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Experimental Study on Bond Anchorage
Properties of Steel Bar After Yielding
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2. College of Civil Engineering, Hunan University , Changsha 410082, China)

Abstract: In order to study the bond anchorage properties of steel bars after yielding, the strain distribution of
steel bars was measured by the method of slotted steel bar surface and embedded resistance strain gauge. A total of
15 beam end bond anchorage tests were carried out by taking the strength grade of steel bars, the strength of concrete,
the diameter of steel bars, the thickness of the protective layer, the ratio of the hoop, and the anchorage length as vari-
ables. The test results show that the relative slip of the loading end increases significantly after steel bar yield, the
bond stress of the yielding section decreases significantly, and the maximum yield penetration depth is related to the
constraint of the steel bar and the diameter of the steel bar. Based on the test results, the formula for calculating the
relative slip of the loading end after yielding is obtained by statistical regression. At the same time, a calculation
method of the anchorage length after steel bar yielding is proposed, which can effectively calculate the anchorage
length after steel bar yielding.
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Fig.1 Specimen size and loading
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Fig.2 Strain gauging system for steel bar
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Tab.2 The results of steel bar mechanical properties
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Fig.5 Stress—strain curves of steel bar
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Fig.7 Relative slip measurement
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Fig.10 Bond stress distribution
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Tab.3 Yield penetration depth and average bond

stress at yield section under peak load

A2 Ly T, i MPa
16-3-8-40 6d 6.01
16-3-8-40a 6.67d 5.97
16-3-8-40b 6.74d 6.09
20-3-10-40a 11.42d 3.53
20-3-10-40 8.884 4.81
20-3-10-40b 7.39d 5.57
25-3-10-40 12.59d 4.44
20-4.5-10-40 6d 7.19
20-1.5-10-40 9.39d 4.61
20-3-6-40 8d 5.42
20-3-20-40 10.41d 3.96
20-3-10-10 4.92d 6.99
20-3-10-15 8d 4.70
20-3-10-20 8.86d 4.72
20-3-10-30 8d 4.95
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Fig.12 Relationship between loading end slip

and steel bar stress after yielding
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Fig.13 Comparison between test and calculation results
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Tab.4 Comparison of the two calculation methods

c dy\’
z,=|0.51=+ 114p_ + 0.09|— | - 0.74|f, (6)

N ] I, g
16-3-8-40 14.69d 11.93d 1.23
16-3-8-40a 18.81d 15.69d 1.20
16-3-8-40b 20.99d 17.92d 1.17

20-3-10-40a 21.14d 15.67d 1.35
20-3-10-40 18.63d 13.54d 1.38

20-3-10-40b 14.23d 10.40d 1.37
25-3-10-40 22.28d 14.48d 1.54

20-4.5-10-40 13.93d 10.58d 1.32

20-1.5-10-40 23.56d 18.12d 1.30
20-3-6-40 16.48d 13.24d 1.24
20-3-20-40 20.10d 13.36d 1.5
20-3-10-20 18.31d 13.36d 1.37
20-3-10-30 17.91d 13.20d 1.36
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