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The Pavement Texture Signature

Paul Constable
Communications Coordinator, Pathway Services Inc.




A FILM OF WATER
5MM THICK
DECREASES

SKID RESISTANCE

BY 20-30%

NEW YORK




 RAINEALL REATED VeHic. Chash ST c

212,000 CRASH INJURIES
2,400 CRASH DEATHS
ANNUALLY IN THE U.S.

4/




A NEW WAY TO LOOK AT PAVEMENT TEXTURE

Texture Signature

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8
.8-09

-I II...
-1.0

.0-2.0 - =1

Range Percent (%)

.0-3.0
.0-4.0
.0-50
.0 - 6.0 (mega)
0-7.0
.0-80
.0-9.0
-10.0

’ 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20 >10.0

Profile Height Range Intervals

et YORK
pOL)

THE RACE YO BETTER DATA




ﬁ% | %,,//;//W%%//ﬂ NG MACROTEXTURE MEAN PROFILE DEPTH

AR RS

NEW YORK




_ ASTM E1845 — CALCULATING MACROTEXTURE MEAN PROFILE DEPTH

l@@ DATA POINTS at MM RES@LUW@N
h’}’:? &‘ -id.\ a‘f' a;g 9‘?«:' |

t",“fi‘

NEW YORK

2022
THE RACE TO BETTER DATA




_ ASTM E1845 — CALCULATING MACROTEXTURE MEAN PROFILE DEPTH

NEW YORK

THE RACE ;é BETTER DATA




_ ASTM E1845 — CALCULATING MACROTEXTURE MEAN PROFILE DEPTH

NEW YORK

THE RACE ;é BETTER DATA




_ ASTM E1845 — CALCULATING MACROTEXTURE MEAN PROFILE DEPTH

NEW YORK

THE RACE ;é BETTER DATA




ASTM E1845 —~ CALCULATING MACROTEXTURE MEAN PROFILE DEPTH

MEAN PROFILE DEPTH
THE AVERAGE OF ALL MEAN SEGMENT DEPTHS
COLLECTED IN A 100M SECTION

NEW YORK

THE RACE YO BETTER DATA




Wm0 ) pRoFILE DEPTH
ONE 100MM LINE REPRESENTS 400 SQUARE FEET OF TEXTURE

T T A e T 10

NEW YORK

F., = &’, T 2 /((<
THE RACE TO BETTER DATA

RPUG

Road Profile Users’ Group




_ LIMITATIONS OF MEAN PROFILE DEPTH

NEW YORK

THE RACE ;é BETTER DATA




LIMITATIONS OF MEAN PROFILE DEPTH

“Aggregate particle shape, size, and distribution are surface texture
features NOT ADDRESSED in this procedure. The method is NOT MIEANT
TO PROVIDE A COMPLETE PICTURE OF
SURFACE TEXTURE characteristics. It is known that THERE ARE PROBLEMS
in interpreting the result if the method is applied
to POROUS surfaces or to GROOVED SURFACES. “

(RBUG




LIMITATIONS OF SKID TESTING

STILL COLLECTING DATA ON SAMPLE AREAS

TESTING IS EXPENSIVE AND TIME CONSUMING

IT’'S MORE DANGEROUS THAN DATA COLLECTION

IMPEDING TRAFFIC COLLECTING AT 40MPH

(@)

GENERALLY IMPRACTICAL FOR NETWORK LEVEL COLLECTION

5433 RP

Group




 NEW TECHNOLOGY CAPABILITIES

S5 WMESS THE RESOLUTION

|6
f, i Eﬁ : | b
!! ! E% | | OLD TECHNOLOGY

NEW LASER

NEW YORK
~

THE RACE TO BETTER DATA




0 00 cAPABILITIES

PRI ARl el RIS 7

AR | EATIRAR TEMTIIDE BATA EVEDY 9 /9 AE. AR IRALL AARITIRG 1A 1€1V/

A @CIED TR ATER - ARA BTEN: 1D [

NEW YORK

RPUG

Road Profile Users’ Group
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V//// Vil n i 1) ’/ ARISON

