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Connecting you with Texas.

Reminders
• Chat is turned off, please use the Q&A box

• Slides will be posted on the Bridge Website:

https://www.txdot.gov/business/resources/highway/bridge/webinar-
presentations/bridge-briefings.html

• Please submit additional questions to Nader.Mavaddat@txdot.gov
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Connecting you with Texas.

Don’t miss out on other updates!
https://www.txdot.gov/about/divisions/bridge-division.html
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Connecting you with Texas.

Don’t miss out on other updates!
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Connecting you with Texas.

PDH
• Please remember Bridge Division does not provide documentation for TX Board 

PDH approval. Each engineer should exercise personal judgement when counting 
webinar topics for their professional development hours. For more info on what 
qualifies for Continuing Education, please visit https://pels.texas.gov/CEPInfo.htm
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Connecting you with Texas.

2025 Roadway Design and Bridge Conference
• Registration is now open!

https://roadway-design-and-bridge-conference.webflow.io/



Bridge Briefings

Bridge Deck Overlays 
(MLPO vs PPC)
Nader Mavaddat, P.E.



Bridge Briefings November 21, 2024

Importance of Bridge Deck Preservation

• The most structurally burdened element in 
a bridge is its deck

• Bridge deck is the element most exposed 
to the environment

• Receives constant pounding from heavy 
truck wheels

• In some regions treated with corrosive de-
icing chemicals several months of the year

We are all aware that all 
bridge decks have cracks
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Corrosion Initiation   

• Cracks allow moisture and deleterious 
chemicals into the concrete

• As the concrete's PH decreases near the 
rebar, the passive protective layer coating 
(Iron hydroxide) is compromised

• The corrosion process begins leading to 
further cracking, spalling and 
freeze/thaw damage in colder 
environment 
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Corrosion Initiation
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Why Overlays on Bridge Decks?

• Protecting the Deck Surface
o Protective barrier to prevent water from penetrating the deck by sealing the cracks
o Protect against chemicals such as de-icing agents that can be corrosive to the bridge 

deck surface and reinforcing

• Improving Skid Resistance
o Provide a high friction surface that improves vehicle traction
o Reduce the risk of skidding or hydroplaning

• Enhancing Durability
o Some types of overlays can add structural value to the bridge

• Reducing Maintenance Costs
o A cost-effective solution for extending the life of a bridge
o Reduce the need for costly deck repairs
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Common Bridge Deck Overlays Used in Texas

• Asphalt Concrete Pavement (ACP) overlay

• Concrete Overlay (CO)

• Latex Modified Concrete (LMC) Overlay 

• Polyester Polymer Concrete (PPC) Overlay

• Multi-Layer Polymer Overlay (MLPO)
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Multi-Layer Polymer Overlay (MLPO)

• Polymer resin binder
• Polish-resistant aggregates are spread on 

the wet polymer
• Applied in two layers (3/8” total thickness)
• Applied in accordance with Item 439
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What is it?

What does it do?
• Seals extensive deck cracking
• Improve skid value
• Delay chloride penetration
• Low cost
• Rapid cure time
• 15-year service life with proper installation
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Multi-Layer Polymer Overlay (MLPO)

• Structurally sound bridge decks
• Bridge decks with small or moderate-sized 

cracks 
• No severe deterioration, spalling, or major 

cracks 
• Application on low ADT bridge decks
• Cannot apply MLPO in wet condition
• Does NOT provide structural value 
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Where to use it?
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MLPO Installation Process

• Substrate rehabilitation
o Inspect the concrete surface and identify unsound areas
o Chain drag
o Hammer sound

15

• Only remove bad concrete, all sound concrete stays in place
o Removal must be in accordance with CRM Chapter 3, Section 4

• Repair the unsound substrate with repair material compatible with MLPO
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MLPO Installation Process

• Shot blast substrate surface

• Blow off the deck with a high-pressure air compressor (not leaf blower)
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MLPO Installation Process

• Identify moisture in the deck
o ASTM D4263 is a proper 

method. Using a plastic sheet 
(approximately 18” by 18”) 
left taped in place for at least 
2 hr
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• Mask existing joints and deck drains

• Tape all longitudinal overlay 
terminations to maintain a straight 
edge
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MLPO Installation Process

• First layer of polymer resin application
o Mix components with drill mixer
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MLPO Installation Process

