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Influence of Transverse Reinforcement Elements for Flexural Strength of Lap
Spliced Ultra-high-strength Reinforced Concrete Beams

Baek-1l Bae!, Hyun-Ki, Choi®”

Abstract: In this study, lap spliced ultra-high strength reinforced concrete beams were tested and the code criteria for calculating the lap splice length
which was affected by the transverse reinforcement and concrete covering performance were reviewed. The main variables for test were set as fiber
volume fraction and transverse reinforcing bar arrangement to improve the confining performance of the concrete cover. The change of the confining
performance of concrete cover according to the increase in the fiber mixing amount at 1% and 2% volume ratio was examined, and D10 stirrups with
a spacing of 100 mm were placed in the lap spliced region. As a result of the test, the specimens confined by the stirrups showed a sudden drop of load
bearing capacity with horizontal cracking at the position of tensile longitudinal reinforcement. However, horizontal cracks were not appeared at the
location of longitudinal reinforcement for the specimens with steel fiber. And these specimens showed gradual decrease of load bearing capacity after
experiencing peak load. In particular, it was found that the strain at the position of the tensile longitudinal reinforcements of the specimens to which
the mixing ratio of 2% was applied exceeds the yield strain. As a result of measuring the strain on the concrete surface, it was found that the fiber was
more effective in preventing damage to the concrete surface than the stirrups for short lap spliced region.
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Table 1 Test Variables

Specimen b d h L Ly Concrete  Longitudinal Rebar Tran%verse Rebar(D10) Fiber
(in shear span)
fe 4, y s S Ve Ly Dy
[mm] [MPa] [MPa] [mm] [MPa] [%o] [mm]
1733 0 - -
178.5 2 13 0.2
173.3 0 - -
255 300 2400 e 2D22 530 DIO@I00 541
174.0 1 13 0.2
200
178.5 2 13 0.2
H-10db-S 173.3 2 13 0.2

b : width, d : effective depth, A : height, L : total length of the test specimens, lsp : splice length, f. : compressive strength of concrete at test
date, A, : area of tensile reinforcement, f, : yield strength of tensile reinforcement, s : spacing of shear reinforcement at shear span, f,, : yield

strength of shear reinforcement, Vf : fiber volume fraction, L 12 fiber length, Df : fiber diameter
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Table 2 Mix proportions and mechanical properties of concrete

Water Cement Silica Fume  Filler Sand Steel Fiber Compressive strength Elastic modulus Flexural Strength
Unit Weight[ kg/m®] [MPa]
V, =0% - 173.3 52,046
777777 Vf :1% 170 799.5 199.9 239.9 879.5 78 174.0 51,253 9.8
...... Vf=2% 156 178.5 53,336 13.2

=323 M263 M 55(2022. 10)
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Table 3 Test results

Specimens 63/ Py O Finax K
[mm] [kN] [mm] [kN]
H-0-0 8.44 199.56 52.04 270.02 6.17
H-0-V2 9.22 214.21 17.67 340.15 1.92
H-10db-0 - - 4.96 126.00 -
H-10db-V1 - - 7.41 242.68 -
H-10db-V2 9.07 316.54 9.37 318.74 1.03
H-10db-S - - 5.19 118.4 -

9, : center deflection at the yielding of the tensile rebar,
deflection at maximum loading state, 2, .
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