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Experimental Study on the Bond Behavior Between Ultra-high
Performance Concrete and Steel Bars

ZHENG Qizhen, RANG Meng, LI Peng
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Aiming at the stickiness energy of ultra-high performance concrete and reinforcing steel bars,
taking the anchorage length of steel bars, diameter of steel bars and thickness of concrete cover as main
parameters, the central pull-out tests of ultra-high performance concrete specimens were carried out. The
analysis results show that the failure pattern of specimens can be summarized as the pull-out failure,
splitting failure and breaking of steel bars. The steel bar diameter has a great influence on the slip at the

free end, and has less influence on the bonding strength. In addition, a proposed value for the critical

layer thickness was given.
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Tab.1 Physical and mechanical properties of steel bars

i HAE JEMRsREE BOMRsREE MK ddEREY
mm MPa MPa % GPa
12 489.3 678.7 21.1 198.1
HRB400 16 506.2 700.6 32.0 2249
20 448.4 644.8 31.0 197.7
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Tab.2 Grouping of specimens and design parameters

WA R MR AR REELOT  REELARN I .
S5 /mm KE/EHR /mm ZEE/mm  EUREE f/mm’

Ul-1 16 3 80 67 4.19 150x150 3
Ul-2 16 4 80 67 4.19 150x150 3
Ul-3 16 5 80 67 4.19 150x150 3
Ul-4 16 7.5 80 67 4.19 150x150 3
Ul-5 16 10 80 67 4.19 150x150 3
U2-1 12 5 60 69 5.75 150x150 3
U2-2 20 5 100 65 3.25 150x150 3
U3-1 16 5 80 42 2.63 100x100 3
U3-2 16 5 80 32 2.00 80x80 3
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Fig.1 Schematic diagram of the specimen design
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Tab.3 Pull-out test results of ultra-high performance concrete

Ul-1 16 3 42 474 1222 507 140 WFFRHBOR

RIHS dmm Lid c/d Fo./kKN F/kN z,/MPa s,/mm

Ul-2 16 4 42 880 1250 389 0.16 HMAHIEHIR
Ul-3 16 5 42 943 1238 308 006 MAHIKHIR
Ll ERA T
CLlERA TN

Ul-4 16 7.5 42 1235 205 0
Ul-5 16 10 42 1244 155 0
U2-1 12 5 56 341 648 290 005 MWAGBBER
U222 20 5 32 1568 190.1 303 030 HHHIMIBIR
U3-1 16 5 263 913 1236 308 0.14 NAGHIERIR

U3-2 16 5 2 686 1055 262 047  BFEBUR
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Fig.4 Load-slip curve of typical failure forms
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Fig.5 Effect of the anchorage length on bond behaviors
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Fig. 6 Effect of the steel diameter on bond behaviors
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Effect of the concrete cover thickness on bond behaviors
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