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Analysis of Temperature Rise History Considering Construction
Environments in Mass Concrete Structural Element
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Abstract

Cracks occur in mass concrete structures during construction if temperature of the
concrete due to heat of hydration is suddenly changed. The temperature is also changed
after placement of mass concrete by construction environments on structures. However,
methods which can analyze the temperature history of mass concrete considering the
construction environments have not been developed yet.

In this research, an algorithm and finite element analysis program is developed for the
analysis of temperature rise history of mass concrete considering quantitatively heat

transfer coefficient and  construction environmental conditions such as climate

| conditions, curing conditions, forms and form removal, and additive curing.
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By comparing analysis results of the program with experimental data, other research

data, and analysis results by a finite element program ADINAT, validity and accuracy of

the program is verified.

Keywords : Mass Concrete, Construction Environments, Analysis
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Table 1 Mix design table and form's condition

! mix design table ] forms
classif. slump s/a Grnax W/C materials(kg) i condit{()n
(cm) (%) (mm} e (%) water | cement* | sand grable | admix.

Spec. 1 ) | plywood
Voo 12 43.2 25 37.2 194 522 688 916 . 0.783*" .
Spec. 2 | 12mm

* Ordinary portland cement of S.-Company.
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Table 2 Properties for analysis of test specimen

classifications applications remarks
cement type low heat cement
cement content(kg/m®) 350
form thickness(mm) 22(plywood)
placing temperature(C) 18
unit weight(kg/m”*) 2400
specific heat(kcal/kg - ) 0.22 0.20~0.25 in general
heat conduction in concrete(kcal/m - hr - C) 2.0 0.20~0.25 in general
curing conditions - ~12T - actual temperature :
- blowers for 5 hours from ~10C~—25C
58 hours after placement - blower speed : 6~8m/sec
coeff. of heat convection in concrete(kcal/m* - hr - ) | 10
coeff. of heat convection in forms surface D% 6.0
(kcal/m* - hr - T) @w: 15
@9 4.0
@w 1.0
coeff. of heat convection of concrtet in 15
blowers on(kecal/m’ - hr - T)
ultimate temp. of hydration in adinatic 30.5 estimation value
conditions(C)
constant according to hydration rate 1.210 estimation value
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