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Abstract

This paper deals with the time-dependent analysis of reinforced and prestressed concrete beams.
Based on the age-adjusted effective modulus method, the structural behavior in accordance with
time is analyzed using the force equilibrium and strain compatibility condition within a typical
section. Unlike most of presented approaches adopting some assumptions, such as non-cracking
of concrete and consideration of steel effect as a transformed concrete area only, more accurate
results can be obtained at all loading conditions since all materials are considered together so
as to be maintained their given properties and the cracking effect is included at the same time.
Several parameter studies are conducted with the objective to identify the significance of various
effects on the time-dependent response of concrete members, ie., stress re-distribution of each
material and occurrance of long-term deflection, etc. Moreover, the obtained results can be used
at design and/or construction stage for the purpose of more accurate prediction of structural respo-
nse with time.
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TYPICAL SECTION

ELASTIC DEFORM TIME-DEPEN. DEFORM.
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(&1 kips, ksi, in)

RN 00 0.2 0.4 06 08 10
o | o —0.337 ~0.363 —0.393 —0.410 ~0422 —0.440
;‘1 Gralto) —1224 ~1.166 ~1111 ~1.070 ~1.029 ~0.995
;f Gunft) ~0.181 —0.248 —0.300 ~0.338 ~0.356 ~0.385
Rl ~0.869 -0.702 ~0.571 ~0.470 ~0.388 ~0318

Geom(ts) ~3.185 ~3351 — 3545 ~3.650 ~3717 -3839
i’f Grenlty) 0.0 ~8.947 ~8.552 8250 ~-7.950 —7.704
;§i Geonlt) ~16.81 ~ 1831 ~1954 ~20.37 ~2072 ~2141

) 0.0 ~3245 ~ 28,96 ~26.26 24,04 ~22.14
PS | Acw®) —3243 ~28.19 ~2561 —23.61 ~2191 ~2051
@ | AP, ~2943 —149.23 ~63.94 —75.02 —83.07 ~89.92
§ AP, —6161 ~55.25 ~50.20 ~ 4627 -4293 ~4020
3| ap, 91.04 104.48 114.14 121.29 126.00 130.12
s | AB(L) ~0.308 ~0.278 ~0.249 -0.229 ~0211 ~0.192
A As®) —0996 ~0.703 ~0.469 ~0.293 —0.165 —0037

(1 kips=453.59 kgs, 1 ksi="70.3066 kg/cm? 1in.=2.54 cm)
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