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1 Introduction

Part one of this document provides a usefeferenceguide to bridge deck expansion joint®art two is
intended to be an ossite handbook toaid inspectors to rate the severity and extent of defects to bridge
expansion joints in a consistent mannand adequatelyeport the defec(s).

The importance of this cannot be understatdiart one of this document includes case studiesvbat can
happen when expansion joints are allowed to deteriorate beyond the condition at which they should be
replaced.The information from inspectionshould beused to determine works programmes for future years,

so in order for joint works to take placat the appropriate time, the information from inspections must be
accurate.

2 How to usepart two

Part two is focussed oridentifying the correct classificatiofor expansion jointdefects. While inspecting
bridge joinsin accordance with the recommendatis ofpart one of this documentpart two is to be used to
classify any defects identifie@art twocontains many photographs and descriptidhat can be compared to
what the inspector can sedt has been assumed that the reader will already have rpad one of this
document

Part two of this document should be readid usedn conjunction with the guidance provided in the following
publications:

e CSS Bridge Condition Indicators volun{&)hnd 2(2) and associatecaddenda(3)
e Inspection Manual for Highway Structur@gy

e TfL structures inspection contract (where applicable)

e BD63Inspection of highway structurgs)

The tablein Appendix oneshould be used in place of item number 10 in the table in Appendix C of the
Addendum to CSS Guidance Note on Bridge Condition Indi¢@)amsin place of item numér 10 in Table G10
of the Inspection Manual for Highway Structud3
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3 On site checklist

Various sections gbart one provide guidance to inspectors owhat to look for when inspecting expansion
joints and requirements for reporting the condition and defects of jairtsis inportant to consider the
requirements of an expansion joint when performing the inspection. These requirements can provide an aide
memoire for inspection:

Joint performance check What should be looked at
Can the joint withstand traffic Joint,nosings
loading? - Movement under traffic loading
- Noise under traffic loading
Does the joint accommodate Parapets, cover plates
movement? - Evidence of movemenf{may not be visible in summer whe
bridge has expanded)
Does the joint offer good ride Joint, transition strip, resin strip, nosing material, adjacent surfac
quality? (including on footway/verges/reserve)

- Cracks, trackingyutting, pot-holes, debonding, unacceptable
gaps,flow of binder, missing or loose plates

Does the joint offer sufficient Joint, transition strip, resin strip, nosing material, adjacent surfacing
skid/slipresistance? - Signs of wear, polished surfaces
- Check carriageway, footways and cycle routes

Is there excessive noise/vibration? | Joint
- Listen from underneath (if possible) as trafffogses joint

Is there potential for rapid Joint, transition strips, resin strips, nosing, adjacent surfacing

deterioration? - Cracks, tears, deformed components, any protrud
components, potential to form paholes

- Debris located in seals

Is the jointwatertight? Seals
- Cracked, breached or missing
Bond between joint/transition strip/resin strip/nosing/surfacing

- Lack of bond
Is the joint suitably drained? Road drainage, suburface drainage
- Flooding, saturated areas of carriageway, outlets, beasnglf
drainage
Is the joint the same type Visual beck

throughout?

Table3.1 Requirements checklist

4 Classifying defects

Definitions for the defect severity and extent codes can be regohith one of this doument and in theBCl
commission repor{6). This section seeks to add clarity to those definitions in the context of expansion joints,
as well as desilring the defect types available.

Some of the defect codes are spectfica particular joint type, while others are relevant to several. The table
below lists the defect codethe inspector can select from, and indicates for which joint type they are relevant.
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Jointsub-surface drainage
Adjacent surfacing
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17.4 Fixtures

|_\

\‘

N
All joint types

17.5 Joint vegetation

17.6 Surfacing over buried joint

T1

17.7 Seal for induced cracking

17.8 | ~ |Bonding between APJ and road
17.9 § Loss of material from APJ
17.10| " Tracking and flow of APJ binder
17.11 . Nosing or transition/resin strip
17.12) o Missing bolts

17.13 ,% Seals

17.14| |Components :
Table4.1 Defect codes for expansion join{adapted fromBridge Condition Indicator¥olume 1 Commission Repof))
Key:x = not applicableR = applicable, to be inspectdd/here present)

The tablesn the following sectionéist the defect types, by each joint type, with comments for each severity
type and defect type, along with photographs to illustrate the descriptions

The CSSlescriptioncolumn of the tables containthe wording from the CSS defect tal{l8) The comment
column provides an interpretation of this description, in the context of the joint type.

