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Practical Evaluation Technique for Deterioration of
Railroad Lines using Track Geometry
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Abstract In this study, a practical evaluation technique to detect the deterioration of railroad lines by means of train per-
formance and track geometry measures is suggested. A train that has a specific performance and is running the straight line
can make minimum travel time (ideal time). But the actual travel time will be increased by the track geometry and various
speed limitations. By comparing these travel times, we can easily define the degree of line deterioration. This method does
not require complex vehicle performance measures and/or specifications that exceed those of typical Train Performance
Simulations (TPS). For this reason, ease of use is ensured and the results are similar to those obtained by running a TPS for

practical evaluations.

Keywords : Track Geometry, Train Performance, Evaluation of Deterioration of Railroad Lines
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Table 1 Design criteria and the main factors affecting the speed

Examination item

Velocity effect factors

An essential particular

Design criteria

Railway construction rules in accordance
with the reference analysis(based on speed
- compare with railway construction rule
items

Affect train scheduled speed of design criteria: depending on the
minimum curve radius, transition curve length, straight and curve line
of minimum length, vertical curve radius, vertical curve length, station
form, etc. difference in speed occurs.

The main factors
affecting the speed

The factors affecting the speed(aspect of
the railway linear)

Linear aspect
- Plane curve radius
- Vertical slope
- Cant and transition curve
- Track center spacing
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Table 2 Railway construction standard for the track geometry rules

Division Railway construction standards Division Railway construction standards
Speed 70~350km/h Main track Below 10~25/1,000
Railway construction detailed standards | Gradient ) Below 2/1,000
Range Station . .
necessary for the enforcement of standards (unable car liberation 8/1,000)
Track structure Ballated track R = 1,800m~25,000m
Concrete track ) (If unavoidable 1,300~10,000m)
radius
Track gage 1,435mm L= %/
Below curve radius 300m Vertical Between
Slack 2400 ¢ ny curve vertical -
§= = —S (Below 30mm) curve length
Cant =11. KZ_ -
¢ 8 R Ca Vertical
Max . Concrete bed track : 180mm Curve length Eauati
aximum can ation
Y Ballast bed track : 160mm au
Concrete bed track : 400m~5,000m Straight and curve line of 40~180m(L=0.5V)
~180m(L=0.
o Ballast bed track : 400~6,100m minimum length
Minimum
curve radius
Rzﬂ Shape Cubic parabola
Curve Cmax+cz],min ..
Transition
curve 2,500C~600C(1,700C)
At stati 250m~600m Length
station en,
(Electric vehicle dedicated lane: 250m) & Ly=C = %
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Fig. 1 A schematic diagram of the running curve for the
evaluation of the degree of line deterioration
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Fig. 2 Idealization of the running curve between stations
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Fig. 3 Idealization of the running curve under speed limitation
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Table 3 Railroad construction standards regulations (Section 7 cant)

Desi d Ballast bed track Concrete bed track
esign spee
. &1 5P . Maximum cant Maximum cant deficiency” | Maximum correction of cant | Maximum cant deficiency”
V(kilometer/time)
(millimeter) (millimeter) (millimeter) (millimeter)
200 <V <350 160 80 180 130
V <200 160 100@ 180 10
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Table 4 Train running enforcement regulations, Appendix 15: downward slope speed (Revision 2012.3.8, Korea railroad corporation)

D d gradient (%
. ownward gradient (o) |3 15| 12525 15-20 2030 | 30-35
Division
A trai
passenger frain _ 150 125 100 75 65
(Saemaeul, Mugunghwa, A commuters’train)
Speed A passenger train
(Km/h) o passeng , o 150 130 110 95 85
(Intercity Train eXpress-Cheongchun, Nuriro, electric train)
Goods train 90 85 65 55 50
Table 5 Train running enforcement regulations Appendex15 downward slope speed
D d slope (%
. ownward slope (%)l 5 1051 125e1s | 15-20 20~30 30-35
Division
A trai
Speed (Km/h) passengerfram 150 125 100 75 65
(Saemaeul, Mugunghwa, commuters’train)
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Table 6 Train running enforcement regulations, Appendix 14: Railway maximum speed limit (Revision 2012.3.8, Korea railroad

