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A.1 Especificaciones de los sismbgrafos

Vasquez Sanchez, Ned Yamile — PUCP — E.T.S.I. de Minas

Minimate Plus’

Advanced Vibration and Overpressure Monitor

Range of When we asked what you wanted in a
Applications: vibration mogtor, you said “Everything
So. we designed the Instantel® Minimate
* Blast-monitoring Phus™ vibration and overpressuse moni-
for compliance tor. Ever since, it has become a favourite
* Near-field blast of contractors. consultants, engineers and
analysis blasters, becanse it offers unrivalled fea-
* Pile driving nires and versatility in » rugged and easy-
* Construction to~use packnge
activity
* Demolition
activity Versatile
* Heavy Use the Minimate Plus monitor with an
Transportation Instantel Standard Triaxial Geophone
. dege (ISEE or DIN version) and an overpressie
monitoring mucrophone (Linear or A Weight) to pro-
* Structural vide a rugged, rehable compliance monitor- ®
analysis ing system. Add the Instantel 8 Channel
* Underwater option and a single monitor may be used
blast monitoring with two triaxial geophones and two micro-
* 4 of 8 channel phones <
data acquisition For more demanding monitoring ap- x
* Ramote plicanons, the Instantel Blastware® ) g
monitoring - 3 2
Aute Call Home™ Advanced Module software provides the p
capability to monitor a broad selection of
* Stuctural vibration and overpressuse sensors, as well
monitoring - ¥
Flex™ as sensors for structural and environamental

measurements. Monitor vibration, ambient
environmental conditions. and the move-
ment of structeral cracks, all af the smne
tune, all nsing the satne Minimate Plus
MOontor.

Intelligent

For remote installations. the Instantel
Auto Call Home™? feature will momati-
cally transfer event files from field 10 of-
fice as they are recorded nsing a variety of
wired or wireless modems. From there, the
Blastware Mail feanue of the Blastware
software atomatically distributes files or
summary information to mnitiple e-mail or
text messaging addresses

Easy to use

Key Features

Instantel Histogram Combo™! mods allows capeure of
full waveform records while recording in histogram mode

Auto Call Home fearure aniomales remole momionng
applications

Sample rates from 1,024 to 4,096 S5, per channel with
up 1o 65,000 S5 available on a single channel

Avnilable Instantel 8-channel option allows for two
standard geophones and two microphones to be operated
from one Minimate Plus monitor

Nogevolatile memory with standard 300-event storage
capacity (optional 1.500-event capacity)

Change

utpect to

! ) v

Even with all of these features. the Mini +  Records waveform events up to 100 saconds long with *
mate Plus system ts still easy for anvone to standand setup, or wp 1o S00 seconds with advanced serup g
use, A lugh-contrast LCD, gight-key tactile e
keypad, coupled with simple menu-driven * Continvous monitonng means zero dead time. even 8
P P i 8
operations, provides complete contro! and while the unit is processing g
confidence £
Minimate Plus - everything you need *  Any channel can be matched 1o a wide vanety of sensors -

% L - geophones. accelerometers. or hydrophones S

and more L]

Z Instantel

T a8y

The World’s Most Trusted Vibration Monitors www.instantel.com
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Minimate Plus”

