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Damage Rating and Influence of Double-Block Ballastless Track
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Abstract: [Objective] In order to provide a little basis for improving the settlement maintenance standard of
double block ballastless track, the uneven settlement damage problem of double block ballastless track subgrade
is studied. [Method ] A three-dimensional finite element model of double-block ballastless track with uneven set-
tlement of roadbed is established, it aims to analyse the spatial stress and the deformation law of each component
of the track structure under the action of roadbed settlement. On this basis, a static damage classification and evalua-

tion method for differential settlement of double block ballastless track subgrade is proposed. [Result] The results
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show that when the settlement wavelength is 20 m, the amplitude has a great influence on the stress-deformation
and inter-layer seam of the track structure. The settlement amplitude is 10, 15, 20 mm and above, and the dam-
age rating is II, Il and IV respectively. When the settlement amplitude is 10 mm, the smaller the wavelength is,
the easier the void phenomenon is to occur among the layers of the track structure. The settlement wavelengths
of 12~16 m have a great influence on the damage of track structure, and the maximum longitudinal tensile stress-
es of track slab exceed the limit value 3.50 MPa. So, it is recommended that the settlement damage rating of
wave band below 20 m is the grade I, and that of wave band above 20 m is grade II. [ Conclusion] In order to
facilitate the “scientific repair and accurate repair” of high-speed rail intelligent operation and maintenance, it is
suggested that the settlement damage level should be associated with the static geometric allowable deviation
management value of the line track, the maintenance level should be consistent with the damage level, and the
comprehensive maintenance of settlement should be controlled within 15 mm.

Key words: double block ballastless track; uneven subgrade settlement; stress- deformation; damage effects;
damage rating; smart operation and maintenance
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track-subgrade

K1 HRSH

Tab.1 Material parameters

Name Parameter type Value
Elastic modulus/MPa 32500
Density/(kg/m’) 2500
Roadbed Thickness/m 2.80
Width/m 0.24
Fasteners Vertical stiffness/(kN/mm) 30
Elastic modulus/MPa 25500
Supporting layer ~ Density/(kg/m’) 2500
Thickness/m 0.30
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Fig.2 Settlement deformation of CRTS [ double block
ballastless track by finite element
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Tab.2 Comparison of vertical displacement  mm

Vertical displacement Calculated values Measured values
Rail 0.98

Bed 0.26

0.78~1.22
0.13~0.35
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Fig. 3 Grading assessment of settlement damage of
double block ballastless track
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Tab.3 Type of calculation condition

Conditions  Settlement of amplitude/mm  Settlement of wavelength/m
1 10 4,8, 12,16, 20, 24
2 5,10, 15, 20, 25 20
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Fig. 4 The maximum vertical displacement of each
component of the track structure under different
settlement wavelengths
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Fig. 5 The seam value between the supporting layer and
the top layer of the subgrade (4=10 mm)
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Fig. 9 The spatial tensile stress of track structure under different settlement amplitude (L=20 m)
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Tab.4 Track static geometric allowable deviation management value at the 250 ( excluding )~350 km/h

. Damage grade . Damage grade
Trac Trac
irregularity Daily Comprehensive ~ Urgent  Speed-limiting irregularity Daily Comprehensive ~ Urgent  Speed-limiting
Jmm maintenance ~ maintenance repair at 200 km/h Jmm maintenance ~ maintenance repair at 200 km/h
I I Il| v I I m v
7 I 12 I
9 I 15 v

£S5 WHRAXLAEHEBRERYATIEGRERREEER (L)

Tab.5 Damage grade and maintenance level on subgrade uneven-settlement of double-block ballastless track (Suggested)

Subgrade settlement

Damage assessment index

Rail vertical Inter-layer

Damage Maintenance

Bed tensile Support-layer tensile

Wavelength/m - Amplitude/mm displacement/mm seam/mm stress/MPa stress/MPa grade fovel
5 4.81 0.22 2.26 0.91 I I
10 9.14* 0.88 3.52% 2.14% | I
20 15 13.62% 1.40 5.01% 3.27* I Iir
20 16.19* 3.93* 5.60* 3.50% v v
25 20.12%* 5.65% 6.28% 3.89% v v
4 0.14 9.86* 0.42 0.19 I Iir
8 1.07 8.95% 1.56 0.61 I I
12 2.99 7.03* 3.55% 0.93 I Iir
16 10 7.05 2.97* 5.03* 1.77% IIr Iir
20 9.14* 0.88 3.52% 2.14* I I
24 9.67* 0.37 2.15 1.44 I I}
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