Note: The majority of photogralps in the following sections are from TfL inspection reports and site visits. The
occasional photograph has been taken from the Inspection Manual for Highway Structures, vdld)rgirkce
GKS (1 6fSa RNI ¢ thetsblegafd ntx Zompldic diNdlevaniCegamples. As such, this section

dK2dzZ R 6S O2yaARSNBR Fa | aftA@Sé R20dzYSyid |yR &dzm YAaa
Key to / guidance on reporting defect
tables: A advice on selecting thappropriate impact code
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7.1 Joint leakageThis may be difficult to dett if the weather is dry, and has been for a number of days.
There still may be some staining, which would indicate plbst not necessarily currenteakage. If possible,
assess the condition of the secondary membrane in the expansiorDgagction of leakage is usually from
below, so this defect has not been divided between different joint types. Reasons for leakage may be vi
from surface leveland these should be recorded in the inspection report.

)
% CSS description Photograph Comment
3
No visible signs of Areas below the expansion joint show I
leakage sign of water or water stains
1
(Courtesy of Transport Scotland)
Minor leakage Small amounts of water appear to [
5 through joint leaking from the expansion joint. There
no apparent damage to other parts of th
structure.
Moderate leakage Noticeablevolumes of water are passin
through joint through the joint, with a reasonabl
3 expectation that structural deterioratior
will be quicker as a resultDamage ig
occurring to protective systems, such
the paint system.
Major leakage
through joint, High volumes of water drain through th
causingstructural joint, causing some minor damag
4 | damage including minor corrosion to bearings
bearing shelf.
Open joint causing
major structural The expansion joint is open and water
damage freely passing from the carriagews
5 through the expansion gap. Corrosion

significant to either bearings, bearing sh
or abutment.

Joint leakage will be most obvious from below deck, though major probgthkse obvious from abovg
as well. The description must back up the severity indicated, for example, is it based on the pres
water or stains? Any damage occurring as a result of leakage should be described, including |
nature of damage andrea of affected area (dimensions).

Defects to any drainage systems should be recorded under the Drainage heading in the report,
reference, where appropriate, to the effect on the expansion joint.

It may not be possible to access the bearing ortatant shelf during a general inspection, but
possible it should be checkedven if from a distancend any notable findings recorded.

The impact code will generally reflect the severity/extent combination. Where only a small amo
water isleaking, the impact may only be aesthetic, but where a significant amount of water is le
this will affect the durability of the structure. It is unlikely to be higher.
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17.2 Condition of joint subsurface drainage

CSS description Photograph

Comment

"1 Severity

N/A ¢ new category
proposed by TfL.

(Courtesy of Transport Scotland)

Joint drainage appears to b
functioning correctly. There are n
signs of ponding adjacent to th
expansion joint. Outlets for the
drainage are clear.

The outlets to the drainage ar|
slightly blocked, but thereare only
very minor sigrs of ponding on the
carriageway by the expansion joint.

There are signs of ponding on th
carriageway by the expansion join
but they are not extensive. Th
outlets are partially blocked.

Surface water on the carriageway
significant. The drainage outlets al
almost fully blocked (>75%).

Joint drainage is completely neol
functional. Ponding is severe. TI
drainage outlets appear blocked.

