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Bridge Durability — New Construction
Emphasis on Value of Investment

Small Cost Increases Substantially Improving Durabi
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The Performance of CRR*
Anticipated Typical Service Life of Bridge Deck (Ye  ars)
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Type Of Reinforcement in a Deck Using Conventional Permeability Concrete

*Based on Service Life Research at VTRC that Found Stainless Steel Takes 4.5 Times as Long for Initial Corrosion to Start
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(CRR) Significant Increase in Material Cost. Minima |
Project Cost Increase
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While the material cost of CRR can
be as much as 2.5 times normal
reinforcement, the additional
project cost is minimal (1.4%)

Decades of Anticipated Deck Life
Extension for 1.4% cost
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Preventing Corrosion in Superstructures
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Older Technology Allowed Aggressive Corrosion
We Have an Opportunity to Do Better

’Q‘ Primary support girders on HRBT approach
bridges severely damaged by corrosion.
These problems are avoidable with CRR and
corrosion resistant prestressing strands.
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Older Technology Allowed Aggressive Corrosion
We Have an Opportunity to Do Better
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Primary support girders on HRBT approach bridges severely damaged by
corrosion. These problems are avoidable with CRR and Corrosion resistant
prestressing strands.
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Older Technology Provided Limited Life
We Have an Opportunity to Do Better

Primary support girders and bottom of bridge deck damaged by corrosion of reinforcement steel and
prestressing strands. Avoidable with CRR

all

i ST s -_.__

] wl lil!l‘llllﬂlm T

Vir a Dej ent
\VDDI f_f-_' nspor t Virginia Department of Transportation



Corrosion Resistant Pre-stressing Strands

Carbon Fiber
Stainless Steel




VDOT and Others Have Successfully Used Carbon Fiber
(CFRP) Strands to Build Corrosion Free Bridge Eleme  nts

Piles Being Built With CFRP
Prestressing Strands
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Stainless Steel Corrosion Resistant Reinforced Pile S —
Nimmo Parkway
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Aaron’s Creek — Successful Use of Carbon Fiber
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Aaron’s Creek — Successful Use of Carbon Fiber
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Existing Bridges:The Importance of Cost-Effectivenes S:
Long Term Funding Gap

$11B



Working Toward Indefinite Service Life — Ideal Timeli  ne

for an Interstate Bridge
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Slowed Deterioration Due to
Improved Materials and Details

Rehabilitation and Preservation
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Possible Third Intervention
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Timely Action

Second Intervention

Deterioration without Preservation / \

Bridge Has Deteriorated Beyond
The Point Where Rehabilitation

\ Is Practical/Cost-Effective
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Typical & Regular
Joint Failure
Leads to Deterioration

Deterioration of Concrete Supports

Corrosion of Steel Beams /Girders
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Elastomeric Concrete Plug Joint



FRC Used for Joint Elimination “Bendable” Concrete

Eliminate joints: place cIqure pours
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Fiber Reinforcement in Concrete



Partial Depth Joint Elimination with UHPC or VHPC



Culverts
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ECC Culvert Repair

ECC: Bendable concrete
with tight cracks

Metal Culverts are 10%
of the bridge inventory

Spreading ECC over
carbon fiber mesh




ECC Culvert Repair
5 weeks after repair

ECC is Pumped into

Culvert



Robotics in Culverts
Centrifugal Spin Casting
(Robotic Shotcrete)

Robot Used to Clean Culvert



Concrete Cracking Tunnels and Bridge Decks
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The Importance of Preventive Maintenance - Decks
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Safety. Deck Blowouts

With age and deterioration, bridge decks become sus  ceptible to sudden, full depth failure

« Serious economic and life safety implications

« Often unpredictable. Caused by a combination of co  ndition, age, and truck traffic history
» Occurring with greater frequency, particularly on i nterstates

 Creates an average 7 mile backup on an interstate f  or 12 - 18 hours (user costs up to
$400,000 per event)

|-77 over Rt. 52 [-95 over Meherrin River
Bristol District Richmond District

[-81 Mainline
Staunton District
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Fast Track Hydrodemolition
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Cost to Reach and Sustain “FHWA Good” ~ 5 x Cost of Actual Treatment. GCR=7
Bridge is Currently “Fair” by both VDOT & FHWA Definitions
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After Treatment (30 to 40 Year Service Life)

Prior to Treatment




Coatings

 Laser Removal of Existing Coatings

o Side by Side Comparison Study

 New Coatings Under Evaluation
 Nanocoatings
 Arc Spray
 Polyurea
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Hand-Held Lasers for Removal of Lead Paint



Lasers Safely Remove Lead-Based Coatings

Beams from Route 685 (Telegraph Road) over Stinking River




The Importance of System Preservation — Substructure
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Hydrodemolition of Substructures



Robotic Hydromilling




Arresting Cracks in Steel Girders







Flying Devices

Drones & Remotely Operated Devices

Submersible Devices

High Mast Light Pole




Non-Destructive Tests for Bridge Decks
Infrared Thermography — Heat Signature



Non-Destructive Tests for Bridge Decks
Infrared Thermography - Delamination



Non-Destructive Tests for Bridge Decks
Ground Penetrating Radar — Delamination



