$38% 1 X B B F 5 I 12 Vol. 38 No. 1
20224 3 JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Mar. 2022

XEHS: 1674-599X(2022)01-0021-06
FrdTENE —XZ SRR T RIBRITHE G A

APIESR, TRELE, X 3F

(kT Ky AT EFR, #dh KiIV 410114)

8 B AW IR I N IRE 4N - R G I R B AN E R B MR, s DU R AR A
M ES, ETZEXIRE AR, S A R T G 2F 40 [ 2 % R & ko A, IR
SR R SRR S T S o SRR RE AR T, HE S R ) R B AR I [ R S NI R A . SR
FEAETER M—x,» M—B, %5 0 FEEAT A FE, B T AN [ 47 4 A5 4 00 70 202 (0 8 P s ) 300 B, 038 2 5L
AL I LS R VISR AR 25 o BT AN R TER A N 4 MR B 2T 2 IR M0 B 200 AT 7 P s, g Eie A 5 i
IPxtbt. WEFeal SRR W] BRET 4 Rk 0 i 2 30 T S AR B (L B o W & ARG S5 ot g 5 S b L2 it
BH—wEZHMH.

KHEIR: CFRPINME; WAREE L — 2 DU mmRE): B

FE 5SS TU375.1 XEKARSRS: A

Theoretical calculation method of carbon fiber reinforced concrete beam
under secondary loading effects

ZHONG Zheng-qiang, CHEN Jing-zhi, LIU Zhuo-ze
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to study the flexural performance of the carbon fiber mesh-polymer mortar
composite reinforced beam under the secondary loading effects, and improve the calculation theory of
its ultimate flexural bearing capacity and deflection. Based on the constitutive relationship of the
concrete in compression zone, the ultimate flexural bearing capacity formula of the carbon fiber
reinforced beam under different failure modes was derived, and the calculation criterion of identifying
the failure mode of the reinforced beam was proposed. According to the stiffness analysis method, the
short-term stiffness calculation formula of the carbon fiber reinforced beam under the secondary force
was derived. The method of interpolation fitting was used to process binary equations such as M—x,.
M— B, which was applied to the deflection control check calculation of the reinforced beam under
different load levels, to avoid the solution errors caused by the parameter value problems. The bending
test was carried out on 4 carbon fiber mesh reinforced beams under different preload amplitudes, and
the theoretical calculation value was compared with the experimental value. The results show that the
theoretical calculation value of the carbon fiber mesh reinforced beam is relatively consistent with the
experimental value, and the relevant calculation method has a certain reference to guide the design of
actual engineering.
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Fig.1 The stress and strain on the normal section of the reinforced rectangular section beam
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Fig. 2 Schematic diagram of the loading apparatus of the reinforced beam
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Table 2 Comparison of theoretical and experimental values
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Fig. 5 Load-displacement curves of CEN reinforced beam
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