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Influence of Interface Transition Zone on Creep Properties of Concrete
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Abstract: A creep prediction model of concrete considering the viscoelasticity of interface transition zone was proposed based on the
Laplace transform principle to analyze the influence of interface transition zone on the creep performance of concrete. The proposed
model was compared with a model of concrete creep non-considering interface transition zone and verified by the related experiments.
The results show that the data predicted by the concrete creep model considering the interfacial transition zone is consistent with the
experimental results. The model can be used to analyze the effect of interface transition zone on the creep properties of concrete
besides the experiments. The specific creep of concrete specimens with different fly ash contents (i.e., 0, 30% and 60%) is
increased by 45.7%, 25.1% and 66.7%, respectively, when the loading age is 365 d due to the interface transition zone. The
contribution of the interface transition zone of concrete specimens with different fly ash contents to the creep of concrete at different
loading ages was analyzed via the prediction by the model. The interfacial transition zone of concrete with fly ash to the concrete
creep contributes greater than that without fly ash. The interface transition zone of the baseline group in the later period has an
increasing contribution to the concrete creep due to the continuous weakening of the interface transition zone under the load. For the
concrete specimens with fly ash, the interface transition zone continuously enhances and the contribution of the interface transition
zone to the creep of concrete continuously reduces with the increase of loading age because of the fly ash secondary hydration.
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The analysis of the influence of interface transition zone parameters on the concrete creep indicates that the concrete creep of different
interface transition zones can be well described when the interface transition zone elasticity constant is in the range of
0.000 1<FE;,<0.01 and the viscosity coefficient is in the range of 0.1<7,,<10.
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Table 1 Chemical compositions and physical properties of cement and fly ash

Mass fraction w/%

Specific surface

Material

Ca0 S0, ALO; Fe05 MgO NaO KO  MnO  TiO,  P,Os  SO;  Lossonignition  area/(m™kg ")
Cement 637 203 483 325 328 003 128 012 033 012 267 3.26 350
Fly ash 75 491 3250 478 080 051 1.88 008 149 023 0.8 1.60 390
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Table 2 Mix proportion, slump and prismatic 28 d strength of cement-based material

Mix proportion/(kg-m )

Specimen type W/C ratio Slump/mm f/MPa
Cement Fly ash Sand Stone Superplasticizer
CF0 1.0 0.0 1.49 2.42 2.30 0.37 100 56.3
CF30 0.7 0.3 1.49 2.42 2.07 0.37 105 54.4
CF60 0.4 0.6 1.49 2.42 1.61 0.37 90 375
MFO0 1.0 0.0 1.49 1.84 0.37 47.5
MF30 0.7 0.3 1.49 1.61 0.37 50.6
MF60 0.4 0.6 1.49 1.15 0.37 33.8

W/C is water to cement.
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1—Hex nut(typel) M24; 2—Standard spring washer; 3—Support plate ;
4—Specimen; 5—Column; 6—Spring.
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Table 3 Test value, fitting value and correlation coefficient of MF0, MF30, MF60

Ages after ~ Test value of Fitting value  Correlation Test value of  Fitting value Correlation Test value of  Fitting value  Correlation
loading/d ~ MFO/Pa* of MFO/Pa'  coefficient MF30/Pa! of MF30/Pa”'  coefficient MF60/Pa! of MF60/Pa”"  coefficient
1 10.23 11.14 0.995 12.75 14.09 0.994 13.80 13.05 0.998
3 16.77 15.88 0.995 20.71 19.75 0.994 20.82 19.99 0.998
7 2521 23.48 0.995 30.58 28.89 0.994 31.57 31.05 0.998
14 31.62 3243 0.995 39.88 39.80 0.994 42.05 4391 0.998
28 39.06 41.11 0.995 48.43 50.64 0.994 55.14 56.23 0.998
45 44.03 44.89 0.995 54.42 55.55 0.994 61.98 61.79 0.998
60 46.91 46.27 0.995 57.84 57.40 0.994 64.48 64.08 0.998
90 48.47 47.73 0.995 59.28 59.39 0.994 66.18 67.10 0.998
120 49.94 48.89 0.995 61.78 60.94 0.994 69.51 69.75 0.998
150 49.79 50.01 0.995 62.46 62.44 0.994 71.71 72.37 0.998
180 51.53 51.13 0.995 65.66 65.43 0.994 75.30 74.99 0.998
270 54.02 54.49 0.995 68.92 68.43 0.994 85.05 82.84 0.998
365 57.97 58.03 0.995 70.52 73.17 0.994 88.13 91.12 0.998

x4 WEMRSH

Table 4 Materia parameters of mortar

Type E,\/GPa E,/GPa m/(GPa-d) 72/(GPa-d)
MFO0 118 28 26811 369
MF30 90 20 20050 310
MF60 109 20 11470 250
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Fig. 8 Specific creep of viscoelastic interface transition zone
as a percentage of concrete specific creep
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