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Prediction of Deflection of Reinforced Concrete Beams due to Creep
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ABSTRACT

An approximate method for the calculation of creep deflections of reinforced concrete
beams under sustained service loads is proposed. The position of neutral axis and strain
and stress distributions of fully cracked section after creep is determined from the
requirements of strain compatibility and equilibrium of a section and then the long-term
flexural rigidity of fully cracked section is determined based on the new neutral axis. The
long-term flexural rigidity of uncracked section after creep is also determined by using the
equilibrium of forces and compatibility of strains at the level of the reinforcement. The
approach for calculating long-term effective flexural rigidity and defections is similar to the

current American Concrete Institute procedure for calculating effective moment of inertia
and short-term deflections.

The accuracy of the analysis is verified by comparison with several experimental |
measurements of beam deflections. The result is good correlation between the theoretical
values and measured values.

Keywords : concrete beam, long-term deflection, creep, flexural rigidity, crack
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Fig. 1 Strain distribution in uncracked
reinforced concrete section
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Table 1 Calculated and measured deflections

Washa and Fluck Corley and Sozen zsk(ﬁs
£ (ty), MPa 28.1 23.6 26.7 39.0
E(t). GPa 22.6 20.7 21.1 31.2
K, 0.1042 0.1146 0.1065
beam Al/4 | A2/5 | A3/6 | B1/4 | B2/5 | B3/6| Cl 2 3 B2
b. mm 203 | 203 | 203 | 182 | 152 | 152 76 76 76 100
k. mm 306 | 305 | 305 1 203 1 203 § 203 | 155 | 110 | 110 150
d, mm 257 | 287 | 257 | 167 | 157 | 1587 | 137 92 93 130
y D68 0680680541054 0564] 079|067 0.67 0.73
d’ . mm 48 48 46 46 ,
Ay, mm2 852 | 852 | 852 | 400 | 400 | 396 | 143 | 143 | 214 226
Ap, mm2 852 ; 400 400 | 200
loading condition distributed load concentrated load
o( ¢ 1) 391 39] 39 43| 4.3 | 4.3 3.0 3.0 2.40
4, L measured. (4,), 1351671 17.0123.424.9]| 26,4 0 79 | 6.1 8.94
mm calculated, (4,), 13.8 [14.7 1562201226236 27 | 7.7 | 6.0 9.32
measured, (4,). 2141264 |34.747.2|55.1(685| 59 |14.7( 12,6 18.1
4. m proposcd 22061285420 |1435151.0167.7| 55 | 1567|136 17.4
r" calculated Branson 3001501 (674166918251111.71 96 2701213 28.4
" (4, Mayer 2.7 12771360366 1429]550] 5.2 116.2]14.3 158
Neville et. al. | 21,6 26.8 | 40.1 1 42.3 | 49.1 {660 ] 5,3 | 15.2 | 13.1 17,1
4) proposcd 1051107 1121109210921 09910.93] 1,07 1.08 0.96
7(2'3‘— __Branson TR21 1890194 1411501163 1.62] 1,834 1.70 1.57
Em Maver JLO6 110511041078 078 1080108871 1.1011.13 0.87
Neville et. al. 10011001 116108910891 09| 0,90 1.03] 1.04 0.94
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