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Concrete creep

Instantaneous elastic response

> — >
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Eelastic = E
\ .y )

Instantaneous strain
(elastic response)
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= Generation of internal pressures, expansions, cracks
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Concrete biaxial casting

» 4 reactive specimens (heat treatment at 80°C) (20cm x 20cm x15cm)

* 4 non-reactive specimens (20cm x 20cm x15cm)

Compressive strength

» Reactive specimens — 26 MPa (heat treatement effect)

= Non-reactive specimens — 40 MPa
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Conclusion and perspective

The objective of this project is to study the coupling between creep and pathology,

with the temperature effects.

This work is ambitious and innovative, both in terms of the creep frames designed and

the extensometric monitoring by optical fibers.

A reliable and accurate tool for monitoring biaxial creep is available in conditions that

are practical, reproducible and durable.

Many criteria and requirements were set, defined by computations, to make the biaxial

creep frame feasible.

Different extensometer studies were done to equip the concrete specimen and

measure its strain in 3 directions.
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- Conclusion and perspective

Optical fibers is a new strain sensor technology that starts to be used more widely in

civil engineering.
The optical fiber’s transfer length was simulated using a beam’s flexural test.

To test the functionality of this prototype, preliminary tests were done, and they
verified the good functionality of the biaxial frame for concrete creep test as well as
the reliability of the optical fiber measurements and the associated data acquisition

system.
The experimental program has been launched and concrete specimens were cast.

Half of the concrete specimens were loaded biaxially, while the remaining half were left

unloaded to measure their free swelling.
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- Conclusion and perspective

A modification of the mechanical properties occurs after this thermal cycle because the

compressive strength dropped by 35%.

The value of the coefficient of thermal expansion of the cement paste when saturated,

IS much higher than a mature cement paste.
Water absorption is isotropic in the 3 directions of the concrete specimens
After several tests, no teflon pads will be used in biaxial charging

A higher creep strain is shown in the specimens subjected to a thermal cycle at early

age.

4 concrete specimens were casted recently and will be charged with 12 MPa in one

direction and 8.5 MPa in the other, like containment building conditions.
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