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Background
• US Pavement research has focused on building the necessary tools

and knowledge to allow pavements to be designed and constructed 
for reduced noise.

• With this knowledge, pavements can be part of the environmental 
toolbox and policy options of road authorities to provide 
environmental benefits.

• US road authorities are using quiet pavement for noise abatement
today and research continues to improve technology and 
compliment other global pavement noise research 

• The results presented are the work of Dr. Robert Rasmussen and 
Dr. Paul Donavan under contract to the US Federal Highway 
Administration (FHWA) and various US State departments of 
Transportation (DOT).   



Overview

• Motivation
• Research Tools
• Pavement Noise Results
• Implications to Real Traffic Noise



Motivation
• In the US, various state Departments of Transportation 

(DOT) desire to use pavement as noise mitigation tool.
– Federal policy requires proven performance of mitigation tools 

for funding.
– Current low noise pavement projects need to quantify and certify

acoustic performance.

• Understanding of noise performance of pavements:
– dB=f (texture, age, wear, design, construction, etc.)

• Need measurement techniques and apparatus useful in 
field work.



Research Tools
• On-board Tire / Road Noise Measurement

• Roadside (traffic) Noise Measurement

• Road Texture Measurement

• Road Friction Measurement

• US Research Projects
– NCHRP 1-44: On vehicle tire/road noise measurement
– NCHRP 8-56: Truck noise source identification
– NCHRP 10-76: Methodologies for assessing pavement and 

barriers for noise abatement



Noise Testing: OBSI
• On-Board Sound Intensity (OBSI)
• Standardization underway via AASHTO 

and SAE



50 ft.

• Controlled pass-by (CPB) measures noise “roadside”
using test vehicle under controlled conditions

• Same vehicle used for OBSI and CPB noise testing

Noise Testing: Wayside



Texture Testing: RoboTex
• Robotic Texture (RoboTex) Measurement System
• Built on LMI-Selcom RoLine sensor
• 3-D texture profiling at 1 mm × 0.5 mm sample interval
• Height sensor resolution is 0.01 mm (accuracy ~ 0.05 mm)
• Same line laser sensor currently being used by some profiler 

vendors to help solve “footprint” issues



Friction Testing: Skid Trailer and 
DFT

• Measures wet friction
• Smooth tire allows on trailer to account for micro- and  

macrotexture effects on friction
• Standardized in ASTM E 274 (ASTM E 524 tire) and 

ASTM E 1911



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

D
.G

rn
d 

12
0 

D
ee

p-
N

rm
lS

aw
 (K

S
-2

05
-1

,C
)

D
.G

rn
d 

(M
N

-3
20

-1
,C

)
B

rm
.D

ra
g 

(M
N

-3
20

-1
,C

)
D

.G
rn

d 
11

0 
D

ee
p-

S
ng

lS
aw

 (K
S

-2
05

-1
,C

)
D

.G
rn

d 
11

0 
D

ee
p-

N
rm

lS
aw

 (K
S

-2
05

-1
,C

)
D

.G
rn

d 
(C

O
-2

02
-1

,C
)

B
rlp

.D
ra

g 
(S

td
) (

IA
-1

01
-2

,C
)

Tr
f.D

ra
g 

(H
vy

) (
C

O
-2

02
-1

,C
)

3/
4"

 L
.T

in
e 

1/
16

"D
+T

ur
f (

IA
-1

01
-4

,C
)

D
.G

rn
d 

(C
O

-2
02

-1
,W

P
)

Tr
f.D

ra
g 

(H
vy

) (
C

O
-2

02
-1

,W
P

)
B

rlp
.D

ra
g 

(S
td

) (
IA

-1
01

-2
,W

P
)

B
rlp

.D
ra

g 
(H

vy
) (

IA
-1

01
-2

,W
P

)
R

nd
m

. L
.T

in
e 

1/
8"

D
+B

rlp
 (C

O
-2

02
-1

,C
)

B
rlp

.D
ra

g 
(H

vy
) (

IA
-1

01
-2

,C
)

B
rlp

.D
ra

g 
(H

vy
) (

IA
-1

01
-4

,C
)

C
rp

t.D
ra

g-
S

ng
lS

aw
 (K

S
-2

05
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-1
01

-2
,W

P
)

D
.G

rn
d 

12
0 

D
ee

p-
S

ng
lS

aw
 (K

S
-2

05
-1

,C
)

Tr
f.D

ra
g 

(M
O

-3
43

-1
,W

P
)

R
nd

m
. L

.T
in

e 
1/

8"
D

+B
rlp

 (C
O

-2
02

-1
,W

P
)

Tr
f.D

ra
g 

(H
vy

) (
IA

-1
01

-2
,W

P
)

C
rp

t.D
ra

g-
N

rm
lS

aw
 (K

S
-2

05
-1

,W
P

)
T.

