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Introduction of anti-floating anchor technology and study on its
engineering characteristics

LU Zhen-hua
(Zhejiang Yaohua Construction Group Co., Ltd., Hangzhou 310012, Zhejiang, China)

Abstract: In recent years, a significant number of accidents induced by anti-floating have been reported, leading to
the widespread adoption of anti-floating anchors as a means to counteract groundwater buoyancy in design practices.
However, the analysis on the pull-out bearing capacity of anti-floating anchors was relatively limited, with a notable
absence of research on the load transfer mechanisms and the long-term bearing capacity of such anchors. This work
presented various types of anti-floating anchors and elucidated their installation procedures. Field tests on anti-floating
anchors were conducted based on an engineering project. The pull-out bearing capacity, its theoretical calculation
formula, and long-term bearing capacity of anti-floating anchors were comprehensively studied and analyzed, with a
comparative assessment against traditional jacked piles. The results show that the theoretical bilinear model for the
pull-out bearing capacity of anti-floating anchors can replicate the load-displacement response observed in field tests
effectively, thus furnishing valuable theoretical insights for subsequent anti-floating anchor projects. Notably, the pull-
out bearing capacity of anti-floating anchors outperforms that of traditional jacked piles, rendering them a secure and
dependable option in anti-floating design for underground engineering. Long-term monitoring data reveal the
maximum cumulative uplift displacement of the basement to be essentially less than 1.1 mm, attesting to the enduring
efficacy of anti-floating anchors.
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Table 1  Soil profiles and recommended values for bearing capacity of pile

WEHE B e Ui
T2 T E 42 ¥ /m T Bl FLHETEBE o
Pk 25
gp/kPa gsi/kPa gp/kPa gsi/kPa

@ P 0.8 — — — — —
@ Wi E+ 3.0 — 17 — 16 0.70
® T Ue B R 1 0.5 — 7 — 6 0.70
@ W+ 6.9 — 30 — 28 0.70
® #Ht 52 — 17 — 16 0.70
® gk 6.8 — 34 — 32 0.68
@ W+ 0.5 — 20 — 18 0.65
@ TR A 23 1 400 34 — 32 0.66
@ [ZIR 7.6 4200 50 1 800 45 0.65
@ RS 2.1 1300 32 650 30 0.70
©@» R DA 1.6 4500 60 1 800 50 0.65
©F TR DA 8.7 — — 2 800 65 0.68
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17.5 m. AT HEHR SO~ T Ik v 2
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Table 2 Physical and mechanical parameters of anti-floating

anchor
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Fig. 1 Anti-floating anchor test loading system
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Table 3 Scheme of step loading of anti-floating anchor
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Fig. 2 Q-S curves of the anti-floating anchors
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Fig. 3 Bilinear interface model for the anchored portion
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Fig. 4 Comparison of analytical solutions and measured

values of anti-floating anchor
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Table 4 Comparison of uplift resistance performance between
anti-floating anchors and traditional jacked piles
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Fig. 5 Settlement measuring points layout
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Table 5 Rates of settlement at different measuring points

b RV /mm AR 2/ (mm/d)
1 0.67 0.002 5
2 -0.28 0.001 0
3 1.64 0.006 1
4 0.38 0.001 4
5 -1.10 0.004 1
6 0.62 0.002 3
7 1.71 0.006 4
8 1.94 0.007 2
9 -0.33 0.001 2
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