Chammels Microphone and Tnmaal Geophooe or 4 independent user-configurable channels (two Microphones
and two Triaxsal Geophones or & mdependent channels with optioaal 8-channel
upgrade)
Vibraton Monsonng (with Steberd
Troaal Geophone)
Range Up to 254 mun's (10 m's)
Rewolubion 0.127 nuy's (0.005 uy's) or 00559 mun's (0.000625 wmy/s) wath bualt. i preamp
Acausacy (ISEE / DIN) +/- 5% or 0.5 mun's (0.02 m's), whachever s larges, between 4 and 125 Hz / DIN 45669-1 standard
Trnsdocer Densty 213 glee (133 Ibs/ft)
Frequency Range (ISEE / DIN) 2 to 250 Hz, withan zero to -3 dB of an 1deal fiat response / 1 1o 315 Hz
Mevarnuay Cable Length (ISEE / DIN) 75 m (250 f) / 1,000 m (3.280 ft)
Asr Overpressure Mowionng
Weightg Scales Linear or A-weight
Linear Range 88 to 148 dB (500 Pa (0.072 PSI) Peak)
Linesr Resoluhon 0.25 Pa (0.0000353 PSI)
Lmear Accuracy =/~ 10% or +/- | dB, wiuchever 15 larger, between 4 and 125 Hz
Lunear Froquency Response 2 to 250 Hz between -3 dB roll off pomts
A-weght Range 50 to 110 dBA
A-wesght Resolumon 0.1dBA
Revord Modes Manual Smngle.shot, Continous
Sevamoc Tngper 0125 to 254 men's (0.005 %0 10 m/'s)
Acoustic Tnggers
Linear 100 10 145 dB
A-weaght 55 t0 110 dBA
Sarnple Rate 1,024 to 4,096 S/s per chanme] (andependent of record tume), up to 65,536 S m smgle.clane]
mode with advanced software (max 8 192 S/5 per channel for 8 chanmels)
Record Stop Mode Fixed record time, Instantel® AutoRecord™ record stop mode
Recond Time 1 1o 100 seconds (programenable m one-second steps) or 500 seconds plus 0.25 seconds pre-tripger
AutoRecord Tune Autn window programmable from 1 10 9 seconds, plus a 0.25 second pre-tngger. Event i recorded until
actrvity rematns below tnpger level for duration of auto window, or until avalsble memory s filled
Cyede Tune Recording umnterrupted by event processiag - no dead tme
Storage Capacaty
Fudl Waveform Events 300 one-second events at 1,024 S's smnple rate {1 500 event capacsty with optional memory upgrade)
Evert Stunmanes 1,750 (8,750 event capacity with optional memory upgrade)
Record Modes Hastogran and Instantel Histogram Comnbo™ (momior captures tngaerad waveforms whale
recording in Histopram mode)
Recordng lorerval 2,5 0r 15 secoads, 1, 5 of 1S minutes
Storagps Cigracaty 46,656 mtervals - 3 days ot S-second uservals or 436 days af 15-numute mtervals
(wath memory upgrade - 15 days at 5-second intervals or 540 days at | 5S-numute meervals)
Duensions 1x91x 160 mm (32X 3.6 6.3 in)
Weight 1.4 kg (3 Ibs) t
Bupery Rachargeable 6 V sealed gel cell - capacsty for 210 hours of cantmuous monstoning i
User Inferface 8-key keypad with domed tactile keys -
Drsplay 4-hine x 20-character, high-contrast. backist LCD -
PC luterface RS-232 ) §
Awallary Iputs and Outputs External Trigger, Remote Alarm, coondmate download from GPS &
Environmensal 5
LCD Operatmg Temperatare 10 to S0°C (14 to 1229F) H
Electromes Operating Ternperanire 20 to 60°C {4 to 140°F) 3
Remote Copmarneation Conpstible with Telephote, GSM, Cellubar, RF, Satelive, Short-haul modems and Ethemer® device servers H
Augomatcally transfers events when they occur through the Instantel Auto Call Home™! feature -
Addshonal Festures Monifor start/stop tamer g
Corporate Office US Office &
306 Lingget Drive BO6 Commerce Park Divvs,
Ottawa, Ontarneo K2X 389 I Ogaensburg, New York 13005 | ﬂ.
Canada USA 3
a2
'é I t ¢ 2 Xmark Corporthon, bnstartel, the Ao € wovd, é
nstante Bostrace, imscnare. roscoprom g

or ity affivates

The World’s Most Trusted Vibration Monitors

Black & Decker
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Hasta 127 mm/s, auto-rango.
Frecuencia pico, con los criterios USBM, OSMRE,

de 0,25 a 127 mm/s

Sismica
DIN 4150, UNE 22381 vy otros.
calibrado a menos de 1% de la referencia B&K a 15

Rango:
Niveles de disparo:

Andlisis de frecuencias

Hz.

