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Skid resistance is a statistically significant factor in

explaining the wet accident rate. Thesis (Jeffrey, S. Kuttesch.,
2004)

It has been reported that wet pavements are
involved in approximately 25 percent of all crashes

and 14 percent of all fatal crashes. (Julian, F., and Moler, S.,
2008)



Skid Number Requirements

Speed (mph)/Type
Sy . of Tire
FDOT Safety Improvement |8 >=35 ® > 45/(Ribbed)
Program Manual m>=30 B < 45/(Ribbed)
OKDOT m>=35 ® REGARDLESS/(Ribbed)
NYDOT m>=32 = 40/ (Ribbed)
. m>=32 240/ (Ribbed)
g m>=23 240/ (Smooth)
INDOT m>=20 m 40/ (Smooth)
NCHRP-37 u>=37 ® REGARDLESS/(Ribbed)

* Relationship between SN and Wet —Acadent location, State Job Number 134323, November2008




Objectives of the Study

» Develop an Accelerated Polishing Machine and Testing
Procedure for Screening Purpose

» Develop Laboratory Based Procedure to Predict Friction
Behavior of In-Service Asphalt Pavement Surfaces




ODOT Requirements for Accelerated
Polishing Machine

1. Small-size HMA specimens (i.e., 6” gyratory
compacted specimens)

2. Short test duration
3. Simple test procedure
4. Efficient test method (less labor efforts)

5. Simulate tire polishing action



H Research Grade Accelerated Polishing Machine
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Details on Slab Specimen Mounting
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}{ Details on 6” Specimen Mounting
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Operational Parameters

Slab " :
Specimens 6" Specimens
Rotational
Speed 30 £ 6 rpm 30 rpm
Vertical Force 185 +45 Lb 290 Lb

Water Feeding
Rate

200 £ 10 mi/min

100 £ 10 mi/min

Total Time of
Polishing

16 hrs

8 hrs
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Laboratory work procedure

Prepare 6-inch gyratory
compacted specimens

.

Measure the friction number with
British Pendulum (ASTM E303-93)

I

Polishing with new polishing

machine for one hour -
T=polishing time

I

Measure the friction number with British
Pendulum (ASTM E303-93)

Measure the friction number with British

Pendulum (ASTM E303-93) +— Yes No
|

v

Stop Polishing




Friction and Texture Measurements (Slab
Specimen)
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Typical Results for Slab Specimen

Friction number measured using DFT vs. Time
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Friction and Texture Measurements (6”specimen)

British Pendulum Tester Sand Patch Method



Lab Test Results--BPN

. | Initial Final Average | . . | Average %
IME' | Bpn | Bene | AFFEN | sppn | % Decrense | o rence
L1 73.08 58.67 14.41 20
L2 76.50 59.17 17.33 14.83 23 20
L3 72.50 59.75 257 8
M| 74.50 54.25 20.25 27
M2 76.67 54.75 21.95 29
21.88 29
M3 76.75 54 .92 21.83 28
M4 76.08 52.58 23.50 31
HI 70.50 45.83 24.67 24.67 35 35

17



Lab Test Results--MTD

JMF | Initial | Final | Average | . | Average %
No. | MTD | MTD | AMTD | \prp | %o Decrease | pocrease
Li | oss | 080 | 008 9
L2 | 151 | 103 | 048 0.23 1 13
13 | 099 | 086 | 013 3
Mt | 153 | L4 | 03 %
M2 | o3 | osi | o )|
0.30 )5
M3 | i | o082 | 029 %
M4 .06 0.78 0.28 26
HI | 139 | 095 | 044 0.44 3 3

18



Laboratory Results

laboratory results for medium polishing
susceptible aggregate

Polishing Time (hr)

—M1
-=M2
M3



Laboratory Results

Laboratory results for low polishing

susceptible aggregate
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Existing/New Pavement Sections
Qistricts

Existing Pavement
Sections.

