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Experimental Study on Shear Capacity
of Polypropylene Fiber Concrete Beams
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Abstract: In order to study the shear performance of polypropylene fiber concrete beams under monotonic load—
ing, nine polypropylene fiber concrete beams were constructed and tested considering the effect of fiber content, shear
span ratio, stirrup ratio and concrete strength grade. According to the failure mode, load—deflection curve and shear
bearing capacity measured by the test, the influence of different parameters on the failure mode, shear bearing capaci—
ty, stiffness and shear ductility of the specimen was analyzed. The results show that the fiber between concrete cracks
can delay the development of cracks, reduce the inclination angle of diagonal cracks, and improve the shear perfor—
mance of structures. The polypropylene fiber concrete beams had higher capacity, stiffness and shear ductility than the
ordinary concrete beams. Based on the modified compression field theory,and considering the contribution of tensile

strength of fiber concrete to the shear bearing capacity, a calculation formula of shear capacity for polypropylene fiber
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concrete beam was established and verified by the test data of the shear capacity for 26 sets of polypropylene fiber

concrete beams. The mean,standard deviation and coefficient of variation of the calculated —to —tested value were

1.049, 0.107 and 0.102, respectively ,which indicated that these two results were in good agreement.

Key words : modified compression field theory; polypropylene fiber;tensile strength ; shear capacity
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Fig.l Test beam size and reinforcement
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Tab.2 Basic parameters of polypropylene fiber

KB mm EHR/pum % (grem®)  HURRE/MPa  BERTR/GPa

19 33 0.91 530 >3.5
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Tab.3 Measured values of mechanical

properties of steel bars

EA2&/mm JE KGR f,/MPa W BRYTHISREE f,/MPa
6.5 340 415
10 400 510
14 470 630
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Tab.4 Measured values of mechanical properties of concrete

TR T . IRE PR TREE B
SREEAFL S E/MPa i /MPa

LC-0 46.2 3.77

C40 PLFC-1.5 475 3.96
PLFC-3.0 55 4.64

”””””””””” o e 397

C60 PLFC-1.5 68.9 432
PLFC-3.0 76.8 5.25
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Fig. 3 Failure form of polypropylene fiber lithium

slag concrete beam
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Fig. 4 Load—deflection curves of test beams
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Fig. 5 Effect of polypropylene fiber content on crack width
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Tab.6 Shear ductility indexes of test beams

KPS JRIRGES A /mm  BIRGIEE Amm EPERE
Lo1 4.88 11.23 230
LO2 571 10.51 1.84
L03 6.32 11.95 1.89
L04 6.84 12.11 1.77
LO5 338 8.42 2.94
LO6 5.65 13.95 247
LO7 6.60 12.01 1.82
LO8 6.95 14.25 2.05
L09 6.97 13.04 1.87
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Fig. 6 Effect of fiber content on shear capacity
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fiber stress at cracks in fiber concrete beams
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Tab.7 Comparison of shear capacity between theoretical

and experimental values

ik RS TN VaAN VAN I‘;S

101 48.54 97.05 96.6 1.01

102 40.03 88.54 88.2 1.01

103 4372 92.23 90.3 1.02

L04 46.69 97.05 99.8 0.97

A3 105 38.63 77.80 73.5 1.06

106 48.54 97.05 100.8 0.96

107 4979 106.14 105.0 1.01

108 49.83 98.04 117.6 0.83

109 48.73 107.24 107.1 1.01
B0 4708 12810 1100 116

B0.5 48.21 129.23 116.0 1.11
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LQA3 22413 439.68 398.7 1.10
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LQA5S 22174  437.29 349.1 1.25

LQA6 22413 439.68 371.7 1.18
) PIA 2005 4279 400 107

P1B 20.05 31.42 35.0 0.90

SCHK[20]
P2A 17.11 49.86 452 1.10
P2B 27.11 27.11 35.0 0.77
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Fig.8 Comparison of calculated and experimental values

of shear bearing capacity
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