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Tn: Dominant Frequency = 9.00 Hz., Amplitude = 0.102, PPV from Event = 7.37 mm/s
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Notes USBM RI8507 And OSMRE
254 2+ { + 4
200+ -
Post Event Notes
100 1
50- 1
Microphone Linear Weighting »
PSPL 1.50 pa.(L) at 0.237 sec £
2ZC Freq >100 Hz E 27 T
Channel Test Disabled 2
é 10+ T
Tran Vert Long > t
PPV 2.03 432 mm/is [ 52 T
PPV (Ponderated) 0.867 475 7.05 mm/s L
ZC Freq >100 7.9 80 Hz
Time (Rel. to Trig) 0.237 0.176 0.176 sec
Peak Acceleration 0.212 26.2 0517 g 2- 4
Peak Displacement 0.00322 7.82 0.203 mm
Sensorcheck Disabled Disabled Disabled 4
Frequency i i ™t Hz 14 | T } P
Overswing Ratio b e e 1 2 5 10 20 100 >
Frequency (Hz)
Peak Vector Sum *** mm/s at 0.176 sec Tran: + Vert: x Long: 0
. t + + t + }
MicL 0.0
Long 0.0
Vert I e — 0.0
Tran 0.0
| : | } | ! I
ofo 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Time Scale: 0.50 sec/div. Amplitude Scale: Geo: 100.0 mm/s/div Mic: 10.00 pa.(L)/div
<4

Trigger = »

e 3l slp oliws 5l ol ey S s Jloged 5 (29,5 @l
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Sensorcheck



0.02

0.0~

Tran Dominant Frequency = 245 Hz., Amplitude = 0.0122, PPV from Event = 2.03 mm/s
[ | | | | | | I | | | | | | | | | | | | | I | | V|

4.0

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 2.31 Hz., Amplitude = 3.18, PPV from Event = 254 mm/s

A | | | | l | | | | | | | 1 l | | | | l | | | | | |

I I I [ | I I ] [ T | I | T I T I [ I I T | [ I |

\ "\7| 'i‘ N \7"7 \*' "'i*"“""ru o ea¥ T L s - SRS S TN

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 2.94 Hz., Amplitude = 0.0733, PPV from Event = 4.32 mm/s
. A ] | | I | ] | | | | | I | | | | | I | | | | | |

T T T T T T T T T T T T T T T T T T T T T T T T

| 1 | I . T ) )

0.02

0.0

1 1 1 T f 1 f i i f f 1 f i i f i f i 1 f i T T
JZ‘ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 41.0 Hz., Amplitude = 0.00293, PSPL From Event = 1.50 pa.(L)
| | | ) A | | | | | | | | | | | | | | | | | | | |
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2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Frequency (Hz.)
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Notes USBM RIB50T And OSMRE
2548+ t t t
200 1
Post Event Notes
100
Microphone  Linear Waeighting 7
PSPL 0.500 pa.(L) at 0.107 sec 'E
2C Freq =200 Hz E 27
Channel Test Disabled Z
é 10 T +
Tran Vert Long = '
PPV 1.90 0.254 216 mm's 5 —' +
PPV [Ponderated) 1.88 0.148 248 mmis T
2ZC Freq 88 =200 8.2 Hz
Time (Rel. to Trig) 0.313 0.298 1.102  sec
Peak Acceleration  0.0530 0.0530 00530 g 2+ a I -~
Peak Displacement 0.0275 0.00006 0.0402 mm P
Sensorcheck Disabled Disabled Disabled LT 8
Fraguency o Hz 14+ PR " Y 'ﬁ' I 1
Overswing Ratio - e e 1 5 0 20 50 100
Frequency (Hz)
Peak Vector Sum 2,70 mm/s at 1,106 sec Tran: + Vert: x Long. ¢
Il | Il |
T T T
MicL
Long 1 PP TONN ] 1JL A,
I M
Vert
Tran
- : : ‘ o
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger= »

<

9 Slg;y sl oltws 5l Jol> oy Cas s gl 5 (29,5 @l
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0.0

0.0

0.0



Tran Dominant Frequency = 5.13 Hz., Amplitude = 0.0402, PPV from Event = 1.90 mm/s
006 Y

