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Objeclives

» Gaining confidence In countermeasure usage.
» Basis for design guidelines/specifications.

» Providing guidance for field installations.

» |_ong-term performance monitoring.

» Potentially changes in design philesophy.
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ApPPreaches

* Physical Modeling (Flume Experiments)
— Erodible Bed Experiments
— Fixed-Bed Experiments

» Computational Modeling (Coupling CFD/CSM)
— Lab Calibration
— Field Application
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Physical Moedeling

& GENEX

1.5, Department of Transponalicn

Federal Highway Administration SYS TEMS



TURNER-FAIRBANKCHIGHWAY/RESEARCHICENTER

Physical Moedeling: Shear: EFallure and Edge Eaillure
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Eield Application

Capture the field condition of pier riprap

CFD simulation of riprap stability

Simple procedure for ease of implementation
Both design verification and guality assurance
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Reqguirements

* High resolution bathymetry data

» Options for rock placement in CFD
— Resolve individual rock
— Envelope surface

 Coordinates referenced to structure
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Candidate bridge: site

» Bridge on CA Rt. 89 ever Middle Fork of Feather River
* Riprap visible from the deck
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Basic mformation

» Year built: 1955

o Span length: 19.7 m, 26.4 m, 19.7 m
» Deck width: 9.8 m

s Skew: 34°

» [Freeboard: approx. 7 m

» Channel: Sand, gravel and cobble channel. Rock riprap
placed around Pier 3'in 2012 scour mitigation.

» Visible pile cap and riprap through clear water.
» The riprap Is estimated 5.5 ft to 7 ft thick.
» Depth: 4'~7" to top of riprap
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Pier 3 riprap. layoeut
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Select Appreaches

 Complete 3-D Imaging
« Stationary Near-site Profiling
» 2-D Imaging with 1-D Profiling
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Area of interest

& GENEX

1.5, Department of Transponalicn

Federal Highway Administration SYSTEMS



TURNER-FAIRBANKCHIGHWAY/RESEARCHICENTER

& GENEX

1.5, Department of Transponalicn

Federal Highway Administration SYSTEMS



TURNER-FAIRBANKCHIGHWAY/RESEARCHICENTER

& GENEX

1.5, Department of Transponalicn

Federal Highway Administration SYSTEMS



DHURNERSEAIRB ANKCHI GRVVAYERESEARCH ICEN 1 ER

APPreach 2 statenary. INear=site. Promnling




TURNER-FAIRBANKCHIGHWAY/RESEARCHICENTER

& GENEX

1.5, Department of Transponalicn

Federal Highway Administration SYSTEMS



DHURNERSEAIRB ANKCHI GRVVAYERESEARCH ICEN 1 ER

Stationary. Near-site Profnling (coentd)
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Hwy 89 OVER MIDDLE FORK FEATHER RIVER - PIER 3

+  FACING EAST/UPSTREAM NOSE e \WATER SURFACE

THE ACOUSTIC DATA PRESENTED ON THIS SHEET WAS
COLLECTED ON MAY, 15, 2014. THIS DATA IS A GENERAL
REPRESENTATION OF THE WATER BOTTOM AND/OR
SUBMERGED STRUCTURES AND IS SUBJECT TO CHANGE. THIS
DATA |5 FOR GENERAL PLANNING PURPOSES ONLY AND NOT
INTENDED TO BE USED FOR DESIGN OR CONSTRUCTION.
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Current Condition
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