Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.5.679

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 5 pp. 679-686, 2020

AR AAF7 0l B d AN ADAFY 2A

Seismic Vulnerability Analysis of River Levee by Earthquake Return
Period

Kyung-Oh Kim, Heui-Soo Han'

Department of Civil Engineering, Kumoh National Instititue of Technology

2 9 & dFolM: 38 3 s AL tdos ZFAIE AFF7] 2004, 5009, 10009 2231 24000
=2 AYgsto] ZIZH M Aoz EAseit H?-i% Joll mhe AKFHRY BA4e sl shd Aol SHL A4t
of Aol ASE Bt AAH, A3 WA A9 HMele JFANTY FAR AYgS RYoH A@F7] 2400
oA 7+ EUﬂ APE QT S 9 AE A, A B8 bdeS Vo2 AP 24009 W A A
°F 31.5% a3k n = % 26.7% Hashe Ao YepEth BE APF7|IA i 7S e =3t
o= uetgth s, FEEHABRAY o/p’ ¥Rl e IS AEI A, Ao Qg AF 2 %Jv
o] Jzstol A@F7] 240092 = 1iH RO A] HAYslrt Ak Ao ® UER X Ro] AFgs] Foket A
2 Uepeth £ A3 B S Wi A 7129 Aol Bade] ASHNA wetHY, S5y BEe %o&
AE Ao dizt Bt 71 Ad-ol Wttt weEr.

mﬂ:

é
o
2y

fBorrore o

Abstract In this study, the seismic vulnerability of public river levees was analyzed quantitatively. Input
seismic waves were generated in Pohang seismic waves in return periods of 200, 500, 1000, and 2400
years. The behavior of the levee was analyzed by seismic vulnerability analysis according to the return
period. The displacement that occurs during an earthquake showed the same tendency as the input
seismic wave and was largest in the return period of 2400 years. An analysis of the sliding stability
revealed a 31.5% and 26.7% decrease in the sliding safety factor for the return period of 2400 for the
landside and waterside, respectively. An examination of liquefaction by the q/p' ratio showed that the
seepage line inside the embankment rises due to earthquakes. As a result, in the case of a return period
of 2400 years, most embankments generate liquefaction, making them vulnerable to earthquakes.
Through this research, it will be necessary to re-establish domestic seismic-design standards and

establish clear standards for the results through a dynamics method.
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Where, 0, denotes saturated volumetric water
content 6, denotes residual volumetric water

content « denotes air-entry value reciprocal n
related SWCC
denotes coefficient related to the slope at high

denotes coefficient slope m

levels of capillary absorption usually applied
m=1—1/n.

b = (1= ((ar) (14 (ar))™™)]?
(14 (an)"]™?

Where, h denotes negative pore water pressure

)

(matric suction) head «, n, m denotes

coefficient  related  unsaturated  hydraulic

conductivity curve.

H o)A ALH Aute] EXFEAL Table 13+
2t} FLEAFAY ASE Carsel et al(1988)0] Al

A3t golEfHo] AE Q1-8519.0m, KICT(2004)2t A
AA Al HEH AHERA A7 52 F3Ho R HES)
of &-835+tH5,10,111.

Table 1. Unsaturated soil properties using seepage
analysis [5,10-11]

Textural Class Sand ‘ Loamy Sand Clay Loam
uscs SM CL
0, 0.045 0.057 0.095
0, 0.43 0.41 0.41
[0} 0.145 0.124 0.019
n 2.68 2.28 1.31
m 0.627 0.561 0.237
k (cm/sec) 0.0082500 0.0040528 0.0000722
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AES 443ty g9 9 EX FE5YI ADY=S
v W3] QPYAS WU & Q= 7St WiHolt) 2
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AuzAL AR2E B8 AA5ArHTable 2 &2)[5,11].

Table 2. Mohr-Coulomb shear strength parameters
for Soils [5,11]

Unit Weight Cohesion | friction angle
L USCs
e kN/m? | (kPa) ©)
Backfill SM 19.0 10.0 25.0
Landfill CL 18.7 30.0 20.0
GC 19.0 0.0 35.0
Alluvium
CL 18.7 10.0 20.0
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