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SUMMARY

Vehicle interior noise levels were analyzed while driving over ground-in-bituminous,
rolled-in-bituminous, and cast-in-place concrete shoulder rumble strips. Three vehicles
were used to make comparative tests on each type of rumble strip. The test vehicles
used were a station wagon, a pickup with rear duals, and a van. Each vehicle was driven
~ over the mainline roadway and then over the rumble strip. The interior noise level of the
vehicle was measured while driven on the roadway and then compared to the interior
noise level measured while driven over the rumble strip.

The change in noise level for all shoulder rumble strips was acceptable, and it was
a significant increase (6 dBA or greater) that would be readily audible to the driver. The
rolled-in-bituminous and ground-in-bituminous were twice as noisy (10 dBA or greater
increase) as the main roadway level.

As would be expected, there were differences in interior noise between the vehicles
during the tests. The station wagon was quieter than the other two vehicles on the
mainline roadway. The heavier truck with six tires was quister than the van. The greatest
increase in noise Jevel was measured with the van driving on the ground-in-bituminous
rumble strip, and it also produced the maximum rumble strip noise.

INTRODUCTION

Rumble strips on roadway shoulders are installed to alert the driver that the vehicle
has left the main roadway and is about to leave the paved shoulder. This report analyzes
the interior noise levels in three vehicles travelling over ground-in-bituminous, rolled-in-
bituminous and cast-in-place concrete shoulder rumble strips. This report only considers
the dBA level and does not study the psychological differences in the type of noise, such
as pulsing noise, or the frequency and length of time on rumble strip.

Tests

The three shoulder surfaces selected were: 1) rumble strips ground into the
bituminous after the surface was set and the roadway opened to traffic; 2) rumble strips
rolled into the bituminous before the surface had set or cooled; and 3) rumble strips
formed in the concrete before the surface had set. Surface 1 was a new rumble strip
being tested for the Department. Surfaces 2 and 3 were rumble strips installed in
accordance with Standard Design Plan V-112K. The three vehicles selected were: a
Pontiac Safari station wagon; a Ford F-350 pickup with duals in the rear; and a Dodge
350 Ram van. The tests were made at 50 and 60 mph. Each combination of rumble
strip, vehicle, and speed was tested three times.

Different methods were used to run over the shoulder rumble strips during each
test. Since the ground and rolled strips in bituminous were continuous, a weave method
was used to cross the rumble strip six times per test run. The maximum noise level
reported was the highest of the six crossings. The ground rumble strips had a mainline
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roadway surface of bituminous and the rolled rumble strips had a mainline surface of
concrete. .

The cast-in-place concrete rumble strips were not continuous. The rumble strips
were 5 3/4 ft long and 82 ft apart. The vehicle was weaved onto the strips and then off.
The right wheels of the vehicle were driven straight down the shoulder over six rumble
strip clusters. The maximum noise recorded was the highest of the six noise levels made
while passing over the strips. Leg noise levels were also taken over a 10 sec time period
on the mainline pavement; the vehicle was not weaved onto the shoulder during these
tests.

Analysis

Table 1 shows the average of three noise level values taken during the tests. The
noise level difference between mainline pavement Lgq and the maximum rumble strip
noise is the stimulus that alerts the vehicle driver. Table 1 also shows these differences.
Figure 1 shows the 50 mph values and Figure 2 shows 60 mph values determined from
these tests. »

A three decibel difference is not perceptible to the driver, but a 6 dBA difference
or more is a significant difference and is readily audible to the driver. A ten decibel
increase is an apparent doubling of noise to the driver. The cast-in-place concrete
rumble strips provide a significant difference in noise level for the driver in all three
vehicles. Both types of bituminous rumble strips provide at least a doubling of the noise
level in all vehicles. The noise difference ranged from 9.6 dBA to 20.7 dBA.

Different vehicles produced different interior noise levels. The ground-in-bituminous
rumble strip had a greater effect on interior noise in two of the three vehicles. The noise
level in the station wagon while traveling on the mainline freeway averaged 66.5 dBA
compared to the other two vehicles which averaged 71.3 dBA. This was an expected
result. However, the van was not expected to be noisier than the pickup. The van had
four 16-in. tires while the pickup had six 16-in. tires. Also, the van was lighter than the
pickup and had an all-vinyl interior while the pickup had a fabric ceiling. Tires on all three
vehicles were "all season” radials.

Recommendations

1. The three types of rumble strips tested should be allowable alternatives when
specifying shoulder rumble strips.

2. When new specifications or construction methods are proposed for shoulder
rumble strips an approximate 1,000 foot test section should be constructed. The
Research Laboratory will evaluate the strip for specification compliance, noise level
differences, and durability.




[elpey SeN
L'yl L8 00L el £'sg rAAA g'g £08 o'el 09 | 9LHS8/SielT YOvLT#
P EE driyad
L'SE 2'e8 S/9 4L g'es 9oL el £'18 0’02 0% auolsall4 0se pJod
[elpet SN .
'8l '8 099 6¢t g'08 69 86 984 8'89 09 G1HG./S22d FLOVL#
: med 1861y | uoBem uopels
691 9'08 L'€9 611 8L 69 g'q g2l 0.9 0s refoniun JeluOd
|eipey
€61 AN 1] 6L 98 oeg yes 'L 0¢R 6L 09 SBW gl-Y
si/see 11 c0ceEs#
L'0g 06 £'69 el e 1> V2 L6 9'08 S'LL 05 ulBUIN uea abpog
e
snoununyg ba Kew bary ‘a0e|d beq-
-U-punoIn) ‘aunuEp snouwnyg | ‘eunueny -uFisen | ‘aunuepn
aoualanq ding snoupunyg | aaualemqg | -uk-psliod alaloucs) | eousssyiq | @1940u0D | 831810U0D HdI soulL BloIBA
aquiny ding ding ‘poadg
ajquiny alquny
€ 9US r A= 1 aug

vaP NI 3SION HIAINOHS WNNIXYIN ANY P21 INMINIVIN 30 NOSIHYANOD

H3AINOHS NO SditLs TT8WNY 40 ISION HOMILNI
i 31dvL




m e m_,m w //// ////7 . n




SPEED 60 MPH

%///////// //// N\ -

/

95 —

] I
o Ty} on To] o
o © M~

vdap "13A37 ISION



