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a8y B dpe A 8 A% AANA 2549 BT AT, /N1FHA IFH
AREFoZ QA3 T:} 4 Q&7 @ X}fﬂ} ETEHAoU o A7Ee Z18HA A
B2 f83A 28 F U Aoz wddEd.

2. A28 F3} Ao e o] WA
21 Wokr g A B vy 54

RS F7] FoA gAGE dEo] Bl 2HAE FA%Y FH(FIHE 7
ERE dAF A=(YAAR) ol delMe S92 WEET &Yl 180dB ]
B2 gejste wu A 7] dAHE FARN S92 AstHE At

HE BT FHE INTE ARSHAE A9l FARAN %2 ojdH=
DAAL G ZFFHe BAE X 19 2H(FZTEAFAL 1993)

djo 10
J,-‘_

# 1 FAAGZRY 92 oY= YAATINT 3$)
oF  F(kg) LA A= (m)
1 3.3
10 7.5
100 15.0
1000 33.0

dutEow Wi ZEYL HE ¥ FyY4E /A3 Yo, 01~200Hz ¥ F
g7 Fdol ok o] WY F 20Hz o4 wnEgLe Alge]l B8 § Jde 7HHIY
o} 2ol "vh. 20Hz oj3}e] AFHE Al 71HFHE By Aol B FE QX
gh o Hla A W AR Ay e E4glel Ansle 540l U, HE § TR A%
A ol ASS RAYAT. '

13999 237 AFn 3F5g FE L¥Eges FPsed AT ujdy 7}
999 253 AFAL S FEI}A J|ed s Fo

S FA A dupEete] YU U 2L A Y FEH Aok

O ZaAAHAA AHHA dnte] A2 AF Fr g

(A¥rE A =+ 29HZ, Air Pressure Pulse, APP)

@ AAAF o) 72 AgHE o

rlo
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~

to -

—

ftid
>

(X¥F- 52, Rock Pressure Pulse, RPP)
@ FAd gre] ES A YoE 7l29 B2E
(&5} 7} 28, Gas Release Pulse, GRP)
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8, mmfs 1138

(a) ANIF (b) AE YR w5

A 2Hes)
(c) A WRNe Wihg
123 2 AF U - ARelHe wag

a9 38 SUY AFAMY BY whaed AFEH cFEY 289 oJAALY
2% Asje] @ 45 HnE Jud Aol IFAM & & AFel A 4G £F
W AR BPET HYws 280 =¥ds 2880 9H e 28U

2]
UENES € 4 ATHE TS, 19%)

=

to 1o P~

120

| ~a- Ed CHLSARY JAY : 2.3-4.6)

110 4 o T8 BULS(RIRE FAY : 2.0-4.0k)

100 4

\

E(dB(A))

80 4 ‘\
a 70 . —— .
<« .
60 - . -
50 4
40
30 T T T T T T T T T y
1] 20 40 &0 80 a0 120 140 160 180 200
ol2AH2l(m)

a9 3. 4499 HE 2 =3E &5 ASFAE

2.3 F9}4(frequency) ¥4

a}
o] &3l7] sl AgET £yt dAHeE AYI}E AL BY FHF9 £S(pure
o

tone)o] ohiet el g0l TRV BFgos EANY) HES o BFSL HE F
Bedz BARE Ag 35 BAolda @

ANBRE THFO] FHAIW 2 FAS FARTL U 0o T 9o nat A



HY g2Ade] $2Ad F7 9 289 FH7 7] 2

[¢)
9o
FART e 7 Fie 2

sEE BRac
oj9}Zr e AE Fuiw SguEe =U)E BEAdY XFd Fag, YO SdEEY
L 3] 5

o
O
[
1
fm
o
)
g
®
2 2
-y
c
2
2
AL
e
2
)

~

o714 no] 1/1¢]

7492 28R, 1/39 249 1/388ruee dh ol8d FeA
2} U< (bend)e] EAFT5S
log f, =1/2(log f, +log f,) =log(f, f., )2

2 A9z, & o 4% 2o Bk

fo=Viif.=V2f, Hxser "ug)
fo=Vhf.=V2 f, H:1/3 SEl2 TH)

