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Development of loT-Based Disaster Information Providing
Smart Platform for Traffic Safety of Sea-Crossing Bridges
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ABSTRACT

Jeollanam-do has 25 land-to-island and island-to-island bridges, the largest number in Korea. It is a local government rich in specialized
marine and tourism resources centered on the archipelago and the sea bridges connecting them. However, in the case of sea-crossing
bridges, when strong winds or typhoons occur, there is an issue that increases anxiety among users and local residents due to excessive
vibration of the bridge, apart from structural safety of the bridge. In fact, in the case of Cheonsa Bridge in Shinan-gun, which was recently
opened in 2019, vehicle traffic restrictions due to strong winds and excessive vibrations frequently occurred, resulting in complaints from
local residents and drivers due to increased anxiety. Therefore, based on the data measured using loT measurement technology, it is
possible to relieve local residents’ anxiety about the safety management of marine bridges by providing quantitative and accurate bridge
vibration levels related to traffic and wind conditions of bridges in real time to local residents. This study uses the existing measurement
system and loT sensor to constantly observe the wind speed and vibration of the marine bridge, and transmits it to local residents and
managers to relieve anxiety about the safety and traffic of the sea-crossing bridge, and strong winds and to develop technologies capable
of preemptively responding to large-scale disasters.
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Table 1. Types of car accidents caused by wind

Accident type Accident causes

Vehicl . Sudden action of high wind speed
ehicle overturnin
& A vehicle with a wide lateral area for wind pressure

. Instantaneous loss of straightness due to high wind speed
Loss of straightness . .. .
Gust effect caused by adjacent driving vehicles
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Table 2. Management standards according to the wind speed level of Yeongjong Bridge

Management standard (m/s) Action plan Note
- Upper deck : 3-lane bus/truck traffic restriction VMS (Variable Message Signs)
10~20 (low deck use) Light vehicle allowed on low deck
- Car driving under 80 km/h Safe driving speed (30% reduction)

- Upper deck : all lanes passing prohibition VMS, upper deck passing prohibition

20~25 e Safe driving speed on low deck (50% reduction)
- Lower deck : driving under 50 km/h Safe driving speed (30% reduction)
VMS
- k :alll i hibiti . S
Above 25 Upper deck : all lanes passing prohibition Passing prohibition in any case

- Lower deck : all lanes passing prohibition . .
Emergency inspection
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Fig. 1. Conceptual diagram of alarm information forecast system
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Table 3. loT measurement system function details

Function Details Note

Calling weather information from the local meteorological office to be analyzed
Data recall - Call wind speed, rainfall, earthquake information, etc. individually
Recalling accelerometer and wind speed data installed on the target bridge

* Noise filtering of collected data - Data quality improvement
Data process * Time point synchronization of data provided by the Korea Meteorological - Improved analysis
Administration (KMA) and measurement data accuracy
* Evaluation of current weather conditions by weather information item
wind speed, rainfall, earthquake .
( . peed, ram’a quake) . - Abnormal behavior
. * Field data analysis through extreme value analysis i
Data evaluation . . . occurrence possibility
* Prediction of on-site structural behavior in terms of recall .
. . . . . . analysis
* Rating of vehicle operation at the expected time, pedestrian caution, control
status, etc.
Real-time * Prediction and warning of target bridge wind condition and structure behavior

forecasting and condition - SMS Utilization
warning * Various uses such as simple information provision and traffic restrictions
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Fig. 4. Optimal loT accelerometer
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Anemometer Sensor Information

Name Model 05103
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Installed Palyeong, Jindo, Noryang,
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Fig. 5. Optimal loT anemometer
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