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Perception of the Vehicle Pass-by Noise on Different Road Surfaces
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I .  INTRODUCTION

It has been shown [4], that different types of road surface may

influence the traffic noise by up to 11 dB(A). It is also known that

low noise road surface is a result of the high acoustic absorption

provided by the surfaces with good drainage properties [1]. In this

study two road surfaces (with different drainage properties [2]) and

one normal road surface (asphalt concrete pavement) were tested

with single vehicle noise sources. Noise produced by two vehicles

(passenger car and heavy vehicle) running at speed 50 and 80 km/h

was recorded outside and inside the vehicle. Three types of

analysis were performed: objective noise measurements, psy-

choacoustics quantities measurements, subjective preference

test. The aim of the research reported in this paper was to deter-

mine whether, the choice of the low-level road surface based on

the objective noise measurements is in agreement with the

choice based on psychoacoustic quantities and how it correlates

with the subjects' judgements.

2 .  NOISE MEASUREMENT ON THREE DIFFERENT

ROAD SURFACES

Measurements of noise from passing vehicles were made in a

way described in the international standard ISO 362: 1994(E).

Description of the tested surfaces is presented in Table 1. For the

outside noise, the sound exposure level (SEL), and maximum

sound level with the time constant "F", LAmax, F, of the vehicle

pass-by noise on three different asphalt road surfaces was mea-

sured. For inside noise, equivalent continuous A-weighted sound

pressure level, LAeq, was measured. In Figure I sound exposure

level in 1/3 octave bands are plotted for three surfaces and two
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Figure 1. I/3 octave band SEL (a) for a passenger car, (b) for a

heavy vehicle.
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Table l. Description of the tested surfaces

Surface Maximum grain size
of aqqreqate

Percentage of
v o i d

Pavement

deoth

Asphalt pavement (l), as(l) 10 mm 20% 5cm
Asohat oavementr!ll).asイ|!!) 20 mm 20% 5cm

Asohalt concrete oavement, aco 1 3  m m 5°/。 5cm

0-50 acp
‐‐0‐‐80 acp

-50 as(!)
一□… 80 as(l)

-50 as(l‖ )
一△… 80 as(Ⅲ)

Nヨ?888軍撃軍民属』軍§§目屋属§目§晏§§§§目

Heavy vehicle△

△△
量 %

-0-50 acp

‐・0‐‐80 acp
― B-50 as(l)
一□‐・80 as(l)
-50 as(l‖ )
一△… 80 a s (Ⅲ)
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speeds.

3. PSYCHOACOUSTIC QUANTITIES OF NOISE

With the help of Akustik Workstation, CF85, pscychoa-

coustics quantities such as total loudness, N, N10 (this indicates

the loudness value, which is exceeded for a I07o of the total mea-

surement period), sharpness, and fluctuation strength, wore

calculated for all experimental stimuli.
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Figure 2. Loudness pattern versus frequency (a) for a passenger

car, (b) for a heavy vehicle.

Based on these values the unbiased annoyance (UBA) proposed

by Zwicker [6] and the environmental noise annoyance formula

(EAN) proposed by Preis [3] were calculated.In Figure 2loudness

pattern versus frequency is presented. In Table 2 values of SEL,

LA max, R UBA, EAN, N and N10 are presented.

Table 2.Calculated valucs of SEL,LAmax,E N10,UBA,Lヽ N,

4.SUBJECTIVE ASSESSMENT OF NOISE PRODUCED BY

S:NGLE VEHiCLE SOURCES

In suttect市e experiment sutteCtS Were asked to imagine the fol―

lowing situttionithey are talking with someone whilc they hear the

noises.Thcir task was to rank three noises according to the degree

of their disturbance,giving thc numbers:(1)tO the most distLlrbing,

■umber(2)and(3)to thC less disturbing noises.Results obtained

from 7 sutteCtS are presentcd as a pcrccntage of a given rallk for

each noise.Resulis arc presented in Figurc 3 and in Figure 4.
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Figure 3. Subjective assessment of outside noise: (a) passenger car,
(b) heavy vehicle.

[,Aeq, N for all stimuli.

Sudace Outside
SEL L

Car 50 acD
50 as(:) 575
50 asイl‖) 527

764 389 392

80 as(:) 663 620
80 as(l‖う 73.7 236 90.2

岬ｖｅｈｉｃ‐ｅ
50 acp

50 as(l) 689 22.2 636
50 as(‖!) 750 725 267 7.35

80 acp 320

80 as(!) 762 772

80 as(l‖) 799 789 72.6 322

―O-50 acp
‐・O‐・80 acp
―B-50 as(|)
一□… 80 as(|)

-50 as(|‖ )
一△… 80 as(Ⅲ)
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Figure 4. Subjective assessment of inside noise: (a) passenger car,
(b) heavy vehicle.

5. RESULTS AND CONCLUSIONS

When listening to the outside noise subjects judged as number (3)

the as(I) surface, as number (2) the as(m) surface and the most dis-

turbing, number (1) was the acp surface. The choice of as(I)

surface was with agreement with all indices. The LAmax, F, fails
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as a predictor of the second best surface in all cases. SEL, and N10

do not show the difference between the second and third subjects'

choice in all cases. SEL spectra do not reveal the differences in the

low frequency range while the loudness pattem do. Although there

are differences in the UBA and EAN values which follows the

subjects assessment, the lack of experimental data do not allow to

show the smallest difference in their values which is not significant

(like for example I dB in SPL values). Based on the noise

recorded inside the passenger car, again the as(I) surface was cho-

sen as a best surface but the second best was the acp surface while

the worst was as(Ilf . There is an agreement for all indices in this

case. Different surfaces do not influence the subjects perception in

case of the noise recorded inside the heavy vehicle. It seems that

noise produced by heavy vehicle itself is loud enough and the

changes depending on the surface type are too small to be per-

ceived by the subjects. This result is also confirmed by all

indices.

(Manuscript received, March 10, 1999)
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I 50 as(l)

W 50 as(ll l)

B 50 acp

I 80 as(l)

I 80 as(ll l)

I  80acp


