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Experimental study on the improvement measures of ballasted tracks

considering the speed-up of conventional lines

_ _ o
AT, HfS 2, HE L~

Man-Cheol Kim*7, Young-Hoon Bae*, Yong-Gul Park**

Abstract With respect to mainline railway, the increase in speeds up to more than 200km/h is currently
being promoted to secure the competitiveness of the railway, lead balanced regional development and
enhance its status as a key means of transportation for eco-friendly and sustainable green growth. In this
regard, as the maintenance costs are expected to increase due to higher burden of dynamic track forces on
the ballasted track designed with 150km/h-class, there is a need to establish improvement measures for the
ballasted track to reduce maintenance costs, considering the speed increase of the mainline railway. In this
study, load characteristics (wheel load and excitation frequency) acting on the track when trains operate at
the speed of 230km/h were investigated through a regression analysis and a speed increase test using the
KTX-Sancheon, and the optimal improvement measures considering the speed increase of the mainline
railway were established through the economic analysis considering the deduced track settlement
characteristics as well as construction and maintenance costs by applying the load characteristics to full-
scale specimens by type of ballasted track structures which combine components of the ballasted tracks
applied in Korea.

Keywords: Conventional lines, Ballasted track, Speed up, Track settlement, LCC
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Table 1. Types of full-scale specimens

Types Rail Fastening System; Sleeper Ballast depth Ballast type
)
e-clip, TPU S5mm PC Sleeper : :
Case 1 KR60(60K) (= 400kN/mm) (50/60kg, 2.4m) 300mm Conventional line
e-clip, Rubber
PC Sleeper : :
Case 2 UIC60 (80~1f;0kN/mm) (UIC60, 2.6m) 300mm High speed line
e-cli
; PC Sleeper . .
Case 3 UIC60 (SRolitl)tz)%rk I?I}lllnr?n ) (UIC60, 2.6m) 350mm Conventional line
W14K Vossloh Sleeper : .
Case 5 KR60(60K) (80KN/mm) (50/60kg, 2.4m) 300mm High speed line

Loading range to test static stiffness: 20~95kN
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Fig. 4 Construction processes of full-scale specimens
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Table 2. Ratio of track settlement

Fig. 6 Characteristics of track settlement due to repeated loading test for full-scale specimens

Num. of repeated

ioading 300,000 600,000 900,000 | 1,200,000 | 1,500,000
Track settlement(mm)
Case 1 -2.34 -2.71 -3.00 -3.29 -3.58
Case 2 -1.07 -1.56 -1.81 -1.95 -2.05
Case 3 -0.74 -0.98 -1.13 -1.25 -1.37
Case 5 -1.87 -2.43 -2.80 -3.14 -3.47
Ratio of track settlement to Case 1(%)

Case 1 100 100 100 100 100
Case 2 45 58 60 59 57
Case 3 32 36 38 38 38
Case 5 80 90 93 95 97




Table 3. LCC analysis

Construction cost Annual LCC
Types maintenance
Embankment | Track | Total cost 0 year Syears | 10 years | 15 years
Case 1 12,421 1,532 | 13,953 59.7 13,953 14,219 14,437 14,617
Case 2 12,421 1,646 | 14,067 34.4 14,067 | 14220 | 14,346 | 14,449
Case 3 12,700 1,800 | 14,500 232 14,500 | 14,603 | 14,688 | 14,758
Case 5 12,421 1,648 | 14,069 57.9 14,069 14,327 14,539 14,713
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