<RNE,

;f Kobe University Repository : Kernel

R
4ope

PDF issue: 2025-12-05

PrERRIC & 2EEKRE DEFRIEICET 5 A6

®

AN

S /N
ma, B2
ZHAR, Bz
=H, &HE&

(Citation)
HAKRERERLEMERLE, 1:22-28

(Issue Date)
2009

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(URL)
https://hdl. handle. net/20.500. 14094,/81002718

KOBE

\j].\]\'l:lihl'[ Y
J

%)



MFRFRAGET ARG 5 195 22~28 H 2009 £
doi:10.5047/gseku.j.2009.003

BRICEDERREDESTHIEICET 22 HMAR

Bt AMET-n BE'-HEX B2 -BE BEE’

'IFHRHEEFER
CENEREEME B X
(% £F:November 30, 2009 =¥ :January 12, 2010 /A BH:January 18, 2010)
F—U— R BPEEE, MEEUERE, N ROVRME, RERE

FURILIHICHEITHREESE, ERARSICLIIRARNTESHETHS. ChicdLTH
WONBHEFDEFTHEIOVTEBMRERFADL L, BETREEOHINSLY. KHRT
FHEMEETIVCEP2E—ROBEZTERZAL, ERMNLRHZEA. BRAERREERO

EFROESHMERAELLEL, TOEFTHEORAMBICOVWTHRRERA-. £, EHR
HEICEDVT, HEREOHEEHNETHECRIFIEZELEFL, ETHERED-ODEHR
MGHRZR/HLZHAA-. HERSE—RELTEHLTVD EARBEDBEIZDONTII,
ARRTAVEMGETILIZE 2T, EREOHEROETHEOEEA DA LEEE L TH
MTELN, FEOBEPHAICKI>TEBRATELRWVEELR oz, =z, HEROFEICD

WTIE, FEOXHEIOEMETHIRERBUTICEEL, BRRREIRREARBOT 1 v TITE

By 518,

FL®HIZ

A H & 1X100HzL FOFR 25V, 1 - FEE5%
ORAGEWR, FERSOMEEY), 23T oS -
MiF%k ORI E NS AL D, BT/ NS OR, K
JEFAB RO EORRBIE NSO L REAELTEY, MR
ZENBNLODOHTICHIET 5. TOREEFICLS
WEICIE, BEZHZONED TWRRE] ©, MEIRE
e R - IRENK - B - X R A B2 H 3 DB -
AR B b. T, EHoEEEREN M E LT
Z LRV EWEREOF IS SN DA, AKER T
F I Wiew, ENTEN >TZEBEAT, HFEK
HEEFELHZELHVRMEICRSTND.

REQZBEOH E LT, bR RE] LI
ERFCRATHRBEEENFR E R ORHY,
TV THGALEGEOERN S, ZOBRENT X 5 X
Dl EOEENRET D, REETICL D HEICEIE
SIRMNMMETH D0, Bk L7z b RAVRME LHICB T
AR R AE~ORMFITIE, bR OISR A
BRET HHENHOLBNTWS.

L, brpVakatips, S O &R I 03
72 B B DR K O B HUE Mg 2 2RIV F R
BHT, PiEmERELTH b VR T2 RS T
5 EEENBETIHALZABND.

FEDNIAE LSBT LR AL, BLHERA 2170,
FHAE R O LB B A2 RO SR OS2 Th R
75T, LEEITHIVHELTYH, KL a X FER
FHTERTRER L 22D

ML EEYITERT 5 ETRVETHRENSFONDAIREMN TSN,

L7 -T, &5 LD TRI S LT Al P hE
FCERT DI ERERITHZ LN, WEL<T
OICEETHD. Fiz, HEPEE LG ERR
DWEZ BT 72DICh, BIFREICK 2EEEETO
TEF R DUV CIRER Ze e LT & 72 o TN D

b ROV LHIZ 31T DB E RS K 2 K8 I
FICHET 2 ERDOMERITIZUTOL OB S 5.

b > FOVFERE THFI B THRAT B KB E O PR
MR 5D, ERLINRA, TR & FREE T 5 2
T, THROZEME TR L TWD.

PAARNTEE I & DRAEITHONT, FilE FHONTRED
H T ABA~DEE, HEEM~DFE, NMR~OFBIZD
WCHHBIL, ®SERERL TS,

W1 HVTERBEE AR LTz HEAR S REHE O F5|
&FE) & MREEFNEHM G LGEES) OMELBEN
T 5 & T, EEEEICBERT W2 A b — Xk
T5ODRRHERL TN,

BHLNE b U FAEBETEICHN SR D BERICD
WCOBRE F OB EEIT> VD, BUEL AW
LTV DB RO, MhaEOREE, FiEHIEIC DN
THHL, ZNOHEROMEEOERNT—2 &, D
MEFFEZOWTIRRTWS. F, B THEICL-T
HENRELLEHA L, ThEaEE LS EORTED
FEHMEEZRL, BEANEDL TREON > BIHE)
UTOMEM/RD L, HHENEEINIERHD Z
LERLE.

