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ABSTRACT

Liquefaction of soil foundation is one of the major seismic damage types of infrastructures. In this paper,
deterministic and probabilistic approaches for the evaluation of liquefaction potential are briefly summarized
and the risk assessment method is newly proposed using seismic fragility and seismic hazard curves.
Currently the deterministic approach is widely used to evaluate the liquefaction potential in Korea. However,
the there are a certain degree of uncertainties in the scil properties such as elastic modulus and resistant
capacity, therefore the probabilistic approach is more promising. Two types of probabilistic approach are
introduced includiﬁg (1) failure probability for a given design earthquake and (2) the seismic risk of
liquefaction of soil for a given service life. The results from different methods show a similar trend, and the
liquefaction potential can be more quantitatively evaluated using risk analysis method.

Keywords: liqguefaction potential, seismic risk, reliability analysis
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P Aol SPT A3 W A st 58 olgsl] T Bk Bk Wolel o AAE uge
WALAZE(D (A ER, 1997), St 9l oAl -] Uzl B34 (FHsordtdy, 2000) & #08 +
e}, o] Ao 7)€ A3} WrREE 1A (A es, B4l 2000) & o) 83te] s Hlsigi
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A3 A o T2E, Auk 49X 8l skl oidt EE TEisk] sk A 23k Hd
Z9E gEFHoR sk el olF 8l &4 FEWFER 0Tl A (resistance function,
R(x)) ¢} 358 (loading function) 25 AHE §=(reliability function) & 7311, 0|2%¥ =|8§ 9 o
HAGE 4 F Ao HFFE(P) St A (D3 2ol AP FETEIF(F(x) & 58y &8
UEFE( f(0))E 018310 78 F glr} (FF4 1999).
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Shinozuka $(2002)& A&kt 2L the 4 (D)9 ZE 2413 dFATRIES ez Jepgich
o714 Al S0 s EERxE 534 (maximum likelihood estimate) o] 93] 78 <= 9k
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£ FEHEE s} ekl 4 ik
D, [y /7" X1+ /y™)] (3)

ool ¥ 2% 470 Al tisle] HEEH /G, A48 BAIE B3P A8 Al B85S e
Folt}, daelA & = kel TEYY e webA Ay Fd Covakel gl AgEeH, ol & ¢
G o ARtole} slehs P& AEl & Zolo] Wb AF o] Aolge ¢ & Ut BE Bl U@ A¥E
TYsI 1 ANE HFe A Aol o ol R WiHANIES Sm, 5m, 10mE ¥/ 75U
AHE 4z vEdle] dEHGLR ole-S TS Stk X 304 AFE 4 e
A BA%E Ausislt

Drnevich) & AM-SISItE A= olejdt Bl F Al 4 ¢ »°

GIG, , =1/(+yly%), D=

H 2. 474 ABO| St RS ,0, 50 )0 BEENZL

Jsstial =23

P=50kPa P=100kPa P=200kPa

},G }’D },G 70 }/G 70
S1 0.0427 0.1069 0.0518 0.1617 0.0650 0.1997
S2 0.0412 0.1076 0.0496 0.1609 0.0739 0.1818
S3 0.0366 0.1251 0.0460 0.1260 0.0535 0.1592
S4 0.0413 01371 0.0526 0.1657 0.0653 0.1852
B 0.0404 0.1192 0.0500 0.1536 00644 0.1815
EFHR 0.0026 00146 0.0030 0.0185 0.0084 0.0168
COV 0.0654 0.1227 0.0593 0.1206 0.1303 00923

B 3. MEY cilao) ALSE HE54Et

T HUEFR(H/m3) | Gmax(ti/m2) G D CRR
1.60(0.07) £822(0.07) 0.040(0.065) 0.119(0.123) 0.24(0.05)
e 1.60(0.07) 6822(0.07) 0.050(0.059) 0.154(0.121) 0.24(0.05)
1.60(0.07) 6822(0.07) 0.064(0.130) 0.182(0.092) 0.24(0.05)
24 A= 1.60(0.07) 5813(0.07) 0.030(0.2) 0040.3) 0.25(0.05)
e g8 1.60(0.07) 6305(0.07) 0.03000.2) 0.04(0.3) 0.17(0.05)
35 1.70(0.07) 9726(0.07) 0.037(0.2) 0.11(0.3) 0.60(0.05)
3¢ 2.00(0.07) 14979(0.07) 0.630(0.2) 0.0500.3) 0.60(0.05)

) 239k 7k B4 (COV, Coefficient of Variation)
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