Q New Pavement

Sections.

n
" Adams | Sciote

Ohio De;;élrtment
of Transportation




Field Study Pavement Sections

(Dist. 10)

Stockport

pavement sections
f
Location Aggeregate Stockpile NUP'::::::‘:
Harrison R-022
(Dist.11) L1 (Gravel) 12
Stocker Sand &Gavel@ Gnadenhutten
Harrison R-250
(Dist.11) L3 (Gravel) Martine Marietta@ 10
Apple Grove
Huron R-162 :
(Dist.3) M1 (Limestone) Sandusky Crushed@ 18
Parkertown
Huron R-25 :
(Dist.3) M2 (Limestone) Sandusky Crushed@ 6
Parkertown
Lucas R-64 s Stoneco @
Dol t 14
(Dist.2) REK bl Maumee
Wood R-025 .
(Dist.2) M4 (Dolomite) Stoneco @ 36
Maumee
Washington R-007 :
- H1 (Limestone) Chesterville @ 8




Field Testing Procedure

Select correspondingroad pavement
section to 8 laboratory mixes

l

Mark each section with
markers at every 0.5 mile

|

Mark on left wheel path

e
: v
Measure the Friction Number with DFT Measure the Skid Number with LWST
(ASTM E 1911) at the marked points (ASTM E 274) at the marked points

‘ .

Find the previous year
marked points

|

Yes: f[p——

If
Dateis <May 2013

4———NO

l

End of the Project

l

Final Report




Marked location for the subsequent FNy
measurement

V




Measuring Texture by CTM




Placing the DFT for friction measurement




Friction Measurement with BPT
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SN(64)R vs. In-service years
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Friction Measurement with BPT




Placing the DFT for friction measurement




Field Testing Procedure

Select corresponding road pavement
section to 8 laboratory mixes

l

Mark each section with
markers at every 0.5 mile

|

Mark on left wheel path

B
: v
Measure the Friction Number with DFT Measure the Skid Number with LWST
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Field Study Pavement Sections

(Dist. 10)

Stockport

pavement sections
ber of
Location Aggeregate Stockpile NuPnc:inet:o
Harrison R-022
(Dist.11) L1 (Gravel) 12
Stocker Sand &Gavel@ Gnadenhutten
Harrison R-250
(Dist.11) L3 (Gravel) Martine Marietta@ 10
Apple Grove
Huron R-162 ¢
(Dist.3) M1 (Limestone) Sandusky Crushed@ 18
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Huron R-25 :
(Dist.3) M2 (Limestone) Sandusky Crushed@ &
Parkertown
Lucas R-64 ; Stoneco @
M3 | t 14
(Dist.2) {Holomste) Maumee
Wood R-025 :
(Dist.2) M4 (Dolomite) Stoneco @ 36
Maumee
Washington R-007 :
gto H1 (Limestone) Chesterville @ 8




Field Testing Procedure

Select correspondingroad pavement
section to 8 laboratory mixes

l

Mark each section with
markers at every 0.5 mile

|

Mark on left wheel path

L

. .
Measure the Friction Number with DFT Measure the Skid Number with LWST
(ASTM E 1911) at the marked points (ASTM E 274) at the marked points
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End of the Project
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Friction Measurement with BPT




SN(64)R vs. In-service years
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DFT20 vs. In-service years
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SN(64)R vs. In-service years
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DFT20 vs. In-service years
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DFT64 vs. In-service years
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Average MPD vs. In-service years
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Average MPD vs. In-service years
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Average BPN vs. In-service years
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F60 vs. In-service years
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Commercial Grade Polisher

1: The Polisher;
2: Control Panel;

3: Access Door.
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Polishing Chamber

o 0 5 W N

~J

: The Polishing

Chamber;

: Sample Tray;

: Particle Trap;

: T-Bolt Band Clamp;
: Sample;

: Water Supply and

Shut Off Valve;

: Shaft Assembly;
: Water Drain;

: Quick Disconnect

Coupling.
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Polishing Chamber

G 0 5 W N

~J

: The Polishing

Chamber;

: Sample Tray;

: Particle Trap;

: T-Bolt Band Clamp;
: Sample;

: Water Supply and

Shut Off Valve;

: Shaft Assembly;
: Water Drain;

: Quick Disconnect

Coupling.
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Polish Disc

1: Polish Disc;
2: Swivel Locks;

