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Field Test on Creep Characteristics of BFRP Anti-floating Anchor

BAI Xiaoyu, ZHENG Hailong, CUI Weijiu, SUN Gan, YAN Nan’
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, Shandong)

Abstract: Based on an actual project in Qingdao, basalt fiber reinforced polymer( BFRP) anti-floating anchors were
applied to the anti-floating project of coastal underground structures, and on-site creep performance tests on the BFRP
anti-floating anchors were carried out. Through real-time testing of anchor bar and anchor soil displacement, the
evolution characteristics of load-displacement of BERP anti-floating anchor bar were clarified, and the spatial and
temporal distribution law of the internal force of anchor bar of BFRP anti-floating anchor bar was revealed. The results
show that the displacement of anchor bar in BERP anti-floating anchor bar is affected by the load level and loading
time, and the displacement of anchor bar and anchor soil grows with the increase of loading time showing two stages
of initial creep and steady state creep. At the maximum load level, the axial force of the anchor bar shows a non-linear
distribution along the depth, which decays gradually with the increase of depth, and tends to zero at the deepest point.
At the same depth, the axial force decreases gradually with loading time. The interfacial shear stress between the
anchor bar and anchor soil first increases and then decreases with the increase of depth, and the peak stress appears
at approximately 0.75 m from the orifice. The peak stress decreases with the increase of loading time, and the shear
stress attenuation is concentrated in the range of 0.7—1.7 m.
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Table 1 Mechanical parameters of BFRP anti-floating anchor

Density/(g-em™*)  Elastic modulus/GPa

Tension strength/MPa

Stress relaxation rate/ % Eigenvalue of load-bearing capacity/kN

1.8-2.6 =40 =800

1.7-3.8 240
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Table 2 Creep test results of BFRP anti-floating anchors

Maximum load

Maximum

anchor bar

Maximum anchor

Anch solid displ t/
nenor capacity/kN displacenent/ sole displacenen
mm
mm
B-1 300 22.00 4.73
B-2 300 20. 30 4.28
B-3 300 20.13 4.36
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(e) B-2, anchor solid
K2 BFRPHUIF AT o7 2k — 00 8% il 2k

Load-displacement curves of BERP anti-floating anchors

(f) B-3, anchor solid
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Table 3 Coefficients of regression equation and mechanical

parameters
A/(mm- C/(mm- Correlation
Anct B/min !
) /min KN ) coefficient
B-1 2.28 26.83 10.1 0.950 67
B-2 1. 50 28. 84 9. 30 0.945 90
B-3 1.25 11.86 9.58 0.942 95
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7 7 7
6.1 - 6.1 -
6 L l-/Tm 6 L 1, z./ri‘nn: 6 L 6.1 P
: / 6ol o
. 230
S5k S5k <120 St 5.9 :?go
|
4+ : - 4t : 4+
< . . X . A . < .
E ! gcplh/?nm o5 g ! gcplhlgqm o5 % s o.geplh/?‘.js 0.80
s 3L s 3L w3
2+ t/min: 2+ t/min: 2+ t/min:
=] =] =]
° 10 e 10 ° 10
1+ 4 30 1k 4 30 1+ 4 30
v 60 v 60 v 60
+ 120 . + 120 =¥ * 120
0 0.5 1.0 L5 20 25 30 0 05 10 1.5 20 25 3.0 0 05 1.0 L5 20 25 3.0
Depth/m Depth/m Depth/m
(a) B-1 (b) B2 (c) B3

S BERP TR G AT 09 5 AT — i [ 4 LT 5 507 7 B 9% 1 748 kil 2k

Fig.5 Variation curves of shear stress of anchor bar-anchor solid interface of BERP anti-floating anchors with depth
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