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Train Vibration Serviceability Evaluation Near Railroad Areas Using

Mobile-phone Application
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Abstract

Recently, with development of city traffic network planning, there are various effects with living space from vibration of
railway. But, study which about effect from vertical vibration in floor slab in nearing structure is lack in nowadays. This
thesis have analysed result from acceleration response per distance as well as proceed with serviceability evaluation and
extracted natural frequency from measuring vibration of railway using mobile phone application which is oriented for

building which have distances about 5m to 22m from railway.
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2. BAINE HEEY

2.1 Djaz=ol 83
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T
E
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(Table 1) Specifications of measured buildings

Building A | Building B | Building C
Site Seodaemun-gu, Seoul
Structural g RC RC
type
Floors |Above 6 floors 1 basement Above 7 floors
above 2 floors
Use of . Senior-citizen .
building Office center Office
Kind of | Subway, Mugunghwa, Saemaeul, ITX, KTX,
train cement freught train
Northbound | Northbound
Dist Southbound 17m 10m
stance| e 13m | Southbound | Southbound
22m 5m
Exterior
of y 4
building Jh
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(b) I-jishin
(Fig. 2> Time series and frequency of vibration
measurement application

(Fig. 3) Attached vibration measuring instrument

(Table 2) Vibration accelerometer and settings for
building

Building A” | Building B | Building C
iPhone4S/ | iPad mini | iPad mini
Model iPad 4 4
Accelero | o H | BMA2SO | BMA2SO
meter
Ap};ica“ Vibration | Ijishin | Ijishin
Sample SOHz 100Hz 100Hz
rate
Measuring | 5 409
time
Analysis
of data 40%
A ATASL o] iPhone4S, iPad,

iPad mini 45 ARSI, ZF AA WEE
MEMS AlX= iPhoneds= LIS331DLH®|™ iPad
mini 4= BMA280EA AlA ol thdt #| Y& <Table
3>of] YeRfIith. 115 A% 71E9] Sampling rate
+ 80Hz=E AA3IN 3, 1= BeF AE Co 7499
= AfFRlEF7E aFSE Yl Qe t]rﬂ]
Sampling rateg 100Hz= A3t ASS )3t
Ak

AZ3 dlolE ol s, 2 =9 H7l&EES

2o slA FxZZo 3t /\]__g_a] _1:17}*‘ 218}
aAx H=mel A8 A, AE Fold 7h&
E8HES AT

(Table 3) MEMS accelerometer specification

BMA280 LIS331DLH
Axis 3-Axis 3-Axis
Acceleration 21418116 2 4 8

rage(tg)

Sensitivity | | 0488|0977 | 1953 >° 2 1

(mg/LSB mg/digitme)/digitme/ digit
Voltagefed(V) 1.62-3.6 2.163.6
Output type Digital Digital
Bandwidth(Hz) 100-400 100400
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(b) Power spectrum of 1st floor
(Fig. 4) Train vibration of 1st floor Building A
(Mugunghwa southbound lane)?
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(b) Power spectrum of 1st floor
(Fig. 6) Train vibration data of Building B
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(b) Power spectrum of 1st floor
(Fig. 7) Train vibration of 1st floor
Building C (Mugunghwa southbound lane)
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(Table 4) Vibration data of buildings

. Natural o Acceleration
Name Distance frequency(Hz) Vibrations| response(gal)
(m) source
1F 4F 1F 4F
Mugung:| 39 | 13,07
hwa
Cement
5 freight 9.08 | 940
Buildingl o thbo | 612 | 949 [VeOM8Y 10 | 814
A subway
und lane)
ITX | 11.10| 939
KTX | 824 | 612
17
(Northbo - NA 6.16 -
Buildingjund lane)
B » 251
(Southbo - NA 6.63 -
und lane)
Mugung:| yeer | .
5 hwa )
(Southbo Gyeongui
Buildingund lane) 1093 ] subway 11.19 -
C ’ N
10 M‘;g‘mg 1568| -
(Northbo Wwa
und lane) KIX | 938 -
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