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ABSTRACT:

The number of highway bridges in the Taiwan area is over 25,000, and the average age of
each bridge is nearly 20. The work load of inspection and maintenance increases with bridge age.
The bridge inspector used now has the shortcomings of high cost, huge body and difficult
operation. Besides, huge risk occurs in the inspection procedure in which a worker is placed
underneath the bridge. This project thus develops a prototype bridge inspector carried by vehicle
to inspect bridges in a fast, economic and safe way.

Based on the experience and results of projects from 2007 & 2008, developing the bridge
inspector, this project further focuses on photography definition, crack length calculation, vision
dead angles, and inspection positioning to enhance functions of the bridge inspector prototype.
The robot’s structure is analyzed using the finite element method. Field tests were taken on
Chang-Tang Bridge (Provincial Highway No. 2C) to validate the operation process of the bridge
inspector and examine the photograph quality under static and moving conditions. Field tests
showed that the bridge inspector developed by this project satisfied the requirement of inspection
for a screening tool, and provided of great economic benefit to bridge inspection with a cost of
less than NT. 800,000.
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Transport Platform Length 40 ft (12.2 m)
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PLATFORM
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#3-5 2IRiFEE Tk SLA-GPSI L w2 P ¥ A

A-GPS 55 R R A BT a8 8L
(5 R, &) X,Y) Zik ogiiatd

(=%)
(25.022297, 121.890500) (339873.19, 2768542.67) 0.406
(25.022298, 121.890500) (339873.19, 2768542.78) 0.381
(25.022298, 121.890502) (339873.39, 2768542.78) 0.183
(25.022298, 121.890503) (339873.49, 2768542.78) 0.087
(25.022298, 121.890505) (339873.69, 2768542.78) 0.124
(25.022298, 121.890507) (339873.89, 2768542.78) 0.322
(25.022298, 121.890508) (339873.99, 2768542.78) 0.421
(25.022298, 121.890505) (339873.69, 2768542.78) 0.124
(25.022300, 121.890505) (339873.69, 2768543.00) 0.222
(25.022300, 121.890503) (339873.49, 2768543.00) 0.203

¥ A-GPSIME 2z iz - RV b e GPS B » ¥t E F & g
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(25.022348, 121.890518) (339875.00, 2768548.36) 14.333
(25.022350, 121.890522) (339875.34, 2768548.55) 14.673
(25.022335, 121.890350) (339858.02, 2768546.78) 3.132
(25.022350, 121.890340) (339857.00, 2768548.43) 3.667
(25.022358, 121.890322) (339855.15, 2768549.34) 5.588
(25.022362, 121.890293) (339852.28, 2768549.69) 8.478
(25.022363, 121.890258) (339848.74, 2768549.85) 12.008
(25.022363, 121.890248) (339847.73, 2768549.85) 13.012
(25.022333, 121.890457) (339868.79, 2768546.66) 8.319
(25.022337, 121.890455) (339868.62, 2768547.03) 8.079
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