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ABSTRACT:

Some river-crossing structures such as bridge piers are often placed within the river channel.
These structural elements along with the approaching ramps reduce the original sectional area of the river
and cause the flow rate to increase. The interaction between the water and bridge pier foundations and
high flow rate are the main reasons for local scouring. Affected by the weather and land
formation/geology, the water level and flow rate are usually very high during heavy rainfalls. These
conditions tend to trigger mudflows in the upstream areas and result in high mud-content in the
floodwater. The high mud-content flow mixed with boulders and tree trunks, and being under high speed
are highly destructive. Techniques in real-time monitoring of the bridge foundation scouring are very
limited. This project made an attempt to infer the bridge foundation scouring based on real-time
temperature and pore water pressure distribution measurements around the bridge pier foundation.
Boreholes were drilled respectively, at the front and back end of a bridge pier of the Taiwan Highway 1
bridge crossing Tajia River. A pair of inclination and accelerometer was installed in the bridge pier. All
pore pressure and temperature sensors were sealed in a steel casing before being inserted into the
borehole. The signals were transmitted to data logging and internet data transmission systems placed
inside of an on-shore control room. The recorded data proved the basis for overall evaluation of the depth
of scouring surrounding the bridge pier foundation.

The installed monitoring system successfully recorded the variations of temperature and pore water
pressure profiles during Typhoon Morakot. The depth of scouring estimated based on the recorded
reading was consistent with the ground configuration observed after the typhoon. The project shows that
this automated monitoring system is capable of offering the bridge manager real-time information to
Judge the severity of the scouring and decide if it is necessary to close the bridge. Using the real-time
data as the basis, the control of the bridge is optimized while offering maximum protection to the bridge
users. The instrumentation will enable information regarding the structural behavior of a bridge via the
long-term collection of inclination/acceleration and pore-water pressure measurement data. The
compilation and analysis of these data will help in the design of new bridges or rehabilitation of the old.
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A (m) A% & & (nm) B % f(nm) C# % & (nm)
0.5 1524 1524 1524
1.0 1530 1530 1530
| 1536 1536 1536
2 1542 1542 1542
2.5 1548 1548 1548
3.9 1548 1548 1548
4.5 1524 1524 1524
5.5 1530 1530 1530
6.5 1536 1536 1536

8 1542 1542 1542
9.5 1548 1548
11.0 1542 1542
12.5 1524 1524
14.5 1530 1530
16.5 1536 1535
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