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) Describe changes to defects for deck and slab elements
J Determine how to code wearing surface quantities
J Explain useful tips 1o aid in deck inspections
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Welcome to the Structure Inspection
Refresher Training Series.

This module details important information
on concrete decks/slab elements and
assessments that inspection team leaders
should use to improve their inspections.

In this session, you will learn:

To describe changes to defects for deck
and slab elements.

To determine how to code wearing
surface quantities.

To explain useful tips to aid in deck
inspections

To Understand coding guide changes in
defect definitions for decks and wearing
surfaces
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Text Box
Welcome to the Structure Inspection Refresher Training Series. 

This module details important information on concrete decks/slab elements and assessments that inspection team leaders should use to improve their inspections. 
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In this session, you will learn:

    To describe changes to defects for deck   
    and slab elements.

    To determine how to code wearing 
    surface quantities.

    To explain useful tips to aid in deck  
    inspections

    To Understand coding guide changes in 
    defect definitions for decks and wearing 
    surfaces
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Concrete
Deck/Slab

Elements

. 12 - Reinforced Concrete Deck /
. 38 - Reinforced Concrete Slab /
. 16- Reinforced Concrete Top Flange
._ 13 ~ Pre-stressed Concrete Deck

- 15 - Pre-stressed Concrete Top Hange

i B039 - Pre-stressed Concrete Slab

1.4 Untitled Slide

Deck & Slab
Defect
Updates

Defect 1080 - Delaminations/Spalls,
Patch Areas/Exposed Rebar

Exposed Rebar Defect has been
removed, Exposed rebar are
now coded under the 1080
defect.

Published by Articulate® Storyline www.articulate.com

A structure’s concrete deck or slab and
corresponding wearing surface see more
wear and tear than any other component of
a bridge due to vehicles and winter de-icing
chemicals.

Though there are many types, both Element
12 — Reinforced Concrete Deck and Element
38 — Reinforced Concrete Slab are the most
common element type an inspector will
encounter.

Recall the difference. A deck typically
transfers vehicular loads to superstructure
elements such as stringers, floorbeams, or
girders. A slab, in contrast, is the
superstructure and transfers those loads
directly into the substructure units.

Deck and slab elements are used to evaluate
the edges and bottom surfaces of the
respective element. The top surface of all
decks and slabs will be evaluated using an
associated wearing surface element. They
may or may not be covered with an overlay.

There are a couple of changes to the
Wisconsin Structure Inspection Field
Manual in the last few years regarding deck
defects.

One big change was for defect 1080, which
covers spalls and delaminations of
concrete. In 2018, the exposed reinforcing
steel defect language was rolled into this
defect for simplification.
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Text Box
A structure’s concrete deck or slab and corresponding wearing surface see more wear and tear than any other component of a bridge due to vehicles and winter de-icing chemicals.  
 
Though there are many types, both Element 12 – Reinforced Concrete Deck and Element 38 – Reinforced Concrete Slab are the most common element type an inspector will encounter. 
Recall the difference.  A deck typically transfers vehicular loads to superstructure elements such as stringers, floorbeams, or girders.  A slab, in contrast, is the superstructure and transfers those loads directly into the substructure units.
 
Deck and slab elements are used to evaluate the edges and bottom surfaces of the respective element. The top surface of all decks and slabs will be evaluated using an associated wearing surface element. They may or may not be covered with an overlay.
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There are a couple of changes to the Wisconsin Structure Inspection Field Manual in the last few years regarding deck defects.

One big change was for defect 1080, which covers spalls and delaminations of concrete.  In 2018, the exposed reinforcing steel defect language was rolled into this defect for simplification.  
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Deck & Slab
Defect
Updates

Another change was the language for
delaminations. In the 2019 version of the
\ field manual, delamination’s are coded in
Defect 1080 - Delaminations/Spals, ! i H
et vt ! condition sta'te two, reggrdless of the size
of the delamination. This change was
Bxposed ebar Defect has Bos: : made to better mirror the defect language
Teintve Expposerd tear o in the AASHTO Manual for Bridge Element

now coded under the 1080 .
defect. Inspections.

