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Take the lead with WITS




Overview

Measuring the rate of heat evolution from cement
Form of expression of the heat rate function
Effect of cement extenders on measured heat rate

Brief description of the Wits University
temperature prediction model

Effect of cement extenders on temperature
development 1n a large concrete element




WITS Adiabatic Calorimeter

A/D Convertor

Conditioning

Interface circuits
and relays

Tank

Tank temperature
probe

Tank heater

Water

Personal Computer

Sample Sample Sample Temperature
Chamber probe




(4spuiq Jo 63/0N) resH [e10L

Heat Rate

Total Heat

Time (hours)

n M 1 N O 4 1 O
o N - S
(1apuiq Jo B/ s1ey resH

—~
(%]
—
>
o

e

=
(]

=

T

(D ‘Bap) ainelradwa ]




Normalise the
heat rate curve to
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as a function of Maturity
and convert to clock time by
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Arhenius MaturityNormalisation
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Maturity Heat Rate (W/kg)
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Effect on peak heat rate
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Modeling temperature
development 1n mass concrete:

The WITS University
temperature prediction model




TEMPERATURE PREDICTION
MODEL
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Finite Difference Analysis Nodes
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(a) P is an internal node (b) P is a bottom node on rock

(d) P is an exposed
(c) P is a corner node surface node




Ambient Temperature Model
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Concrete profile modeled

k=2,7 W/m.K (Granite aggregate)
C,=1150 J/kg.K

h=25 W/m? K for exposed surfaces

h=5 W/m?2.K for surfaces with formwork
(timber for the first 18 hours)

» Concrete cast at 10h00 at T =15 °C;
* Ambient temp between 12 °C and 25 °C.
* Finite difference AX = Ay = 250 mm




Concrete element

e Concrete = Sm wide x 2m high

 Concrete mixture details:
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GGBS Concretes
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Fly ash concretes
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General Characteristics of
Temperature Development
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Caution: Late temperature
development
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Future Work

Develop a physico-chemical model for the
maturity-based heat rate function

Incorporate extenders at a fundamental level

Improved understanding and definition of
boundary conditions in the model

Allow for different structural configurations
Develop a cracking model
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