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Learning Objectives

1. Design bridge ends and approach
pavements

2. ldentify design elements on abutments,
approach slab, embankment, and drainage

#TRBwebinar




NCHRP 20-68A
US Domestic Scan Program

“Leading Practices for Detailing Bridge Ends

and Approach Pavements To Limit Distress
and Deterioration”

Findings, Conclusions and Recommendations



The Program is a multi year project conducting 3-4
scans per year.

Each scan is selected by AASHTO and the NCHRP
20-68D Project Panel

NCHRP 20-68A
U.S. Domestic

Each scan addresses a single technical topic of broad
can Program - g p
|—¢—| interest to many state departments of transportation
e 0 o

and other agencies

The purpose of each scan and of Project 20-68D as a whole is to
accelerate beneficial innovation by:

facilitating information sharing and technology exchange
among the states and other transportation agencies

identifying actionable items of common interest

AASHTO / NCHRP U.S. Domestic Scan Program



NCHRP
ENES
General
Guidance
to the
Scan
Team

AASHTO / NCHRP U.S. Domestic Scan Program

“Meet with agencies having experience in
v = dealing with distresses observed on
approaches to jointless bridges and
explore leading-edge solutions

a Identify tools that can assist in the
Q selection of the appropriate details for use
at the ends of bridges.

Share tools and information nationwide
to improve the performance and
durability of bridge ends. ”




NCHRP Panel’s
General Guidance
to the ScanTeam

(Cont.)

"“The key information
to be gained is the

identification of
details that have
been implemented at
the ends of structures
...such as:

AASHTO / NCHRP U.S. Domestic Scan Program

Isolating the approach slab from the
backfill material beneath it at the end of
the bridge to allow for adequate
movement.

Connections between components at the
ends of bridges including, but not

limited to bridge decks, abutment
backwalls, abutments, abutment
foundations, and the approach pavement.

3)

Structure length, substructure skew, and
other geometric characteristics that
dictate the use of unique components or
details.



4) End of bridge drainage systems

NCHRP Panel’s
General Guidance
to the ScanTeam 5) Supporting design calculations critical to

(Cont.) the resolution of issues.

"“The key information

to be gained is the
identification of 6) Rehabilitation solutions to repair the

details that have deterioration and distress associated with
been implemented at the details at the ends of bridges that are
the ends of structures not functioning as anticipated.

...such as: . . .
7) Seismic participation of bridge abutments

and embankments”

AASHTO / NCHRP U.S. Domestic Scan Program



NCHRP
Panel’s

Anticipated
Outcomes

AASHTO / NCHRP U.S. Domestic Scan Program

“The scan report will provide
current information on detailing
bridge ends and approach
pavements to limit distress and
deterioration by sharing both
successes and lessons learned.

The audience for this information
includes state and local bridge
design engineers and geotechnical
engineers who can use the
information to improve the end of
bridge details currently in use.”



Scan Team

Jason DeRuyver, P.E. —Team Chair
Engineer Manager
Michigan DOT

Bijan Khaleghi, Ph.D., P.E., S.E.
State Bridge Design Engineer
Washington State Department of Transportation

Adam Lancaster
Bridge standard manager
Louisiana DOTD

Devan Eaton, P.E.
Project Manager, Bridge Program
Maine DOT

AASHTO / NCHRP U.S. Domestic Scan Program

Ted A. Kniazewycz, P.E., F.ASCE
Director - Structures Division
Tennessee DOT

Romeo R. Garcia

Bridge Construction Engineer

Office of Infrastructure

Construction Management Team
Federal Highway Administration (FHWA)

JillWalsh, Ph.D., P.E. - Subject Matter Expert
Assistant professor
Saint Martin’s University



AASHTO / NCHRP U.S. Domestic Scan Program

Scan 19-01 State Map

/'/
3 Team Member Home State

@ selected Agency State




AASHTO / NCHRP U.S. Domestic Scan Program

Scan 19-o01 State Map

/'/
3 Team Member Home State

@ selected Agency State




Problems Associated with the Bump Issue

2. Joints 3. Approach Slab
I

Categorized By

. =
Bridge End
Reglons . — 4. Embankment
1. Abutments Treatments
2. Joints /
3. Approach 1. Abutments

5. Drainage
Slabs

4. Embankment

5. Drainage

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

1. Abutments

AASHTO / NCHRP U.S. Domestic Scan Program

Issues Discussed:

- Settlement of fill

- Erosion of fill

- Steel Pile Corrosion
- Pile Orientation

- Embedment depth



Problems Associated with the Bump Issue

Transversg___%
Bridge Axis

1. Abutments

Abutment Beam
Exposed Pile

Settled or Eroded
Fill

Accelerated Corrosion at interface

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

Steel Pipe Piles
Prestressed Concrete Piles
Strong Axis Only

o
: *N\\;%‘\

1. Abutments

Embedment depth

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

Joint Location

Joint Type

2. Joints f

j_|-_

Domestic Scan 17-03
Performance of Bridge Bearings and Expansion Joints

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

2. Joints

AASHTO / NCHRP U.S. Domestic Scan Program

Pros of Eliminating Joints

Joints are expensive and need routine maintenance

Joints leak, stain, and cause corrosion on bearings

Joints leaking can promote deck / beam end deterioration
Water born salts penetrating joints promote deterioration.

Joint leakage causes deterioration of beam ends, bearings,
substructures requiring continued on-going maintenance.

Cons of Eliminating Joints

Need to consider erosion around abutments and berm areas
Approach pavement can slip off paving support
Corrosion of piling under abutment footing

Damage to top of deck from snow plow impact at joint due to
settlement of approach pavement

Thermal restraint resulting in deck cracking



Problems Associated with the Bump Issue

2. Joints
Joints paved over to Joints collect road
mitigate the bump debris leading to the
which is detrimental failure of the joint
to joint operation. gland.

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

2. Joints

AASHTO / NCHRP U.S. Domestic Scan Program

Joint leakage can lead to
deterioration on both steel
and concrete beam ends.

Joint leakage can cause
joints to freeze and
deteriorate limiting the
useful life and overall
operation.

Deterioration can extend
into the substructures
resulting in loss of bearing
area and overall concrete
deterioration.



Problems Associated with the Bump Issue

2. Joints

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

3. Approach

Slabs

AASHTO / NCHRP U.S. Domestic Scan Program

|

Approach Slab Variables
Variation of Types

Variation of Movement

- End/Connection at Abutment

®




Problems Associated with the Bump Issue

BRIDGE __ APPROACH SLAB
3" CLR. (TYP.)
-

‘ONTRACTION
JOINT )‘\
, !

Lyze

Slab is the riding
surface and moves
with Abutment

REFER TO BRI
FOR TIE BAR

3. Approach

Slabs

Slab lowered to
(intentionally) allow
pavement as riding
surface

oummert . AS50/ or AS502 .
S Slab is buried “feet”
| Level ) below riding surface
Sed — sl . T
4560 3 section as riding surface.
4]

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

BRIDGE APPROACH SLAB
3" CLR. (TYP.)
-

JONTRACTION
JD[HTF\ .
, : |dentified problems

- @ - Bump with skewed or
*_11 .

perpendicular approach

x_i REFER TO BRI alignment
FOR TIE BAR

L
I

3. Approach

- Approach fill settled
Sla bS under slab leading to
distress

Slab did not move with
abutment resulting in
abutment damage

Open joints along
edges allowed water to
foul approach fill

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

|dentified problems

Reflective cracks
developed regardless of
the approach alignment

3. Approach

- Approach fill settled
Sla bS under slab leading to
distress

Pavement cracks
developed at abutment
that allowed water to
damage abutment piles.

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

|dentified problems

Abutment .
Backwall ASE0f or AS502

3" Siope =

| - Problematicin rocky
i Leve! )
' — terrain

Roughen
Sedat —

8" Slab
T

AS60!

3. Approach | - Difficult to repair if
problems develop

Slabs

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

3. Approach

Slabs

AASHTO / NCHRP U.S. Domestic Scan Program

Slab settles causing bump and
also allowing water to seep into
the approach embankment and
also lead to damage at the
abutments.

Settled slab will rotate
at the abutment leading
to rideability issues and,
possible joint damage.



Problems Associated with the Bump Issue

4. Embankment

AASHTO / NCHRP U.S. Domestic Scan Program

—

Embankment that are not
properly compacted or use
marginal quality materials
are subject to settlement,
saturation, pumping or
other failure.




Problems Associated with the Bump Issue
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4. Embankment

Improper placement of open graded backfill on traditional
backfill can result in saturated soils that can lead to
pavement failures and settlement of the approach slabs.