0.04-+ -

0.02—; £

Oc Hrant I I I J I I I I I I I I I I I I I I

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Ve;t Dominant Frequency = 8.00 Hz., Amplitude = 0.00173, PPV from Event = 0.254 mm/s
0ot H—f——F—F—t+—F+—t—+—+—F+—+—F+—F—F—t———t—+—t—+—+—+—

W‘IIM‘ At st w L 0 ,u ‘ L ¢ I | l. | I | 1 | |
0.0 I I i

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 6.56 Hz., Amplitude = 0.0450, PPV from Event = 2.16 mm/s

o6+ 4H—"A——"A—"4—"4——t

0.04—+ +

0.02— -

0.0 - A : et oyt ) : el
. T T T

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 19.9 Hz., Amplitude = 0.00563, PSPL From Event = 0.500 pa.(L)
o2+—4+—rt+t+—t+t+—t—t++—+ 4+ttt

o oty

2 10 0 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Frequency (Hz.)
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Notes

USBM RI8507 And OSMRE

254} | I R x 1Y R n
200 -+
Post Event Notes
100
a
50 |
Microphone Linear Weighting »
PSPL 9.25 pa.(L) at 0.047 sec €
ZC Freq 51 Hz E 2+
Channel Test Disabled 2
é 10+
Tran Vert Long >
PPV 241 e o mmis 5+ -
PPV (Ponderated) 0.940 343 140 mm/s
ZC Freq 85 13.8 22 Hz
Time (Rel. to Trig) 0.047 0.047 0.047 sec +
Peak Acceleration 0.186 16.7 172 g 2+
Peak Displacement 0.00372 2.47 0.565 mm
Sensorcheck Disabled Disabled Disabled
Frequency i e o Hz 1+ } ——t—t———++} } } bt
Overswing Ratio o s " 1 2 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum *** mmy/s at 0.047 sec Tran: + Vert: x Long:
f 1 f f f f f
MicL 0.0
Long 0.0
Vert T — 0.0
Tran 0.0
i i I i i ‘ i ‘ - ‘ I
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 100.0 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger = p- —

dw Sl g, sl p oiws 5l Jol> loy sy Jloged 5 29,5 gl



0.02

0.0

0.0

Tran Dominant Frequency = 27.8 Hz., Amplitude = 0.00324, PPV from Event = 2.41 mm/s
| v | | | | | | | | ] | | | | | | | | | | | | |
1

T T T T I I I I I I T T T T T T T T T 1 T 1 T T

J J J J'|| "r"ll I' ““mew

ey
2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 2.00 Hz., Amplitude = 1.06, PPV from Event = 254 mm/s
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Long Dominant Frequency = 10.4 Hz., Amplitude = 0.249, PPV from Event =254 mmi/s
A 4 |

| | | | |
1 T 1 1 T T I | I I I T T T T T T T T T 1 T 1 T T

| | | | | | | | | | | I | | ] Il | | ] | | | | | |

0.02
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A
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 19.0 Hz., Amplitude = 0.0119, PSPL From Event =9.25 pa.(L)
[ | | | | | 1 | I ] 1 I I ] | I | ] | | | | | |

0.0

I I I I I I T T 1 T T T | T T T 1 | T T T T T T T

iAW "

\ \ \ | |
I
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10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Frequency (Hz.)
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Notes USBM RI8507 And OSMRE
254 % % ' %
200+
Post Event Notes
100 1
50+ ]
Microphone Linear Weighting » )
PSPL 0.500 pa.(L) at 0.086 sec E
ZC Freq >200 Hz £ 20+ =t
Channel Test Disabled 2
S p
S 10l 1
Tran Vert Long >
|
PPV 190  0.127 165 mmis 5
PPV (Ponderated) 2.75 0.109 239 mm/s
ZC Freq 53 >200 52 Hz
Time (Rel. to Trig) 0.846 -0.074 1.259 sec
Peak Acceleration 0.0265 0.0530 0.0265 g 2+ T—_— +
Peak Displacement  0.0484 0.0 0.0444 mm 2 g 2 +
Sensorcheck Disabled Disabled Disabled i +° + +ﬂg
Frequency wax wa *** Hz 1L — &t ae gy oy gl
Overswing Ratio ™ e 1 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 2.01 mm/s at 0.921 sec Tran: + Vert: x Long: @
| | l
T T
MicL 0.0
Long e 0.0
Vert — 0.0
Tran '{',, 0.0
: . 1 f i
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div.Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger = » «

g Sy sl oRiws 5l ol oy S s Jloged 5 (29,5 @l
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Tran Dommant Frequency 4 44 Hz Amplltude 0. 0583 PPV from Event = 1.90 mm/s
v | | | | | | | | | | | | I | | |

0.06

0.04 -

0.02 €

4] £

0.0

1 T 1 T f T 1
2 10 20 30 40 50 GO 70 80 90 100 110 120 130 140 ‘150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 10.6 Hz., Amplitude = 0.00139, PPV from Event = 0.127 mm/s

h 4
I I | [ I T I I [ I | l I T I I | | T I | | I T T

L L | \ | i

0.0+

f | f
2 1% 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 6.44 Hz., Amplitude = 0.0738, PPV from Event = 1.65 mm/s
v | | | 1 l | l | | | | | | | | | | ] | ! | | 1 ]

T T T T T T T T T T T T T T T T T T T T T T T T

! . } : f- : \ \ : : ; . \ f ; : : |

0.02

I
2 10 20 30 40 50 GO 70 80 90 100 110 120 130 140 ‘150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 4.00 Hz., Amplitude = 0.0132, PSPL From Event = 0.500 pa.(L)
v | | | | | | | | | | | | | | | | | | | | | | | | |

Ml« Ml o Rk

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Frequency (Hz.)
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Notes

USBM RI8507 And OSMRE

254 } A—————t——} | + } |
200 E
Post Event Notes
100+ |
50;_
Microphone Linear Weighting 0
PSPL <0.500 pa.(L) at -0.248 sec £ /
ZC Freq N/A E 2+
Channel Test Disabled 2
Q
S 10+ &
Tran Vert Long > '
T +
PPV 9.02 0.254 0.127  mm/s 6 4 ¥
PPV (Ponderated) 6.02 0118  0.127 mm/s t n ®
ZC Freq 64 >200 >200 Hz ‘; &
Time (Rel. to Trig) 0.056 0.056  -0.238 sec +
Peak Acceleration 0.557 0.0530 0.0265 ¢ 2+ * Py -+
Peak Displacement  0.0294 0.00006 0.0 mm
Sensorcheck Disabled Disabled Disabled ks
Frequency s " Hz 1+ } PR T —— | } bt +
Overswing Ratio e il e 1 2 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 9.02 mm/s at 0.056 sec Tran: + Vert: x Long: o
| | | | | | |
T T T T T T
MicL 0.0
Long 0.0
Vert 0.0
Tran I'IH 0.0
: : ' | : — ——
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Sensorcheck

Time Scale: 0.50 sec/div. Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div
|

Trigger = »-

O Slaggy sl oBws 5l Jeol ey e p Jlogad g (7,5 S

af



Tran Dominant Frequency = 46.8 Hz., Amplitude = 0.0358, PPV from Event = 9.02 mm/s

\ 4 I | | | | | | | |

0.04

0.0
2

Vert Dominant Frequency = 4.06 Hz., Amplitude = 0.00139, PPV from Event = 0.254 mm/s

| — I gy | T)WNM%MMW

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

| | | Il | | | ] Il Il Il Il
I I | T I I 1 T I I I I T I I I

i \u‘ w m whun " 4 " 1 m sl n " | | | .I |._ | r. by : w I »\ln " u J <

2

004

ety
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 4.00 Hz., Amplitude = 0.00375, PPV from Event = 0.127 mm/s

0.0

0.0+

2

MicL Dominant Frequency = 4.00 Hz., Amplitude = 0.0102, PSPL From Event = 0.250 pa.(L)

oottt ol oo, i SO s bt |
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

| | | | | | | | |

0.02¥

|
I I I I T I T T T T T T T T T T T |

el WWMMN%MMMW o s

0.0

2

A T T T T
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Frequency (Hz.)
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Notes