3: Mounting Plate.
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Water Flow Meter

1: Water Flow
Meter;

2: Adjustment
knob
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Control Panel

g & W N =

2]

: Timer;

: Power On Light;

: Work Light;

: Hand/Off/Auto Switch;

: Manual Actuator:

Load/Unload;

: Manual Rotation Switch;
: Auto Mode Switch;

: Control Panel Lock.
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Samples

6’X4" Sample 6°°X6" Sample




Inspecting Position of the Sample
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Comparison Between Research Grade

and Commercial Grade

Research Grade Polishing Machine

=
2
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Z
-
e
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Commercial Grade vs. Research Grade

80 -
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Prediction Models for Skid
Resistance and International
Friction Index




Lab test results for BPN values at different polishing durations

BPN

BPN

- E s 7 3 fanedh Fime (1
Time {h)

(a) BPN test of M1 (b) BPN test of M2 (c) BPN test of M3

Model function:

BPN

BPN

t
BPN = BPNo(1+ )™
0

& * o -8 g 2 3 <
ein TM:, "

(d) BPN test of M4 (€) BPN testof L3
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2
BPN = BPNo(1+—)"™
0

1 1

o

10 G
t (year)

Timeindex: t,

Scale index: m
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Based on a literature review of relevant research work (particularly the work
performed for TxDOT) and judging the available field data in this research.

Timeindex:tyg = a1ADT + a,PV + a,k + asA
Scale index:m = 1 ADT + B,PV + B,k + [z A

ADT PV (%) K A t, m

ADT: Average daily traffic.

PV: Polishing value.

A: scale parameter of Gradation Curve.
K: shape parameter of Gradation Curve.

BPN, = British pendulum friction
BPN, — BPNg number before polishing
PV = * 100 BPNg = British pendulum friction
BPN, I
number after 8 hours of polishing
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Based on a literature review of relevant research work (particularly the work
performed for TxDOT) and judging the available field data in this research.

Timeindex:tyg = a1ADT + a,PV + a,k + asA
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ADT PV (%) K A t, m

ADT: Average daily traffic.

PV: Polishing value.

A: scale parameter of Gradation Curve.
K: shape parameter of Gradation Curve.

BPN, = British pendulum friction
BPN, — BPNg number before polishing
PV = * 100 BPNg = British pendulum friction
BPN, ey
number after 8 hours of polishing
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A: scale parameter of Gradation Curve.
K: shape parameter of Gradation Curve
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A: scale parameter of Gradation Curve.
K: shape parameter of Gradation Curve
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Determining the Model Coefficients

60

I I I 1 L 1 1

Set P as the factor Matrix

R%=0.74165

ADT PV x A ol
G1 Q12 Ge 015 \Material1
P = az1 Q22 Q24 Qs |Material2 © |

40p

an1 Qn2 Qpga Qaps [Material n ,
35} SN :SN0(1+t—)m
0

| | | | | [ | |
4 G 8 10 12 14 16 18 20
t (year)

L
R o

Timeindex:tg = a1ADT + a> PV + a,k + azA
Scale index:m = [{ADT + [,PV + Bax+ = A

= = Once we have the factor matrixand the
regression result of t;and m from
nonlinear regression work based on field
data
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The friction degradation model for SN(64)R for
the in-service asphalt pavement surface

8
SN = SNo(1+)"™
0

Timeindex:ty = —6 * 10 *ADT + 0.287PV — 185.63k + 1167.84

Scale index: m = —9.22 * 10 °ADT + 0.0372PV — 2.33x +
10.93 A

SN, : Initial value of skid number. For new project, without field measured SN,
The SNy could be determined by converting BPN, from the polishing test using
equation (Kissoff, N. V., 1988)

SNy = 0.862 * BPNy —9.690
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Prediction Results

The predictor and response values for four highway sections.

MM-—__E

11000 309 0990772 0.164573  10.15 0.37
M2 9290 286  1.150266  0.18598 5.97 0.44
M3 4390 284 1092368 0.169079  0.041 0.042
13 1430 176  1.086712 0.17634 8.35 0.785

" .