B
rm

.D
ra

g 
1/

16
"D

 (W
I-2

07
-1

,C
)

Tr
f.D

ra
g 

(H
vy

) (
IA

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-1

01
-4

,C
)

D
.G

rn
d 

(IA
-1

01
-4

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-1
01

-1
,W

P
)

D
.G

rn
d 

11
0 

D
ee

p-
N

rm
lS

aw
 (K

S
-2

05
-1

,W
P

)
B

rlp
.D

ra
g 

(S
td

) (
IA

-1
01

-4
,C

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-1

01
-2

,W
P

)
D

.G
rn

d 
13

0 
D

ee
p-

S
ng

lS
aw

 (K
S

-2
05

-1
,C

)
D

.G
rn

d 
12

0 
D

ee
p-

S
ng

lS
aw

 (K
S

-2
05

-1
,W

P
)

D
.G

rn
d 

11
0 

D
ee

p-
S

ng
lS

aw
 (K

S
-2

05
-1

,W
P

)
Tr

f.D
ra

g-
S

ng
lS

aw
 (K

S
-2

05
-1

,C
)

D
.G

rn
d 

(M
O

-3
24

-1
,C

)
Tr

f.D
ra

g 
(H

vy
) (

IA
-1

01
-2

,C
)

D
.G

rn
d 

12
0 

D
ee

p-
N

rm
lS

aw
 (K

S
-2

05
-1

,W
P

)
Tr

f.D
ra

g 
(H

vy
) (

IA
-1

01
-4

,C
)

D
.G

rn
d 

13
0 

S
hl

w
-N

rm
lS

aw
 (K

S
-2

05
-1

,C
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-2

,W
P

)
C

rp
t.D

ra
g-

N
rm

lS
aw

 (K
S

-2
05

-1
,C

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-1
01

-2
,C

)
C

rp
t.D

ra
g-

S
ng

lS
aw

 (K
S

-2
05

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-1
01

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-1

01
-2

,C
)

B
rlp

.D
ra

g 
(S

td
) (

IA
-1

01
-1

,C
)

3/
4"

 L
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-4

,C
)

B
rm

.D
ra

g 
(M

N
-3

20
-1

,W
P

)
B

rlp
.D

ra
g 

(H
vy

) (
IA

-1
01

-4
,W

P
)

T.
B

rm
.D

ra
g 

1/
16

"D
 (W

I-2
07

-1
,W

P
)

1/
2"

 T
.T

in
e 

(G
A

-2
03

-1
,C

)
Tr

f.D
ra

g 
(S

td
) (

IA
-1

01
-2

,C
)

B
rlp

.D
ra

g 
(S

td
) (

IA
-1

01
-1

,W
P

)
D

.G
rn

d 
13

0 
D

ee
p-

S
ng

lS
aw

 (K
S

-2
05

-1
,W

P
)

D
.G

rn
d 

(G
A

-2
03

-1
,C

)
D

.G
rn

d 
(IA

-1
01

-4
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-1
01

-4
,W

P
)

D
.G

rn
d 

13
0 

S
hl

w
-S

ng
lS

aw
 (K

S
-2

05
-1

,C
)

Tr
f.D

ra
g 

(S
td

) (
IA

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (C

O
-2

02
-1

,C
)

3/
4"

 L
.T

in
e 

1/
16

"D
+T

ur
f (

IA
-1

01
-1

,C
)

Tr
f.D

ra
g 

(S
td

) (
W

I-2
07

-1
,C

)
1/

2"
 T

.T
in

e 
(G

A
-2

03
-1

,W
P

)
1/

2"
 T

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-4
,C

)
L.

G
ro

ov
e 

(C
O

-2
02

-1
,C

)
L.

