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Abstract: The speed-limit regulation on a turnout is the main factor inhibiting the speed-up of conventional lines. The
specified speed for a train moving through a turnout system is lower than that for a train traveling over the general track.
This is done to ensure the running safety of a railway vehicle moving through a turnout. In this study, the shape change
example of the guard rail component of a turnout in the Daegu Metropolitan Transit Corporation (DTRO) system was
studied. A theoretical examination of the geometrical interaction formula according to wheel/rail shape at the turnout
was conducted. Running safety analysis by changing the length of the guard rail on the F10/F12 turnout using the
developed analysis techniques (by VI-Rail) was achieved, and the effect on railway safety was examined accordingly.
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Fig. 1 Schematic diagram of turnout
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Table 1 Maintenance standard on turnout

Divisions M.an.ltenance Remarks
limit (mm)
Track. gage of 13,2
crossing part
Excluding
Back gage 1390~1396 nose rail-flow on

measuring back gage

Track gage near
tongue rail +3, -2
(CTC section)

Centralized
train control section

Back gage
Flange way )
width of guard 4243 (1,390 mm) : 45 mm
rail Back gage

(1,396 mm) : 39 mm

¢ Comment : Track maintenance of
Korea Rail Network Authority (08.11.21)

Distance between the ms:de surface of flanges : B

Distance between the ou‘s;de of flanges : A

D i

RunningRails | F, |Guard Rails Wing Rails 58

/

Nose Rails

Trackgage: G

Back gage

Fig. 2 Correlation of wheelset, track gage and back gage
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Fig. 3 Guard rails on Moonyang station — field survey
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Table 2 Running speed depending on F10/F12 turnout

Simple turnout
Turnout : :
number Curve radius Running speed
(m) (km/h)
245
F10 35
258.6
F12 = 45
373

Table 3 Analysis conditions on F10 turnout

Length of Guard rail
Case (Unit : mm) Remarks
A B C
Origin 100 | 1900 | 1200 | F10 ORG
Casel_Guard || 3800 | 2400 |F10 GR 2x
rail_2x - =
Case2_Guard | 5 | 5700 | 3600 |F10 GR 3x
rail 3x

Table 4 Analysis conditions on F12 turnout

Length of Guard rail
Case (Unit : mm) Remarks
A B C
Origin 100 1800 | 1500 | F12 ORG
Casel_Guard |, 3600 | 3000 |F12 GR 2x
rail 2x - -
Case2_Guard | 4, 5400 | 4500 |F12 GR 3x
rail_3x - -
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Table 5 Analysis result of front bogie on F10/F12 turnout
Vertical force [N] Lateral force [N] Derailment coefficient Attack angle [deg] Vertical displacement [m
Parameters
F10 F12 F10 F12 F10 F12 F10 F12 F10 F12
Front Left 989,220 1,643,900 78,480 64,500 0.3691 0.3588 0.6129 0.4176 0.4685 0.4598
Front Right 128,800 172,630 21,220 15,150 0.3411 0.3478 0.1619 0.2022 0.4579 0.4575
Origin
Rear Left 1,422,000 | 871,440 38,210 152,520 0.3662 0.3105 0.5718 0.3735 0.4616 0.4604
Rear Right 131,200 116,050 51,750 37,460 0.3678 0.3555 0.2002 0.2012 0.4577 0.4588
Front Left 1,121,000 | 1,752,600 72,110 57,920 0.2299 0.3263 0.6162 0.4052 0.4585 0.4522
Front Casel _ Front Right 147,100 175,250 17,710 14,900 0.3326 0.3425 0.0873 0.2012 0.4571 0.4572
. Guard
bogie rail_2x Rear Left 1,688,000 | 876,700 25,740 142,200 0.2735 0.2820 0.5714 0.3482 0.4614 0.4589
Rear Right 155,200 117,100 48,180 37,440 0.3672 0.3425 0.2655 0.2045 0.4576 0.4521
Front Left 1,225,000 | 1,788,700 64,400 38,000 0.2231 0.3210 0.6130 0.4011 0.4585 0.4227
Case2_ Front Right 526,100 183,000 16,410 13,100 0.3403 0.3410 0.0855 0.1981 0.4573 0.4522
Guard
rail_3x Rear Left 1,772,000 882,00 17,000 130,240 0.2159 0.2720 0.5717 0.3522 0.4606 0.4590
Rear Right 154,900 117,760 42,530 37,380 0.3541 0.3525 0.2645 0.2011 0.4573 0.4524
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