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What is a High Friction Surface Treatment (HFST)?

» High-quality, polish-resistant aggregates + polymer resin
binder.

» Most HFSTs were applied on curves/ramps where require
higher friction demand.

» FHWA EDC innovation
» Estimated service life is 7-10 years

A 4P e “\\\: R VY AU 3 . Ng ¥ A
% )

FDDT.‘ Florida Department of Transportation



FDOT HFST Project History

» HFST was introduced to Florida in
2006

» 28 Mainline projects (Dev333)

Florida HF ST Sites

Legend

® Mainline (28)
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Distribution of Type of HFST Projects

Summary of Florida HFST Mainline Projects
(2006-2019)
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Lessons Learned
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HFST Guide Documents

High Friction Surface Treatment
Guidelines

Project Selection, Materials, and Construction
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HIGH FRICTION SURFACE TREATMENT.

(REV 1-17-17)

The following new Section is added after Section 330:

SECTION 333

Dev333

HIGH FRICTION SURFACE TREATMENT

333-1 Description.

This work consists of furnishing and applying a high friction surface treatment (HFST) in
accordance with this Section and in conformuty with the lines and details shown in the Plans

The Contractor shall be responsible for providing a manufacturer's representative at the
construction site in order to train Department, Construction, Engineering & Inspection (CED),
and Contractor personnel prior to surface treatment and shall require the manufacturer’s
representative to be available duning application of the surface treatment as necessary.

3332 Materials.

333-2.1 General: Use a two part polymer resin binder treatment capable of retaining a
bauxite aggregate topping under vehicular traffic conditions.

333-2.2 Polymer Binder: The polymer resin binder shall consist of a thermosetting
modified polymer compound and shall meet the following requirements:

Table 333-1

Polymer Resin Binder Requirements
Property Requirement Test Method
Viscosity 7 - 30 poises ASTM D-2556
Gel Time 10 minutes min ASTM C-881 (60 gram mass)
5 : ASTM D-638
2 -
Ultimate Tensile Strength 2,000 - 5,000 psi ﬂi:‘p;%\?%ﬁ?sw
Elongation at break point 30-70% (Tvpe 1 Specimen)
Durometer Hardness (shore D) 60 - 80 ASTM D-2240
1,000 ps: mun 3 hours,
Compressive Strength 5,000 psi min at 7 days ASTM C-579
Cure Rate (dry time) 3 hours max ASTM D-1640
Water Absorption 1.0% max ASTM D-570
) 250 psi mun or
Adhesive Strength at 24 hrs 100% substrate failure ASTM C-1583

333-2.3 Aggregate: The aggregate shall be a calcined bauxite consisting of a 1-3mm
gradation. The aggregate shall be clean, dry, and free from foreign matter. The aggregate will be
delivered to the construction site in packaging that is clearly labeled; which protects the
aggregate from any contaminates on the jobsite and from exposure to rain or other moisture. The

aggregate shall meet the following requirements:



HFST Application in Florida
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Manual Application — No longer acceptable R

Automated Application — Now required
for enhanced consistency and longevity
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HFST SharePoint Site

BROWSE ITEMS LIST

Chief Engineer Home Home Estimates Specifications Final Plans Product Evaluation Utilities Local Programs Cost Risk Analysis

 CENTRAL OFFICE | D eve | O p me nta | S

Quick Links (® new item or edit this list

Department Contacts AlltemswIiD  HFST 333 All items  wee Find an item yol SAVE THIS VIEW
Department Resources
Public Motices y O . B . el - N
TeChr'Clng'y' Resources [} Project Number Spec Name Letting Date Additional Informatior
549 [ 439123-1- s Dev3id 1/27/2021 We request the use of Developmental Spec 323: High Friction Surface Treatment on the NB ¢
Documents 32-01 High documentation for project 436236-1). Being the purpose of project 439123-1 intersection in
Shared Documents ;E:‘_ﬁg within the existing limits of the current HFST limits. We zlso are propesing fo maintain the e
Emergency Information Treatment are going to maintain), the limits of the pavement with HFTS that is going to be replaced, th

| ists

e SharePoint Site:

http://cosp.dot.state.fl.us/sites/stateengineer/ProgMgmt/SpecDevel/Lists/Developmentals/Allitemsg.aspx#InplviewHashe7b4c0d8-2027-4b99-aca7-
06a31ed09537=ShowInGrid%3DTrue
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Preliminary Assessment
_—_— iiliiai e Aitiii i A A A R RRRERRRARRRRRRARARDDDDDD
* Crash Analysis

— Safety Study Reports with Crash Diagram and
Benefit to Cost Ratios

— Friction Report
— Cross-Slope/Drainage Path Report
— Pavement Condition Report
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Crash Diagram

* Crash Diagram

— Last 3/5-year crash
events

— Wet vs dry crashes

— Roadway departure
crashes
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Benefit-Cost Analysis

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
SAFETY OFFICE ANNUAL BENEFIT COST ANALYSIS
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A FATAL AND SERIOUS muURY | 2010 | 2011 2012 | 20103 | 2014 it PREVENTED lﬁ COST PER CRASH $ 183,900
> 3 B | o= 312 B CRASH CLEANUS 3 ot ymar
000 IS SNTEREST (DISCOUNT) RATE a0
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Friction Report

Locked Wheel Tester
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Cross Slope/Drainage Path

10.0 + T+ 500

8.0

6.0 1 400

40 -

20 4\~ ~—f 300
0.0 fun

20 - 1L

Drainage Path (ft)

4.0 +

6.0 - N N 1100
8.0 - :

Cross-slope/Vertical Grade (%)

