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Presenter
Presentation Notes
Intro (relax and just tell the story Russell )  
 
2nd Trip to Iowa for scour related purposes. 11-yrs ago HEC-23 Class
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Old US Highway 312 Crossing the Yellowstone River at Huntley, MT
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Presenter
Presentation Notes
Location / Bridge background
 
Over 2000 structures to evaluate for scour.

Four scour mitigation projects on my desk.  Designed/Prelim plans.
Help get plans to contract.  Revise
Needed obtain FP permits
Help environmental with COE404, and FWP 124

Location

One of six bridges with designs using ACB’s on my desk. 
Hired Dec/Jan  by June Iowa for HEC-23 (2001 version)
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Initial Scour Analysis Completed April 10, 1998

Present WO Nethe vight oF new bridge,
Mb-m Steel YU\m“MM-
Lo nowved by Con 3

r@- . ba ram

Riprap
50 Thick (Ses Detsil)

Scour — None
Foundation —Hard Tue Sendetone

» Total pier scour estimated at 18.2-feet
» Estimated Scour plots below the bottom of the footing elevations at piers 3, 6, and 7

» Footings “keyed” about 2-feet into Hard Blue Sandstone

» Structure placed on District Emergency Watch List (NBIS Item 113 Code 3)


Presenter
Presentation Notes
Initial Scour Analysis
 
Total Scour  =  18.2-feet 
Click In
Total Estimated Scour plots below the bottom of the footing elevations at piers 3, 6, and 7
Click In
Footings “keyed” about 2-feet into Hard Blue Sandstone (geotech)
Structure placed on District Emergency Watch List  (NBIS Item 113 Code 3)
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Presenter
Presentation Notes
1998 UW Inspection
 
Footing height per plans is 5-ft
Pier 7 – Footing is in not undermined.  It remains in contact with rock formation.  The footing is however in on a pedestal, where the sandstone has eroded outside of the footing dimensions. 

Click In

Countermeasures recommended piers 3, 6, &7.
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Scour mitigation project completed December 206
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Presenter
Presentation Notes
Peak flow at Livingston gage is highest ever recorded, 89-years of record. 

Snow water equivalent in the upper Yellowstone drainage basin was 151% of average by May 1, 2011.  Some basins reached near record levels. NRCS snow water equivalent data.

Temperatures in April and May of 2011 were below average.

In late May a record breaking rainstorm hit much of central, south central and southeast Montana. Rainfall was more than 200 percent above normal for May in the eastern half of the state with large pockets that were more than 400 percent of normal. Return periods for May precipitation for areas in south central and southeast Montana were calculated to be from 250 to more than 1,000 years. (National Weather Service, NOAA)

A state of emergency was declared in 51 Montana counties, cities, and Indian reservations.
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Underwater Inspection
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Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

What Happened?
MDT Scour Team

* Implement POA due to CM Failure

* Review Available Data
* Request Additional Data

» Determine what led to CM Failure
Design Features
Construction Techniques
Hydraulic Forces

Other Factors




Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

Determine Mechanisms of failure:

> Design Features

Review Plans
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Presenter
Presentation Notes
Pier width 7.0-feet.  Mattress width 35-feet.  Length 68-feet.



O
Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

| STate | ewosict mamen [seert so
= Bvooorress | me
-

CHANNEL EXCAVATION DETAILS

Scose ~ 1150

| e
LN
o inan -

el
BLOCK DETAIL
CABLED - CONCRETE BLOCK MATTRESS LAYOUT
Scole ~ 1: 20

WONTANA DEPRRTMENT
OF TRANSPORT AT O8N

.__:E =

CHANNEL EXCAVATION BRIDGE OVER YELLOWSTONE RIVER
NEAR HUNTLEY
FEDERAL AID PROJECT NO. BH 0002(745)

Scoe ~ 1150
¥
FYOTYTTE YELLOWSTONE COUNTY

- -3l am e
Y XTIFNY MISCELLANEQUS DETALS

e

¢ nimanmy 6T PO |, A0 GRsmms o



Presenter
Presentation Notes
Due to changing conditions in river bed between initial survey and construction 3 typical channel profile scenarios were developed for placement of the ACB system.


Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

Determine Mechanisms of failure:
» Design Features

e Review Plans

» Construction

 Method of Construction
» Review Placement of ACB’s
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Challenges

e Site access

Water depth at low flow = 9-feet

How to isolate the work area?

