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Applicability of Safe Blast Vibration Limits to the Blasting Work
near Safety Related Structures

Chang-Ha Ryu, Choon Sunwoo, So-Keul Chung, Jong-Rim Lee,
Kwang-Ho Joo and Dae-Soo Lee

ABSTRACT

Safety-related structures of power plants have to be protected against the effects of possible hazards
and natural phenomena. Earthquakes are considered a major dynamic design loading as a requirement
of plant design, but the effects of blast-induced vibrations are not. Due to the difficulties of obtaining
construction site for new plants, following ones are inevitably being built in the site adjacent to existing
power plants. Therefore considerable thought has been recently given to the dynamic loading generated
by blasting works near the plants. In this paper, discussed is applicability of existing vibration standards
and industrial codes to the blasting works near safety related structures. Also evaluated are the para-
meters for the safe vibration limits such as measure of vibration level, frequency consideration, struc-

ture response, propagation equation, etc.
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Table 1. Noise and Vibration Limit Suggested by Ministry of Environment (Source: Ministry of Environment

1994. 7)
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Table 2. Australian Standard AS 2187 Vibration Limits for Building Damage (Part 2 “Use of Explosives”,

1983)

Type of Building or Structure

Particle Velocity (Vp) mm/s

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

2. Houses and low-rise residential buildings;

2

10

commercial buildings not included in Item 3 below

3. Commercial and industry buildings or stuctures of
reinforced concrete or steel construction

25
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Table 3. Guideline values of vibration velocity, Vi, for evaluating the effects of short-term vibration (Source:

German Standard DIN 4150 Part 3, 1986)

Vibration Velocity, Vi, in mm/sec

Type of Structure

. Plane of floor of
Foundation
uppermost full story

At a frequency of

Frequency mixture

<10Hz 10~50Hz 50~100 Hz*
1. Buildings used for commercial
purposes industrial buildings 20 20 to 40 40 to 50 40
and buildings of similar design
. 1li ildi f
2. Dwellings and buildings o 5 510 15 15 to 20 15
similar design and/or use
3. Structures that, because of their
particular sensitivity to vibration,
do not correspond to those listed 3 3to8 8 to 10 8

in item 1 and 2 and are of great
intrinsic value

*For frequencies above 100 Hz, at least the values specified in this column shall be applied.
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Fig. 2. Waveforms measured on foundation and
floors.
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Fig. 3. Response Spectrum of Blast-induced Ground Vibration.
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