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Effects of Transverse Reinforcement on Headed Bars with Large Diameter
at Cut-off Points

Hyung-Suk Jungl*

Abstract : The nuclear structures are composed of large diameter bars over No.36. If the hooked bars are used for anchorage of large diameter bars,
too long length of the tail extension of the hook plus bend create congestion and make an element difficult to construct. To address those problems,
headed bars were developed. Provisions of ACI 318-08 specify the development length of headed bars and ignore the effect of transverse reinforcement
based on the background researches. However, if headed bars are used at the cut-off or lap splice, longitudinal reinforcements, which are deformed
in flexural members, induce tensile stress in cover concrete and increase the tensile force in the transverse reinforcement. The object of this research
is to evaluate the effects of transverse reinforcement on the anchorage capacity of headed bar so anchorage test with variable of transverse rebar spacing
was conducted. Specimens, which can consider the behavior at the cut-off, were tested. Test results show that failure of specimen without transverse
reinforcement was sudden and brittle with concrete cover lifted and developed stress of headed bars was less than half of yield strength of headed bars.
On the other hand, in the specimen with transverse reinforcement, transverse rebar directly resist the load of free-end so capacity of specimens highly
increased.
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Table 1 Properties of test specimens

Rebar Head b(;(r)\;e; g;d trans;/rerse
Specimens S b h 1, pacing (c+K,)
ID (MPa) | (mm) | (mm) | (mm) | f | d | A | d, | A, A=A e ey, | ey | K, . d,
(MPa) | (mm) (mm®) | (mm) | (mm?) A, (mm) | (mm) | (mm) | (mm) | (mm)
#14-15-2-0-42 ] ] s
645 86 | 86 | 43 43
#14-15-2-1-42 186 2.5
54.4 | 344 | 400 (15d,) 514 | 43 |1,452] 95 | 7,088 3.88 24| 2d,) | (d,) | (1d,)
#14-15-2-2-42 (gg ) 93 3.5

fo.: measured concrete strength, b: width, A: height, 1,: anchorage length, £,: headed bar yield strength

db headed bar diameter, 4,: headed bar section area, d, : head diameter, A, : gross area of head, ¢;: clear bottom cover,
. clear side cover, c;: half of clear spacing, &, = 40A4,/sn: transverse reinforcement index, s: spacing of transverse bar

> sit

n: number of bars (c+ K,,)/d, : confinement term in ACI 318-08 12.2.3
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Table 2 Mechanical properties of headed bar

Nominal s(;?ii)sn Yield Elastic Yield
diameter arca Strength modulus strain
—6
(mm) (mmz) (MPa) (MPa) (X107
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Fig. 5 Stress-strain relationship of headed bar
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