SenE Y e 2 Y ABFors FAFRE 4 W E 29 2ok

£ 2 S6R2H 7 B 3§

&V
we
ox
e
.>;|.'4
a0
N
5=
4y
o
ofy
>
N
5=
¥

3 dsa(Hz) | 224 45 90 180 | 355 | 710 | 1,400 | 2,800 | 5,600

e AdFata(Hz) | 45 90 180 355 710 | 1,400 | 2,800 | 5,600 11,200

AT (HZ) 31.5 63 125 250 500 | 1,000 | 2,000 | 4,000 | 8,000

4, 2 e g F(bandwith) bw=f,—f19 %hdF(%bw)e T& Ho 2 A4S
B, T 238 SeE R 1/3588UHE £4F de 18 317 2o
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® —%E}H 8o At 100
[ 1/2)_2(~1/2)] Hz, !} 90 S EY |ud
o 8
obw = (bw/f,) < 100% —~——~ 431 o A ?I‘%BY
% 70—
o} 50 . /3SELR
2
®@ 1/3 SelBgEHY 39 W
(1/6) _ o(—1/6)
bw=f 2V =27V Hz, 4 315125500 2,000 8000
Pebw = (bw/f,) X 100% ————— 4 3.2 SA7 ()

a9 4. SeEEd Y S4HE

9 NogHE 2eH T 1/33e8 Py %IAEL A o 70% L 23%7 rk.
22l ol9e] Bele) 2] mat A8 R A HFEAY|E Yol

a3 49 SElE 2 1/38EE Yoy SgHEe 24tz dB FakstE 1 g HE 2o
o, 25A9 ARRAYINRE F3A Fu AT do AVl vdetde gl v o &
ol tHAS%15 8, 1999)

3. 4330 € A5

31 4yg=xA

2 A7E M Az AT AQ7)TY Hdold ALAZ F2 AR FEA
A oR20a4F, BRF sATAY 25577, 478 F5 $T c18FHA
4371+

E AT7E HaH e FARAAM WA o 271
Y 59} o] ZAYE F T 60, y800, L 3000)S o] &3l FZHL &
AEE Aoz wu gE %L PLAYLL ¥E F
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HY W3A4e $eAd R B2 229 Five 27 2@

25438 5

B ARY 239 AFE 8 A48 ZF5L 3T FY dFo2A Ayt oMEP A F
2 AFEEE Adut el Fiol e kA AFolth dwrHer 2% AV|e
DA A FE FHF 7m FE)oA oF 90dB F= G

a9 6. AHE EE

WSAde 79 #74

488 A dFE 8e AFAN 2gA7T B0z weAdd AHEHT e
PEARAEE A Aom AP o] &d WEAEY FTFY FAHAL F 04FCE R 3,
a9 7% Zo.

sample 1 =
N P g FAGEA) e FeAd 2 FAEA)
5 AL ZA+2EX20cm+FAZL1H
] HF X T S 1o
sample 1| &3 7§A| sample 13 +ol 2% 20cm + B2 F 14+ 2 E 720cm
RAFTI A+ EX20cm+ A 217
OSE T S
sample 2| 2¥x 20cm sample 14 + 2 EA20em
sample 3| A2FXA 40cm sample 15|84 35cm
sample 4| 2~%2 60cm sample 16{ %7440cm
sample 5| 2% 80cm sample 17| 25 312mm
sample 6| 2~& 2z} 100cm sample 18] 51}30cm
sample 7|9%%& 20cm sample 19| "2+ 4
sample
sample 8| 99%&<% 40cm 2(;) a2 4
2EX20cm+2 Z420cm+ AZ R
=)
sample 9 20cm-+ 91 Z£20em sample 21| 2&|25cm
HAZIA+AZA20cm+F 3 1G4+ 2 EZ]
B Z}x AR T & yo
sample 10 & %(0.3cm) 1& sample 22 90cin+BA F 1 A+ 2~ E 2] 20em + 91 £420cm
BA T A+ AER20cm+F A E 1A+ 22 FE A
B 2] =} T o L
sample 11| & ¥(0.3cm) 2% sample 23 90cm+ 3 A F 14+ E220em
RAZ]IZ+AERA20cm+ R A E14
T P — T [o]
sample 12 22 2)20em
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HY $eA49 4eAd $H B2 289 Fiee 27 2F

