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Presenter
Presentation Notes
- General background on bridge scour 
















Presenter
Presentation Notes
Two primary components of a POA

 instructions regarding the type and frequency of inspections to be made at the bridge

 a schedule for the timely design and construction of scour countermeasures 
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Presentation Notes
Countermeasures are installed on or near a bridge to measure scour and alert of scour conditions

Hydraulic include armoring and river training

Structural includes foundation strengthening or modification

Biotechnical includes

Monitoring includes portable, visual and fixed instrumentation
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Presentation Notes
Portable instrumentation includes hand-held devices, scour trucks and scour boats
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Presentation Notes
May be used in combination with each other
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Presentation Notes
Basic components of most scour monitoring systems
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Presentation Notes
57% commercial; 43% solar
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Presentation Notes
Rods/masts – driven/augered into the streambed
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Buried sensors / transmitters – 9 year battery life
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Tilt Sensors
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Texas A&M STV



Presenter
Presentation Notes
Measure movement in 2 directions
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Time Domain Reflectometers

6 - odesle [ |

Cable to
on-shore
mmstrumentation

Anchor
Length

CRREL, USCOE



Presenter
Presentation Notes
under an ice cover, ice jams, and debris fields 
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Use of Fixed Scour Monitors

m 33 states and the District of Columbia
m Over 120 bridges identified

m The majority reported a history of bridge
scour or were scour critical by calculation
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Presentation Notes
33 states are using or have used


States with Fixed Scour Monitors

States with Fixed Scour Monitoring Installations
(based on survey responses and research)

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Indiana

lowa

Kansas
Maine
Maryland
Michigan
Minnesota
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
Ohio

Oregon
Rhode Island
Tennessee
Texas
Vermont
Virginia
Washington
Wisconsin
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Data Being Collected

m Streambed elevations
m Bridge movements

m \Water Stage
m Velocity measurements
m Rainfall
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Presentation Notes
In conjunction -  when monitoring scour, you add stage and/or velocity meters to get additional information
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Bridge Information

m Average Dally Traffic (ADT) ranged from
100 to 175,000 vehicles per day

m Bridge lengths: 12.5 m (41 ft) to 3,921 m
(12,865 ft)

m Bridges constructed between 1901 and
1988

m Monitors installed between 1991 and
2008 and some to be installed
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Substructure Information

m 83% piers; 3% abutments; 8% other

m Foundations: 60% piles; 35% spread
footings; 2% drilled shafts; 2% unknown
foundations

m Problems cited.:
Complex pier geometry

Lack of as-built plans
Installation on large or tall bridges
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Site Conditions

m Riverine and tidal

m Intermittant to perennial flows

m Water depths: <3 mto 30 m (<10 ft to
75 ft)

m Soll conditions: clay, silt, sand, cobbles,
gravel, organics, riprap, rock and concrete
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Extreme Site Conditions

Figure 20 Extreme Site Conditions at Scour Monitoring Locations
40 - Note: Air entrainment was surveyed, but no cases
were reported.
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Interference and Damage

Figure 21 Site conditions that caused interference or damage to the fixed
scour monitoring systems
35 Note: "Other" responses included damage
due to vibration, high water velocities, and
equipment being buried over time.
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Installation and Future Maintenance
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Helghtened Security and Access

Original Woodrow Wilson Memorial Bridge
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47% - access by boat


Iving Inspections & Maintenance
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Presentation Notes
Electrolysis is common at fittings, welds and bolts




ion

imum Streambed Elevat,

Min

Sonar Scour Monitor Data for Wantagh Parkway over Goose Creek
Daily

Scour Monitoring Data

[

o

b e o

- 6690
el
L 661y
- GE-uer

[ 86-AON

(jsw=1)) uoleAd[ paqueans

Ot 23, 2008
BIN 1- D5350-0

SE Bascule Pier

- 5W Bascule Pier

— NW Bazcule Pier —— NE Bascule Pier

LEGEND:

STV

Date

3. 5E Bascule Pier kas not been operational since November 13, 2006

4. Cantiomary Notification is EL -27ft o below.

L NE Bascule Fier has not been operaticeal simce May 24, 1005,
&. Critical Notification is EL -35f or below.

1 Pir ip elevation & -40 &

Massau County, Mew York
NYSDOT, Region 10
















" A
Conclusions

m Fixed scour monitoring Is being used on a wide variety
of bridges and sites

m Custom-designed and site-specific -
Bridge, channel, topography and risk

m Major challenges are in the implementation:
Maintenance and repairs

Developing and maintaining a response protocol and
responsibilities
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