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Motivation
Relationship between Crashes and Friction
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Frictional Properties

v Many Studies over the years show that you need both friction
and macrotexture

v Example: International Friction Index
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Objectives

— Investigate the feasibility of combining macrotexture and low-
speed friction into a single indicator

— that supports a more comprehensive assessment of pavement
safety using safety performance function (SPF)




Data Collection

v Sideway-Force Coefficient Routine Investigation Machine (SCRIM
— Sideway-force Friction (SFN(40))  aasuro-1e143 [ e

— Macrotexture [Mean Profile Depth (MPD in mm)

—Vertical Grade (%)

— Cross-slope (%)

Variables Unit Minimum | Mean | Maximum
—Horizontal Curvature (1/m) Grade Percentage -8.81 0.39 10.97
Cross Slope Percentage 0.13 2.8 13.82
Horizontal Curvature 1/meter 0.000009 | 0.0005 0.02
AADT Count 72 9083.4| 56,000
Friction Dimensionless 6.21 53.67 91.1
Macrotexture Millimeter 0.21 0.79 4.15




Available Data
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Coefficient of Friction

Methodology

v Applying the speed correction equation in ASTM E1960-07 to estimate
available friction at speeds between 40 mph and 70 mph.
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Qualitative Assessment
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Resulis

Freeways
SFN(40) & MPD
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More Preliminary Results

Rural 2-lane
FRS 65 FRS 89
SFN(40) & MPD
(40) (km/h) (km/h)
B P-value B p-value B p-value
-7.398 <.0001 -7.612 <.0001 -7.91 <.0001
0.989 <.0001 1.015 <.0001 1.025 <.0001
-0.61 0.304 -0.637 <.0001 -0.62 <.0001
0.918 0001 0.929 <.0001 0.945 <.0001
S I E EEEEERE l l H B l.
| ]
n M <0001 ™
| ]
| ]
TEESSORT TR 0.02 0.15 0.02 0.153 0.019 0.167
0.0105 0.579 0.01 0.598 0.01 0.595 0.01 0.591
0.0001 122.098 <.0001 124.603 <.0001 125.127 <.0001
........IIII..'“ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEBENg
= -0.012 <.0001 = -0.007 €==-- 00216 =suusa @004 snununs @2/ 3Quunnnn -0.001 0.8 -

........O.fsll....*llllllllllllllIlllllllllllllllllllllllllllllll.

S EEEEEEEEEEEEESESEEEEEEEEEEEEE NN RN R R
10602.26 : 10639.89 <@rrreivnnnnnrssib@B4D:97ennnnnrnnnnnnnnns 10645.11 b

J EEEEEE S EEEEEEE SN EEEEEEEEEEEEEEEEEEEEEEEEEEEEERDY
1.58

-5291.2 -5310.93 -5312.97 -5313.54



Conclusions

v Both microtexture and macrotexture measurements are needed to get
the available friction under different conditions (e.g., OGFC)

— SFN40 predominantly reflects microtexture

v Crash analysis

— The model incorporating the estimated available friction at 113 km/h
(FRS113) resulted in better SPFs for freeways

— For 2-way rural roads (with generally lower posted speeds) the FRS65
seems to work better

v Should we use FRS at the posted speed for safety analysis?
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