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Fig. 1 Schematic of processed steel bars
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Fig. 2 Dimension of the micro load transducer (unit: mm)
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Fig. 3 The force diagram of the steel bar under radial

pressure of cover
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Fig. 4 Dimensions of specimen (unit: mm)
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Fig. 5 Sketches of setup for pull-out test
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Fig. 6 Typical photos of splitting specimens
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Tab.1 Measured values of load transducers during

splitting bond failure

WA g5 ¢/mm F/kN Ri/kN R,/kN
37.2 2.7 1.9
C1 24.5
38.0 2.8 2.2
54.1 6.2 7.5
C2 34.5
48.7 7.3 6.1
61.2 5.3 14. 1
C3 48.5
59.5 4.1 12.6
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Fig. 7 Plots of load versus slip
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Fig. 8 Schematic of thick-walled circular tube model

considering cohesive force between cracks
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Fig. 9 Comparison of pn. between analytical prediction

value and test results
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Fig. 10 The relationship between « and ¢ during splitting

bond failure
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Fig. 11 Stresses acting on transverse rib of steel bar
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Experimental study of radial pressure of concrete cover

on bond behavior of ribbed steel bars

WANG Li-cheng”, LI Long-long, LIANG Yong-gin

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: Bond behavior between concrete and ribbed steel bars is governed by interlocking force
between concrete and transverse ribs. The radial pressure of concrete cover is an essential condition
that studies the interaction between the transverse ribs of ribbed steel bars and concrete. Pull-out
tests were carried out to measure the radial pressure of ribbed steel bars acted by concrete cover for
the case of splitting bond failure. In this test two micro-load transducers embedded in the grooved
steel bar were positioned to measure the radial pressure of concrete cover. The pull-out tests of a total
of six specimens were conducted to obtain the confinement with different cover thicknesses. In the
experiment, it is found that during the process of splitting bond failure the effective rib face angle
gradually decreases and the bond stress is directly proportional to the radial pressure of concrete
cover. When approaching to the splitting bond failure, the effective rib face angle is inversely
proportional to the thickness of concrete cover. The distribution of bond stress along anchorage length
of steel bar is influenced by the thickness of concrete cover. The appropriate thickness of concrete
cover will lead to a uniform distribution of bond stress. Additionally, the maximum radial pressure of
concrete cover measured experimentally is in good agreement with that predicted by thick-wall cylinder

model, which takes the cohesive force of cracks into account.

Key words: ribbed steel bars; concrete cover; confinement; splitting bond failure; mechanical

Interaction



