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Critical Findings
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The information contained on the
underwater tab will be compiled and
added to the inspection report along with
any cross-sections saved as a PDF
document.

Structure Inspection - Structural

Reviews and Critical Findings
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Topics In this session, you will learn how to:

* Define the terms Structural Review and
Critical Finding
S Leteing * Describe when a Structural Review is

* Whaon do you need a structural ) )
review required and who can perform it
*»  Who can perform a structural review . . . . ey
s Docurmantation and Netification * Determine when a finding is Critical
RO * Understand documentation and notification

» Timelines ] -
processes and timelines for both.

Structural Review (SR)

Critical Finding (CF)

Definition and categories
Documentation and Notification
Processes

« Timelines
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Text Box
The information contained on the underwater tab will be compiled and added to the inspection report along with any cross-sections saved as a PDF document.
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Text Box
In this session, you will learn how to:
• Define the terms Structural Review and   
   Critical Finding
• Describe when a Structural Review is 
   required and who can perform it
• Determine when a finding is Critical
• Understand documentation and notification  
   processes and timelines for both.
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1.4 Untitled Slide

Structural Review

The primary goal of in-service inspections
are to ensure structures are safe for public
use. This goal requires the inspector to
compile accurate and consistent condition
information.

Often inspectors will find a severe defect
that needs further examination to
determine the impact on the overall
strength of the structure. Corrosion in
steel piles or beams, exposed and rusting
prestressing strands or reinforcing bars,
and timber decay are the most common.
The additional examination, per guidance
from the AASHTO Manual for Bridge
Element Inspection, is called a Structural
Review.
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Text Box
The primary goal of in-service inspections are to ensure structures are safe for public use.  This goal requires the inspector to compile accurate and consistent condition information.  

Often inspectors will find a severe defect that needs further examination to determine the impact on the overall strength of the structure.  Corrosion in steel piles or beams, exposed and rusting prestressing strands or reinforcing bars, and timber decay are the most common.
The additional examination, per guidance from the AASHTO Manual for Bridge Element Inspection, is called a Structural Review.



The structural review process requires the
reviewer to make a judgement on the effect
the defect has on the overall safety of the
structure.
1.5 Untitled Slide In som? cases,. that judgement may be
rendered in the field. In other cases, the
engineer may need to review the inspection

Structural Review documents and as-built plans to make a
May include: determination.
*  Areview of the field inspection notes and photographs Occasionally, extreme cases may require
« Areview of as-built plans or calculations or a more in-depth structural

, analysis to understand the effects of the
* An analysis as deemed appropriate to evaluate the performance

of the element and structure defect on the structure.
It is important to stress that structural
May be conducted in the fieid or affice reviews can occur in field during the

inspection, using good engineering
judgement, provided that the inspector is a
certified Wisconsin Professional Engineer.

In fact, in many cases, inspectors have
been making these judgement calls already;
the only difference is now there is a formal
process.
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There are certain element/defect

Structural Review combinations that are required to have a
structural review if a severe condition is
found. These commonly include defects in
primary superstructure or substructure

elements. The Highway Structures
— 2’;’;:&;’;’:\'::;::‘,‘;:&"5"“““'9' S Information System (more commonly known

= as HSI) will be programmed to require a
Any concrete (reinforced or prestressed), masonry or timber

3 quperstructure of substructure element with a Severe (CS4) structural review in these situations.
material defect

Efement and defect combinations that require structural review

* Astructural review is required for the following (and automatically
requested by the HSI System)

3 Any substructure element vith a Severe (CS4) scour of settlement Note that decks, slabs and concrete box
ot culverts have been excluded from this
= In all other situations, the inspector may request a structural requirement. That does not mean that a
review for an element if (s)he feels that the condition structural review cannot be performed on
warrants a review by a professional engineer. these elements. The inspector can always
— request a structural review on these and
other elements if he or she feels the
condition warrants a review by a
professional engineer.
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The structural review process requires the reviewer to make a judgement on the effect the defect has on the overall safety of the structure.  
     In some cases, that judgement may be rendered in the field.  In other cases, the engineer may need to review the inspection documents and as-built plans to make a determination.  
      Occasionally, extreme cases may require calculations or a more in-depth structural analysis to understand the effects of the defect on the structure.
     It is important to stress that structural reviews can occur in field during the inspection, using good engineering judgement, provided that the inspector is a certified Wisconsin Professional Engineer.
      In fact, in many cases, inspectors have been making these judgement calls already; the only difference is now there is a formal process.
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Text Box
There are certain element/defect combinations that are required to have a structural review if a severe condition is found.  These commonly include defects in primary superstructure or substructure elements.  The Highway Structures Information System (more commonly known as HSI) will be programmed to require a structural review in these situations.