AN

It will be difficult, andoften not possible to inspect suburface drainage. Records should be checke
locate the outlet and this should be checked. Evidence of failure of thessdhce drainage will bg

visible on the carriageway in the form of pondi

P

The impact will generally be on durability.
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17.3 Condition of road surfacing adjacent to joint

Photograph

2

g CSS escription

n

1 Sound

2 Minor break up of road
surface adjacent to joint

3 Moderate break up of
road suface adjacent to
joint

4 Major break up of road
surface adjacent to joint

5 Joint failure due to

deteriorated condition of
adjacent road surface

AN

Location and size of broken area (width, length across carriageway, depth) should be detailed. A
may be the best way oproviding this information. Notes on whether and how the joint is be|
damaged should be mader where potential for damage exists.

Comment

The road surfacing adjacent to th
joint is in asnew condition, with no
cracks, tracking awtting.

There is some cracking or breag,
but it is not affecting ride qualityor
exposing any part of the joint. Crac
are narrow and shallow (maximur
depth 25mm).

The road surfaceis significanty
cracled, but there areno potholes
nor is any part of the joint expose(
Crack depth is not deeper tha
50mm.

The cracking is such thatot-holes
are expected to form shortly. Th
joint or nosing is becoming expose
The depth of the cracking is less th
the depth of the surfacing.

The surfacing has disintegrate
exposing the nosing or join
component. There may be leakag
The disintegration is to the full dept
of the surfacing.

P

The impact score will depend on the circumstances on site. Generally the condition of the su

alone will notmerit a score higher than.4
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17.4 Condition offixtures. This category should cover accessories to the jsimth as cover platesor
reinforced elastomeric joints, this defect category includes defects to bolt seals or loose/missing cover

Photograph

2

% CSS escription

n

1 Sound

2 Bolt sealer missing

3 Fixings loose

4 Fixings missing,
plates and angles
loose

5 Failure due to

missing fixtires

AN

Description should include location of defectifreture, and details of the defect. If loose the reasc
should be stated (loose or missing bolts, damaged support, etc). In the case of bolt seals, the

missing and total number should be recordddose bolts, which hold the main joicbmponent,
should be repaed as defect 10.7.

Comment

Thefixturesare all in placeare in good
conditionand are securely attached.

The elastomeric caps on the bol
protect them from corrosion and vehicl
impact, but theyregularly come free
The extent rating should be used
indicate proportion missing.

Fixturesare all still attached, but there i
at least one example of a loose fixin
but this is not causing a failure or dang
to road users.

Fixturesare missing or loge, but are
not causing failure of the joint or
danger to road users/pedestrians. In th
example, the plate is bent, leaving a tr
hazard at the edges.

Missing fixtures are causing a failure
the joint. Failure would either bg
causing a danger to roadsers or
causing a significantly acceleratg
deterioration of the structure.

P>

The impact will reflect the site conditionsonsidering how the defect affects the structure.
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17.5Vegetation in the joint

CSS description Photograph

Comment

P Severity

al|s

N/A ¢ new category
proposed by TfL.

There is novegetation growing from
any part of the expansion joini
either in the carriageway, verge
reserve or from underneath.

Small amounts of vegetation are
growing from the joint, and are
causing no hazard or not affectin
functionality.

Vegetationis growing from the joint,
and accelerating deterioration of th
joint.

It is considered that vegetation wi
not cause a defect of severity four
five.

AN

The description should detail the amount of vegetation, type of vegetation, where it is growing

and what problems it is causing to the joint or the structure.

P

The impact will be most likely to be durability, while very small amounts of vegetesinrprobably be

given a rating of aesthetic.

11
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17.6 Surfacing over buried joint

(Courtesy of Transport Scotland)

2
g CSS @scription Example
n
1 Reasonably sound
2 Minor surface
cracking
3 Moderate surface
cracking
4 Major surface

cracking

(Courtesy of Transport Scotland)

Comment

Presence of joint is not olws from the
road surface except for the sealed saw
cut, if present.There are no defects to th
carriageway  surfacing or  verge
footways/ reserve over the joint.

There are some cracks in the surfaci
over the joint, but these cracks area ve
narrow and shallow (maximum dept
25mm).

Cracks are clearly visible, up sonm in
width at the extreme.The depth of the
cracks is less than 50mm.

