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A Study on Estimation Method of Concrete Sleeper Strength for
Sleeper Floating Track using Rebound Hardness Test Method
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Abstract The sleeper floating track (STEDEF) in this study was a track type in which a very soft resilience
pad was installed under a relatively thin concrete sleeper (RC Block). Therefore it was expected that the
resilience pad could affect the estimation results of the concrete strength. In this study, field applicability
evaluation was performed to apply the rebound hardness test method, which was a general method for
estimating the compressive strength of concrete in civil structures, to concrete sleepers of railway tracks. In order
to analyze the strength estimation technique of concrete sleepers reflecting the characteristics of track structures
different from those of civil structures, the parameter experiments that could affect the strength estimation results
of concrete sleepers in a serviced line were performed. As a result of the study, the appropriate hitting position
was suggested considering the shape of the concrete sleeper, and the difference in strength estimation results
according to the condition of the concrete sleeper and supporting conditions was derived.
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Figure 1. Photographs of sleeper floating track(STEDEF) and
concrete sleeper
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Table 2. Properties of concrete sleeper for STEDEF track

Components Properties
Type Reinforced Concrete
Size(mn) 257x634x206
Compressive strength 35MPa
Cs‘iggge W/C 3%
Slump 0
Rail seat inclination 1:40
Tie-bar 165%65x8(L=2.0m)
Resilience Size(mm) 12x230x660
pad Spring stiffness(kN/mm) 125

E 3 232E =2 HE7H
Table 3. Production standard of concrete sleeper

Mjgg‘;al Specification | Unit | Quantity
KSL5201 | Portland cement | kg 27
Fine aggregate | kg 48
C(nglzite KSR Coarse aggregate| kg ol
BEMPa) (Max.¢19)
- Slump cm 0
- W-C ratio % 38
Tie bar KSB8I106 | 65%65%x8-2000 % 1
Shoulder GCD 45 - % 4
Rebar KSD35M | P9mm*x620mm | % 12
(Bottom) | KSD3559 | ®6mmx200mm | % 8
Rebar KSD35M | 9mm>x580mm | % 8
(Top) KSD3%9 | d5mmx170mm | % 4
Spiral rebar | KSD3552 | ®5mmx3939mm | % 2
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Figure 2. Appropriate hitting position of concrete sleeper
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Table 4. Description of test case
10
Condition
0 1 " 1 " 1 1 &
Case 1 Normal sleeper on concrete bed 20 30 40 50 60 70 80
Rebound hardness (RD)
Case 2 Normal sleeper on resilience pad (New) i N
(b) Rebound hardness according to sleeper support conditions
Case 3 Normal sleeper on resilience pad (Used) (damaged sleepers)
Case 4 Damaged sleeper on concrete bed a2l 5, ZHZ2 XX ZHol| mE HigkA T =Xz}
Case 5 Damaged sleeper on resilience pad (Used) Figure 5. Measurement results of rebound hardness according

to sleeper support conditions
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Table 5. Estimation result of effect on strength of concrete
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RO : Range of rebound hardness

AR : correction value, an : Age coefficient (3,000 days)

Range of test results : Range of compressive strength estimated
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