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Abstract

: Anti-floating anchors have a broad engineering application prospect, due to their excellent

properties including good stratum adaption, high anchorage force, low energy consumption, and short

construc

tion period. Four sets of ultimate tensile load experiment for thirteen rock anti-floating anchors

were conducted. One of the anchors was installed fiber grating strain sensors in order to monitor the anchor

stress, and all of the anchors were loaded until the failure status. The aspects of load-anchor head

displacement curve, axial and shear stress distribution of anchor rod, and interface bonding strength were
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analyzed. The experimental results show that there are three types of failure modes of test anchor, i.e. the
shear-slip failure at the rod-anchorage body interface, the shear-slip failure at the anchorage body-
surrounding rock interface, and the fracture failure of the anchor rod. Under the experiment conditions, the
ultimate tensile load of the anti-floating anchors with a 2.0 m bonding length is 240 kN, and the ultimate
load of the anchors with the bonding length exceeded 3.0 m is more than 320 kN. The properties of the
experimental anchor including high bearing capacity and small deformation meet the engineering
requirements. The axial force of the anchor rods reduces from the anchor head to anchor bottom, and the
anchor rods bear tiny force after reaching the depth of three meters. Hence, the suggesting design value of
the bonding length of anti-floating anchors embedded in moderately weathered granite is from 3.5 m to
4.0 m. The rod shear stress presents a trend of increasing firstly and then decreasing, the position of the
maximum shear stress is located at the depth of 0.45 m and its value is approximate 2.7 MPa. In addition,
the average bonding strengths of the rod-anchorage body interface and anchorage body-surrounding soil
interface are 1.14-1.36 MPa and 0.28-0.37 MPa, respectively.

Keywords: anti-floating anchor;ultimate tensile load; fiber grating sensing technology;on-site experiment;

moderately weathered granite
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Table 2 Experimental parameters of anti-floating anchor

G 5 i 785 B A% /mm AR E/m Jin 2 </ m FEFF B /m
SA2-01 28 2.0 1.5 3.5
SA2-02 28 2.0 1.5 3.5
SA2-03 28 2.0 1.5 3.5
SA2-04 28 2.0 1.5 3.5
SA3-01 28 3.0 1.5 4.5
SA3-02 28 3.0 1.5 4.5
SA3-03 28 3.0 1.5 4.5

SA4.5-01 28 4.5 1.5 6.0
SA4.5-02 28 4.5 1.5 6.0
SA4.5-03 28 4.5 1.5 6.0
SA6.5-01 28 6.5 1.5 8.0
SA6.5-02 28 6.5 1.5 8.0
SA6.5-03 28 6.5 1.5 8.0
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Fig.1 Arrangement of the sensors in anchor SA4.5-01 (unit : mm)
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Fig.2 Schematic diagram of the pullout device
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Fig. 3 Anchor experimental process
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Table 3 Summary of the anchor experimental results

i 5 Fe RN A /RNl R AR TR B/ mm WIS
SA2-01 240 11.21 55— A1 5 U B IR IR
SA2-02 250 15.96 S — FL T 99 U1 B IR
SA2-03 268 16.48 S T S U RS MR
SA2-04 284 20.23 SF 5 O U AL R
SA3-01 325 15.21 S — FL I 89 U1 A8 IR
SA3-02 338 21.95 S T 5T 5 L) I RS AR
SA3-03 372 32.48 BF — F I 5 U AL R
SA4.5-01 362 18.64 T 4k
SA4.5-02 342 15.76 i 73 4 VB
SA4.5-03 339 12.25 B A3 A U
SA6.5-01 328 15.89 i 4k
SA6.5-02 331 17.12 il A3 4
SA6.5-03 323 14.89 R 73 A DB
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Fig. 4 Failure modes of the anti-floating anchors
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Fig. 5 Load-anchorage body head displacement curve
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Fig. 6 Distribution rule of the rod axial force alone depth
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Fig. 7 Distribution rule of the rod shear stress alone depth



8 TR K FFHK % 14 K

it 157 7 2 B 0L T 0 R /IN 5 i 8K T BIE L i 2K T B R L B 8K 1 ELAS [R) 7 28K OF TR B 1 T Y
AT IR —3, Ji4h . Coates S5V BEGE R B, BR AT 8K 41 EL/E (E, 5 LIRSV E  E, 4l i 5
PR ) J2 52 00 B B 3 KNG A A 1 53 — A R L E,/E 8N il A T8 BRI 0 5 8 43 AR R Y
A B U] T X — A
2.5 Him-HEGRERHERE

T 45 0 DM TR R AT SO 0 JE R S 8, X HL T A 114 8 4 R N A 5 R AR 2 T B T
JEE 48 3 R £ 0y L [ FH 45 5 o sl Shy 188 B T 5 kg W U, ¥ A BT 4k 7 28 0 5 Al A R Al R A A 4 e R
F4) EU AR S SC Ay Al Al — b 80 R S0 T O 1 8 5 o B, A A B G T FRAE A R S K VS BN i B A AL, HE A
Wi

r,=T,/ndl,. @D
Ko T O PUPREAT B BR ST IR AR 2 T kN d 8 A AR s moms £, R B 95 0O A SR 45 K B ms o, Ry il A — 6
[ A 5% T ) SF- 3 B 45 9, MPa,

PRIV A5 AT SA2-01, SA2-02, SA3-01, SA3-03 78 i il — 4l [8] 1 L 1w Ak & A& 55 U1 W B8 i 3K, Bt V2 B 4T
SA4.5-01,SA4.5-02,SA4.5-03 ,SA6.5-01 ,SA6.5-02,SA6.5-03 %K 11 £ 17 4k e B0 42, 11 ) BUAT R 386 45 K
B2, =3.0 m, [k, 4l Al — s ] A S50 v ~F- 2 266 445 i B MR 181, Al 8 T

1.5 -
121 — — =
09|

0.6 |

I RL T BE/MPa

0.3 H

0
SA2-01 SA3-01 SA4.5-01 SA4.5-03 SA6.5-02

SA2-02 SA3-03 SA4.5-02 SA6.5-01 SA6.5-03
s

8 WME-HEGKFEFEYFEREEKE

Fig. 8 Histogram for the average bonding strength of the rod-anchorage body interface
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Fig. 9 Histogram for the average bonding strength of the anchorage body-surrounding rock interface
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