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Treatment Technology of Unsupported Defects in Existing Elastic
Short-Sleeper Tracks
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(1. China Railway Design Corporation, Tianjin 300143; 2. Jintie Engineering Technology Co., Ltd., Tianjin 301726)

Abstract: To address the problems of aging and deformation of rubber boots, unsupported sleepers and gauge variation caused
by long-term operation on existing elastic short-sleeper tracks, and to improve the stability and operational safety of the track
structure, this paper proposes a novel treatment technology for unsupported defects in elastic short-sleeper tracks to overcome the
low construction efficiency and insufficient repair precision of existing repair methods. This technology combines a novel high-flow
repair material with a refined grouting process, enabling complete filling of gaps smaller than 1 mm. Off-site grouting tests verified
the feasibility of the material and construction process, and the mechanical properties of the repaired elastic short-sleeper track
were evaluated based on static stiffness and fatigue tests. The test results demonstrate that this treatment method effectively
fills the unsupported areas and enhances the overall stability of the track structure. It is suitable for the rapid and efficient repair
of existing tracks under time and space constraints and has good potential for engineering application.
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Figure 1 Construction process flow of Scheme 1
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Figure 2 Construction process flow of Scheme 2
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Table 1 A comparison of two treatment methods
for unsupported sleeper defects
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Table 2 Off-site test results of polymer grouting materials
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Figure 3 Schematic diagram of the drilling operation
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Figure 4 On-site pressurized grouting construction
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Figure 5 Results of the grouting test
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Table 3 Comparison of operational efficiency
with existing treatment methods
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Table 4 Static stiffness test results of fastening systems
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Table 5 Test results of static stiffness of elastic short
sleepers after grouting with polymer repair material
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Figure 6 Schematic diagram of the post-retrofitting track
fatigue test site and test points
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Figure 7 Track structure and the grouting material status

after the fatigue test
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Table 6 Track gauge expansion
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Table 7 Change in height of top surface of sleeper
No. 1 (filled gap: 2 mm)

T L(1 5 3Ak) M & 4/mm M & 5/mm M & 6/mm
) 6.20 6.39 5.25
e 6.50 6.73 5.20
THF 0.30 0.33 -0.05

R8 4 SHHMIESETHLIEFILEE 10 mm)
Table 8 Change in top surface height of sleeper
No. 4 (filled gap: 10 mm)
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