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An Experimental Study on the Flexural Strength of Lap Spliced Ultra High Strength

Fiber Reinforced Concrete Beams

Baek-1l Bae!, Dong-Hee, Son?, Hyun-Ki, Choi”", Hyung-Suk, _]ung‘j’ , Chang-Sik, Choi*

Abstract: This study examines the bending behavior of lap-spliced ultra-high-strength fiber-reinforced concrete members and evaluates the safety
of the design codes for ultra-high-strength fiber-reinforced concrete structures. An experiment on a total of six beams was performed. The main variables
were the fiber-inclusion and the lap-spliced length at the center of the beams. The steel fibers in a volume fraction of 2% were used, and the lap-splice

lengths were determined to be 8db and 16db. As a result of the test, the specimens not reinforced with fiber lost abrupt load-bearing capacity at the

lap region and did not experience yielding of the reinforcing bar. In the case of fiber-reinforced concrete, if a lap-splice length of 16db is secured, the

yielding of the main reinforcing bar can be experienced, and appropriate flexural strength can be expressed. Based on the experimental results of this
study, as a result of reviewing the lap-splice length calculation formulas of the current design standards and the ultra-high-strength concrete structural
design recommendations, it was found that all of them were evaluated conservatively.
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Table 1 Test variables
Specimen b d h L lsy Concrete  Longitudinal Rebar Tran(si\rlle;slza};eszzi;) 10) Fiber
fe A / y S f yt V;‘ Lf D f
[mm] [MPa] [MPa] [mm] [MPa]  [%] [mm]
M-1.38 - 128.99 0 13 02
F2-1.38 - 119.07 2 - -
M-1.38-8db 180 12899 0 - -
————— 220 280 350 2400 2-D22 54371  DI3@IS0  430.67
F2-1.38-8db 360 119.07 2 13 0.2
M-1.38-16db 180 128.99 0 - -
M-1.38-16db 360 119.07 2 13 0.2

b : width, d : effective depth, % : hight, Z : total length of the test specimens, [, : 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 P fiber length, Df: fiber diameter
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Fig. 1 Details of test specimens(Unit : mm)

Table 2 Mix proportions and mechanical properties of concrete

Water Cement ‘ Slag ‘ Silica Fume ‘ Sand ‘ Steel Fiber | Compressive strength | Elastic modulus | Flexural Strength
Unit Weight[kg/m ] [MPa]
V= 0% - 128.99 31,433 4.92
— ] 210 780 240 180 1020
Vf =2% 156 119.07 36,686 22.60
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Table 3 Test results

Specimens 0 2y Omax Prnax Out P
[mm)] [kN] [mm)] [kN] [mm] [kN]
M-1.38 13.54 86.81 70.28 115.74 54.52 111.24
F2-1.38 10.35 128.68 30.38 170.45 38.98 168.86
M-1.38-8db - - 7.58 55.15 - -
F2-1.38-8db - - 11.12 105.64 18.49 75.86
M-1.38-16db - - 9.94 66.32 - -
F2-1.38-16db 11.52 117.94 27.65 151.86 - -

4, : center deflection at the yielding of the tensile rebar, £, : half of the applied actuator load at the yielding of the tensile rebar, d,,, : center

deflection at maximum loading state, 7, :

> Ymax

half of the applied actuator load at at maximum loading state, J,,;, : center deflection at ultimate

state(e = 0.003), P,;, : half of the applied actuator load at at ultimate state(e = 0.003)
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