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Effects of H-type Sleeper on the Track Behavior
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Abstract The demand for improved rail transportation safety is growing due to the increased speeds of current
railways. In addition, freight trains with heavier axle loads are required to run on conventional railways. In order to
meet these requirements, increased rail weights and the application of a CWR system have been introduced on
conventional railways. The H type sleeper, which has higher lateral resistance than the existing mono sleepers, has
been recently developed to increase track stiffness and reduce track irregularities. In this paper, the effects of a H-type

sleeper on track behavior were investigated by 3-Dimensional F.E. analysis.
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Fig. 1. H-type sleeper
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(a) Sectional View of Model

(b) H type sleeper(Unit : m)

Fig. 2. Modeling for H type sleeper

Table 1. Material property

Track C t
Material Property _rack Lomy
Rail sleeper Ballast
Modulus of elasticity, m 10 <
E (N/md) 2.1x10 3.5x10 1.8x10
Poisson’s ratio,
03 0.22 0.27
14
Unit weight,
8 7,830 2,600 1,650
7 (kg/n)
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Table 2. Property of fastener[3]

Stiffness of Pad-Fastener .
S Value(unit)
Longitudinal Translation/ 6.0x10°N/m
Longitudinal Rotation 6.0x10"Nm/rad
Vertical Translation/ 3.5x10'N/m
Vertical Rotation 6.0x10"Nm/rad
Lateral Translation/ 2.6x10'N/m
Lateral Rotation 6.0x10"Nm/rad

(a) Mono sleeper

(b) H-type sleeper
Fig. 3. 3D model of track in Abaqus
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Fig. 4. Loading case
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Table 3. Maximum deflection of rail

oJf

sleeper Load Value(mm)
A -1.80
Mono
B -1.75
A -1.79
H B -1.74
C -1.79

et
AR whE H e
Table 33} 2t}

Fig. 6. Deflection of Rail(Mono sleeper, H type sleeper)

Table 4. RSL(Rail Seat Load)
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Rail seat load(kN)

fmlj:Tll]):r' Of,?lzel;'im Mono sleeper H type sleeper
Load A Load B Load A Load B Load C

-3 4.5 0.6 4.5 0.6 4.5
-2 21.0 11 20.9 11.0 21.0
-1 46.0 329 46.0 329 46.0
0 - 52.9 - 53.0 -

1 46.0 329 46.1 33.0 46.0
2 209 11 20.9 11.0 21.0
3 4.5 0.6 4.5 0.6 4.5
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Fig. 7. Load distribution ratio(Mono sleeper, H type sleeper)
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Fig. 8. Cross section according to sleeper type
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Fig. 9. Ballast pressure contour(mono sleeper)
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(c) Load C

Fig. 10. Ballast pressure contour(H type sleeper(lateral
element))

(Avg: 75%)

% -5.126e-+02

s, 522
(Avg: 75%)

-5.141e+02
-1.148e+04
-2.244e+04
-3.341e+04
-4.437e+04

-5.534e+04
-6.630e+04

(a) Load A

(b) Load B

s, 522
(Avg: 75%)

-5.145e-+02
-1.130e+04
-2.209e+04
-3.288e+04
-4.3660-+04

-5.4450+04
-6.524e-+04

(c) Load C

Fig. 11. Ballast pressure contour(H type sleeper(Conn
element))
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