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Estimation of the Optimum Number of Rail Cars to Increase the Benefit
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Kyoung-Tae Kim - Jinsun Lee - Bum-Hwan Park

Abstract Investment in railroad, it is very important to find a way to increase a benefit to make the economic efficiency
more positive, but is also considering that the cost will be higher. In this paper, we suggest a optimized model for increasing
the benefit of railroad business considering of stopping patterns. According to existing analytical method, the operation hour
is calculated based on that scenario regarding that it stops at all major stations but it does not fit the actual operation con-
ditions. Considering various stopping patterns can be reasonably calculated the cost for required rail cars in the planning
stages, and can also affect economic efficiency in a positive way.

Keywords : Railroad Benefit, Train Performance Simulation, Scheduled Speed, Stopping Pattern, Optimization
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Fig. 1 Example of Routing model
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Table 1 Normalized Railroad Demand of Kyung-Bu line (Southbound)

e |gsw| ea | ga | e 2] ga | 9% | an | 70 | e | o7 [so7| 2 | we | 7w | e |
==
e | 20 0 222 131 566 109 | 725 61 250 | 814 39 298 | 507 28 37 187 | 960 | 4,954
gJex 0 0 83 37 448 78 890 50 155 | 603 22 255 | 333 20 24 146 | 472 | 3,616
4 0 0 0 9 109 35 827 26 99 438 14 338 | 512 25 44 220 | 852 | 3,548
S en 0 0 0 0 2 0 48 4 19 2 25 46 2 12 53 217
ot 0 0 0 0 0 4 149 4 19 61 1 46 61 4 4 22 108 | 483
Z=]94| 0 0 0 0 0 0 19 0 3 5 0 3 12 0 1 3 18 64
A 0 0 0 0 0 0 0 26 77 230 6 64 56 6 9 30 123 | 627
SRS 0 0 0 0 0 0 0 0 1 5 0 7 6 0 0 2 15 36
b 0 0 0 0 0 0 0 0 0 10 0 47 56 6 2 9 52 182
T-n) 0 0 0 0 0 0 0 0 0 0 1 79 109 8 8 57 235 | 497
ol 0 0 0 0 0 0 0 0 0 0 0 4 8 0 0 5 16 33
o+ 0 0 0 0 0 0 0 0 0 0 0 0 3 1 10 78 353 | 445
o4+ 0 0 0 0 0 0 0 0 0 0 0 0 0 42 75 293 | 1,246 | 1,656
Z4Ak 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 24 106 | 133
2ok 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39 154 193
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
AL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A | 20 0 305 | 177 | 1,125| 226 |2,658| 169 | 608 | 2,185 85 | 1,166 1,709 | 142 | 219 | 1,127 | 4,765 | 16,686
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Table 2 TPS Result of all stopping Kyung-Bu line (TTX)

_ _ [} = § Al

| e TR ey A |
(wh) | (wh)

A% - 95| 900 | 523 | 10447 | 14271 | 13645
QT . se9l| 3239 | 1563 | 12436 | 25944 | 19820
¢ - e | 3356 | 16.07 125.33 259.15 270.83
el o el | 22.03 10.88 121.46 215.14 170.14
ek - 22| 32.73 | 1642 119.56 404.89 367.70
Zx9 - g | 37.00 | 17.65 125.74 415.55 348.43
A - g% | 45.63 | 20.83 131.40 311.11 208.75
% - 1Al | 4221 | 1959 | 12930 | 34128 | 32927
24 - 1) | 22.87 | 10.88 126.06 129.57 130.62
) - o= | 24.99 | 12.08 124.16 234.47 201.95
of - o+ | 21.39 | 1047 122.59 189.19 147.92
T - mO| 320 | 245 | 7835 | 8776 | 73.50
SO - A4 1231 | 665 | 11099 | 16581 | 12535
Z4AF - 2ok | 44.65 | 20.76 129.03 421.16 240.65
Wor - % | 4400 | 2050 | 12874 | 30023 | 269.59
S - B | 1643 8.45 116.70 212.62 196.29
TOTAL 44449 | 229.54 116.19 | 4,090.08 | 3,415.64

Table 49 A = o] Ut} o] & &g-3lo] 22004 AAIFH W

WMow A9a#rs AT 5 vk



Table 3 Travel times between the stations on Kyung-Bu (TTX)

