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Development of A Bridge Lifetime Detection and Analysis Model (4/4)
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Abstract

Proper maintenance and restoration strategy for bridges is an essential issue, for
Taiwan is an island with frequent earthquake, typhoon and heavy rain, thus, bridge
competent might deteriorate more seriously. Nowadays, the bridge inspections in Taiwan
are almost visible (tangible), while the invisible (potential) risks such as earthquake and
scour resistant capacity are not taken into account.



This paper considers main risk factors as the competent deterioration, scour and
earthquake. In order to ensure the safety and extend the life-span for bridges and the
government limit budget, this study proposes the novel model, the Group Bridge life
cycle Maintenance Strategy Optimization Model. In the model, first, the study uses
Monte Carlo simulation to estimate the bridge maintenance probability from the
historical data. Second, using the artificial intelligence (Al) ESIM model to estimate risk
impact influence cost from the relationship through the input data (DER&U) and output
data (historical maintenance cost). Third, estimate the user cost of the bridges without
maintenance. Forth, sum up each risk factor's multiplication of bridge maintenance
probability and risk influence cost to obtain the risk cost as E(Cost). Last, the model
utilizes (SOS, Symbiotic Organism Search) algorithm to obtain the minimum LCC cost
EGT(Cost), and every year the budget limit will be confirmed. As a result, this study can
provide the optimal maintenance timing and cost as maintenance strategy for bridge

management division.
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