Note that decks, slabs and concrete box culverts have been excluded from this requirement.  That does not mean that a structural review cannot be performed on these elements.  The inspector can always request a structural review on these and other elements if he or she feels the condition warrants a review by a professional engineer.



So now that we know what element and
defect combinations require a structural
review, the next question is when does that
requirement kick in.

1.7 Untitled Slide . In general, when a severe c.iefef:t is first
discovered, the structural review is
- required.
Structural Review After that initial discovery and review,
When is a structural review required? additional reviews are not required until
* When the element/defect is first observed to be in severe either:
condition (CS4) e The quantity of the defect increased. For
instance, the previous inspection noted 10
* When the quantity of a pre-existing (i.e. from a previous inspection) square feet in Severe condition, but since

CS4 has increased

that time the defect has worsened so that

Example: €54 Defect In 2017 was 10 square feet and increases to 20 currently 20 square feet are now in severe

square feet in the 2019 inspection,

When the quantity of a pre-existing CS4 has not increased by condition.

the severity of the defect has worsened beyond previously e The :¢.everity of the d.efect has wors.ened.
acceptable levels For instance, an 10 lineal foot section had
T v ‘"f°x:;;:?“°’ﬁ’°':.“m::?‘°ﬂ|°';l‘:°" 15% section loss in the previous

w on loss. In inspaction, sama 10 finea ) . i

section now has 25% section loss. inspection, and now that same 10 lineal

foot section has 25% section loss.
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The owner of the structure and the
inspection program manager are
SRRy responsible for ensuring that structural
reviews are completely by qualified

Structural Review

Both the owner of the bridge and inspection program manager are individuals.
responsible for ensuring that a Wisconsin PE completes and To conduct a structural review, the

dacuraenta fhe coview individual must be a Wisconsin Professional
engineer with experience in bridge
inspection, analysis, or design.

Please note that the review can be
Must be a Wisconsin Professional Engineer with experience in bridge completed by the inspector, provided that
engineering he/she is a Wisconsin PE.

Published by Articulate® Storyline www.articulate.com


DOTTCC
Text Box
     So now that we know what element and defect combinations require a structural review, the next question is when does that requirement kick in.
     In general, when a severe defect is first discovered, the structural review is required.
      After that initial discovery and review, additional reviews are not required until either:
• The quantity of the defect increased.  For  
   instance, the previous inspection noted 10 
   square feet in Severe condition, but since 
   that time the defect has worsened so that 
   currently 20 square feet are now in severe 
   condition.
• The severity of the defect has worsened.  
    For instance, an 10 lineal foot section had 
    15% section loss in the previous 
    inspection, and now that same 10 lineal 
    foot section has 25% section loss.
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      The owner of the structure and the inspection program manager are responsible for ensuring that structural reviews are completely by qualified individuals.  
      To conduct a structural review, the individual must be a Wisconsin Professional engineer with experience in bridge inspection, analysis, or design.
      Please note that the review can be completed by the inspector, provided that he/she is a Wisconsin PE.  
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Structural Review
Timeline

A structural review must be
] ( ) completed and documented in the
Highway Structures Information
System ASAP but no later than 60
1 '/ days after the inspection
findings.

24 2l _

Structural Review
Effective date

y
CS4 (Severe) defects discovered after
effective date will require a structural
review

All structural reviews must be completed
and documented in the highway
structures information system as soon as
possible but no later than 60 days after
the inspection finding.

The inspector will not be able to digitally
sign the inspection until this process is
complete.

The Structural Review Policy goes into
effect on January 1, 2020.