Delaminations are now coded
in €52 (fair), regardiess of size
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Deck & Slab

Defect

Updates

The final change involves patched areas

of concrete that are sound. To keep

consistent with the AASHTO Manual for

Defect 1080 - Delaminations/Spalis, ) ; Bridge Element Inspections, all sound
DN ARSI Sty I patches will be coded in condition state

2, fair condition.

Exposed Rebar Defoct has been
removed, Exposed rebar are
now coded under the 10680
defect.

Delaminations are now coded
in CS2 (fair), regardiess of size

Sound Concrete Patches are CS2 (fair)
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Another change was the language for delaminations.  In the 2019 version of the field manual, delamination’s are coded in condition state two, regardless of the size of the delamination.  This change was made to better mirror the defect language in the AASHTO Manual for Bridge Element Inspections.
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The final change involves patched areas of concrete that are sound.  To keep consistent with the AASHTO Manual for Bridge Element Inspections, all sound patches will be coded in condition state 2, fair condition.
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Deck & Slab
Defect
Updates
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Wearing
Surface

Elements I‘ -

8000 - Weaning Surface Bare
8511 AC Overlay

8512 AC Overlay and Membrane
8513 Thin Polymer Overlay
8514 Concrete Overlay

8515 Paolyester Overlay

510 Wearing Surface {other)

In addition, a new Defect 8904 —
Discoloration was added. The intent is to
guantify areas of the deck or slab which
show signs of higher permeability or water
retention and are potentially accelerating
the deterioration of the concrete in that
area. It is important to note that
discoloration from construction materials or
locomotive exhaust is not considered a
defect. Only discoloration related to
moisture penetration is considered.

A quick reminder: For overlapping defects
in the same condition state, the lower
numbered defect controls. For example if
you had a discoloration defect of condition
state 2 and in that same area you had a
cracking defect of condition state 2, your
defect quantity would be coded in the 1130
— Cracking defect due to the hierarchy rules.

Recall that the top surface of all concrete
decks and slabs are evaluated using an
associated wearing surface element.

If no overlay exists then element 8000,
wearing surface —bare is used. If an
overlay is present, then the type of overlay
(asphalt, thin polymer, concrete or
polyester) is coded for the wearing surface.
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In addition, a new Defect 8904 – Discoloration was added.  The intent is to quantify areas of the deck or slab which show signs of higher permeability or water retention and are potentially accelerating the deterioration of the concrete in that area. It is important to note that discoloration from construction materials or locomotive exhaust is not considered a defect.  Only discoloration related to moisture penetration is considered.

A quick reminder:  For overlapping defects in the same condition state, the lower numbered defect controls.  For example if you had a discoloration defect of condition state 2 and in that same area you had a cracking defect of condition state 2, your defect quantity would be coded in the 1130 – Cracking defect due to the hierarchy rules.
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Recall that the top surface of all concrete decks and slabs are evaluated using an associated wearing surface element.                                                                   
If no overlay exists then element 8000, wearing surface –bare is used.  If an overlay is present, then the type of overlay (asphalt, thin polymer, concrete or polyester) is coded for the wearing surface.
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Wearing
Surface
Elements

Updates

Defect 3210 - Debonding/Delmalnations |
Sound Patches are now coded in €51
(Good) provided the patching material o,
is not asphalt for a concrete wearing surface

» Defect 3220 - Cracking/Wearing Surface
Sealed cracks are now coded in CS1 [Good)
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Chip Seals are Coded under AC-Overlay not Thin Polymer

Part 2 - Bridges
Chapter 6 -~ Roadway and Appur

()?/ Structure Inspection Manual

«  Condnon Stae 4 Severe Red

2533 AC Oveday (Element 3511)
This element inchadess Ohp seats

Plaong an Asphailt Cancrete (AC) on top of a cracked or damaged brdge deck & 3
fypicad repar - An AC Overtay wil be 1.3 n depth  AC Overfays will typically be
used Owy GSUessed conorete oF previous Overiays 1D restone 8 smocth wearnng suriace
Ore dsadvantage of AC Overlays s thatl expansion and contraction of the underyng
pavement will lypcaly cause cracks that are referred 1o as refiactive cracks in e asphat

