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Development of Planning Method for Double-Tracking of Single
Track Railroad based on the Intelligent Rail Alignment Planning
Program (ei-Rail)

ABSTRACT

The “Intelligent Railroad Alignment Design Program (ei-Rail) developed in 2013 has been adopted in the planning and the
evaluation/validation of design results of oversea railroad construction projects. Target countries of Korean railroad industries requires
the operating speed increase with alignment improvement and the double tracking of prevailing single track railroads as well as new
railroad construction. This study is to develop an additional module for double tracking project of prevailing single track railroads in
the ei-Rail. The developed method is based on the geometrics of prevailing railroad, and the definition of planned project determines
the project cost based on the unit cost by work type, and provides the draft design of double track. The module was validated with a
oversea case. It is then expected for oversea railroad double tracking project more efficiently in planning and the evaluation of design
results.

Key words : Double tracking project, Intelligent railroad alignment design, Oversea railroad project, Railroad construction cost,
Automization of railroad design
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Fig. 1. Overview of ei-Rail

Table 1. Comparison between Railway Design Programs

Programs Characteristics
ei-Rail Vertical alignment, Horizontal Curve Design, 3D Simulation, Optimal Design, Google earth Map ex/import,
Automated Data Import, Cost Estimation, Easy learning
Tacoma Highway (Road) Design, Hard to learn
Blue Track Highway (Road) Design, Long Term Training Period
Bentley Rail Track Vertical alignment, Horizontal Curve Design, 3D Simulation, Optimal Design, Automated Data Import
Quantm Information folding
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Fig. 2. Flowchart: Horizontal Geometrics Generation
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Fig. 3. Flowchart: Determination of IP and Radius

KML Data
(Longitude & Latitude
Coordinate)

UTM Zone
No.

KML —WGS84
Conversion

XY
Coordinate

iy

Fig. 4. Flowchart: KML Conversion
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Table 2. Track Width
Gauge
No. of Track (s) -
Narrow Standard Wide
Single 6m 8 m 7.5m
Double 9m 12m 12.85m
Double-Double 18 m 24 m 257 m

ol 14 Aaterle] A4l e Qe o) Hejskes:
aF5ITH(Fig. 6).
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Fig. 5. Cross-section of Rail Track (Standard Gauge)
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Fig. 6. Definition of Project
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Fig. 7. Unit Cost by Work Type
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Comparison Report
Work Cls Unit serro-20170905_w-e_0001 serro-20170905_w-e_0001_(2)
Q'ty Cost{Mil) Qty Cost{Mil)

Fill m 2,463,980 4492 2,846,127 5,188
CutiSoil) m 3,301,314 2908 3,457,387 3,046
Soil Work Cut(HIDD!ng Rock) m 4,142,035 7563 4,665,576 8519
Cut{Blasting Rock.) m 8,116,272 45922 8,906,028 50,390
Soft Ground m 0| 0|
Etci15% of Soil work) mt 9133 10,072
Subtotal 70.018] 17215
Bridge Work Bridge m 8,705,50 232,698 9,143.80 244.414
Tunnel Work Tunnel m 1.500.00 17.625 1.200.00, 14.100
Drainage Work 14 981 14 657
Station Station Mog a a a a
Rail Rail m 75,93 106,308 4,70 104,576
Architect Architect st 62,315 £2,315]
Vehicle Base Vehicle Base Mog 1 1 1 1
Power m 75,93 42,523 4,70 41,830
System Communication m 75,93 37.208 4,70 36,602
4 Signal m 75,93 50,876 7470 50,047
Trolley line =et 1] 1]
Subtotal 564.53 568,541
Total 534,552 fi4b, 756
Subsidiary Work of Con, Cost 10,002 B0,190 10,002 1,364
Land Purchase a a
Contingency Caon, Cost +Land + Subsidiary 10,00% 66,209 10, 00% 67,500
Total Cost 160.951 174,620

Fig. 8. Result of Project Analysis

Table 3. Prevailing Condition of Railway Section for Validation

Length 45 km
Track Single Track / Narrow Gauge
Design Speed 100 km/h
Min. Radius of Horizontal Curve 2,000 m
Max. Gradient 12 %o
Track Width 6 m
Table 4. Unit Construction Costs
Type Cost
Earth Work 1,520 (won/m®)
excavation (earth/sand) 960 (won/m*)
excavation (weathered rock) 1,920 (won/m°)
excavation (soft/sound rock) 24,960 (won/m®)
Bridge 35,600 mil (won/km)
Tunnel 13,400 mil (won/km)
Track 1,400 mil (won/km)
Electricity 560 mil (won/km)
Communication 490 mil (won/km)
Signal 670 mil (won/km)
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Table 5. Result of Analysis

AP A=A GA R T2 (ei-Rail) 7|Nke] SAHEE BAISE AE e

Fig. 9. Optimized Alignment Alternatives

Alternative Length Total Cost Earth Work Cost | Length of Bridges Bridge Cost Length of
(km) (mil. Won) (mil. Won) (m) (mil. Won) Tunnels
No. 9 44.029 201,871 4,362 394 15,421 0
No. 16 44.098 200,694 4,407 367 14,368 0
No. 18 43.837 198,059 3,891 347 13,604 0
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