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Summary
At the end of 1995,inhabitants who live around a stone quarry, which produces infrasound,lodged a com-
plaint with municipality against the factory. As such environmental noise was measured in the factory
area.For example,sound waves, sound level and the sound propagation were measured. Spectrum of sound
and resonant frequencies were analyzed. From the spectrum analysis of the sound wave, spectrum level of
frequency range between 10Hz and 16Hz was found to be mainly high. We got to the background of
sound generator. From these actual generating conditions, methods for noise reduction were discussed and

the countermeasures for improvement were proposed to the factory. Several methods for noise reduction
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were carried out.

One of the most effective one was to separate the frame which was monolithically constructed between the

crushing stone machine and the frame of the building. The main cause of the produced sound came from

the transmission of vibration made by the machine. After these improvements, noise level in over all

frequency range was reduced by 4dB.

In addition, a final reduction of about 10 dB was achieved by

introducing other prevention methods and a settlement was obtained to the complaints,

Keywords ! Prevention techniques for Infransound, Analysis Infrasound

1 L&z
INETERL S IEBEOBEANED—DTH B{ER
EEIL. Z BRI > THEFTTCELLETHS,

il A O TSI 12202 6 20000H2 T 3 £ b

nTws, UL, EEESE. CoTHHEEE ) 25
AR FEHO AMIZIIEZ 2 72 w20H LU T o5 E
BEEEZZATOHzE TOFT L vwhL T, {bh2T.
ZNFHEOEDRL FIZEAEFRKE W TH B,

—F. ZOEREFIC VTR, 8L ETH—V 7
A ZENMES:, FMEEL EAHL L T { 45%D
RELENTw5, Ll BEOHREROEELIC
LoT, BREEEHET ABHEHEWEHI £ L
HRD'H 5, R, EREEFREC L 2FHEON
ErRHLNTW 3,

AL, HE2HWICH B RMITHOWRRIIEE
POEERE;FZEL, BUERY LEEFBLIETS
NIZNT, TS DT OFHREE L BRI E 4T 725
REBRETELDTH B,

? AEEE _
1995121z, HE 3B dh 2 A TEHELINER

e, "EEROBEOS VX | “HEFK—LT
5", "EBE T rofErticaddto TER, i

FRLBBROT T X Tholz, HOKF THREL LR,

RRIGTET 2 AMTHED L EERFTIC L D 2427,
BLBIET & Ebic, Bt eahilE 8K
FAL TE,

ORI & o T, B LR BT IREGRAE & Bk
PHEFEML 255, EHICL~LOETFE2AL6H, X
AT & BEEIREIERAT10064E 9 H 6, WIRE, o4, *i%
AL 7,

EZAHT, KPR THFENRSELHHTH - 720 T,
TEARERT A CHELERL. FOMNERLTEREL,
FRMNERTIECITAL ZNERYVEL TS,

3 W=

(1) WESHA

HzElt, EEEE. B & UTHR O b5 EER
A, THEANEED L 1 A— P VA TERFRIIE T
AR

IBLEFEEEOMERRIR I OB ThH b, &
fEEE & TN 4 — P VER T B,

B2y~ 28

@ BETiER

1 AESFOREER

2) BIsESR .
BREFOWERR. B L 2BEIREWEALNDS
DT, U BB L VIR £ A THIE R T 7.

WU E R AR TE 1007



(3) BEFtov=—|

AL ERERERo 7 4 bk, LSPL (11T 1
»550Hz T7 7 v b)) EHAWTHEL .

4) WExH

BRI LFREL T 2 KR EE O RAMEIL.
ARG g > B BRah S ClE L iR, 25 i
THBZ XML, ZOBBIREEEYDBEOT
LT T 5, flElR, COBEZPLMMILT
FHHIL Tw 3,

(5 W=RLWEEN

T 1996429 B 5 H

HWECER L - BEIREROMBERE A 5 2HII2H
EEAT-72,

4 19974 2 A14H

1 RicgE L 2 Sl RO ME # 1T - 72,

v 19974£ 3 H14H

RN EF 2y 772 0IClEEREML 2. B,
BEREERIC B W, 19954F12H 198, 19964F 1 H30H
CHAEET->Tw 5,

(6) WIERERS L Uoirigse

T EREEER . VA8 NA-1TH

4 F—F—Vva—§F— Vo—e TR A r—niti

PC204ARY
I TECA# S
I FEEEOATE D 7)) az s TR 1/ 3
TANERREE FETT 74—
DY A R R R TR
5C53

4 BEESERDOOHEHROSE

M HER SRR HIcER] L -2 TEs 48
5HT, FAEERIOFNLBY Th D,

O SR (1995412 F =)