B ARAZ 088 £5FHIIE AT ARY 2R3 SCIOEAR B4
ME : NESM74)24 Fui7k 288 397 428 284 7153 235 2479 7%
3]

I
(o
[l

T [e) =
EQ(57t4 %), IMAX(HW A L), LE(E 2 A
o

Al EAs, SAHE ZF7e] gE
#oz FA A g HyPo] shEsith

53], $7the T ERE SR A fFFA 2 FHE A BAE & den, F
AH datag HAIZto 2 7 FE| oA Monitoringdl® A& 2 THEZ EYo] 7pedit)
2557 54 4 Ade ¥ 49 2o
R 4 ASALZAHY)(SC310) AZr] B4 2 AY

T % A
. P 1/2" removable 200 V polarised condenser microphone (C—130)
Microphone

Por 1/2" removable prepolarised condenser microphone (C—250)

» LF, L5, LI, LE and Leq

» Limits: 0 — 137 dB

» Upper Limit superior crest factor 3, 5 and 10: 130, 126 and 120 dB
» Limits Lpeak: 0 —140 dB

Measurement range

Compiles with the UNE—EN 60651 type 1 standard.

Frequency weighting o
= | weightings A, C and Z.

Time weighting LI, LF and LS according to class 1 tolerances.

EN 60651:94 (A1:94/A2:01) type 1. EN 60804:00 type 1.
IEC 1260:95 type 1.

Standards

Mark CE

Electrical noise 14, 5 and 22,0 db (tipical) with Frequency weighting A and C.

» Lineal frequency weighting

» Sensitivity to 137 dB and 1 KHz of 7,4 Vrms (tipical, with 0 dB Gain)
AC Qutput » Upper limit of 9,5 Vrms (tipical)

» Output impedance 100

P Gain of 40 20,2 dB
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A K

Type 1 according to IEC 1260:95
Octave filters Nominal octave bands central frequency: 31'5, 63, 125, 250, 500, 1000,
2000, 4000, 8000 Hz

Mz

;L

Battery 1 6LF22—type 9 V alkaline or lithium battery
Dimesions 340 x 82 x 19 mm
Weight 627 gr with battery

32 AFEHA U8

AT

T AZ BG ZANE 479 FLAS A5 BHY 287 Fo4
o}.
rgAe) ZHPAE 28ATU) £8371F nAste 7m, 1ime} AN AZE 4

AL

Az &
g A7 540 hE AZe THLS 9 $SALY 28 FAEHE =) A
SAEAZINE ol§3te] WeAAY LAFmaxol % S F4H FeA4LY Fos

o b
oE
L
i
i
ol
o
3B
£
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4. AZABe} 24
41 5 AZE LAFmax(H) ASAY S5 i) 28 54 324

ZZo 93 A3E HeAEEE 2HAR 70m, 11.0me AAA &FAY Fo4 B
4 54 Afast SAH)E B3 ST Sgdde & 5 19 9% 2

E 5 UeARE LAFmax] 9% S¢UY 532

wreAaR Point 1(7.0m=]#) Point 2(11.0m=X]3)

