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Dataset Miles Left Wheel 
Path

Right Wheel 
Path 

Difference

Friction,
Mean (SD) 2,014 62.9 (12.4) 59.8 (13.1) 3.1 (7.3)

Macrotexture, 
Mean (SD) 1,119 0.99 (0.24) 1.06 (0.37) -0.07 (0.3)
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LWP RWP Difference Curve 
Radius

LWP RWP Difference Curve 
Radius

MEAN (SD) 58.4 
(16.2)

64.8 
(21.9) -6.5 (26.7) 7684 

(10650)
63.0 

(12.4)
59.8 

(12.9) 3.2 (6.7) 15944 
(12405)

Q1 46 52 -24 781 54 50 -1 4687
Median 57 67 -20 2187 62 59 3 10937

Q3 69 79 26 8203 71 68 8 32810

Outliers: 20.495 miles Non-Outliers: 1993.92 miles

• MSC Difference is -6.5 for the outliers, but 3.2 for the rest of the dataset (red).
• Outlier MSC Difference SD > Non-Outliers MSC Difference SD (red).
• RWP MSC SD > LWP MSC SD, however this difference is far larger among the outliers (green).
• Curve Radius indicates these differences may occur on curves (blue).



• Mann Whitney U tests indicate that 
on curves, the LWP-RWP Difference 
is dependent on curve direction.

• For Positive outliers, or segments 
where LWP MSC >> RWP MSC, the 
MSC Difference is greater on right 
hand curves.

• For Negative outliers, or segments 
where RWP MSC >> LWP MSC, the 
MSC Difference is greater on left 
hand curves.

• More positive outliers occur on 
right hand curves, and more 
negative outliers occur on left 
hand curves.



• Mann Whitney U tests indicate 
that on curves, the Difference is 
dependent on curve direction.

• As curves shrink in radius 
(become tighter curves), the 
friction difference between 
wheel paths increases.

• On left hand curves, 
LWP friction > RWP friction
• Right hand curves, 
RWP friction > LWP friction 
• The outer wheel path has lower 

friction than the inner wheel path 
on curves. The difference 
expands on tighter curves. 



LWP RWP Difference Curve 
Radius

LWP RWP Difference Curve 
Radius

MEAN (SD) 1.11 
(0.56)

3.10 
(1.42)

-1.97 
(1.58)

16386 
(12107)

0.99 
(0.23)

1.04 
(0.26)

-0.05
(0.15)

16369 
(12201)

Q1 0.89 2.20 -2.62 6562 0.82 0.84 -0.11 5468
Median 0.98 2.74 -1.72 10937 0.97 1.01 -0.04 10937

Q3 1.12 3.66 -1.19 32810 1.13 1.20 0.03 32810

Outliers: 12.31 miles Non-Outliers: 1107.425 miles

• MPD Difference is -1.97 for the outliers, but -0.05 for the rest of the dataset (red).
• Outlier MPD Difference SD > Non-Outliers MPD Difference SD (red)
• RWP MPD SD > LWP MPD SD, however this difference is far larger among the outliers.



• The patterns among the MPD 
outliers are inconsistent, and do 
not resemble those of the MSC 
outliers.



• Mann Whitney U tests indicate 
that on curves with less than 300-
ft radius:

• On left hand curves, 
 LWP MPD > RWP MPD
• Right hand curves, 

RWP MPD > LWP MPD 
• The outer wheel path has lower 

macrotexture than the inner 
wheel path on curves with radii 
below 300 feet.
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