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Development of a New Embedded-Sleeve Rail Fastening System
for Ballasted Track
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Abstract: A new ballasted track rail fastening system has been developed to address the problems of environmental
pollution, harm to the health of construction personnel, low efficiency, screw spike misalignment, and difficulty in ensuring
anchoring quality in the construction of prestressed concrete sleeper fasteners for traditional ballasted track beds using sulfur
cement mortar anchoring. The system incorporates an embedded composite sleeve within the sleeper, eliminating on-site
sulfur-mortar anchoring or embedded nylon sleeve solutions. This yields a more environmentally friendly and efficient
process; its simple structural design and easy operation enhance installation workmanship, reduce environmental burden,
improve installation quality and productivity, and extend service life. Under the background of the increasing emphasis on
green construction and high-quality development in domestic rail transit construction, this technology has a very broad market
prospect.
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Figure 1 Traditional ballasted track rail fastener
and sleeper schematic
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Figure 2 Nylon sleeve and screw spike rendering
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Figure 3 Assembly of embedded nylon sleeve scheme
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Figure 4 Prototype photo of nylon sleeve and screw spike
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Figure 5 Prototype photo of nylon sleeve and screw spike
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Figure 6 Metal nut design diagram
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Figure 7 Assembly of embedded composite sleeve scheme
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Figure 8 Composite casing and spiral duct
test production photos
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Figure 9  On site testing photos of the fastening system
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Table 1 Pull-out resistance test results
of the rail fastening systems
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Table 2 Longitudinal resistance test results of the
rail fastening systems
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Table 3 Dynamic lateral displacement and vertical
settlement test results of the rail
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Table 4 Unilateral gauge expansion and rail base lateral
displacement test results
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