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Abstract

Recently several researches have been conducted to develop sliding track system in which friction between concrete track and
bridge slab has been reduced. This paper investigated shear load carrying capacity of lateral supporting concrete block which should
be implemented to resist lateral load due to train in sliding track system. In order to evaluate shear load carrying capacity of lateral
supporting concrete block, analytical model has been developed considering concrete friction and rebar dowel action along
construction joint. The proposed model predicted test results on the shear load carrying capacity from literature conservatively by 13
~23% because effect of aggregate interlock along crack surface was neglected. Since construction joint status is ambiguous on
construction site, it can be concluded that the proposed model can be used for reasonable design of lateral supporting concrete block.
Based on the proposed model, design proposal for lateral supporting concrete block has been established.
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Fig. 1 Conceptual drawing of sliding slab track
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Calculation of neutral axis
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Fig. 4 Analysis algorithm for shear strength
evaluation considering construction joint
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Table 1 Specification of specimen(Kang et al., 2015)
Camplate | Nominal size , Shear
Specimen | dimension and no. (I\/J[} ) (I\/IfI—g’ ) capacity
(mm) of rebars a kN
700Xx700
S11 %130 H13, 4%x7 30 400 | 408.1
500500
S21 %130 H13, 3%5 30 400 | 308.3
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Fig. 6 Shear loading at lateral supporting block
(3560km/h, R4700)

Table 2 Horizontal load(350km/h, R4700)

Load Loaded | Partial | Comb. | Design

Load type level length | Factor | factor load
(kN/m) (m) (v) (o) | (kN/m)

Nosing 25.00 4.0 1.50 1.0 37.50
Centri| Axle | 8.827 3.0 1.45 1.0 12.80
fugal | Dist. | 3.115 1.45 1.0 4.52
Wind 6.150 All 1.50 0.6 5.54
Rail Temp. 0.330 1.50 0.8 0.40
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Table 3 Design examples for concrete block

Concrete Rebar Nominal| Design

Case block size, arrangement, shear shear
1XtxXh rebar size, 1Xt | capacity | capacity

(mm) (no. of rebars) | (kN) (kN)

Design 1 [250x300%240
Design 2 [250x300%240
Design 3 |400x300x240

H22, 2X2 226.6 | 187.3
H25, 2X2 272.0 | 226.2
H22, 3Xx2 349.5 | 288.4

concrete block/

4

concrete
slab

Fig. 7 Design example for concrete block with 4 rebars
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Table 4 Design loads and results of supporting block

Design Radius of Design Design
Load type | velocity | curvature | shear load

/) | (m) (KN) result
Straight line © 158.49 Design 1
Passenger 350 4,700 205.75 Design 2
car only 250 2,400 248.38 Design 3
Passenger & 350 4,700 220.90 Design 2
freight car 250 2,400 277.19 Design 3
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