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Evaluation of crack resistance and microscopic mechanism of

polypropylene fiber reinforced cement-stabilized base

WEI Zhenghong', TIAN Gangsheng®

(1. Sichuan Transportation Construction Group Co., Ltd., Chengdu 610047, China;
2. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To improve the crack resistance and durability of the cement-stabilized macadam base,
different amounts of polypropylene fiber were added to it. First, the optimal polypropylene fiber
content was determined by testing the splitting tensile strength of the specimen at different curing ages.
Then, the effects of polypropylene fiber incorporation on compressive strength, splitting tensile
strength, and flexural tensile strength were analyzed by macroscopic mechanical property tests.
Finally, the semicircular bending test was carried out on two groups of specimens, and the digital
image correlation (DIC) technique was used to monitor and compare the loading process in the full
time domain. In this way, the displacement-time curves of the specimens were obtained. The test
results show that the optimal content of polypropylene fiber in the cement-stabilized macadam base is
0.10%, and the incorporation of polypropylene fiber can improve the macroscopic mechanical
properties of the cement-stabilized base, delay the development of cracks in the cement-stabilized
base, and reduce the strain concentration and displacement surge through stress transmission.
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Table 1 Technical performance test results of cement

WL | LBE 28 d#i| 28 d#t

LR | & w(Mg0)/|w(S,0,)/

) Pt i) /| i fi)/ T /| i
(m*kg™) | T % %
min | min MPa MPa

339 A% | 364 | 452 | <5.0 <3.5 7.7 40.0

F2 RAM L EFHARIBR
Table 2 Technical indicators of polypropylene fiber

WL | S| PUhER | RMERR | EAR | K| BRI
(geem™) | C JE/MPa | H/MPa | mm mm | fH%R/%
0.91 169 360 >4 000 18 12 >20

1.2 FE&ELbi%it
FR A 4 A4 S R 7 43 235 S, SR FH O B 8% i 2L )2
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Table 3 Median value of dense gradation of skeleton
G mm | A% | LU mm | S A%

31.5 100.0 2.36 22.0

19 77.0 0.6 11.5
9.5 48.0 0.075 1.5
4.75 27.0
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Fig. 1 Specimen forming flow chart
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Fig.2 Strain and displacement testing system
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Fig. 4 Splitting tensile strength test results
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Table 4 Fracture work of specimens at different stages
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