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Experimental analysis on bending fatigue performance of
prestressed RPC — NC composite beam

JI Wenyu, WANG Jue, LI Wangwang

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: To study the flexural fatigue performance of prestressed reactive powder concrete ( RPC) - normal
concrete ( NC) composite beams, four identical reduced-scale model beams were designed and produced on the
basis of a 32 m span T-girder of Chinese railway. One of the beams suffered static load and others were under
bending fatigue test. Strain distribution in normal section, strain variation in compressed NC, crack propagation,
and the development of fatigue deflection and stiffness were analyzed. Furthermore, flexural property of the
composite beams without failure after fatigue loading were compared with the composite beams that did not
experience fatigue loading and the NC beams with identical structural size and reinforcement condition. Results
show that fatigue failure of prestressed RPC — NC composite beams was caused by the fatigue fracture of non-
prestressed longitudinal bars, which was the same as balanced-reinforced NC beam. Strain in normal section was
always approximately linear with the height of the section under fatigue load, which means the plane section
assumption can be applied to prestressed RPC — NC composite beams. Flexural ductility of the composite beams
without failure after fatigue loading declined compared with the composite beam before fatigue loading, while it was
still greater than NC beam. Stiffness degradation formula of test beams related to fatigue loading cycles was obtained
by fitting experimental data, which can be a reference for the design of prestressed RPC — NC composite beams.

Keywords : reactive powder concrete ; normal concrete; composite beam; bending fatigue test; fatigue performance
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Tab.1 Mechanical properties of the concretes
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RPC 136.51 111.29 15.40 45.96
NC 67.32 60.52 4.60 36.86
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Fig.3 Fatigue testing apparatus and the arrangement of test points (mm)
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Fig.4 Fatigue crack pattern of test beams
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Tab.3 Comparison of static flexural property of test beams

me JEMeT JmMbE O BBRST RS PSR
BN EE/mm /KN E/mm EPEREL
DHL-S 606  17.84 874 47.217 2.650
DHL-FI 600  18.06 800 40.75 2.256
DHL-F2 500  16.57 650 35.71 2.155
NC-S 595  23.28 731 44.23 1.900
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