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Estimation of Ride Comfort for Korean High Speed Train at High Speed
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The ride comfort is more important in the train speedup. Generally, it is defined as the vehicle vibration. There

are many studies on evaluation method of ride comfort for railway. But the ride comfort for Korean high speed
train(HSR 350x) has been assessed by statistical method according to UIC 513R. It is impossible for HSR 350x to

run at constant speeds above 310km/h during 5 minutes required in UIC 513R because of the same operational

condition as KTX and the design limitation of infrastructures. The ride indices data had been acquired from 80 to

310km/h through the on-line test. The present study has suggested the methodology for the estimation of the ride
indices at high speed above 310km/h by using those obtained below 310km/h and reviewed the ride comfort for HSR

350x in these speeds.

Keywords : Korean high speed train(HSR 350x), statistical method, on-line test, ride comfort, ride index(Nmv),
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| Accelerometer |

v

| Analog low pass filter (0 — 100 Hz) |

v

A/D converting |

v

Fourier transform for 5 sec (60 blocks)
X, (fo) (=12,.,60)

v

Calculation smgle sided square acceleration (60 blocks)

S(f)—Z[X(fk)X(fk)] (i=1,2,..,60)

v

Calculation two sided square acceleration (60 blocks)

G, (f) =23 8.(f)  (i=12,..60)

v

UIC frequency weighting separately per block

v

Calculation of effective r.m.s weighted value

v

Calculation of 95" percentile in histogram

v

Calculation of N,

Fig. 1. Flow chart of the ride comfort evaluation procedure for
railway vehicles using UIC 513R
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Table 1. Number of ride index(NVmy) data obtained from tests

High speed line Conventional line

Load condition 14} 1723 114} /%3 |
Number of data 306 4 44 8

* W1 : tare weight in running order

W» : train-set weight at normal load
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Fig. 5. Ride indices data according to train speed
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Table 2. Classifying conditions for data

Case 1 Case 2
All data, SD < (3 %) xuv;,
AND AND
(v, —10) <v,< (v, +10) (v,—10) <v,< (v, +10)
where, k= 80, 100, + -+, 320 where, k= 80, 100, - -+, 320
Case 3 Case 4
SD < 5, All data,
AND AND
(v,—10) <v,< (v,+10) (v,—5) <vy;< (v,+5)
where, k= 80, 100, - -+, 320 where, k= 80, 100, - -+ -, 320

Table 3. Averaged ride index, averaged train speed and total
number of data used

Case | Case 2 Case 3 Case 4
Vo, | o v, | o v, | o v,
DI IR B D 37 BN P '3 ) I B D 33 IR
306 | 86.09 | 0.61 | 203 | - - 123 - - 1951 -
108.77 0.92 - - 108.78| 1.07 101.85| 0.74
130.82| 0.71 138.22] 0.60 138.22] 0.60 121.96| 0.67
150.61| 0.75 159.59] 0.51 159.59] 0.51 141.97| 0.75
168.90| 0.69 169.25] 0.70 169.25] 0.70 161.15] 0.61
193.17| 0.84 193.86| 0.83 193.86| 0.83 177.50| 0.66
210.85| 0.9 211.97] 0.90 211.97] 0.90 198.92] 0.87
23095| 118 229.04| 1.33 228.71] 1.32 220.19| 1.18
248.67| 1.00 248.56 | 1.00 244921 0.92 239.56| 1.05
269.54| 1.12 265.72| 1.13 265.97| 1.12 261.19| 1.07
295.36| 1.40 296.221 1.39 297.73( 142 280.97| 1.37
303.31] 1.38 302.33] 1.39 301.10( 143 298.73| 1.39
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