USBM RI8507 And OSMRE

254 f 1 + + +—t+— 1 t + + | B «'
200 -
Post Event Notes
100+ -
50| 1
Microphone Linear Weighting ) e
PSPL 0.500 pa.(L) at 0.004 sec £ e
ZC Freq >200 Hz E 2 S T
Channel Test Disabled o
Q
3 101 T
Tran Vert Long > 1 T
PPV 140 0127 229 mms 5+~ 1
PPV (Ponderated) 1.50 0.101 3.03 mm/s T T
ZC Freq 8.3 >200 76 Hz
Time (Rel. to Trig) 0318 -0.244 0.120 sec a
Peak Acceleration 0.0530 0.0530 0.0530 g 2+ -+
Peak Displacement  0.0340 0.0 0.0420 mm o
Sensorcheck Disabled Disabled Disabled ogt 8
Frequency e e *** Hz 1 | P | |
Overswing Ratio e > il 1 2 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 2.32 mm/s at 0.120 sec Tran: + Vert: x Long: @
h 4 | | |
1 T T
MicL | S . | I | AN (S S N A S S S— A S N S S— — 0.0
Long a4 fimins 0.0
=
Vert 0.0
Tran 0.0
| | |
A T T T
0.0 2.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div  Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger = » 4

can slaygy sl olKiws 3l Jol> loy Ce ps Jloges g (29,5 gl
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Tran Dominant Frequency = 6.13 Hz., Amplitude = 0.0781, PPV from Event = 1.40 mm/s
cost4—~—~4—-+—~+—~++++++
0.06- T
0.04+ T
0.02— T
00 | Lo ] ] | | L | | ] L Il ] 1 ] Il Il Il | | L ! |

- Al I I 1 1 1 1 1 U i i I i 1 1 i 1 i i i 1 1 I 1 1

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 6.25 Hz., Amplitude = 0.00178, PPV from Event = 0.127 mm/s
00—+ttt

N R S A e e R s B i s S e Sy et e B B ey Sy S

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 3.88 Hz., Amplitude = 0.0741, PPV from Event = 2.29 mm/s
oo " 4+—~F—"A—"~4—"+—"F—"+—~+—+——+—F+——++++F+F—F—F——F—+—
0.06+ €
0.04- €
0.02+ €

T B S R S e e i B e e S

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 4.00 Hz., Amplitude = 0.00820, PSPL From Event = 0.500 pa.(L)
| | | | | | | | | | | | ] | ] |

| | | | | | |

0.02¥

| |
I I T I I I T T | T T T T T T T T T T T T T T T T
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Frequency (Hz.)
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Notes

USBM RI8507 And OSMRE

100 >

0.0

0.0

0.0

0.0

254 } + ' T S ' | } +
200
No velocity above 1.00 mm/s
Post Event Notes
100
50
Microphone Linear Weighting 0
PSPL <0.500 pa.(L) at -0.192 sec E
ZC Freq N/A £ 20
Channel Test Disabled 2
8 .l
Tran Vert Long >
PPV 0.889 0.127 0.762 mm/s [ 54
PPV (Ponderated) 0.971 0.160 0.787 mm/s
ZC Freq 8.7 >100 L - -
Time (Rel. to Trig) 0.087  -0.241 0.086 sec
Peak Acceleration 0.0265 0.0133 0.0265 g 2
Peak Displacement  0.0166 0.0 0.0171 mm
Sensorcheck Disabled Disabled Disabled
Frequency A AR e HZ 1+ TSP - | et
Overswing Ratio head e b 1 5 10 20 50
Frequency (Hz)
Peak Vector Sum 1.09 mms at 0.087 sec Tran: + Vert: x Long: 0
f f f 1 f f 1 f i
MicL
Long e
Vert
Tran P
t I T + T + } I T } + : }
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger = » |

