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A Study on the Characteristics of Blasting
Vibration and Estimation Method of Blasting

Construction

Field in Urban( 1)

Noise and Vibration Teamn

Yeon-soo Lee, and Ho-chan Lee

Abstract

As result of measurement of vibration level in blasting construction field where

charging volume was 250~375g and

safety distance was 40-70m, the vibration level

was measured 32.7 dB(V) and measuring range showed 454—359.1 dB(V). The
PVS(peak vector sum) was measured 0.087 cm/s, measuring range showed 0.046--0.175
cmyfs. Ejima prediction method showed 16.5 dB by the numerical difference of actual
measurement value and Vanmarcke prediction method showed 2.1 dB. The correlation of

vibration level(dBV)) and vibration velocity, Ejima prediction method and vanmarcke

prediction method showed mostly high.

Key words : Vibration on level, PVS, Ejima prediction, vanmarcke prediction
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Fig. 2. The comparison of actual measure-
ment and estimation measurement of
vibration levels.

Fig. 1. The comparison of PVS and transver-
se, vertical and longitudinal velocity.

Table 1. The data of actual measurement vibration level and vibration velocity and estimation
measurement vibration level

Van Verti- Verti- Ejima-

No. dB(V) PVS Verti. Ejima . Ejima - P dB(A)
_ 1 57.9 0.143 0.125 4.1 59.8 72.9 58.6 56.1 75.4
2 59.0 0.103 0.102 71.3 56.9 11.2 56.8 53.3 72.8
3 57.5 0.119 0.114 12.5 58.2 72.1 a7.8 54.5 72.4
4 7.0 0.119 0.116 72.5 58.2 72.3 58.0 54.5 73.6
5 59.1 0.175 0.167 75.9 61.5 15,5 61.1 57.9 76.1
B 55.3 0.092 0.091 70.3 55.9 70.1 55.8 52.3 73.8
7 55.2 0.086 0.079 69.7 55.4 69.0 54.7 517 73.4
53.0 0.076 0.075 68.6 54.3 68.5 54.1 50.6 74.0

58.0 0.124 0.122 72.9 58.5 2.7 58.4 54.9 4.0

10 58.1 0.148 0.144 74.4 60.1 74.2 59.8 56.4 74.2
11 50.4 0.089 0.079 70.0 55.7 69.0 54.7 52.0 58.2
12 5l.5 0.079 0.064 69.0 54.6 67.1 52.7 51.0 60.6
13 51.4 0.056 0.043 66.0 51.6 63.6 49.3 48.0 59.8
14 50.0 0.068 0.052 67.7 93.3 65.4 51.1 49.7 58.0
15 50.9 0.078 0.064 (8.8 54.5 67.1 52.7 50.8 58.0
16 49.1 0.076 0.068 68.6 54.3 67.7 53.4 50.6 58.0
17 50.0 0.059 0.057 66.4 5.1 66.1 51.8 48.4 58.0
18 55.1 0.098 0.097 70.8 56.5 70.7 56.4 52.8 60.0
19 45.4 0.049 0.045 64.8 50.5 64.0 49.6 46.5 58.4
20 54.8 0.098 0.095 70.8 56.5 70.6 56.2 52.8 60.6
21 49.1 0.052 0.045 653 51.0 64.0 49.6 47.3 58.4
22 46.3 0.046 0.041 64.3 49.9 3.3 49.0 46.3 56.0
23 49.1 0.054 0.045 65.6 51.3 64.0 49.6 47.6 55.8
24 50.8 0.065 0.062 67.3 52.9 66.8 52.5 49.3 58.4
25 47.3 0.052 0.051 65.3 51.0 65.1 50.8 47.3 56.2
26 48.2 0.052 0.048 65.3 51.0 64.6 50.2 47.3 56.4
_Ava. 52.7 0.087 0.080 69.2 54.8 68.4 54.0 51.2 64.3
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Ly = AFE dB(V),
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Fig. 3. The Correlation of vibration level and
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Fig. 4. The Correlation of vibration level and
Ejima vibration level.

Table 2. The human response for vertical and horizontal vibration

Center frequency(lz) 1 2 4 6.3 8 16 31.5 63
Response Vertical 6 =3 0 0 0 -6 -12 -18
WB) Horizontal +3 +3 -3 7 9 -15 =) -27
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Table 3. Environmental regulation for living vibration level (unit : dB(V))

e S A2k z7t ok

A (06:00-22:00) (22:00-06:00}

A0 mAAe EEAAGE AAAT B L F - FEAT, o i
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S A A 70 ols 65 ol 5t

Table 4. The blasting work standard safety order of the Ministry of Labor (unit : cmfsec)
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Table 5. Suggested limit of human exposure to continuous vibration in buildings

Comfort boundary A

Psychological damage .
¥ & = Exposure limit C

boundary B
Place Time vibration  vibration " vibration vibration  vibration
. vibration . .
level velocity level dB(V) velocity level velocity
dB(V) mm/s ¢ ’ mm/s dB(V) mm/s
Critical Day - ~ - _
working area night o He
) ) Day 63 0.4 73 1.3 79 b
Residential .
Night 57 0.2 67 0.6 73 1.3
Office e 66 0.6 76 1.8 82 3.6
night
. Day e . o oo "
Workshop . 72 1.1 82 3.6 88 7.0
night

Table 6. Suggested limit of human exposure to short-term vibration in buildings

Comfort boundary A

S logi o
Psychological damage Exposure limit C

boundary B
Place Time vibration  vibration vibration  vibration vibration  vibration
level velocity level velocity level velocity
(dB(V)) mm/s dB(V) mm;/s dB(V) mm/s
Residential Day 83 4 36 5.6 91 10
Office Day 90 9 93 12.5 98 22
Workshop Day 93 12 97 20.0 101 32

= A3 -
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Table 7. Satisfactory level of building vibration with respect to human response

continuous or

intermittent

transient vibration

Flaee Time . m. vibration level . me vibration level
acceleration (M%) BV acceleration (&) (dB(V)
Critical working Day
area(hospital \.f‘ht 0.005 54 0.005 54
operation etc) 5
Day 0.01~0.02 60~66 0.15~0.45 83.5~93
Residential
Night 0.007 57 0.007~0.45 AT—-80
; Day R .
Office Night 0.02 66 0.3~0.64 89.5~96
" Day . ,
Workshop Night 0.04 12 0.45—0.64 93~96

Table 8. The permissible criteria of vibration velocity for building types by short-term

543 5% Eiem/s)
A= FR A7z #dE
10Hz ©lst 10~50Hz 50~100Hz e fig
ddg AhE AEE 5 2 2~4 4~5 4
FAL AFE 5 0.5 0.5~1.5 1,5~2 1.5
o9 AEE, REARS 0.3 0.3~-0.8 0.8~1 0.8

Table 9. The permissible criteria of blasting vibration velocity in shinjuku area

e F7H08~184]) okk(6~8, 18~23) A ok(23~06)
FAAE 0.03 cm/sec 0 cm/sec 0 cm/sec
A 0,06 cm/sec 0.03 cm/sec 0 cm/sec
49, T4 0.09 cm/sec 0.06 cm/sec 0 em/sec

9 0.12 cm/sec 0.09 cm/sec 0.03 em/sec

FTEAE 0.12 cm/sec 0.12 cm/sec 0.09 cm/sec
71 EF 0.06 cm/sec 0.03 em/sec 0 cm/sec
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