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Seismic Risk Analysis of Steel Pile Type Pier
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Abstract : Probabilistic seismic risk analysis was performed. Exceeding probabilities of combined stress and
maximum horizontal displacement of steel piled pier due to surface ground motion which was transferred from
base rock motion was expressed as seismic fragility curves. Occurrence probability of peak ground motion was
calculated by using the seismic hazard map on design code for harbor and fishery structures of Korea. Finally
seismic risk of pier structure was found by combining the fragility and the hazard and those were presented

through numerical analysis.
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Fig. 1. Peak ground accelerations in Korea.
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Table 1. Peak ground accelerations at Mokpo area

BIART | a e /R AT (g)

5051 10% / 511 0.020

1001 10% / 1043 0.025
200+ 10% / 2041 0.040
500 10% / 5041 0.060
1000+ 10% / 1001 0.080
240051 10% / 2501 0.110
480051 10% / 50051 0.140

Table 2. Parameters of extreme distribution
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Fig. 4. Amplification of surface acceleration.
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(a) 3—D model of pier

(b) soil spring model

Fig. 5. FEM model used in analysis.
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(a) Combined stress ratio(functional limit level)
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Fig. 6. Maximum response vs PGA.
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Table 4. Median and log-standard deviation
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Fig. 8. Fragility curves for maximum displacement criterion.

Table 5. Seismic risk of pier

N FeguE EEERES
- NerATE BAASE VoA BAASE
13] 5.034x10™ 4.676x10°° 3.394x10™ 2.367x107
108 1.897x1072 1.779x10™* 1.283x107 9.001x10™
504 9.133x107 8.893x10™ 6.253x107 4.493x10°
1004 1.743x10™ 1.778x107 1.212x10™ 8.965%107
20044 3.183x10" 3.552x10° 2.276x10" 1.785x107
500 6.162x10" 8.857x107 475710 4.403x107
34K X 0 1.0E+0 . T
okl A 3k 27 F ek gl 2| MY BHE-L o] §alo] £ 1.0E-1
- w
FuT2E] AW E LS Table 59 2o] 7811t} 50 ¥ 1.0E-2
ARE717Ye) it Q18 E HUA Y 2E-5n] 7= 23 @ 1.0E-3
s 1.
52 7155 TTNA ¢k 0.09(9%), B3R FE0l4] £ 1.0E-4
= °F 0.0009% 1004)] z}o]7} wgo AT}, FHriwel = : — i i ; :
T 7 el oF 0.06, B3R Gl 70 100 200 300 400 500
A oF 0.005010t. w3, 71:¢6§¢4—oﬂ A 2359 Periadiyre)
v 287} IA Ve B ao = FH ) Fig. 9. Seismic risk based on stress criterion.
W] Ve 2P o A YEldt) ol# 8
9] g5-g Aol o] 37 25 (I EE, 2003)7 H] AFskaL B3] el A5 =

el Tae] A9 B shEol Wlsh §

i Euky



Wi A pEEe] BEEA A9 E A 243

_ 1.0E+0 Pt
a
2 1.0E-1
% 1.0E-2 A5, #49, w-A (2003). ANESS] S 1H
® Aol qke] A e, SratEkEstelA | 15(),
£ 1.0E-3 . 242-248
3 10E4F nensc | AEA (2005). 257012 WAl 7 jeHESE A, o
® 10E5 : . i - el kel %388 A1, 17(4), 213-220.

“=0 100 200 300 400 500 AT 7

AAE, 7571, o138 (2005). Wkl FEEO EEZ
AN E 54 Sharaf ke g erE] A, 17(1), 32-40.

Fig. 10. Seismic risk based on displacement criterion. e g, Bl ER =TT (2005). o] AT

Period(yrs)

Ag-5 Bot Alo|&wtubA ZdiEs Hrtke 4, o
3| ks F &3] A, 17(4), 221-231.

Fig. 93} Fig. 102 AF-717H8 98 =5 YeRda Q) A7AY, AT, @Y (2003). F3Ee] MEAS 1 I
o HREE O & Ve aaa Bt B yyA| e 29 EE2o) 7ldjujsl] ARk, shsiclailzalsiA, 15(1), 21-32.
5o u-¢ e AL Nz o g B pREo] J|F oJH-E (2002). &4 AgAo)l=e BEH Ay, tFE
FHE X3 F 9l 7Fedol UANE BT T H813] =4, 22(4-B), 517-530.
ujo- k= oluo] 7| % u}, O]F-3 (2003). AYE I EA Q] v biaof digh A

3|4, sheral etk EhE A, 15(2), 86-96.
oJdE (2004). 724 M-S uHF FAE dEA

=
[Ih]
r

AFA A s _bsl ek a ek sl A, 16(3), 142-151.
59, 1749, B (2004). 332 HAEAAS g 2
. — 1= - — - = (<) [} o1, T [} (e =1 al
_ - N o N o - —_ T o 0 v s LT haA
Z]'—ﬁl)\] Q_Tii'»ﬁ}_—;._,—g] X]Z_L?’] t'r]E:E; %7}3}9&]1—’}' X]Z_]%_}')\g 5“ ool: glg‘s_ll-ﬁ] ;{] l()(l) 27-38.
52 A=Y AA7IZE HARANAFE 0] §-5F S FALL (2005). BFuF @ o8 A7) F
of HuANPIEEY SEUEdTE 78 5 %L T EduPro Civil Systems (2005). Proshake Users Manual.
A Tl S8 W] FHokwarals 519t X Kim, D.H. and Park, W.S. (2005). Neural Network for Design
2198w = x| 2853 Hokr 2 8 ale] A7kl uk & Reliability Analysis of Rubble Mound Breakwater, Ocean
a_ :ILT‘)_}_%:] _/’\_ —] —_H&'] @‘V’]' 7]%5’:3)34_/’\_:‘,;_01]/‘1% —%—EE} 7] Engmeermg, 32(1 1-12), 1332-1349.
. Shinozuka, M., Feng, M.Q., Lee, J.H. and Naganuma, T.

(2000). Statistical Analysis of Fragility Curves, J. Eng., Mech.
ASCE, 126(12), 1224-1231.

SE e AP NS BE AANES SE
TE FAFA Sk SRS 7 AL o vkt A Received February 1, 2007
&gl hh P32 PSS vhFeh ARSI o Accepted June 4, 2007
slol AaRs FPol R GRirEE Bl Bud Tx
=7} o] Level 72 A1g]/ds)|4] 2] &o] folx] ¢k
& iRl ek A3 A2 ko e}
=& Zo® Fdi



