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Addressing Scour on New and
EXxisting Projects
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Scour Is defined as the removal of
material from the channel and
overbank areas due to the erosive
forces of fluid flow.
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- Northwest of Albany, New York

. Constructed in the 1954

- A part of the New York State Throughway

- Collapsed on 1987 due to scour underneath pier 3
- 10 fatalities
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- Hatchie River Bridge

- Located in Covington, Tennessee
- Constructed in 1936

- US-51 northbound bridge

- Collapsed in 1989 due to scour

- 8 fatalities
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Almost600,000Bridgesin the United States
Approximately 85% are over water
14,000 in Alabama over water

484 Bridges failed due to scour 19511989
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- Tech. Advisory 5410.23

- In 1991 the United States Department of
Transportation mandated that a scour evaluation and
assessment be performed on every bridge that is
susceptible to scour.
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% In 1994 the ALDOT Bridgi
Scour Section was formed.



- Scour Evaluation

An engineering assessment and prediction of bed form
changes at a structure due to flooding and long term
flow effects.

Includes the identification and assessment of actions

that can be taken to eliminate or minimize scour
potential.
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- Tools for Evaluating Scour

- Pile driving records - Core borings

- Sounding plots - Geotechnical report

- Underwater inspection - Construction plans/As-
(when necessary) built plans

- Any hydraulic data - Flood history of the site

avallable



New Bridges and Scour



Foundatlon Reports

Foundation report is a
summary of the results
from the investigation of
the soil material at the site
of the structure. It helps
determine the proper
foundation to design and
loading for the bridge.

. All new state structures are

required to have scour
calculated on them in the
foundations report unless
the foundation reports
notes a scour resistant
material at the site.

DepARTHENT OF TRANSPORTATION

Foundation Report

Project No.
Bridge on WBL

BUREAU OF MATERIALS AND TESTS
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- Sample Foundation Repe8icour

SCOUR ANALYSIS

A copy of the scour analysis as prepared by Bridge Scour of the Bridge
Bureau is included for general use and information. Abutments are
considered scour resistant due to the expected use of rip rap protection on
the abutments. Bents were designed for the Q100 scour event and are
based on a factor of safety of 1.2 for piles or 1.5 for drilled shafts. Bent
foundation units were also checked for factor of safety of 1.0 for the Q500
event. If scour depths change, the Geotechnical Division should he
notified.
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Sample Foundation Repe8cour
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o _ESTIMATED SCOUR 0100 R _ ORIGINAL GROUNDLINE
PIER STARTING _ |COMJRACTION| PIER | TOTA I — ESTIMATED SCOUR Q100
JUMBER | BED ELEVATION|  SCOUR_ Iéﬁ i SCOUR | L ESTIMATED SCOUR Q500
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PROJECT NO.
— : — BRIDGE REPL [ ON
ESTIMATED SCOUR 0500 OVER CREEK (WBL)
ﬁ T ETARTING TONTRACTION| PIER | TOTAL | BIN REVISED 5-13-048
JUMBER | BED ELEWATION | SCOUR | SCOUR_| SCOUR COUNTY
) _::_;:13 FL 140 FT 9.0 FT iEEt-CI Pl % BRIDGE CHANGED, SPAN ARRANGEMENT
I 155, 8.0 FT__ 5.0 FL | 23.0 F1 AND SUBSTRUCTURE TO DRILL SHAFTS S-13-0B
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- Riprap

- Riprap is stones or broken concrete ,of a certain size,
that are place in strategic locations to prevent ground
line degradation and slope erosion.

- Most new bridges that are in areas that are susceptible
to scour are riprapped as part of the design.






Existing Bridges and Scour
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Geographical Regions of Alabama

- Structures in southern
Alabama are more
susceptible of scour due
to the sandy soll

- Structures in north
Alabama are more scout
resistant due to the
presence of rock and
other hard materials
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GENERAL SOILS

[ Limestone Valeys and Uplands (] Coastal Plns
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- KnownFoundations

Piles in non -scourresistant soil All other foundation types
Scour is calculated in bridges - Soundings, plans, foundation
composed of piles or pile type, streambed material,
footings that are NOT set on and site history used to
or embedded in a rock layer determine access for scour

HEC-RAS program used to
run hydraulic model and
calculate scour

Most structures like this are
contracted out to a
consultant.

