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Introductions

Dan Pfeifer — Transportation Hydraulics Manager

15 years working in Hydrology & Hydraulics
Water Resources and Transportation Hydraulics

Study and Final design

Stormdram Design

Bridge Hydraulics

Scour and Scour Mitigation
Sediment Transport

Stormwater Pump Stations

Large Scale Drainage Infiastructure
Multi-Dimensional Hydraulics

Field Assessment



PRINCIPAL BRIDGE FAILURE CAUSES

= Flooding — changing climate and extreme weather events are
causing more flood-related damages to bridges

= Scour — gradually wearing away streambed material (soils)
around and underneath the bridge piers and abutments

= Deterioration — bridges in US earn C+ rating for maintenance and
safety. One out of every nine bridges is considered structurally
deficient

= Design & Manufacturing Defects — weak structural elements,
insufficient redundancy, poor quality steel/concrete, improper
welding techniques

= Qther - overload, earthquake, collision, fire
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STATISTICS OF BRIDGE FAILURE
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Source: Michael Taricska (2014) Cause of Bridge Failure in US (2000-2012)
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TYPES OF BRIDGE SCOUR

Contraction Scour — results from a contraction of flow area at bridge which
causes an increase in velocity and shear stress on streambed

= Bend Scour — sediment eroded by a transverse roller of flow on the outside bank
caused by helical (secondary) flow in a bend

= Bedform Scour — occurs as part of the formation and movement of dunes &
antidunes in alluvial rivers, mostly in upper regime flow

= Pier & Abutment Scour — gradually wearing away streambed material around
and underneath the bridge piers and abutments due to vortex formation
(turbulence) near flow obstruction

= Long-Term Degradation (Headcut) — gradual lowering of the streambed
due to a deficit in sediment supply or mcreased sediment
transport capacity

= Lateral Erosion — commonly caused by realignment of a stream and erosion of
its banks near abutments of the bridge
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FHWA BRIDGE SCOUR EVALUATION
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GEOMORPHIC ASSESSMENT

Flow Obstruction — Vertical Channel Adjustment
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GEOMORPHIC ASSESSMENT
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HEADCUTTING
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ADOTI-10 Widening Gila
River Bridge Study
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I-10 BRIDGE LOCATION,
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I-10 HYDROLOGY
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I-10 FIELD VISIT
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I-10 FIELD VISIT
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I-10 BRIDGE HYDRAULICS ASSESMENT




I-10 BRIDGE HEC-RAS MODEL
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7T Hydraulic Design - Sediment Transport Capacity H E C— RAS B O X 20
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SEDIMENT TRANSPORT CAPACITY AT |-10
BRIDGE
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CONCLUSIONS

= Average annual sediment transport capacity upstream of I-
10 bridge 1s 111,000 tons/day

= Average annual sediment transport capacity at I-10 bridge 1s
only 17,000 tons/day

= Average annual sediment transport capacity downstream of
[-10 bridge increases to 110,000 tons/day

» Significant decrease m sediment transport capacity through 10
bridge crossmg will cause long-term sediment deposition (~4 1t
m 50 years) on channel bed, unless routme removal of sediment
occurs

» Abrupt increase m sediment transport capacity downstream of
F10 bridge crossing will produce geomorphic headcut (channel
mcision) with tendency to propagate upstream if not mitigated
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MODELING
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"\ DESIGN GOALS
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