• First layer of polymer resin application
o A timer must be used to make sure the materials are mixed for the 

manufacturer’s recommended amount of time
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MLPO Installation Process

• First layer of polymer resin application
o To reduce the entrainment of air, a "Jiffy-style" mixer attachment is 

advised
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MLPO Installation Process

• First layer of polymer resin application
o The mixing vessel must be perfectly round and/or have no sharp 

corners
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NOT Acceptable
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MLPO Installation Process

• First layer of polymer resin application
o Squeegee the material at the appropriate coverage rate without 

overworking it 
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MLPO Installation Process

• First layer of polymer resin application
o All staff must wear spiked shoes
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MLPO Installation Process

• First layer of aggregate broadcasting

o Spread evenly and as soon as 
possible during warm 
installation temperatures

o Do not to let the resin binder 
begin gelling before spreading 
aggregates

o Capillary wicking may occur if 
the aggregate is piled during 
placement
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MLPO Installation Process

• Clean-up and removal of excess aggregate

o Before the overlay gains strength, remove 
all masking tape

o Make sure the course has gained 
sufficient strength. When prodded or 
pushed with a tool like a screwdriver, the 
embedded aggregate shouldn't move at 
all

o Use mechanical sweeper/automated 
sweeping truck
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Dreamstime
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MLPO Installation Process

o The second course will be repeated 
the same as the first course

o Once more, cover joints and drains, 
mask/tape all longitudinal and 
transverse terminations 

o Remove as much loose aggregate as 
possible. Loose aggregate can act as 
an abrasive

o Hold off opening the lane to traffic for 
about 2 hours after the system has 
hardened
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• Second layer
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Polyester Polymer Concrete (PPC)

• Mix of Sand, Stone, and Polyester 
resin (No water or cement)

• High Molecular Weight 
Methacrylate (HMWM) Primer

• ¾” to 3” thickness (per 
specification)

• Work performed in accordance with 
Item 439
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What is it?

• 6,000 psi compressive strength
• 800 psi tensile strength
• 1,500 psi flexural strength (MOR)
• 1,500 ksi MOE
• 135 – 140 pcf unit weight

Properties
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Polyester Polymer Concrete (PPC)
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• Seals moderate to major cracks
• Impermeable to moisture/chlorides 

(brine or rock salt)
• High wear resistance and friction 

longevity
• Improve skid and ride quality
• Integrated chemical bond to 

substrate
• Rapid cure time (around 2 hours)
• 20 - 30 years service life with proper 

installation

What does it do?
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Polyester Polymer Concrete (PPC)

• Bridge decks with ride quality issues
• Bridge decks with moderate to major cracks
• Does NOT add structural value
• Dry condition (Moisture is the greatest enemy 

of PPC)
• Structurally sound bridge decks
• Unsound concrete can be rehabilitated using 

same PPC material as overlay
o This would be for shallow partial depth 

repair areas
• Areas requiring rapid return to service
• More resistant to truck traffic than MLPO
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Where to use it?
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Polyester Polymer Concrete (PPC)
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Profile correction

Uneven deck surface appears after milling off the ACP

Fixing the issue by applying two different thicknesses of PPC
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Polyester Polymer Concrete (PPC)

31

Ride quality improvement

Poor ride quality

Improving ride quality using PPC overlay
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Polyester Polymer Concrete (PPC)

Trial Application

• Prior to overlay installation, one or more trial 
applications must be conducted on the 
prepared substrate

• The minimum bond strength on normal 
weight concrete substrates will be 250 psi 
with a concrete substrate failure area 
greater than 50% of the test area

• Do not proceed with overlay installation until 
the minimum bond strength is achieved

• Can be rejected after 3 failures
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PPC Installation Process

• Substrate rehabilitation
o Inspect the concrete surface and identify unsound areas
o Chain drag
o Hammer sound
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• Only remove/repair bad concrete, all sound concrete stays in place
o Same PPC material can be used in shallow repair locations
o Removal must be in accordance with CRM Chapter 3, Section 4
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PPC Installation Process

• Shot blast substrate surface

• Blow off the deck with a high-pressure air compressor (not leaf blower)
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PPC Installation Process

• Identify moisture in the deck
o ASTM D4263 is a proper 

method. Using a plastic sheet 
(approximately 18” by 18”) 
left taped in place for at least 
2 hr
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• Mask existing joints and deck drains