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

ROADWAY , BRIDSE APPROACH PAMNEL BRIDGE
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ELEVATION

Adding engineered fills can help reduce settlement when
properly installed. Improper installation can lead to
erosion under the abutment and damage to pile supports.

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

4. Embankment

AASHTO / NCHRP U.S. Domestic Scan Program

e
Approach slab pavement

Credit: Missouri DOT

Poor draining soil and
poorly compacted fill
behind abutments
compound settlement
issues.

Settlement under the
slab promotes drainage
issues and can result in
slab dropping from
support.



Problems Associated with the Bump Issue

Deck Over Approach
Drain}\ / Slabs
) |
[ Under
. | Approach
5. Drainage Slabs

/ Drainage is identified as the

single largest contributor to
distress of bridge components.

This includes deck drainage,
drainage across the approach
slab, and seepage of water
under the approach slab.

AASHTO / NCHRP U.S. Domestic Scan Program



Problems Associated with the Bump Issue

5. Drainage

AASHTO / NCHRP U.S. Domestic Scan Program

Some states mentioned
that open deck drains
are not permitted on
many structures.

Water flowing along the
bridge rail or curb will
find cracks along the
bridge surface and seep
in to cause damage.



Problems Associated with the Bump Issue

5. Drainage

AASHTO / NCHRP U.S. Domestic Scan Program

Clogged drains in the approach slab will allow
water to find other paths that naturally cause
damage to the bridge structure of approach
roadway fills.



Problems Associated with the Bump Issue

5. Drainage

AASHTO / NCHRP U.S. Domestic Scan Program

Water seeping from the
bridge surface will cause
deterioration or other
structural damage.

Corrosion of structural
steel, prestressing
strands or rebar will
shorten the service life
of various components
and increase the overall
maintenance costs of
bridge assets.



Solutions and Best Practices

NOTE: Drainage

Not All Best

Practices Work for Backfill Compaction/Placement
All Agencies

Very Wide Variation I i
b ieaiaill Expansion/Contraction

Joints Details

Maintenance Practices

AASHTO / NCHRP U.S. Domestic Scan Program



Drainage

Under Approach Slabs

Perforated Pipe along
face of Wingwall

AASHTO / NCHRP U.S. Domestic Scan Program

BARRIER

FABRIG

SLOPE TD BE
AS STEEF AS

PRACTICAL

BEDDING
MATERIAL

&' @
PERFORATED
FIFE OM SLOPE
ALOMG FACE OF

WINGWALL o
LOW PERMEABLE
MATERIAL |
107 MIN.|
WINGWALL
PILE



Drainage

AASHTO / NCHRP U.S. Domestic Scan Program




Drainage

AASHTO / NCHRP U.S. Domestic Scan Program




Deck Drains
Some states do not allow drains on Bridge Decks

Over Approach Slabs
Barrier cast on top of approach panel Significant
Drainage Improvement!

GUTTERLINE %*AROADWAY ¢ GUTZERLINE
DOWEL BAR r———\\ £3-1/2 " CLEAR COVER : NO. 4B BARS @ 12" MAR. 0.C.
: . —

SEE BRIDGE PLAN

ri 5&‘:\-—:—-—.-‘—:——— ——:—-—.——j/. — 1/,
T _3""'4--- ST T T T T e o (TYP.)
! N J \z
PPROACH
3" CLEAR COVER NEL WINGWALL SEE
NO. 5E BARS @ 12'' MAX. 0.C. '"‘W/A___" BRIDGE PLAN
a NO. 4E BARS @ 12" MAX. 0.C. PARALLEL TO ROADWAY (TOP)

NO. 6E BARS @ 6" MAX. 0.C. PARALLEL TO ROADWAY (BOTTOM)
APPROACH PANEL WIDTH

AASHTO / NCHRP U.S. Domestic Scan Program



Outboard Wingwalls

Barrier cast on top
of approach panel

AASHTO / NCHRP U.S. Domestic Scan Progra



Drainage

Outboard Wingwalls

Eliminates saturation of the backfill — reduces potential for settlement and voids.