When evaluating paiches in weanng surfaces, the malenal of the patch wil efiact whether oc
nol the padch can be considered sound Patches of dfenng matersaia will nol ba consdered
sourd (Le asphalt patch on a concrele overtary) The patch must be of the same materal 1o
be considered sound I the patch and base materials ate the same, then the pasch can be
napected for delamingtion of other UrSound NACIons I INBPECIoN SHows 3 Sound paich,
the Condition Stale of the patched area imay be rased to Condticn State 2

There are a couple of changes to the
Wisconsin Structure Inspection Field
Manual in the last few years regarding
wearing surface defects.

First, wearing surfaces that have been
patched where the patches are sound are
to be coded in CS1 or Good condition for
that area. The only exception to that is
when asphalt patching materials have been
used on a concrete wearing surface. Those
patches are considered unsound and
Should be coded in CS3 or Poor condition.

The second change involves cracks that
have been sealed. Sealed cracks will be
coded in CS1 or Good condition as long as
the seal is functioning.

During the most recent inspection quality
assurance reviews, one item that was coded
inconsistently in the inspection
documentation was bridges that have chip
seals.

Per Part 2, Chapter 6 of the Structures
Inspection Manual, if the surface of the
bridge deck is covered with a traditional
“chip seal” consisting of emulsion oil and
stone chips, the wearing surface shall be
coded as a AC Overlay — Element number
8511.
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There are a couple of changes to the Wisconsin Structure Inspection Field Manual in the last few years regarding wearing surface defects.
First, wearing surfaces that have been patched where the patches are sound are to be coded in CS1 or Good condition for that area.  The only exception to that is when asphalt patching materials have been used on a concrete wearing surface.  Those patches are considered unsound and Should be coded in CS3 or Poor condition.

The second change involves cracks that have been sealed.  Sealed cracks will be coded in CS1 or Good condition as long as the seal is functioning.
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During the most recent inspection quality assurance reviews, one item that was coded inconsistently in the inspection documentation was bridges that have chip seals.

Per Part 2, Chapter 6 of the Structures Inspection Manual, if the surface of the bridge deck is covered with a traditional “chip seal” consisting of emulsion oil and stone chips, the wearing surface shall be coded as a AC Overlay – Element number 8511. 



1.12 Untitled Slide Another item that needs attention based on
Quality Assurance reviews involves the
wearing surface element. In general, this
element needs to be updated when new

Update Wearing Surface wearing surfaces are placed on the bridge.

For example, the notes on this inspection

3 e AT e Ty indicate a concrete overlay was placed on
e = s S S S S this bridge in 2018. While that note is
S G good, the element needed to be updated to
- P —— 9514 — Concrete Overlay along with an

update to the construction history to show

Mewsicaton || Locsson || Siop || Fie | Memorn Fie | [N | dicimoece the 2018 improvement.
. Waek po fussenad =
Q018 3y [OVERLAY - BITUMINOUS v i
Contact the Bureau of Structures Bridge
¥uus Wash pectsemat . . .
(1975 | [NEW STRUCTURE My B Management Unit for more information on
»dd updating inventory information in the

Highway Structures Information System
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: Another common error involves the

Wearing overlay thickness. Inspectors are
Surface ; responsible with accurately reporting the
Thickness ‘ depth of any overlays on the inspection
Shatanton sadXamsiun L = 1 form, and are encouraged to verify the
g i ,‘,T.:_,., : N 1?%@“”!“ overlay thickness during each inspection.
e il s Tﬂ:{ M“T = The results are entered into the Highway
- ;;._-\7;;-? ST Structures Information System on the

Structure Information Tab, along with the
— appropriate deck surface material.
Capmcey e Raig —— s Often overlays can vary in thickness on a
S L bridge. For our purposes, the thickness is
S W""""“” = taken as the average depth of the overlay
e : ek s v bl o e across the width of the wearing surface.

