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NONLINEAR FEM ANALYSIS OF RC BEAM STRENGTHENED WITH
FERROCEMENT MORTAR

"BU Liang-tao , WANG Yue-hong , SHANG Shou-ping

(Civil Engineering College, Hunan University, Hunan Changsha 410082, China)

Abstract: Ferrocement motar technology is an efficient method to reinforce RC beam. It can significantly
increase the load-bearing capacity, deflection capacity and crack-resisting behavior. Based on experimental
researches of eight RC beams strengthened with ferrocement motar a finite element method is employed to
analyze the influence of tension reinforcement ratio, stirrup characteristic value and height-width ratio on the
incremental amplitude of ultimate load. The rule of load-deflection curves of under-reinforced and over-reinforced
beam is initially investigated. A computational expression of load-bearing capacity and flexural rigidity of RC
beam strengthened with ferrocement motar is proposed based on the experimental and analytical results.

Key words: structural engineering; strengthening; nonlinear analysis; composite mortar; steel wire mesh; RC
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Table 1 Detail of test beams
/N/mm®)  /(N/mm®)  /(N/mm®)  /(N/mm?)
BA-1 4225  380.1 440.2 312 453
BA-2 4%22  360.6 4412 30.8 442
BA-3 3%22 3613 440.6 30.2 442
BA-4 2925 3812 441.0 315 46.1
BB-1 4%22 3598 4403 30.6 46.5
BB-2 322 3605 440.6 312 449
BB-3 2%25 3822 300.5 315 453
BB-4 2%25 3803 440.9 30.9 449
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Table 3 Comparison between experiment results and

theoretical values of ultimate load

P, / kN Ps /kN Ri/Ry
BA-1 202.94 186.61 0.92
BA-2 162.60 149.57 0.92
BA-3 128.36 122.92 0.96
BA-4 129.67 115.66 0.89
BB-1 170.57 176.93 1.04
BB-2 151.33 151.20 1.00
BB-3 146.22 124.48 0.85
BB-4 152.90 143.88 0.94
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Table 4 Comparison between experimental results and

theoretical values of deflections at mid-span

A, A, A/ A,
BA 2;55 ::y’ 18.25 19.73 1.081
: v 23.99 25.66 1.070
BAL (());55 :’ 19.38 19.34 0.998
: y 21.49 21.59 1.005
BAS (());55 ::y’ 18.88 19.26 1.020
: v 19.80 20.47 1.034
BAM :));55 :Y’ 15.41 14.78 0.959
’ v 19.24 17.84 0.927
BB.1 (());55 :Y’ 17.13 17.28 1.009
: y 20.31 20.17 0.993
BB 2;55 :v’ 16.39 17.77 1.084
: y 23.37 22.11 0.946
BBA 2;55 ::y’ 10.76 9.51 0.884
: v 18.57 16.22 0.873
BBA (());55 :’ 10.12 9.69 0.958
i y 21.07 19.42 0.922
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