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Static load bending experimental study on simply supported groove beam of
ballastless track of high-speed railway
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(1. College of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Road and bridge engineering
disaster prevention and control technology national local joint engineering laboratory, Lanzhou 730070, China)

Abstract: Prestressed concrete groove beam is a new bridge structure composed of the bed plate, main girder and end beam etc. The
1:1 model of 16m post tensioned prestressed concrete simply supported beam which is suitable for the ballastless track of high-speed
railway was used to study the static load bending test. This experiment is the first large-scale real bridge static load test in China. In
this paper, analyzed are the characteristics of crack distribution, deformation, bearing settlement, stress development and other basic
mechanical properties of the beam. The experimental results showed that groove beam meet the requirements of the crack width,
stiffness, cracking situation and prestress degree under static load. The stress variation of the groove beam accords with the flat sec-
tion assumption, and the stress process shows a certain space form. The static bending test of the test bridge is qualified, and the re-

search results can provide reference for the design and maintenance of the bridge.
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Fig.1 Cross section of the groove beam unit (mm)
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Tab.1 Test beam design parameters
L/m  f/MPa E/MPa Sfos/MPa  fu/MPa E»/MPa E,/MPa t/d Bk 2 7/C
159  C55 3.60x10* 644 628 37.6%x10* 37.6%x10* 63 % >0
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Fig.2 Test transverse load diagram
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Tab.2 Second cyclic loading
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Fig.6 Groove beam concrete cracks distribution diagram
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Tab.3 Second cyclic loading load value (kN)
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K, 0.8 K, 1.05 1.1 1.15 1.2
ABK ’
JS8iE=1 139.87 263.41 347.00 388.44 419.70 450.96 482.22 513.47
HE AR 0.00 68.66 152.25 193.69 224.95 256.21 287.47 318.72
JEHR 139.87 194.75 194.75 194.75 194.75 194.75 194.75 194.75
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Fig.7 Shaped beam span moment-deflection curve
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Tab.4 Static load bending stress test span concrete (MPa)
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