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Abstract A quick-hardened concrete track was developed to improve the aged ballasted track to a concrete track,
and applied to earthworks and tunnels of main and urban railways. Rebars for reinforcement are not generally applied
to prestressed concrete sleepers. On the other hand, many cracked sleepers have been observed in railroad sites. A
wide sleeper, which is one of the main components of quick-hardened concrete track, should be structurally safe and
crack-resistant in a ballasted and concrete track to avoid this problem. In particular, a wide sleeper manufactured by
a post-tension method must have reinforcing bars applied to the rail-seat section. In this paper, static tests, dynamic
tests, and fatigue tests were carried out to compare the flexural strength and crack resistance performance of a wide
sleeper with and without reinforcing bars for a quick-hardened concrete track. As a result of the test, if some
reinforcing bars are applied appropriately to the rail-seat section of a wide sleeper, it will be possible to prevent the
occurrence of cracks, delay the expansion of the crack width, and the flexural fracture.
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Fig. 4. Arrangement for strands and reinforcing bars
at rail-seat section in mold

Fig. 5. Production of wide sleepers for quick-hardened
concrete track
(a) Inspection (b) Final products
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Table 1. Static test results for rail-seat section of wide
sleeper for quick-hardened track

Specimen Fem (KN) Fegn (KN)
No.1 67.4 117.5
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S-N
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Fig. 8. Test arrangements for static test at rail-seat
section of wide sleeper
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Fig. 9. Static test procedure at the rail-seat section for
positive design approval test (Modified after
EN 13230-2)

Table 2. Static test results for rail-seat section of wide
sleeper for quick-hardened track

Specimen Fr; (kN) Froos (kN) Frg (kN)
No.4 270.6 290.6 600.6
SN No.5 2458 285.8 565.8
No.6 215.8 2758 575.8
AVG. 244.1 284.1 580.7
No.14 379.7 519.7 669.7
SRB No.15 369.7 429.7 859.7
No.16 359.7 519.7 719.7
AVG. 369.7 489.7 749.7
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Fig. 10. Results of crack propagation after static tests
(a) S-RB: No.15 (flexural failure)
(b) S-RB: No.16 (flexural- shear failure)
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section for positive design approval test
(Modified after EN 13230-2)
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Table 3. Dynamic test results for rail-seat section of
wide sleeper for quick-hardened track

Specimen Fr: (kN) Froos (kN) Fros (kN)
No.7 195.8 255.8 405.8
No.8 215.8 265.8 395.8
SN No.9 195.8 255.8 345.8
AVG. 202.5 259.1 382.5
No.17 244.7 389.7 509.7
SRB No.18 244.7 389.7 569.7
No.19 349.7 429.7 549.7
AVG. 279.7 403.0 543.0

Fig. 13. Results of crack propagation after dynamic tests
(a) S-RB: No.18 (flexural failure)
(b) S-RB: No.19 (flexural- shear failure)
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