Cracks are developingjp to 25mm in
width at the extreme. The depth of th¢
crack is less than the depth of th
surfacing.

12
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Failure

Details provided of the crack should include length and width, including whether it continues ov
verge. The condition of the carriageway immediately next to the crack should also be noted, ag
now unsupported andnay tend to break A sketch shuld prove useful in describing location a
orientation of cracks, and should be annotated with widths (as crack width may vary acros

carriageway).

There may be cracks even when a crancducer is present. In this case the inducer is not locatedhén
optimum position. The cracks that have formed are likely to but above the edge of the b
elastomeric pad, rather than directly over the gap.

Inspectionguidancefor bridge expansion joints
Part2cL y & LIS OG 2 ND a

The width of the crack is greater thg
25mm and the depth is similar to th
depth of the surfacing. The surfacir
around the crack is breaking up. There
evidence of leakage.

The impacibon structural safetyof cracked surfacing over a buried joint will tend not to be high, exq
in very severe cases where the surfacingresaking up, leaving dangeropstholes.

13
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17.7 Condition of sealant for induced cracking

Description

Photograph

P Severity

Sound

Minor cracking or
break up of sealant
for induced crack

Moderate cracking
or break up of
sealant for induced
crack

Major crackingor
break up of sealant
for induced crack

Disintegrated or
missing sealant for
induced crack

Comment

The sealanin the sawcut is fully present,
fully bonded to eactside of the crack anc
is not raised above the carriagewsd
surfacing level.

The seal has some cracks, which

narrow and short anddo not affect the
integrity of the seal. The seal has not be
pushed upwards to any noticeable degre

The ecacks are clearly visible, or some
the sealis unbonded. It is still generall
functional. There is no evidence
leaking.

There is mjor cracking or break up of
sealant so it canno longer considered
fully functional.

The seal is complelg missing at some
point causing breakip of the adjacent but
unsupported surfacing. There is evidenc
of water leakage.

The cracks and break up should be clearly described, including location. One reason for break u
seal is it has been pushed up as the gap closes, and then bodikey traffic. Damage to the adjacer
surfacing caused by defects to the saut (unsupported surfacing once seal has disintegrated) sh
be recorded in defect category 10.7, with reference made to the lack ofcssweal as a cause.

The impacton gdructural safetyof a defective seal is unlikely & more than durability, as eventually
may lead to carriageway cracking.

14
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17.8 Bonding between plug material and adjacent carriageway surfacing

Description

Photograph

"1 Severity

Sound

Minor debonding
between plug and
road

Moderate
debonding between
plug and road

Major debonding
between plug and
road

Dangerous

Comment

The plug/surfacing interface is bonde
with no gap evident, at any point acro
the carriageway, verge, reserve
footway.

The plug has debonded from the surfaci
at some point across the carriageway, b
the gap is still fairly narrow {2mm). The
depth of the debonded area is maximu
25mm.The adjacent road surface remai
in good condition.

The debonded gap is now significant. T|
adjacent road surfacing is unsupported
the affected areas and has potential

start breaking upunder traffic loading.
The gaps is around 5mm wide and t
depth is a maximum 50mm.

The debonded gap is now greater, a
there are visible signs of the adjace
surface breaking up because it is now
clearly unsupported The gap is greate
than 5mm wide but the depth is less thg
that of the surfacing. Tére is some
leakage evident.

The joint is now sufficiently debonde
that the adjacent surfacing is breaking
due to lack of unsupport. The plug
material is also damaged as the leadi
edge is unprotectedThe debonded aree
is to the full dgth of the surfacing. The¢
joint is leaking as a result.

The width, or range of widths of the gap should be provided, where along the joint this is occurrin
whether it is occurring at both sides of the joint, or just at one edge. Comment shooldalsnade on
the condition of the surfacing immediatefdjacentto the debonded gap. The cause is generally du
construction details, but excessive movement maythxecause.

