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PRESERVING DECKS  
MATERIALS OPTIONS 



 Epoxy 

 Modified Epoxies  

 Methyl Methacrylates 

 Polyester 

 High Molecular Weight 
Methacrylates 

 

Polymer Resins 



 Wearing surface overlays 

 High Friction Surfacing 

 Crack and surface sealing 

 

Typical Applications 



Selecting the Proper Material 

 Compressive strength 

  Flexural modulus 

  Elongation 

  Viscosity 

  Temperature limitations 

  Cure time 

  Required mixing and installation 

     equipment 

 



Epoxy 

 

Epoxies have been in use in the United States for 
over 40 years as concrete bridge deck overlays. 
Over this time there have been many changes to 
the basic epoxy resins primarily due to problems 
caused by high modulus materials, UV 
sensitivity, leaching and environmental issues. 

Epoxies resins with low modulus of elasticity (13 
ksi max) and high tensile elongation of (30 to 
70%) should be used for polymer overlays. 

The compressive strength of the polymer overlay 
system (resin and aggregate) should be between 
1 to 5 ksi. 

 

 

 



Modified Epoxies 
 

Modified epoxies are those materials that incorporate 

other chemicals in the base epoxy resin to enhance its 

physical properties. They were first used in the United 

States for bridge deck overlays approximately 20 

years ago. They have similar modulus of elasticity, 

tensile elongation and compressive strength, as the 

standard epoxy resins. 

The advantages to Epoxy Urethane and Polysulfide 

Epoxies are that they maintain their modulus of 

elasticity and tensile elongation over a wider 

range of ambient temperatures and are resistant 

to the detrimental effects of UV rays.   

 

 



 Methyl Methacrylates have been used in the United  
States for over 30 years as concrete bridge deck overlays. 
Original systems had very high compressive strength, 
high modulus of elasticity and virtually zero elongation. 
Their rapid cure did not allow broadcast aggregate to be 
used and surface tyning was not possible. The advantage 
of the methyl methacrylate systems was their ability to be 
installed at low temperatures (14°F) and they cured in 
approximately 1 hour. 

 Currently available Methyl methacrylate overlays have 
low modulus of elasticity (44 ksi), high tensile 
elongation (150%) and compressive strength of (2.5 
ksi). They have also been changed so that wearing 
aggregate can be broadcast onto the surface before they 
cure. 

Methyl Methacrylates 



 Polyesters have been in use in the United States for over 25 

years as concrete bridge deck overlays. This overlay system 

was developed by Caltrans and has been primarily used in 

California and Nevada.  These overlays are designed to be 

installed at approx 1in. thick and use vibrating screeds to 

finish. HMWM is required as a primer for all polyester overlays. 
 

 Current available polyester overlays have Compressive 

Strength of (5.0 KSI) and the Neat Resin has a Tensile 

Strength of (5 KSI max) and Elongation of 35-80%. 
 

       

Polyester 



High Molecular Weight Methacrylate 

 High Molecular Weight Methacrylates (HMWM) have been used 
in the United States for over 20 years as concrete crack and 
surface porosity sealers. These materials are available in low 
elongation (5%) and high elongation (30%) formulations. 
HMWM is very effective at sealing cracks in horizontal concrete 
surfaces and can seal cracks with widths as small as ½ mm.  

 

 Cured HMWM can restore concrete up to 75 to 90% of its 
original strength. Once HMWM is cured in cracks it 
permanently seals them from intrusion of moisture unlike some 
sealers that must be reapplied to maintain performance. 

 

 HMWM should not be considered a wearing surface, any 
material remaining on the surface will be quickly be worn away 
by vehicles. 
 

 



    Safety 
 Do not store materials in extremely high temperatures 

 Have copies of manufacturers MSDS on job site 

 Review proper mixing procedures 

 Supply recommended personal protective equipment 

 

    Environmental 
 Read MSDS for any VOC and hazardous chemicals 

 Prevent spills or discharge thru joints or drains 

 Proper disposal of unused resins and powders 

 Proper disposal of empty drums and containers 

            

 

      

Safety and Environment Issues 



Epoxies 

Polyesters 

Modified Epoxies 

Methyl Methacrylate 
 

 Application method (multi-layer/slurry) 

 Mixing requirements (special machine) 

 Ease of placement and finishing (vibratory screed) 

 Temperature limitations 

 Curing time 

Wearing Surface Overlays 



Crack and Surface Sealing 

Epoxies 

High Molecular Weight Methacrylates  

Methyl Methacrylates 
 

 Application method 

 Temperature limitations 

 Curing time 

 Penetration depth in cracks 

 



Common Failure Causes 

 Existing concrete strength is too low for good polymer bond 
when concrete is contaminated 

 Improper surface preparation 

 Poor application procedure  

 Loss of broadcast aggregate 

 Excessive broadcast aggregate wear 

 UV sensitivity which can cause some polymers to become 
brittle over time 

 Modulus of polymer too high to withstand  thermal cycle 
stresses 

 



Application Temp and  
Curing Time 

Polymer Resin                          Temp limit    Curing time@70°F 
 

 Epoxy                 50°-100°F            4 hours 

 Polysulfide Epoxy                        50°-100°F            4 hours 

 Methyl Methacrylates                           14°-100°F            1 hour 

 Polyester                                              40°-100°F            4 hours 

 High Molecular Weight Methacrylate   50°-100°F            5 hours 



Application Procedure 

Epoxy               Modified Epoxy    Methyl Methacrylate    Polyester 

resin coat          primer coat          primer coat                  primer coat 

agg broadcast   slurry layer          slurry layer                  mortar layer 

resin coat          agg broadcast     agg broadcast            agg broadcast 

agg broadcast                               seal coat                   transverse grooving 



 What existing problem needs to be corrected 

 Expected life of polymer for proposed installation 

 Different polymers systems (meet minimum project 
requirements) 

 Physical properties on polymer compatible with existing 
structure 

 Application method appropriate for specific project 

 Application temperatures requirements 

 Curing time 

 Installation equipment requirements 

 Safety and environmental issues 

 Future maintenance issues 

 Life cycle cost 

Proper Polymer Material Selection 



Deck Treatment Charts 
Northeast Bridge Preservation Partnership 

 Product Name 

 Product Supplier and website 

 Primary Base Component (MMA, Epoxy, Etc) 

 Weather Restrictions 

 Deck Preparation 

 Set-Up Time 

 Patch Material Compatibility 

 Deck Age and Condition When Applied 

 Expected Service Life 

 State DOT Approval 

 ASTM/AASHTO (etc) Test Procedures 



Deck Treatment Chart 
 Overlay (>1”)  



Deck Treatment Chart  
Thin Overlay (>3/8” to 1”) 



Deck Treatment Chart 
Ultra Thin Overlay (<3/8”) 



Deck Treatment Chart 
Sealers  
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