Coid olaygy sl o 5l ol ey ceyu Jlogei g 29,5 ol
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Tran Dominant Frequency = 7.19 Hz., Amplitude = 0.0311, PPV from Event = 0.889 mm/s
| | | | | | | | | | | | | |
I T T

oo4-H4—tt—ttttttttt——

0.02

] oo s A gt s

OG AT I T 1 1 T T 1 T T 1 .
2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Vert Dominant Frequency = 2.00 Hz., Amplitude = 0.00556, PPV from Event = 0.127 mm/s
w1ttt
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1 [ 1 [ | I 1 | I | | T | | | I | | 1 1 | | |

0.0 T
f 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
L?g Dominant Frequency = 6.81 Hz., Amplitude = 0.0226, PPV from Event = 0.762 mm/s
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0.02

0.0 ‘MMM\P“ i
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- oo oo d bt ol 4 s o ——

T

MicL Dominant Frequency = 6.00 Hz., Amplitude = 0.00539, PSPL From Event = 0.250 pa.(L)
| | | | | | | | | | | | | | | | |
I I 1 I I T | I I T

002 Y I ‘f I 1 I T 1 T | I T T 1 T I
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Frequency (Hz.)
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Notes

USBM RI8507 And OSMRE

254 } { { |
200+
Post Event Notes
100+
50— —
Microphone Linear Weighting »
PSPL <0.500 pa.(L) at -0.234 sec £
ZC Freq N/A & 20+ ) P
Channel Test Disabled 2
[*]
3 107
Tran Vert Long >
PPV 152 0127  1.02 mmis s+~
PPV (Ponderated) 1.74 0.137 1.03 mm/s 1
ZC Freq 6.8 >100 83 Hz
Time (Rel. to Trig) 0431  -0.249 0.365 sec
Peak Acceleration 0.0133 0.0265 0.0265 g 2
Peak Displacement  0.0383 0.0 0.0233 mm &
Sensorcheck Disabled Disabled Disabled +:»
Frequency i e . Hz 14 ———o+} | } —
Overswing Ratio o b btz 1 5 10 20 50
Frequency (Hz)
Peak Vector Sum 1.76 mm/s at 0.431 sec Tran: + Vert: x Long: @
f f + f f f f f
MicL
Long Casie s
Vert
Tran
— i I | ‘ | ! | |
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger= »
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Tran Dominant Frequency = 7.00 Hz., Amplitude = 0.0872, PPV from Event = 1.52 mm/s
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'Vert Dominant Frequency = 2.00 Hz., Amplitude = 0.00710, PPV from Event = 0.127 mm/s
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MicL Dominant Frequency = 6.00 Hz., Amplitude = 0.00648, PSPL From Event = 0.250 pa.(L)
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Notes USBM RI8507 And OSMRE
254 =t =t 1 +—+ 4
200+
Post Event Notes
100
50
Microphone  Linear Weighting @
PSPL <0.500 pa.(L) at -0.227 sec E
ZC Freq N/A E 2
Channel Test Disabled Fy
Q
-
Tran Vert Long >
+
PPV 6.22 0.127 4.44 mm/s 5 o
PPV (Ponderated) 6.30 0.176 475 mm/s R
ZC Freq " >100 97 Hz + ]
Time (Rel. to Trig) 0.234 -0.193 0245 sec + @° .
Peak Acceleration 0.0663 0.0133 0.0530 g 2
Peak Displacement  0.0913 0.0 00624 mm o @
Sensorcheck Disabled Disabled Disabled + %B* .
Frequency o o o Hz 14 =} | R
Overswing Ratio i e i 1 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 7.12 mm/s at 0.238 sec Tran: + Vert: x Long: o
Il | | |
T 1 T
MicL 0.0
Long "ﬂm-lfl-u”» - 0.0
Vert - 0.0
Tran 0.0
i . i i
2.0 4.0 6.0 8.0 10.0
Sensorcheck

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div
Trigger=p» -4
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Tran Dominant Frequency 6 81 Hz Amplltude 0.178, PPV from Event = 6.22 mm/s
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Long Dominant Frequency = 9.94 Hz., Amplitude = 0.0835, PPV from Event = 4.44 mm/s
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MicL Dominant Frequency = 4.00 Hz., Amplitude = 0.00846, PSPL From Event = 0.250 pa.(L)
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Notes