100 vs. 2 MILLION DATA POINTS IN 10M
IMM vs. 0.2MM RESOLUTION

5000 x THE AMOUNT OF DAITA
AT 5 x THE RESOLUTION

NEW YORK




A NEW WAY OF EVALUATING TEXTURE DATA
THE TEXTURE SIGNATURE

Texture Signature

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8
.8-09
9-1.0

Range Percent (%)

-I‘II...
.0-2.0 g ||
.0-3.0
.0-4.0
.0-5.0
.0 - 6.0 (mega)
0-7.0
.0-8.0
.0-9.0
.0-10.0
20 >10.0 1 2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

P

THE RACE YO BETTER DATA




A NEW WAY OF EVALUATING TEXTURE DATA
THE TEXTURE SIGNATURE: BINS

Texture Signature

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8
.8-09
9-1.0

Range Percent (%)

-I‘II...
.0-2.0 g ||
.0-3.0
.0-4.0
.0-5.0
.0 - 6.0 (mega)
0-7.0
.0-8.0
.0-9.0
.0-10.0
20 >10.0 1 2 3 4 56 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

P

THE RACE YO BETTER DATA




A NEW WAY OF EVALUATING TEXTURE DATA
THE TEXTURE SIGNATURE: 0.1MM INTERVAL BINS

Texture Signature

Q

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8
.8-09
9-1.0

Range Percent (%)

.0-3.0
.0-4.0
.0-5.0
.0 - 6.0 (mega)
0-7.0
.0-8.0
.0-9.0
.0-10.0

20 > 10.0 1 2 3 4 56 7 8 9 100112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

et YORK

THE RACE YO BETTER DATA




A NEW WAY OF EVALUATING TEXTURE DATA
THE TEXTURE SIGNATURE: 1MM INTERVAL BINS

Texture Signature

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

N
o

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8

Range Percent (%)
o

.8-0.9

-2.0
12 2.0-3.0
13 3.0-4.0
14 40-5.0
15 5.0 - 6.0 (mega)
16 6.0-7.0
17 7.0-8.0
18 8.0-9.0
19 9.0-10.0
20 >10.0

1
N
o

1 2 3 45 6 7 8 9 18 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

et YORK

THE RACE YO BETTER DATA




A NEW WAY OF EVALUATING TEXTURE DATA
THE TEXTURE SIGNATURE: PERCENTAGE OF DATA PER BIN

Texture Signature

LOCATION TEXTURE
m LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

N
o

.0 - 0.1 (micro)
1-0.2
2-0.3
.3-04
4-05
.5 - 0.6 (macro)
.6-0.7
.7-0.8
.8-09
9-1.0

Range Percent (%)
o

-I‘II...
0-2.0

0-30

1
N
o

.0-4.0

.0-50

.0 - 6.0 (mega)

0-7.0

.0-80

.0-9.0
-10.0

’ 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20 >10.0

Profile Height Range Intervals

et YORK
pOL)

THE RACE YO BETTER DATA




T e
%:a Wy Pathway Services Inc. Texture Profile

.-,.4%

Macrotexture = 0.32mm (MPD = 0.15)

N

00 Myru, RN Lt

Profile Amplitude (mm)

N

98 196 294
Left Wheelpath (Blue)

TABLETOP SURFACE TABLETOP TEXTURE PROFILE

NEW YORK

THE RACE YO BETTER DATA




LAB EXAMPLE 1: TABLETOP SURFACE TEXTURE SIGNATURE

LOCATION TEXTURE
m LWP MICRO
B CENTER MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

- 0.1 (micro)
1-0.2
2-0.3

-0.4

-0.5

- 0.6 (macro)

-0.7
-0.8
.8-0.9
-1.0
-2.0

Range Percent (%)

