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High Friction Surface Treatment 
 
1.  Description 

  
This work consists of installing a high friction surface treatment in accordance with the plans and 
specifications. 
 
2.  Materials 

 
2.1  Binder 
 
Use a two-part cold-applied modified exothermic non VOC epoxy resin binder treatment containing 
epoxy/amine binder covered with natural or pigmented aggregates.  Ensure that the two-part epoxy material 
cures exothermically.  Ensure that the binder consists of a thermosetting modified epoxy/amine compound 
that holds the aggregate firmly in position and meets the following requirements: 

  
Two-Part Modified Binder 

Property Test Method Specification Limits 
Ultimate Tensile Strength ASTM D638  (Type IV – Die C) 

Gauge Length: 1”  
Speed: 0.2”/min 

2400 psi minimum 
(7 day cure time for test 
specimens - minimum) 

Elongation at break point ASTM D638 30.0% minimum 
Durometer Hardness ASTM D2240  (Shore D) 70.0 minimum 

Cure Time ASTM D1754 / C881 @ 75° F 3 hours maximum 
Gel Time ASTM D2471 / C881 15 minutes minimum 

Peek Exothermic temperature ASTM D2471 150º F minimum 
Compressive Strength ASTM D695 1,000 psi min. at 3 hours 

5,000 psi at 24 hours 
Water Absorption ASTM D570 Less than 1.0% at 24 hours 
Adhesion Strength ASTM D7234 200 psi minimum at 24 hours 

Mixing Ratio  - Per Manufacturer’s 
Recommendations 

 
Exothermic epoxy resin binder must be clearly marked in pails for hand applications; and in larger plastic 
containers for mechanical applications-operations.  The volumes of the pails or containers must be labeled in 
US gallons to assist in proper mixing dosage and application rates. Ensure that samples are obtained and 
tested in accordance with section 4 of this specification. 
 
2.2  Aggregate 
 
Ensure that the aggregate is a bauxite material that is clean, dry and free from foreign matter and meets the 
following requirements: 
 

Aggregate 
Property Test Methods * Specification Limits 

SFC- Sideway Force Coefficient ASTM E670 0.70 minimum 
SRV/SRT-Skid Resistance Value Test* ASTM E303 65.0 BPN minimum. 

Accelerated Polishing Value ASTM E660 70.0 BPN minimum 
Texture Depth-Sand Patch Method ASTM E965 1.0 mm min. 

LA Abrasion Test AASHTO T96 
“C” Grading  

(on parent aggregate) 

20.0 maximum 

Aggregate Gradation AASHTO T27 95.0-100.0% Passing No. 6 
0.0 – 5.0% Passing No. 16 
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* Testing performed in the laboratory. 
 
• As an option, and with approval of the Resident Construction Engineer (RCE), the current edition of 

a corresponding AASHTO test may also be used in lieu of any ASTM test. 
 
Bauxite aggregates must be supplied to the construction site in clearly labeled super-sacks or bins weighing 
a minimum of 2000 lbs. Small bags of aggregate material may be substituted when hand applications are 
necessary. Ensure that samples are obtained and tested in accordance to section 4 of the specification. 
 
3.  Construction Requirements 
 
Prior to beginning work, provide the RCE with a certification from the manufacturer of the epoxy resin stating 
that all material used in the work will meet the requirements of Section 2.1.  Also provide the RCE with a 
certification stating that all aggregates used in the work will meet the requirements of Section 2.2.   
 
3.1 Preparation 
 
Ensure that an epoxy resin manufacturer’s representative is on site to provide technical assistance during 
the start up operations and as necessary during the surface preparation, material placement and during any 
necessary remedial work. 
 
Clean existing surfaces by use of mechanical sweepers, high pressure air or other methods approved by the 
RCE prior to the installation.  Receiving surfaces must be clean, dry and free of all dust, oil, debris and any 
other material that might interfere with the bond between the epoxy binder material and existing surfaces.  
Surfaces may need to be washed with a mild detergent, and then rinsed and dried using a hot compressed 
air lance.  Remove existing pavement markings as stipulated in the contract documents.  Adequate cleaning 
of all surfaces will be determined by the RCE in consultation with the manufacturer’s representative. 
 
