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INTRODUCTION & BACKGROUND
Á1999 to 2006 consulting

ÁOne year in vertical structure design as a consultant 
(wasnõt for me)

ÁSix years in vertical construction building assessment 
(itõs REALLY hard to keep water out!)

Á2006 to 2024 @ TxDOT

ÁFive years in TxDOTõs structures lab (materials, 
materials, materials)

ÁSix years in bridge evaluation, forensics, and 
preservation 

ÁSeven years in administration (still about preservation)

Á2024 to Present: Back to consulting; now at BDI focusing 
on bridge inspection, in-depth evaluations, and 
preservation/asset management

ÁLove working with the national bridge preservation groups!
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OUTLINE
ÁCurrent state of bridge decks, and bridge deck 

assessment

ÁThe problems

ÁForensics/evaluation

ÁPreservation, repair, and rehab design

ÁPreservation construction quality

ÁThe solutions

ÁNational resources

ÁState resources

ÁSuccessful bridge owner approaches

ÁAdditional owner considerations

ÁOftentimes itõs about a lot more than condition

ÁMany more factors play into ownersõ decision 
making
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ÁInterstate Era

Áaŀƴȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ōǊƛŘƎŜǎ ŎǳǊǊŜƴǘƭȅ ƻǇŜƴ ǘƻ ǘǊŀŦŦƛŎ 
were constructed during the interstate boom in the 
мфслΩǎ ŀƴŘ мфтлΩǎ
ÁGenerally in the 35 to 50 percent of overall inventory, 

varying some from state to state
ÁIn many cases, superstructure and substructure still 

holding up well but decks are petering out.

ÁDeck deterioration happening for a variety of reasons:

ÁAge

ÁCorrosion
ÁDetailing

CURRENT STATE OF BRIDGE DECKS
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ÁVisual

ÁNondestructive Evaluation

ÁSounding

ÁGround Penetrating Radar

ÁImpact Echo

ÁInfared Thermal Imaging

IDENTIFYING BRIDGE DECK DAMAGE
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ÁVisual

ÁNondestructive Evaluation

ÁSounding

ÁGround Penetrating Radar

ÁImpact Echo

ÁInfared Thermal Imaging

IDENTIFYING BRIDGE DECK DAMAGE

Stay tuned! Much more 
on this later today!
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SEVERE DECK DETERIORATION
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SEVERE DECK DETERIORATION
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SEVERE DECK DETERIORATION
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THINNER BRIDGE DECKS
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THIN BRIDGE DECKS + HEAVIER LOADS + AGE
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SOFFIT MAP CRACKING

ARE YOU SEEING 

A PATTERN?
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WHICH IS A PRECURSOR TO WHAT???
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WHICH IS A PRECURSOR TO WHAT???

Map-pattern cracks are 
frequently telltale signs 

of impending deck 
punch-through failures
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FAILURE TO MAINTAIN BRIDGE DECK JOINTS
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FAILURE TO MAINTAIN BRIDGE DECK JOINTS

I didnõt say that ALL the super and 

substructures were holding up wellé
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FAILURE TO MAINTAIN BRIDGE DECK JOINTS

I didnõt say that ALL the super and 

substructures were holding up well

There are serious ramifications to failing 

to maintain our bridge decks, especially 

the joints 
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FAILURE TO MAINTAIN BRIDGE DECK JOINTS
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BAD IDEAS WITH ASPHALT
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BAD IDEAS WITH ASPHALT
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BAD IDEAS WITH ASPHALT
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THE PROBLEMS

ÁForensics/evaluation

ÁPreservation, repair, and rehab design

ÁPreservation construction quality
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FORENSICS/EVALUATION
ÁBridge design

ÁMost of us learn how to design new structures in college and as engineers-
in-training, and remain focused on design

ÁLots and lots of manuals, codes, and education on designing new bridges

ÁThere are a lot of really good bridge designers out there
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FORENSICS/EVALUATION
ÁBridge design

ÁMost of us learn how to design new structures in college and as engineers-
in-training, and remain focused on design

ÁLots and lots of manuals, codes, and education on designing new bridges

ÁThere are a lot of really good bridge designers out there

ÁBridge inspection (routine safety, NSTM, underwater)

ÁHighly prescribed and well-defined

ÁStrong certification program

ÁThere are a lot of really good bridge inspectors out there

ÁStructural forensics and in-depth evaluation

ÁFar fewer engineers come up in the world of forensics

ÁBid difference in designing a new structure vs analyzing an existing one

ÁInspectors are experts at inspection, but oftentimes not at preservation

ÁThere are NOT a lot of really good bridge forensics experts out there
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THE PROBLEMS

ÁForensics/evaluation

ÁPreservation, repair, and rehab design

ÁPreservation construction quality
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ÁOnce a preservation action has been selected, you 
need a design, spec, and bid docs

ÁThere is a great deal of expertise out there on 
designing new structures, but much less so for repair 
and rehabilitation

ÁDesign of new structures primarily focused on 
structural engineering; a deep understanding of 
materials engineering is far more important for 
rehabilitation, and that level of expertise is far less 
common

ÁThere are resources out there that we can rely on if 
we donõt have the answers ourselves. Phone a friend!