=909 | =29 | ARlkm) | A [FAANHA | 328U A
e | dTE 9.1 52 1427 136.5
e | =9 415 19.9 367.1 3023
Ae | Aw 75.1 349 571.1 5224
A | Her 97.1 44.7 708.7 621.6
e | =x9] 1298 60.1 1,059.1 939.1
AN | TR 88.7 402 667.4 460.92
A | war 105.1 47.6 801.8 585.7
woF | P 44.0 20.5 3002 269.59
ulok | Ha 60.4 279 4347 39437
x| Bt 16.4 8.5 212.6 196.29

Table 4 Result of Kyung-Bu's Optimized Railroad Operation

(TTX)
i By i
Me 95| Az | 291 | 31
1 |1,3,6,9, 10, 13, 14, 17 211.1|3,503.5|2,879.4
2 |1, 12,17 200.8 13,195.9|2,596.7
3 11, 2,10, 17 202.7 13,231.3(2,629.1
41,2 3,10, 14, 17 2068 |3,3273[2,718.1
5 |1, 2, 10, 16, 17 204.8]3,309.5[2,700.6
6 |1.5,6 7,809, 12, 13, 17 2132 3.611.0]2,976.0
7 1,17 198.7 |13,120.2|2,527.4
8 1,78 10, 13, 14, 17 209.0 |3,460.8|2,838.3
9 [1,4,9, 10, 12, 14, 16, 17 2111 |3,534.2[2,906.4

10 [1,3,4,5,7, 10, 11, 16, 17 213.2 [3,600.2|2,966.5

111,25, 10, 17 204.8 [3,285.7]2,6794

121,79 11, 12, 13, 17 209.0 |3474.4]2,850.8

131,27, 12, 13, 14, 17 2089 |3,422.5(2,804.1

14 |1, 13, 16, 17 202.8 |3,272.7|2,666.9

15 |1, 2, 13, 14, 15, 17 206.8 |3,324.4(2,715.2

16 [1,9, 11, 12, 13, 14, 16, 17 3,517.1/2,891.5

17 [1,2,3,4, 8,10, 11, 12, 15, 16, 17 2172 [3,707.1]3,064.7

18 1,5, 7, 14, 15, 16, 17 208.9 |3424.1|2,805.6

19 (1,3, 7, 10, 15, 17 206.9 |3,381.82,765.9

20 (1, 2, 17 200.7 |3,155.2{2,559.8

21 |1, 17 198.7(3,120.2|2,527.4

22 |1, 10, 12, 13, 17 204.9 |3,346.3|2,734.1

23(1,2,3,7 8, 12, 16, 17 211.0 [3,513.7|2,886.8

24 1,3, 17 200.73,1753|2,5782
251, 3,17 200.73,1753|2,5782
26 |1, 13, 16, 17 202.8[3,272.7/2,666.9
27 1,2, 6,7, 15, 16, 17 2089 [3435.1|2,815.4
28 1,3, 16, 17 202.8 [3,253.5/2,649.8
29 1,2 12, 17 202.73,231.0[2,629.1
301,25 709,10, 13, 15, 17 213.0 [3,556.1|2,925.4
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Table 6 Analysis of variance by required rail combinations for each lines ©ho] wivkg]
P A cQAEE | S0 (%)
Ne dx Hol FAA7LA | BE AR B/C (A) el B/C (B) (B-AYA
PNy 2009 473,256 389,541 121 131 (361,262) 7.8
) 2009 127,207 147,465 0.86 0.93 (136,870) 77
MU AAR 2012 86,822 99,653 0.87 0.94 ( 92,578) 76
Aepa 2012 78,780 95,424 0.83 0.87 ( 90,452) 55
Zo1A 2013 47,694 70,625 0.68 0.68 ( 70,625) 0.0
Z254 2013 55,422 73,840 0.75 0.78 ( 70,850) 42
ARA 2013 967,149 473,672 2.04 220 (439,713) 77
kA 2013 248,350 190,796 1.30 1.34 (185,468) 29
TTX k] 2013 194,025 126,900 1.53 1.53 (126,900) 0.0
AekA 2013 218,291 150,681 1.45 1.45 (150,681) 0.0
ZobA 2013 76,408 85,528 0.89 0.89 ( 85,528) 0.0
F5A 2013 117,848 92,901 127 1.32 ( 89,439) 39
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