A Rheological Approach on the Predicting of Concrete Creep
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ABSTRACT

The object of this paper is to propose a logical prediction model of a concrete creep using
rheology. Rheology is the study on the flow and stress relationship of matter under the influence
of an applied stress. It is also estimated as an effective theory to describe concrete long-term
deformations. According to a time dependency and a mechanism of occurrence, the proposed creep
model was divided into four components, such as an elastic deformation, a long—term creep, a time
dependent short-term creep and a time independent short-term creep. Evaluation on an actual creep
deformation pattern by time passage confirmed these classification. In order to approve a rationality of
the proposed model, most coefficients of each components were derived by the microprestress—-
solidification theory and design codes. Numerical approaches were also used when it was restricted
within narrow limits. Finally, the proposed rheolgical model was verified by actual creep test results

and compared with common methods.
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Propositions Details
1 The model consists with
spring and dashpot.
9 The Maxwell chain and the Kelvin
chain are prior to all other combination
3 Rules of rheological objects
a2 #xstE SuE mo should be considered.
E 3 2Z Component & Z&tM o|o|et of & H = &HE gy 2 3}
Component | Engineering meaning | Method of deduction Results
B8 = [8.,(D)]*
Elastic deformation CEB-FIP MC R99 28 \03
where, 3_(t) =expi0.2|1—|-—F— ,
o :‘/:‘1
t, =1days, £ =elastic modulus at loading time
1
o :().5><§
Microprestress— _
Long-term creep o p. S(i—t +1) = 1+ \/1 —t,+1)"!
solidification theory -k 1C (l:_, "-f +1)
1 T hl‘HH/R ‘
where, —-=8(¢,)8(w/c)—, C,= [
G 0 By fos
E, =(—1.0x107%) X B, +0.6
Short-term creep .
i ) Numerical approach =(4.0x10"?) By, — 1,470
(time independent)
Where, £ = elast1c modulus at 28days
o —2.0%x10"* < (¢—¢,)+0.08
s ax(t—t)’
=(4.0x107°) Xexp(3.0x10" " X )
Short-term creep N ical h
umerical approac
(time dependent) PP where,
3 days | 7 days | 28 days | 90 days
@ 5.0 6.0 15.0 25.0
g -0.2 -0.3 -0.5 -0.6
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