Pre-Existing element defects (i.e. defects
found in inspections prior to January 1,
2020) will not require a Structural
Review, but the inspector is encouraged
to request a review if he/she feels the
defect hasn’t been addressed previously.
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Text Box
All structural reviews must be completed and documented in the highway structures information system as soon as possible but no later than 60 days after the inspection finding.  
The inspector will not be able to digitally sign the inspection until this process is complete.
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Text Box
The Structural Review Policy goes into effect on January 1, 2020.
Pre-Existing element defects (i.e. defects found in inspections prior to January 1, 2020) will not require a Structural Review, but the inspector is encouraged to request a review if he/she feels the defect hasn’t been addressed previously.
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Structural Review

But can we simply repair it?

Repairs can be performed in lieu of the
Structural Review, provided the repair is
either a standard repair detail from
WisDOT or the repair has been designed by
a Wisconsin PE.

The repair must be completed within 60
days of the finding. The inspection cannot
be closed out until the repair is completed,
and the plans and calculations are
uploaded into the HSI system, along with
photographs of the completed repair.

Yes, repair in lieu of the structural review is
an option, provided:

* The repair is either a standard repair -
detail from WisDOT or

* The repair has been designed by a

Wisconsin PE WA,

Documentation

= Submit plans, calculations and photos
of the completed repair in HSI
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     Repairs can be performed in lieu of the Structural Review, provided the repair is either a standard repair detail from WisDOT or the repair has been designed by a Wisconsin PE.
     The repair must be completed within 60 days of the finding.  The inspection cannot be closed out until the repair is completed, and the plans and calculations are uploaded into the HSI system, along with photographs of the completed repair.
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Critical Finding
Definition:

A discovery of a defect on\
a bridge which threatens
public safety and/or the
structural stability of the
bridge, and is of such
soverity that immediate
partial or full closure of
the structure is required.
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Critical Finding
Most common critical findings

In certain situations, a defect is discovered
that threatens the structural integrity of
the bridge, and is of such severity that
immediate partial or full closure of the
structure is required to protect the public.
This situation is referred to as a Critical
Finding.

The most common critical findings
involve vehicular impact on bridge
substructures and superstructures.

Similarly, extreme weather events
cause many critical findings where
substructure units are damaged or
undermined.

Less common are critical findings due
to material deterioration.

All these situations require partial or
full bridge closures until repairs or
replacements can be made.
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In certain situations, a defect is discovered that threatens the structural integrity of the bridge, and is of such severity that immediate partial or full closure of the structure is required to protect the public.  This situation is referred to as a Critical Finding.
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Text Box
      The most common critical findings involve vehicular impact on bridge substructures and superstructures.  
      Similarly, extreme weather events cause many critical findings where substructure units are damaged or undermined.
      Less common are critical findings due to material deterioration.  
      All these situations require partial or full bridge closures until repairs or replacements can be made.
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Critical Finding
Two classifications

Unsafe: Structural deficiency
which threatens the overall
integrity of the structure and
requires the bridge to be
closed to all traffic.

Serious: Structural deficiency
that requires a partial lane or
shoulder closure for an

extended duration, but there
is still limited traffic being
carried by the structure.
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Critical Finding
Do you always know It's @ critical finding in the field?

Many umes it's obvious, but sometimes it ism't determined until after
a structural analysis is performed during a structural review

That's why it's important to complete structural reviews as soon as
possible

There are two classifications of critical
findings, Unsafe and Serious.

Unsafe is a finding where the entire
structure must be closed immediately to
ensure the safety of the traveling public.
Serious is a finding where a portion of
the bridge (often the shoulder or single
lane) is closed, but limited traffic is still
allowed to utilize the structure until
repairs are made.

Critical findings are usually, but not
always, obvious to the inspector
immediately upon arrival at the
structure.

There have been rare occasions where
defects were discovered, but not
considered a critical finding until the
structural analysis was performed.

If the inspector has any doubt about a
finding, it is highly recommended that
he/she consider the finding critical until
analysis deems otherwise.
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There are two classifications of critical findings, Unsafe and Serious.
Unsafe is a finding where the entire structure must be closed immediately to ensure the safety of the traveling public.
Serious is a finding where a portion of the bridge (often the shoulder or single lane) is closed, but limited traffic is still allowed to utilize the structure until repairs are made.
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     Critical findings are usually, but not always, obvious to the inspector immediately upon arrival at the structure.  
     There have been rare occasions where defects were discovered, but not considered a critical finding until the structural analysis was performed.
If the inspector has any doubt about a finding, it is highly recommended that he/she consider the finding critical until analysis deems otherwise.   