-3.0
-4.0
-5.0
.0 - 6.0 (mega)
-7.0
- 8.0
-9.0

.0-10.0
1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20
20 >10.0

Profile Height Range Intervals

NEW YORK TABLETOP TEXTURE SIGNATURE

Road Profile Users’

RPUG




LAB EXAMPLE 2: METAL SAWTOOTH OBJECT

Wy Pathway Services Inc. Texture Profile

Macrotexture = 2.14mm (MPD = 2.42)

Profile Amplitude (mm)

98 196 294
Left Wheelpath (Blue)

METAL SAWTOOTH OBJECT SAWTOOTH TEXTURE PROFILE

U

BETTER DATA




LAB EXAMPLE 2: METAL SAWTOOTH OBJECT TEXTURE SIGNATURE

Texture Signature

LOCATION TEXTURE
H LWP MICRO
B CENTER M MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-0.2
0.2-0.3
0.3-04
04-05
0.5 - 0.6 (macro)
0.6-0.
0.7-0.
0.8-0.

10 0.9-1.

11 1.0-2.

12 2.0-3.

13 3.0-4.

14 4.0-5.0

15 5.0 - 6.0 (mega)

16 6.0-7.0

17 7.0-8.0

18 8.0-9.0

19 9.0-10.0

20 >10.0

Range Percent (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Profile Height Range Intervals
NEWATERIY SAWTOOTH TEXTURE SIGNATURE

<8

THE RACE YO BETTER DATA




LAB EXAMPLE 3. MIETAL SQUARETOOTH OBJECT

s Pathway Services Inc. Texture Profile

Macrotexture = 1.51mm (MPD = 1.63)

2

o

Profile Amplitude (mm)

'
N

NEW YORK

il

THE RACE YO BETTER DATA




LAB EXAMPLE 3: METAL SQUARETOOTH OBJECT TEXTURE SIGNATURE

LOCATION TEXTURE
H LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-0.2
0.2-0.3
03-04
0.4-0.5
0.5 - 0.6 (macro)
0.6-0.7
0.7-0.8
0.8-0.9

10 0.9-1.0

11 1.0-2.0

12 2.0-3.0

13 3.0-4.0

14 4.0-5.0

15 5.0 - 6.0 (mega)

16 6.0-7.0

17 7.0-8.0

18 8.0-9.0

19 9.0-10.0

20 >10.0

Range Percent (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Profile Height Range Intervals

Road Profile Users’

.. @K SQUARETOOTH TEXTURE SIGNATURE i

THE RACE YO BETTER DATA




LAB EXAMIPLE 4 WIRE RIBBON

W Pathway Services Inc. Texture Profile

Macrotexture = 0.56mm (MPD = 0.45)

N

i)

+
° llt' ‘*“f‘”‘ i W A J‘Wl’w ”*?'J"‘
I

196 294
Left Wheelpath (Blue)

Profile Amplitude (mm)

WIRE RIBBON WIRE RIBBON TEXTURE PROFILE

HEW YORK

THE RACE YO BETTER DATA



LAB EXAMPLE 4: WIRE RIBBON TEXTURE SIGNATURE

LOCATION TEXTURE
H LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-0.2
0.2-0.3
03-04
04-05

0.5 - 0.6 (macro)
06-0.7
0.7-0.8
0.8-0.9
09-1.0
1.0-2.0
20-3.0
3.0-4.0
40-50

5.0 - 6.0 (mega)
6.0-7.0
7.0-8.0
8.0-9.0
9.0-10.0

20 >10.0

Range Percent (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Profile Height Range Intervals

NEWA(@RY WIRE RIBBON TEXTURE SIGNATURE R P

THE RACE YO BETTER DATA

Group

Profile Users’










