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ABSTRACT

Ground vibrations induced from road were investigated to get the basic data that can
be used to prepare countermeasures for environmental vibration problems. Vibration levels
were measured simultaneously at three points in double distances from road. These data
were analyzed with the type of vehicles, roads, media to understand the magnitudes and
characteristics of distance attenuation of road vibrations. Vibration levels recorded on tapes
were analyzed to understand the characteristics of frequency of road vibration. The range
which could be influenced by the road vibration was estimated to take into account the
mean of Lmax and distance attenuation of vibration level 5 m from roadside.
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e B A Lygsmin. Leagsmn s 5839 E.7](digital recorder : SONY, 4ch PC-204)Z <i
e B 2 4EBASE £28374 9ot &3t AFANZE SASAT FaAe S4L T4
84 7] (digital frequency analyzer B&K,

Xoi

2. e

Iy

2.1 44X
A7NE} FAHEY FQ FLHE A QLR
, EE2dogrRE HZo® 20 m HEMA

e

sy, AWy WY Wt YaA gow, A
24444 5 A5AS FTe WAL Rl
Bo) gt & SAAYOE AR SUcH(Table 1),
22 HFuY

Azd ASEHe Hete Yot A 197 E

A o] HAANEFANE LonE FAHIIG. A5
4 A} (vibration level meter : RION, VM-52) ¢} 7]
RION,

FHAFASEAY

£.7](sound and vibration level processor :
SV-73)& °l&3s4dq AxEd
(vibration acceleration level : VAL)el F3t59
2 72Z4RAE A5 (vibration level ¢ VL) &
2oz Ry 2lAZZ 378 AAHG, 10, 20 m)ol

H gAd ZPsHAT =547 (speed gun) &
gl AP FASES AU, UAY 7|

2131, RION, SA-27) % #¥Wz=¥E(level printer
; B&K, 2312, RION, LR-04)& ol&3td Add
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Fig. 1 Schematic diagram of the measurement and
analysis system

Table 1 Summary of road vibration measurement

Lmax LlOSminv Lequin
Route M . it
number easunng site Number of sample Number Traffic quantity
(N8/£8/49) of sample | (H&/FH/23)
21 OFAbA] Wit @ g 32/ 3/ 0 - -

29 AAAA e H gkl 20/ 0/ 0 5 54/ 111/ 195
A ZAE A - 5 36/ 82/ 98

32 Blohy Bty Hade 18/ 2/ 0 5 52/ 141/ 163
34 He A H9d 7]4HE] 20/ 0/ O 6 148/ 128/ 201
ZFAN 7S A4y 12/ 13/ 3 6 22/ 65/ 89

39 FFEAN FTFE AEE 10/ 6/ 4 6 35/ 54/ 7
ofAkAl gelH otk 18/ 2/ 0 6 130/ 92/ 108

40 FTFA] ojH FE2 10/ 10/ 0 6 20/ 61/ 30
FFA dHE A g 10/ 10/ 0 6 20/ 50/ 57

43 AT EYE g g 20/ 0/ 0 6 209/ 286/ 296
BT B 53 16/ 4/ 0 6 114/ 235/ O

45 olAbA] =X gkatE] 20/ 0/ 0 5 40/ 103/ 173
o 4k HAitd ALF 13/ 7/ 0 6 51/ 115/ 136

Total 219/ 57/ 7 74
26/3t2ASXER2EEX/4A 9 A 1 &, 19993
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Tuoz Ry 29AYE 34 AAG, 10, 20 m)dl

oo&

o] FHfols bz 387-~429 dB(V). 335401
dB{(V), 29:0—355 dB(V), &FxFe Afds
Zr7} 344, 332, 286 dB(V)E YEIWT ¥

M 3R B9 Ligsmnd Loagsmns A &3 o] 5 o TRYOZHE 20 m AR ALY
5517, ZAAZFECY] EgRe g, 28, 48 ol L £ & ALY AFo] A= ALy B
Ao ol AFstgch YR FL 29, W2 O HERI FIHI FAR AT 5 m AW
Selr, FYAFE gold, B3, A Foln, AR Ak Aol =4 e AxY AFol dgd A
g 2837 2z RESYT 22 Jvepgen, 28xFY AL A BAHA
LE2AEY SH) A 5% % B AAYL e FEIUD.
Fig 13 z2on, 2xz7A 9 27779 AL E2ERE Agd @& AFHdy AHAHLE
B AL . AETHNEYYO L 2o} Fig. 291 vehlioich AAaze] g3 A2
£ 5~10 malA 38 dB(V), 10~20 mol4 46
3. NsHut 60
9 HOX S 50 |
S 2geA 2diAEZ 34 AN FA FHT s
2830 9] o] dhste], AF 1d FHAA AdAF 340 T
AW Low) S AE, E2. WA AN 24237 3 — . T
# 73 Table 29 2t} * I
FRAAFHL L dPFo] 53Y o A =3, 20 —-TOTAL -=-dy -e-3y =2
I thSo] 2T, AT £02 Ve o 5 10 20