Documentation for critical findings and
structural reviews is taken care of in the
highway structures information system on the
Action tab, and must be entered prior to the

1.22 Untitled Slide inspector being able to sign his/her inspection.
Items that will need to be documented

include:

* The discovery being documented, be it a

Documentation of Structural Review and Critical Findings

Documentation — Highway Structures Information System will prompt the

inspector to enter: critical finding, immediate repair, or
On the Action tab: structural review.
* Action plan: critical finding, immediate repair, or structural * The credentials of the reviewer
review * The method of review, be it engineering
* Reviewer credentials (CF and SR anly) judgement or analytical calculations.
" SRS IS0 SRS i) * A detailed note specific to element defect(s)
* Element specific notes observed.
* iBnalacioot * A overall note for the structure that

I  summarizes the findings.

* The final action or actions being taken as a
result of the finding. These may include
items such as:

_ * Change in Load Postings or Load Ratings

* Immediate Repairs

* Partial or Full Bridge closures

* Increases in Inspection Frequency

If calculations were performed, they must be uploaded

1.23 Untitled Slide

Documentation

Notes from structural review

Notes should detail what was reviewed, findings, reasoning, and When documenting a finding your
potential tips for future inspectors . g
notes should detail what was reviewed as

well as the logic you followed in assessing
the situation, and obviously the
assessment that was made.

If possible, helpful tips for future

Example:

"Calculations were performed based on 25% saction loss of the webd of
Girder G1 at the west abutment.

The results indicate the condition does not affect the strength of the . .
bridge, and likely will not control the load ratings until the section loss inspectors can be pI’OVIdEd as well.

level hits 40% at this location.”
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      Documentation for critical findings and structural reviews is taken care of in the highway structures information system on the Action tab, and must be entered prior to the inspector being able to sign his/her inspection.
      Items that will need to be documented include:
•  The discovery being documented, be it a 
    critical finding, immediate repair, or 
     structural review.
•  The credentials of the reviewer
•  The method of review, be it engineering 
    judgement or analytical calculations. 
•  A detailed note specific to element defect(s) 
    observed.
•  A overall note for the structure that 
    summarizes the findings.
•  The final action or actions being taken as a 
    result of the finding.  These may include 
    items such as:
     •  Change in Load Postings or Load   Ratings
      •  Immediate Repairs
      •  Partial or Full Bridge closures
      •  Increases in Inspection Frequency
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      When documenting a finding, your notes should detail what was reviewed as well as the logic you followed in assessing the situation, and obviously the assessment that was made.  
      If possible, helpful tips for future inspectors can be provided as well.  
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Documentation

The HSI system will allow the

HS! documentation — structural review checkbox documentation of both Critical Findings
- and Structural Reviews.
::‘::;"::jt:f’efj " T On the element tab, you will notice that
S a review column is now included. The
S — R — :_: boxes in that column can be clicked
e o s LR manually if the inspector feels a structural
i i i i e e E review needs to be performed.
et eyl e o In addition, the boxes will be auto
Optionally can be p 2 St o checked if the condition state 4 quantity is
ol SENES e . ¢ updated for an element that requires a

structural review.

element situations
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Documentation

Action!
Once a review box is checked, a tab

called “Action” will appear under the

Documentation of either 3 Critital  B-52.856 5TH 130.5TH 133 we WISCONSIN RIVER 08

linding, immediate repair, or Genesrsl Toventory inspection tab
structural review would begin on . ’ i .
the Acticn tab. Bage This tab also appears if the inspector
Jusgestion | selects “Critical Finding” on the Create
fa | M | B [ s isienes 13l when entering the inspection.
e This will begin the follow-up
S S chosmes - coiest Gty documentation process. Select what

One of the follow-up actions woulkd f:'?‘:;’:h’:_‘.‘:'r' Aol . . .
need to be selected i rrbepeivina) - best fits the situation on the structure.
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      The HSI system will allow the documentation of both Critical Findings and Structural Reviews.  
      On the element tab, you will notice that a review column is now included.  The boxes in that column can be clicked manually if the inspector feels a structural review needs to be performed.  
      In addition, the boxes will be auto checked if the condition state 4 quantity is updated for an element that requires a structural review.
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Text Box
      Once a review box is checked, a tab called “Action” will appear under the inspection tab.
     This tab also appears if the inspector selects “Critical Finding” on the Create tab when entering the inspection.
      This will begin the follow-up documentation process.  Select what best fits the situation on the structure.
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Documentation
Example

