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VIBRATION STUDY
FOR
DAMES & MOORE

Pottstown Trap Rock - Sanatoga Quarry
Primary Blast - West Face
June 24, 1970

PURPOSE

The purpose of this study was to measure the vibration effects from the

primary blast on June 24, 1970 at the above named operation and to determine

their capacity to cause structural damage and to certify conformance to the

Pennsylvania State Law.

THE BLAST
This blast consisted of 14 vertical holes, 6% inches in diameter, drilled to

an average depth of 36 to 59 feet. The spacing and burden of the holes

was 15 x 20 feet with an av rage of 12 feet of stemming material confining

- the charge in each hole. The total load of 6631 pounds of Dupont Powder Company's

HOP-1 Primers, Pourvex Extra, and ANFO “p explosives was detonated in 14 separate

firing periods by means of Millisecond Electric Delay Blasting Caps #1 thru 414,

The maximum amount of explosives per delay period was 629 pounds.
detonation was 11:03 A.M.

Time of
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WEATHER CONDITIONS

1. Type of day - Clear
2. Wind direction - From the Southwest

3. Temperature - Approximately 78°F

SEISMOGRAPH STATIONS

For registration of the vibration effects from the subject blast two Vibra-Log

3-Component Seismographs were employed.

Station #1:

Velocity Seismograph #178 (0.2 Range) was placed on the ground about

100 feet west southwest of Stack #A-20, approximately 250 feet west of
the blast,

Station #2:

Velocity Seismograph #15] (1.0 Range) was placed on the ground at the
Limerick Generating Station Site at Coordinate 3780 east and 6680 north,

approximately 2800 feet south southeast of the blast.



THE SEISMOGRAPH RECORD

The seismograph record represents a photograph of the velocity of vibrations of the surface on
which the instrument is sitting, at the recording location, in the form of 3 lines. The bottom line
(longitudinal) represents horizontal velocity on a line joining the blast and the recording location;
the top line (transverse) represents velocity at right angles to this; and the middle line represents
vertical velocity. Deviations of these lines from their positions of rest amount to the velocity of
the ground magniﬁe;.i by an instrument factor depending on the range used for the seismograph
test. In this case the range was set at 0.2 and 1.0 and the velocities were obtained
by measuring the deviations of the traces in inches and dividing by the proper calibration factor.
Vertical lines on the record indicate the passage of time in 0.02 seconds, with every second being

indicated by an accent mark.

RESULTS

Recent studies by the United States Bureau of Mines and other Authorities in the field of blast
vibrations and their effects on structures have resulted in 4 new criteria based on velocity in

inches per second, Below is a table of standards based on a velocity criteria.

VELOCITY PROBABLE DEGREE OF DAMAGE
Below 2.0 inches per second Recommended safe vibration level.
Above 4.0 inches per second Threshold - very minor perceptible damage;

plaster cracks, ete,

Above 5.5 inches per second Minor - no apparent weakening of the
structure; glass, plaster, masonry damage.

Above 7.3 inches per second Major - serious structural failure through
cracking, distortion or shifting,

The above table is based on the Masimum Velocity on any one component of an instrument

measuring motion in theee mutually perpendicular planes.
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RESULTS CONTINUED

The Commonwealth of Pennsylvania Law states that in blasting operations the

"Peak Particle Velocity" of the ground shall not exceed 2.0 inches per second

in any one of three mutually perpendicular planes, in the vertical and horizontal
directions, at the immediate Tocation of any dwelling house, public building,

school, church, commercial or institutional building.

Tabulated below Qre the measurements resulting from this blast.

SEISHOGRAPH MAXIMUM

NO. & COMPONENT VELOCITY

LOCATION in/secz
3 Transverse 1.60
Quarry Vertical 1.50
Location Longitudinal 1.90
#15] Transverse 0.03
Project Vertical 0.02
Site Longitudinal 0.02

hote: The safety of ine recorded vibration
- - effects is further substantiated by the
New Jersey and Massachusetts Blasting Codes.

CONCLUSIONS

According to all recognized damage indices, the recorded vibration effects

from the subject blast were below that necessary to cause structura) damage to
even old pre-stressed plaster, normally the weakest materia) of construction,

at the seismograph stations, in the immediate vicinity of the stations, or beyond
the seismograph stations in the same general direction and also conformed to the

Pennsylvania State Law governing blast vibrations.

Respectfully submitted,
VIBRA-TECH ENGINEERS, INC.
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Dear Mr. Reiney: ' , ‘.. ' : ———

VME-Nitro Consult has reyic@éa thé}photographic tape and ‘data
sheets pertaining to a'qutrj.Blésﬂfﬁﬁ ﬂpril 8, 1976 at 12:15 pM,,
the tape is identifiable'withlthe fapé‘pfint-out submitted with the
data sheets. The scale though listed as .25 on the data sheets is

not confirmable on the_orlglpalbtape. This indicates the following:

. ’-

Plane j ot ”f;,f,};_‘ Particle 'elocity
Longitudinal b il .28 inches éer second
Vertical ';;f g " v $ “

; &ransverse : ' 32 - F. " .
Resultant | .4% " - : ‘

The data sheet indicates that the scaled distance for this shot

was: 20.4, For trap rock, the above particle velocities appear

moderate to low.

Sincecrely,
J.‘: Iy 1 |
1 .~ _‘___.____.
e el Maniel Y. Ntk s bdiionsiS
e e den 7‘ David W. Glossbrenner B, .
: VBRSSP oo 48305 ~i Regional Manager
OMOSgal med e wms e -

1935 Woodland Road Abington, Penmylvania 19001 « Telephone 215- 80611906, 806 1197
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IMPORTANT 1. seng original copy back to VME with camera.
2 Send one copy to your home office file.
i Keep one copy on job for ready reference.
L el - 4. sm range for velocity recorder only,
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consiruction DuGSUing dono Uy Pottstown Trap Rock Quarries, Inc.,
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o #1 Quarry Road .

g3 : Douglassville, Pa.

Pottstown Trap Rock Quarries, Ine. i

on September 4, 1974

Pennsylvania and were c¢onsidered

safe by present standards,
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