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A Proposal of Autogenous Deformation and Self-induced
Restrained Stress Test Using Thermal Analysis Results to Predict
Early-Age Cracks of Externally Restrained Concrete Members

ABSTRACT

It is difficult to predict the early-age cracks of strain restrained concrete members due to environmentally sensitive parameters. A new
method is proposed to predict the cracks by test of autogenous deformation and self-induced restrained stress of specimens which
simulates early-age crack state by hydration heat of the'Wall-On-Foundation’'members. For this purpose, thermal analysis of entire
structure considering the environmental condition is performed at first, and the specimens are set up where hydration heat was
electronically controlled according to the analysis results. By measuring free deformation and force to compensate the autogenous
strain including relaxation, feasibility of cracks can be estimated. The proposed method can predict the occurrence of cracks better than
the material test of the early age concrete which has large variance. The method of this study is particularly useful when it is used as
a preliminary experiments to predict the crack more precisely before full-scale concrete placement in construction of large structures.
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Fig. 1. Wall on Foundation Structure Model



Table 1. Analysis Condition of Wall on Foundation Structural Model

Thermal expansion coefficient :
Adiabatic temp. rise :

Thermal conductivity :

Thermal capacity :

Convection coefficient, cast :
Convection coefficient, no cast :

Themo-mechanical Properties of
Concrete

10-5 1/°C

Qoo(1 - e-tt) °C

238 kJ/(K-m-day)
2359 KI(K-m’)

700 kI/(K-m?-day)
1500 kJ/(K-m*-day)

2D Model Boundary Condition

q=
Uy=0

* g is boundary flux

]_.

v T=207C

y Ug=0
— .

T=20°C

Uy =10

Fig. 2. Thermal Analysis Model (Wall Thickness = 700mm)
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Fig. 3. Contour Plot of Temperature (Concrete Mixture PC-30)
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Table 2. Concrete Mix Proportions
. . 3
Slump W/C S/a Unit Weight (kg/m”) Target Measured
Model (mm) ( o, ) ( o, ) fc,target fc,ZSdays
° ° w C S G AD (MPa) (MPa)
PC-30
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PC-24 180 48 49 170 354 883 929 1.77 24 233
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Fig. 4. Details of the Test Device Setting
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