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Abstract:

introduced from Japan and common steel fiber used in the

Aiming at the rod-like polypropylene fiber

shotcrete lining, this paper presents a study on changes of the
shear strength of concrete with different matrix strength and
fiber content through the shear test of 72 specimens divided
into 18 groups. The results show that as the fibre content

increases, the shear strength of the rod-like polypropylene
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fiber concrete increases at first and then drops down, while
the shear strength of the steel fiber concrete increases. When
the fibre content is within 0.5% , the shear strength increase
of the rod-like polypropylene fiber concrete is close to that of
the steel fiber concrete, when the fibre content exceeds
0.5%, the rod-like

polypropylene fiber concrete is lower than that of the steel

shear strength increase of the
fiber concrete. The fibers improve more on the shear strength
of the C30 concrete than the C50 concrete. Finally, fitting
formulas on the shear strength of the fiber concrete are gained
based on the theory of regression analysis,and the calculation
results of the formulas are accordant with the experimental

results well.
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Fig.1 Sketch of rod-like polypropylene fiber
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Comparison of rusting of steel fiber concrete and

Fig.2
rod-like polypropylene fiber concrete
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Fig.3 Photos for shear strength test of concrete
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Tab.1 Relationship between shear strength and fiber

content of different fiber concrete of serial C30

S FAERBUE R/ % Byt B/ MPa HL87 3 BEARXTHE/ %
C30 ki 0 4.74 100.0
P1(SD 0.1 5.19(5.18)  109.5(109.3)
P2(S2) 0.3 5.55(5.72)  117.1(120.7)
P3(S3) 0.5 5.71(5.86)  120.5(123.6)
PA(SH) 1.0 5.15(6.76)  108.6(142.6)

TR PL~P4 W HER IR TR LT 4RI BE 1 il 5 ST~ S4 T
AEIRHE L CF R
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Tab.2 Relationship between shear strength and fiber

content of different fiber concrete of serial C50

WIS EPUEABUB L/ % P 0T 3R B/ MPa BT 5T 3 AR E/ %
CB0 He i 0 6.35 100.0
5P1(5S1) 0.1 5.95(6.36) 93.7(100.2)
5P2(552) 0.3 6.21(6.58) 97.8(103.6)
5P3(5S3) 0.5 7.29(7.18)  114.8(113.1
5P4(554) 1.0 7.53(8.74)  118.6(137.6)
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Fig.4 Relationship of fiber content and shear strength of fiber concrete
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Tab.3 Fitting formulas for shear strength of fiber concrete

TR BE LR AR TRBE LR ELRE /N WA R B R?
C30 PEIRB AT 4EIREE+  y= —3.073 522 +3.417 4 +4.802 3 0.9813
LT AR &+ y=-0.862 702 +2.767 8x +4.835 7 0.977 4
C50 BB 4R L. y= —0.264 8x2+ 1.810 62 +6.049 5 0.764 0
WA EE T y=1.743 322 +0.707 8x +6.302 4 0.995 2

TRy FOoRIREE LTI L MPa; o FRTERFRB AL, % , & 3T 5&AFh 0<<w<C1.0.
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Tab.4 Comparison on test results and calculation results

from formulas of shear strength of fiber concrete

BB /MPa e
ENEETRE ey Fyey W2/ %
C30 i 4.74 4.80(4.84) 1.2(1.9)
P1(SD 5.19(5.18) 5.11(5.10) 1.5(1.4)
P2(S2) 5.55(5.72) 5.55(5.59) 0.12.4)
P3(S3) 5.71(5.86) 5.74(6.00) 0.6(2.5)
P4(S4) 5.15(6.76) 5.15(6.74) 0.1¢0.4)
C50 ik 6.35 6.05(6.30) 4.7(0.7)
5P1(551) 5.95(6.36) 6.23(6.39) 4.7(0.5)
5P2(552) 6.21(6.58) 6.57(6.67) 5.8(1.4)
5P3(553) 7.29(7.18) 6.89(7.09) 5.5(1.2)
5P4(554) 7.53(8.74) 7.60(8.75) 0.900.2)
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