_ OHIO DEPARTMENT OF TRANSPORTATION CORE SCANS

Polished Microsurfacing

Diamond Ground Concrete Jennite

NEW YORK
\

THE RACE TO BETTER DATA




MPD COMPARISON —~ TEXTURE SIGNATURE vs. AMES 9400HD

NEW YORK

E RACE TO BETTER DATA



TEXTURE SIGNATURE MIPD, AMES MPD & SKID NUMBER

MPD EVALUATION - AMES V5. TEXTURE SIGNATURE

41% CORRELATION TO SMOOTH TIRE SN
NEW YORK 27% CORRELATION TO RIBBED TIRE SN
: ._ L

THE RACE YO BETTER DATA



AHHA? MIOMENT

MPD EVALUATION - AMES V5. TEXTURE SIGNATURE

: 0 " A /((< Road Profile Users’ Group

THE RACE YO BETTER DATA




| ODOTCORE2S

COARSE LIMESTONE AGGREGATE
MPD: 0.647

M (o)

SIDE TOP ANGLED

NEW YORK
\

THE RACE TO BETTER DATA




OpoTCOREZS

JENNITE
MPD: 0.546

SIDE TOP ANGLED

NEW YORK
\

THE RACE TO BETTER DATA




_OpoTcoRE27

JENNITE
MPD: 0.658

nnnnnnnn

nnnnnnnn

SIDE TOP ANGLED

NEW YORK
\

THE RACE TO BETTER DATA




 TEXTURE SIGNATURE COMPARISON WITH EQUIVALENT MPDs

ture Signature

LOCATION TEXTURE
H LWP MICRO
B CENTER B MACRO
B RWP M MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-02
0.2-0.3
03-04
04-0.5

0.5 - 0.6 (macro)
0.6-0.7
0.7-0.8
0.8-0.9
09-1.0
1.0-2.0
2.0-30
3.0-4.0
4.0-50

5.0 - 6.0 (mega)
6.0-7.0
7.0-8.0
8.0-9.0
9.0-10.0
>10.0

DGO~NDN DW=

AVERAGE MPD:

Range Percent (%)

*
| [[LLILE R
|

1 2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

LWP = 0.647mm (0.102)

"CORE25

Texture Signature

LOCATION TEXTURE
H LWP MICRO
M CENTER W MACRO
B RWP H MEGA

PROFILE HEIGHT RANGES (mm)
0.0 - 0.1 (micro)

(macro)

©CO~NDO A WN

3
4
5
6
7
8
9
0
0
0

3.0-4.0
4.0-5.0

5.0 - 6.0 (mega)
6.0-7.0
7.0-8.0
8.0-9.0
9.0-10.0

20 >10.0

Range Percent (%)

‘
H

1 2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

AVERAGE MPD: LWP = 0.546mm (0.117)

CORE 26

Texture Signature

LOCATION TEXTURE
W LWP MICRO
B CENTER W MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-0.2
02-03
03-04
04-05

0.5 - 0.6 (macro)
0.6-0.7
0.7-0.8
0.8-0.9
0.9-1.0
1.0-20
2.0-3.0
3.0-4.0
4.0-5.0

5.0 - 6.0 (mega)
6.0-7.0
7.0-8.0
8.0-9.0
9.0-10.0
>10.0

©O®NO ;A WN =

Range Percent (%)

1

2 3 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

LWP = 0.658mm (0.141)




BEsthnch pRosEcT gopt

FIND A METHOD TO COLLECT
NETWORK LEVEL TEXTURE DATA
THAT IS A BETTER PREDICTOR OF

SKID NUMBER THAN MPD.

NEW YORK




THE "TEXTURE SIGNATURE NUMBER”

* THE TEXTURE SIGNATURE NUMBER 1S MORE CONSUMABLE

* THE TEXTURE SIGNATURE NUMBER IS A SINGLE VALUE THAT CAN BE
CORRELATED WITH SKID NUMBER

* THE TEXTURE SIGNATURE NUMBER PROVIDES PROGRAMATIC
CONTROL TO POSITIVELY AND NEGATIVELY WEIGHT BINS THAT
DRAMATICALLY AFFECT SKID NUMBER