Precision

Onda aérea
de 100 a 142 dB.

de 106 a 142 dB.
calibrado a menos a 0,4 dB de la referencia B&K a

Rango:

Niveles de disparo
30 Hz.

Precision
1024 muestra por segundo cada canal, en todos los

General
modos de medida.
Todos los canales de 2 a 250 Hz (-3 dB),
independientemente del tiempo de registro.

Frecuencia de muestreo
Manual, registro continuo y automatico.

Respuesta en frecuencia
De 1 a 20 segundos.
40 registros de 1 segundo, incluyendo todos los

Modo de registro:
Tiempos de registro

parametros del registro. Memoria de estado solido,
con mas de 10 afos de vida de almacenamiento.

automaticos
Almacenamiento de registros:

Meétricas o imperiales.

Temporizador de encendido y apagado programable.
Identificacién numérica de los registros programables

Funciones especiales

Unidades:

Temporizador:
Identificacién de los registros:
Bateria recargable.

8,1x0,2x16cm.

desde el sismografo.
Vida de 10 dias (240 h) en modo de monitorizacion.

Bateria:
Dimensiones:
1,4 kg.
De -20 a 60°C.

Peso:
Temperatura:
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A.2 Modelo del informe de medicion

Date/Time

Wert at 12:25:47 July 1, 2012

Trigger Source Geo: 0.800 mm's

Range
Record Time
Notes
Location:
Cliznt:

Us=r Mams:
Caneral:

Microphone

Geo: 254 mmi's
4.0 sec{Aute=35ec) at 2048 sps

Linear Weighting

Serial Number BE14E588 % 8.12-1.0 Minimate Blaster
Battery Lewel 8.2 Volts

Unit Calibration January 8, 2009 by Instantel inc

File Hame FESBDB1H.AZD

Post Event Notes

Sizmograph: BES

Location:

Coordinatas: S53125,8 7 GE4E852 T

M=z, Instantansous Chargs (MIC): B8kg / Minimum Delay: Z5ms

USBM RISE0T And OSMRE

PSPL 6.75 pa.fL) at 0.935 sec bt F————++++ F——— -+
ZC Freq 47 Hz 00 - T
Channel Test Passed {Freq = 20.5 Hz Amp = 478 mv)
Tran Vert Long
PPV 0.782 2.54 254  mm's
ZC Freq ar T8 1356 H=z
Time {Rel. to Trig} 0.880 0.008 0881 sEC w
Peak Acceleration 0.0830 0.188 00785 g E
Peak Displacement 0.00831 0.00885 0.02893 mm =
Sensor Check Fassed Fassed Fassed é"
Frequency T3 7.5 T4 Hz o
COrverswing Ratio 1.8 a7 3.8 %
Peak Vector Sum 2.82 mm/s at 0.881 sec >
B ¥
. =
P BB X
e g 2
1 I PRI B | | " B
1 1+ 1 =+
1 2 5 L] i) £ W =
Frequency {Hz}
Tran: = Vert: © Long: o
¥ I ] ] I
t | t t t t T t t t t T t t t t T t t t t T
MicL -[- S e S e U“L 0.0
Long r !'h.— .lu‘“v"u -:.!]."'*u'qw"r‘—' 1I P 0.0
I e daas 1| N
Vert C F- ey — LK1}
Tran | e i -‘I\./fﬂ\ 0.0
E | I ] ] I
—x— t t t 1 t t t t i t t t t i t t t t 1
LK1} 1.0 20 340 4.0
Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 2.00 mmds/div Mic 10.00 pa.{Lydiv Sensor Chedd

Trigger = p——7 —— —
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B.1 Caracteristicas de los explosivos utilizados

B.1.1 Riogel

Technical Charactenstics

Density Range {g/em?) 1.25
‘_/_r,k-r.llv of Detonation® (m/fs) 2800 - 6800
Relative Effective Energy' (36) —
Relative Weight Strength 108