USBM RI8507 And OSMRE

254 L M | } bt
200 4
Post Event Notes
100+ J
so : —
Microphone Linear Weighting >
PSPL <0.500 pa.(L) at -0.071 sec E
ZC Freq N/A E 2+
Channel Test Disabled 2
Q
3 10+
Tran Vert Long > 1 *
4 +
PPV 7.37 0.127 470 mm/s 5+ 2 -+
PPV (Ponderated) 8.19 0.188 514 mm/s 1 * o
ZC Freq 7.5 >100 10 Hz
Time (Rel. to Trig) 0.167  -0.240 0.148 sec »
Peak Acceleration 0.0398 0.0133 0.0398 g 2+ + %+ +
Peak Displacement 0.148 0.0 0.0683 mm *: & [}
Sensorcheck Disabled Disabled Disabled S
Frequency e i . iRz 14 -3 | + -
Overswing Ratio e 1 10 20 50 100
Frequency (Hz)
Peak Vector Sum 7.52 mm/s at 0.167 sec Tran: + Vert: x Long: 0
A 4 |
1 T T
MicL — —+ - —— — ——
Long -—;Lf"-:ll’ﬁfx_-?‘u-.f‘r-‘-fa
Vert
fria
Tran foimH e
| i | i |
A T '
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger=p——
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Tran Dominant Frequency = 6.88 Hz., Amplitude = 0.153, PPV from Event = 7.37 mm/s
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Vert Dominant Frequency = 2.06 Hz., Amplitude = 0.00613, PPV from Event 0.127 mm/s

A 4 | | | | | | | | | Il 1 1 | | | | | 1 | | | | | |
0.02 1 — T \ — T i T (— T T f — T T — T 1 T \

W“WJ‘I‘W |I‘IM Mul’hmw b A Mﬂ‘h Mg nlnu

byl

MEJM g M«(hqwjln..m,'(rhﬂﬁkujm“1| il ‘hl;l,[w“lll,]'lUIJ'I.llﬁ lvulhml.m .n"l m‘m;wl.l ulml.\"n.'ﬂl.x e

004
2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Long Dominant Frequency = 6.38 Hz., Amplitude = 0.0924, PPV from Event = 4.70 mm/s
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Notes USBM RI8507 And OSMRE
254 t I ettt | I ' f—t—t—t
200+
Post Event Notes
100}
wl 1
Microphone Linear Weighting >
PSPL <0.500 pa.(L) at -0.043 sec £
ZC Freq N/A E 20
Channel Test Disabled 2
é 1o
Tran Vert Long > |
T #+
PPV 5.97 0.127 419 mm/s 8+
PPV (Ponderated) 8.68 0.165 7.39 mm/s 1 g [*]
ZC Freq 5.1 >100 45 Hz +g © 2
Time (Rel. to Trig) 0.285 -0.246 0442 sec
Peak Acceleration ~ 0.0265 0.0133 0.0398 g 24 LA *
Peak Displacement 0.166 0.0 0.135 mm
Sensorcheck Disabled Disabled Disabled :
Frequency a» o e Hz 14 t t q ] { ettt}
Overswing Ratio o e 1 2 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 5.98 mm/s at 0.287 sec Tran: + Vert: x Long: o
h 4 . | |
i I T
MicL 0.0
1 ]
Long 4\‘ HI-‘J‘ ']J‘ AT a e 0.0
Vert 0.0
I
]
Tran G R 0.0
I | | |
A T T
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger=p— <
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Tran Dominant Frequency = 4.38 Hz., Amplitude = 0.265, PPV from Event = 5.97 mm/s
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Long Dominant Frequency = 4.19 Hz., Amplitude = 0.182, PPV from Event = 4.19 mm/s
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MicL Dominant Frequency = 5.44 Hz., Amplitude = 0.00717, PSPL From Event = 0.250 pa.(L)
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Notes USBM RI8507 And OSMRE
254 ' + | 4 ' + b +
200+ 1
Post Event Notes
100+ +
50 1
Microphone Linear Weighting @
PSPL 0.500 pa.(L) at 0.016 sec €
ZC Freq >400 Hz E 27 T
Channel Test Disabled 2
é 10+ T
Tran Vert Long > t
PPV 5.08 0.381 432 mm/s 8 + T
PPV (Ponderated) 502 0128 422 mmis Bl gy
ZC Freq 174 256 238 Hz g t.2 o
Time (Rel. to Trig) 0.259 0.109 0.384 sec * 2" g °° *eﬂ o
Peak Acceleration 0.106 0.0530 0.159 g 2+ N By Y *+0 +
Peak Displacement  0.0493 0.00031 0.0448 mm e +.0
Sensorcheck Disabled Disabled Disabled 9 @ @
Frequency . e e Hz 1+ —t— - | o0+ o8+
Overswing Ratio ek b 1 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 5.08 mm/s at 0.259 sec Tran: + Vert: x Long: 6
y | | | | | |
T T T T T
MicL 0.0
4l
Long ||*Hﬂ#fﬂp”§],..t e 0.0
I H
Vert 0.0
Tran :,r"., o 0.0
! 01 1 T + : + 1 | 1 1 + i t } + }
.}l 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger= p

