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Bond slip behavior of post-installed anchorage under fatigue load

Yan Xikang'. Liang Linxiao', Liang Chen’
(1. School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China;
2. China State Construction Land (Tianjin) Co. Ltd, Tianjin 300450, P. R. China)

Abstract: Through the fatigue test of 10 groups of drawing specimens with diameter of planting reinforcing
bar of 16~25mm and embedment depth of 10d~25d (d is diameter of planting reinforcing bar ), effect of
fatigue load on tensile strength and bond stress of anchor bars had been studied. The specimens were not
damaged after 2 million times of fatigue loading with an upper limit of 0. 45P,, then applied static load to
failure. Strain, slip and load of planted bars are measured during loading. Results demonstrate that the
fatigue load weakens tensile strength, and the ultimate load decreases after fatigue loading. The decrease of
bond stress has a logarithmic trend with the increase of cyclic loading times. The relationship of the bond
stress and the failure form of the specimen is analyzed. It is found that the bond stress at the interface
between rebar and chemical adhesive is the main factor to control whether the specimen failure or not when
reaching certain embedment depth. Increasing the diameter and embedment depth of anchor bar, the peak of
bond stress gradually decreases; the stress distribution curve along the embedment length tends to be
gentle, which improves the overall stress performance of the anchor bar.
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Fig.1 Loading method diagram
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Table 1 Mix proportion and actual strength of concrete

MRE KRR/ wWHE/ ATHE/ KHE/ BAERMER ©R/ Bl W1 9iE e 2 pik sk 3 MK
TKIEE b

F (kgem ) (kgem™?) (kgem3) (kgem®) (kgem ?) R/ MPa  BREE/MPa  BRE/MPa  PUIEGRSEE/MPa

C30 221 790 1048 180 148 0.49 35.8 36.1 36.6 36.2




% 2 BTGB, Ry BAER TH G E MG ES 151
F2 WEEREINE
Table 2 Actual strength of rebar
WA E Ji MR % B L Jebh JIR 3 e P 5
1% /mm 71/kN 71/kN J& /MPa B /MPa
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20 131 170 418 542
25 214 279 435 568
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Table 3 Average bond stress and residual slip
WA WEEH KA R VIR T e B e 2% Mk R RS 285 N 1k 35 o 2% 1 IR B 1 RS S———
N ?:?
G B/mm W RPN WEA/MPa  Py/kN J1/MPa P./kN i /mm i
J1 25 25d 204 4.16 273 5.56 229 29.77 L W7 1 SR
]2 25 20d 205 5.22 274 6.98 221 30. 83 ETA TN
13 25 15d 199 6.76 270 9.17 218 34.25 ETAL 3N
J4 25 10d 64 3.27 209 10. 65 11 37.58 HEAORS S5 1R A B3R
15 20 20d 116 4,62 159 6.33 112 11.18 EO R,
6 20 15d 90 4.78 167 8. 86 130 13. 36 B[R0 22N
17 20 10d 82 6.53 124 9. 87 35 25. 40 TR 757 K 435 1 IR
J8 16 20d 90 5. 60 121 7.53 96 11.62 ETAETEIN
79 16 15d 84 6.97 118 9.79 90 13. 32 7 T 1 3R
J10 16 10d 85 10.57 92 11. 45 23 27.21 iz i3 A 4 o AR
P1 25 25d 176 3.59 225 4.58 185 28. 42 AR
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P2 25 20d 165 4.20 222 5.65 189 28. 81 ETAL TN
P3 25 15d 157 5.33 209 7.10 177 31.01 L T IR
P4 25 10d 53 2.70 167 8.51 10 35. 50 HEARL S5 IR A B IR
P5 20 20d 92 3.66 139 5.53 110 9.15 L[R2
P6 20 15d 80 4. 24 136 7.22 103 10. 50 AN
P7 20 10d 72 5.73 105 8. 36 17 28. 41 Ji5E 1175 K 435 T AR
P8 16 20d 82 5.10 114 7.09 100 11.49 A3
P9 16 15d 78 6.47 101 8. 37 92 12.99 ETALETEIN
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Fig.5 Compound failure Fig, 6 Failure process of compound failure
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Fig.8 Rebar tensile failure
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Fig.7 Bond failure of interface

between anchor bar and chemical adhesive
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Fig.9 Load-slip curves
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Fig. 10 Relationship between bond stress and depth of planting
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Fig. 11 Relationship between bond stress and the number

of cyclic loading
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Table 4 Comparison between measured value of average bond

stress and theoretical value

ELS  FiE - STl  BIEE 5 52

sr M b i Mpe {22/ %

P1 2.65 1.76 1. 64 7.34

P2 3. 31 2. 20 2.03 8. 49

P3 4.31 2.87 2.66 7.83

P4 5.94 3.95 4,03 —1.90

P5 3.21 2.14 2.28 —6.15

P6 4.06 2.70 2.71 —0.16

P7 5.7 3.79 3. 31 14.48

P8 3.71 2.47 2.47 —0.16

P9 4.56 3. 04 2.94 3.17

P10 5.25 3.49 4.57 —23.46
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Table 5 Comparison between the test value and the calculated value

Rt o W o T I o T o X o ITH
. a B Sy /mm mm

9= {8 /MPa {8 /MPa {# /MPa & /MPa {t /MPa {8 /MPa
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P7 3. 80 29.58 0. 66 5.73 5.50 4.13 8. 36 9.05 28.41 1.47 1.48
P10 7.03 28.27 0.08 8.13 7.92 0.68 9.45 9.54 24.55 2.32 2.35
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