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Prediction and Influence Factors of the Ramp’ s Noise of the Entrance or Exit of
Garages

DI Guoging, ZHANG Bang-jun
(Institute of Environmental Pollution Control Technology, Zhejiang University , Hangzhou 310028 , China)

Abstract: Some typical entrances/exits of the underground garages are chosen in urban residential areas. On the basis of the
optimization of the positions of the noise sampling points and the groupings of the synchronous sampling points, by means of the
acoustical analysis of the noise samples, the relation of the correlative factors , among the ramps’ noise of the entrances or exits of the
garages , the structure , grade , shape of the ramps, upgrade and downgrade , is studied. The prediction model of the ramp’ s noise
influence of the entrance or exit of the garage is established through amending the noise influence of the entrance or exit of the even
concrete road .
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Fig.1  Sketch map of the exterior shape of the ramps
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Fig .2 Sketch map of the noise sampling points ’
of the entrance or exit of the garage ’
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Table 1  The ramps chosen of the entrances or exits of the garages
a b c d , ,
A B A B C A B R AY B?
/ mm 13 115 15 15 10 95 10 8 385185 s
/ 2 1 2 1
, .
/ 1 1 1 1
100 ms s
/ 1 0 1 0
1) I15mm 2mm ;2) ?
2
1.2.2 2.1
VS302 USB
, 4 N
, 2 ;
’ 7
(SQR7160 ) . 1 1’5 s ,
, 1 , 1.5dB, L5.L4 L1 .L2
5~10km/h. 1dB  0.5dB,
, 0.5dB. ,
L1 .L2 2 , L4 L5
2 ,L3 ,
2
Table 2 Equivalent sound level of sampling points at the entrances/ exits when car pulls out of the garages and upgrades
1 v 2 7 3 3 4 4 5 5
! % 0.0 5.8 1.6 0.0
a
/ dB 71 .5 72.7 77.5 78 .6 81.7 83.2 77.9 79 .1 73 .2 73.7
) ! % 0.0 5.4 10.8 0.0
/ dB 72.0 71 .8 75 .2 76 .7 79 .0 80 .1 75 .6 77.3 72.5 73.7
! % 0.0 5.5 11.0 0.0
c
/ dB 71 .0 71 .3 76 .4 77 .3 81 .5 82.5 77 .2 78 .6 71 .8 72 .2
d ! % 0.0 5.2 10 .4 0.0
/ dB 71 .6 71.9 74.5 76 .0 76 .9 78 .3 75 .1 76 .3 721 72.5
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Table 3

Difference of the noise level of each kind of straight ramp relative

2.2

toeven

concrete road when car pulls out of the garage and upgrades

! % 5.8 11.6 11.6 5.8
201 ¥ 3001 3 305 35 4 5 4 5
: /dB 6.0 5.9 10.2 10.5 8.5 9.5 4.7 5.4
/ dB 6.0 10 .4 9.0 5.6
! % 5.4 10.8 10.8 5.4
201 ¥ 3001 3 305 35 4 5 4 5
> /dB 3.2 4.9 7.0 8.3 6.5 6.4 3.1 3.6
/ dB 4.1 7.7 6.5 3.4
! % 5.5 11.0 11.0 5.5
201 ¥ 3001 3 305 35 4 5 4 5
¢ /dB 5.4 6.0 10.6 11.1 9.7 10.3 5.4 6.4
/ dB 5.7 10.9 10.0 5.9
! % 5.2 10 .4 10 .4 5.2
201 ¥ 3001 3 305 35 4 5 4 5
d /dB 2.9 4.1 4.9 5.9 4.8 5.8 3.0 3.8
/ dB 3.5 5.4 5.3 3.4
. 2.3
R 5 90°
5 ,
s 5 > 5
4 s a C
4 R 1.5~2.5dB
>
5
Table 5 Difference of the curve ramps’ noise level relative
’ ’ to the straight ramps’ noise level
s 0.5dB. 4
c / m 7 4
a / dB 1.5 2
4 c / dB 2.0 2.5
Table 4 Difference of straight ramps’ noise level when car pulls out
of the garage and upgrades relative to when car pulls into
the garage and downgrades 3
/ % 5.8 11.6 11.6 5.8
) / dB -2.4 - 4.0 S35 -23 ’
1 [8]
!/ % 5.4 10.8 10.8 5.4 ’
> / dB -1.4 -3.0 -3.1 -1.2
. / % 5.5 11.0 11.0 5.5 L - +AL,
/dB -2.2 - 4.2 -4.3 -2.2
!/ % 5.2 10 .4 10 .4 5.2
d / dB -1.5 -2.5 -2.6 -1.7 AL = ALl + AL2 + AL3,
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1.5~2.5dB

6dB a N
4dB b 4% <
3.5dB d
ALl =
10dBd
7.5dB b 8% <
5dB d
0dB
4% <
- 2dB
AL2 =
0dB
8% <
- 3.5dB
0dB
AL3 =
2dB
4
(1)
1dB 0.5dB,
0.5dB.
5 a
,b ,d
(2) 5~10km/h
s 0.5dB.
s a C

< 8%

<15%

< 8%

<15%

(3) , .

10dB ,

(4)
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