R DBEELTIX, KEHF T3 5 BNV E
BHIEHIPERT (R 7 0 71 AHI#) @ 2 S OERIT T
LNDHZ EEHHAL TS, HEANCOWTIEL 15



Bk AELRERFREBE TAERREE. 55 15 22~28 H (2009)

n, AN FICHT 2 FRIRMREER TS DICH L
AT 4 7 3 AHIENCE L CiE, SIS mItE o &2 B
L, WL LbicA 7 Z—7 406 dBIET D Z &
BIRRHNHICE EFEY, EANZTFHRIITRILTH
AN

FH DI AT ¢ 7 3 A2 BB LI Fm %
WXz HNT, 3FEOBERME (GRC/S%IL,
RCaryzU—h, BHIA) OMWEHHMEDFRIE & #
R R O RE 21T > T 5. fER, BREOAT
EHEMREEZZ 2 G A L, IRERIROEF I c& /e
WS, EBIIZRT 4 7R AR O, WEE BT
EDHTLEMERLTND.

FRRO XD BB HE ENTVWDE N, BEREICLS
BRI 35 DM D TER T DV T DR 2 i, B
MRIREIII R SN, T, BIEBREOMIESL/ T A
— X DEN L BEERE~ORBICON T o7 b D
1272 <, BFEBEORE HIEIZOW T RIARE D 23 -
Tn5%.

AW TIE, BiE BRI & DARJE B & O FHE O Ak
KO, BFEREOHEEC/ T A — & DB RHEICRIT T
BIZOWTOEBIRMAEZGLZ L2 AN ETS.

% Z T FahyOH#HY % W, BiFEERE L TET L
b L CEBFMEZ T 5. HinstERe, B
BEAC & 2 AE I OB £ 0 FERME & e+ 5 2 &
T, BiEROBEFT RO A 7 = X A& BRI AR
T5.

£/, HRAEEIC L > THERDOE /T A —F D
{EASEEFEIC KT TR AR L, BSOS FEA
KRG A—=RIZL-T, EOEIITHBTE Dk L
T5.

PLEOKGN G, BiE RO K OWE &0 THED
TENLAZ BT COIEBER 72 50 L& 7R d

1. ROBFEEBER

Z 2T, BEREOESHMEICOWT, Fahy?Ic L5 H
— T I LI B EBERER A BN TS, Z0ET
T, GEEOBERNCE S\ R L Ry, SR
ORI & HEREEEELTRBY, AT 4 7 3 AHlH
IR TORD N OWTHEET 5 Z LK S.

Incident wave 4,

Transmitted wave C,

Reflected wave B,
——

Vibration displacment &

PiC1 PoCy
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supported by the stiffness s with damping 7.
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Table 1 Surface densities of the sound insulation doors.
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Fig. 2 Types of the sound insulation doors used in the tunnel construction.
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Fig. 3 Sound insulation characteristics of fiberglass-filled
double-leaf steel panel type doors in Tunnels A and B.
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Fig. 4 Comparison of the measured and calculated sound
insulation characteristics of fiberglass-filled type doors in
Tunnels A. Thick line: Calculated value; Thin line:
Measured value; Dashed line: Calculated value by
mass-law for 76 kg m™.
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Fig. S5 Sound insulation characteristics of
fiberglass-filled double-leaf steel panel with concrete
panel type door in Tunnels C.
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Fig. 7 Sound insulation characteristics of concrete-filled
double-leaf steel panel with concrete panel type door.
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Fig. 8 Sound insulation characteristics of water-filled
double-leaf steel panel with concrete panel type door.
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Fig. 9 Effect of the stiffness of the support on the sound
insulation index of an elastically supported panel. m = 76
kgm?, 7=0.17.s=2.35X10° kg s (solid line), 4.69 X
10° kg s? (dashed line) and 9.38 X 10° kg s
(dashed-dotted line).

R[dB]

40 80

8
[
[}

10 z0
Bl (52 ]

Fig. 10 Effect of the loss factor of the support on the
sound insulation index of an elastically supported panel.
m =176 kg m?, s =469%x10° kg s%. 1 = 0.085 (solid
line), 0.17 (dashed line) and 0.34 (dashed-dotted line).
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Fig. 11 Effect of the surface density of the panel on the
sound insulation index of an elastically supported panel. s
=4.69%10°kg/s. n=0.17. m =38 kg m? (solid line), 76
kg m? (dotted line) and 152 kg m? (dashed-dotted line).
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A Basic Study on the Low Frequency Sound Transmission

Characteristics of a Sound Insulation Door Used in Tunnel Constructions
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'Graduate School of Engineering, Department of Architecture
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Key words: Sound insulation door, Sound insulation performance, Tunnel construction, Blasting, Low frequency

sound

The low frequency sound caused by a blasting in tunnel constructions is one of typical low frequency noise
problems. A sound insulation door is often used at the mouth of the tunnel under construction to reduce the
noise, but the sound transmission characteristics of the doors have little been studied so far, and its design
principle has not yet been established. In this paper, using a sound transmission theory of a single panel based on
a simple model is used to analyse the low frequency sound transmission of the sound insulation doors. The
theoretical results are compared with in-situ measurement values to interpret the mechanism of the sound
transmission of the sound insulation doors. When the door behaves as a single-leaf structure the theory can
qualitatively agree with the measured results, and the sound transmission characteristics can be interpreted by
the theory. Also, a parametric study using the theory is made to demonstrate the effects of the parameters of the

sound insulation doors, which can provide a basic understanding for designing them.
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