corporation)
Main line Siding
. . ) All sort of Allowed driving
Line Section High-speed . All sort of . Speed
) automobiles ] Crane automobiles
vehicle locomotives
EMU-180 Etc
Cheongyangni~Yongmun 150 - 150 150 60 Various 25
Jecheon~Dodam
A
“‘;,i:“g Yeongcheon-Gyeongju 130 - 130 120 60 Various 25
i
Yongmun~Jecheon 120 - 120 110 60 Various 25
Dodam~Yeongcheon
Youngdong Donghae~Gangneung 110 - 110 100 60 Various 25
line Yeongju~Donghae 100 - 100 90 60 Various 25
18 15
[
16
145 F-—-mmmmmm e e ]
14 o
° ' ° Se LY c
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. 12 ° s ' .' ° [ ] . i
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8 1 . B 135
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i
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0.2
0 | 12
‘Youngdong Chungang Taebeak Gyongbuk
0 3 6 9 12 15 18 21 L
The No. of speed limitation ine
Fig. 4 Error distributions Fig. 5 Line deterioration assessment results
7he] £EAT A HAAT (o) 1.2342 2 = ST S5 ARHS Mtttk 3T FIPPH A oA A o)
/A9l TPSA = Table 734 a1, wAdoA &3 <l #3
4 HELMO| M3 3T LW FAtel £ A ARSE 9 AZHNEE S AxpeA
MM 2M A EAR (B ETAE, 2012.3)S F8381 AlEHOIAS 5
ek g8l A¥Y A7 =% % H7F AP EE Table
B omRelA AR Amede] MY wmFE Bl 48 guh Prh wAEE JRA-FRA-g B o 4
A A S e A B, AR F 8 A e APH dES & F Ak
2o, AR Hu&EE A AA YA A ] A7 Ha SHE, AT AR B B 9AE Y wAEeRE AR
Table 7 TPS result
Section Length (km) Time (min) Average speed (km/h)
. An up(Yeongju-Sokpo) 101 80.48 75.29
Youngdong line -
A down(Sokpo-Yeongju) 101 79.71 76.03
. An up(Jungnyeong-Hwasan) 143 95.48 89.87
Jungang line
A down(Hwasan-Jungnyeong) 143 98.36 87.23
} An up(JeCheon-Sabuk) 101 85.49 70.88
Taebaek line
A down(Sabuk-JeCheon) 101 80.93 74.88
) An up(Oksan-Gaepo) 65.60 50.92 77.29
Gyeongbuk line
A down(Gaepo-Oksan) 65.60 51.36 76.64
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Table 8 Line deterioration result

Standard L . TPS up and down Measuring . .
) Length |traveling time Deterlératl(?n equation traveling time _total | efficiency Flnear of.r allvt/ay
Section (km) (hour) traveling time (hour) (hour) %) line deterioration
Tsa) Ty T, Tatal (B) ©) 1.234B)/(C) | o=1.234(B)/2(A)
Youngdong line 76.845 0.768 0.958 0.801 1.759 2.153 0.80 1.412
Jungang line 140.144 1.168 1.372 1.198 2.570 3.137 1.09 1.358
Taebaek line 75.517 0.755 0.936 0.825 1.761 2.230 2.57 1.439
Gyeongbuk line 53.330 0.533 0.584 0.533 1.117 1.329 3.71 1.292
Table 9 Variation of line deterioration (%) for the each station in case of speed up in Young-Dong line
Rail maximum speed 100km/h Rail maximum speed 180km/h
Standérd Deterioration . Standgrd Deterioration . Incregsed }ine
Section Length trayelmg traveling time L1'near' traT/ehng traveling time L1'near' deterlooranon
(km) time (houn) deterioration time (hour) (hour) deterioration (%)
(hour) (hour (hour)
Ts T, a T T; o B
Yeongju-Mundan 9.032 0.090 0.194 1.325 0.050 0.146 1.794 46.82
Mundan-Bonghwa 5.718 0.057 0.120 1.296 0.032 0.082 1.588 29.21
Bonghwa-Geochon 5.447 0.054 0.122 1.378 0.030 0.102 2.088 70.99
Geochon-Bongseong 5.544 0.055 0.139 1.551 0.031 0.129 2.577 102.54
Bongseong-Beopjeon 6.481 0.065 0.141 1.345 0.036 0.116 1.993 64.85
Beopjeon-Chunyan 5.660 0.057 0.127 1.382 0.031 0.103 2.018 63.60
Chunyang-Nokdong 4.840 0.048 0.105 1.343 0.027 0.083 1.894 55.11
Nokdong-Imgi 4.842 0.048 0.111 1.413 0.027 0.098 2.258 84.46
Imgi-Hyundong 5.119 0.051 0.112 1.348 0.028 0.089 1.941 59.26
Hyundong-Buncheon 6.642 0.066 0.155 1.440 0.037 0.123 2.063 62.34
Buncheon-Seungbu 9.850 0.098 0.238 1.488 0.055 0.197 2217 72.85
Seungbu-Sokpo 7.670 0.077 0.195 1.566 0.043 0.167 2.413 84.76
Total 76.845 0.768 1.759 1.412 0.427 1.435 2.074 66.19
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