sample No 241 AFmax sample%Llﬁk‘]ﬂ}qu]ﬂA] 291 AFmax sample@lz‘ﬂi'a];q\ﬂlil_/\]
sample 1 105.10 0.00 99.70 0.00
sample 2 94.50 —10.60 89.80 -9.90
sample 3 87.60 -17.50 79.80 —-19.90
sample 4 81.10 —-24.00 79.50 -20.20
sample 5 80.90 -24.20 79.40 —20.30
sample 6 78.10 -27.00 77.40 -22.30
sample 7 88.00 -17.10 82.40 -17.30
sample 8 82.90 —22.20 81.00 —-18.70
sample 9 80.80 -24.30 78.60 -21.10
sample 10 101.60 -3.50 94.40 -5.30
sample 11 92.80 -12.30 86.70 —13.00
sample 12 88.80 -16.30 85.20 —-14.50
sample 13 80.20 —24.90 78.10 -21.60
sample 14 89.40 -15.70 87.70 -12.00
sample 15 90.80 —14.30 88.20 —11.50
sample 16 80.00 -25.10 75.30 —24.40
sample 17 78.10 -27.00 76.20 —23.50
sample 18 84.80 —20.30 83.00 -16.70
sample 19 98.60 -6.50 95.40 -4.30
sample 20 94.70 —10.40 92.50 -7.20
sample 21 86.50 —18.60 84.40 —15.30
sample 22 76.40 -28.70 75.20 —24.50
sample 23 78.60 —26.50 77.20 —22.50
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Sample® Sl & (LAFmax)

110
BE2AYAN Point 107m) : 105.1dB{A)
LD CeAnrerensvesravaisan P o B T DT
100
so |
i
3
L
80 |
70 3
P ot § B I [ Point2 # & &:75.2dB(A) ]
80 o
1 i i3 0F o3 0§ 0§03 3 3 3 3 3 313 3 ; E s in ;
g E % 2 2 2 g E H
i 2 3 3 3 2 % % %mmg i ? i % N S R A A |

23 9. W3 AAE LAFmaxe] 9% e

Z447, gdade] A g1 WSAE sample22(F A 1A+ F 2] 20cm+F ] 13+ 2
E A 20cm+5 A X1+ Z X]20cm+Q) Z420cm)©] point 1(7.0m) XA 76.4dB(A), point
2 (11.0m) A Fo) A 75.2dB(A)S JEFHATH

ot e dejol Ao AgF wwsld HEAE sample22= point 1(7.0m)A] 7 of A
-28.7dB(A), point 2(11.0m) A @A 245dBA)Z 7HF F53 PHEE YEAAT

42 YSAAE Fy d9 49l

4

o o3 LAY 238 FHAT 7.0m, 11.0me] ANA LAY FHSTAHAE F
B WS /MHI9e AFo5 H9(10Hz~20kH)Z 3l FAFIds F9E 1/3
octave band2 =33t A¥, 19 10, 1€ 119 zZod 1.6kHze 34 tidoA] 713 =
A S4AEE YehA

i

gEMAE(7TmMAF) 88

110
—emsampie 1 s gample 2 ——sample 3 - gample 4
100+ sample 5 sample 8 ——sample 7  --sample 8
~sample 9 ——-=sample 10 ~~-sampie $1 sample 12
sample 13 g ample 14 sample 15 ~sample 16
e0 | sample 17 sampte 16 ~~sample 18 ~---gample 20
sample 22 ——sample
LA ’ S — -
g 70 r)s
X, -
80 [ ¢
50
‘0 N L
| == vnn 2y F0a [
30
PR M . M N .z o a IR PRI PRI
g ¥ 2 2 2 g2 & & £ 2 2 2 ¢ 2 2 & 2 2 £ 2 2 ¢ £ £ 2
2 &% 2 R R B § 3 2 2 82 & % 3§§3§=ﬁa#ﬁﬁ¥%55§-ﬁ§§
8 F g & 8 H 2 &2 & E e o
1/3 Octave band center Frequency(Hz)

a9 10, 252800 A% P2AAY F3E RAE 2U(7.0m)



