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Derivation of System Requirements and Scenario for
Smart Bridge Facility Management System Development
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'ICT Convergence and Integration Research Institute, Korea Institute of Civil Engineering and Building
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Abstract The needs for smart city management technology has been increased for efficiently managing huge and
complex social infrastructures. Thus, this research introduces smart bridge facility management system based on sensor
and BIM technologies so that the inadequacy of current facility maintenance system and the limitations of data
objectivity, consistency and expandability can be improved. For which, current trends on sensor and BIM technologies
and standard information system were investigated to derive system develop requirements, and a scenario was
suggested to discuss how to utilize the suggested system. Research outcomes are expected to be utilized as a
preliminary research for developing the real application framework for bridge facility management.
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Fig. 1. Conceptual Overview of Smart city
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Table 1. Standard for Information Exchange

Type Name

STEP

Standard for computer-interpretable representation
and exchange of product manufacturing information.
Standard for a conceptual data schema and an
exchange file format for Building Information
Model (BIM) data

a product model and electronic data exchange file
format for structural steel project information

Japan standards CAD data
construction field

Korea Standard for CAD Drawing
exchange in Construction field

IFC

CIS/2

for exchange in

SCADEC

KOSDIC Information

CREERER
9, fAuE, Ausg A
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Table 2. Classification of Bridge Type

Type Name

Beam bridges

Cantilever bridges
Arc bridges
Cable-stayed bridges
Truss bridges
Concrete bridge
Steel bridge
Timber bridge
Composite bridge
Road bridges
Rail bridges
Rail and road bridges
Pedestrian bridges
Aqueduct
Simply supported bridges
Continuous bridges
Fixed bridges
Cantilever brdiges

Action

Material

Purpose

Support Type
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Table 3. Configuration of Sensor Types

Type Name

generally used to detect small amounts of energy
that are released from damages such as crack
initiation, crack propagation, and corrosion, etc
designed to detect the growth of fatigue cracks
in metal at a specific location on the bridge of
interest

Acoustic
emission sensor

Fatigue Sensor

gauges measure the relative stretching of a small

Strain Gauges .
segment of material

used either in conjunction with other monitoring

GPS systems, or to give a qualitative description of
the behavior of the bridge.

used to monitor pier behavior in response to

Tiltmeters/  |temperature changes and loading conditions, and

Inclinometer |also used to measure displacement by integrating

the slopes along the span of the bridge

Ultrasonic
C-Scan

used to locate voids in grout and corrosion in
post-tensioned bridge tendons

to measure the strain at a point by monitoring
the changes in vibration properties of a tensioned
wire attached to the bridge

Vibrating Wire
Strain Gauge
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Sensing System

Optical Data Sink Node Sensor Node
Logger

= S =
N

Facility Object Models based on BIM
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»
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Fig. 3. Conceptual Overview of Bridge Facility Management System based on 3D Object
Models and Sensor Technology
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