G
ro

ov
e 

(C
O

-2
02

-1
,W

P
)

B
rlp

.D
ra

g 
(S

td
) (

IA
-1

01
-4

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-2
,W

P
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-2

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-1

01
-1

,C
)

1"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,C

)
3/

4"
 L

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-2
,C

)
1/

2"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,C
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-1

,W
P

)
D

.G
rn

d 
13

0 
S

hl
w

-S
ng

lS
aw

 (K
S

-2
05

-1
,W

P
)

D
.G

rn
d 

13
0 

D
ee

p-
N

rm
lS

aw
 (K

S
-2

05
-1

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (L

ng
) (

IA
-1

01
-2

,W
P

)
1"

 L
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
3/

4"
 L

.T
in

e 
(N

D
-2

06
-1

,W
P

)
B

el
t.D

ra
g 

(V
A

-2
09

-1
,W

P
)

Tr
f.D

ra
g 

(S
td

) (
IA

-1
01

-4
,C

)
Tr

f.D
ra

g 
(M

N
-3

20
-1

,W
P

)
Tr

f.D
ra

g 
(S

td
) (

IA
-2

04
-1

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (L

ng
) (

IA
-1

01
-4

,C
)

3/
4"

 L
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-1

,W
P

)
D

.G
rn

d 
(G

A
-2

03
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (C

O
-2

02
-1

,W
P

)
Tr

f.D
ra

g 
(S

td
) (

IA
-1

01
-2

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (L
ng

) (
IA

-1
01

-4
,W

P
)

D
.G

rn
d 

(M
O

-3
24

-1
,W

P
)

D
.G

rn
d 

13
0 

S
hl

w
-N

rm
lS

aw
 (K

S
-2

05
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (L
ng

) (
IA

-1
01

-2
,C

)
Tr

f.D
ra

g-
S

ng
lS

aw
 (K

S
-2

05
-1

,W
P

)
1/

2"
 T

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-1
,C

)
1/

2"
 T

.T
in

e 
(G

A
-2

03
-1

,C
)

D
.G

rn
d+

L.
G

ro
ov

e 
(IN

-3
11

-1
,C

)
3/

4"
 L

.T
in

e 
1/

16
"D

+B
rlp

 (I
A

-1
01

-1
,C

)
D

.G
rn

d 
13

0 
D

ee
p-

N
rm

lS
aw

 (K
S

-2
05

-1
,W

P
)

1"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,W

P
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-4

,W
P

)
1/

2"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-2
,W

P
)

B
rlp

.D
ra

g 
(S

td
) (

IA
-1

01
-3

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

C
O

-2
02

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (S
hr

t) 
(IA

-1
01

-4
,C

)
Tr

f.D
ra

g 
(S

td
) (

W
I-2

07
-1

,W
P

)
D

.G
rn

d 
10

5 
(N

Y
-3

41
-1

,C
)

1/
2"

 T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (S

hr
t) 

(IA
-1

01
-2

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

 (S
in

e)
+B

rlp
 (C

O
-2

02
-1

,C
)

Tr
f.D

ra
g 

(N
D

-3
23

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (L

ng
) (

IA
-1

01
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (L
ng

) (
IA

-1
01

-1
,C

)
D

.G
rn

d 
(IA

-1
01

-2
,W

P
)

1"
 L

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
1/

2"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-2
,C

)
1/

2"
 T

.T
in

e 
(G

A
-2

03
-1

,W
P

)
D

.G
rn

d+
L.

G
ro

ov
e 

(IN
-3

11
-1

,W
P

)
1"

 L
.T

in
e 

1/
16

"D
 (W

I-2
07

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (S
hr

t) 
(IA

-1
01

-2
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+T
ur

f (
C

O
-2

02
-1

,W
P

)
1/

2"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,C

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-1
01

-3
,C

)
Tr

f.D
ra

g 
(H

vy
) (

IA
-1

01
-3

,W
P

)
B

rlp
.D

ra
g 

(H
vy

) (
IA

-1
01

-3
,C

)
B

rlp
.D

ra
g 

(V
A

-2
09

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (S

hr
t) 

(IA
-1

01
-4

,W
P

)
B

rlp
.D

ra
g 

(S
td

) (
IA

-1
01

-3
,W

P
)

3/
4"

 L
.T

in
e 

1/
16

"D
+T

ur
f (

IA
-1

01
-3

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (S
hr

t) 
(IA

-1
01

-1
,W

P
)

B
rlp

.D
ra

g 
(H

vy
) (

IA
-1

01
-3

,W
P

)
1/

2"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
 (S

in
e)

+B
rlp

 (C
O

-2
02

-1
,W

P
)