HY 32449 g2Ad F7ol BE 289 FH7 27 B F

110 YEHAL(1IMIE) SSyd
———gample 1 o sample 2 ——sample 3 sample 4
100 F sample § sample & sample 7 ~-—gample 8
sampie 8 sample 10 - gample 11 ——sample 12
sample 13— sample 14 sample 15 sample 16
sample 17 sample 18  -~—--sample 19 - sample 20
o0 sample 21 _*==—sample 22 _-——sample 23
80
L 70
60 |
s0 | & A ]
40 }
=z gOA S8 FD4
30 ~
PEERETEREREEEEEEEE I EEREE 2888 g
1/3 Octave band center Frequency(Hz) T
a8 1. T84 o HSAEY For dgE FTU(11.0m)
o P8 >~ [e)
43 oA AE FF95 U 9(1.6KHZ) o S4a4
2 o o = o =
FFoa g 16KHzo| M9 w2y Sdeid S3d 98 HA ¢ A
70mo = W& sample No 16(%7 40cm)e] 71.7dB(A), 11.0m A HolNE wead
sample No 22(3AE14+2E X 20cm+E 2] F1 4+ 2 E 2 20cm+5- 2 L1+ 2 F X 20cm+ Q] &
£20cm)7} 741dB(A)E 7H4 Fe Sgtdd $E2 Ui
1o FFM4 16KHzOWA Sampled S 2dg
1
EBENYA Point 1{7m) ' 102.6d8
100 |
/\ ERWYA Point 2(14m) : 92.8d8
a0
o
80 |
[ Pointz meg:71708iA)
70t S point 1 B agi7a 1dB(A)
e point ~—#=point 2 J
60
3 S 0% 3 O%$ ¢ 9% % o%oe2 = & o o= 5 e 2 g T 8%
L S 5 & 3 % 8§ 3 3
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% 6. 7374 dd(L6kH)N M) weAEY Seteld

w22 2 point 1(7m12] 7;,;}1} e point 2(11m2]?§l§) Ty
- sample 13 ST = sample RTA

sample No R P +213) 235 P 7213

sample 1 102.60 0.00 92.80 0.00
sample 2 92.80 -9.80 87.60 -5.20
sample 3 86.20 -16.40 77.20 -15.60
sample 4 78.80 -23.80 77.70 -15.10
sample 5 78.10 -24.50 76.70 -16.10
sample 6 74.70 -27.90 74.80 -18.00
sample 7 86.00 -16.60 79.80 -13.00
sample 8 80.00 -22.60 75.80 -17.00
sample 9 78.00 -24.60 76.10 -16.70
sample 10 99.70 -2.90 87.60 -5.20
sample 11 91.40 -11.20 82.40 -10.40
sample 12 86.70 -15.90 82.10 -10.70
sample 13 77.20 -25.40 74.50 -18.30
sample 14 86.40 -16.20 85.60 -7.20
sample 15 89.40 -13.20 87.20 -5.60
sample 16 77.00 -25.60 71.70 -21.10
sample 17 75.80 -26.80 75.30 -17.50
sample 18 82.80 -19.80 80.80 -12.00
sample 19 95.80 -6.80 89.40 -3.40
sample 20 90.60 -12.00 87.30 -5.50
sample 21 84.70 -17.90 82.50 -10.30
sample 22 74.10 -28.50 72.50 -20.30
sample 23 75.70 -26.90 73.80 -19.00

44 99 B3AZE LAFmax $3 23 93 449

o] 9]¢ LAFmaxe] 9 £3F&4F7, 5 235d dAF 77 7H3

F5d F2ARL =HAZ 70molXE sample No 6(2=HA))7} 7810dBA)E 74 4Z 3}
A veElhte s, 11.0m A YA sample No 16(% )7} 75.3dB(A)S 713 4358 ZHEE
el QL.
E 7. 9Y 3840448 LAFmaxe] 9% &4ed(7.0mAH)
Point 1

ez Ay 74 HFO Q%

sample No| &9 &4 =31 AFmax sampleglz‘ﬂi’%i]‘ﬂ]ﬂ’\]

