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\- Lane E.W. (1955)
Y- Stream power

Y- Biogeomorphology
f- Backwater
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Y- Castro and Thorne (2019)
Y- Stream evolution triangle
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Y- Bankfull discharge
v- Silt factor
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\- Clear-water scour
Y- Live bed scour
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Y- Long-term degradation
Y- Contraction scour
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\- Pressure flow scour
Y- Vertical contraction scour
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\- Lateral contraction
Y- Vertical contraction
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Y- Biotechnical solutions
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\- Adaptive management
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Y- Project right-of-way
Y- Channel stability
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Y- Inundation
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\- Bridge Management System (BMS)
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\- Level 1 assessment
Y- Sediment and River Hydraulics — Two-Dimension (SRH2D)
Y- Surface-water Modeling System (SMS)
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\- Adaptive Hydraulic Modeling System (AdH)
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V- Risk point
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\- Push camera

Y- Crawler Mounted Closed-Circuit Television (CCTV)
Y- Side Scanning Evaluation Technology (SSET)

f- Panoramic images

&- Flat image scan
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\- Light scatter geometry

Y- Sonar profiling

- Spectral Analysis of Surface Waves (SASW)
f- Ground Penetrating Radar (GPR)

0- Ultrasonic
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\- Backscatter Computer Tomography
Y- Undermining

Y- CT-scan

t- Infrared Thermography (IRT)

o- Active IRT
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Y- Monitoring with reference targets
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\- Sonar

Y- Data logger

Y- Travel time

¥- Sonic fathometer

o- Angles of inclination
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\- Fiber Bragg Grating (FBG)
Y- Time Domain Reflectometry (TDR)
Y- Monitoring sediment-water interface
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\- Sounding rods

Y- Falling-rod instruments

Y- Gravity-based

f- Piezoelectric rods

8- Polyvinylidene Fluoride (PVDF)
£- Fundamental frequency
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\- Ground-penetrating Radar (GPR)
Y- Geophysical profile
Y- Tiltmeter arrays
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Abstract:

Reliable bridge and culvert design is crucial for creating safe and cost-effective transportation networks.
Yet, many existing manuals overlook key morphohydraulic processes that control the stability and service
life of river crossings. Gaps remain in guidance on flood-frequency selection, river morphology, sediment

transport, scour assessment, debris passage, and environmental continuity.

The Guideline on the Morphohydraulic Design of Bridges and Culverts in River Systems addresses
these deficiencies by integrating hydraulic and geomorphic principles into all phases of the project—from
site selection and geometric layout to construction, operation, and maintenance. Drawing on international
standards, national experience, and insights from historic and modern crossings, it provides a systematic
approach to flow capacity, floodplain interaction, scour countermeasures, and protection of upstream and

downstream reaches, while incorporating ecological considerations and construction staging requirements.

By uniting scientific knowledge with practical engineering, the guideline enhances the technical
reliability, resilience, and sustainability of bridge and culvert projects. It serves as a primary reference for
consultants, engineers, and public agencies responsible for riverine transportation infrastructure, supporting
risk-informed design and long-term performance under changing hydraulic and environmental conditions.
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