=5 R2=0.74165 -

35

20

- ~ 1 1 1 1 1 o, 1 1 1
S ‘ i 0 2 B 8 E LS > SO S C R

Wood drive M4 Huron 250 M2
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R%=0.98829

L 1 1 1 L L L
2 - 6 8 0 12 16 18 2
t (year)

(d)Lucas 64 M3

SN

on

>

-

1 1 1

R%=0.78169

|29

(S o
o0

10 12 14

t (year)

(e)Harrison 250 L3
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Developing the Predictive Model for F(60)

t
F60 = F60o(1+—)"
0

To reflect the texture characteristic, we add two more predictor called texture
value (TV) and t_stable

MTD, — MTDg

TV = 100
MTD,

MTD, = Mean texture depth before polishing
MTDg = Mean texture depth after 8-hour polishing

t stable (hour)isthe time lasted until the BPN is stable during the lab test.
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The procedure used to build up the prediction model of F60 is the same as the
procedure describedin the previous sectionfor building the model for SN

ADT PV (%) t_stable (hour) K TV (%) A & m

t
F60 = F60o(1+—)™
0

Timeindex: ty = 3.26 * 10 *ADT + 0.1154PV — 1.111t,;43;. + 0.0288TV —
12k + 84.712

Scale index: m = —3.38 * 10 °ADT — 0.0123PV + 0.0354t 410 +
0.01938TV — 1.373kx+ 7.309 4
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The procedure used to build up the prediction model of F60 is the same as the
procedure describedin the previous sectionfor building the model for SN

ADT PV (%) t_stable (hour) K TV (%) A t, m

t
F60 = F60o(1+—)™
0

Timeindex: ty = 3.26 * 10 *ADT + 0.1154PV — 1.111t,yqp;. + 0.0288TV —
12k + 84.712

Scale index:m = —3.38 * 10 °ADT — 0.0123PV + 0.0354tryp1e +
0.01938TV — 1.373x+ 7.309 4
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The predictor and responses values for six highway sections

mm-mm—-—n

11000
M1 6000
M2 9290
M3 4390
L3 1430
L1 1300

t (year)

(a) Harrison 22L1

FG0

26.08286 0.990772 0.164573 4.397891 -0.22692
25.54028 1.150266  0.18598 0.00018 -0.0148
21.01167 1.150266  0.18598 1.104774 -0.23093
25.96934 1.092368 0.169079 0.000436 -0.04627

13.9 1.086712 0.17634  0.346147 -0.05723
8.977273 1.008409 0.174143 1.146686  -0.0814

0.42
R?=0.9693

0.44

) t (year)

(b) Harrison 250L3
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The predictor and responses values for six highway sections

mm-mm—--n

M1

M2

M3
L3

L1

11000

6000
9290
4390
1430
1300

30.9
27.2
28.6
28.4
17.6
19.6

t (year)

(a) Harrison 22L1

S A O N

FG0

26.08286 0.990772 0.164573 4.397891 -0.22692
25.54028 1.150266  0.18598 0.00018 -0.0148
21.01167 1.150266  0.18598 1.104774 -0.23093
25.96934 1.092368 0.169079 0.000436 -0.04627

13.9 1.086712 0.17634  0.346147 -0.05723
8.977273 1.008409 0.174143 1.146686 -0.0814

0.42
R?=0.9693

0.44

t (year)

(b) Harrison 250L3
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R2=0.7863
0.5
0.43F
042 o
3'43 '.13 15 ZIS 25
t (year)
(c) Huron 162M1
0.55 T T T T
R2=0.9946
Q
0.5
0.45
0 5 0 = 20 25
t (year)

(e) Lucas 64M3

FE0

1 L 1

R%=0.9693

0.35
0.3
0.25
n " 1 1 L 1
2 5 10 15 20 25
t (year)
(d) Huron 250M2
43“ T T T T
048 R%=0.8314 7
44
= 4
(7o)
5 2
24t

t (yvear)

Wood pass M4
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Application Example

1. Laboratory Test Procedure for Determining Final Friction Number

A minimum of two gyratory compacted samples prepared in accordance with
the Job Mix Formula (JMF) are required to check for repeatability of test
results.

