
High Friction Surface 
Treatments in Pennsylvania 

Keeping You On the Road



High Friction Surface Treatments

• Location Selection Criteria
• Contract Development for HFST Projects
• Effectiveness
• Post installation Performance
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Why have High Friction Surface Treatments

• From 2014-2018 there were 635,464 reportable crashes in 
Pennsylvania

• 5,910 fatalities (0.9%)
• 19,278 suspected serious injuries (3.0%)
• Wet pavement crashes accounted for 108,829 or 17%
• Lane Departure Crashes account for 206,618 or 32.5%

– 3,177 Fatalities (54% of total Fatalities)
• To reduce the number of wet pavement and lane departure crashes 

on curves, PennDOT has installed High Friction Surface Treatments 
on many different highways since 2007.



Lane Departure Fatalities in Pennsylvania
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Implementing Good Safety Improvements



High Friction Surface Treatment Basics

• High Friction Surface Treatments are applied to an existing 
pavement surface (asphalt or concrete)

• Pavements must be structurally sound
– Any new asphalt pavements require a 30 day waiting period
– New concrete pavements require a 28 day waiting period 

• The contractor cleans the area of all debris, fills cracks with resin 
and then applies a resin binder

• Following that, a fine aggregate (Bauxite) with a high friction 
coefficient is placed on top of the resin binder 

• Typically placed one lane at a time
• Usually takes about 2 to 4 hours to install per lane



How Are Locations Selected 

Locations are selected based several conditions:

• Crash Clusters
• Wet Road Related
• Lane Departures
• Hit Fixed Object

• Skid Testing. 
• Crash locations failing a skid test 

are eligible for HFST if the 
pavement is still structurally sound

Photo: PA State Police



How Are Locations Selected

Other possible factors for HFST
• Excessive braking evidence at intersection approaches at 

locations with running stop signs, running red light, and rear-
end crashes

• Locations where we are unable to move fixed objects to increase 
clear zone

• Unable to make geometric changes to a curve with known crash 
history



Cost of Installation

Based on a 2018 PennDOT study of 47 locations

• Unit cost is about $36.29/SY
– Includes MPT, mobilization, inspection trailers, 

construction narratives, and basic construction 
survey

• The average installation costs $65,530 per location 

• Average area of 1,805 square yards per location
– Roughly 24 feet wide (2 lanes) x 680 feet long



Publication 408 Section 
659

How is a High Friction Surface Treatment  Installed

Presenter
Presentation Notes
Alberto Medina will cover the specifications and construction methods in much greater detail. 



Publication 408 Section 659
• Tables 3 & 4 – Permissible Methods to Apply HFST

HFST Application Options

Basically a 12 feet 
wide lane that is 
225 long. 

Presenter
Presentation Notes
300 Square Yards is basically a 12 feet wide lane that is 225 feet long. So these smaller locations would most likely apply to a stop approach and not a curve. 



HFST Preparation 



High Friction Surface Treatment Cleanup



High Friction Surface Testing & Acceptance

Department will conduct calibrated skid test between 45 
and 120 days after HFST is completed. 



HFST Project Development

• HFST contracts usually include multiple locations
• Typically bid out Districtwide or Countywide

– Ensures good prices
• Basic location plans are drawn
• Detailed quantity tabs are provided
• Doesn’t require ROW takes
• No issues with utilities

– Sewer plates and water access can be worked around
• Easy environmental clearances
• No issues with rail crossings



HFST Project Development

Sample 
contract



HFST Project Development



HFST Project Development



HFST Project Development



HFST Project Development



HFST Project Development



HFST Project Development



PennDOT HFST Before and After Study

• Completed in September 2018
• Evaluated 47 locations that had between  to 5 years of before and 

after crash data
• Locations from 7 different contracts
• Gathered actual cost data
• Looked the following crashes

– Wet road
– Single Vehicle ROR
– Hit Fixed Object
– All Crashes



High Friction Surface Treatments

• Resulted in a Benefit to cost 
ratio of 5.50 for all crashes 
based on 2017 crash costs

• Resulted in a Benefit to 
cost ratio of 2.40 for Wet 
Road crashes based on 
2017 crash costs



Pending National Study through TPF-5(317)

• Recent study completed by 
FHWA through the Evaluation 
of LCSI Pooled Fund Group
– Official HFST report will be 

published in Spring 2020
• Looked at HFST locations in 6 

states
– 61 sites from Pennsylvania

• Initial results from study show 
HFST works better than shown 
in previous studies

DRAFT
Crash Modification Factors for HFST on curves 

from the current DCMF study.



PA’s High Friction Surface Locations
Post Installation
• Installed on conventional 2 lane roads or Multi-lane high speed 

freeways



PA’s High Friction Surface Locations

Post Installation
• Multi-lane Freeway



PA’s High Friction Surface Locations

Post Installation
• Multi-lane Freeway

Pavement Failure at 
Transverse Joint

Pavement Longitudinal 
Joint Failure



PA’s High Friction Surface Locations

• Durable starting joints
• Holds up to plow blades 

in the snow belt areas



PA’s High Friction Surface Locations

Intersection Avoiding a Sewer Plate



PA’s High Friction Surface Locations

Post Installation



PA’s High Friction Surface Locations

Post Installation



Questions
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