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Field pull out tests of FRP screw anchors
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Abstract: As a new-type of soil anchor, the fiber reinforced plastics (FRP) screw anchor has a lot of attractive properties, such
as high strength, light weight, convenient installation, light pollution, high corrosion-resistance and low cost. The basic
structure of FRP screw anchor and their field pull-out tests were introduced, and the test results of un-grouted and grouted
anchors were presented. The maximum pull out force of the grouted anchors was about 15—~20 kN with less pull out
displacement compared with that of un-grouted ancthors, whose pull out force was about 10 kN. The pull out forces of both
grouted and un-grouted anchors were compared with those obtained from design formulas. Finally, some ideas were put
forward to improve the design and construction of FRP screw anchors.
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Fig. 1 Structure of screw anchors and section of anchor rods
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Fig. 2 Tail structure of anchor
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Fig. 3 Installation of screw anchor
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Fig. 4 Arrangement of pull out test
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Table 1 The pull out tests of un-grouted anchors
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o RE M K B Bk Rk
! /m /°) /m /mm  JI/KN  JJ/KN
1 3.8 18 2.9 — 8.1 —
2 2.5 8 2.5 — 6.7 —
3 2.6 14 5.0 55 9.2 13.7
4 1.9 8 2.8 62 8.4 13.7
5 3.2 10 2.7 60 9.2 13.7
6 3.2 13 2.5 52 13.5 13.7
7 3.6 26 5.4 35 6.7 -
8 4.0 28 5.4 72 10.4 —
9 4.1 26 2.3 - 6.7 -
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Fig. 5 Relationship between pull out force and displacement of

un-grouted anchors
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Table 2 The pull out tests of grouted anchors
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7 /m 1) /m /mm  H/AN  H/KN
10 3.2 13 2.7 18 6.6 —
11 3.2 26 2.8 50 15.2 30.7
12 3.2 10 2.5 44 19.4 28.2
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Fig. 6 Relationship between pull out force and displacement of
grouted anchors
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Fig. 7 Cleavage fracture of anchor rods
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