASAE, Chicago, pp.168-177.

[2] Amer, AM., and Awad, A. A., (1974). “Permeability of cohesionless soils”, Journal of the Geotechnical Engineering
Division, ASCE, Vol.100, No. GT12, pp.1309-1306.

[3] Darcy, H., (1965). “Les Fontaines publiques de la Ville de Digon, Dalmont, Prais.

[4] Wesseling, J. and W.R. van Wijk., (1957). “The physical conditions in relation to drain depth", In:Luthin, J.N. (Ed.),
Drainage of Agricultural Lands. Madison, WI, pp.461-504.

[5 JKozeny, J., and Carman, P.E., (1965). “Flow of gases through porous media”, Acadwmic, New York.

[6] National Research Institute of Cultural Heritage, (2005). “Research Report on Cause of Mireuksaji Pagoda Collapse
through Structural Analysis”.

[7] National Research Institute of Cultural Heritage, (2008). “Final Research Report on Mireuksaji Pagoda Structural
Stability Evaluation”.

[8] National Research Institute of Cultural Heritage, (2010). “Mireuksa Ground Analysis Experiment through Geophysical
Survey”.

[9] National Research Institute of Cultural Heritage, (2011). “Design Structural Report on Mireuksaji Pagoda Repair
Maintenance”.

[10] National Research Institute of Cultural Heritage, (2013). “Primary Report on Restoring Mireuksa’s Maintenance Study
and Plan”.

[11] Reeve, R.C. and N.R. Faudey., (1967). "Drainage and timeliness of farming operations", In:van Schilfgaarde, J.(Ed.),
Drainage for Agriculture. Madison, WI, pp.55-666.

- 173 —