Here we use M3 pavement specimenas an example.

3 samples were measured during the lab test and the measurements are shown beblow

Step 1: Measure initial BPN of the sample flat surface using British Pendulum Tester and
record it as BPN, at time t,

Step 2: Subject sample to a total of 8-hour polishing using the Polisher. Polishing action

may be temporarily stopped for visual inspection to ensure that flat contact between
sample surface and rubber disc surface is maintained.

Step 3: After 8-hour of polishing, measure final BPN of the sample flat surface and
record it as BPN;

Step 4: Repeat Step 1 to Step 3 for the second sample.
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Initial

: After 8 hr
. L Time (min.)
Sample U 3
4 Trials
0 60 120 180 240 300 360 420 480
1 1 76 68 63 60) 60) 58 56 56 57
2 76 68 64 61 60) 56 56 56 56
3 75 69 63 60 59 57 56 55 56
4 75 69 64 61 59 56 57 55 56
Averagd | 75.50 | 68.50 | 63.50 | 60.50 | 59.50 | 56.75 | 56.25 | 55.5(} ] 56.25
2 1 76 68 62 59 58 56 54 55 55
2 77 68 64 61 57 57 54 54 54
3 77 67 62 61 59 57 54 55 54
4 76 67 63 60) 59 55 54 54 54
Averagd | 76.50 | 67.50 | 62.75 | 60.25 | 58.25 | 56.25 | 54.00 | 54.5(§| 54.25
3 1 78 68 63 59 59 55 55 53 54
BPN,
\ 2 78 68 64 60 57 54 55 54 54
Avera ge of 3 78 68 63 60 59 56 54 55 54
| BPN;
3 samples 4 % beér leela |l lse |l sl sslliss
Avera 7825 167.75 1 63.50 | 59.75 | 58251 552515450 | 54.004| 54.25
\ Final BPN 76.75 P67.92 |1 63251 60.17 | 58.67 | 56.08 | 54.92 | 54.6W| 54.92

28



Step 5: Compare both initial BPNy and final friction number BPN; of the 3 samples to
make sure that they are consistently withina reasonable range, plus or minus 2.

Step 6: convert BPN; into equivalent SN using the following equation

SN;= 0.862 x BPN;— 9.690 = 0.862 ¥54.92-9.690=37.65

Step 7: Compare SN;=37.65 with the established acceptance criterion SN
acceptable=32
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Step 5: Compare both initial BPNy and final friction number BPN; of the 3 samples to
make sure that they are consistently withina reasonable range, plus or minus 2.

Step 6: convert BPN; into equivalent SN; using the following equation

SN;= 0.862 x* BPN;— 9.690 = 0.862 ¥54.92-9.690=37.65

Step 7: Compare SN;=37.65 with the established acceptance criterion SN
acceptable=32
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2. Laboratory Test Procedure for Friction Degradation Curve

Here we still use M3 pavement specimen as an example.

3 samples were measured during the lab test and the measurements are shown
before

Step 1: Measure initial BPN of the sample flat surface using British
Pendulum Tester and record it as BPN, at time t,

BPN,=76.75

Step 2: Subject sample to one hour polishing in the Polisher

Step 3: Measure friction value using British Pendulum Tester and record it as
BPN at t, where t indicates accumulated polishing duration

Repeat Step 2 and Step 3 for the next one-hour of polishing and
measurement, until a total of 8- hours polishing durationis complete

BPN=[76.75 67.92 63.25 60.17 58.67 56.08 54.92 54.67 54.92]
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Plot the Friction Degradation Curve using an average of test results of two
samples.
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3. Prediction of Actual Project Pavement Friction Over Expected Life

Here we still use M3 pavement specimen as an example.

1. Calculate fitting parameters to aggregate gradation curve: k and A

F(x) = 1 — exp(—(x/)%)
Where x is the sieve size and F(x) is the cumulative percent passing.

