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Fig. 1 Kinked rebar compared with traditional rebar
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Fig. 2 Load-deflection curve of the RC beam
with local kinked rebar
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Fig. 3 Stretching test of the kinked rebar specimen
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Fig. 4 Equivalent stress- strain curves

(a) The force diagram of the RC beam with kinked rebar
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(b) Diagram of the destruction process
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(3) Finally, the beam is damaged in the middle position of the span
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Fig. 5 Failure process of the RC beam with local kinked rebar
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Fig. 6 Theoretical load-deflection curve of the RC beam with local kinked rebar
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Fig. 7 Model of RC beam with local kinked rebars and FEM results
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Table 1 Parameters of the RC beam with local kinked rebar
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(a) RC beam with kinked rebar (b) Normal RC beam
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(a) Maximum deformation of the component occurs after the load action
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(b) Maximum deformation of the component occurs before the load action
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Fig. 16 Dynamic response for RC beams with local kinked rebar under the blast load
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Fig. 18 Dynamic resistance coefficent of RC beams with kinked rebars under platform load
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Fig. 19 Dynamic resistance coefficent of RC beams with kinked rebars under instantaneous load
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Blast-resistant mechanism of RC beam with kinked rebar and calculation method
of dynamic resistance coefficient

FAN Yuan', CHEN Li'% REN Huiqi2, FENG Peng3, FANG Qinl
(1. State Key Laboratory of Disaster Prevention and Mitigation of Explosion and Impact,
Army Engineering University of PLA, Nanjing 210007, Jiangsu, China;
2. Unit 61489, Luoyang 471023, Henan, China;
3. Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: To improve the blast resistance of reinforced concrete (RC) beam, an efficient design method was
proposed that bending the longitudinal bar as a wave at an appropriate location in the beam. Combing the
experimental results and calculation of finite element model, the damage process of the RC beam with local
kinked rebar was found, and the mechanism of blast resistance was revealed. Analytical results indicated that
the kinked rebar can increase the allowable deformation of the RC beam under blast loads, effectively
absorbing the explosive energy and greatly improving the blast-resistant performance. A theoretical method
was developed to calculate the blast resistance of the RC beam with local kinked rebar under blast loads, on
base of the energy method. Explicit formulae of the dynamic resistance coefficient were derived. The
influences of three key design parameters, e.g. the bearing capacity ratio of platform period to yielding
period, the deformation ratio of platform period to elastic period and the deformation ratio of yielding period
to elastic period, on the blast resistance of RC beam with local kinked rebar were discussed. It provides a
theoretical basis for further engineering application.
Keywords: kinked rebar; RC beam; dynamic resistance coefficient; blast load; dynamic response

L o)

035102-12