2B VEHOW B AR ORHNTETF 72,

ORI WO R4 > FEOEE (199545128,

19964 3 A S i)

LHBVWEBOZL v IEERAEEE L, BRETOR
v ~ARRILIZ %078 EHEEL. 285 55H50
NI 1EENRELTCERHL T3 E2—F—niE
#5810 %3G, RO, =5 —
% A\ THGIE IR O 8 2 3% % S0Hz A H4SHz~ZERE L 72,

2EEELCIABICAERSEREL 2b - B8R L
50Hz7» H45Hz~, BIHZEE L Ty 728 % 3 51045
Hze b 42Hz~ & Bik#E Tk,

QHiE R NLNEE (19964 8 H i)

HEVWEBEEZ AT TWEERERNIZ, BHE 2 ANERE

BT rELICEBERAML 2,

@IHOBB O X B 7 L — 205 (199741 H
SE i)
BENICEREL T 2 BRE R cllA EIF72 71
—AICEBENTWE, i, TNV —LITTHOEE
D7 —hE—RICERL T, TOELR, Bk
BB inb ) . TROBEIREEOREIEE 5 T
HIEHHALL, MREL UL, ZoBELAEIcH S
IR 7V — DG BBTH -7z, Dk, TH
D7V — A LB N BEL THE#T-72, 2K
L0, BB L (T o,

O3 2 WEOBRM O3 (19974 3 A%H)
IRE)L 2 W OIRE A E R L TSR ORI R E
BRICEb ), HIBERARErRBEL kL Jic, o
NI A MiThEFHL T, Zoafvidhie
RiThicB 2R, &) BRRFRS SN,

5 AMIBOERESFONERR

HEfRIT, T CREL R L WE SR~ 5,
T B, FRESROSIIER U 2 TR,
1/34 7 —7a# LFFTo#ThH b, TREAR
DA TAT » 2R R 2R,

25T 1/3ER. RGREEEITSAEE
BOABARELZ D THRRBE R R Z EMIZ AL 2 7T
E%wv, —7, FETHArik, B S8R EE = o
TE2 50T, HIENRICHEUMNT 2 2 2460 Z 0o

V:E‘fﬁ‘o 72,

(1) 1/3# 7 F7—74htrawic & 28R

T 19964 9 H 5 HooflwE

BRI BEEhE— & — 0 BEEH F H10% FIF 724k
Ths,

WEMACHEL 2HRER1ICTT. B, 1/
3athit, EBREBIERNE LD EIATHY)H—%
BT, FRAT Vv bEAI - 2,

WA, Riokyic, BEW, BEED» L 1m,
BEE»L10m, HEEED4HETHE, ThE. F

R EHAFRER 1997



R EREERO1/3F55 -7 HHER (1996F9 A5 H)

40

EHET, TIHEOBEHAEIL L T v 2 BORES LT
LTwa, ZoafrsEFft ) SElwIE10, 12.5,
16Hzlz & - 72,

DI BLTERERLVSNOBOIR12. 5H2ZH TH - 72,
FOLAREBEETRIB, APAB2dBE - T
2o o 12 5HzEEEEY & BEEAREIRED L ~ L2213 36dB

5. ZORIOBROL < LSEEOREEE 2T

B EEMLTWE, Lizd-7T. ZoBE#EEHO v
NN ERRL B LI AR DTS T A EEEL
iz (E?2),

(&) sxcHm

—

—~—EMRE
——EmaEmiE!

