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concrete deep beams
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Abstract: To investigate the shear mechanism of hybrid steel fiber reinforced concrete (HSFRC) deep beams, the
effects of concrete, steel fiber, web reinforcement, and longitudinal reinforcement on the shear bearing capacity of
HSFRC deep beams were taken into consideration, and steel fibers were incorporated into the tensile system of
HSFRC deep beams. The calculation method for the shear bearing capacity of HSFRC deep beams was developed
based on the softened strut and tie model (SSTM). Then, shear tests on four HSFRC deep beam specimens were
conducted to evaluate the proposed method and further investigate the effects of steel fiber volume and web
reinforcement ratio on the shear behavior of HSFRC deep beams. Results show that the designed procedure of the
proposed calculation method was reasonable, which could accurately predict the shear bearing capacity of the
specimens. The increase in the steel fiber volume could decrease the growth rate of the strain of HSFRC and
increase the maximum strain of HSFRC. The web reinforcement ratio had little effect on the strain of HSFRC, but
the increase in its volume could inhibit the development of the strain of reinforcement. The increase in the steel fiber
volume could improve the bearing capacity, deformation capacity, and initial stiffness of the specimens. With the
increase in the web reinforcement ratio, the shear capacity increased and the stiffness degradation was delayed, but
the deformation capacity of the specimens first increased and then decreased.
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Fig.11 Load-deflection curves
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Fig.12  Comparison between calculation and test results
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Tab. 3 Bearing and deformation capacities of specimens
kg V./ kN A,/ mm V,/kN A,/ mm v,/ kN A,/ mm
DB-1 657.2 1.65 1430.2 4.41 1218.1 6.22
DB-2 844.3 1.82 1 815.7 5.66 1539.1 6.82
DB-3 761.2 1.95 1 634.9 6.66 14239 7.02
DB-4 685.4 1.47 1458.4 4.91 1242,8 5.48
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Tab.4 Comparison between calculation and test results of shear bearing capacity

X g B FE/mm WIS/ mm 25/ mm WS FdBE/% V. kN V. ./ kN V/Vou
DB-1 150 500 1 040 0.9 1 1430.2 1312.1 1.09
DB-2 150 500 1 040 0.9 2 1815.7 1678.2 1.08
DB-3 150 500 1 040 0.9 2 1634.9 1542.3 1.06
DB-4 150 500 1 040 0.9 2 1458.4 1362.9 1.07
BF3-1-103 150 500 1 040 1.0 0.555 712.5 745.6 0.96
BF1-2-113 150 500 1 040 1.0 1.055 462.5 493.9 0.94
BF2-3-103 150 500 1 040 1.0 1.555 625 637.6 0.98
BF2-1-213 150 500 1 040 1.0 0.61 600 625.3 0.96
BF3-2-20% 150 500 1 040 1.0 1.11 455 490.3 0.93
BF1-3-203 150 500 1 040 1.0 1.61 600 646.7 0.93
BF1-1-3[3 150 500 1 040 1.0 0.665 490 541.2 0.91
BF2-2-30% 150 500 1 040 1.0 1.165 612.5 668.1 0.92
BF3-3-303 150 500 1 040 1.0 1.665 650 680.2 0.96
DF1-1-103 150 500 1 040 1.0 0.555 552.5 547.4 1.01
DF2-2-103 150 500 1 040 1.0 1.055 662.5 657.3 1.01
DF3-3-103 150 500 1 040 1.0 1.555 645 663.1 0.97
DF3-1-203 150 500 1 040 1.0 0.61 667.5 737.8 0.90
DF1-2-203 150 500 1 040 1.0 1.11 727.5 700.5 1.04
DF2-3-203 150 500 1 040 1.0 1.61 475 491.3 0.97
DF2-1-303 150 500 1 040 1.0 0.665 412.5 419.9 0.98
DF3-2-313 150 500 1 040 1.0 1.165 617.5 648.5 0.95
DF1-3-303 150 500 1 040 1.0 1.665 720 721.6 1.00

3A[%) 120 500 — 0.75 1.0 181 169.5 1.07

4A1%5] 120 500 — 0.75 1.25 188 198.3 0.95

3B 120 500 — 1.0 1.0 168 177.4 0.95

4[] 120 500 — 1.0 1.25 173 179.8 0.96

3ctsl 120 500 — 1.25 1.0 156 151.9 1.03

4! 120 500 — 1.25 1.25 161 174.2 0.92
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