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Time-dependent Analysis of High Strength Concrete
Using Material Characteristics Model
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ABSTRACT

Concrete is shown the time dependent behavior after placing. The time dependent behavior of normal
strength concrete that is used usualy in present, were already examined closely lots of parameters by
severa investigators. however, high strength concrete is that the material characteristics are not definite
and the experimental data are lacking. So, The goa of this study is to propose the materia characteristics
models, and to develop the routine of the time dependent behavior above 60 MPa.

The thermal conductivity, the specific heat, the moisture diffusion coefficient, and the surface coefficient
are proposed the suitable models through the parametric study. The structural element is used the 8-node
solid element. The matrix equation is developed considering the transient heat transfer and moisture
diffusion theory. The application of the time dependent behavior is used the finite differential method.
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A + + + = p.c.— (2.2)
or® oyt 07’ ot
o71M, A ZF Weke] 9 =& (thermal conductivity)(kcal/hrm:C)
==(C)
¢ DN A A G FAEE U F wh 2 (rate of heat generation)
(kcal/m™hr)

c. . 28 ES H]<¥ (kcal/kgf-C)
p ¢ ZAYES] T (kgf/m®)
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NHEZ FRolEd #A3 AFsla o]ZF el null opz sy x 3 Abejoln, Bazant(1972),
Sakata(1983), Mihashi(1988), Cook(1989) ol 9Jste] ZAZE Y- o]z tste] g4kl

2 (moisture diffusion theory)d] &A% o] A|AFHIL )
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%)
(moisture flux, J)& FTEZ4AM(moisture gradient)ol] vl#Hste2 FEZAZ FHI WA 2 (mass balance
equation) 2] (3.1)7} o] Yepd 4 9lom, &4 AjfaFe Azt mel Wslelx] Fevta 714

3t v AA e e =4 FEWA A (moisture diffusion equation)< 2(3.2)¢} 2t}

0w a(we—i-wn)

5= 5 = —divJ = div(D, grad w,) (3.1)
Jw, )
=7 = div(D, gradw,) (3.2)

q7|1A, w @ HAA T4 (total water content)
w, © TEA T (evaporable water content)
w, : W54 42 (non—evaporable water content)

D, A5 (moisture diffusivity)

%{ = ¢ div(k grad #) = div(D grad H) (3.3)
2 2 2
_p 0°H o°H 0°H
o’ 8y2 82°

0;(0)= D,—=| = [t)(H, ()~ H) (3.4)



(surface factor) (m?/hr)
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