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Evaluation on the Seismic Performance of Port Structures using GIS
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Abstract

Seismic of the Korean Peninsula is terrible about 1,900times. Lately, because of a world-occurring seismic,
investment of seismic design about ground & structures come to the force as means to protect national life and
property. This study evaluated having seismic performance above design criteria among the existing port structures
not applied seismic design. Based on the results, classified apprehensive area of liquefaction from seismic
performance evaluation and made hazards according to liquefaction risk & structural performance using the analysis
of seismic performance and GIS method. After Establishing quantitative & detailed input database through
liquefaction evaluation and seismic performance, analysed all seismic data are used directly valuation data on repair-
reinforcement for apprehensive area of earthquakes.
Keywords : GIS, Seismic Performance, Liquefaction, Hazard Map of Seismic
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Figure 1. Flowchart of modified Seed & Idriss method
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Figure 2. Flowchart of Seismic performance evaluation
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Table 1. A chart of target facility

Facility Name Size Length Year (.)f

(m) completion

O M,J pier 3Mx3 720 2004
@ Y.D wharf 3Tx1 130 2000
® S.Y wharf - 73 1995
@ common pier 5Tx1 135 1994
® S.S wharf 700G/T 80 1995
® Inner dock 2Tx2 180 1994
(@ Inner wharf 700G/T 340 1989
J.S wharf 100G/T 160 1990
©® G.S.T wharf 100G/T 24 1995
D.M wharf 100G/T 313 1996
@ K.K pier 100G/T 159 1998
(@ Passenger Ter. | 500G/T 263 1978
@ Car ferry pier 5Tx1 172 1996
@ S.S east wharf | 100G/T 300 1991
® S.H wharf 100G/T 148 1986
(6 marine dock 3Tx1 368 1999
@ North wharf 100G/T | 1,912 1993
Smack wharf | 100G/T 550 2009
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Table 2. Evaluation results on the Seismic performance of target facility

Hag Ao ojn)

Detail evaluation Step. 1
accGeli(;;l;[(iion Liquefaction Slip Overturnin 222:?5 Circular Rerlrlzefz:ce Note
(A) g(B) ©) arc.(D)

O M.,J pier 0.114¢g 248 1.12 1.71 5.71 1.08
@ Y.D wharf 0.118¢g 7.97 0.94 1.13 0.54 1.30 need A, C
@ S.Y wharf 0.117g 2.64 1.10 1.44 1.28 1.22
@ common pier 0.123g 2.72 1.12 1.50 1.07 1.59
® S.S wharf 0.120g 4.06 0.94 1.25 0.90 1.34 need A, C
® Inner dock 0.128g 6.02 0.91 1.16 1.07 1.63 need A
@ Inner wharf 0.121¢g 2.19 1.05 1.06 0.91 1.13 need C
J.S wharf 0.114¢g 1.55 1.08 1.09 1.04 1.18
© G.S.T wharf 0.113g 2.63 1.12 1.21 1.28 1.30
D.M wharf 0.091g 5.76 1.18 1.18 1.06 1.19
@ K.K pier 0.119¢g 2.95 1.10 1.27 1.37 1.01
@ Passenger Ter. 0.128¢g 9.85 0.87 0.90 not calc. 1.10 need |A, B, C
@ Car ferry pier 0.122¢ 3.26 0.98 1.37 0.68 1.11 need A, C
@ S.S east wharf 0.121g 3.05 1.10 1.45 1.09 1.18
® S.H wharf 0.122¢g 7.97 1.05 1.11 0.83 1.09 need C
@ marine dock 0.117¢g 3.60 1.07 1.44 1.50 1.26
@ North wharf 0.129¢g 4.64 1.14 1.36 1.03 1.27
Smack wharf 0.074¢g 3.64 - 1.31 - 1.34
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