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Prediction of Shear Strength of Reinforced Concrete Deep Beams
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ABSTRACT

This paper presents a nonlinear finite element analysis procedure for the prediction of
shear strength of reinforced concrete deep beams. A computer program, named
RCAHEST(Reinforced Concrete Analysis in Higher Evaluation System Technology), for the
analysis of reinforced concrete structures was used. Material nonlinearity is taken into
account by comprising tensile, compressive and shear models of cracked concrete and a
model of reinforcing steel. The smeared crack approach is incorporated. The proposed
numerical method for the prediction of shear strength of reinforced concrete deep beams is
verified by comparison with the reliable experimental results.
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M (mm-mm) (MPa) | (MPa) (kN) (kN) (kN) | Ultimate Shear Force
Al-1 203+457 2.35 | 24.65 | 32061 93.32 222.48 208.88 0.939
Al-2 203457 2.35 | 2365 | 320.61 91.98 208.13 204.96 0.980
Al-3 203+457 2.35 | 2341 | 32061 91.66 222.48 203.98 0.917
Al-4 203+457 2.35 | 24.75 | 32061 93.46 244.77 208.59 0.852
Bl-1 203+457 1.95 | 23.36 | 320.61 87.26 278.80 264.78 0.950
B1-2 203+457 1.95 | 25.37 | 320.61 89.94 256.64 286.35 1.116
B1-3 203457 1.95 | 2368 | 320.61 87.70 284.78 263.60 0.925
B1-4 203+457 1.95 | 23.30 | 320.61 87.18 268.99 263.60 0.983
B1-5 203*457 1.95 | 2461 | 320.61 88.94 241.44 27459 1.137
B2-1 203%457 1.95 | 23.24 | 320.61 110.75 301.06 297.14 0.987
B2-2 203*457 1.95 | 26.34 | 32061 114.85 322.25 318.71 0.989
B2-3 203457 1.95 | 2492 | 32061 113.01 334.90 307.93 0.920
B6-1 203+457 1.95 | 42.13 | 320.61 109.06 379.42 362.84 0.956
Ci-1 203+457 156 | 2562 | 320.61 85.88 271.72 297.14 1.070
Cl-2 203+457 1.56 | 26.34 | 32061 86.77 311.07 297.14 0.955
C1-3 203%457 1.56 | 2395 | 32061 80.81 245.95 27459 1.116
Cl-4 203+457 1.56 | 29.03 | 320.61 90.14 285.96 307.93 1.077
C2-1 203+457 1.56 | 2365 | 320.61 10250 289.98 285.57 0.985
C2-2 203+457 1.56 | 2499 | 32061 104.30 301.06 296.65 0.985
C2-3 203+457 1.56 | 24.13 | 320.61 103.15 323.81 28587 0.882
C2-4 203*457 1.56 | 26.96 | 32061 106.83 288.32 307.93 1.068
C3-1 203457 1.56 | 14.07 | 320.61 68.60 223.69 197.11 0.881
C3-2 203457 1.56 | 13.79 | 32061 68.11 200.30 197.11 0.984
C3-3 203%457 1.56 13.93 | 320.61 68.36 188.09 197.11 1.048
C4-1 203*457 1.56 | 24.48 | 32061 84.34 309.30 307.93 0.996
C6-2 203+457 1.56 | 45.23 | 32061 107.73 423.84 449.14 1.060
C6-3 203%457 1.56 | 44.68 | 32061 107.19 435.02 449.14 1.032
C6-4 203%457 1.56 | 4757 | 320.61 109.99 428.65 456.99 1.066
B @ 0.995
PR 0.075
WE A4 0.076 %
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