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Flexural behavior of reinforced RPC wrapped steel beams under secondary loading

BU Liangtao, YANG Dinghui
( College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to explore the enhancement effect of new materials on the performance of steel structures, the flexural behavior of
steel beams under load is analyzed by strengthening and transforming the steel beams with Reinforced Reactive Powder Concrete
(RPC). Through the bending test of the test beam under the secondary load, the failure process of the beam was analyzed. Then, the
influences of initial load, RPC strength, and section steel strength on the bearing capacity of beam were studied. The test results were
verified by the finite element simulation. The research shows that under the influence of different parameters, the bending capacity of
the steel beam wrapped by reinforced RPC is 1.7 ~2 times higher than that of the pure steel beam and the specimen shows better
ductility during the failure process. Meanwhile, no bond failure occurs at the interface between the section steel and the RPC, and both
can work well together. The ultimate bearing capacity of the beam decreases with the increase of the initial load and increases with the
increase of RPC strength and section steel strength. According to the experimental results, the calculation formula for the flexural
bearing capacity of steel beam wrapped by reinforced RPC under the secondary load and the RPC strength reduction formula are

proposed. The experimental value, the calculated value and the simulated value are in good agreement.

Key words: steel beam; secondary loading; reactive powder concrete; bending resistance; bearing capacity
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Table 4 Comparison of test value, calculated value and simulated value

R P,/kN M,/(kN - m) @ M./(kN - m) M!/(kN + m) M/M, M,/M
RBO 601 420.7 0 383.3 395.5 1.097 1.064
RBI 577 403.9 0.647 370.1 363.3 1.091 1.112
RB2 552 386.4 0.462 357.9 341.6 1.079 1.131
RB3 506 354.2 0.277 337.1 350.7 1.051 1.011
RB4 514 359.8 0.518 351.2 355.6 1.024 1.012
RBS 583 408. 1 0.418 359. 1 403.9 1.137 1.059
RB6 607 424.9 0.551 413.5 431.2 1.028 0.985
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Fig.8 Finite element simulation analysis process
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