Sieve Size (in)

o

7

wn

0.375

0.187

0.0937

0.0469

0.0117

0.0059

0.0029

Percentage Passing

100
100
98
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4.6

(D D9 Gradation P solver V1.0 - Microsoft Excel Lok B e
Home Insert Page Layout Formulas Data Review View Acrobat D Q o @ 23
.-_’;;x 'l Calibri -1 - o o General A 3= Insert ~ e :}7 ﬁ
— Q- B Z U~ AAx EEXA $S-% I* Delete ~ ﬂ e rFosas
Paste 3 G Styfes | Sort & Find &
- & | B9 A iR ¥ % % - Ziformat~ 2~ Fiter~ Select~
Clipboard s, Alignment s HNumber Celts Editing
A24 - 2 v
A 8 « D E F o
1
2 Input
3 Grain Size Percentage Passing e Value ‘Squared Residuals. 1
: 073 o
0.375 90.81163356 51.67261201
0.187 67.25200579 27.58356479
0.0937 40.8309171 14.67592585
0.0234 10.88923006 168984295
11 0.0117 5.263413624 22.4352505
| 12 0.0059 2.527035724 20.00740841
13 0.0029 1.171267118 11.75620918
14 _ o8 B 1181.2391354
15
16 Put initial number here |Recommanded numbed
17 A 0.169079449| 0.1
18 1.092369039)] 1
19
20
s output |
22 |
22 i _
¢ 4« » M Sheetl Sheet2 ~Sheet3 %3 '] 4 Ll
Ready EEIC) 0 100% (- +

—
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Note: How to open the optimization solverin Excel

click File=>0Options=2>Add-ins>Manage (choose Excel Add-ins)-=>Go-> choose
analysis toolpak, analysis toolpak-VBA and solver Add-in = OK

o

General

&y Veew and manage Microsoft Office Add-ins
Formulas
Proofing Addins
Save Name ~ Location
Language Active Appication Add-inm
Acrobat POFMaker Office COM Addin CAL 2FPOFMaken Ottice'\ POFMOTTiceAddin.all
Advanced Analysis ToolPak CL..e\Officel dLiDrany Analysis\ANALYSS2.X0LL
Anadysis ToolPak - VBA CL.Miceld Library\Analysis ATPVBAEN XLAM
Customize Ribbon Solver Addin CL. e Oicel S\ LIbrany SCLVER SOLVER.XLAM
Quack Access Toolbar Inactive Application Add ins
Custom XML Data CL . Microsoft Office\Officel4\ OFFRHD.OUL
Adadns Date XML CL.s\microsoft shared\Smart Tag'MOFRLDLL
Euro Currency Tooks CL..Office' Otficet LDy EUROTOOLALAM
Trust Center Financal Symbol (XMY C\..s\microsoft shared\Smart Tag\MOFLODLL
Meaders and Footers CAL JMicrosoft Office’\Officel 4\ CFFRMD.DLL
Hidden Rows and Columns CL.J\Microsoft Office\Office14\ OFFRHD.OLL
Hidden Workiheets C\..J'Microsoft Office'\Ofticel4\OFFRHD.DUL
wisidle Content CL. I Microsoft Ofice\Officel $\OFFRHD.DUL

Type

COM Add-n
Excel Add-in
Excel Add-in
Excel AQdin

Document Inspector
Action

Excel Addn

Action

Document Inspector
Document Inspector
Document Inspector
Document Inspector

:J Analysis ToolPak - VBA
|\__| Euro Currency Tools J
\ /| Solver Add-in .

Microsoft Actions Pane 3 XML Expansson Pack

Document Related Add-ins

Disabled Application Add-ins *
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Add.in Acrobat POFMaker Office COM Adan

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Publishes: Adobe Systems, Incorporated
Compatibéity: No compatility information avasdable
Locatiore C\Prograss Files DESP Ao Acrobat 10.0'POFMaker Office' POFMOMiceAddinagll
Description:  Acrobat POFMaker Office COM Adan
@ Excel Adg-ins 3 . __go_... n
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Insent Page Layout Formulas Data Review View ACrobat
N N alca < ====x 4 - Sr er T ’ ~ 2 oie
‘ 4] > o (3 Connections 1\1 g ( ‘ .‘_.J :_E v fhm :5? 9 § ' J I J i3 Data Analysis
9 =6 O Y o) ¢ zia : S - = s —o B 8= e P Solver
From From From From Cther Existing Refresh il Sont Filter 7 Textto Remove Data Consolidate What.lt Group Ungroup Subtotal
Access Web Tet Sowrces~ Connections All - 7 Advanced | Columns Duplicstes Validation ~ Analysis ~ - v
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2. Compute laboratory frictionloss, PV, from Friction
Degradation Curve as follows

py — BPNo = BPNs 100:76.75—54.92 « 100=28 44
BPN, 76.75

where
BPN, = British Pendulum Friction Number before Polishing
BPNg = British Pendulum Friction Number after 8hr Polishing

