[ZI Journal of the Korea Concrete Institute
Vol.16, No.2, pp. 195~ 204, April 2004

DM DYS N8 Ci52e Ao Z3zE Ja|=
A 0, |_'o_'_g1).?=!xl_| 1
Vaaaerled 24 4 @ =

(2003 104 109 A3ZHT, 2004'd 29 5Y HAIER)

ru

ol
R

3L
[S]

Analysis on Creep of Concrete under Multiaxial Stresses
Using Microplane Model

Seung-Hee Kwon ", Yun-Yong Kim ", and Jin-Keun Kim"
b Dept. of Civil and Environmental Engineering, Korea Advanced Institute of Science and Technology, Daejeon, Korea
(Received October 10, 2003, Accepted February 5, 2004)

ABSTRACT

Poisson’s ratio due to multiaxial creep of concrete reported by existing experimental works was controversial.
Poisson’s ratio calculated from measured strain is very sensitive to small experimental error. This sensitivity make
it difficult to find out whether the Poisson’s ratio varies with time or remain constant, and whether the Poisson’s
ratio has different value with stress states or not. A new approach method is needed to resolve the discrepancy
and obtain reliable results.

This paper presents analytical study on multiaxial creep test results. Microplane model as a new approach
method is applied to optimally fitting the test data extracted from experimental studies on multiaxial creep of
concrete. Double-power law is used as a model to present volumetric and deviatoric creep evolutions on a
microplane. Six parameters representing the volumetric and deviatoric compliance functions are determined from
regression analysis and the optimum fits accurately describe the test data. Poisson’s ratio is calculated from the
optimum fits and its value varies with time. Regression analysis is also performed assuming that Poisson’s ratio
remains constant with time. Four parameters are determined for this condition, and the error between the optimum
fits and the test data is slightly larger than that for six parameter regression results. The constant Poisson’s ratio
with time is obtained from four parameter analysis results and the constant value can be used in practice without
serious error.
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Fig. 1 Multiaxial creep tests (continued)
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Fig. 1 Multiaxial creep tests
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Table 3 Four parameters obtained from regression analysis

Data E, (MPa) E,(MPa) $v=4¢p a=4 s? R*
1. Kim et al.” (Concrete CI) 60208 34643 0.985 0.152 140.42 0.996
2. Kim'et al.\” (Concrete CII) 70160 36809 0.727 0.203 82.93 0.998
3. Kim et al.” (Concrete CIII) 73339 38826 0.533 0.223 144.97 0.997
4. Gopalakrishnan et al.>” 45047 25685 0.211 0.379 230.06 0.996
5. Jordaan and Iliston® (Series 1)| 52935 31469 0.331 0.209 18958 0.996
6. Jordaan and [llston™ (Series 2) 58272 33834 0.214 0.268 192.06 0.995

Table 4 Standard deviation( x10~%) and coefficient of determination for stress states

Optimum fits(6 parameters) Optimum fits(4 parameters)

Data sets S R? S R?
Uni | BI | Tri { Uni| BI | Tri | Uni | BI | Tri | Uni | BI | Tr
1. Kwon et al.” (Concrete CI) | 10.43 | 12.04 | 14.43 | 0.997 | 0.997 | 0.993 | 14.09 | 12.22 | 11.07 | 0.997 | 0.997 | 0.992
2. Kwon et al.” (Concrete CII) | 4.89 | 9.81 | 10.29 { 0.999 | 0.998 | 0.996 | 6.71 | 9.78 | 10.01 | 0.999 | 0.998 | 0.996
3. Kwon et al.” (Concrete CIII) | 8.50 [ 16.07 | 9.79 | 0.999 | 0.995 | 0.997 | 8.58 | 16.05 | 9.81 | 0.999 | 0.995 | 0.997
4. Gopalakrishnan et al > 1275 1 10.21 | 19.79 | 0.999 | 0999 | 0.998 | 12.68 | 10.40 | 19.91 | 0999 | 0.999 | 0.998
5. Jordaan and Iliston” (Series 1)| 9.84 | 16.95 | 12.33 | 0.999 | 0.996 | 0.886 | 10.09 | 16.89 | 13.69 | 0.999 | 0.996 | 0.860
6. Jordaan and Iliston® (Series 2)| 8.66 | 14.37|17.43 [ 0.998 | 0.995 | 0.984 | 8.74 | 14.10 | 17.64 | 0.998 | 0.995 | 0.984
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