Time-Dependent Analysis of Reinforced and Prestressed Concrete
Structures Considering Tensile Creep of Concrete
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Abstract

Until now, we assumed in the time-dependent analysis of concrete structure that tensile creep
has same characteristics as compressive creep has. Bul, in according to results of researches, it
appears that tensile creep ig different from compressive creep in quantity and in mechanics
because tensile creep is affected significantly by micro cracking. The test results indicate that the
creep behavior of concrete in compression and tension is rather different. The test data shows
that the amount of creep under tensile loading is larger than that under compressive loading.

[n this paper, a realistic tensile creep model is suggested and incorporated in the formulation.
in order to get more accurate results of time-dependent analysis. The present study indicates
that the long-term deflection of concrete structures under realistic tensile creep model is

somewhat larger than that under ordinary compressive creep model.
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(unit - mm)

Days Without Tensile Creep 7 Including Tensile Creep
(Observation | Plain bingly I)()ubly Web T Plain Singly | L%ubly Web
time) concrete [reinforced |reinforced | reinforced | concrete [reinforced reinforced‘reinforced
Elasic o0 1 Lize | 1100 | 1003 | 123 | 1172 | 1100 | 1093
_ deflection . RN S S S S
630 4266 3.736 3247 | 3128 D156 4259 | 3742 3.569
(creep def) | (3031) | (2564) | (2147 | (2035) | (3921) | (3087) | (2642) | (2476)
630. 3.367 2.879 2.432 i 2.325 “ 4.206 3.402 2.929 2.764
1230 2.183 1.727 1.519 1.442 | 3781 2.791 2.431 2.265
¥ 3 23cie W Mol 3 xR (2] © MPa)
Concrete Stress | Steel Stress
Members | Observation Time Fop Fiber | Bottom Fiber ] Tensile C Steel
{Tension) | (Compression) | Steel omp. Stee
Plain Elastic deflection 272 1 -2.72 - -
Concrete | After (1) S )%(8 5%) -2.471(- H‘)"., - -
Beam 630 davs | (D)7 | 1.93(-200%) -3.37(24.1%) 3 -
Singly Elastic deflection 2.50 -2.64 16.79 -
Reinforced|  After (D | 234-6.6%) | -2.23(-155%) Jo 67(201.8%) -
Beam 630 days | (D) | 1.31(-47.4%) | ~2.87(8.7%) |65.01(287.2%) -
Doubly Elastic deflection 44 -2 44 16.37 -16.37
Reinforced  After (|2 1> 13.1%) 1 69(-30.7%) |47.84(192.29%) |-47.87(192.4%)
Beam 630 days | (2) | L17(-30.7%) | ~2.20(-9.8%) |61.45(275.4%)|-53.02(223.9%)
Web | Plastu deflec tlon 2 40 -2 4() 16.11 -16.11
Reinforced|  After (1)°12.03(-15.4%) | - 1.61(-32.9%) |46.09(186.1%)|-46.12(186.3%)
Beam | 630 days (95’"‘" L170-51.3%) | ~2.05(-14.6%) |57.87(259.2%)| 50.56(213.8%)
Note - (1)* : Without Tensile Creep, (2)*" ¢ Including Tensile Creep
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