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A study on the Settlement of Ballasted Track according to
Various Rail-Pad Stiffness
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ABSTRACT

Ballasted track is under the circumstance of repetition of deterioration and recovery. Track
deterioration is presented as track irregularity or settlement, and dynamic force subjected to track
is one of major cause of the deterioration. The dynamic force is determined from the dynamic
interaction between track and vehicle. Rail-pad stiffness is one of the factor affects track
dynamic property. In this study, the relationship between rail-pad stiffness and track settlement
was investigated. Dynamic forces according to various rail-pad stiffness was obtained from the
dynamic vehicle-track interaction analysis using DARTS-NL. Track settlement was calculated by
substitution the dynamic forces into various formulas for track settlement. From the result of
analysis, it was known that the track settlement is increased about 6% when the rail-pad stiffness
rise about twice. And this result leads that there is only a little relationship between rail-pad

stiffness and track settlement.
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# 2.1 3 AHEE AR SA4A
G =84 2 oA i = 9 A
Z UIC60 HEcheldolF A 0.24 ton/m
Ao =T A4 | 90~210%10° kN/m HEA 507 0.60 m
o A o) =53 Al 5.0<10" kN/(m/sec)/m A=y G AT 980 kN/(m/sec)/m
AEARFEZL 0.27 m =4 2wk B4 126107 kN/m
&2 o] 2.62 m T ek g 600 kN/(m/sec)/m
2FS KIXAFES] 2hE Alds 71202 sk, 2] FabdAd s HESH] A=
A4 FYSHs 202 1A A2 weskel Ak Rol FelMolw B dre] w7
A AEe] AES AHNE dE A T EFL AN BANUL nefshe] AN 2
S A ) A S EUE Dl A& S A4 A8 )
A =

al
o mue s goh AAE FAAEE 3 LA okelel 23 ATFYAE
AZYH AR, dA BAAEE S AdA= ua }o}au U @A s

g = B A
A A5 (ton) 54.96
A o] AR AE (Gallop motion, ton.m?) 1131.9
P2 A & (ton) (X2 YA E3)) 2.42
o) 2|2 %*JEEHJE(Y Y) (ton.m®) 2.593
22 YA FH(EFEH) (ton) 2.048
12k A7 228 (MN/m) 2.504
12 A7 A3 (MN.sec/m) 0.032
oz A7} 228 (MN/m) 2.536
22 A7 4 H (kg.sec/m) 0.057
2) 3NA A5
Az F45H2 AFe 5% 9 AF AEmA|2ge] F57 AAH e
A "ok, B2 AFd s AEAAH] FEA ddS vX = Hdu=e] FAgwstel 3
ego]l TS EE WIAIAVIEA ZF SR HE gdd=e] o] wsts A5 1y
skl F 707HA] A 99 A S Fste] Ay g WslE A sk Bt

A= g 0 90, 120, 150, 180, 210 MN/m
- 2 FEEE L 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350 km/hr
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F 2.3 =g Wt BE &5 HdHX 2 F7H] ol kN

=743 90 120 150 180 210
25 (km/hr) =R I I = P Il I = D B d T = P B I=d o I = D = ]

25 85.21 0.0% |85.3| 0.1% |85.5| 0.4% |85.7| 0.6% |85.9| 0.8%
50 86.9] 0.0% |86.7|-0.2% |86.6|-0.3%|86.5|-0.5%| 86.5 | -0.5%
75 88.5] 0.0% [89.0| 0.6% [89.3| 0.9% |88.9| 0.4% |88.3|-0.2%
100 90.8| 0.0% [90.6 |-0.2% |90.3 |-0.6% | 89.7 | -1.2% | 89.7 | -1.2%
125 95.0| 0.0% [94.1|-1.0%[92.6|-2.6%|92.3|-2.9% |92.0 | -3.3%
150 94.5| 0.0% |96.7| 2.3% |97.2| 2.8% [95.9| 1.5% [95.6| 1.2%
175 93.3| 0.0% |94.8| 1.6% |96.1| 2.9% |97.2| 4.0% |97.7| 4.5%
200 91.6| 0.0% |93.7| 2.2% |94.9| 3.5% |95.6| 4.2% |96.4| 5.0%
225 91.2| 0.0% |91.7| 0.5% |93.4| 2.4% |94.7| 3.7% |95.9| 4.9%
250 92.3| 0.0% |92.6| 0.3% |93.0| 0.8% |93.2| 1.0% |94.7| 2.5%
275 93.2| 0.0% [93.7| 0.5% [94.0| 0.9% |94.3| 1.2% |94.6| 1.5%
300 94.2| 0.0% |94.8| 0.6% [95.2| 1.1% |95.6| 1.5% |95.8| 1.7%
325 94.8| 0.0% |95.5| 0.7% |96.2| 1.5% [96.7| 2.0% |97.1| 2.4%
350 94.9| 0.0% |95.7| 0.8% |96.5| 1.7% |97.2| 2.4% |97.8| 3.0%
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y=K, « N+ K, « N (3-4)
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Vopt = 1.57 + p + IMAN+3.04 - p'*' - InNV (3-6a)
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(3-7)

settlement of ballast= X « Q“
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