Relative Bulk Strength 169

Gas Volume (L) 933

1] ANIO- Densiry 8,80 glom?, EMfective energy 255 Mg

* VOD = dependent om appication, Glametet, confmement, and serity The maomem walue withia the range & the Ideal VOO

Standard Packaging 1.10
{Nominal values)
[ gy | D S

32x250 260 9% 25 Mastic filmn cartndge|HOPE)
40x500 781 32 25 Plastic filen cartridgelHOPE)
-';( Ix ‘;'.tl ) 1 )f‘.l,l zix-l ’ 7)}1 F’l;slvrri.' m ~r:i—'" -d.’]‘('|>|>‘0.-")">tr)i
60x500 1786 14 25 Plastic film cartridge{HOPE)
T0x500 2400 10 24 Plastic fifm cartridgelHOPE)
80x500 3125 8 25 Plastic film cartridge{HOPE)
';,\ll;.ﬁa‘;l d(§}'l ] (N 24 l‘;-,nr filem rarn\ﬂgclH(Iﬁ;
110x495 (OO0 3 18 Plastic filn cartrdge|HOPE)
Transport Classification Standard Packaging
i | - Contact your local MAXAM
Clazs 11D representative for further information

UN Number o241
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B.1.2 Rioflex

RIOFLEX MX 7000

Technical Charactenstics
{Nominal Values)

Average In-hole Density™ (g/em?) 1.0-130
Velocity of Detonation® (m/s) 3500 - 7200
RELATIVE EFFECTIVE ENERGY' (%)

Relative Weight Strength 114 - 130
Relative Bulk Strength 142 - 211
{_J;s Volume (Lfkg) 1002

1 Effectve ensrgy 2260 Wiy

1) ANFO: Densary 0,80 glos
o, diameter, confinement and deasity. The macimum valoe withes the range is the ideal VID.

* V0D is degendent an appl
™ ANFO dopeng prill dessity or Mruck configuration may sot alow for the dentity range pecified Please Contact MAXAM sriof 00 commiament 1o & ipeaific denily range

NOTE: The average density in the borehole is Sepeadent on Aole lengen

Average In-hole Water Use in Delivery
ANFO%
Density™ glem? Resistance Wet Borehole Method

RIOFLEX MX 7000 1, (J - I 30 Excellent Remmmpn(‘ed Pump

RECOMMEMDATIONS FOR LISE

HIOFLEX MX 7000 critical dinmeter 1s dependent on its density, for lower densities the critical diameter s 76mm

Priming requirements ~ RIOFLEX MX 7000 1 foomulated to be booster sensative and reguires a minimum of a RIOBOOSTER
400g primer. Smalies primess may reduce the performancs of the explosives and are nol recommended with ths product, It
15 recommended to use additionsl RIOBOOSTERS where there 15 o risk of column distupbion andfor explosave column length
exceeds 12, RIOCORD detomating cord down loes are not recomemended foe use with this product range

Water Resistance - Suitable for pumping into blastholes with water

Sleep time - Up to 4 weeks i static ground water and dependent an hole dimmeter, density snd ground conditions. Check
with MAXAM before sleeping RIDFLEX MX 2000 for leagths i excets of 1 week to ensure optimal performisnce

STORAGE AND TRANSPORT
RIOFLEX 1 transporied s a non sensitized miatrix suspensaon, classified as-an oxodizer 5.1 and should be stored in tanks and
silas in accocdunce with all focal regutntions for the storage of oxidizer matenals.

Product Classification RIOFLEX
= g our local MAXAM
1.1D for further informatior
UN Numbes D241
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ESPECTROS DE RESPUESTA
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C.1 Relacidn de espectros de respuesta calculados
e Sismografo B69y B70

Tripartite - Espectros de respuesta - Sismografo B69

d - Espact. Resp
! Vert. (N"1/869)
T .|| =Espect. Resp.
Vert. (N“2/869)
—E3pect. Rasp
Vart. (N°3/869)
—Espect, Hesp
Long. (N°4/88%)
—Espect. Resp
Long. (N"5/865)
—Espect. Resp
Long. (N°6/869)
—fpact. Resp
\ Long. (N“8/B69)
«" | =—Espect. Resp.
i Long. (N°10/869)

PV (mm/s)

Frecuencia (Hz)

Tripartite - Espectros de respuesta - Sismografo B70

1.000

—Espect. Resp.
Vert. (N“1/B70)

—Espect. Resp.
Vert. (N“2/B870)

—Espect. Resp.