LEER s e RIS

B vy || o [ s bt | s | Avsssn || T T Ragriranen | Dot lnage  Ssmann, | st . .

r— r— o In this example, structural review was

ki — i AT selected. Note that multiple sections
et v appeared once the selection was made.
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Documentation

Example

- - i The highlighted section is for overall

ey notes related to the structural review as
a whole. It’s intended for summary
notes, recommendations, and follow-up
actions.
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In this example, structural review was selected.  Note that multiple sections appeared once the selection was made.


DOTTCC
Text Box
The highlighted section is for overall notes related to the structural review as a whole.  It’s intended for summary notes, recommendations, and follow-up actions.
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Documentation

Bt | Vo || B [ e b | B Avvns || L N, Rt Dt g | M | bt
o ceve :
= -- L P s
’ » .
S =
” 9
il -
Tacastasal ievies -
D
|
L I o
Teavis Me Damed E.35644
Roviow wvelvod g
i g - Dedd seview
enpretring judpement - affice tevicn
iuctusal calodstions
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Documentation

.....

The next section looks to get information
about the person performing the review,
as well as the method used to make the
recommendations. These can be simply
the use of engineering judgement (in the
field or in the office), or structural
calculations.

In addition, for each element that has
severe defects, a note section will
appear. These notes are specific to the
element and should be used to detail
what was reviewed and specific results
for the element.
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The next section looks to get information about the person performing the review, as well as the method used to make the recommendations.  These can be simply the use of engineering judgement (in the field or in the office), or structural calculations.
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Text Box
In addition, for each element that has severe defects, a note section will appear.  These notes are specific to the element and should be used to detail what was reviewed and specific results for the element.
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The final section documents the

Documentation recommended actions that need to be
Example taken as a result of the review. Note that

S i multiple actions can be selected.

_ The actions may include: .
[ SR T * Changes to the load posting of the
e S s o R structure

pass-sderot rugg : * Changes to the load ratings
. s g * Increased inspection frequencies
o pacl o O sndox shoce for monitoring of the defect
,‘ [ [ R * Repair of the defect
[F—— - ';,‘/" - * Partial or full bridge closures. Do

; note, if either of the closure actions

= are selected, then by definition it is

_ a critical finding and HSIS will auto-
check the critical finding flag on the
Edit tab as well.
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Documentation

This is an example structural review
involving structural calculations. Notes
were entered for both the floor beam and
truss reviews. The results of the analysis
indicated that the load postings and load
ratings needed to be reduced. Those
e e recommendations were added to the

— ' = ; review, and the calculations were
':_'.?“._..:,.'1:.':" ; e uploaded on the documents tab.

-----
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The final section documents the recommended actions that need to be taken as a result of the review.  Note that multiple actions can be selected.  
     The actions may include:
      •  Changes to the load posting of the   
           structure
      •  Changes to the load ratings
      •  Increased inspection frequencies 
          for monitoring of the defect
      •  Repair of the defect
      •  Partial or full bridge closures.  Do 
          note, if either of the closure actions 
          are selected, then by definition it is 
          a critical finding and HSIS will auto-
          check the critical finding flag on the 
          Edit tab as well.
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Text Box
This is an example structural review involving structural calculations.  Notes were entered for both the floor beam and truss reviews.  The results of the analysis indicated that the load postings and load ratings needed to be reduced.  Those recommendations were added to the review, and the calculations were uploaded on the documents tab.
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Documentation
Example
g

PR - [, N o e ey Tom— . .

= This more common example involves a

o 5 Sldsastbon structural review where engineering

Tt T — e judgement was used.
e T . In this case, there was a severe defect
on the girder but it was the opinion of the
= el s e engineer that it did not affect the load

ratings on the structure and thus no
action was required.

o arm et X

Revrw D0 meitemd br @ Tomvm eEammd DX T TAL v 4070819
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Documentation This is an example of a critical finding

that was entered after a damage

inspection where the bridge was hit by an

over-height load. The damage was

extensive to the exterior girder, and

required immediate closure of the shoulder

L and northbound lane. Fortunately the

e e——— remaining 6 girders were undamaged and

R only a partial closure was required.

