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Background and aim

e Rumble strips in the middle of roads to
Improve traffic safety

e Prevent drivers from crossing road
centre line without noticing

e Noise/vibration in vehicle warn drivers
e Noise level outside Increases
e Annoyance ==) neighbors complain

e DRI pilot study of rumble strips == low
noise levels in the environment
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Conclusions

e “Sjinus”: < 1 dB Increase
e “Cylinder 0.6 m”: 2 - 3 dB increase

e “Rectangle 0.3 m”: 4 — 8 dB increase

relatively to pass-by noise on old SMA
valid = 25 m from road

e Complaints: <=== 8 dB increase
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Strips == Complaint

Rectangle:

e "A” = 0.33 m
e Kk =0.1m
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Sinus: A =0.6m
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Overview of strips

umble strip No. Indentation
[-]
1 Segment of cylinder, max. 10 mm deep
2 Sinus 7 mm top to bottom
3 Sinus 4 mm top to bottom
4 Rectangle 4 mm deep
5 Rectangle 8 mm deep







M
iy M
N
M

b
W
A
Sty
Rt

'
%
Wit







(]
)
5
G
£
(@]
T
©
o}
oc

Sinus

7 mm




Vi Rulleys elvejuiig
Rt Riliens reduis

A Le/'efs fvrstcyct‘m‘u? fra ruffens c eutrum
F i Fresedyboten
X: Tffbayc(a,j't b’ejlazuya/e

“ oy
e,

Vejplan v. Start

.
“% Lo

Devy korve Gt Stusluvpe ke uc/ﬂgkkes:
£ = o (1-coacw) o
Xz Rv

Den fremstillede kuvrve koo wdlrg kces!
£ = (1-¢eatv))
X = Ry —d sintv)

I denne stluation hver o er (e (035ce)

[ forbotd Tl R (60727 = §55ewm) bliver
afvigelsen meget Lllle

Maksiwmal afvigelse apncfg vee V= 9@007 v=20°
Liver clen puskede fresdey bde 0P &s

ool x = [Y 65 cam ; stecdef for vecl n= [$ew

06'“ makscmale aﬁ«fye/se‘ t"frdl&e&/‘y&éu
Sker ved X = (5w (V= ?2”0) .

FV‘&sédg[)dC H 0136‘3 Catn
korrekt dybdet O 50 ol
Ditf: 0,013 e




o .
V Road Directorate

Measured profiles
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Cars and tyres
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Car No. 1 2 3
Make Volkswagen Skoda Toyota
Model Golf 1,8 Octavia 1,9 TDI Combivan (Corolla Verso)
Year 1995 2006 2003
km 200.000 5.000 15.000
Tyres | Gislaved Speed 516
Front| 185/60 R14 82T | Continental ContiEcontact 3| Goodyear Ultragrip 6 (M+S)
Tyres Michelin Energy 195/65 R15 91H 195/65 R15

Rear

185/60 R14 XT2
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Increments in noise level

Rumble strip Indentation Far lane Near lane

No. [dB] [dB]
[-]

1 Segment of cylinder, 10 mm deep 3 2

2 Sinus 7 mm top to bottom 1 0.5

3 Sinus 4 mm top to bottom 1 0.5

4 Rectangle 4 mm deep 6 4

5 Rectangle 8 mm deep 8 5

rel. Old SMA 11



84 -

82 -

80

78

76 -

Near lane

o2 .
V Road Directorate

[dB]

Near lane

1.1 1.2 1.3

2122 23

3.1 3.2 3.3

41 42 4.3

5.1 5.2 5.3

R1R2R.3




86

Far lane
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Model = Optimize Measured - Calculated
a) Near - Far level
24 wegmy D) Strip rel. Ref
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Near - Far = F(z)
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Final result

Rumble strip No. Far lane Near lane
[-] [dB] [dB]
1 3,0 1,8
2 0,8 0,4
3 0,9 0,5
4 5,6 3,7
5 7,5 5,2
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Conclusions

e “Sjinus”: < 1 dB Increase
e “Cylinder 0.6 m”: 2 - 3 dB increase

e “Rectangle 0.3 m”: 4 — 8 dB increase

relatively to pass-by noise on old SMA
valid = 25 m from road

e Complaints: <=== 8 dB increase



