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Calculation Method for Crack Width of Waste Fiber
Recycled Concrete Flexural Components
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Abstract; The method for calculating the crack width of waste fiber recycled concrete flexural
components was proposed to provide a reference for the design and engineering application of
waste fiber recycled concrete flexural components. On four waste fiber recycled concrete beams,
cross-section bending static loading tests were performed, and the crack development process and
distribution law of the test beams were investigated. By assessing the suitability for the calculation
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method of the crack width of the flexural components for waste fiber recycled concrete in different

codes, the calculation equations were revised based on the existing codes. The primary crack width

of the beam components expanded as the recycled aggregate replacement rate increased, and

secondary cracks could be prevented by using the appropriate amount of waste fibers. Comparing

the calculated values of the crack widths in the different codes with the test values, the smallest

average deviations were calculated using the Chinese code, while the largest average deviations

were calculated using the European code. The average deviation between the calculated and tested

crack widths using the formula derived by the author is 0. 04 mm, which is applicable to the

calculation of the crack width of flexural components of waste fiber recycled concrete.

Key words ; waste fiber;recycled concrete;flexural components ;crack width
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Fig.1 Waste fibers
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Table 1 Concrete mix ratio kg-m~
9T w(Ké) w(ih) w( KRR wOHAERED w( H HIK) w( B
NC 390 709 0 195 0
FRC 390 709 578 195 10

U Bihnom B K v i i ik 59 43 )
Fie e rp [E S GB | 36 [ HLTE ACT R AR
76 BN $UT iR 45 R L3R 2, IE S A dE A
IREE + %% 5 %> %) 4 FRC-08-50 , FRC-12-50 .
FRC-16-50 , %} . J% 57 £F 4 44 F2 43 55000 50l Ay
0.08% 0. 12% 0. 16% , Fo-4= ¥ RHEUR R 1y
1 50%

&2 AMEIEERE

Table 2 Mechanical properties of specimen

o L DUESRE/ PLREE,  sdksiE/

i A\ p MPa GPa
GB 3861 2.35 32.30

NC0O0  ACI  30.50 184 26.20
EN  31.49 2.09 31,04

GB  36.81 2.29 31.80

FRC-08-50 ACI  29.08 1.79 25.56
EN  30.02 2.03 30.59

GB 3718 2.30 31.90

FRC-12-50 ACI  29.37 181 25.68
EN  30.33 2.04 30. 69

GB  36.51 2.28 31.70

FRC-1650 ACI  28.84 1.79 25.40
EN  29.78 2.02 30.52
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Fig.2 Reinforcement diagram of waste
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fiber recycled concrete beam
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Fig.5 Crack distributions and morphology of specimen NC-0-0
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Fig. 6 Crack distributions and morphology of specimen FRC-08-50
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Fig.7 Crack distributions and morphology of specimen FRC-12-50
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Fig.8 Crack distributions and morphology of specimen FRC-16-50
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Fig. 11 Load and maximum crack

width of FRC-12-50
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Table 3 Measured value o, ' and calculated

value o, , of rebar stress

firdl/ My o, '/MPa 7' oy ./ MPa
kN (kN-m) )
50 17.0 171.8 0.71 217.0
60 20. 4 231.8 0.63 260. 4
70 23.8 294. 8 0.58 303. 8
80 27.2 349.2 0.56 347.2
90 30.6 386. 8 0.57 390. 6
100 34.0 435.8 0.56 434.0
110 37.4 494.0 0. 54 477.4
120 40. 8 543.6 0. 54 520.8
130 44,2 594. 8 0.53 564.2
140 47.6 539.0 0.53 607. 6
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Fig. 12 Comparison between calculated and

experimental values of steel bar stress
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Table 4 Steel reinforcement uneven

coefficient of FRC-12-50

Tf 3/ kN X o' i,
50 0.234 0.770 0.739
60 0. 195 0. 750 0. 754
70 0.167 0.759 0. 765
80 0. 147 0.769 0.773
90 0. 130 0.772 0.779

100 0.117 0.778 0. 784
110 0. 107 0. 786 0.788
120 0. 098 0.788 0.792
130 0. 090 0.811 0.795
140 0. 084 0. 804 0.797
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Table 5 Average crack width of FRC-12-50

fif /KN a,’ ,'/mm w,, /mm
50 0. 706 0. 063 0.121
60 0. 847 0. 093 0. 149
70 0. 986 0.128 0.176
80 1.289 0.193 0.203
90 1.314 0.223 0. 230

100 1.333 0.253 0.258
110 1.444 0. 303 0.285
120 1. 547 0. 355 0.312
130 1.523 0. 380 0.339
140 1. 462 0.394 0.367
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Table 6 Maximum crack width of FRC-12-50

T2/ kN 7' O /Mmoo /mm
50 0. 531 0.09 0.14
60 0.482 0.10 0.17
70 0. 652 0.16 0.20
80 0. 881 0.25 0.22
90 0.932 0.30 0.26

100 0. 883 0.32 0.29
110 0. 854 0.34 0.32
120 0. 848 0.37 0.35
130 0. 844 0.40 0.38
140 0.918 0. 47 0. 41
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Fig. 13 Comparison between the calculated and

measured maximum crack width values
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