Overlay thickness can be measured at
edge of deck or at floor drains as shown in
the photos.
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Another item that needs attention based on Quality Assurance reviews involves the wearing surface element.  In general, this element needs to be updated when new wearing surfaces are placed on the bridge.

For example, the notes on this inspection indicate a concrete overlay was placed on this bridge in 2018.  While that note is good, the element needed to be updated to 9514 – Concrete Overlay along with an update to the construction history to show the 2018 improvement.

Contact the Bureau of Structures Bridge Management Unit for more information on updating inventory information in the Highway Structures Information System
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Another common error involves the overlay thickness.  Inspectors are responsible with accurately reporting the depth of any overlays on the inspection form, and are encouraged to verify the overlay thickness during each inspection. The results are entered into the Highway Structures Information System on the Structure Information Tab, along with the appropriate deck surface material.

Often overlays can vary in thickness on a bridge.  For our purposes, the thickness is taken as the average depth of the overlay across the width of the wearing surface. 

Overlay thickness can be measured at edge of deck or at floor drains as shown in the photos.  
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Example Bridge
Cross Section
Element
Overview

Click here on picture to hide
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Girder
Elements

Elomaont Element Nanw Quantity

107 Steel Open Girder

Quality assurance reviews also revealed
some confusion on how to properly code
bridges with raised sidewalks or medians.

For this reason, let’s look at a typical
bridge and define both the elements and
the quantities associated with the
elements.

The bridge consists of four steel girders
with a concrete deck and raised sidewalks
on both sides. The bridge is 100 feet long.

The girders are coded under element 107
— Steel Open Girder. Since the bridge is
100’ long and there are 4 girders, the total
guantity is 400 lineal feet of girder.
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Quality assurance reviews also revealed some confusion on how to properly code bridges with raised sidewalks or medians.

For this reason, let’s look at a typical bridge and define both the elements and the quantities associated with the elements.

The bridge consists of four steel girders with a concrete deck and raised sidewalks on both sides.  The bridge is 100 feet long.
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Text Box
The girders are coded under element 107 – Steel Open Girder.  Since the bridge is 100’ long and there are 4 girders, the total quantity is 400 lineal feet of girder.
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Deck/Wearing

Surface

Elements i Sty |
Stest Open Girder 00 F

Next we need to code the reinforced
concrete deck and associated wearing
surface.
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Deck

Element ement 3 hement Name Quantity Unit

107 Stast Open Girdar 400 LF
Element 12 — Reinforced concrete deck,
is used for the bottom and sides of the
element.

12 - Reinforced Concrete Deck

T 200 200|000 0
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Next we need to code the reinforced concrete deck and associated wearing surface.


DOTTCC
Text Box
Element 12 – Reinforced concrete deck, is used for the bottom and sides of the element.  
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Deck
Element

Element Name

Quantity

Steel Open Grder

Neinforced Concrete Deck

40 feet

1.20 Untitled Slide

NBI Deck
Width vs.
Element Deck

Width

Deck Width Measurement (Out to Out)
9 Item #52 - Recording and Coding Guide

The deck element quantity would be the
length of the bridge times the width of the
deck. As you can see from this example,
the width used in the calculation does not
include the cantilevered portion of the
sidewalks in the calculation. For this
bridge, the quantity would be 40 feet wide
times 100 feet long, or 4000 square feet of
deck element.

One thing to note. The Deck width stored
in the Highway Structures Information
System for Item #52 of the National Bridge
Inventory (or NBI file) is NOT the same as
the element quantity.

