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Experimental comparison of anchorage performance
between basalt fiber and steel bars
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Abstract: Basalt fiber (BFRP) anchor has many advantages, such as high tensile strength, good corrosion resistance, etc. It is a good
substitute for reinforcement in geotechnical anchorage structure, and has attracted much attention in recent years. Four groups of field
pull-out tests were carried out in the loess stratum to study the failure modes and anchorage performance difference between the
25 mm diameter BFRP bolts and steel bolts. The results show that the failure signs on inner and outer surface of grouting coexist in
the process of drawing for large diameter soil anchor. However, the ultimate failure mode is controlled by the interface between
grouting and soil (the 2nd interface), and the damage degree of the interface between BFRP bolt and grouting (the 1st interface) is
evidently higher than that of steel bolt. The ultimate bearing capacity of two bolts is similar, and the interfacial bond strength
decreases with increasing anchorage length. The bond performance between the steel bolt and grouting is better than that of the BFRP
bolt, which is mainly caused by the different processing technology and material mechanical properties between the two bolts. At the
same load level and position, the axial force of BFRP bolt is larger than that of steel bolt, and the attenuation rate of axial force is
slightly smaller than that of steel bolt; the peak shear stress of BFRP bolt is also smaller than that of steel bolt.
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Table 1 Main mechanical parameters of loess

HE TIKE AT T IRt NEEEM BEA
/(glem®) /% REALBIE ) \py /) /kPa
1.52 17.8 1.097 2.8 19.85 11.16
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Table 2 Mechanical performance parameters of test bolt
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R @em)  /GPa /MPa /% iHFAEE
BFRP 1.90 £ 800 2.00 -
Ciki 7.85 210 480 >10.0 03

R3 ARHITROTSH
Table 3 Design parameters of test bolt
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=l o

/ mm /m /m / mm /(7))
B-25-1 25 3.5 1.5 130 15
B-25-2 25 5.0 1.5 130 15
S-25-1 25 3.5 1.5 130 15
S-25-2 25 5.0 1.5 130 15
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Table 4 Pull-out test results of anchors

g T BT RS R igﬁﬁ
/ mm /m /KN /kN S
/ MPa
B-25-1 25 3.5 114.52 141.17 0.099
B-25-2 25 5.0 131.50 161.98 0.079
S-25-1 25 3.5 119.86 142.00 0.099
S-25-2 25 5.0 145.48 171.89 0.084
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Fig.3 Load-displacement curves
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