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Evaluation of Shear Strength by Experiment and Finite Element Analysis of SFRC

Hollow Members

Seong-Eun Kim', Jae-Won Jeong®, Seung-Hun Kim’ *

Abstract : This study targets SFRC hollow members with small depth under shear force and bending. To evaluate the effect of web width on shear
strength of SFRC members, experiment and finite element analysis were conducted and compared with existing equations. The web width was planned
to be 1/2 times and 2/3 times, and the shear span ratio was planned to be 1.5 times. In the shear test results, the maximum shear strength increased
by 10.3 to 28.0% with the web width increased by 33%. When the overall depth of specimens was increased by 1.5 times, the shear strength of the
specimen with a web width of 100mm was increased by 29.2%. On the other hand, specimen with the 150mm only increased by 11.3%. These results
indicate that the smaller the web width, the greater the shear strength increase with the increase of depth. Also, the smaller the web width, the greater
the contribution of steel fiber. It has been shown that the KCI code evaluates the shear strength of experiments as very safe side, and that the proposed
formula of Shin et al. predicts the experimental strength relatively well. As the web width increases by 2, 3, and 6 times, the mean shear strength
by FEA appears to be 1.18, 1.80, and 2.19 times respectively. This indicates that the shear strength does not increase in proportion to the increase

in web width.
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Table 1 Shear strength equations of codes and previous researches

Code or researcher Equation
1 — — V.d A
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Table 2 The list of specimens

Specimen h (mm) d (mm) by (mm)
S1-H200-B100 200 172 100
S1-H250-B100 250 222 100
S1-H300-B100 300 272 100
S1-H200-B150 200 172 150
S1-H250-B150 250 222 150
S1-H300-B150 300 272 150




Table 3 Properties of steel fiber

Properties of steel fiber Steel fiber
Tensile strength [MPa] 900~1650
Fiber diameter[mm] 0.50
Fiber length[mm] 30
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proposed formula

1% v, v, v, v, v, v, v,
Specimen v
(kN) Vgen Vg U 4 shour UNarayanan VU Kwak USharma UShin
S1-H200-B100 143.5 5.73 4.63 0.65 0.97 0.47 2.38 1.00
S1-H250-B100 149.2 4.62 3.93 0.60 0.86 0.41 1.92 0.93
S1-H300-B100 159.7 4.03 3.55 0.58 0.80 0.38 1.67 0.90
S1-H200-B150 112.1 6.72 4.87 0.54 0.95 0.49 2.79 0.90
S1-H250-B150 129 5.99 4.66 0.56 0.96 0.47 2.49 0.95
S1-H300-B150 144.8 5.49 4.48 0.58 0.95 0.46 2.28 0.98
Average 543 4.35 0.59 0.92 0.45 2.25 0.94
Standard Deviation 0.88 0.46 0.03 0.06 0.04 0.37 0.04
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Fig. 5 Compression model of concrete (Thorenfeldt, 1987)
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V, (kN)
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Test, V,, FEA, V,,
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S1-H300-B100 144.8 130.44 1.11
S1-H200-B150 143.5 122.54 1.17
S1-H250-B150 149.2 133.72 1.12
S1-H300-B150 159.7 152.43 1.05
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