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Finite element analysis and test research on cantilever beams

strengthened with pre-stressed near-surface-mounted CFRP strips

LING Fukuan, PENG Hui, GONG Shuang, LYU Huimin

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410004, China)

Abstract: To investigate the improvement effect of carbon fiber reinforced polymer (CFRP) reinforcement
technology on the performance of cantilever beams, a numerical model of the cantilever beam was
established using ABAQUS finite element analysis software. The effects of CFRP reinforcement method,
CFRP reinforcement rate, and CFRP prestress on the bending performance of cantilever reinforced beams
were analyzed. And based on numerical simulation, some specimens were selected for on-site testing to
analyze their loading process, failure mode, load deflection curve, and steel bar strain, in order to verify
the accuracy of the finite element model. The results show that the finite element model is in good
agreement with the experimental results, and can effectively predict the ultimate load, deflection, and
damage mode of the reinforced beam; The CFRP reinforcement method, CFRP reinforcement rate, and
CFRP prestressing all have a significant impact on the bearing capacity of cantilever reinforced beams. In
addition, The feasibility of applying surface embedded prestressed CFRP reinforcement technology to
cantilever beams was verified through finite element and experimental research.
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Fig. 1 Details of cantilever beam specimen (unit:mm)
F1 Mk
Table 1 Material properties
R PURIHRIE/MPa | FPEBTE/GPa | HLRSRE/MPa
C40iREE T 34.1 43.1
HRB400 9 540.0 201.9 442.0
CFRP 5% 2561.1 150.2
sikadur-30CN fi& 31.9 1.2
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Table 2 Parameters of cantilever beam specimens
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TR J /mm I 71/MPa TR F J£ /mm v 71/MPa
C-1 2=
NC-1 2 mmX16 mm 1 600 0.057
NPC-1 2 mmX16 mm 1 600 1 000 0.057 B
NCE-1 2 mmX16 mm 1 600 50 mmX3 mm 1 000 0 0.325
NPCE-1 2 mmX16 mm 1 600 1 000 50 mmX3 mm 1 000 0 0.325 b=
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Fig. 2 Test loading device
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Fig. 4 Finite eclement calculation results
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Fig.5 Schematic diagram of damage
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Table 3 Comparison of ultimate load

BUPRGS | PR 2RI (/N | AR R BARAUMEL/N | 1222/%
C-1 43.00 41.66 3.12
NC-1 50.58
NPC-1 58.00 54.49 6.05
NCE-1 64.86

NPCE-1 75.00 69.03 7.96
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