• Maintain a straight edge at longitudinal 
overlay terminations 
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PPC Installation Process

• HMWM (High Molecular Weight 
Methacrylate) primer application
o Fills the pores and cracks on 

concrete surface and saturates 
it, then will react with the 
overlay

o Mix components with drill mixer
o Push puddles with 

roller/broom/squeegee 
o Distribute to refusal, not excess 
o Place PPC between 15 min to 2 

hours after primer application
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PPC Installation Process

• Place PPC overlay
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PPC Installation Process

• Abrasive top sand
o Broadcast evenly 
o Slight excess, no streaks/heaps
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Expansion Joints

39
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PPC Installation Process

• Use Manual Rebound Hammer to check if the overlay is at 3,000 psi
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• Open to traffic in about 2 hours
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Bridge Construction Tips

Bridge construction tips for MLPO and PPC 
overlays covers the installation means and 
methods including:

• What to Inspect When Installing
• Handling and storing of materials
• Surface preparation
• Mixing
• Placing
• Aggregate broadcasting
• Curing
• Texturing

Link: https://crossroads/divisions/brg/sections/field-operations-section/bridge-construction-tips.html
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Note: Internal guidance available for 
TxDOT employees
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“Bridge Deck Overlay Notes” Working Drawing

Working drawings are found in Bridge 
Standards page:

• Primarily used by the designers 
• DGN files are available to be modified
• Non-standard sheets, need to be signed 

and sealed

Link: https://www.dot.state.tx.us/insdtdot/orgchart/cmd/cserve/standard/bridge-e.htm#WORKINGDRAWINGS
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“Bridge Deck Overlay Notes” Working Drawing

Bridge Deck Overlay Notes cover 
overlay installation sequence for 
different overlay types including:

• Multi-Layer Polymer Overlay 
(MLPO)

• Polyester Polymer Concrete 
(PPC) Overlay

• Latex-Modified Concrete 
(LMC) Overlay

• Concrete Overlay (CO)
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“Bridge Deck Overlay Notes” Working Drawing

45

Please carefully read “NOTE TO DESIGNER” 
box before using any Working Drawing 
sheets.
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Questions?

      

Nader Mavaddat, P.E.

TxDOT Bridge Division 

Construction & Maintenance Section

Nader.Mavaddat@txdot.gov 
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Robin Yayla
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Questions?

 Can an MLPO be installed in phases? if so, how long between each phase is acceptable?

– Yes, both of these overlay systems can be installed in phases. As soon as the first phase can take traffic 
(both layers are fully cured), the second phase can begin.

 Has TxDOT had any success in using PPC overlay to replace existing asphalt overlays on pan girders? 
Specifically trying to address leaking through the longitudinal cracks in the crowns of the pan girders?  Will 
the cracks just reflect through the PPC and continue to leak?

– We have used PPC on several pan girder bridges for this reason, though the overlay system may not have 
been in service long enough to evaluate the success. We expect it to work, and the lower MOE should 
allow the PPC to be flexible enough for the cracks not to propagate through.

 Does TxDOT requires a load rating when adding the additional load of the PPC overlay?

– Yes. Just like adding additional ACP or changing the loading on the bridge in anyway, a load rating should 
be performed. Even if the thickness of PPC is less than the existing ACP, the load rating should be 
modified to show that it may have improved.
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Questions?

 What is the recommendation for using different PPC overlay thickness? 3/4" vs  1" vs 3" etc.

– 3/4" is sufficient to serve the function of a PPC overlay. Anything additional is usually to maintain grade.

 You mentioned PPC is limited to 3/4" min and 3" max thickness. What do you recommend for an application
that requires thicker than 3"? Could this be used beyond 3" or do you recommend something else?

– Per TxDOT Specifications, 3" is the maximum thickness that can be used for PPC application.

 If PPC can be used as patching material but is not considered a structural material do we not want to expose
the rebar of the areas to be patched or what would be best practice?

– Depending on the depth of the unsound concrete, we might need to remove more concrete and reach
the rebar mat, in this case it is recommended to use concrete material for repair. For shallow spall depth
(around 1"), the PPC material can be used.

 What would be the recommended concrete milling depth for a PPC overlay?

– For a PPC overlay you typically should not have to do any milling.
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