DESIGN/PLAN PREPARATION
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need a design, spec, and bid docs

ÁThere is a great deal of expertise out there on 
designing new structures, but much less so for repair 
and rehabilitation

ÁDesign of new structures primarily focused on 
structural engineering; a deep understanding of 
materials engineering is far more important for 
rehabilitation, and that level of expertise is far less 
common

ÁThere are resources out there that we can rely on if 
we donõt have the answers ourselves. Phone a friend!

ÁComing up, David will be taking a deep dive into 
concrete materials engineering

DESIGN/PLAN PREPARATION

Did I already 

say stay tuned?

Halo effect!
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/!{9 Lb thLb¢Χ
ÁIH 35 in downtown Waco, TX

ÁPerfect candidate for hydrodemo + latex-
modified concrete overlay
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DESIGN PLANS

Saturated Surface Dry = Good!

Pooled Water = Bad!
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DESIGN PLANS

Saturated Surface Dry = Good!

Pooled Water = Bad!

Overlay almost entirely debonded
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ÁEngineer-of-record had a great deal 
of experience designing repairs and 
developing rehabilitation plans but 
this was his first time using latex-
modified overlay

ÁRehab plans did not adequately 
address nuances of LMC versus 
traditional concrete overlays; that, 
combined with other errors during 
installation, resulted in near 
immediate debonding of the overlay

ÁLMC, despite being an excellent 
option for many bridge deck 
rehabilitations, got a black eye in 
Texas that took several years to 
overcome

DESIGN PLANS
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ÁEngineer-of-record had a great deal 
of experience designing repairs and 
developing rehabilitation plans but 
this was his first time using latex-
modified overlay

ÁRehab plans did not adequately 
address nuances of LMC versus 
traditional concrete overlays; that, 
combined with other errors during 
installation, resulted in near 
immediate debonding of the overlay

ÁLMC, despite being an excellent 
option for many bridge deck 
rehabilitations, got a black eye in 
Texas that took several years to 
overcome

DESIGN PLANS

I should have 

phoned a friend!
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THE PROBLEMS

ÁForensics/evaluation

ÁPreservation, repair, and rehab design

ÁPreservation construction quality
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ÁThough progress is being made, we already 
discussed a general lack of expertise when it 
comes to (1) evaluating existing bridges to make 
informed rehabilitation decisions, and (2) designing 
and developing plans for rehabilitation projects

ÁThe same goes for construction; there are not that 
many qualified contractors out there dedicated to 
repair and rehab

ÁPoor results from repair work is a frequent topic of 
conversation amongst bridge owners

ÁThe larger, more qualified contractors are not 
interested in small dollar amount projects

ÁSome states have trouble preventing bids from 
small, unqualified òcontractorsó

BRIDGE PRESERVATION WORKMANSHIP
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BRIDGE PRESERVATION WORKMANSHIP

Heõll get to the bridge 

rehab project as soon 

as he wraps up here 

ÁThough progress is being made, we already 
discussed a general lack of expertise when it 
comes to (1) evaluating existing bridges to make 
informed rehabilitation decisions, and (2) designing 
and developing plans for rehabilitation projects

ÁThe same goes for construction; there are not that 
many qualified contractors out there dedicated to 
repair and rehab

ÁPoor results from repair work is a frequent topic of 
conversation amongst bridge owners

ÁThe larger, more qualified contractors are not 
interested in small dollar amount projects.

ÁSome states have trouble preventing bids from 
small, unqualified òcontractorsó
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BRIDGE REPAIR WORKMANSHIP
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BRIDGE REPAIR WORKMANSHIP

The stuff of nightmares for bridge preservation engineers
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ÁDifficult for owners to balance 
proper repair techniques with 
traffic disruptions

ÁFrequently, the number one 
priority is restoring service

ÁRapid repairs, with inferior 
repair materials, typically 
equal rapid failures 

BRIDGE DECK REPAIRS
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BRIDGE BRIDGE DECK DAMAGE
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THE SOLUTIONS

ÁNational resources

ÁState resources

ÁSuccessful bridge owner approaches
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BRIDGE EVALUATION
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FHWA InfoTechnology



47

FHWA InfoTechnology
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BRIDGE PRESERVATION
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BRIDGE PRESERVATION Bridge Deck 

Preservation Tool
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LTBP INFOBridge ς Bridge Deck Preservation Tool