The impacbn structural safetyf this defect is generally low as ituslikely to become safety critical,
will, however, if allowed to develop, affect the durability of the structure.

15
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17.9Loss of plug material

)
g CSS @scription Photograph Comment

n

1 Sound Plug is 100% intagtith no material

missing.

2 Slightloss of A small amount of material is missing,
surface binder and with shallow holes in the plug (<20mm
aggregate penetration) There is very little effet on

ride quality or noise produced.

3 Loss of aggregate Thereis significant loss of material, with
(surface penetrationup to 50mm Ride quality is
penetration 20 to affected, and noisés produced.
50mm)

4 Loss of material There is serious loss of material, with
from joint (causing holes greate than 50mm in depthThere
holes >50mm deep is some leakage evident.

(Courtesy of Trnsport Scotlnd)
5 Missing Some of the joint is missing to the full

depth of the plug or the plug is broken ug
as a result of missing material. The joint
leaking.

The description should describe the location of each area of missing material, size (approx wig
length, or diameter, where appropriate) and depth of hole. A sketch may be the easiest way of

representing this information.

AR

The impact wilgenerally be low, but where the loss of material is severe, it could be a safety issy
to drivers taking avoiding action or damage to low clearance vehicles.
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17.10 Tracking of plug material and flow of material onto adjacent surfacing

2

% Description Photograph Comment

n

1 Sound The plug follows the alignment of th
adjacent surfacingwhich is untracked
with no flowof plug materiabnto it.

2 Minor tracking and Slight depressions in the plug are visil

on inspection, butare not significant, or
some plug material has flowed beyor
the boundary. The effect is pure
aesthetic.

flow of binder

295 o
(Courtesy of Transport Scotland)

3 Moderate tracking . RERT Tracking is clearly visible ar significant
and flow of binder | &= —_— amount of binder has flowed onto th
adjacent surfacing. Where tracking h
occurred, there are small mounds
displaced material at the edges of thg
carriageway.

A very large amoundf binder has flowed
or tracking is serious, generatir
significant mounds at the edges of t
carriageway.

4 Major tracking and
flow of binder

(Courtesy of Transport Scoland)

5 Disintegrated The tracking has occurred to such
extent that the joint is disintegratedlhe
joint is leaking.

The nature of the tracking should be described, including depth of tracks and which lanes it is aff
/ A comment on the traffic density and speed may be relevant in suggesting the cause.

Where binder has flowed beyond the joint boundary, again locatghould be given, and
measurement of spread. This information may be best represented on a sketch.

2 The impact of this defect is generally low. Only in the case of serious disintegration would an
score greater than three be necessary.

4.4 HAtypes 3 and 4: Nosing joints
There are very few of this type of joint on the TLRN, and so experience of these joints is limited. It is currently
unlikely that their number will increase due to the increased prominence of asphaltic plug type joints.
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4.5 HAtype 5: Reinforced elastomeric
17.11Nosing defec{applicable to transition strips for reinforced elastomeric joints.

>

g Description Photograph Comment

n

1 Sound The transition strip is in an asew

condition, and is completely bonded t
the joint and adjacent surfacing and
completely uncracked.

2 Minor cracking
along nosing

Cracks in theransition stripare visibleon
close inspectionbut are having no effec
on joint functionality.

3 Moderate cracking
along nosing, some

The cracking is fairly extensive, leading
some break up of the materiabr the

breakup transtion strip is non longer fully dnded
to the surfacing or joint.
4 Break up of nosing Cracking has developed sufficiently th
material the transition strip has broken up; with
some material missing from th&trip. The
joint component is becoming exposed.
5 Disintegrated The nosing material is beyond isolats

areas of brealup; it has disintegradd,
leaving other elements of the join
exposed.The joint is leaking.

The description should provide details of crack widths and lengths, as well as locations. The e

/ breakup of nosing should be described, including location and any exposurethafr joint
components.

The impact score for this defect will vary according to -sjiecific circumstances. To make
A assessment the potential to cause vehicle damage shoulddosidered as well as considering th
durability implications.
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