R — Do note that if a critical finding is

- s selected, then the owner or program

- manager is required to determine both

e short-term and long-term plans and the

e s e anticipated long-term completion date.

_ This is the same as previous policy, though
now the process is being automated by the
HSI system

Example

Bowe W
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     This more common example involves a structural review where engineering judgement was used.
     In this case, there was a severe defect on the girder but it was the opinion of the engineer that it did not affect the load ratings on the structure and thus no action was required.
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Text Box
     This is an example of a critical finding that was entered after a damage inspection where the bridge was hit by an over-height load.  The damage was extensive to the exterior girder, and required immediate closure of the shoulder and northbound lane.  Fortunately the remaining 6 girders were undamaged and only a partial closure was required.
     Do note that if a critical finding is selected, then the owner or program manager is required to determine both short-term and long-term plans and the anticipated long-term completion date.  This is the same as previous policy, though now the process is being automated by the HSI system


1.34 Untitled Slide

Documentation

Example

Also note that historic reviews on a
=y structure can be found under the
: General Inventory tab.

e b of e oo

ok dad e

»

s —
= > freom
ovara vt arey »
- Rars Dyt sommend by B Vissts UL XIS v
vl

Documentation
Example

P I T — Az T Toow Dgueemes | Do Suge | Ut | Tubwwen
w low 8
’ L)

In addition, future inspectors will have

access to SR element notes directly in

¢ [ | 1 et Towm -- i e a0 the inspection, and they’ll print out on
A I e S N the Inspection Reports.

of I (MEET AT constes of Cugtt st wib of €00 MEEERD egaecadr it
Lo . 4 te Fimat boswm owesdy ovvivnt ¥
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Also note that historic reviews on a structure can be found under the General Inventory tab.
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Text Box
In addition, future inspectors will have access to SR element notes directly in the inspection, and they’ll print out on the Inspection Reports.
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Structural Review Support — Bureau of
Structures (BOS)
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Structure Review Support — Bureau of Structures (BOS)

State structures

Finally, support for inspectors,
program managers, and engineers
performing structural reviews can be
obtained by contacting the Bureau of
Structures Load Rating unit. For State
owned structures, the bureau will provide
calculations and assist Regional Inspectors
in the reviews.

When consultant inspectors have a
contract to inspect a bridge, that contract
language will also include requirements
for Structural Reviews to be performed by
the inspector or other qualified engineer
stated in the contract documents. BOS
may provide guidance but the
responsibility for the review lies with the
consultant.
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      Finally, support for inspectors, program managers, and engineers performing structural reviews can be obtained by contacting the Bureau of Structures Load Rating unit.  For State owned structures, the bureau will provide calculations and assist Regional Inspectors in the reviews.  
      When consultant inspectors have a contract to inspect a bridge, that contract language will also include requirements for Structural Reviews to be performed by the inspector or other qualified engineer stated in the contract documents.  BOS may provide guidance but the responsibility for the review lies with the consultant.
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Structure Review Support — Bureau of Structures (BOS)

Local structures

= BOS can provide support te local inspection engineers (and consultants) for
structural reviews

* BOS may provide Load Rating calculations for the following situations:

» Overburden changes on common structure types

> Moderate section loss In steel girders, where precise and complete
measurement documentation and photos have been submitted

» Broken pre-stressed strands or measurable rebar section loss for concrete
bridges with as-built plans avadable

* For other conditions (e.g. severe detenoration, substructures, complex structures)
BOS can provide general guidance for structural reviews upon request, but the
responsibility for completion is the owner’s and program manager’s
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Click here
to exit

Conclusion

This completes the Structure Inspection - Structural Reviews and Criticsl Findings

. TRAINING

For local structures, the bureau has
typically provided basic load rating
calculations and will continue to do so.

An important distinction comes into
play for structural reviews. In these
situations, BOS may provide support, but
it is the responsibility of the local owner
and inspection program manager to
complete the structural review using
qualified personnel.
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     For local structures, the bureau has typically provided basic load rating calculations and will continue to do so.
     An important distinction comes into play for structural reviews.  In these situations, BOS may provide support, but it is the responsibility of the local owner and inspection program manager to complete the structural review using qualified personnel.  





