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Field test on anchorage performance of GFRP anti-floating
anchors in foundation slab
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Abstract;: Through spot pull-out destructive test, ultimate bearing capacity and slippage in the foundation
slab of GFRP anti-floating anchors with different diameter were monitored. Compared with some kinds of
steel anti-floating anchors in the actual engineering, their bearing performance and bond behavior were
analyzed. The results showed that under the same strength and curing condition of the concrete, ultimate
bearing capacity of GFRP anti-floating anchor was larger than steel anti-floating anchor with same
diameter, the average bond strength between GFRP anti-floating anchor and foundation slab was higher
than the steel anti-floating anchor, moreover the deformation of GFRP anti-floating anchor can meet the
engineering requirements, all of those fully verify that GFRP material as an anti-floating anchor was

advanced and reasonable. Based on the experimental results and theoretical analysis, the best anchoring
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area between GFRP anchor and foundation slab was determined, the computational formula was proposed.

Keywords: GFRP anti-floating anchor; bearing capacity; anchorage performance; the best anchoring area;

the average bond strength
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Fig. 1 Style of anti-floating anchor
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Fig. 2 Schematic of test device
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Table 1 Size of GFRP and steel anti-floating anchors

PP i FF ME Bk EK
& /mm fE/mm  4%/mm  JF/mm

GZ-D32-M420 32 2 420

GZ-D28-M420 28 2 420

SZ-D28-M420 28 2 420

SW-D28-M420 28 2 420 84 420
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Fig. 3 Photo of test device(inverted motherboard)

B S5 WMAHHEFHTERENKEER

Fig. 5 Test device of steel anti-floating anchor
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Table 2 Failure modes of anchors

FF ORI

T 2
HiHE 5 e RR B/ )
WL
mm  Jj/kN mm

GZ-D32-M420-01 32 324 10. 31 ERZ 2187
GZ-D32-M420-02 32 341 9.07 R ALEN
GZ-D28-M420-01 28 297 12.75 MR 20BN
GZ-D28-M420-02 28 278 10. 62 R ALEN
SZ-D28-M420-01 28 281 14. 685 R ALEN
SZ-D28-M420-02 28 272 12.72 g2
SW-D28-M420-W420-01 28 327 11.79 W T IR
SW-D28-M420-W420-02 28 316 13. 27 bR N
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Fig. 6 Pullout failure of GFRP anti-floating anchors
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Fig. 7 Pullout failure of steel anti-floating anchors
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Fig. 9 Load-slip curves of anti-floating anchors
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Fig. 11 Average bond strength-slip curves of anchors
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