1"
 L

.T
in

e 
1/

16
"D

 (W
I-2

07
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-2

03
-1

,C
)

D
.G

rn
d 

(IA
-1

01
-2

,C
)

D
.G

rn
d 

(IA
-1

01
-3

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-2
04

-1
,C

)
Tr

f.D
ra

g 
(S

td
) (

IA
-2

04
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-2

03
-1

,W
P

)
1/

2"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-2
,C

)
3/

4"
 L

.T
in

e 
1/

4"
D

+B
rlp

 (I
A

-1
01

-4
,C

)
D

.G
rn

d 
(M

N
-3

19
-1

,C
)

Tr
f.D

ra
g 

(M
N

-3
19

-1
,C

)
3/

4"
 T

.G
ro

ov
e 

(B
rid

ge
) (

G
A

-2
03

-1
,C

)
1/

2"
 T

.T
in

e 
(G

A
-3

07
-1

,C
)

3/
4"

 T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
1/

2"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,C

)
D

.G
rn

d 
(C

O
-3

05
-1

,W
P

)
3/

4"
 L

.T
in

e-
S

ng
lS

aw
 (K

S
-2

05
-1

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-1

01
-3

,C
)

D
.G

rn
d 

10
5 

(N
Y

-3
41

-1
,W

P
)

1"
 L

.T
in

e 
1/

8"
D

 (W
I-2

08
-1

,C
)

1/
2"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-2

,W
P

)
1"

 T
.T

in
e 

1/
16

"D
 (S

ke
w

) (
W

I-2
07

-1
,C

)
1/

2"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-1
,C

)
3/

4"
 L

.T
in

e 
1/

4"
D

+B
rlp

 (I
A

-1
01

-2
,W

P
)

Tr
f.D

ra
g 

(H
vy

) (
IA

-1
01

-3
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-1
01

-3
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (S

hr
t) 

(IA
-1

01
-1

,C
)

Tr
f.D

ra
g 

(S
td

) (
IA

-1
01

-3
,W

P
)

1/
2"

 T
.T

in
e 

(G
A

-3
07

-1
,C

)
1"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,C
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-3

,W
P

)
1"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,W
P

)
3/

4"
 L

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-2
04

-1
,W

P
)

1/
2"

 T
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-3

,C
)

Tr
f.D

ra
g 

(N
Y

-3
42

-1
,W

P
)

R
nd

m
. T

.T
in

e 
(M

rq
tte

.) 
(IA

-3
10

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (L
ng

) (
IA

-1
01

-3
,W

P
)

1/
2"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(3
/4

"a
vg

,1
:4

 S
ke

w
) (

W
I-2

08
-1

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (L

ng
) (

IA
-1

01
-3

,C
)

3/
4"

 T
.T

in
e 

(IA
-3

10
-1

,C
)

3/
4"

 L
.T

in
e 

1/
4"

D
+B

rlp
 (I

A
-1

01
-4

,W
P

)
Tr

f.D
ra

g 
(M

N
-3

19
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
,1

:4
 S

ke
w

) (
W

I-2
08

-1
,C

)
3/

4"
 L

.T
in

e-
N

rm
lS

aw
 (K

S
-2

05
-1

,C
)

R
nd

m
. L

.T
in

e 
(1

"a
vg

) (
W

I-2
08

-1
,C

)
3/

4"
 L

.T
in

e 
1/

4"
D

+B
rlp

 (I
A

-1
01

-2
,C

)
R

nd
m

. L
.T

in
e 

(1
"a

vg
) (

W
I-2

08
-1

,W
P

)
1/

2"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-4
,W

P
)

3/
4"

 L
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-3

,C
)

1"
 L

.T
in

e 
1/

8"
D

 (W
I-2

08
-1

,W
P

)
2/

3"
 T

.T
in

e 
1/

16
"D

+T
ur

f (
IA

-2
04

-1
,C

)
1"

 L
.T

in
e 

(C
O

-3
05

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (S

hr
t) 

(IA
-1

01
-3

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-2
04

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-2

04
-1

,C
)

3/
4"

 T
.G

ro
ov

e 
(B

rid
ge

) (
G

A
-2

03
-1

,W
P

)
D

.G
rn

d 
(IA

-1
01

-3
,C

)
R

nd
m

. T
.T

in
e 

(3
/4

"a
vg

,1
:6

 S
ke

w
) (

W
I-2

08
-1

,C
)

R
nd

m
. T

.T
in

e 
(5

/8
" A

vg
.) 