AASHTO / NCHRP U.S. Domestic Scan Program



Backfill and Compaction

Proper Compaction is Critical to Prevent Settlement

MODIFIED SUBBASE, SEE APPLICABLE
“BR" BRIDGE APPROACH PAVEMENT STANDARD

FLOODABLE BACKFILL /
APPROACH FILLS,
BETWEEN mmd’\ EEEE“‘DE ' ' |(GRADING SURFACES) ARE
TO BE COMPLETED TO

THIS LINE BEFORE
STARTING ABUTMENT

[ =]
" 2 CONSTRUCTION.
% h‘w \ a
w3 ~_ \ FRONT FACE
lowa 2|5 SE_E\A - <— ABUTMENT
Flooded E E PAY LIMIT _ ) FOOTING
: S |% FOR CLASS 20 .
Backfill WIZ  EXCAVATION [ S~O BERN
]
____POROUS __ 4 _
2?19 ofo BACKFILL— T~ | g
§im o T NV RS
=|&N 44 SUBDRAIN — J ,
Y & —1-1
ne e GEOTEXTILE g I
Q=U8l=y FABRIC LIMITS 1"t MIN. %
cl sL2s a2
5 méﬁ = 4% SLOPE 2-2 | ABUTMENT 3-0
g|g=g|lg” FOOTING
SECTION A-A

BACKFILL DETAILS

NOTE: GEOTEXTILE
TO FACE OF

% DIMENS
TO 24

AASHTO / NCHRP U.S. Domestic Scan Program

FABRIC WILL BE ATTACHED
ABUTMENT FOOTING AND WINGS.

ION VARIES DUE
SUBDRAIN SLOPE.



Backfill and Compaction

Proper Compaction is Critical to Prevent Settlement

ROADWAY , BRIDGE APPROACH PANEL ) BRIDGE
5'-0" GEOTEXTILE FABRIC
(TYPE IV) - TYPICAL r DECK
\
\ :
v : 3

N
BEAM

1:20

SELECT GRADING MATERIAL

L.

EXISTING MATERIAL

OR SELECT
GRADING MATERIAL\\
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BRIDGE| \ \ad 74N ATAN
FOOTING

PILING (TYP.)

Geotextile Wraps
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Expansion [ Contraction of Approach Slab

2I OII
4II
I
___BRIDGE APPROACH PANEL |

END OF APPROACH PANEL — = |
CONTRACTION APPROACH ! ROADWAY
JOINT\‘ 3-1/2" CLEAR COVER — PANEL H‘ Rl - [
...................................................... VST
O O O O T O O O Z (-] l [} [-] (-] (-] (-] [-] Z
Z__ ol o o o [} o ¢ o o \ \ o o} o i o o 12 l o o ‘
:( TN L 2 7 f s e,
AR UK 3" CLEAR COVER ~ © ° .
+N M REFER TO BRIDGE PLANS )
FOR TIE BAR DETAILS. \9 /
12" N /AN
EL, SMOOTH TROWELED SURFACE
PLACE 12 MIL POLYETHYLENE SHEETING (OR 2 o siLL
LAYERS OF 6 MIL) UNDER THE LIMITS OF THE = ™
APPROACH PANEL TO ALLOW THE PANEL TO SILL DETAILS

(CONCRETE ROADWAY)
MOVE LONGITUDINALLY ON THE GRADE.
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Joint Details

’—END OF APPROACH PANEL
CONCRETE END BLOCK AND
S401E BARS INCLUDED WITH

THE SILL.

EXPANSION JOINT
- TYPE EB |

r]-?ir
NG

+)

{  BITUMINOUS ROADWAY
PERMISSIBLE CONSTRUCTION JOINT—/ SEE ROADWAY PLANS

SEE SILL DETAILS FOR DETAILS

High Volume / Long Bridge

AASHTO / NCHRP U.S. Domestic Scan Program

BITUMINOUS ROADWAY
EH B e SEE GRADING PLANS
FOR DETAILS

R 1 NI ICCIC KR I I 3 I X XK
’.:.:’.0'..0’..0'0'1 T e e ettt et ettt e el

OO
KOG K I M KM M KD
I XX I R M X
Petetetele % %t St my

Low Volume / Short Bridge



Joint Details

275" Long Bridge , 500 ADT, 20 Years Old

AASHTO / NCHRP U.S. Domestic Scan Program



Joint Details

F APPROACH PANEL

EXPASION JOINT END BLOCK AND END OF APPROACH

BITUMINOUS ROADWAY
INCLUDED WITH PANEL

SEE GRADING PLANS
FOR DETAILS
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Joint Details
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Joint Details

Rubber Gland

AASHTO / NCHRP U.S. Domestic Scan Program



Joint Details

Closed Cell Foam

AASHTO / NCHRP U.S. Domestic Scan Program




Joint Details
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Joint Details
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Maintenance Activities