S ((RP

THE RACE YO BETTER DATA

Group




COARSENESS POSITIVELY AFFECTS SKID NUMBER

LOCATION TEXTURE [ | CORE 30

H LWP MICRO
B CENTER W MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 - 0.1 (micro)
0.1-0.2
0.2-0.3
0.3-0.4
0.4-0.5

0.5 - 0.6 (macro)
0.6-0.7
0.7-0.8
0.8-0.9
0.9-1.0
1.0-2.0
2.0-3.0
3.0-4.0
40-50

5.0 - 6.0 (mega)
6.0-7.0
7.0-8.0
8.0-9.0
9.0 - 10.0

20 >10.0

WO~ bE WK =
Range Percent (%)

1 2 3 4 56 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Profile Height Range Intervals

AVERAGE MPD: LWP = 4.310mm (0.779)

THE RACE YO BETTER DATA




SMOOTHNESS NEGATIVELY AFFECTS SKID NUMBER

Texture Signature

LOCATION TEXTURE
H LWP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

.0 - 0.1 (micro)
.1-0.2

2-03

3-04

4-05

.5 - 0.6 (macro)

1
2
3
4
5
6
7
8
9

Range Percent (%)

-5.0
6.0 (mega)
7.0
8.0
9.0

10.0 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20

Profile Height Range Intervals

MY

THE RACE YO BETTER DATA




THE "TEXTURE SIGNATURE NUMBER” TRENDS WITH SKID NUMBER

SN TSN

NEW YORK

THE RACE TO BETTER DATA




THE "TEXTURE SIGNATURE NUMBER” PERFORMANCE vs. MPD

2% CORRELATION WITH SKID NUMBER

TEXTURE
MPD SIGNATURE
NUMBER

RIBBED TIRE 27% 64%
SKID NUMBER NEGLIGIBLE MODERATE

SMOOTH TIRE 41% 71%
SKID NUMBER LOW HIGH

NEW YORK

THE RACE YO BETTER DATA




THE TEXTURE SIGNATURF SYSTEM

°  5000x THE AMOUNT OF DATA AT 5x THE RESOLUTION

° COLLECTING EVERY 1/3”: % MILLION DATA POINTS vs. 100 in 10M
° BINNING ALL THE COLLECTED DATA

° NETWORK LEVEL REPORTING — USER DEFINABLE INTERVALS

e DATA CAN BE SPATIALLY PLOTTED

° REDUCED DATA COLLECTION COSTS vs. SKID TESTING

°  PROACTIVELY TRACK TEXTURE CHANGES OVER TIME / ANNUALLY

((RPUG

>R




| THERES KIGRE 70 THE FEXTURE SIGNATURE SYSTEM

NEW YORK

THREE ZONE DATA COLLECTION

LEFTWHEELPATH

CENTER OF THE LANE

RIGHT WHEELPATH

Q«

RPUG

Road Profile Users’ Group



THREE ZONE DATA COMPARISONS

LOCATION TEXTURE
B LWFP MICRO
B CENTER B MACRO
B RWP B MEGA

PROFILE HEIGHT RANGES (mm)

0.0 = 0.1 (micro)
01-02
0.2-03
0.3-04
04-05

0.5 - 0.6 (macro)
06-0.7

0.7 -

0.8 -

0.9-1.

1.0-2.

2.0-3,

S3.0-4

4.0 - 50

15 5.0 - 6.0 (mega)
16 B.O-7.0

17 7.0-80

18 8.0-9.0

18 9.0 - 10.0

20 =10.0

1
2
3
4
3
&
[
g
8

Range Percent (%)

1 2 3 4 56 868 7 8 5% W12 1415161F 819 20 1 2 3 4 r 8 10 91 17 13 14 15 18 17

Profile Height Range Intervals

AVERAGE MPD: LWP = 0.546mm (STD 0.117) CEN = 0.847mm (STD 0.102) RWP = 0.658mm (STD 0.141)

et YORK

THE RACE YO BETTER DATA
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