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Fig.1 Forces and stress profiles on the critical shear crack
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Fig. 2 Prediction of the critical shear crack angle
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Tab.1 Experimental and theoretical values of

the critical shear crack angle
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Tab.2 Experimental data of RC beams
PV Y feu /MPa 0 o of A E; /MPa cot 0
SGU L1 16. 8 0.0338  0.00189  0.00113 1500 102 100 0.810
S-CU-2-1 38.0 0.0338  0.00189  0.00074  2.155 235 000 1.510
(7] SGU-2-2 34.3 0.0338  0.00189  0.00144  2.155 102 100 1.150
SGU-2-1a 32.7 0.0338  0.00189  0.00113  2.155 102 100 1.483
SGU-3-1 36. 8 0.0338  0.00189  0.00113 2800 102 100 1. 881
Sla 38.0 0.014 4 0 0.002 11 3.200 235 000 2. 747
[8] S2a 38.0 0.014 4 0 0.003 14  3.200 235 000 2,747
o] Gl 55.6 0.020 5 0 0.018 39 2.670 21 000 1,128
[10] BT5 14, 3 0.021 6 0,010 47 0.000 88 3,000 228 000 1,628
LAl 61,2 0.049 7 0.002 21 0.000 74 1.430 237 000 1,428
LA2 56. 4 0.049 7 0.00221  0.00074  1.430 237 000 1. 235
LA02 65. 3 0.049 7 0.002 21 0 2. 000 — 1.192
LAY 61.9 0.049 7 0.00221  0.00148  2.000 237 000 1.036
LA19 57.5 0.049 7 0.00221  0.00223  2.000 237 000 0. 900
LAl 55. 9 0.049 7 0.00221  0.00111  2.000 237 000 1.483
A3 LA16 64. 2 0.049 7 0.002 21 0.001 48 2.000 237 000 1. 280
LBI 68. 4 0.049 7 0.00295  0.00074  2.000 237 000 1. 234
LC1 51.8 0.049 7 0.004 42 0.000 74  2.000 237 000 1. 540
LA03 59. 6 0.049 7 0.002 21 0 2.570 — 1. 664
LA10 62. 4 0.049 7 0.00221  0.00074  3.000 237 000 1.962
LAS 63. 3 0.049 7 0,00221 0,000 74 3,000 237 000 1. 600
[11] BO3 48. 1 0.012 6 0 0,023 07 3.300 42 400 2,318
Uh5-60 89.7 0.009 0 - 0 0. 540 - 0. 447
[12] Uh5-75 89.7 0.010 0 — 0 0.550 — 0.500
Uh5-100 89.7 0.009 8 — 0 0.530 - 0.563
C1 77.0 0.0308 = - 2.870 234 000 1. 664
[13] C2 81.6 0.030 8 — — 2,870 234 000 1. 600
V5 A 59. 2 0.018 9 0.001 81 - 4. 000 - 2.303
[14] VI-A 55.4 0.018 9 0.001 81 — 4,000 — 2. 600
BO 11,9 0.017 9 0.002 09 - 0. 800 = 0. 666
[15] B2 41,9 0.017 9 0.002 09 — 0. 800 165 000 0. 700
Bl 41,9 0.017 9 0.002 09 — 0. 800 100 000 0.722
SAS 15. 1 0.0337 0.006 69 0.001 04 1.670 192 000 1,348
[16] SAL2 42.9 0.033 7 0.006 69  0.001 04  1.670 192 000 1. 476
SBI 45,1 0.033 7 0,004 46 0,001 04 2,290 192 000 1,538
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Theoretical and experimental analyses of critical shear angle of RC beam

ZHOU Ying-wu,

WANG Su-yan, LI

Hong-nan”

( State Key Laboratory of Coastal and Offshore Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: Analyses of critical shear failure of normal reinforced concrete (RC) beams and fiber

reinforced polymer (FRP)-strengthened concrete beams are commonly based on the assumption that

the critical shear angle is 45°. However, this assumption may unavoidably bring some errors in the

shear analysis. Therefore, an analytical study is carried out and the results indicate that the critical

shear angle mainly depends on the shear span to effective depth ratio. Simultaneously, a series of 35

experimental beams are collected to further validate the analytical results. Based on these experimental

data, a simple and credible expression of evaluating the critical shear angle is finally given out.

Key words: fiber reinforced polymer (FRP); shear analysis; critical shear angle; shear span to

effective depth ratio; concrete beam