Cover and protect all existing pavement markings (if left in place) and utilities prior to placement. 
 
Clean and fill all inadequately sealed joints and cracks greater than ¼” with the mixed epoxy specified herein 
or crack sealant approved by the epoxy resin manufacturer as directed by the RCE. 
 
Ensure for applications on new asphalt pavements, that the installation of the epoxy binder and high friction 
aggregate topping is a minimum of 30 days after placement of underlying and adjacent pavement. On new 
concrete surfaces, all curing compounds must be completely removed prior to installation. 
 
3.2  Binder Application 
 
Do not apply the epoxy binder material on a wet surface, when the ambient temperature is less than 50oF or 
when the anticipated weather conditions or pavement surface temperature would prevent the proper 
application of the surface treatment as determined by the epoxy resin manufacturer. Ensure the epoxy 
components are capable of being mixed at lower than ambient temperatures in the event that the 
components are stored outdoors. 
 
Place the surface treatment in accordance with epoxy resin manufacturer’s recommended methods at the 
thicknesses and details as herein. Proportion the two-part modified epoxy binder components to the correct 
ratio and mix as described in hand or mechanical mixing operations listed below. 

 
Hand mixing of the two–part modified epoxy base binder.  
 
Ensure the two-part modified epoxy base binder components Part (A) and Part (B) are proportioned to the 
correct ratio as determined by the epoxy resin manufacturer (+/- 4% by weight) and mixed using a low speed 
high torque drill fitted with a helical stirrer. This application may be used when installing low volume 
areas (less than 300 square yards total for the contract).  The mixed components are hand applied onto 
a prepared pavement surface with a minimum coverage rate of 3.5 square yards per gallon with a uniform 
thickness of 60 mils onto the pavement. 
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Hand applied base binder will be uniformly spread onto the substrate surface by means of a serrated edged 
squeegee. 
 
Mechanical mixing of the two-part modified epoxy base binder components.  
 
Apply the two part modified epoxy base binder by a truck or trailer mounted application machine onto the 
pavement section to be treated within the temperature range specified in varying widths of up to 12 feet wide 
at a uniform application thickness. Binder application will ensure that no seams are visible in the middle of 
the traffic lanes of the finished work after application of the surface aggregate. Operations will proceed in 
such a manner that will not allow the epoxy base binder material to separate in the mixing lines, cure, dry, or 
otherwise impair retention bonding of the high friction surfacing aggregate. The application machine shall be 
equipped with flushing systems such that blockages of lines will not occur, and installation operations are not 
delayed, stopped or otherwise compromised. The mixed components are mechanically applied onto a 
prepared pavement surface with a minimum coverage rate of 3.5 square yards per gallon with a uniform 
thickness of 60 mils onto the pavement. Ensure that mechanical applications are capable of applying binder 
uniformly at a minimum rate of 2.5 gal/per minute. 

 
Uniformly distribute the binder within the ambient temperature range specified in section 3.2 at the specified 
application thickness. Ensure that operations proceed in a manner that does not allow the epoxy to separate, 
chill, or set up in a way that would impair the retention of the aggregate.    

 
This application must be used when installing high application volume areas (greater than 500 
square yards total for contract). A test section (minimum of 100 SY) will be required to demonstrate 
equipment has been properly calibrated a minimum of 3 hours prior to beginning the project. In the 
event that the test section is not completely cured within 3 hours, additional time may be deemed 
necessary by the RCE before application can begin. 
 
3.3  Aggregate Application 
 
Ensure that immediately after placing the modified epoxy binder; the aggregate is applied at a rate of 11-15 
lbs per square yard.  The placement of this material does not require any compaction. Complete coverage of 
the “wet” epoxy binder with aggregate is necessary to achieve a uniform surface. No exposed wet spots will 
be visible once the aggregate is placed. During the placement of the aggregate, by either manual or 
mechanical means, the aggregate will be sprinkled or dropped vertically in a manner to not violently disturb 
the wet epoxy film. 
 
Hand Application 
Hand application in areas less than 300 square yards, or where equipment can not be mobilized, is 
acceptable. 
 
