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Review of National Standards for Allowable Limit of Blast Vibration

on Structures

Chang-Ha Ryu

Abstract : Blastinduced ground vibration may cause an environmental impact such as meighbour’s
complaints or damage on adjacent structures and facilities. Complaints associated with blasting have often
become a target of public grievances. One of the difficulties to solve the problem is that we do not have a
national standard for the acceptance level of blast-induced ground vibration. A peak particle velocity
criterion, which was suggested for urbane underground construction, has often been widely used. Efforts
have been made to establish more rational criteria. It seems that differing cultures have often differing
thresholds of the toleration of vibration, and that technical data or rational grounds for establishing the
limits are hardly provided. In this paper, national standards for allowable limit of blast vibration were
presented and discussed.

Key words : blast-induced ground vibration, peak particle velocity criterion
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Table 1. Allowable limit of blast vibration suggested by USBM (1980)

Safety level, in/s
Type of structure
f < 40 Hz f > 40 Hz
Modern homes-drywall interiors 0.75 2
Older homes-plaster on wood lath for interior walls 0.5 2

Table 2. Regulation of OSM (30 CFR Parts 715, 780, 816, and 817)

Distance from blast source, ft

Peak particle velocity (in/s)

scaled-distance factor
(without measurements}

0 ~ 300 1.25 50
301 ~ 5000 1.0 55
5001 ©)2¢ I 0.75 65
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Table 3. Allowable limit of blast vibration (Halifax
Regional Municipality Bylaw B-600, Canada)

Frequency Peak particle velocity (cm/s)
15 Hz or less 1.25
16 ~ 20 Hz 1.9
21 ~ 25 Hz 23
26 ~ 30 Hz 3.05
31 ~ 35 Hz 3.3
36 ~ 40 Hz 3.8
40 Hz or greater 5.0
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Table 4. Allowable limit of blast vibration (City of
Hamilton and district of Muskeoka, Ontario,

Canada)
Frequency Peak particle velocity (cm/s)
> 40 Hz 5.0
30 ~ 40 Hz 40
20 ~ 30 Hz 25
<20 Hz 1.2
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Table 5. German Standard DIN 4150 for short-term vibration (Part 3, 1986)

Vibration velocity, Vi, mm/s

m.p.: Plane of floor of

Measuring point : Foundation
uppermost full story

Type of structure

At a frequency of
<10 Hz | 10-50 Hz { 50-100Hz | Frequency mixture

1. Building used for commercial purposes

industrial building & building of similar 20 20 to 40 | 40 to 50 40
design

2. Dwelling and building of simulation 5 5t 15 | 15 to 20 15
and/or use
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sensitivity to VleﬂthI.‘l, do 'noF 3 30 8 8 1o 10 8
correspond to those listed in item 1 & %
and are of great intrinsic value |
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Table 6. Classification of structure, Swiss standard
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Table 8. British Standard (BS7385: Part 2 Guide to Damage Levels from Ground-borne Vibration)

Line on Graph Type of Building

Peak component particle velocity in
frequency of predominant pulse

4 to 15 Hz 15 Hz and above

Reinforced of framed structures

50 mm/s at 4 Hz

Line 1 Industrial and heavy commercial
o and above
buildings
Unreinforced or light-framed structures | 15 mm/s at 4 Hz | 20 mm/s at 15 Hz
Line 2 Residential or light commercial type increasing to 20 increasing to 50 mm/s

buildings

mm/s at 15 Hz at 40Hz and above

NOTE 1. Values referred to are at base of the building.
NOTE 2. For line 2, at frequencies below 4 Hz, a maximum displacement of 0.6mm (zero to peak)

should not be exceeded
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Table 9. Uncorrected vertical peak particle velocity, v,
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Type of ground v (mm/s)
Loose moraine, sand, gravel, clay 18
Firm moraine, shale stone, soft limestone 35
Granite, gneiss, firm limestone, quartzite, sandstone, diabase 70
Table 10. Building factor, Fb
Class Type of structure Fb
1 Heavy structures, bridges, quay, civil defence structures 1.70
2 Industrial and office buildings 1.20
3 Residential buildings 1.00
4 Sensitive buildings with high arches or large span, churches 065
and museums
5 Historical buildings in poor condition 0.50
Table 11. Construction material factor, Fm
Class Type of structure Fm
1 Reinforced concrete, steel 1.20
2 Non-reinforced concrete, brick 1.00
3 Aerated concrete 0.75
4 Mexi-brick (artificial limestone brick) 0.65
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Table 12. Project time factor, Ft

Type of blasting activity Ft
Construction works such as tunnels caverns, surface blasting 1.0
Stationary works, quarries and mines 0.75-1.0
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Table 13. Australian Standard AS 2187.2 (Part 2: Use of Explosives)

Type of structure

Particle velocity, Vp(cm/s)

1. Historical building and monument, and buildings of special value

. g 0.2
or significance
2. Houses and low-rise residential buildings; commercial buildings not 10
included in item 3 below ’
3. Commercial and industry buildings or structures of reinforced 25

concrete or steel construction
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