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Table 1 Design scheme of bond anchorage test
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B sy a/mm L/mm fomm K
Al C50 12 240 69 3
A2 C60 12 240 69 3
B1 C50 12 180 69 3
B2 C50 16 240 67 3
B3 C50 18 270 66 3
B4 C50 20 300 65 3
B5 C50 22 330 64 3
B6 C50 25 375 62.5 3
Cl C50 12 96 69 3
C2 C50 12 120 69 3
C3 C50 12 144 69 3
D1 C50 20 160 65 3
D2 C50 20 200 65 3
D3 C50 20 240 65 3
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Figure 1 Schematic of pull-out specimens
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Figure 2 Test set-up and measuring points

of specimens
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Table 2 Pull-out test results of 600 MPa grade steel bars

e f/MPa F./kN r,/MPa R 2 7
Al 2.98 26.93 2.97 9 5177 Jek F
A2 3.22 80. 42 8.91 3 i R
Bl 2.98 78. 94 11. 64 B 1175 I R
B2 2.98 135. 06 11.19 AR 115 J I
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Figure 3 Failure modes of specimens
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Figure 4 Bond stress-slip curves of specimen C1
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Figure 5 Bond stress-slip curve of specimen B4
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Figure 7 Bond-slip model curve under splitting failure
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Table 3 Experimental and calculated values of bond-slip model parameters under splitting failure

it 7./MPa s./mm 7.,/ MPa s,/ mm 7,/MPa s,/ mm
fFOsRB R RBE e KR PR KB Al RKem el RRE e
B3 1.940 1.939 0.035 0. 036 9.780 10.183  0.450 0.477 10.860 11.262 0.660 0.658
B4 1.870 1.853 0.039 0. 040 9.410 9.341  0.530 0.516  10.450 10.333 0.710 0.713
B5 1.780 1.784 0.042 0.043 8. 620 8.659 0.560 0.554 9.530 8.581 0.780 0.769
B6 1.710 1.701 0.048 0. 049 8.030 7.837  0.600 0.611 8. 680 8.674 0.850 0.852
DI 2.080 2.067 0.031 0.034 13.110 13.184 0.480 0.483  14.570 14.585 0.660 0.660
D2 1.990 1.975 0.036 0.036  12.020 11.537  0.490 0.493  13.430 12.762 0.680 0.754
D3 1.910 1.914 0.038 0.037 11.530 10.439 0.510 0.502 12.810 11.548 0.690 0.691
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Figure 8 Comparison between the test curves of this paper and literature [9] and the bond-slip model
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Research on Bond-slip Relationship of 600 MPa
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Abstract; In order to explore the bonding—slip relationship of 600 MPa grade steel with high strength concrete
and to provide the theory basis for the application of reinforcing steel bar in concrete structure. The four groups
of 42 specimens center drawing tests were conducted to explore the impact of concrete strength, steel bar an-
choring length and thickness of concrete cover on the bonding-slip relationship.The results showed that the
drawing failure modes of 600 MPa high strength steel bar in high strength concrete included three modes: pull-
out failure, concrete splitting failure and steel yield failure. The bond-slip curve of reinforcement pull-out
failure included rising section ( including micro-slip section, slip section and splitting section ), falling
section, and residual section.The bond-slip curve of concrete splitting failure only included the ascending sec-
tion (including micro-slip section, slip section and splitting section) ; Bond-slip curve of yield failure of steel
bar, including rising section (including micro-slip section, slip section) and horizontal section.The ultimate
drawing load included with the increase of concrete strength, anchorage length and diameter of steel bar under
the condition of no yield failure.Based on the test results, the bond failure characteristics and bond-slip mecha-
nism of 600 MPa steel bar and high-strength concrete were analyzed, and the bond-slip relationship model of
600 MPa steel bar and high-strength concrete under splitting failure condition and the calculation formula of
model parameters were proposed. The proposed model and the calculation formula of model parameters were in
good agreement with the test results.
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