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Experiment on Flexural Behavior of Pine Wood Beams
Strengthened with CFRP Sheets

CHUN Qing., ZHANG Cheng-wen, JIA Xiao-hu, HUA Yi-wei
(School of Architecture, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: In order to study the flexural behavior of rectangular pine wood beams strengthened
with CFRP sheets, the relationships between modulus of elasticity, number of layers of CFRP
sheets, initial cracks and the flexural bearing capacity were studied based on the flexural behavior
test and finite element numerical calculation. With the consideration of the two initial cracks, the
virtual crack closure method was used to calculate the stress intensity factor and the maximum
circumferential stress criterion was used to judge the fracture. Based on experimental data and
finite element calculation results, the formula for calculating flexural capacity of pine wood beam
strengthened with CFRP was proposed. The results show that the flexural capacity of pine wood
beams strengthened with CFRP is improved by 12. 9%-34. 5%. The distribution of strain along
the height of wood beam section basically conforms to the assumption of plane section. When the
elastic modulus of CFRP is less than 30 times of the elastic modulus of strengthened pine wood

beam, the flexural capacity of pine wood beams increases significantly with the increase of CFRP
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elastic modulus. After exceeding the limit, the speed of increase slows down gradually. With the

consideration of the initial cracks, the flexural capacity of the pine wood beam is reduced by

6.5%-27.3%, and the stiffness is reduced by a certain extent. Considering the calculation results

and economic effects comprehensively, it can be concluded that it is most reasonable to use 3

layers or 4 layers of CFRP to strengthen rectangular pine beams.

Key words: CFRP sheet; pine wood beam; flexural capacity; flexural behavior test; virtual crack

closure method; maximum circumferential stress criterion
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28 ¢ M, (0<{n<'3) M, (n==3)
My 2% 0.402 9 0.503 9 0.374 1
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Tab. 8 Fitting Results of Formula for Flexural Bearing
Capacity when Quantity of CFRP Is Right
T 4T 4 B &S/ (kN = m)
A JZH0 | SeiE | S A M | ARSI A

ER’I‘/% ERI—' // %

0 11.55 11. 40 11.42 1.30 1.13
1 13.15 13.08 13.02 0.53 0.99
2 15.10 14.73 14.72 2.45 2.58
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