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Abstract; The shear transfer pathway in the shear span of high-strength concrete beam was analyzed under shear
failure to investigate the shear mechanical property of the inclined section of high-strength concrete beam. The
contribution of high-strength concrete to the shear capacity of beam was considered based on the beam action and
arch action. The stirrup contribution was determined by using the simplified modified compression field theory, and
the influence of size effect was taken into consideration. Through the combination of concrete and stirrup terms, the
calculation model for the shear capacity of high-strength concrete beam under concentrated load was established ,
which has a clear and reasonable physical significance. The effects of concrete strength, shear-span ratio, relative
depth of shear compression zone, ratio of longitudinal reinforcement, ratio of stirrup, and size effect were
comprehensively analyzed. In addition, the test data of 207 high-strength concrete beams with web reinforcement
were employed to evaluate the proposed calculation model, and compared with the prediction results of GB 50010—
2010, ACI 318-19, EN 1992-1-1.2004, Zararis formula, and Zsutty formula. Results show that the proposed
model could reflect the shear failure mechanism of the inclined section of beam and predict the shear capacity of
high-strength concrete beams. Besides, the model was less sensitive to the wide range variation of shear
parameters, and the prediction accuracy had no obvious correlation. Thus, in combination with beam — arch action
and simplified modified compression field theory, the proposed shear model can be used to calculate the shear
capacity of high-strength concrete beams with high accuracy and stability.
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Fig.1 “Beam action” and “arch action” in shear transfer
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Fig.2 Relationship between j, and ratio of longitudinal

reinforcement
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Tab.1 Calculation models for shear capacity of reinforced concrete beams
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Influence of design parameters for shear strength in different calculation models
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Tab.2 Summary of shear test data for high-strength concrete beams with web reinforcement

Bymscmk s fo/MPa b/mm d/mm A i pufye/MPa
k[ 31] 5 51.48 ~72.33 304.8 538.7 3.1 0.03 0.40 ~0.70
k[ 32] 10 72.41 ~125.31 355.6 ~457.2 558.8 ~762 2.5~3 0.02 ~0.07 0.33 ~8.05
SCHk[33] 11 70.10 ~80. 10 180 232 ~235 2.5~4 0.02 ~0.04 0.76 ~1.53
Sk 34] 4 90.00 ~103. 24 127 198. 1 3~4 0.05 1.65~2.53
CHk[29] 43 63.60 ~89.40 250 198 ~542 1.75 ~3.30 0.02 ~0.04 0.60 ~1.49
SCik[35] 13 58 ~82 150 310 ~325 3-~5 0.02 ~0.04 0.35~0.71
SCHk[30] 24 52~73 125 215 1.5~2.5 0. 04 0.99 ~7.49
Hk[36] 16 52.65 ~66.40 85 ~200 126 ~325 2-~3.1 0.02 ~0.06 0.34 ~6.40
SCHk[37] 15 83.65 ~128.28 150 232 ~300 0.98 ~3.03 0.02 ~0.04 2.21 ~5.53
SCiik[38] 12 53.90 ~87.00 200 351 ~353 3.06 ~3.08 0.02 ~0.03 0.58 ~1.29
Hk[39] 7 67.25 ~103. 44 140 179.5 ~ 183 3.55 0.03 ~0.05 0.35
SCHk[40] 9 55.48 ~65.63 200 358 ~359 3.06 ~3.07 0.01 ~0.02 0.96 ~1.20
SCHk[41] 6 56.36 150 243 ~265 2.26 ~2.47 0.02 ~0.05 1.46 ~4.79
k[ 42] 4 54.39 ~57.93 200 365 1.50 ~2.20 0.02 1~1.11
SCHk[43 ] 6 69. 40 150 235 ~265 2.26 ~2.50 0.02 ~0.05 1.46 ~3.29
SCHk[44] 5 59.30 300 369 1.23 0.05 1.90 ~3.75
SCik[45] 3 89.50 200 380 ~ 385 3 0.02 0.57 ~0.98
k[ 46] 5 81. 64 196 ~203 386 ~416 3 0.02 0.57 ~0.97
SCHk[47 ] 4 75.43 150 265 1.5~3.0 0.03 1.72 ~3.46
SCHk[ 48 ] 5 58.15 ~85.23 200 435 2.6 0.02 0.56 ~0.95
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