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Analysis of Minimum Stirrup Ratio of Mixed Stirrup Concrete Beams

QU Wen-jun',LIU Wen-bo' ,PANG Lei*
(1. College of Civil Engineering, Tongji University, Shanghai 200092, China;
2. School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: In order to study the minimum stirrup ratio of a mixed reinforcement beam based on the
principle of equal durability, the influence factors of the minimum stirrup ratio of the mixed
reinforcement component were analyzed, and the calculation formula of the minimum stirrup ratio
in various countries was introduced. The shear test of 9 mixed reinforced concrete beams was
carried out to verify the failure mode and the strain range of the FRP stirrups under the minimum
reinforcement ratio. Based on the formula of shear strength of the mixed reinforced beam and the
formula of minimum stirrup ratio in China, the minimum stirrup ratio of the mixed reinforcement
beam was theoretically analyzed in the ACI code of the United States, and the formula for
calculating the minimum stirrup ratio of the mixed reinforcement members was proposed. The
results show that the formula takes into account the effect of the stiffness of the longitudinal
reinforcement on the shear bearing capacity of the beam. The simplified formula is simple and
clear. It can be used for all stirrup beams and is suitable for engineering applications.
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Tab.1 Main Parameters of Specimens
AR 2 G 5 YR I Ag/mm? Ap/mm? odevt/ %0 Ay /mm? Ap,/mm? odev/ %4
L1 SG-004A-2. 54-GS2 2.54 339 491 0. 46 100. 6 100. 6 0.21
L2 SG-004B-2. 54-GS2 2.54 226 982 0.45 100. 6 100. 6 0.21
L3 SG-007A-2. 54-GS2 2.54 452 982 0.69 100. 6 100. 6 0.21
14 SG-007B-2. 54-GS2 2.54 226 1964 0.66 100. 6 100. 6 0.21
L5 SG-012A-2. 54-GS2 2.54 678 1473 1.03 100. 6 100. 6 0. 21
L6 SG-012B-2. 54-GS2 2.54 452 2 946 1.10 100. 6 100. 6 0.21
L7 SG-007A-2. 0-GS2 2.00 452 982 0. 69 100. 6 100. 6 0.21
L8 SG-007A-3. 0-GS2 3.00 452 982 0.69 100. 6 100. 6 0.21
L9 SG-007A-3.5/4.5-GS2 3. 50 452 982 0. 69 100. 6 100. 6 0.21
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Tab. 2 Calculation Results of ¢ Under Different Reinforcement Ratios

AW Ry FH o
A WA AR

0. 000 0.125 0. 250 0.375 0. 500 0. 625 0. 750 0.875 1.000
0.004 0 1. 00 1.06 1.13 1. 20 1.29 1.39 1.51 1.65 1.82
0.005 0 1. 00 1.06 1.12 1.19 1.26 1.35 1.46 1.58 1.72
0.007 5 1. 00 1.05 1.10 1.15 1.21 1.28 1.36 1. 44 1.54
0.010 0 1. 00 1.04 1.08 1.12 1.17 1.23 1.29 1.35 1.42
0.0125 1. 00 1.03 1.07 1.10 1.14 1.18 1.23 1.28 1.33
0.015 0 1. 00 1.03 1.05 1.08 1.12 1.15 1.18 1.22 1.26
0.017 5 1. 00 1.02 1.04 1.07 1.09 1.12 1.15 1.18 1.21
0.020 0 1. 00 1.02 1.04 1.05 1.07 1.09 1.11 1. 14 1.16
0.022 5 1. 00 1.01 1.03 1.04 1.06 1.07 1. 09 1.10 1.12
0.025 0 1. 00 1.01 1.02 1.03 1.04 1.05 1. 06 1.07 1. 08
0.027 5 1. 00 1.01 1.01 1.02 1.03 1.03 1.04 1. 04 1. 05
0.030 0 1. 00 1. 00 1.01 1.01 1.01 1.01 1.02 1.02 1.02
0.0325 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
0.0350 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
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