(N
C

-3
22

-1
,C

)
R

nd
m

. T
.T

in
e 

(3
/4

"a
vg

,1
:4

 S
ke

w
) (

W
I-2

08
-1

,W
P

)
3/

4"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
D

.G
rn

d 
(M

N
-3

19
-1

,W
P

)
Tr

f.D
ra

g 
(S

td
) (

IA
-1

01
-3

,C
)

R
nd

m
. L

.T
in

e 
(3

/4
"a

vg
) (

W
I-2

08
-1

,C
)

1/
2"

 T
.T

in
e 

(N
D

-2
06

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
16

"D
+B

rlp
 (I

A
-1

01
-3

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (S
hr

t) 
(IA

-1
01

-3
,C

)
1/

2"
 L

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-3
,C

)
3/

4"
 L

.T
in

e-
S

ng
lS

aw
 (K

S
-2

05
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
,1

:6
 S

ke
w

) (
W

I-2
08

-1
,C

)
R

nd
m

. T
.T

in
e 

(3
/4

"A
vg

.) 
(IA

-3
10

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+N
oP

re
Te

x 
(IA

-1
01

-2
,W

P
)

3"
 T

.T
in

e 
(N

D
-2

06
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-3

07
-1

,C
)

R
nd

m
. T

.T
in

e 
(1

"/2
"/3

"/4
")

 (N
D

-2
06

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+N

oP
re

Te
x 

(IA
-1

01
-4

,C
)

S
ho

tP
ee

ne
d 

(M
ed

iu
m

) (
V

A
-2

09
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+N
oP

re
Te

x 
(IA

-1
01

-2
,C

)
1"

 T
.T

in
e 

1/
16

"D
 (S

ke
w

) (
W

I-2
07

-1
,W

P
)

1/
2"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,W
P

)
1"

 T
.T

in
e 

(G
A

-2
03

-1
,W

P
)

1/
2"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,C
)

S
ho

tP
ee

ne
d 

(W
I-2

07
-1

,C
)

3/
4"

 L
.T

in
e 

1/
8"

D
+N

oP
re

Te
x 

(IA
-1

01
-4

,W
P

)
4"

 T
.T

in
e 

(N
D

-2
06

-1
,W

P
)

E
xp

.A
gg

 (M
I-3

17
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-3

07
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
,1

:4
 S

ke
w

) (
W

I-2
08

-1
,W

P
)

3/
4"

 L
.T

in
e 

1/
8"

D
+N

oP
re

Te
x 

(IA
-1

01
-1

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-4

,C
)

1"
 T

.T
in

e 
(S

ke
w

) (
N

D
-2

06
-1

,W
P

)
S

ho
tP

ee
ne

d 
(W

I-2
07

-1
,W

P
)

1"
 T

.T
in

e 
1/

16
"D

 (W
I-2

07
-1

,C
)

R
nd

m
. L

.T
in

e 
(3

/4
"a

vg
) (

W
I-2

08
-1

,W
P

)
E

xp
.A

gg
 5

-1
4m

m
 (Q

C
-3

40
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-3

07
-1

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-2

,W
P

)
3/

4"
 L

.T
in

e 
1/

4"
D

+B
rlp

 (I
A

-1
01

-3
,C

)
1"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

4"
D

+B
rlp

 (I
A

-1
01

-3
,W

P
)

3/
4"

 L
.T

in
e-

N
rm

lS
aw

 (K
S

-2
05

-1
,W

P
)

2/
3"

 T
.T

in
e 

1/
16

"D
+T

ur
f (

IA
-2

04
-1

,W
P

)
3/

4"
 L

.G
ro

ov
e 

(V
A

-3
36

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-2
,C

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
) (

W
I-2

08
-1

,C
)

1/
2"

 L
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,W
P

)
R

nd
m

. T
.T

in
e 

(3
/4

"a
vg

,1
:6

 S
ke

w
) (

W
I-2

08
-1

,W
P

)
3/

4"
 L

.T
in

e 
1/

8"
D

+N
oP

re
Te

x 
(IA

-1
01

-1
,C

)
3/

4"
 T

.T
in

e 
(IA

-3
10

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-1
,C

)
3/

4"
 T

.T
in

e 
(N

D
-2

06
-1

,W
P

)
3/

4"
 T

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-2
04

-1
,C

)
1"

 T
.T

in
e 

(G
A

-2
03

-1
,C

)
R

nd
m

. T
.T

in
e 

(M
rq

tte
.) 

