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A Study on Maintenance Cycle Management using Three-Dimensional

Information Models

Application to the Railway bridges in West Japan Railway
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Purpose and method of this study

It is necessary to manage various data in order for maintaining bridge structures appropriately. In the usual
maintenance management of the West Japan Railway, inspection and repair are carried out by referring to 2D
drawings (extended elevation). However, the following problems exist. The first problem is that the 2D drawings
(extended elevations) are only a schematic illustration without dimensions. The second is that those drawing are not
shared in both repair and inspection. The third is that it is difficult to grasp in chronological order based on those 2D
drawings.In this study, the authors developed a maintenance management system by using 3D bridge models. Also,
the authors developed system that can easily make the 2D drawings (extended elevations) for management of the
inspections and repairs. In addition, the validity of this system was confirmed by comparing with the conventional
method.

Main functions of this system

(1)Construction of 3D bridge models : The initial rough bridge model is generated by selecting the type of structure
from the list of prepared standard structures. A complex and precise bridge model can be generated by entering
parameters for each part of the structure.

(2)Photo management : It is possible to precisely place the photo images in 3D space because 3D models and photos
can be matched using characteristic points such as the corners of the structural parts.

(3)Inspection and repair management : This system is possible to trace the shape of damages and repairs on the photo.
As previously mentioned, if the 3D model and the photos are integrated the shapes and position such as damages
and repairs traced on the photos are reflected in the 3D model. In addition, this system can track the progress of each
damage and repair by given it an ID number.

(4)Output of 2D drawings (extended elevation) : This system can automatically output 2D drawings (extended
elevation) from the bridge model as generated by entering the structure's parameters. In addition, the system can
damage and repair points output their exact location, shape and quantity.

Future development

This system the engineers must manually enter the photo position in 3D space. This operations is a large part of the
indoor work. In addition, the operation of tracing damages and repairs from photos is another major manual
operation and also takes up most of the indoor work. Future development is needed for automation of photo
positioning and damage and repair tracing. A potential solution would be to use image processing to extract
automatically the damages and repairs shapes.

*1 Graduate Student, Graduate School of Engineering, Osaka Institute of Technology, M. Eng.
*2 Professor, Faculty of Engineering, Osaka Institute of Technology, D. Eng.
*3 Professional Engineer, Senior Engineer of Technical Research & Development Dept., West Japan Railway Co.

*4 Professional Engineer, System Design Dept., JR West Japan Consultants Company

#C RO1 e



