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Abstract:

This project is to investigate the application of geotextile in the method of pier foundation protection
and finished the laying by on-site geotextile protection construction method on the research subject hereof,
which is Dajia River Bridge on National Freeway No. 3, to verify the feasibility of exercising the geotextile
protection construction method. Observation was conducted in 2021-2023. In this year (2024), the
continuation to observe the tripod block stability on the bridge under test and assess the effectiveness.
Meanwhile, a 2-D hydrodynamic model for the Dajia River basin, from Shigang Dam to the river mouth, was
constructed using CCHE2D. The parameters required for 2-D hydrodynamic model were calibrated and
validated using actual observation data. In subsequent plans, the hydrodynamic parameters for 3-D numerical
simulations can be obtained from this 2-D hydrodynamic model. This approach enables more reasonable
simulation and evaluation results.

This project establishes a comprehensive verification and assessment methodology through indoor
hydraulic model tests, on-site laying experiments, and numerical hydraulic analysis models. This
methodology can be applied by bridge administrations to the exercise of pier foundation protection
construction methods. The results will be provided for the bridge administrations, such as Directorate General
of Highways, National Freeway Bureau, Taiwan Railway Corporation,Ltd and county/city governments,
which has bridges in the downstream of Dajia River to apply in future.

Benefits of Research Results:

1.The verification, by on-site test, on the effectiveness of geotextile in combination with tripod block
protection construction method will be provided as reference for bridge administrations in making decision
in protection construction methods in future.

2.The 2-D hydrodynamic model for the Dajia River basin, from Shigang Dam to the river mouth, has been

completed. This will be provided varied methods of analysis and effectiveness assessment.
Application Availability:

1.The geotextile in combination with tripod block protection construction method proposed in this project has
been applied in the laying on Pier P22L,P23L&P27L of Dajia River Bridge on National Freeway No. 3. It
serves as a proactive and innovative management approach for bridge management policies.

2.The proposed methodology in this project will be provided as reference and adoption by the Institute and
other related agencies.
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CCHE2D+GUI CCHE2D+GUI Download

CCHE2D is an integrated software package developed at the National Center for Computational Hydroscience
and Engineering, the University of Mississippi. It is a general model for two-dimensional simulation and

analysis of river flows, dam break flows, non-uniform sediment transport, morphologic processes,
processes, pollutant transport and water quality. Thase processes are solved with the depth inte
Reynolds equations, mass transport equations, sediment sorting equation, bed load and bed defar

equations. This model is based on Efficient Element Method,
Me draulic structu
synchronously with the flow. Dry and wet capability enables one to simulate flows with complex topography
with ease.Three turbulence closure schemes, depthi-averaged parabolic, mixing length eddy vi

collocation approach of the ¥ ited Residual
ch as dams, gates and weirs, can be formulated and simulated

hod. Internal

sity models

and k- e model, and available. The numerical scheme can handle subcritical, supercritical flows and their

Bl 4.2 i A\’}‘?ﬁi‘\"‘:i\ﬁm

Mesh Generator (2D & 3D) Mesh Generator (2D & 30) Download

NCCHE has develope
CCHE3D models. The pr
meshes

omplete, interactive mesh generation program to support both the CCHE2D and
ram includes several techniques for the generation and optimization of structured

This graphical program al: on of complex mesh sy nd numerical

ws the rapid cre;
methods are available for the generation of boundary-fitted meshes. A novel multi-block 3
mesh generation for complex geometries.

stems. Several algebr;
roach facilitates

The NCCHE Mesh Generator is distributed as free soft and it is part of the CCHE2ZD modeling package.
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