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SUMMARY

»
'0

Study on improving infrastructure maintenance for adaptation to climate crisis

: Focusing on river bridges

Lee Jongso, Lee Sangeun, Yoo Hyunji, Pyo Heejin, Shin Jinwook

Key words: Infrastructure, Maintenance, Climate Crisis, River Bridges

As natural disasters caused by climate change intensify, large-scale damage
to people and facilities occurs more frequently. Korea has also experienced
significant casualties and economic losses recently due to these circumstances.
The  National Institute of Meteorological Sciences has predicted that
temperatures and precipitation will increase in South Korea, and the damages
associated with climate change are expected to increase as well. The Korean
government considers climate change as one of the direct causes affecting
facility safety, but climate impacts are not sufficiently reflected in the "Facilities
Safety Act, and the "Infrastructure Management Act, , which are laws related
to facility safety.

This study examined legal and institutional improvements to respond to the

climate crisis and safely manage for river bridges. Implications were derived by

reviewing the safety inspection, safety diagnosis, and performance evaluation of

SUMMARY - 123



river bridges performed in accordance with relevant laws, and measures for
performance evaluation and performance improvement of river bridges were

derived by utilizing risk analysis methods.

In Chapter 2, we investigated the outlook for climate change in Korea and its

impact on river bridges, and the main results are as follows.

» Temperature, precipitation, and Climate Extreme Index are expected to
increase even if the country achieves net zero by 2050.

® Assuming that the Earth's surface temperature has risen by about 1.5°C, high
temperature phenomenon(occuring once a decade) and heavy rain are
expected to increase by about 4.1 times and about 1.5 times, respectively,
compared to those of 1850-1900.

® As a result of a comprehensive review of the cases of bridge collapse and
climate change factors that affect bridge safety, lack of freeboard and span
length and scour were found to be factors that directly affect bridge collapse.

In Chapter 3, system and standards for infrastructure maintenance were
reviewed, and the main results are as follows.
® In maintaining river bridges, ‘minimum maintenance standards’ and
‘performance improvement standards’ must be complied in accordance with
the TInfrastructure Management Act,, and safety inspection, safety
diagnosis, and performance evaluation must be conducted in accordance
with the "Facilities Safety Act,.
® As a result of reviewing the status of safety inspection, safety diagnosis, and
performance evaluation of river bridges, it was found that the freeboard and
span length of bridge were not considered during the maintenance stage.

m It is expected that the flood volume, flood level, and flow velocity of rivers
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will increase due to climate change. In order to respond to the climate crisis
and safely maintain river bridges, the freeboard and span length of bridges
must be inspected when safety inspection, safety diagnosis, and performance

evaluation are performed.

In Chapter 4, a risk analysis method for river bridges was developed
considering bridge freeboard, location, etc., and high-risk river bridges were
identified. The main results are as follows.

m AHP was performed to derive weights for each risk factor of river bridges,
and priorities were listed using PROMETHEE method. High-risk river
bridges in Miho river were selected based on the results of
AHP-PROMETHEE and field survey.

» Using the PROMETHEE method, 8 bridges(20% of Miho River bridges) were
initially selected, and through field investigation and verification, 3 bridges
were finally confirmed as high-risk river bridges.

® The risk analysis method for river bridges developed in this study can be
used as basic data for decision-makers to preferentially select high-risk river
bridges, and is also expected to be applicable to other infrastructures such
as river banks and cut-slopes.

In Chapter 5, a maintenance plan for river bridges to adapt to the climate
crisis was established, and the main results are as follows.

m It is proposed to add the inspection factors such as freeboard and span
length when performing safety inspection, safety diagnosis, and performance
evaluation of river bridges.

m Tt is proposed that a performance evaluation by the management entity
conducted on river bridges are expected to cause significant damage in the

event of collapse, even if they are facilities in type 3.
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® The risk analysis method proposed in this study can quantify the scale of
damage in the event of a bridge collapse, so the priority of facilities requiring
urgent maintenance can be determined.

® In maintaining river bridges, this study provides a scientific framework for
responding to the climate crisis and improving the 'Infrastructure

Management Act,.

This study derived the factors to be considered for maintaining river bridges
from the perspective of adaptation to the climate crisis, and developed the risk
analysis method considering the spatial distribution of facilities. In addition, the
need for river bridges to adapt to the climate crisis and the improvements of
the "Infrastructure Management Act, were presented. The results of this study
can be used as supporting data in developing safe and efficient maintenance

plans for infrastructures.
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