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Parameteric Analysis for Up-lifting force on Slab track of Bridge
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ABSTRACT

The vertical forces in rail fasteners at areas of bridge transitions near the embankment and on the
pier will occur due to different deformations of adjoining bridges caused by the trainloads, the
settlement of supports, and the temperature gradients. The up-lifting forces is not large problem in
the blast track because the elasticity of blast and rail pad buffs up-lifting effect. But, it is likely to
be difficult to ensure the serviceability of the railway and the safety of the fastener in the end in
that concrete slab track consist of rail, fastener, and track in a single body, delivering directly the
up-lifting force to the fastener if the deck is bended because of various load cases, such as the end
rotation of the overhang due to the vertical load, the bending of pier due to acceleration/braking
force and temperature deviation, the settlement of embankment and pier, the temperature deviation
of up-down deck and front-back pier, and the rail deformation due to wheel loads. The analysis of
the rail fastener is made to verify the superposed tension forces in the rail fastener due to various
load cases, temperature gradients and settlement of supports. The potential critical fasteners with
the highest uplift forces are the fastener adjacent to the civil joint. The main influence factors are
the geometry of the bridge such as, the beneath length of overhang, relative position of bridge
bearing and fastener, deflection of bridge and the vertical spring stiffness of the fastener.
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Area Ly l,, ~
(2rail) | (2rail) | (2rail) ! € G ¢ SHoI= B60kN/mm
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- Geometry Property of Section Property of Material
span a | MZEX S2A | Area l,y l,, E G a
40 | 0.85 0.615 11.9246 | 19.304 | 134.8 | 0.345%x108 | 8x107 1.0x10°5
(m) | (m) (m) (m?) (m*) (m*) (kN/m2) | (kN/m?) (/C)
4. Y
4.1 AN HA

AYEDE WROR ABAUSE.6-1 ol §3tel WAWY) VAN AUA(%)E ASAAW ARFA
o AT ARAVEE $0 mEed] ANSE AR AAFAFAD), JeIRALE
A, @)@z REASHE 48T W wASE AAURHAL w2 AAFAED B BB 2
AGR AR BE YAFHBA" % aelgl e AZFA ] A AFATbled WHFOT A
A BAse AR FFAL AR, oA FaN Aze 4PAL FPale Ao $PYL
wed,

Nl

4.1 734
oMt 6.6-12 ALGatd AR ANY A L oA e AT

1 2 3 4 5. 6 7 8 9 10 1 12 13 14 15 16, 17 18 19 20

9 10,

4.2 AZRZA F1F0 B AZFAAY FFY NF=EY

M@ arx|2v | =|cHated | Vossloh SkI B15|Pandrol FC 1501
{m) (kN) S| S48 3 SAatEr
0.1 27.5135 12 20
0.2 24.8328 12 20
0.3 23.233 12 20
0.4 21.1312 12 20
0.5 19.078 12 20
0.55 18.1725 12 20
0.6 17.555 12 20
0.65 16.8349 12 20
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