R
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: : \ )

WA
Contractors Solution

 Earthen Cofferdams


Presenter
Presentation Notes
Installation considerations were developed after numerous internal and external meetings to allow the greatest amount of latitude to the contractor and still provide a satisfactory end product.
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e Excavate to Depth
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Place ACB Mattress
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Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

Determine Mechanisms of failure:

» Design Features
 Review Plans
» Construction Techniques

e Review Methods of
Construction

» Data Requested

* Bathymetric Survey
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Presenter
Presentation Notes
More detail needed at bridge substructure. 
Define extents and location of scour holes at piers.
More detail needed farther upstream and downstream of bridge.
Can be completed in a timelier manner through JFA with the USGS.
Can be used to develop hydraulic model.
Existing Survey
Consists of previously surveyed single sections taken near bridge location:
2011 UW Inspection topo has limited bathymetry:
Survey Extent 100-ft US to 100-ft DS of bridge:
Based on a 50-ft x 50-ft grid



Old US Highway 312 Crossing the Yellowstone River at Huntley, MT

Determine Mechanisms of failure:

» Design Features
 Review Plans
» Construction Techniques

e Review Methods of
Construction

» Data Requested
* Bathymetric Survey
» Hydraulic Forces

e Flood Flow
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Presenter
Presentation Notes
Magnitude
Peak flow of 70,600cfs is the third largest recorded by gage in 108-years.
Reached flood stage twice.
Duration
2-yr flood frequency or greater reported at USGS Gage at for 1-2 months
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Determine Mechanisms of failure:

» Design Features

e Review Plans

» Construction Techniques

e Review Methods of
Construction

» Data Requested

* Bathymetric Survey

» Hydraulic Forces

e Flood Flow

* Hydraulic Modeling
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Presenter
Presentation Notes
Model Selection SRH-2D
Aerial photography and site visits indicates split flows likely at bridge location.
Better define flow characteristics at pier locations.
Will also be used as a design aid for future fix

Existing Modeling
Scour Model; 1-D model based on a limited number of sections.
2013 FEMA FIS 1-D HEC-GeoRAS Model. 
X-section spacing provides limited detail of Hydraulics at bridge.
Supplemental survey would be beneficial to improve model confidence.
Model Data is GEO-Referenced 
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Presenter
Presentation Notes
Modeled flood flow
Calibrated model to surveyed HW marks (< 0.5-feet)
Flow Depth
Angle of flow at piers 6 and 7 close to initial estimates based on site visit conducted in 2000.  
Velocities greater at pier 3 in 2-d model vs 1-d model
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Presenter
Presentation Notes
Scour hole pier 6 extends beyond the designed boundary of the CM.

Bottom of scour hole 2.7-feet below bottom of the footing elevation.

Scour hole dimensions 114-ft by 210-ft 

ACB dimensions 35-ft  by 68-ft





Presenter
Presentation Notes
Scour hole pier 6 extends beyond the designed boundary of the CM.

Bottom of scour hole 2.7-feet below bottom of the footing elevation.

Scour hole dimensions 114-ft by 210-ft 

ACB dimensions 35-ft  by 68-ft
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Presenter
Presentation Notes
Insufficient Initial Survey – CM selection may have been different.
ACB Final Elevations not specified.
Mattress key depth – at minimum should be depth of amount of footing exposed.
Mattress sizing not adjusted for flow skew.
P3 & P7 20 degrees
P6 33 degrees
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i | . Contractors Solution

e Earthen Cofferdams

» [Excavate to Depth


Presenter
Presentation Notes
Installation considerations were developed after numerous internal and external meetings to allow the greatest amount of latitude to the contractor and still provide a satisfactory end product.
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2011 Underwater Inspection report

Counter Measures were installed
approximately 5-feet above footing
at pier 3.

Counter Measures installed
approximately 2-feet above the
footing at pier 7.
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Presentation Notes
Top of Footing Elevation
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Conclusion:
» ACB Failure combination of factors.

 Minimal Survey
 ACB Elevations not specified
e Plan Interpretation
 Contractor
e Construction PM

e Designer

« ACB’s placed above channel
thalweg.

 Material beneath ACB mobile and
likely washed away.

* Experience
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-

» Initial Site Survey/Evaluation

3 S
§ b » Better description of what is going on underwater.
o= | -  Aidin CM Selection process.
w0 z- * Allow for more detailed hydraulic modeling
3! by » Allow for better plan preparation
> o

» Design

« Define final elevations of countermeasures.
« Extend depth of mattress “key” to minimum of exposed
Footing Height.

» Construction
e Technigue and Experience
e Plan Interpretation
e Better communication
e Construction Project manager
* Design Engineer
* Contractor.
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