AASHTO / NCHRP U.S. Domestic Scan Program



Maintenance Activities
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Maintenance Activities
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Tracking Performance

Summary of typical methods from States participating in the
survey:

* Inspection reports
* National Bridge Inventory (NBI) ratings
* Typically performed bi-annually, unless specified to be
more frequent
* Condition states reported for specific bridge elements
* Some track jointless structures separately from the rest
of their inventory

Example: Barrell Bridge in York, Maine.
* Constructed in 2018
* Inspected in 2020

AASHTO / NCHRP U.S. Domestic Scan Program



Typical NBI inspection form - MaineDOT

Hational Bridge Invento

Statuss p-pD Eridps Mames. gaprELl Suficlemcy Rafng: EER

(30} INSPECTION DATE & [51) DESGHATED INSPECTION FREQUENTCY 24 115032020
{H2) CRITICAL FEATURE INSPECSTION & {33} CF1 DATE

(524 FRACTURE CRITIGAL DETAIL
[92E ) UNDERWATER MN2PECTION
1920) OTHER BPECIAL INSFECTION

Identifi =
{1 STATE CODE 231 - Maine
() STRUCTURE HURISER 3500

{5} INVEMTORY ROUTE
154} RECORD TYPE
(5B} ROUTE SIGNMNG FREFIK
1501 DESNSHATED LEVEL OF SERVICE
15} INVENTORY ROUTE
15} INVENTORY ROUTE
(2 HIGHWAY AGEMNCYT DIETRICT
{3 COUNTY TODE
&) PLACE CODE
{8} FEATURESR INTEREECTED
{7 FACIITY SARRIED
(5 LIOCATHIN
{11 MILEPTHNT
{12) BASE HEGHWAY METWIRK
{13} LAS INWENTORY ROUTE, SUBRIUTE

1: Rowte carried "on®™ the sirucure
£ = COUNTY HEGHWAY

0~ Miore=

a

0~ ROT APFLICABLE

01 - Sowthem

031 ¥ork

‘BFSEE

DOLLY SORDON BRIOK
EBE=ECH RIDGE ROAD

0.5 MW ST UE 1

0.800
Iventory Roune IS fod of T Base NETWOE

{134) LRS INVENTORY ROUTE 0003170654

{13E) SUBRCUTE NUMBER oo
{15} LATITUDE 4314285
{17} LOMGEITUDE -TILTO444
(HE4) BORDER SRIDGEE COODE
(HEE] PESCENT RESPONSIBILITY ]
153} BOSDES ERIDGE STRUCT MO, nia

Structure Type and Material

(A3 STRUSTURE TYFE, MAIM
H3A) KIND OF MATERIALIDESFSN
43E) TYPE OF DE3IGN/CONIETR
£ STRUCTURE TYFE, AFFROATH SPAME
AL KIND OF MATERIALIDESKSH
LB TYPE OF DEIFSNCON STRUCTICN
25 NUMBER OF SPANE IN BAJN UBIT
(45 NUMEER OF APFROMACH SPANE
{107y CECK SETRUCTURE TYPE

{108} WEARING SURFACEFROTECTIVE SYSTEME

{1084} WEARING SURFACE

{108E) DECK MEMBRANE
(1085 DECE PROTECTEDN

AASHTO / NCHRP U.S. Domestic Scan Program

5 - Presines=sqd conoeie
04 - Tes= Beam

2= Integral Cononebs (SEpamts Rom-modifisd @yer of concres a3ded o
siructhural deck]

0~ Miore=

‘5 - Other



Typical NBI inspection form - MaineDOT

Condition

(580 DECK 8 - Very Good Tondition ino probéems noted)
(59} SUPERESTRUCTURE B - Yery Good Condiion (no probéems moted)
50 SUBETRUCTURE H-Very Good Comdiion (no probesms mobed)
{51} CHANMEL & CHANNEL PROTECTION B - Banks are projecied
62 CULVERT M - Mok Applicable

Load Rating and Piosting
(31} CEZIGN LOAD E - Greak=r fan HL 53
{63} METHOD U2ED TO DETERMINE OFERATING RATING 8- Load and Resisnce Sachor

Fating |LRFR ) REng nepori by
rating Tacior (RF] method using

HL-23 loadirgs.
(B4} OFERATING RATING 258
(65 METHOD USED TO DETERMINE INVENTORY RATING 5~ Load and Resistance Facior