<
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Tran Dominant Frequency 7 56 Hz Amplltude 0.0794, PPV from Event = 5.08 mm/s
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Vert Dominant Frequency = 2.50 Hz., Amplitude = 0.00453, PPV from Event = 0.381 mm/s
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Long Dominant Frequency = 19.1 Hz., Amplitude = 0.0707, PPV from Event = 4.32 mm/s
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Notes

USBM RI8507 And OSMRE

2541 1 t f T |
200+ -
Post Event Notes
100+ T
sl 1
Microphone Linear Weighting I /
PSPL 0.500 pa.(L) at 0.051 sec £ P
ZC Freq >400 Hz = 20+ — T
Channel Test Disabled 2> A
K] N
Tran Vert Long > 1 s
PPV 3.68 0.254 4.06 mm/s 5+ +
PPV (Ponderated) 4.62 0.156 460 mm/s t ¥ ]
ZC Freq 8.8 >400 178 Hz +0 : =
Time (Rel. to Trig) 0.911 0.011 1.405 sec + oF ,; 5
Peak Acceleration 0.106 0.106 0.106 g 2-+ 4 9z -
Peak Displacement  0.0755 0.00009 0.0732 mm Lk 2y
Sensorcheck Disabled Disabled Disabled e & T &
Frequency e e . Hz 14 | } } ' +Hig o &° Pt
Overswing Ratio e oinic 1 2 5 10 20 100 >
Frequency (Hz)
Peak Vector Sum 4.66 mm/s at 1.405 sec Tran: + Vert: x Long: 0
Y t 4 t t ' ' b t :
MicL - 0.0
Long e 513““‘ 4 "“-4"‘1,, P 0.0
Vert - S — e —— S S T — 0.0
Tran 0.0
i P | | i {
A T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div
«

Trigger = »
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Tran Dominan

t Frequency = 6.75 Hz., Ampli
| | | | |

tude = 0.126, PPV from Event = 3.68 mm/s
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Vert Dominant Frequency = 2.19 Hz., Amplitude = 0.00424, PPV from Event = 0.254 mm/s
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Long Dominant Frequency = 6.00 Hz., Amplitude = 0.111, PPV from Event = 4.06 mm/s
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Notes