(IA
-3

10
-1

,W
P

)
1/

2"
 T

.T
in

e 
(G

A
-3

07
-1

,W
P

)
E

xp
.A

gg
 5

-2
0m

m
 (Q

C
-3

40
-1

,W
P

)
T.

Ti
ne

 (M
I-3

17
-1

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
 (W

I-2
08

-1
,C

)
3/

4"
 L

.T
in

e 
(N

Y
-3

42
-1

,W
P

)
C

ol
dM

ille
d 

(IA
-2

04
-1

,C
)

2/
3"

 T
.T

in
e 

1/
8"

D
+T

ur
f (

IA
-2

04
-1

,C
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,C
)

2"
 T

.T
in

e 
(N

D
-2

06
-1

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
R

nd
m

. T
.T

in
e 

(5
/8

" A
vg

.) 
(N

C
-3

22
-1

,W
P

)
R

nd
m

. T
.T

in
e 

1/
16

"D
+T

ur
f (

3/
4"

 A
vg

.) 
(IA

-2
04

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+N
oP

re
Te

x 
(IA

-1
01

-3
,C

)
R

nd
m

. T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
3/

4"
 L

.T
in

e 
1/

8"
D

+N
oP

re
Te

x 
(IA

-1
01

-3
,W

P
)

1"
 T

.T
in

e 
1/

16
"D

 (W
I-2

07
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
,1

:6
 S

ke
w

) (
W

I-2
08

-1
,W

P
)

S
ho

tP
ee

ne
d 

(Q
C

-3
40

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,C
)

3/
4"

 T
.G

ro
ov

e 
(G

A
-3

07
-1

,C
)

3/
4"

 T
.G

ro
ov

e 
(IA

-2
04

-1
,C

)
R

nd
m

. T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,W

P
)

R
nd

m
 T

.T
in

e 
1/

8"
D

+B
rlp

 (W
is

D
O

T)
 (I

A
-1

01
-1

,C
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
R

nd
m

 T
.T

in
e 

1/
8"

D
+B

rlp
 (W

is
D

O
T)

 (I
A

-1
01

-2
,C

)
1"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-4

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
+B

rlp
 (I

A
-1

01
-3

,C
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,W

P
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,C

)
3/

4"
 T

.T
in

e 
(O

H
-3

25
-1

,W
P

)
3/

4"
 T

.G
ro

ov
e 

(G
A

-3
07

-1
,W

P
)

1"
 T

.T
in

e 
(G

A
-3

07
-1

,C
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,W

P
)

R
nd

m
. T

.T
in

e 
(3

/4
"A

vg
.) 

(IA
-3

10
-1

,W
P

)
C

ol
dM

ille
d 

(IA
-2

04
-1

,W
P

)
3/

4"
 T

.T
in

e 
(O

H
-3

25
-1

,W
P

)
3/

4"
 T

.G
ro

ov
e 

(G
A

-3
07

-1
,C

)
2/

3"
 T

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-2
04

-1
,W

P
)

3/
4"

 T
.T

in
e 

(IA
-3

09
-1

,C
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,W

P
)

3/
4"

 T
.T

in
e 

(IA
-3

09
-1

,C
)

X
.T

in
e 

(W
I-2

07
-1

,W
P

)
3/

4"
 T

.G
ro

ov
e 

(G
A

-3
07

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
3/

4"
 T

.T
in

e 
1/

8"
D

+T
ur

f (
IA

-2
04

-1
,W

P
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,C

)
1"

 T
.T

in
e 

(N
D

-2
06

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

+B
rlp

 (I
A

-1
01

-3
,W

P
)

R
nd

m
 T

.T
in

e 
1/

8"
D

+B
rlp

 (W
is

D
O

T)
 (I

A
-1

01
-2

,W
P

)
3/

4"
 T

.G
ro

ov
e 

(IA
-2

04
-1

,W
P

)
1"

 T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
3/

4"
 T

.T
in

e 
(O

H
-3

25
-1

,C
)

3/
4"

 T
.T

in
e 

(O
H

-3
25

-1
,C

)
3/

4"
 T

.T
in

e 
(O

H
-3

25
-1

,C
)

R
nd

m
. T

.T
in

e 
(N

Y
-3

42
-1

,W
P

)
T.

