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ABSTRACT

Over-urbanization has contributed to the increase in traffic problems. This makes the need for effective road planning and design
more important than ever. I have been able to learn how to build a new road, and how to use it. However, in spite of the importance
of good road planning, there are no systematic standards or methods for calculating traffic volume on railroad routes. Therefore, in
this study, to strengthen the competitiveness of railroads, the concept of line capacity is introduced to railroads, and a clear standard
and method for calculating railroad line capacity are presented. Based on the results, the line capacity of main railway lines for
domestic railways was calculated. By applying the method of calculating the line capacity presented in this study, the capacity of
existing railway lines and newly expanded routes can be calculated. It is expected that our findings will be able to provide systematic
standards that can be applied to yield a more effective investment and design planning stage; the findings will also help improve the
efficiency of railroad operation.

Key words : Railroad line capacity calculation model, Line capacity calculation by line segment, Standard train conversion method,
Cronbach’s alpha coefficient
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Fig. 2. Classification of Domestic and International Railway Line Capacity Analysis Methods

Table 1. Comparative Analysis of Domestic and International Railway Line Capacity Analysis Method and Method of This Study

Overseas Case Domestic Case
A i i i i Shy This
Division Yaegishi |UIC 405 | TCRP-13| UIC 406| | 2%an | Kimand | Kim | Jeong | Kim | Shon
sty | (1983) | (1996) | 2004) Manual| Kim | etal. | etal | etal | etal. [study
(2013) | (2003) | (2006) | (2012) | (2013) | (2013)
1. Establishing the concept of railroad capacity @) ©) @) (@) @) (@) ©) A @) A ©)
Characteristics by vehicle type A A A O O A O O X @) ©)
Line utilization rate A O X X X x x A x A ©)
Closing method, driving time A A O O O A A O X O O
2 Railroad %ssllit;;atslogezy operation method H/
capacity P HG | G U |we |eul|ws | ¢ | H| U/| H |G/
arameter (G) General U
P (U) Urban railway
Design capacity, maximum speed A A A (@) (@) A A @) A @) ©)
Line equipment X A A (©) (©) A A ©) A O ©)
Train operating conditions A A A (@) (@) x x @) x (@) @]
3. Establishment of rout i lculati
stablishment of route capacity calculation o o o " o o o N o o o
formula
% O: Explicit consideration; A : Partial consideration x: Not considered
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Table 2. Generation of Train Length, Speed Limit, Commercial Acceleration, and Commercial Deceleration of the Reference Train (Example)

Commercial Commercial
Railway Vehicle Type Train Length (L") | Speed Limit ( V") Acceleration (o) Deceleration () Operating Rate (R")
(m) (km/h) (m/s’) (m/s’) (%)
KTX 400 300 0.32 0.57 5

