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ABSTRACT: The speed of train has rapidly been increased in accordance with the developed railway technology.
Nowadays, high-speed trains were introduced which has the speed faster than 400 km/h. In Korea, a lots of efforts
were undertaken to increase the speed of train faster than 350 km/h, however noise and vibration are still the main
problems to solve for realization of the high-speed train. In the case of operation speed faster than 350 km/h, it can
be easily presumed that the noise and vibration damages could be increased in the train stations which are close
to the passing railway tracks. Thus, the noise in the five different types of high-speed train stations were analyzed
including stations built on the ground, underground, under rail, and two types on rail. The present paper predicts
noises inside the stations depending on the speed of the passing trains and analyze the noise comparing with noise
criteria (NC). Sound insulation performance of each part of buildings was calculated using the transmission noise
formula and computer modeling, Finally, a series of processes were introduced to satisfy the aural environment
with the optimum interior noise criteria by changing interior finishing materials.
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Table 1. Information of target stations and floor location of major rooms.
Contents Passing speed Location (floor)
Name Type (km/h) Railway Platform Waiting room Office | Lodging facilities
under 140%*
A eround (190%%) B2 B2 1 1 2
_____ 280%*
B 4 4 3 2 2
under (330%*)
rail 280%
¢ 7| (3300 4 4 3 2 2
280%*
D ground (330%%) 2 2 1 1 2
. 110%
E | on rail (160%%) 1 1 3 3 1,3
Z

*The passing speed when the driving speed is 300 km/h, **The passing speed when the driving speed is 350 km/h, ===
Railway and Platform, [[] Station, 7 Ground.
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Table 2. Measured points of each station.
Name A B C D E
Type Underground Under rail Under rail Ground On rail
Platform(4F) Platform{4F)
8§ | | u |
. § [odopg s | e ko aiy | e I wm | P T T S—
Section| office ® @ waiting office, Lodging facilities(2F) Office, Lodging facilities(2F) Lodging facilitie$ platform(2p) office @ [
S—c 1o (1F) ® === GFI)
7 - 2 Waiting Lodging-facilities
— o @ Platform 2 area(l) @ @ Office(1) an o __ . @ Patform(ip
7 WA WA T mA

= == Railway, [_] Station, 7 Ground, ® Measured point (receiver)

Table 3. Noise Criteria of each room in station.

Room type NC dB(A)*
Waiting room 50 56
Office 40 47
Lodging facilities 30 39

*Equivalent Level [dB(A)]
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—0— A station, —&— B station, —&— C station, =~ D station, —#— E station
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Fig. 1. Measured noise levels of passing trains.
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Fig. 2. Predicted noise levels of high speed trains passing the station with different speeds.
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Table 4. Interior finishing materials and sound transmission losses of waiting room in the C station.

Contents Note Before the sound transmission loss improvement After the sound transmission loss improvement
f{ﬁf:l:?lr concrete walls 200 mm + steel stud 70 mm (air cavity)|concrete walls 200 mm + steel stud 70 mm (air cavity)
ne -y granite stone 30 mm + granite stone 30 mm + polyester(150k) 20 mm
materials
Wall Sound Frequency (Hz) STC Frequency (Hz) STC
transmission| 63 | 125 | 250 | 500 | 1k | 2k | 4k 63 | 125 | 250 | 500 | 1k | 2k | 4k
loss 53| 57 | 46 | 59 | 75| 92 | 110 | 59 | 43 | 46 | 53 | 72 | 89 | 106 | 124 | 65
. concrete slab 175 mm + cement mortar 50 mm |concrete slab 175 mm + cement mortar 50 mm
InFerl_or + granite stone 30 mm + steel stud 100 mm (air cavity)
ﬁmsh'mg + polyester (50k) 100 mm + cement mortar 50 mm
materials + granite stone 30 mm
Floor
Sound Frequency (Hz) STC Frequency (Hz) STC
transmission| 63 | 125 | 250 | 500 | 1k | 2k | 4k 63 | 125 | 250 | 500 | 1k | 2k | 4k
loss 43 | 44 | 51 | 59 | 66 | 71 | 76 | 63| 49 | 51 | 57 | 64 | 72 | 80 | 87 | 68
. concrete slab 175 mm concrete slab 175 mm
lnFerl'or + light gage steel frame ceiling system 2000 m |+ light gage steel frame ceiling system 2000 m
ﬁmSh_mg + gypsum board 9.5 mm 2ply + water based paint |+ gypsum board 9.5 mm 2ply
materials + mineral sound absorbing textile 12 mm
Ceiling
Frequency (Hz Frequency (Hz
Sound quency (Hz) STC quency (Hz) STC
transmission| 63 | 125 | 250 | 500 | 1k | 2k | 4k 63 | 125 | 250 | 500 | 1k | 2k | 4k
loss 53 [ 59 | 64 | 72| 8 | 88 | 96 |76 | 53 | 61 | 71 | 85 | 96 | 104 | 112 | 85
S5l o] & Fof AdzoA 7P e dE5Eed 100.0
AW S8 A o] g ufsfjof tiet G uhetst g =0
A} g A olTh g o
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