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ABSTRACT

It is difficult to analyze and predict the long-term behavior of concrete structures and members under multiaxial
stresses because most of existing researches on creep of concrete were mainly concerned about uniaxial stress state.
Therefore, the main objective of this paper is the investigation of creep properties of concrete under multiaxial
stresses. This paper presents experimental study on creep of concrete under multiaxial compression. Twenty seven
cubic specimens(20x20x20 cm) for three concrete mixes were tested under uniaxial, biaxial, and triaxial stress states.
Creep strains were measured in three directions of principal stresses.

Poisson’s ratio at the initial loading was obtained, as was Poisson’s ratio due to creep stain and Poisson’s ratio
due to the combined creep strain and elastic strain. These Poisson’s ratios were approximately equal for each
concrete mix. The Poisson’s ratio at the initial loading and the Poisson’s ratio for the combined strain increased
slightly as the strength of the concrete increased. In addition, the volumetric creep strain and deviatoric creep strain
were linearly proportional to volumetric stress and deviatoric stress, respectively.
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Table 1 Proportions of concrete mixes

i W/C Uni; 'mass(kgém3) 5 -
(%) | Water | Cement agg;ggate aggorirgsaete plalslgiirzer
Cl | 68 } 187 320 776 1,028 -
CII { 40 | 167 418 762 1,011 42
ClI | 32 | 160 506 739 980 51

* maximum aggregate size = 20 mm

Table 2 Stress combination for multiaxial creep test

Stress Concrete mix
combination Cl CII CIII
Uniaxial |41 490 7.35 9.80
stress,
oy MPa) | U2 9.80 9.80 12.25

Biaxial stress|Blj 4.90,0.98 735,147 9.80, 1.96
0y, Oy B2| 4.90,1.96 7.35,2.94 9.80, 3.92
(MPa) B3] 9.80,1.96 9.80, 2.94 12.25,3.92

Triaxial - LT1]4.90,0.49, 0.49]7.35,0.74,0.74]9.80, 0.98, 0.98

stress T2/4.90,0.98,0.987.35, 1.47, 1.4719.80, 1.96, 1.96

01, 0y, 03 |T3]4.90,1.96, 1.96]7.35 2.94,2.94/9.80,3.92, 3.92

(MPa) | T4[4.90,1.96,098]7.35, 2.94, 1.47]9.80, 3.92, 1.96

Table 3 Compressive strength and elastic modulus

Concrete mix C1 Cli CllI
Compressive strength
(MPa) 26.0 44.1 54.3

Elastic modulus (MPa) 24010 29841 34006

Embedded gage

200 mm

180 mm

J LK

180 mm
200 min

Fig. 2 Experimental apparatuses loading biaxial
stresses and triaxial stresses
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Fig. 4 Strains of concrete CII under sustained multiaxial stresses
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Poisson’s ratio Creep Effective
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CI 0.168 0.168 0.169
cu 0.188 0.187 0.188
CIIt 0.190 0.179 0.189
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