25 3 4 & 83 @

PR A H)

ENEEORBE L EFEGRTD /3525 -7
AHTRER '

X2

o, TBWE £ OMIE Tid, 25HzA H40Hz D8
DV~ H*12, 5HZIE0IE & Tl e WA E v L~
2EERL TV 3, L L., ZomifiiEgEREEIC LSV
~OE TR E L, BREBESTIIRBIL L L~y

SRR A 16] 2] 25] 31] 4] 5[ 63] 8] 10] 125] 16] 20] 25/ 315 50] 63] AP
®ER 60| 62] 84 691 71] 77| 71 77| 94| 112] 97 77| 87{ 80| 88] 74| 74] 112
WM 51t 62| 53] 67| 62| 69| 71| 64| 761 90| 92| 78] 82| 84] 79[ 78 78] 94
[Hk B 5% 1 Orn 611 58| 82] 64| 66| 64| 65] 84] 72] 87} 84| 73| 71| 76| 76| 74| 74| 88
EWEE 27| 44| 49| 56| 57| 51| 52] 53| 64] 82f 68| 58] 64] 58] 56 60 60| 82
N EEREE | 45! 40| 46] 46| 47| 44| 371 40| 48] 46! 50 51| 59| 63] 62] 55 44| 67

B dB

FCETLCWS, —F. 12.5Ha B 0%, Bl
MRS DL, LADET 2 A% 25 R
B 2 WEsh b, BENLZDNEL I, T 5150
mBERL 7z BRFE T67dB (12.5Hz) »EHIE R, = Hic
L. 12.5Hz L D GHE0 v~ z60dBULTTH -
72 '

4 19974F 2 A14H flE

BEOREHREL LT 2, WELLT, BEOT7L—
AEnbWEFIEI AT TVE 7L — Ak EEL, 4
B BOIRR S BB OB D b7 & 5 24T -
foo ZORERE. R2DEBNTH B,

EHELSCONEHERES L, FEOERERETH -
7210HzfE#* 5 dB. 12.5Hz#* 4 dB, 16Hz#* 1 dB %
NEREA Lz, APTIR4dBEA LT3, E3ic
Z ORERERT,

7 BRI EEORSR

WS TIT - 72 4 B OBk SRS O ST R 2%
2w Y, '

5, XD EBBH~BHLILITLAL T I,
MEQ) oMo R CERERLTwWS, FHLEOL
~NWEAP T88dB. ekEREAEFE O V< Ni216HzD
86dBTH - 72,

DEKE, Ko —F - HEKEELEER
19964 1 A O WSE Tl FE & i LA P 783dB & #
5AB T A - Twnh, R, SlEERD L~
N H12.5Hz » 16Hz Tit Z L Z N 5 ABIET L T 3.,

#7 BWNEEOUEED1/3F 79 —7THHBERO—K (BiNE=L)

ool B 1.6 2| 25] 31 4] 5] 83] 8] 10] 125] 18] 20] 25] a15] 40] 50] 83] AP
10964120198 | 43] 49| 52 59| 57| 471 57| 54| 58] 82| 88| 60 59 63l 58] 57| 57| 88
1996 ££1 A 30H 47|  43] 43| 49| 48] 461 48] 51| a2 77] 81] 62} 82| 65| 53] 53] 53] 83

19964E9B5H 45 44] 49] 58] 57] 51f 52| 53] 84 82] 78] 58] 64| 58] 56| 60| 60] 82
1997 £2 1480 50  42] 43 47[ 6ol s1] 54 50| 59] 78] 65| 54| 58] 54| 53] 53] 47| 78

- Bz dB

HEBBREPHRMFR 1997



(&) & »cHDH
's 5 38

«
&

% 82 B 10 125 @ 20 25 M5 40 5 82 AP
Pl R MHz

B3 TEEERO /3325 - ToHERRE (GiREE)

¢
182 5 %1 4

IR L, BEREP RSN ZORIE. FH
Tdh =72,

L#L, 2EHEBEE LTHEHZ S LICTIFRTAHRLE
ZA, YHOMIETE, APOL_nizh iz 1dB
LT bidofe, BEEGSMHERTE, 1 HLHX
16Hz»15dBiEi L2 & @12 5Hz Tl 5dB b - T
LEof, 2HENMEENERIC L - T, Bk~
NIFERAEANL T P LTWa, ZRIZEDAPOL~N
DEITHZ NBH LN o7,

199748 2 Ao RiZ. BiEoRlE & L LAP T4
dBFA o> Twh, HEEANKL12.5HzT4dBE This
T, 2DV ~bix, 19954128 L i L AP Tl
dB, REZEOFFZVXHFHLLLEINVETL. &
BOREL LWL _LE Ttk o7,