Bx-%o A 2o wAZFol @} 5 mellA
30.4--59.7 dB(V), 10 melA 27.1~57.0 dB(V),
20 mellA 234~526 dB(V)E vgawy, 213

Table 2 Vibration level( L

Distance from road (m}

Fig. 2 Attenuation by distance of road vibration
level with vehicles type

max ) Of roads

Vehicle | ‘Road ) Vibration level [dB{V)] Traffic Numbers
type |surface* Media® speed of sample

d=5m d=10m | d=20m | (kn/hr)

A 30.4 27.1 234 637 13
(252~349) | (204~327) | (15.6~283) | (52~ 77)

" 510 463 418 66.1 94
(39.3~67.4) | (29.0~61.0) | (24.2~5538) | (49~ 95)

" 50.4 46.9 422 59.3 92
(347~679) | (32.7~85.8) | (28.1~60.2) | (27~ 90)

C 59.7 57.0 52.6 75.0 20
(532~652) | (50.8~625) { (46.1~57.6) | (53~112)

Mean 503 464 4138

A 387 335 290 66.3 27
(32.8~52.9) | (26.9~489) | (22.7~42.0) | (45~100)

=¥ " 429 401 355 675 30
(37.1~52.7) | (32.6~49.1) | (27.6—45.1) | (32~ 91)

Mean 40.8 36.7 322

g A 34.4 33.2 2856 89.5 7

- e (31.7~35.0) | (31.0~34.2) | (27.0~296) | (64~113)
477 439 39.3 69.4
Total mean (252~679) | (204~658) | (156-602) | (z7~113) | %3

* A: Asphalt, C: Concrete, S: Soil
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Table 3 Attenuation amount by distance of road vibration [unit : dB(V)]
Vehicle type Road surface / Media 5~10 m 10~20 m
Asphalt/Asphalt (A/A) 33 37
ol & Asphalt/Concrete (A/C) 47 45
° Asphalt/Soil (A/S) 35 4.7
Concrete/Soil (c/s) 2.7 44
=& Asphalt/Concrete (A/C) 52 45
e Asphalt/Soil (A/S) 2.8 46
Table 4 Correlation of vehicle speed with road vibration
Route Road surface Media Regression equation n Regrgsgon P-value
number / lane coefficient
21 Asphalt / 4 Concrete | Y =44.208+0.103X 35 0.382 0.024
34 Asphalt / 2 Soil Y =38.730+0.135X 20 0.324 0.164
39 Asphalt / 2 Concrete | Y =40.257+0.226X 32 0.465 0.007
43 Asphalt / 2 Soil Y =22.076+0.326X 20 0.538 0.007
45 Concrete / 4 Soil Y =49.131+0.142X 20 0.516 0.020
Total* Y =41.042+0.145X 219 0.210 0.002

* Total is expressed, including sample number is under 20

X ¢ [km/hrl. Y @ [dB(V)]
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Table 5 Mean of road vibration levels as Ligsmn. L e 5min
. . Mean of traffic
Road Media C.laS'Si‘ Vibration level [dB(V)] quantity (5 mm) Measuremept
surface fication numbers / Site
d=5m|d=10m{d=20m| W¥ | $Y | &%
Lysmn| 250 25.5 228
Asphalt ] Asphalt Leson| 224 214 193 190 | 392 | 615 6/1
Lipsmn| 398 378 345
Asphalt |Concrete Losma| 379 352 325 9.6 150 | 178 28/ 5
. Lipsmn| 410 38.5 35.1
Asphalt! Soil Loom| 377 353 323 156 | 224 | 28.0 29 /5
. Lyysmn| 460 431 387
Concretel Soil Losmn| 420 394 35 4 8.3 198 | 28.1 11/ 2
o)1, zpgo| BE 40 km/hrolAelRonz o] = vl 9d(Fig. 3). =271 ol2HESY wA
Wsiolag 7189 A7 Ass HMEA F YASGE £ 2BE(A/AY B Lysanl 7 2
ALE wEEH debtEd, 3Adol Ao FAE uhA Y5
A7l WEY AeZ AziEHY, & AHAAMY
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Table 6 The influence range of road vibration {unit : m]
VAL 80dB (VL:76) | 70dB (VL:66) | 60dB (VL:56)
VL at 5 m from road
Mean(50.3dB) 0.1 0.4 2.0
oy Mean + 1 S.D.(58.6dB) 0.3 15 8.0
Mean + 2 S.D.(66.9dB) 1.2 6.2 326
Mean(40.8dB) 00 0.1 04
=y Mean + 1 S.D.(46.7dB) 01 0.2 12
Mean + 2 S.D.(52.6dB) 01 06 32
* §.D. : Standard Deviation
sEAaS2RNEZEX/A 9 W A 1 F, 19999/31
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