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ABSTRACT

Hundreds of bridges of abutments, piers, deck and approach roads damaged during
Typhoon Morakot in 2009. Except the structural security problems due to the service
life, the river bed where the bridge located were scoured deeply by flood is the main
reason. In this study, estimating the largest scour depth of front of the bridge is the
purpose. The analyzing pier named PL28, located at National Freeway Bridge in the
Dajia River, the reach is about 3,285 m long and 1,165 m wide between the cross section
7 and cross section 13. A 2-D numerical model, SRH-2D, is adapted to simulate hydraulic
mechanism and sediment transport in study area. The general scour depth is calculated
by Parker's equation which is one of equations of sediment transport simulations in
SRH-2D. Furthermore, the simulated results of hydraulic patterns can be adapted to
calculate the local scour depth by the Inglis formula, Laursen formula, Neill formula,
Shen et al. formula, Wu formula, Jain and Fischer formula and Froehlich formula etc.
Then, the contraction scour depth which is calculated by Laursen’s equation is integrated
with general scour depth and local scour depth to complete total scour depth.

The final results were compared to the monitoring sensors installed by the National
Center for Research on Earthquake Engineering in Taiwan. One rainfall event named 0519
(2014) was selected to be the event in the simulation and the field case. In this study, not
only calculating the scour depth in the front of bridge, but also designed four kinds of angles
0°, 15°, 30°, 45° which are between the water and pier to estimate the relationship between
bed element and water level. We found that the horizontal influence distance of backwater
resulted from the pier is about 10 m. In addition, the scour depths estimated in various
angles are quite closed. Therefore, it is recommended to use the 0° and the five times
diameter of the pier as the position to estimate the total bridge scour depth. Based on
comparison results, the Froehlich formula is recommend being the estimation formula in this
research area after comparing with the estimating and measuring data.

However, due to the different characteristics and the hydrological conditions are not the
same of each river, the results of this study only proposed for the National Highway No. 3
Bridge pier in the Daija River. It is suggested to continue study on the bridge scour depth
in all important bridges. Thus, the specific suitable formula on allocated bridge scour
estimation could be obtained, and the bridge project safety could be assessed.

Keywords: Bridge scour, 2-D numerical model, local scour, contraction scour, general
scour.
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