(2) FFTick 44

AHRETHEL ZEREFTO L ~3, BRIITHE
NKRELSERL wnizg, FFT (F#l7 = ) —ZER)
THM AT - 720 FRIE 1/ NTHFTRETHS I DY
S OHACTFFTIC & 399 CEMBEME RTA R,
ZOGHREFRIC L - T, 1/ 34 777 TikBN
dp o RREREDHIBA L 2,

B4 56 544 L 2219964E 1 B L 19964F 9 A 1.6
Hz7r 550Hz T REESITRRER T, B, [HEE
DHHITEMER = & ifT» T b, WIS HEBL 22
RlE&EH 3 ABEHRNA TS, 2, FEETOHLL
BREAEEFPET4AZRIPORACTL L,

INLEMEELL, SDVEOT—y —DREHEZE
bEeads, TN ELEVWERBEHRI 7 LT
B, RIDAEEZ 1ELrE2 > LREATIE., 1

I T
a L i
E100~ _
oL ]
53
=T
&k
o)
g - L
=
p-‘ B
50
0
Freqency EHz]'I 0
i 4 ﬁ%ﬁlﬂﬂﬁﬂﬁ@FFTﬁﬁ(%ﬂ%@)
T T
100F 4
E B .
=,
£ 80
=
B
@
[o 8
D 6o
Q
=
O
o
40r .
taesld s ' A Y |
100 10!
Fregency[Hz]

B5 19969 85 BREDEFT N (HiNE)

3Hz, 14.25Hz, 16.5HzA "5kl T 54728 & 4@
BERYEET L L84 0L 5i212Hz, 13Hz, 16.5Hz
237 FLTwa, B, 12013Hzi, 2&KHLT
VBADWEESLREL TV b ENENOEFEE TR
54 TR Th Bicbrib b, RBEL T2 EK
IR > T3,

FETOG T THEZEMT 5 T2 it ERFHED v
~SUHMETT 52 EHRI LR A D LHATRND,
19974F 2 A = 3 AORIES ¥ 2 &, BiEHoR#
#ECRRTE T 5, SREREA12Hz T 9 dB, 13
HzT5dB. 16.5HzT 7dBETF L Tv 5,

WM R EAER 1007



— 160 —
REYR, ZU TIERGEEE ARG ST TE 2 7R

R3 FFTR&LZENETORABAFRR Bl L BIEEES L 1L LIz D THD, Shic, #
EE B[ 1B 168 mEncnEsEo¥oF LEEL LEHALOBRE
80
1908 1A 30H TR OENEEE EDT LD Th b,

x4 FFTICL3EMECOREEIITRE

BER 12 13 165

19908 #F9HHH 84 83 68

1997 #E2H 148 83 = 83 72

1997 F3F 148 74 78 85
Hf dB

¥ 7o, ARG HEE RS 2 BT B 7B HlE
TBECEEL 2, B I BT 5 0wk
F 270 Th B, LaL, 199641 H £ 19974 2 Ak
HoflE i BN ErREAL Tz,

T
A EIOBITE & L HRORRE 217 - MR 2 £ L5
EOENE Ik B,

(1) B

19954E 128 4 519974 2 A & TRIEL 7 1/84 7 5
— T AT O RY b, 1995412 £ 199748 2 Al OXIHERE
20 SRFUHHFIE, 12.5H2T 4 dB, 16HzT1321dB.
AP TI0ABTA) . HEDHEHIBN T B,

(2) FFTS47

FETHM T, SRAEEE RET 5 D@L b,
I D E B D MISE % EFEI FIE T2 72, ARE
THLB OB, E— 5 —OHEERIC L > T
7 ¢ L7z 12Hzd 5 17THzo iz sk R i dh - 12,
(3) H9

D kS b B i bR L 2SR OB
& LCH. BMORR 2T 2 Bt om0
DIRBHRBOBEI(ED ) 2 KK LRI % 570
LT L u EDRROD DHLNRTH 12, &
7o, ERRBE ESRET ML, EROH 2 BELH T
TE RBEWPICBLMT 2NETHS I,

Bhhic

REEE, BERED L 1ELENIT TRIE ETE
%ﬁwiﬁﬁ&%mﬁtmmLtgﬂﬁ%éo:nem
RIZ, HE2HMEER. BEReERXAReTEE

FERRERERRREE 1997