Rating |LRF=) rafing rneport by
rating factor (RF) method using

HL-23 Inadings.
{66} INVENTORY RATING 207
(70} BRIDGE FOSTING 5 - Equal t or abave legal
loads
(41} STRUCTURE OPENFOSTENCLOSED A - O
Appraisal
(571 ETRUCTURAL EVALLATION 8
(53] DECK GECMETRY 4
(53] UNDERCLEARANCES, VERTICAL & HORIZONTAL N
(T1) WATERWAY ADEQUACY & - Docasional Overtopping of Approaches - Insignificant Delays
(72] AFPROACH ROADWAY ALISNMENT 5~ Equal i presens desirabis criena
(3] TRAFFIC SAFETY FEATURE
354) BRIDGE RAILINGE: 1 - Mests socentanie StAndas
358) TRAMSITIONS: 1 - Mests socentanie StAndas

35C) APFROACH GUARDRAIL 1 - Meets accepiabls Sandards
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Typical NBIl inspection form - MaineDOT

Element Inspection

Environment| o2ty “Staie1 | State? | State3 | Stated
12 - Reinforced Concrete Deck| 3 -Mod. 244 | sq it 2444 ] 0 ]
109 - Prestressed Cnnf:rete Open 2 Mod. 204 a 204 o 0 q
Girder/Beam
215 - Reinforced Concrete Abutment| 2-Low o8 fi. 06 0 ]
330 - Metal Bridge Railing| 3-Mod. 150 fi 150 0 ]
843 - Rigid Wearing Surface| 3-Mod. 2184 | sq.ft 1184 1000 0 ]

AASHTO / NCHRP U.S. Domestic Scan Program




Tracking Performance

* Instrumentation installed on recent bridge projects
* Track bridge movements & stresses
* Still receiving data, nothing processed yet

* Performance surveys
* Maintenance crews documenting any reoccurring
issues specific to jointless structures noticed during
inspection
* Design teams adjust/update details accordingly

AASHTO / NCHRP U.S. Domestic Scan Program



Maintenance

Summary of typical methods from States participating in the
survey:

* Most states have a scheduled maintenance program
consisting of routine bridge cleaning/flushing, and minor
repairs such as crack sealing.

* Most states do not have a specific jointless bridge
specific maintenance program.

* Significant maintenance is typically reactive, based on
results from inspection programs

AASHTO / NCHRP U.S. Domestic Scan Program



Today’s Panelists

Moderator: Jason DeRuyver,

m1 DEPARTMENT OF
TRANSPORTATION

Ted Kniazewycz, Paul Rowenkamp, Devan Eaton,
Tennessee DOT Minnesota DOT Maine DOT

#TRBwebinar
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SCIENCES < ENGINEERING - MEDICINE

T R B W F I TRANSPORTATION RESEARCH BOARD

Coming soon:
A new look for a classic newsletter!

* Subscribe to the newsletter for the most
recent TRB news & research!

* Even previous subscribers must
resubscribe!

https://bit.ly/ResubscribeTRBWeekly

The National Academies of |:|

SCIENCES - ENGINEERING - MEDICINE TRAMNSPORTATION RESEARCH BOARD


https://bit.ly/ResubscribeTRBWeekly

TRB’s New Podcast!

 Have you heard that we have a new
podcast, TRB’s Transportation Explorers?

 Listen on our website or subscribe
wherever you listen to podcasts!

sz
Transpor tatlon
#TRBExplorers Explorers

The National Academies of |:|

SCIENCES - ENGINEERING - MEDICINE TRAMNSPORTATION RESEARCH BOARD



https://www.nap.edu/trb/podcasts/

Get involved with TRB

» Receive emails about upcoming webinars:
https://mailchi.mp/nas.edu/trbwebinars

* Find upcoming conferences:
http://www.trb.org/Calendar

W @NASEMTRB
@) @NASEMTRB

Transportation
- Research Board

#TRBWebinars

The National Academies of |:|
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https://mailchi.mp/nas.edu/trbwebinars
http://www.trb.org/Calendar

Get Involved with TRB
#TRBwebinar

W @NASEMTRB o |
¢) @NASEMTRB Getting involved is free!

Transportation
- Research Board

Be a Friend of a Committee bit.ly/TRBcommittees
— Networking opportunities
— May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

The National Academies of |:|
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