


Why Blasting?

& Efficient
&/ Effective
& Economical




Unfortunately.....

@ Blasting represents an inconvenience to day-
to-day activities of neighbors.

@ Blasting attracts a great deal of attention from
nearby occupants and homeowners.

@ Blasting tends to create concern in neighbors,
producing an increased number of damage
complaints.

@ Blasting requires special safeguards to be In
place.




Despite the intuitive belief that
sounds and vibrations frogm
blasting operations are/an
Indication of increased
damage potential or safety
concern, such iIs not the case.
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Blast Layout
Hming Example
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Quany, coal, open pitor construction  SURFACE DELAYS —~
shooting 17 & 42ms Best results with 2 free faces (0¢)  surtace Finng Tune
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7 holes long Suggested in-hole delay: 200ms
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BLAST VIBRATIONS AND

OVERPRESSURE LIMITS

@ NPC 119 of the Ministry of Environment
Model Municipal Noise Control By-law
establishes guideline limits of 12.5mm/s and
128dBL for ground vibration and
overpressure respectively

@ Studies by various research organizations
have shown that normal temperature and
humidity changes cause more damage to
residences than blast vibrations and
overpressure in the range listed in NPC 119.
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Blast Vibrations

The magnitude of ground vibrations is
expressed in terms of Peak\Particle Velocity
In mm/s. Peak'Particle Velocity is generally
accepted world wide as the best way to
express the potential for damage from blast
vibrations.

Peak Particle Velocity is defined as the rate of
exchange of the amplitude. This is the speed
of excitation of the particles in the ground
resulting from vibratory motion caused by
blasting.




BLAST VIBRATIONS AND
OVERPRESSURE LIMITS
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Wind Speed vs. Overpressure

WIND OVERPRESSURE
EQUIVALENT STANDARDS
(Kph) (dB) (Kpa)
650 180 20.68 Structural Damage
525 176 13.79 Plaster Cracks
250 164 3.45 Most Windows Break
115 150 0.62 Some Windows Break
OSHA Maximum For
Impulsive Sound.
65 140 0.21 This level could cause
loose windows to vibrate.
THRESHOLD OF PAIN
M.O.E.E. Guideline for
e L2 O Monitored Blasts
15 115 0.01 Complaints Likely
6.5 100 2.07 x 103 Pneumatic Hammer
0.65 60 2.07 x 10| Conversational Speech
0.02 0 2.07 x 108 Threshold of hearing




Measurement of Blast
vibrations

@ 3eismographs monitor blasting at
Lafarge Bearbrook Quarry on a
continual basis and record boeth ground
vibration and overpressure intensities.

@ These records allow reliable, accurate,
legal documentation of blast effects and
analytical tools for advanced analysis if
required.
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Highest Ground Vibration Readings

2011-2013
(MOE NPC 119 Limit — 12.5mm/s)

Ground
Location Date Vibration
(mm/s)
1793 Hart Rd. Sept 15, 2011 3.91
Louis Riel Dome Nov 14, 2012 6.38
90 Northpark Dr. Nov 4, 2011 7.06




Recorded Ground Vibration Readings 2011-2013

¢ 90 North Park Dr. M 1793 Hart Road Louis Riel Dome

MOE NPC 119 Limit — 12.5mm/s
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Highest Air Overpressure Readings

2011-2013
(MOE NPC 119 Limit — 128 dBL)

Location Date Overpﬁ:erssure
(dBL)
1793 Hart Rd. Oct 31, 2011 125.6
Louis Riel Dome Oct 10, 2012 124.6
90 Northpark Dr. Oct 10, 2012 124.7




Recorded Overpressure Readings 2011-2013

4 90 North Park Dr. M 1793 Hart Road Louis Riel Dome

MOE NPC 119 Limit — 128 dB(L)
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Human Response to Blast
Vibrations and Overpressure

& Human beings are very sensitive to blast
vibrations and fears expressed concerning
vibrations cracking are often a result of this
sensitivity

€ Vibrations as low as 0.5 mm/s are perceptible
and annoying to some people.

@ Blast overpressure rarely causes damage but at
levels of 115 dBL or more complaints increase.




Other Influences on
Restdential Canstruction

@ All significant impacts on the residence
should be considered

& Differential thermal expansion, structural
overloading, chemical changes in building
materials, shrinkage'and swelling of wood,
fatigue and aging of building materials,
foundation settlement and the impacts of
human habitation all induce transient
deformation similar to those induced by
construction operations.




DATA ADAPTED PARTLY FROM STAGG ET AL (1984),
MODIFIED FOR THIS PRESENTATION.

~ (SEE TEXT).

COMPARED TO
COMMON
VIBRATION
LIMITS

CHANGE OF 12 DEGREES F.
CHANGE OF 27 DEGREES F.

23 MPH WIND DIFFERENTIAL
2.0 IPS (CONSTRUCTION)

1.0 IPS (SURFACE MINING)
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