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Epoxy Overlays

• Usually placed to:
– Reduce infiltration of water and chloride ions
– Improve skid resistance
– Improve surface appearance

• Consist of:
– Two layers of epoxy and broadcasted 

aggregate placed on a dry, shot blasted 
surface

Surface Preparation

Shot blast equipment: 9-in (left) & 6-ft (right)

Epoxy Overlay

Mixed epoxy is poured onto the prepared 
surface and spread at the specified rate

Epoxy Overlay
Two layers of epoxy & broadcasted aggregate 

0.25-in thick

Epoxy Overlay in VA
Sand truck on prepared surface, gel samples on rail
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Epoxy Overlay in CA

Mission Bay area of San Diego, epoxy and 
aggregate equipment in adjacent lane

Epoxy Overlay in NY

LaGuardia Airport, center truck mixes epoxy, 
exterior trucks provide aggregate

AASHTO Specifications

Guide specifications for Polymer Overlays, 
AASHTO, Washington, DC, 1995

Summary

• Epoxy overlays
– Low cost, light weight, deck protection and 

wearing surface
– Ready for traffic in 3 hours
– Best suited to extend the life of bridge decks 

that are in good condition
– Service life of 15 to 25 years

New Development

• SafeLaneTM Ice Prevention Overlay
– Epoxy overlay with broadcasted aggregates 

that retain deicing chemicals
– Deicing chemicals melt ice and snow
– Epoxy prevents deicing chemicals from 

entering concrete
– Two SafeLane overlays placed on I81 near 

Staunton in September and October 2005
– Two one layer epoxy overlays placed on 

adjacent bridges in 2004 and 2005
– Traffic in 2004: 51,000 ADT (26% trucks)

SafeLane Overlay I81
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Conventional & SafeLane overlay

3/8 in – No. 30
No. 4 +

No. 4 – No. 30
No. 8 +

Aggregate 
gradation

LimestoneSilica, basaltAggregate type

> 0.38> 0.25
(> 0.13)

Thickness, in

> 8> 5
(0)

Epoxy layer 2,
Gal per 100 sq ft

> 4> 2.5
(> 4)

Epoxy layer 1, gal 
per 100 sq ft

Cargill SafeLaneConventional
(one layer)

Overlay

Research Evaluation

• 2 years
• Aggregate Properties
• Tensile bond strength, VTM 92
• Permeability, AASHTO T277
• Skid resistance, bald tire skid number
• Chloride penetration into deck

• Ice and snow melting performance

Aggregate Properties

1.700.450.72Absorption, 
%

2.7302.9932.612Specific 
Gravity 
(SSD)

2.6842.9802.594Specific 
Gravity 
(Dry)

SafeLanebasaltquartzAgg.

Results: Absorption higher for SafeLane.

Aggregate Abrasion Test

6.835.732.068.305.64Weight 
Loss, %

101061010Sieve 
Retain 
No.

quartzSafeLaneSafeLanebasaltquartzAgg.

Test: Micro-Deval, CSA A23.2-23A, 60 minutes.
Sample: 500 g aggregate passing No. 4 sieve.
Results: Abrasion resistances are similar.

Tensile Bond Strength (2-15-06)

96222301-layer2036

100002741-layer2025

211564226SafeLane*2024

10000205SafeLane2037

Base, %Bond, %OL, %TBS, psiOverlayStr. #

SafeLane*: Used aggregate blends of 
75/25 % and 50/50 % SafeLane/quartz
Results: Bond strengths are similar.

Permeability (2-15-06)

1226 (low)0.118-041-layer2036

1367 (low)0.118-051-layer2025

246 (very low)0.4510-05SafeLane*2024

23 (very low)0.549-05SafeLane2037

Permeability, 
coulombs**

Thickness, 
in.

PlacedOverlayStr. #

** Top 2 inches of deck.
Results: Permeability of SafeLane better than 1 
layer and similar to 2 layer conventional epoxy.
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Bald Tire Skid Number

8-04

8-05

10-05

9-05

Placed

-49221-layer2036

-57261-layer2025

53**6027SafeLane*2024

46**5928SafeLane2037

12-7-0510-31-056-28-04OverlayStr. #

** After liquid chloride treatment number 
is lower but very good.
Results: Skid numbers are similar.

Chloride Penetration into Deck

• No data for SafeLane decks being 
evaluated in Virginia.

• SHRP report indicates decks with epoxy 
overlays exhibited negligible increases in 
chloride ion content (Sprinkel et. al, Rapid 
Concrete Bridge Deck Protection, Repair, 
and Rehabilitation, SHRP-S-344, 
Washington D.C., 1993).

Ice and snow melting performance

• No data for decks being evaluated in 
Virginia.

Conclusions

• The initial condition of the SafeLane
Overlays is similar to that of conventional 
2 layer epoxy overlays with respect to 
aggregate abbrasion resistance, bond 
strength, permeability to chloride ion and 
skid resistance.

• SafeLane Overlays differ from 
conventional epoxy overlays with respect 
to aggregate properties (gradation and 
absorption) and overlay thickness.
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Thank You

Questions?
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