100

Long. (IN®3 870)
—Espect. Resp.
Vert. (N"4/B70)
—Espect, Resp.
Long. (N°5/870)
—Espact. Resp.
Long. (N“6/870)
—Espect. Resp.
Long. (N"7/B70)
—Espect. Resp.
Vert. (N°8/870)
—Espect. Resp
Vert. (N°9/B70)

10

PV (mm/s)

Frecuencia (Hz)
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e Sismografo B71y B72

Tripartite - Espectros de respuesta - Sismografo B71

75 /| =—=Espect. Resp.
Vert. ([N°1/871)
7| =——Espect. Resp.
Vert. (N°2/871)
Espect. Resp
Vert. (N“3/871)

/| =——Espect. Resp.

\ Vert. (N°4/871)

A =——Espect, Resp.
Long. (N°5/B71)

—Espect. Resp.
Vert. (N°6/871)

’| =——Espect. Resp.

: Vert. (N°7/B71)

¥ - Espect. Resp.
Vert. [NYS/871)

~——Espect, Resp.
Vert. (N°10/B71)

PV (mm/s)

Frecuencia (Hz)

Tripartite - Espectros de respuesta - Sismografo B72

—Espact. Resp.
Vert, (N°1/872)
—Espect. Resp.
< Vert. (N°2/B72)
—Espect :Q?P.
Vert, (N°3/872)
¥| ===Espect. Resp.
Vert. (NY4/872)
~——Espect. Resp.
¢ Vert. (N“5/872)
- Espect. Resp.
Vert, (N“6/B72)
—Espect. Resp,
Vert. (N°7/872)
— Espact. Rasp,
) Vert, (N“8/B72)
| =——Espect. Resp.
Vart, (N°9/872)
—Espect. Resp.
Vert. (N°10/872)

PV (mm/s)

Frecuencia (Hz)
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e Sismografo B73y B74

Tripartite - Espectro de Respuesta - SismografoB73

1.000 X 7T S P AT
XK A & 4P

¥| =———Espect. Resp.
Vert. (N“1/873)
—Espect. Resp.
Vert. (N°2/873)
—fspect. Resp

Vart. (N93/873)

100

——Espect. Rozp
Vert. (NY4/873)
—fapect. Resp.
Vert. (N?5/873)
V| =—Espect. Resp
Vart. (N°6/873)
#| ==——=Espact. Resp
Long. (N°7/873)
: —Espect. Resp.
Long. (N"8/873)
—fipect. Resp
Vart. (N°9/B73)
w—Espact. Rasp.
Long. (N®10/873)

PV (mm/s)

0 1 10 100 1.000
Frecuencia (Hz)

Tripartite - Espectro de Respuesta - Sismografo B74

\
/

> /%{3}(’ Y] =—Espect. Resp.
S f Long. (N°3/874)
/ alk g . / —Espect. Resp.
X -, : Long. (N°4/B74)
HEIR \_\\\.‘ —Espect. Resp.

<
E K
E Long. (N°5/B74)
z % —Espect. Resp.
Long. (N°6/B74)
——Espect. Resp.
Long. (N°8/B74)
1
0 N
0 1 10 100 1.000

Frecuencia (Hz)
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e Sismografo P54

Tripartite - Espectro de Respuesta - Sismografo P54

—Espect. Resp.
Long. (N°4/P54)

)| ——Espect. Resp.
Long. (N°5/P54)

—Espect. Resp.
Long. (N°8/P54)

1.000
)
S
E K
.g, O
>
=9

1

0

0

10 100 1.000

Frecuencia (Hz)
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