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ABSTRACT

The Bureau of Mines studied blast-produced ground vibration from surtace
mining to assess its damage and annosvance potential. and to determine sate
levels and appropriate measurement techniques. Direct measurements were
made of ground-vibration-produced structure responses and damage in 76
homes for 219 production blasts. These results were combined with damage
data from nine other blasting studies, including the three analyzed previously
for Bureau of Mines Bulletn 656.

Save levels of ground vibration from blasting range from 0.5 to 2.0 in/sec
peak particle velocity for residential-tvpe structures. The damage threshold
values are functions of the frequencies of the vibration transmitted into the
residences and the tvpes of construction. Particularly serious are the low-fre-
quency vibrations that exist in soft foundation materials and/or result from long
blast-to-residence distances. These vibrauons produce not only structure reso-
nances (4 to 12 Hz for whole structures and 10 to 25 Hz for midwalls) but also
excessive levels of displacement and strain.

Threshold damage was defined as the occurrence of cosmetic damage; that
is, the most superficial interior cracking of the tvpe that develops in all homes
independent of blasting. Homes with plastered interior walls are more suscep-
tible to blast-produced cracking then modern gypsum wallboard; the latter are
adequately protected by a minimum particle velocity of approximately 0.75 in/

sec for frequencies below 40 Hz.

Structure response amplification factors were measured; typical values were
1.5 for structures as a whole (racking) and 4 for midwalls. at their respective
resonance frequencies. For blast vibrations above 40 Hz, all amplification factors
for frame residenual structures were less than unity.

The human response and annovance problem from ground vibration is ag-
gravated by wall rautling, secondary noises. and the presence of airblast. Ap-
proximatelv 5 to 10 pct of the neighbors will judge peak particle velocity levels
of 0.5 to 0.75 in/sec as “less than acceptable” (i.e., unacceptable) based on direct
reactions to the vibration. Even lower levels cause psvchological response prob-
lems, and thus social, economic, and public relauons factors become critical tor

continued blasting.
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