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A Study on the Increase of Transmission Loss of Metro Train
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ABSTRACT

Lower tunnels and concrete based tracks are introduced to newly constructed metro lines to reduce
the construction and track maintenance fees. But such a lower tunnel together with concrete based
track causes higher interior noise of metro trains. It is required that the trains should not only be a
transportation media but also be comfortable. So, to lower the metro train's interior noise level,
design was made to increase the transmission loss per sectional part. Through such a design, it is
expected that about 7 dB(A) of noise level will be reduced compared to that of the conventional

train.
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Table 1 Noise transmission measurement result of
the improved floors(remark : sample no.)

Table 4 Noise transmission measurement result of
the improved door panels

T.L Sample T.L Remark
Sample (dB) Remark
; ; 25t, honeycomb door 26 dB 9
25t, Keystone plate with Billytex 39 19
25t, Keystone plate with Unitex(existing)| 38 14 30t, honeycomb door 32dB 21
30t, Keystone plate with(Unitex & 0.4t 30t, P.E door (open cell ) 31dB 22
SUS plate) 36 13
30t, P.E door 31dB 23
30t, Keystone plate with(Unitex © 0.4t 38 15

SUS plate & 0.5t damping sheet)

30t, Keystone plate with (Unitex @ 0.4t . . ..
SUSyplate 89 1.0t dangping sheet) 38 16 Table 5 Noise trainsmission measurement result of

the improved windows (FL : single glass, A

30t, Keystone plate with (Unitex & 0.4t

SUS plate & 2.0t damping sheet) 37 17  air, PW : laminated glass)
30t, Keystone plate with (Unitex © 0.4t 37 18 Sample TL Remark
SUS plate @ 4.0t damping sheet) FL Smm + A6 mm + FL 6 mm 31dB
30t, Keystone plate with (Unitex & 2.0t 41 24 PW 63 mm + A6 mm + PW 63 mm| 33 dB
damping sheet) FL 4mm + A6mm + FL 6mm | 32dB
45t, Keystone plate with rubber mat(A) | 41 11 FL 3mm + A5 mm + FL 6 mm 33 dB
45t, Keystone plate with rubber mat(B) | 40 12 FL 4mm + A6 mm + FL 5mm 32dB
45t, Keystone plate with Unitex 0 25 FL 6mm + Al2mm + PW 6.8 mm | 35dB
and damping sheet FL 5mm + A6 mm + PW 6.7 mm* | 34 dB
45t, Keystone plate with Unitex and Pb | 43 10
70.0
Table 2 Noise transmission measurement result of 600

the improved side panels(remark : sample no.)

Sample T.L | Remark

Two — Sheet panel without insulation | 40 dB 1

Transmisslon Loss[dB]

Two — Sheet panel with insulation

(glass wool 32K, 50t) 44dB ) 2
Two — Sheet panel with insulation 100
(PE Foam 30t) 41dB 3 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000
Frequency [Hz]
Two — Sheet panel with insulation 42 dB 4

(P.E. foam 80t, damping sheet 0.5t) Fig. 1 Transmission loss of floor part
Two — Sheet panel with insulation

(P.E. foam 80t, rubber foam 9t) 41dB >
Two — Sheet panel with insulation 41 dB 6 7
(P.E. foam 100t, damping sheet 0.5t) o
Two — Sheet panel with insulation
(P.E. foam 100t) 22d ) 7 50
Two — Sheet panel with insulationn 41dB 3 0

(P.E. foam 100t, damping sheet 1.0t)

Transmisslon Loss [dB]

<1 o2 =3 <4 5 -6 7 8 —-STC-40

Table 3 Noise transmission measurement result of
the improved roof

Sample T.L 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000
Frequency [Hz]

Roof 40 dB

Fig. 2 Transmission loss of side part
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Fig. 3 Transmission loss of side part
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Fig. 4 Transmission loss of window part
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Fig. 6 Tunnel noise measurement during train running
from Gong-rung to Taerung station
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Fig. 7 Tunnel noise measurement during train running
from Taerung to Gong-rung station
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Table 6 Noise transmission loss measurement Item T.L. Structure
g ] Remark . Two sheet panel(t0.8) + P.E foam t50
Classification Structure T.L. S Side pannel | 41 (open cell t10 + close cell t40)
45t, Keystoneplate with | 42 N NG
Floor unitex and damping sheet | dB 38 dB L ¢
S
Two sheet panel with 41 / N
Side panel insulation B 40 dB =%
(P.E.Foam 50t) - /‘ |
32 pannel(t 0.6)
Door 30t , Honey comb door as | 26 dB AN
] - 34 Ak P.E Foam
Window t17.7 laminated glass 4B 30dB P RN
. Side panel t0.8 + P.E foam
1+ PEF 35 P i
End panel p;zr;)eoor pocke?a)m 4 | 31dB Sld(zg)o or | 3 (open cell) t8.3 laminated
glass (3+0.3+5) + brush
e ™
Table 7 Internal Noise estimation result of line 7 train
after structure improvements ———
Side | End STS (1 0.8)
i
Fl Roof
Classification oot panel | panel 00 Remark
UNIT : dB(A) P.E. Foam AL Frame
Ezgeizleor Symbol | OU | OS | OE | OR Hypothesis 30
(EN) Value [108.0{105.0/105.0{103.6 value Door pocket | 35 Side part twodsheet %al;‘leH tectyl(t0.5),
Symbol | TLU | TLS | TLE | TLR 00T rubber
T.L. Test result Rubbor
Value |42.0|31.7|30.4 |40.0 B
Internal | Symbol | LU | LS | LE | LR
noise IN=EN-TL
level(IN) Value | 66.0 | 73.3 | 74.6 | 63.6
Level inside 78.2 Estimated
value
TL =
Total T.L 29.8 OU - linside

Side window| 34
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