USBM RI8507 And OSMRE

254 t i t [ o | —+ *
200+ -
Post Event Notes
100 1
50 1
Microphone Linear Weighting »
PSPL <0.500 pa.(L) at -0.216 sec I
ZC Freq N/A E 20 T
Channel Test Disabled 2
é 10 1
Tran Vert Long > !
PPV 267 0.127 152  mm/s 6+ T
PPV (Ponderated) 294 0.0984 208 mm/s
ZC Freq 6.9 >100 85 Hz
Time (Rel. to Trig) 0435 -0.241 0491 sec d
Peak Acceleration 0.0265 0.0133 0.0265 ¢ 2 + -
Peak Displacement  0.0544 0.0 0.0306 mm W 2
Sensorcheck Disabled Disabled Disabled + @
Frequency e e " Hz 14 ettt} A E—— -
Overswing Ratio 1 5 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 2.77 mm/s at 0.435 sec Tran: + Vert: x Long: 0
Y + + + + i + + + t
MicL 0.0
Long TN 0.0
Vert " - - - T - T 0.0
Tran P e 0.0
I | | | | i i |
A T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger= »— «
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Tran Dominant Frequency = 6.25 Hz., Amplitude = 0.0901, PPV from Event = 2.67 mm/s
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Long Dominant Frequency = 4.56 Hz. Amplltude 0. 0419 PPV from Event = 1.52 mm/s
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Notes

USBM RI8507 And OSMRE

254 + —f——— | ¢ L
200+
Post Event Notes
100
0L |
Microphone  Linear Weighting w
PSPL 0.500 pa.(L) at 0.037 sec £
ZC Freq >400 Hz E 27
Channel Test Disabled F
7]
- 101
Tran Vert Long = 1
PPV 2.54 0.254 254 mm/is 5+
PPV (Ponderated) 2.68 0.121 218 mmis |
ZC Freq 123 >400 175 Hz
Time (Rel. to Trig) 0.320 0.074 0.521 sec + e
Peak Acceleration 0.106 0.106 0.106 g 2+ o+ g
[°] + 0
Peak Displacement  0.0285 0.00019 0.0303 mm +0 @G, % qf”ﬁg
Sensorcheck Disabled Disabled Disabled e + +"g + o
Frequency e i o Hz 14 [ R >WQ+ 2 [
Overswing Ratio o e i 1 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 3.10 mm/s at 0.320 sec Tran: + Vert: x Long: @
y | |
T T
MicL 0.0
Long —rﬂ%ﬂm‘kﬂffj;ﬂm{ ‘?-"]'iir"'h""‘" i 0.0
Vert — 0.0
Tran 0.0
. - — i —t ‘
0.0 2.0 4.0 6.0 8.0 10.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div Sensorcheck

Trigger = »- = |
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Tran Dominant Frequency = 7.19 Hz., Amplitude = 0.0522, PPV from Event = 2.54 mm/s
006§ b T
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Vert Dominant Frequency = 2.25 Hz., Amplitude = 0.00439, PPV from Event = 0.254 mm/s
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Abstract

Today, blasting operations are used to develop underground spaces and extract minerals in
mines. Improper design of blasting operations in mines has always led to hazards such as fly
rock, ground vibrations, etc. In mines that operate simultaneously in both surface and
underground mines, severe ground vibrations resulting from explosions increase the
likelihood of instability in adjacent underground spaces. Any instability in the underground
space can lead to human and financial damage. Therefore, calculating the maximum
allowable peak particle velocity in an explosion can help to increase the safety of
underground structures. In order to investigate the effect of blast vibrations in an open pit
mine on the underground structures, ANGOURAN lead and zinc mine has been selected as a
case study. In this research, an attempt has been made to provide experimental relationships
to calculate the peak particle velocity and determine the allowable value for this parameter by
seismic surveys inside the main ramp of ANGOURAN mine during surface blasting
operations, and also to modify the blast pattern if necessary. . A total of 19 seismic recordings
of surface blasting events have been recorded. Among these, the maximum PPV recorded is
9.67 mm / s. According to the observations, no damage was visible in the underground space
of this mine during the surface blasting operations, which shows the correctness of the open
fire pattern of this mine. Finally, experimental equations for calculating the PPV using
univariate regression with a scaled distance parameter are presented. These relationships are
categorized based on the impact of a fault on the eastern and western regions. The correlation
coefficients for the eastern and western regions are 0.9544 and 0.7357, respectively. By
comparing the obtained relations with the previously presented relations, it is concluded that
the mentioned relations had higher correlation coefficients than the previous relations. By
examining the fall occurred in this mine and using the provided relationships, a threshold for
small local falls has been presented.

Keywords: Blasting, Ground Vibration, PPV, ANGOURAN lead and zinc mine
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