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Study on Reinforced Concrete Beams’ Stiffness
and Deflection Strengthened with

High-performance Ferrocement LLaminate After the Fire

ZENG Linghong’, JIANG Chaoyang
(College of Civil Engineering, Hunan University, Changsha 410082, China )

Abstract ; Combined with domestic and international research on the mechanical properties of concrete and steel
after fire, a three-step model and a two-step model were used to calculate the elastic modulus of concrete and steel
simply, respectively. According to the simplified calculation model and the equivalent elastic modulus method, an e-
quivalent cross-section elastic modulus of reinforced concrete beams was obtained after fire. Based on the effective mo-
ment of inertia method, the cross section of the reinforced concrete beam was equivalently translated before and after
the reinforced concrete beam cracked. Area of the whole cross-section mortar and the reinforced area of tension zone
were translated to the effective area whose modulus of elasticity is the concrete modulus of elasticity. Through the ex-
periment data, design formula of the stiffness and deflection of the reinforced concrete beam with high-performance
ferrocement laminate after fire was deduced and verified. The calculation results are in good agreement with the exper-
imental ones.
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Fig. 1 Relationship between elastic modulus
of concrete and temperature
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Fig. 2 Relationship between elastic
modulus of steel and temperature
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Fig. 3 Original cross section of RC beam after fire
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Fig. 4 300 and 700 °C isotherm of RC beam after fire
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Fig.5 Original cross section of reinforced beam
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Fig. 6 Conversion section before the cracks appeared



10 K22 0 AR O

2017 4F

(m3-1) Aem1 /2

Xer

(ns -1 )AcmZXcr/Zh

| 4

=Xcr

)
mAs ‘ ‘nqumZ/z <
—_|[I s

\
:nzAsml‘
b
B7 AR EhAAE

Fig. 7 Conversion section after the cracks appeared
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Fig. 10 Reinforcement of the reinforced test beam
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Tab.1 The test results and theoretical calculation results
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