The NBI deck width for this structure
would be measured between outside
edges of the sidewalks.
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The deck element quantity would be the length of the bridge times the width of the deck.  As you can see from this example, the width used in the calculation does not include the cantilevered portion of the sidewalks in the calculation.  For this bridge, the quantity would be 40 feet wide times 100 feet long, or 4000 square feet of deck element.
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One thing to note.  The Deck width stored in the Highway Structures Information System for Item #52 of the National Bridge Inventory (or NBI file) is NOT the same as the element quantity. 
The NBI deck width for this structure would be measured between outside edges of the sidewalks.
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Wearing
Hement Name Cusatity Unit
Surface
Steel Open Girder a0 L
Reeiorced Concretn Dick s | @ The top of the deck or riding surface is

bare and no overlay system has been
applied. For this case, element 8000 —
Wearing surface bare is used to inspect
and document defects on the top of the
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Wearing
Surface

Quantity

Element Name

Steel Open Guer

The quantity for the wearing surface
would only consist of the portion of the
deck that is exposed and not covered by
the cantilever sidewalks.f3or this
example, the quantity would be the
width of 36 feet times the length of 100
feet resulting in 3600 square feet of
wearing surface.
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The top of the deck or riding surface is bare and no overlay system has been applied.  For this case, element 8000 – Wearing surface bare is used to inspect and document defects on the top of the deck.
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Text Box
The quantity for the wearing surface would only consist of the portion of the deck that is exposed and not covered by the cantilever sidewalks.ßor this example, the quantity would be the width of 36 feet times the length of 100 feet resulting in 3600 square feet of wearing surface.   
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Sidewalk / Element Mame
Assessmeni@ Steel Open Girdes

Reinforced Concrete Deck

Wesaring Surface - Bare

The cantilever sidewalks would be
inspected under assessment 9009
Sidewalk.

9009 - Sidewalk

1.24 Untitled Slide
sidewalk Aanessment & R
Assessment Stest Open Girdes

Aeirdorced Concreta Dack

The inspection of the sidewalk includes
both the top side and underside that are
visible to the inspector.

The quantity per the Wisconsin
structure inspection field manual is
coded in units of one each per sidewalk.
In this example, we have multiple
sidewalks so the quantity would be two.

Wearng Surface - Bare

Sidewalk

9009 - Sidewalk
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Text Box
The cantilever sidewalks would be inspected under assessment 9009 Sidewalk.  
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Text Box
The inspection of the sidewalk includes both the top side and underside that are visible to the inspector.
The quantity per the Wisconsin structure inspection field manual is coded in units of one each per sidewalk.  In this example, we have multiple sidewalks so the quantity would be two.
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EHement Name

Rail At i

Elements

Stewl Open Girder

Rerdorced Concrete Deck

Weating Surface - Bare

This example also has parapets coded
under 331 reinforced concrete bridge
rail. The quantity is in lineal feet, so for a
bridge with parapets that are 100 feet
long on both sides, the total quantity is
200 lineal feet.

Sidewak

Reinforced Concrats Sridge Rail

331 Reinforced Cancrete Bridge Rail
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Decorative

Rail

Assessment

(9335)

One of the parapets has an aluminum rail
mounted to the top. This is coded under
assessment 9335 for decorative rails.
Similar to the sidewalk assessment, the
quantity is one each per rail.
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This example also has parapets coded under 331 reinforced concrete bridge rail.  The quantity is in lineal feet, so for a bridge with parapets that are 100 feet long on both sides, the total quantity is 200 lineal feet.
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Text Box
One of the parapets has an aluminum rail mounted to the top.  This is coded under assessment 9335 for decorative rails.  Similar to the sidewalk assessment, the quantity is one each per rail.
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Protective
Screening
Assessment
(9337)

Click here on picture to hide
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You have completed
the Concrete Deck/Slab
Elements and
Assessments

Training

The other rail has a chain link pedestrian
fence attached to the top. Similar to the
decorative rail, the quantity is one each and
the assessment used is 9337 Protective
Screening.

That’s it. All the elements and assessments
that are shown in the example have been
coded.
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The other rail has a chain link pedestrian fence attached to the top.  Similar to the decorative rail, the quantity is one each and the assessment used is 9337 Protective Screening.

That’s it.  All the elements and assessments that are shown in the example have been coded.





