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The Displacement Limit at the End of an Approach Slab for
a Railway Bridge with Ballastless Track

HRRT - P
Jin-Yu Choi - Shin-Chu Yang

Abstract The transition area between a bridge and an earthwork is one of the weakest area of track because of the
track geometry deterioration caused unequal settlement of backfill of abutment. In case of a ballastless track, the
approach slab could be installed to prevent such a phenomenon. But, if there is occurred the inclined displacement on
the approach slab by a settlement of the foundation or formation, the track is also under the inclined displacement. And
this defect causes reducing the running stability of a vehicle, the riding comfort of passengers, and increasing the track
deteriorations by excessive impact force acting on the track. In this study, parametric studies were performed to inves-
tigate the displacement limit on the approach slab to avoid such problems. The length and the amount of unequal set-
tlement of approach slab were adopted as parameter for numerical analysis considering vehicle-track interaction. Car
body accelerations, variations of wheel force, stresses in rail, and uplift forces induced on fastener clip were investi-
gated. From the result, resonable settlement limit on the end of an approach slab according to slab length was sug-
gested.

Keywords : Approach dab, Ballastless track, Displacement Limit, Vehicle-track interaction
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Fig. 2. Settlement of an Approach Slab
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Fig. 3. Modd for Vehicle-Track Interaction Analysis
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Table 2. Analysis cases
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Table 1. Properties for vehicle and track
2 e =44
24| 2 (ton) 27.48 4. OfjAjzat
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Table 3. Body Acceleration in Vertical Direction
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Table 4. Whed Force Reduction Ratio

Table 5. Rail Stress at Bottom

() Earth to Bridge (a) Earth to Bridge 9] : MN/m?
- b2 3% (mm) - wh-7) 3 7 (mm)
10 20 30 40 50 10 20 30 40 50

2 10 018 | 029 | 041 | 052 | 064 2 10 | 5245 | 5546 | 58.48 | 6150 | 64.51
El 15 014 | 023 | 030 | 038 | 046 # 15 | 5235 | 5523 | 5813 | 6101 | 63.90
Z 20 | 013 | 018 | 024 | 030 | 036 z 20 | 5212 | 5480 | 5748 | 6017 | 6285
o) 25 012 | 016 | 018 | 026 | 031 o) 25 | 5190 | 54.36 | 56.83 | 59.28 | 6175
(m) 30 011 | 014 | 018 | 022 | 026 (m) 30 51.62 | 5379 | 55.96 | 58.12 | 60.29

A 130 A 90.00

(b) Bridge to Earth (b) Bridge to Earth 9] 0 MN/m?
P SHE A A 7 (mm) - CHEA] F 7 (mm)
10 20 30 40 50 - 10 20 30 40 50

z 10 013 | 019 | 025 | 031 | 037 2 10 | 5503 | 60.87 | 66.75 | 72.63 | 7851
&l 15 013 | 018 | 024 | 029 | 035 # 15 | 5327 | 5740 | 6152 | 6564 | 69.75
Z 20 012 | 017 | 022 | 028 | 033 2 20 | 5222 | 5528 | 5834 | 61.38 | 64.45
o] 25 012 | 017 | 021 | 026 | 031 o] 25 51.71 | 54.15 | 56.65 | 59.13 | 61.63
(m) 30 011 | 015 | 020 | 024 | 028 (m) 30 | 5131 | 5327 | 5532 | 57.41 | 59.47

A 037 7% 90.00
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Table 6. Upward Force at Clip

(a) Earth to Bridge 2] kN
A= (mm)
10 20 30 40 50
10 1.66 1.74 181 1.87 1.96
15 1.64 1.70 175 1.80 1.86
20 1.64 1.68 173 1.78 1.82
25 1.63 1.67 172 1.77 1.82
30 1.63 1.68 174 1.80 1.86

T

Som e )

A1 12.00
(b) Bridge to Earth k] : kN
- CHEA A= (mm)
= 10 20 30 40 50
z 10 173 | 187 | 203 | 220 | 236
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z 20 164 | 172 | 181 | 189 | 197
o] 25 162 | 169 | 176 | 183 | 1.90
(m) 30 161 167 1.72 178 184
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Fig. 8. Upward Force & Clip

Table 7. End displacement limit according to slab length

T

& 2B o] (m)

10 15 20 25 30

A7 A (mm)

315 355 39.0 435 50.0

A7)

1317 | 1/422 | U512 | 1/575 | 1/600
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