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Analysis of Vertical Static Stiffness Test Standard for Rail pads and Proposition of

Test Method
et 2ok

Young-Hoon Bae'", Man-Cheol Kim""

Abstract The vertical static stiffness of rail pads or baseplate pads that are important components in rail
fastening systems is a key factor to check at track design and mass production. Typical test standards that are
widely used in railway field are EN 13146-9 and KRS TR 0014. Load application and calculation of vertical
static stiffness are unclear in test procedures for pads of two standards. The vertical static stiffness of non-
elastic pads is also able to be overestimated with application of EN 13146-9 or KRS TR 0014. In this paper,
EN, KS and ASTM standard related to test methods of pads were analyzed, and vertical static stiffness tests
for rail pads and baseplate pads used in railway field were performed. The new test method for vertical static
stiffness of pads was proposed in order to amend it of EN 13146-9 and KRS TR 0014.
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Fig. 1 Vertical static test procedure of pads in EN 13146-9 and KRS TR 0014
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Fig. 2 Vertical static test procedure of pads in KS M 6604
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Fig. 3 Vertical static test procedure of pads in ASTM D575-91
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Table 1 Vertical static stiffness test results of rail pads and baseplate pads

QH -J—tﬂ—

Vertical static stiffness, KN/mm
Test specimen EN 13146-9 or KRS TR 0014 KR S eciﬁ‘cationT
1% cycle 2" eyele 39 eycle (Rail fastening sys.)
A company Rubber, 10T 69.89 104 .43 110.71 93.21
Rail pad TPU, 5T 213.13 303.70 313.74 242 88
B company, Baseplate pad 22.72 24.01 24.09 27.32
C company, Baseplate pad 21.31 22.10 22.18 26.02

+ Calculation tool in KR specification for rail fastening system: F;
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Fig. 4 Force-displacement relationship of rubber pad in vertical static stiffness
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Fig. 5 Force-displacement relationship of TPU pad in vertical static stiffness

=20 kN, F, = 95 kN, Ks = (K$,5a + Ks,3a + Ks,4m) / 3
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Fig. 6 Force-displacement relationship of baseplate pad (elastic pad) in vertical static stiffness
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Fig. 7 Proposition of vertical static test procedure for pads (rail pad and baseplate pad)



Table 2 Vertical static stiffness test results of rail pads and baseplate pads with the proposed test method

Vertical static stiffness, KN/mm
) Proposed test method
Test specimen
Preloading p Remark
- 3" cycle
1* cycle 2" cycle
Rubber, 10T 64.63 69.80 70.38 %ﬁ?ﬁfjiﬁg
A company : :
Rail pad TPU, 5T 207.83 212.92 213.57 ngﬁ‘:;&‘antarlaiﬁe
Com. Rubber, 13T 27.37 27.62 27.83
B company, Baseplate pad 22.64 22.70 22.72 Hcl%)llllcsgizdbgge
C company, Baseplate pad 21.14 21.30 21.30
3.8 E
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[1] CEN (2011) EN 13146-9 Railway applications-Track-Test methods for fastening system-Part 9:
Determination of stiffness, Brussels, Belgium, 26 pp

[2] Ministry of Land, Infrastructure and Transport (2013) KRS TR 0014 Rail fastening system, Sejong,
Korea, 54 pp

[3] Korean Standards Association (2011) KS M 6604 Testing method for rubber vibration isolators, Seoul,
Korea, 10 pp

[4] American Society for Testing and Materials (2012) ASTM D575-91 Standard Test Methods for Rubber
Properties in Compression, West Conshohocken(PA), United States, 4 pp
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