- Structure stability
determined from hydraulic
results
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"Four Modes of Scour Failure

- Plunging
- Buckling
- Pushover

. Kick-out
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lunging *

- Plunging is when piles sink deeper into the ground
due to settling and/or extreme loads, typically at
locations where there is no hard layer and no good
blow counts were reached



- Requirements for Preventing Plunging

- Drive piles into soil until a sufficient blow count is
achievedr refusal if possible

- Achieving ample pile penetration at time of
construction



Buckling

- Buckling occurs when the ground line degrades to a
certain limit, exposing the steel piling, also referred to
as unbraced length causing the steel piles to buckle
under normal and/or extreme loads.



equirement to Prevent Buckling

. Install strut and battens at the time of construction

when the unbraced length is at or exceeds the
maximum limit.

- The maximum unbraced length allowed before a strut
IS required varies for different substructure standards.

- Battens connect the two anglebeams that are welded
to either side of the steel piles.
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ushover

- Pushover occurs when the ground line degrades to a
certain limit, increasing the unbraced length at a bent
AEELC EFO AAOEAO 4] 0 AAAOE
during an event with rapidly moving water.

- Water vessels colliding with the structure can also
cause pushover.



- Requirements to Prevent Pushove

- Install sway/cross bracing at the time of construction
when the unbraced length is at or exceeds the
maximum limit.

- The maximum unbraced length allowed before

sway/cross bracing is required varies for different
substructure standards.
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penetration left in the ground, typically caused by

ground line degradation, making easier forthe pileto
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Requirements for Preventing Kiokit

- Achieving sufficient pile penetration at time of
construction

- Embedding steel pile into rock and/or a hard material,
where applicable



ountermeasures

After a bridge has been evaluated for scouir,
countermeasures may be needed to minimize or
eliminate the scour potential at that site.



- Types of Countermeasures

- Riprap
- Installing a strut
- Installing sway/cross bracing

- Recommending bridge replacement



Riprap can be placed at any
foundation type to prevent
the degradation of the
ground line at the bridge site

Foundation Types

Piles

Pile footings
Footings
Drilled shafts
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- Struts are horizontal beams, typically anglebeams,
that are welded at a particular point on the piles
Included in a bent.

- Struts are installed when the ground line degrades to a
certain distance from the top of the pile cap and makes
the structure susceptible to buckling failure.

- The distance from the top of the cap to the ground line
varies for different substructure standards.

- Typically, a structure requiring a strut to be installed,
and does not have sway/cross bracing, will require
sway/cross bracing as well as a strut.
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- Sway/Cross Bracing

- Sway/cross bracing are beams, typically angibeams,
that are welded diagonally on the piles included in the
bent.

- Sway/cross bracing is installed when the ground line
degrades to a certain distance from the top of the pile
cap and makes the structure susceptible to pushover
failure.

- The distance from the top of the cap to the ground line
AND the horizontal spacing of the sway/cross bracing
distance varies for different substructure standards.






- Bridge Replacement

- Recommending bridge replacement is done only when
no other countermeasures will decrease the scour
potential.



Scour Critical Bridges



- Scour Critical

- A structure is determined to be scour critical if it has
the potential to become unstable during a flood event.
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~ Scour CriticaCountermeasures

- Depending on the mode of failure, countermeasures
can be implemented at a bridge to minimize or
eliminate the scour potential

- However, until countermeasures can be installed, the
structure iIs still deemed scour critical and actions still
need to be taken to insure public safety.
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~ Scour Critical Additional Measures

- Decrease the scour inspections frequency may also
Include inspections during and after any significant
flow event

- Posting the structure for a lower allowable vehicle
weight

- In extreme circumstances, closing the structure until
the countermeasures can be installed

- Once countermeasures have been installed, the
Inspection frequency and posting may be changed
back to their original parameters.
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-~ Unknown Foundations
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have plans, pile records or any other documented
iInformation that tells the pile tip elevations or the

elevations of footings.
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- Unknown Foundations and Scour

If foundations cannot be determined for a structure the
options for addressing scour potential are limited.

Options

- Decrease scour inspection frequency, also including inspections
during and after significant flow events

- Recommend riprapping entire structure
- Recommend replacing structure