Ti
ne

 (R
nd

m
. 1

.1
" A

vg
.) 

(Q
C

-3
40

-1
,W

P
)

X
.T

in
e 

(W
I-2

07
-1

,C
)

R
nd

m
 T

.T
in

e 
1/

8"
D

+B
rlp

 (W
is

D
O

T)
 (I

A
-1

01
-4

,C
)

R
nd

m
. T

.T
in

e 
1/

16
"D

+T
ur

f (
3/

4"
 A

vg
.) 

(IA
-2

04
-1

,W
P

)
3/

4"
 T

.T
in

e 
(IA

-3
09

-1
,C

)
R

nd
m

. T
.T

in
e 

(1
"a

vg
) (

W
I-2

08
-1

,W
P

)
R

nd
m

. T
.T

in
e 

1/
8"

D
+T

ur
f (

3/
4"

 A
vg

.) 
(IA

-2
04

-1
,C

)
1-

1/
2"

 T
.T

in
e 

1/
8"

D
 (W

I-2
07

-1
,C

)
R

nd
m

 T
.T

in
e 

1/
8"

D
+B

rlp
 (W

is
D

O
T)

 (I
A

-1
01

-3
,C

)
1"

 T
.T

in
e 

1/
8"

D
 (W

I-2
08

-1
,W

P
)

1-
1/

2"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
3/

4"
 T

.T
in

e 
(IA

-3
09

-1
,W

P
)

3/
4"

 T
.T

in
e 

(IA
-3

09
-1

,W
P

)
R

nd
m

. T
.T

in
e 

1/
8"

D
+T

ur
f (

3/
4"

 A
vg

.) 
(IA

-2
04

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
R

nd
m

 T
.T

in
e 

1/
8"

D
+B

rlp
 (W

is
D

O
T)

 (I
A

-1
01

-1
,W

P
)

1"
 T

.T
in

e 
1/

8"
D

 (W
I-2

07
-1

,W
P

)
3/

4"
 T

.T
in

e 
(IA

-3
09

-1
,W

P
)

R
nd

m
 T

.T
in

e 
1/

8"
D

+B
rlp

 (W
is

D
O

T)
 (I

A
-1

01
-4

,W
P

)
R

nd
m

. T
.T

in
e 

(N
D

-3
23

-1
,W

P
)

1"
 T

.T
in

e 
(G

A
-3

07
-1

,W
P

)
R

nd
m

. T
.T

in
e 

(M
N

-3
19

-1
,C

)
1"

 T
.G

ro
ov

e 
1/

4"
D

+B
rlp

 (V
A

-2
09

-1
,W

P
)

R
nd

m
 T

.T
in

e 
1/

8"
D

+B
rlp

 (W
is

D
O

T)
 (I

A
-1

01
-3

,W
P

)
R

nd
m

. T
.T

in
e 

(M
N

-3
19

-1
,W

P
)

1"
 T

.G
ro

ov
e 

1/
4"

D
+B

el
t (

V
A

-2
09

-1
,W

P
)

Nominal Texture

A
ve

ra
ge

 O
B

SI
 L

ev
el

 a
nd

 V
ar

ia
bi

lit
y  (

44
-ft

 A
vg

, P
W

L=
95

%
) (

dB
A

)

Diamond Grinding

Drag

Longitudinal Tining

Transverse Tining

Longitudinal Grooving

Transverse Grooving

Exposed Aggregate

Shot Peened

Other

OBSI Noise Catalog

Full Range of
Concrete Pavements

100 to 111 dB

Aquatred



European Asphalt Pavements
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Construction Quality – “Joint Slap”



Measurement of “Joint Slap”
Section 203E (GA), AM Measurements - Diamond Ground/Transverse Grooved Bridge Deck
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Implications to Real Traffic Noise

• Pavements are an important part of the 
traffic noise system.
– This includes vehicles, traffic management, 

land use planning, and enforcement.

• Pavement range of 15-18 dB.
– Pavement information is necessary to make 

good policy decisions.



Thank You

• Questions?
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1/8" Deep Random
Transverse Tining

ZONE 2. 100 dBA (OBSI SRTT)

Texture vs. Noise



ZONE 3. 108 dBA (OBSI SRTT)
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Measurement Techniques

Near Field – OBSI
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Measurement Techniques

Wayside – SPB
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