03/ _ _t N\ =
-10.0 _— 1D
0.400 0.500 0.600
M PSV Milepost
—R1 Cross-slope —R2 Cross-slope —R2 Grade
—R1 Drainage path R2 Drainage path

FDDT_. Florida Department of Transportation




Pavement Condition Report

e Pavement Condition Evaluation
— DGAC or Concrete

— Overall Rating of “Good” and
Higher

— Rutting<0.25”
— No structural damage
— <6% cracks
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Proposed Application Limits
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Statewide HFST Tracking System

High Friction Surface Treatment

Ei

All ltems

O District Financial Project RoadwaylD County State Road Number US Number Section Description Latitude Longitude Contract Number Begin Station
g 1 42952615201 13010000 Manatee SR 4 Us 41 SR 45(US 41 - 14th 2746160 -82.57525 T1531 147406

St West) at SR 684

Cortez Rd -

Intersection

(] 1 42327715201 16180301 Polk SR 25 Us 192 Ramp: WB Ramp 28.34638 -81.67526 T1384 40870
from US 192 W to
SB SR 25 (US 27)
Ramp

g 4 43400315201 86070090 Broward SR 9 I-95 [-95 NB Off Ramp  26.31946 -80.11572 E4P68
to WB SR 810
(Hillsboro Blvd)

U 4 No FIN 86075037 Broward SR 93 I-75 EB Royal Palm On  26.08583 -80.36196
Ramp to NB I-75

g 4 42194715201 86075038 Broward SR 93 I-75 SR 93/I-75 NB Off  26.08743 -80.36074 T4171
Ramp to Royal
Palm Blvd

g 4 42194615201 86230000 Broward SR 822 1-95 SR 822 (Sheridan 26.03341  -80.16709 T4171
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Friction and Texture Performance
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Methodology

-

Pre HFST Post HFST

[ —
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Access Crash Performance Analysis Tool

Refresh HFST/Crash Table OCrashDate

NCrashDate [ 6/18/2019|
Refresh Project Status

Refresh Final List L )
Last Date of Available Crash Data

o : 6/18/2019
i Refresh Final List for Wet |

Surface Condition

Exceeds threshold Mumber of Days Last Day of Mumber af Days Exceeds threshold
in Form Before Construction Canstruction After Construction in Form
| 1825 1825 1
*1 \ 1 1V 1 |
PrePost columnin
final table labeled _’ Too Old Pre HFST Post HFST Too New

accordingly

FDOT_. Florida Department of Transportation




ity Types (Wet/Dry)

All Fac

Five-Year Mainline HFST Crash Performance

Evaluation (PreHFST vs PostHFT)

250

O PostHFST

O PreHFST

43%

Crash Reduction

' 6s1072¢€6

5= st107786

B €v107756

== v10077¢6

H 6800078

= 200090/8

e p— 0000€0/8

== 0000£798

f 8€0s.098
| £€052098
=+ 06002098
= 90001098
= 6v0z006£

=] too00€.L
=4 ooztst5L

=4 9900770

B /v007€SS
=] tocost9T
— Z0T00T9T
= oootzrer

200

150

P 15006707
54 TT10SZ00T

o o
Tp]

100

Saysel) Jo Jaquinp

Roadway ID

c
0
e
©
i
[
(o]
Q.
(7]
c
©
S
-
—
(o]
)
c
Q
S
e}
[
(5]
Q.
<))
(]
©
O
=
o
L
L




Curve Ramps (Wet/Dry)

Five-Year Mainline HFST Crash Performance Evaluation

(Curve:PreHFST vs PostHFT)
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Tangent Approaches (Wet/Dry)

Five-Year Mainline HFST Crash Performance Evaluation
(Tangent Approach:PreHFST vs PostHFT)
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ine HFSTs (Wet Only)
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Five-Year Mainline HFST Wet Crash Performance

Evaluation (PreHFST vs PostHFT)
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Mainline for Curve Ramps under Wet Conditions
S

Five-Year Mainline HFST Wet Crash Performance
Evaluation (Curve: PreHFST vs PostHFT)
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Mainline for Tangent Approaches under Wet Conditions
R

Five-Year Mainline HFST Wet Crash Performance
Evaluation (Tangent: PreHFST vs PostHFT)
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Crash Performance (333 Specification)

Five-Year Crash Reduction Rate
90%

100%
90%
80%
70%
60%
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30%
20%
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0%

m All Conditions ™ Wet Only

69%

55%

23%

Curves Tangents/Intersections

Overall Crash Reduction

Roadway Section Type
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Royal Palm Boulevard/I-75 NB Ramp-2006 (Cont.)

Built in 2006
Still in Service (13 yrs)
High FN
Yearly crash rate reduced 45%

Safety reported reduced

driving speed
Friction Number (FN)
Northbound Ramp Test Date
Lane 1 Material
35 Asphalt (FC-2) 4/11/2006
104 HFST 5/23/2006
66 HFST 3/8/2010
67 HFST 11/8/2013
68 HFST 12/6/2016

A ramp to north I-75 in District 4 was treated

with HFST in 2006 and still performs well with
more than 60 of FN.
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I-275 Southbound Off-Ramp at Memorial Highway to TIA
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1-275 Southbound Off-Ramp at Memorial Highway to TIA (Cont.)

wet 50 5 2
Off Roadway 6 2 1
Total Crashes 56 26 8

wet 17.6 1.8 0.8 93%
Off Roadway 2.1 0.7 0.4 74%
Total Crashes 19.8 9.2 3.2 69%
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High Cost
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Challenges (Cont.)

» M & R Strategy
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SUMMARY

» HFST is a great safety treatment
» HFST is the most cost-effective on tight curves

HFST should be recommended to be applied
on locations where demand high friction,
especially on locations with high frequency

of accidents.
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Thank You!

Questions? o




