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Vibration Regulations and Damages Evaluation Method for Human

Hyung-Sik Yang, Yang-Soo Jeon and Kyung-Won Lee

ABSTRACT New limits of comfort boundary, psychological damage boundary and exposure limit for
building residents by continuous and shock vibration are suggested. These limits are derived from the
ISO 2631 and DIN 4150 regulations. A reasonable method to evaluate damages by vibrations is also
suggested using the “total over-exposure of vibration” concept.
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Table 1. Measuring methods for different vibration sources

Manufacturing Traffic Construction Blasting
plant
. continuous contlpuous intermittent shock

Characteristic - variable .

semi-permanent . ceased after work transient
semi-permanent

Measurement of required but not . . .

not required required required

Background vibration always

Level meter general type general type

general type

max. hold type

Dynamic char. slow slow

slow

fast

typical time,

max. predictable

Measuring time adequate time >4 hrs interval adequate time timf:,
day/night
Measuring site >3 >2 >2 >1
Sampling rate <5s <5s <5s <0.1s
Measuring duration =5 min. =5 min >5 min <5s
Measuring item Ly, Ly Ly, Max. L,
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Table 2. Environmental regulation for vibration caused by construction
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Table 3. Effects of vibration on human heatth
Vibration level dB(V) Effects on human health

65 some difficulty in sleep

75 hard difficulty in sleep

80 unpleasant feeling

90 harmful physiological defect

Source : Data for parliamentary inspection (Japan,
1993)
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creased proficiency boundary
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Fig. 2. Transverse acceleration limits of fatique-de-
creased proficiency boundary
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Table 4. Guideline values for evaluating the effects of blasting vibration on human body in buildings

Vornorm (1975)

DIN 4150, part 2, (1992) several continuous blasting can be
considered as 1 event (until 15 blasting events/wk)

3 blasting 2 blasting 1 blasting several blasting
events/wk several events . p
events/day . . event/wk w/caution events/yr w/caution
: w/caution w/o caution
w/o caution 7:00~13-00 6:00~29-00 7:00~13:00 7:00~13:00
6:00~22:00 15:00~19:00 15:00~19:00 15:00~19:00
Place KB V,. KB V.. Ao KB Vmax Ao KB V. Ao KB Vi
Industrial 12 17.1 12 17.1 6 10 14.3 6 10 14.3 8 13.3 19
Commercial 12 17.1 12 17.1 6 10 14.3 6 10 14.3 8 13.3 19
Mixed 8 114 12 17.1 5 8.3 11.9 6 10 14.3 8 13.3 19
Residential 4 5.7 12 17.1 3 5 7.1 6 10 14.3 8 13.3 19
A, =KBX0.6 where, f=20 Hz, no resonance. V. =vertical vibration on roof (mm/s)
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Table 5. Satisfactory level of building vibration with respect to human response”

continuous or intermittent

transient vibration

Place Time vibration level vibration vibration level vibration
dB(V) velocity mm/s dB(V) velocity mm/s
Critical working areas Day
(hospital operation ete.) Night 54 0.1 54 0.1
Day 60~66 0.2~04 83-93 3.0~9.0
Residential -
Night 57 0.14 57~80 0.14~2.0
Office Day 66 0.4 90-96 6.0~12.8
Night ) ) ’
Day 2)
Workshop Night 72 0.8 93~96 9.0~12.8

1) Table leads to magnitudes of vibration below which the probability of reaction is low(Any acoustic noise caus-

ed by vibrating walls is not considered)

2) Doubling the suggested vibration magnitudes for continuous or in-

termittent vibration and repeated transient vibration may result in adverse comment and this may increase

significantly if the levels are quadroupled.
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Table 6. Suggested limit of human exposure to continuous vibration in buildings

Comfort boundary Psychological Exposure limit
A damage boundary B C
Place Time vibration  vibration vibration vibration vibration vibration
level velocity level velocity level velocity
dB(V) mm/s dB(V) mm/s dB(V) mmy/s
Critical working areas day/ 54 01 _ ) ) )
(hospital operation etc.) night -
) day 63 04 73 1.3 79 2.5
Residential
night 57 0.2 67 0.6 73 1.3
day/
Office night 66 0.6 76 1.8 82 3.6
Workshop day/ 72 1.1 82 3.6 88 7.0
night

Table 7. Suggested limit of human exposure to shock-induced vibration in buildings

Comfort boundary

Psychological damage Exposure limit

A boundary B C
Place Time ; ; i ; ; i
Jration GO vbration, (Y vibration 00
mm/s mm/s mm/s
Residential day* 83 4 88 7 91 10
Offic day* 90 9 95 16 98 22
Workshop day* 93 12 98 22 101 32

*Construction works during night should be not allwed
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Table 8. Cases of claims on vibration and noise problems.

Site ID A B C D E F
Working period 2y10 m 6 m 5m 8 m 54 d 7m
Distance, m 4~40 4~17.7 3.3 30~350 18~50 7~60
Vibraton level, cm/s >0.3 0.22~0.63 0.25~0.73 >0.5 0.696~3.3 max. 1.67
Noise level, dB(A) 98 96-106 89.1~102.3 68~82 77 78~97
Dust damage o X O O 0 X
Blasting damage o} O & o 5) o
Working time day day day day/night  day/night day

Damages max. 300 200 300 350 200 150
10,000W/home min. 100 100 - 80 100 50
Site ID G H I J K
Working period 20y 6 m 12 m 4m 3m
Distance, m 75~360 30~50 10.4 4~ 1
Vibration level, cm/s max. 3 >0.5 max. 0.45 -
Noise level, dB(A) 50~54 66~98.2 106.5 76~103 65~80
Dust damage O O X ) 0
Blasting damage O O O o X
Working time day day/night day day day
Damages max. 30 120, add 200 40 30
10,000%/home min 20% for old _ 50 for child 50
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Table 9. Calaulation of unit damages per 1 dB - day/man
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Site ID A B C D E F
Max. vibration kine 0.3> 0.63 0.24 0.5 0.7 1.7
level dB(V) 81> 87 79 85 88 96
Limit level, dB(kine) 81(0.3) 75(0.16) 75(0.17) 81(0.3) 81(0.3) 81(0.3)
Excess level unknown 1 shock 4 4 1 shock 15
Max. noise level, dB(A) 98 106 89 74, 68 77 97
Limit level 50 70 70 55, 45 70 70
Excess level 48 46 19 19, 23 7 27
Working period, month 27 6 5 8 16 7
Workdays 338 75 62.5 200 400 88
Total Exposure, day - dB 16224 +a 3450+a 1438 5000 2800 3696
Damages max. 300 200 300 350 200 150
10,000%/home min. 100 100 - 80 100 50
Unit price, W/day - dB 46 145 521 700 700 102
Working time day day day day, night day, night day
Site ID G H I J K
Max. vibration kine - 3 >0.5 0.45 -
level dB(V) - 98, 66 - 84 -
Limit level, dB(kine) - 65 0.5) 81(0.33) -
Excess level - 1 14 3 -
Max. noise level, dB(A) 50~54 90 107 103 80
Limit level 55 50 85 70 75
Excess level none 40 22 33
Working period, month 20 y 6 12 4
Workingdays - 150 150 50 38
Total Exposure, day - dB 0 6150 3300+a 1800+a 190
Damages max. 30 120 200/home 40 50
10,000%W/home min.
Unit price, W/day - dB impossible 200 150 220 2,630
Working time long time day, night day day day
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