3. Obtain ADT (Average Daily Traffic) for the project pavement section

Here ADT=4390
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2. Compute laboratory friction loss, PV, from Friction
Degradation Curve as follows

py — BPNo=BPNg _ 14 7675-5492 0 og 44
BPN, 76.75

where

BPN, = British Pendulum Friction Number before Polishing
BPNg = British Pendulum Friction Number after 8hr Polishing

3. Obtain ADT (Average Daily Traffic) for the project pavement section

Here ADT=4390
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4. Use following equations to compute two index values: time index t; and scale
indexm

to = —6.366 * 10 *ADT + 0.2874PV — 185.632k + 1167.84 =

— 6.366 * 10~ * * 4390 + 0.287 * 28.4 — 185.63 * 1.092 + 1167.8 *
0.1691 = 0.041

m = —9.2196 * 107 °ADT + 0.0372PV — 2.3262k + 10.9279 A =

—9.2196 * 107> x 4390 + 0.0372 = 28.4 — 2.3262 * 1.092 + 10.9279 *
0.1691 = —0.042

5. Select a required service life of the pavement surface in years, denotedas t,
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6. Use following Equation to convertinitial BPN, readingin the Friction
Degradation Curve into equivalent SN,

SNy =0.862 * BPN;— 9.690 = 0.862 *¥76.75-9.690=56.5

7. Calculate the predicted SN at the selected t=t ., using Equation
—0.042

t
SN, = SNo(1+-)™= 565 * (1 ® T )
0

0.041

S

46.16147

44.84466

44.08996

43.56169

43.15608
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6. Use following Equation to convertinitial BPNy readingin the Friction
Degradation Curve into equivalent SN,

SNy =0.862 * BPN;— 9.690 = 0.862 *76.75-9.690=56.5

7. Calculate the predicted SN at the selected t=t ., using Equation
—0.042

r Eeo
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Conclusions

VY

A 74

\ 74

vV

A new commercial grade accelerated polishing machine, The
Polisher, was developed and delivered to ODOT.

The comparison of test results between the research-grade
E)neli_chhine and the Polisher confirms the operation of the
olisher

The Polisher can be used to determine the polishing and
friction behavior of HMA surfaces

Supplemental notes was developed in which a step-by-step
laboratory procedure was presented for obtainin?dthe
residual or terminal friction number of a given HMA mix

Supplemental notes provide a step-by-step laboratory
procedure to predict degradation of friction for in-service
asphalt pavement surfaces
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A new commercial grade accelerated polishing machine, The
Polisher, was developed and delivered to ODOT.

The comparison of test results between the research-grade
E)n?_chhine and the Polisher confirms the operation of the
olisher

The Polisher can be used to determine the polishing and
friction behavior of HMA surfaces

Supplemental notes was developed in which a step-by-step
laboratory procedure was presented for obtainin%lthe
residual or terminal friction number of a given HMA mix

Supplemental notes provide a step-by-step laboratory
procedure to predict degradation of friction for in-service
asphalt pavement surfaces
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Implementations

» Adopt "“the Polisher” in ODOT labs to evaluate friction and

polishing behavior of gyratory compacted sample
surfaces;

» Adopt the proposed supplemental notes for
screening/acceptance purpose of any new JMF;

» Use the predictive friction degradation model to forecast
friction behavior of in-service asphalt pavement surfaces
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Recommendations for Future Study

» Continue to systematically collect skid number and
texture of interstate highway pavements, and conduct the
accompanied lab test using “the Polisher” for future
validation of predictive models for SN and F60.
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