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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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steel panel with concrete panel type door in Tunnels C..
Thick line: Calculated value; Thin line: Measured value;
Dashed line: Calculated value by mass-law for 434 kg m™2.

223 ZOMOEEDFEEIZOWT
ZOMOEDBEEITHONWTIE, 27 Y — Il
D IERMEZ Figure 7 |2, KFHETL O FRIE A Figure 8 1258
FTEL. WTholgds, —/RLTHn 280 Bk
T4y T ERLTELT, BEGIHE, 27 7% A6
IZOWT B IR TR0, REEROMEAIINEETH Y,
KHERIC L AR LN EEZBND. Zhbizon
T, BEHEROHE L & ISRy OGS Eko b
DEFRLDSEDFENVER LTS ATREME B HEN =1,
MG RRIZOW C OB RELETH A 5. Z
D=, I TIEHEAMEEZRTICE &, BLEOXERI:
L LTk,

224 HBSHEROE LD

PAE, B & it D Z @ E w9 FRIEIC OV T
AT X D FRAER & 2T, FERHEO 55 0
WZOWTHEEITo 7. FOREE, BE & XEHES OIE
JEBE A BRI AT ¢ 7 R AEREk &, BB aE I
b, VFEIOFRGEEEMEE RS AT, FEE BRI
EMERIC —F L, EROSDEORAIEGRTH D IEERRE
RTEZ R g0ol=. I277L, EEMAR IOV
TIEHREEHOT « v 7T EBRWTE LN TR ST,
ZHEIEICRBT D 7 7 X IR AOEBELEX L
NWHH, FBRMPPROMNETREENEG <, RN
EVME EHIEBRZEN R E WV L) —fREY 25 E Ok
EOMANSEZNIEHIRERH LI D THAS.
B, thoOMEOBFRICOWVWTHE, 55F0Ra il
5720, REGC X DMRTEE LN &R 5o Tz.

R EIC K 15

3.

TITHEFRFIEMIC & > THART A =2 OB

- -
— —

LRI KRR B LA R 2

26

R =

%15 22~28 H (2009)

Fig. 7 Sound insulation characteristics of concrete-filled
double-leaf steel panel with concrete panel type door.

BB

10 B0 10

0 40
R (5

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).
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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).

R dB|

40 80

Pt e

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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and Shigetaka TAKADA?

'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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