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An Experiment Study on the Structure-borne Noise Reduction of
Building Nearby the Road by Using Ballast Mat Pavement Method
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ABSTRACT

In contemporary society, vibration and noise in the road nearby buildings have become social
problems as vehicles operation has increased. Especially. in the case of the building used to art
performance, available suitability of the building is tested by the indoor noise class. Therefore, the
purpose of this paper is the measurement of the structure-borne noise of Seoul Art Center nearby
‘Umyeonsan tunnel and analyzing the effects of countermeasure to it. To measure the effects of
countermeasure, not only structure-borne noise is measured, but also the vibration is measured, before

and after the consiruction of pavement using

pad and porous asphalt. Consequently, the sound

pressure level in art center 1st floor is reduced after mat pavement method, structure-borne noise
that was high in 25 Hz wide-band before pavement decreased regardless of experimental vehicle’s
velocity. Using porous asphalt pavement the noise was reduced about 3dB(A).
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Fig. 5 Exciter used in this study

Table 1 Exciting displacement by frequency

Frequency | Displacement | Frequency |Displacement

(Hz) (mm) (Hz) {mm)

5 17 35 3

10 75 40 2.5

15 7 45 2

20 55 50 15

25 4 55 1.2
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Fig. 6 Relative vibration acceleration level distri-
bution at design art center due to 5~50
Hz exciting of exciter
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Fig. 8 Sound pressure level in design art center
(2nd floor) due to driving of test vehicle
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Fig. 9 Sound pressure level at opera house (1st
floor) due to driving of test vehicle

o eS| =2 X
srs3etE =R

1156 /8t=2

A gds e

ez slow], of die
25Hz Foedigel ARzl 71 2 AEHy
&g Bl

B W AdAgTgel 93
2 AES At

B Aggges i gdske

£&242% e

ety oslelsheael 9% AL TARIE
o 4R B HNSo] 4 2 A0R BAHe, 25

Ho #5448 298 920

1% ot

A2}, Ei%i 1H 7]"1'&—‘i}i§ E?ﬁl & - 33

AT LEHH AFFESEIE S HE
ER43 oo &gol ARl vied, s
2 ST 3 Addd g2 vAA 2 e &
g

FAARSE HEdY 2N AP 27
Faol e M ofste Yeive 23z, de
8 Age zze 534 7d °1] @%H lﬂlﬂﬁr—"—

60 —— B.N.
o
2 s0-
H Ny A
;J) 40 . I’y
= ~e
PRI W /\
@ -1 -,
. e
s %
w
10 4
0 T T T
10 100 1000
1/3 Oct. Band Frequency (Hz)
Fig. 10 Sound pressure level at opera house

(1st floor) due to driving of test vehicle
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Table 2 Physjcal properties of test pad

Test item Standard

Static elasticity modulus

(kgf/ o) 7 over

M 7]
Deflection limit (mm) Pad thickness 10 %

under
Dynamic elasticity modulus
(kt/ o) 10 under
Compressio permaneqt 4% under
percentage of contraction
3000
] 8,500 £

1,200

7.800
3.000

1,400

[ ; )

Fig. 11 Cross section view of tunnel

Table 3 Construction of upper road

Thickness
Section
Inner | Middle | Outer
The height of tunnel [m] 5 5 5
Construction limit [m] 45 45 45
Pad thickness [mm] 40 40 40

Asphalt density [kg/ni] 2300 | 2300 | 2300

Concrete density [kg/nt] | 2500 | 2500 | 2500

Asphalt weight [kg/n] 115 115 115

Concrete weight [kg/ ] 850 675 500

The wight of pad upper
structure {kg/nf] 965 790 615
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Table 4 Test load value and scale of specimen

Item Standard

0.092 ton(0.10 kgf/et) /
0.9 KN(0.01 N/ms )

0.55 ton(0.61 kgf/cit )/
5.4 KN(0.06 N/mdt )

300 x 300 mm

Under limit ( Py)

Upper limit ( P3)

The scale of specimen

Plate thickness : 2ecm

Fig. 11 Test jig for modulus of elasticity mea-
surement
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Fig. 14 A scene of noise measurement
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