Mechanical Application 
Application in areas of more than 300 square yards will be applied using an aggregate drop spreader that 
evenly distributes the aggregate over the epoxy resin at a uniform rate. Ensure that the mechanical 
aggregate spreader is capable of applying up to a continuous 12 foot width application, with an adjustable 
height from spreader to pavement surface to ensure proper spread of aggregate. Uniformly spread 
aggregate immediately without causing excessive overlap of aggregate outside of coverage area.  
 
Allow the treatment to cure in accordance with epoxy resin manufacturer recommendations (maximum of 3 
hours at an ambient temperature of at least 75oF). Remove the excess aggregate by hand, suction sweeping 
or other means before opening to traffic. Excess aggregate can be reused on the following day’s installation 
provided the reclaimed aggregate is clean, uncontaminated and dry. Additional sweeping may be necessary 
after the system fully cures. Ensure that the coverage rate of the retained aggregate is 11-15 lbs per square 
yard. 
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4.  Method of Measurement 
 
The RCE will obtain samples of binder and aggregate at a minimum sample frequency of 1 set per 2000 
square yards, or a minimum of two sets of samples per project (projects less than 4000 SY). Ensure that all 
material sampling and labeling is performed under the direct observation of the RCE’s inspector, and 
samples are given to the contractor for third party testing. Third party testing must be performed by an 
AASHTO or ASTM accredited independent laboratory other than that used for the manufacturer’s original 
certification. The contractor is responsible for sending samples off for testing and for payment for testing 
services.  Send all sample results to the RCE prior to initial acceptance. 
 
The quantity for the pay item High Friction Surface Treatment is the surface area of the road with surface 
treatment and is measured by the square yard (SY), complete in-place, and accepted.  Material placed 
outside of the designated treatment area is disregarded in computing the quantity. 
 
5.  Payment 
 
Initial acceptance of the High Friction Surface Treatment must be made on the project once it is completed to 
ensure that friction values are within guidelines listed below: 
 

Test Data Tested After Average Friction Value  
Acceptance 90 days of  

completion of project 
≥ 70  

Warrantee 360-390 days of 
completion of project 

≥ 64  

 
The SCDOT Office of Materials and Research (OMR) will test the frictional characteristics of the finished 
roadway in accordance with ASTM E274 using standard ribbed tires meeting the requirements of ASTM 
E501.  Testing will only be performed in application areas where speed limits equal or exceed 40 mph and 
there are safe traffic and geometric conditions as determined by the OMR. If the average friction values fail 
to meet guidelines in the table above, the entire High Friction Surface Treatment must be removed and 
replaced by the contractor, at no additional expense to the SCDOT. If the surfaced area is unable to be 
tested due to speed, traffic or geometric conditions as determined above, then the RCE will inspect the 
roadway and will either accept the work or direct repairs needed, up to and including removal and 
replacement, before the work will be accepted.  Any ordered repairs or removal and replacement of material 
will be at no additional expense to the SCDOT. 
 
The contractor shall warrantee the surface treatment such that the following conditions are met. The RCE will 
re-inspect the treatment between 360-390 days after the completion of the project to ensure that the High 
Friction Surface Treatment is still intact with at least 90% of aggregate retained by visual inspection.  A final 
friction test will be conducted (if an initial friction test was able to be performed on the same section) and final 
friction values must meet the requirements of the table above or the contractor must remove and replace all 
materials at no additional expense to the SCDOT. 
 
Payment for the accepted quantity for High Friction Surface Treatment, measured in accordance with 
Section 4, is paid for at the contract unit bid price for the pay item.  Payment for this item is full compensation 
for constructing the High Friction Surface Treatment as specified or directed and includes furnishing, hauling, 
surface preparation, applying, spreading, and sweeping the surface treatment, and incidentals necessary to 
fulfill the requirements of this pay item in accordance with the Plans, the Specifications and other terms of 
the Contract. 
 
Item No. Pay Item Unit 
4079901 High Friction Surface Treatment SY 
6319505 Removal of Pavement Markings       Linear Foot 

 


	2.  Materials

