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Analytical Study on the Flexural Moment Redistribution of
Continuous Reinforced Concrete Beams
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ABSTRACT

The purpose of this study is to offer an appropriate method of the degree of the flexural
moment redistribution for continuous reinforced concrete beams. Twenty-four two-span
continuous beams were selected to determine the manner and degree of moment redistribution.
The concept of ductility is linked to the moment redistribution capacity and, consequently, the
safety of the structure. Knowledge of the plastic rotation capacity of plastic regions of the
structure is important for a plastic analysis or a linear analysis with moment redistribution. A
nonlinear finite element analysis program named RCAHEST (Reinforced Concrete Analysis in
Higher Evaluation System Technology) was used to evaluate the ultimate strength and degree of
moment redistribution. The nonlinear material model for the reinforced concrete is composed of
models for characterizing the behavior of the concrete, in addition to a model for characterizing
the reinforcing bars.
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Group Quantity Steel Ratios Transverse ties Longitudinal bars
NO. of at loads at R2 Outer ends | Between | Bottom Size | Top Size
beams p/p’ /D’ to loads loads and length | and length
8E 5 0.008/0.008 0.008/0.008 #3@6 in #3@6 in 2-#5 Full 2-#5 Full
16E 5 0.016/0.016 0.016/0.016 #4@6 in #4@6 in 2-#7 Full 2-#7 Full
27E 5 0.027/0.027 0.027/0.027 #4@3 in #4@3 in 2-#9 Full 2-#9 Full
8C 3 0.008/0 0.027/0.008 #3@6 in #4@4 in 2-#5 Full | 2- #9 7ft 8in
16C 3 0.016/0 0.027/0.016 #3@6 in #4@4 in 2-#7 Full | 2-#5 7ft 8in
27C 3 0.027/0 0.027/0.027 #4@6 in #4@3 in 2-#9 Full | 2-#5 7ft 8in
I 2 oA AEHo AY 2o
Beamn Loading Shear, Kips Moment, in-kips Total load , kips
No. Case, No. Outer Inner Positive Negative Test
8El 1 8.37 19.73 427 580 56.2
8E2 2 8.16 16.94 416 447 50.2
8E3 3 8.85 18.15 451 474 54.0
8E4 4 8.80 17.10 449 424 25.0
8E5 5 8.92 15.58 456 344 245
8C1 1 8.20 28.80 419 1050 74.0
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8C2 2 8.94 26.76 456 909 714

8C3 3 7.81 29.19 398 1088 74.0

16F1 1 14.97 32.83 762 910 95.6
16E1a 1 14.34 31.66 731 882 92.0

16E2 2 15.05 29.65 766 744 89.4

16E3 3 1491 30.99 760 818 91.8

16E5 5 16.00 28.80 815 653 44.8

16C1 1 14.32 38.33 730 1255 105.3
16C2 2 14.68 31.61 747 362 92.6

16C3 3 13.76 34.74 700 1068 97.0
27E1 1 18.09 36.91 921 959 110.0
27E2 2 19.95 34.95 1017 764 109.8
27E3 3 17.58 36.07 895 941 107.3
27EA4 4 20.10 36.70 1023 846 56.8
27E5 5 19.92 36.18 1015 828 56.1
27C1 1 18.04 36.26 920 928 108.0
27C2 2 20.81 32.69 1060 605 107.0
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