sample 6 1 2ZA100cm 78.10 —-27.00

sample 17 2 T2 B/12mm 78.10 -27.00

sample 16 3 2 240cm 80.00 —-25.10

sample 5 4 2 EX80cm 80.90 —-24.20
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o= . Point 1
:i;pxlﬂeéﬁ Zi;;j oA A =L AFmax | SAmPle 1 sl
244
sample 4 5 2 Z A 60cm 81.10 -24.00
sample 8 6 Q124%40cm 82.90 —22.20
sample 18 7 H4930cm 84.80 —-20.30
sample 21 8 Z25cm 86.50 —18.60
sample 3 9 2E2]40cm 87.60 -17.50
sample 7 10 Q1Z£20cm 88.00 —17.10
sample 15 11 w2 35cm 90.80 —14.30
sample 11 12 HAF 272 92.80 -12.30
sample 21 13 2ZX20cm 94.50 —-10.60
sample 20 14 223 94.70 -10.40
sample 19 15 A1 98.60 —6.50
sample 10 16 BAE1A 101.60 -3.50
sample 1 - EF)ukA] 105.10 0.00
X 8 ¢ WA AW LAFmaxo] 98 -&<alw(11.0mA] )
WA Ay 7&? uro ) A POISH:mZDIE EXER
sample No 9 =1 AFmax L
sample 16 1 %47940cm 75.30 —24.40
sample 17 2 IEH12mm 76.20 —-23.50
. sample 6 3 2EZ2100cm 77.40 -22.30
sample 5 4 2 Z280cm 79.40 -20.30
sample 4 5 2~ ZZ 60cm 79.50 —-20.20
sample 3 6 2 FEA40cm 79.80 -19.90
sample 8 7 A1 %£40cm 81.00 -18.70
sample 7 8 A Z%20cm 32.40 —-17.30
sample 18 9 F130cm 383.00 -16.70
sample 21 10 2 25cm 84.40 -15.30
sample 11 11 BARF2A 86.70 —13.00
sample 15 12 HA 35¢m 88.20 —11.50
sample 2 13 A2 ZA20cm 89.80 -9.90
sample 20 14 D273 92.50 —7.20
sample 10 15 RAx1A 94.40 —5.30°
sample 19 16 A1 95.40 ~4.30
sample 1 -~ F 30 =kA) 99.70 0.00
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5.4 &

£ A7E HYEse PAdd F2 ASE PSAAEL olgdd 2837 Fuso
2718 2% AESEon 1 A% Ued 2e BEL 4 & AN B Z P}
o @zAd ma AXstE PLAH SlE Aok AR HYEHA) Be £F
AR 9% 712482 FEHN0H B

1) WA A LAFmaxo) 9§ 24&A A3, $2 A2 sample22(F & X134+ 22 FE X 20cm+F-
A E1A4+AF A 20em+3 F L1+ A E R 20em+ Z2420cm) 7} 7|42 div] 24.5~28.7dB(A)
o ZH=E yehgich

2) Exo o3 24D £5E FY AATOm, 1LOm)dN FREH, FFuEF UGS
16kHzol A 713 & S4ad-& Yo

3) FFu4 g 1.6KHzol M9 weA42A" g &3 93 A & SAHAAL
70mol e W A3 sample No 16(34 40cm)o] 71.7dB(A), 11.0m A FoMe W42
sample No 22(% 32 ¥13+2AZ X]20cm+3 2 F13+A E X 20cm+3 2 L13+2 E X 20cm+Q1 &
+20cm)7} 741dB(A)E 7}8 Fe +4dHE FF& et /

4) O HAAES ¥ LAFmaxd) ¥ £55RAS, FF L& o ZA7 MR
Yz g FLAEL 2 AT 70mo A& sample No 6(=H=|)7} 78.10dB(A)E 713 453}
A Yelton, 11.0m oA+ sample No 16(%74)7} 75.3dB(A)E 714 435§ =&
Yetl A

5) & 439 data £427%, £5dY BFAT AT, V1FHY ¥ LY), ARLE,
AT HSAAY] LAdE T2 A5y E}*«l L7t & A=7t EFEUG

G O AFelX e 7S n3dte A5AL TgFo] AT HH, HWT 7
F, 95 Bl e AP, WAL DAYHE TASA FH e F Re=
deE

Fagd

AR 7| SAR L, 2007, HSAAA YA data,
Fd4, 1995, 25358, pp. 117.

Y=, 199, 28358, pp, 227.

HAE, £714, 2006, AH S - AF AFE, pp. 25

ANl A o
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6. 71738, AYF, 2002, 45N L 913 w3 F, pp. 253, 259.
7. Charles H. dowding, 1996, Construction Vibrations, pp. 372, pp. 220-221.
8. Siskind, 1976, Noise and Vibrations in Residential Structures from Quarry Production

Blasting, U.S. Buream of Mines, Report of Investigations.
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