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Design and Application Research of Basalt Fiber
Reinforced Plastic Anchor Rod

LI Zhenhai

(Shaanxi Huashan Construction Group Co., Ltd., Xi’ an, Shaanxi 710016, China)

Abstract; Due to the influence of regional geological conditions, some high-rise civil buildings face the
problem of foundation settlement or floating due to soil conditions or groundwater level changing during
construction or after completion. To this end, a scheme of anti-floating expanding anchor rod based on
basalt fiber reinforced plastic is proposed, and the corresponding anchor rod through experiments is
developed. Based on the results of soil layer investigation, drilling operations were carried out at the
construction point. The results show that the cost per meter and total usage of basalt fiber reinforced
plastic anchor rod in anti-floating engineering are lower than those of ordinary steel anchor, with a total
investment of 3. 735 6 million yuan and a cost saving of 2.257 2 million yuan. The total anti-floating

capacity of the anchor is 456 200kN, which is much higher than that of the ordinary anti-floating anchor
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rod, and significantly improves the overall or local floating situation of the basement.

Keywords : tall buildings ; basement ;anchor rod ; basalt fiber ; anti-floating ; tests
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Fig.1 Cross-section structure of anti-floating

expanding anchor rod
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Fig.2 Anchor rod morphology in anti-floating

engineering of high-rise building basement
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Fig.3 Stress analysis of anti-floating expanding

anchor rod system in basement
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Table 1 Design and acceptance parameters of

basalt fiber reinforced plastic anchor rod
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Fig.5 Distribution of shear stress for anchor rod
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Fig. 6 Analysis of earth pressure and displacement
at the end of the anchor rod head
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Table 2 Comparison of bolt costs
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Fig.7 Mechanical curves of anti-floating

expanding anchor rod
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