Saemaeul 143 150 0.47 0.64 25
Mugunghwa 200 120 0.25 0.55 50
Freight train 500 70 0.15 0.07 30
Standard train 305 97 0.21 0.18 100
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hs) 1 AARANZE) £ AollA HESE Egs. (1), (3), (5) and (6)¢} Table 25
Zg3lod, R AE-FA9E 7 BT 3ol EA1A(Line
P Hee A8k TR A 5 M) wd) Ths el Headway)s 4243+ A<= Table 33 2t}
Table 3. Calculation Results of Line Headway for Calculation of Railroad Line Capacity
Number of Trains
Number Occlu- . - Recog- |Interlock Base Train .
Link Speed| of sion Train g Mu- Freight Extra nition ing Spare Equivalent Line
. ac- rei . - .
Route Limit Of:clu— Length Length| KTX raeul| 2| Tram Distance Time | Time Time Factor Headway
sions hwa
Section km/h | Sum m m Times/Day m Sec Sec Sec - Min
Seoul-Geumeheon | | 5 | 550 | 306 | o1 | 22| 63| 9 | 300 | 10 | 20 |30 | 107 2.72
Gyeong- -gu
bu | Geumcheon-gu |35 Lz {20 | 4 |22 63| 8 | 300 | 10 | 20 |30 | 1 3.03
line -Uiwang
Uiwang-Cheonan | 101 5 667 | 293 4 22 | 63 42 300 10 20 30 1.52 4.55
Table 4. Example of Station Headway and Route Capacity Calculation Results
Standard Train Accel Train Pattern Ratio
Number | Line | Com- | Com- | Braking Stop r:fifc:)fl- Station | Route
Link of Side- |Head i i Loss Head- | Capa-
mercial | mercial| LOSS | 1 o5 | RIC| R2 | R3-1| R32 | Ré-1| Ré2 |R43 ;
Route Stop | Tracks | way | Accele-|Decele-| Time Time way | city
ration | ration
. Times/
Section Num |Min| 7% Mg Sec [Sec| Sec | % | % | % | % | % % | % | Min Day
Seoul Seoul 2 3.13] 029 | 042 42 |120] 61 |0% | 0% |[0% |[0% | 0% |100%|0%| 3.13
eoul-
Yeong- 228
Geumcheon-gu 2 3421 029 | 042 30 [120] 43 |10%|39%(29%| 8% |14%| 0% [0% | 4.74
deungpo
Gyeo |Geumcheon-gu| ol 1 [350| 027 | 036 | 39 |120] 52 |11%|35%]|29%]| 0% |20%| 0% |0%| 473 | 228
ngbu -Uiwang
line Suwon 2 4.55] 022 | 0.17 81 120 63 [0% [0% [0% | 0% | 0% [100%|0% | 4.55
Uiwang -\ Pyeong=| 1y 551 022 | 017 | 81 [120] 63 | 2% |10%|10%]| 0% [78%]| 0% [0%]| 5.73 | 189
-Cheonan tack
Cheonan 2 4.55] 022 | 0.17 81 120 63 |0% [0% | 0% [ 0% | 0% [100%|0% | 4.55
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2958 At Bk Qe o R 0.8~0.99] Frolw AlFws}
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(Line Headway)& 2Fg%F A= Table 59} Zth. B Aol AR A8 AR tiE AFAde] =
Table Sollx] 2Pg% A4 (Line Headway)s 7=0 = Egs. 702 Table 7 ¥ Fig. 33} o] EX=|gIrk
(4) and (7)& 83}, AAFAA(Station Headway)S 2Fds}k
i, Eq. (9 #83F 4187 A3 A= Table 63 2.
Table 5. Calculation Results of Line Headway for Calculation of Railroad Line
| e | S| i O e | e T e
Route Limit sions | Length Length| KTX maeul ghﬂ Train Distance Time | Time Time Factor Headway
Section kn/h | Sum m m Times/Day m Sec Sec | Sec - Min
Seowonju-Wonju 91 5 800 | 347 | - 2 15 17 300 10 20 30 1.00 3.88
Wonju-Bongyang 91 5 800 | 347 | - 2 15 17 300 10 20 30 1.00 3.88
Bongyang-Jecheon 80 5 800 | 406 | - 2 24 58 300 10 20 30 1.00 432
Jung- Jecheon-Dodam 76 5 800 | 424 | - 2 7 28 300 10 20 30 1.00 447
ang Dodam-Danseong 85 5 800 | 372 | - 2 7 13 300 10 20 30 1.00 4.08
line Danseong-Yeongju 85 5 800 | 372 | - 2 7 13 300 10 20 30 1.00 4.08
Yeongju-Andong 80 5 800 | 404 | - 0 8 17 300 10 20 30 1.00 430
Andong-Yeongcheon | 72 5 800 | 455 - 0 3 17 300 10 20 30 1.00 4.70
Yeongcheon-Gyeongju | 88 5 800 | 358 | - 2 18 23 300 10 20 30 1.00 3.96
Table 6. Station Headway and Route Capacity Calculation Results
Standard Train Train Pattern Ratio
Num- Line |Comm |Comm Brak Ao?ele Sta- Route
Link be.:r of Head | ercial | ercial ing | Stop | ration tion Cape-
Route Stop ;fci-s way | Accele | Decele %I)ssm Time ;O ns; Rl R2IRS-1RS-2| RA-1 ) R4-2 1R4-3 H\z:d- city
ration | ration Y
Num Min | % | D¢ | Sec |Sec|Sec| % | % | % | % | % | % | % |Min T]i)n;;s/ 1;]1;;5
Seowonju-Wonju Wonju 2 [407]019 | 012 |101|120| 66 |0%|0% |0% 0% | 0% [100%| 0% | 855 | 63
Wonju-Bongyang Bongyang | 1 [4.07 | 0.19 | 0.12 | 101 | 120 | 66 |53%|24%|24%|0% | 0% | 0% |0% | 7.69 | 70
Bongyang-Jecheon Jecheon 2 | 4541017 | 010 | 115|120 | 64 [35%]|29%|29%|0% | 0% | 6% | 0% | 595 | 182
Jung- Jecheon-Dodam Dodam 2 | 4711017 | 009 | 119|120 | 63 [35%]|29%(29%|0% | 0% | 6% | 0% | 6.12 | 176
ang | Dodam-Danseong Danseong | 1 [430| 0.18 | 0.11 [ 108|120 | 64 |0% |[0% [0% |0% [100%| 0% | 0% | 8.67 | 62
line Danseong-Yeongju Yeongju 2 | 430 018 | 0.11 | 108|120 | 64 [63%]|13%|25%|0% | 0% | 0% | 0% | 9.65 | 56
Yeongju-Andong Andong 2 | 4521017 | 010 [ 115|120 65 [0%[0% |[0% |0% | 0% [100%]| 0% | 9.08 | 59
Andong-Yeongcheon |Yeongcheon| 2 | 495 | 0.16 | 0.08 | 125|120 | 63 [0%|0% | 0% [0% | 0% |100%| 0% | 11.26 | 48
Yeongcheon-Gyeongju| Gyeongju | 2 |4.16 | 0.19 | 0.12 | 104|120 66 |0%|0% | 0% |0% | 0% [100%| 0% | 898 | 60
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Table 7. Comparison and Analysis of Route Capacity Calculation Results and Current Route Capacity

Link A. Route Capacity Calculation Results| B. Route Capacity of Korea National Railway Sum
Seoul-Geumcheon-gu 228 259 487
Gyi(i’l':egb“ Geumcheon-gu-Uiwang 28 192 420
Uiwang-Cheonan 189 195 384
Seowonju-Wonju 63 74 137
Wonju-Bongyang 70 74 144
Bongyang-Jecheon 182 176 358
Jecheon-Dodam 176 172 348
Ju_rllﬁla:g Dodam-Danseong 62 62 124
Danseong-Yeongju 56 46 102
Yeongju-Andong 59 46 105
Andong-Yeongcheon 48 50 98

Yeongcheon-Gyeongju 60 64 124

Variance 5510.749 5679.909 22130.145

Sum of variance 11190.658
Cronbach’s Alpha Coefficient 0.989

* Cronbach’s ¢ = ((Number of items)/(Number of items-1))*(1-Sum of variances/Variance of the sum))
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Fig. 3. Comparison and Analysis of Route Capacity Calculation Results and Current Route Capacity
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