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Tab. 2 Mix proportion of concrete
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Tab. 3 Grouping table of test samples

SN TR AUYRIEE /mm FHERE/mm R

RC 0 0 2
CFRC-40-05 40 5 2
CFRC-40-10 10 10 2
CFRC-40-15 40 15 2
CFRC-75-05 75 5 2
CFRC-75-10 75 10 2
CFRC-75-15 75 15 2
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Fig. 1 Steel reinforcement of beam
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Fig. 2 Effect of fiber length on load-displacement curves
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Fig. 3 Effect of fiber layer thickness on load-displacement curves
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Tab. 4 Bending test results of CFRC composite beams

|
#/kN  #/kN %y #/kN =Y
RC 6.8 63.72 — 82.06 —
CFRC-40-05 9.0 64.77 1.65 88. 17 7.45
CFRC-40-10 6.5 77.89 22.24 88. 70 8.09
CFRC-40-15 6.0 71.54 12. 27 92.17 12. 32
CFRC-75-05 8.5 74.57 17.03 88.90 8.34
CFRC-75-10 7.5 80. 66 26.59 92.92 13.23
CFRC-75-15 5.0 73.65 15.58 92.00 12. 11
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Tab.5 Comparison between theoretical value and

experimental value of ultimate bearing capacity

PR A W R A
2K 1) S /0
R {H Fy /kN {H F, /kN BE/A
RC 82.06 79.90 2.6
CFRC-40-05 88.17 85. 10 3.5
CFRC-40-10 88. 70 85. 27 3.9
CFRC-40-15 92.17 84. 05 8.8
CFRC-75-05 88. 90 87.73 1.3
CFRC-75-10 94. 92 88.01 7.3
CFRC-75-15 92.00 86. 36 6.1
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Fig.4 Effect of fiber length on crack width-load curves
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Tab. 6 Crack number of test beam under fatigue

RIS UM CRHAE R4/ cm

L1 10

RC 10 8.00
L2 10
L1 13

CFRC-40-05 12.5 6. 54
L2 12
L1 15

CFRC-40-10 16 5.29
L2 17
L1 14

CFRC-40-15 12.5 7.20
L2 11
L1 15

CFRC-75-05 14 5.71
L2 13
L1 17

CFRC-75-10 16.5 6.06
L2 16
L1 12

CFRC-75-15 12 6.67
L2 12
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Fig.5 Crack pattern
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Experimental study of mechanical properties of CFRC composite beams

REN Huitao®™, WU Yingbo, HAN Shaonan, WANG Licheng

( Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Carbon fiber reinforced concrete (CFRC) composite beam is a kind of concrete beam which
is reinforced with short carbon fiber to improve the performance of concrete. CFRC toughness and
crack resistance ability can be enhanced by high elastic modulus carbon fiber. The failure mechanism,
load deflection behaviors, crack pattern of concrete beams and composite beams with different fiber
layer thickness and fiber length are studied by four-point bending test. The results show that the
deformation ability of concrete beams can be effectively improved by the short carbon fiber in the
tension zone. The carbon fiber shows positive effect on restraining crack propagation and changing
crack distribution in concrete matrix. Composite beam with 75 mm fiber layer thickness and 10 mm
fiber length shows the best performance. Finally, the design formula for ultimate bearing capacity of

CFRC bending member is proposed.

Key words: carbon fiber reinforced concrete (CFRC); composite beams; flexural properties; crack

propagation restraint



