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Armando L. M. Júnior, Nádia S. Veiga, Carolina A. N. Alvim, André A. Garcia,
Maria C. D. Relvas andRafaela Montefusco

The elevation of the externai temperature of a concrete structure, for example as in a fire
situation, results in a resistance reduction ofthe material and makes it subject to chipping. This
shows the importance of a structural evaluation after a fire, ana based on this problem a
hypothesis is formed for obtaining a module of elasticity by non-destructive methods. An
evaluation of the dynamic module of the concrete was obtained using the non-destructive
method of ultrasonography (Figure 1) and compared to the module of static elasticity obtained
by normal compression.

Figurei Ultrassonographytest.

PREPARATION

To simulate a fire, 24 cylindrical test samples of 15cm X 30cm were used. These were
separated in groups of4test samples, one group was tested under no heat and the others were
tested in an oven under distinct temperatures: 150 degrees C, 300C, 500C , 700C and 900C.
After heating, the samples passed for the tests of ultrasonography and compression for
obtaining the elastic modulus.

CONCLUSIONS

The correlation between the modules of dynamic elasticity and static obtained for the various
groups, presented correlation coefficient of 0. 99. The results showed that the temperature
above 500C reduced more than 90% of concrete's resistance. It also concludes that through
the elasticity module obtained by ultrasonography it is possible to estimate the temperature
reached during the fire.
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1. INTRODUCTION AND METODOLOGY

The search for alternativo environmental friendly building solutions hás been the goal of the
scientific and the technical communities. Affordable, low energy ana good quality water
consumptions, and small amount of C02 emission into the atmosphere are important attributes
that these solutions have to fulfil. In general, applying organic products as raw building materiais
may be a step forward to achieve these attributes because they are likely of being abundant,
local ana renewable. For instance, rice husk ash blended cement hás been proposed as a
partial substitute ofcement in mortarproduction.
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On the other hand, com cob hás also been proposed as an alternative aggregate for the
manufacturing of lightweight concrete for non-structural applications. In these cases, there is an
additional advantage because these organic products are treated as agricultural waste.
In this research work, lightweight concrete unit based on granulate of com cob (LWCUGCC) is
proposed as an alternative building material. Granulate of com cob works as a substitute of the
current applied aggregates such as expanded clay. The adopted geometrical and size
typologies, composition and manufacturing technology are similar to the ones currently applied
in lightweight concrete unit based on expanded clay (LWCUEC). Therefore, this type of unit is
used as reference in this study. Taking into account that partition walls are a potential building
scenario in terms of the application of the LWCUGCC the respective fire behaviour is
fundamental to know. The main goal of this research work consists on giving a contribution in
this context by performing an experimental ana a numerical analysis of the proposed building
material under specific fire conditions. Thus, samples of LWCUGCC and LWCUEC were tested
under fire conditions related to the standard fire curve indicated in IS0834. The obtained

experimental results allow understanding the behaviour of the units under severe fire conditions
and also comparing the two types of solutions. In addition, these results are also used to
validate the proposed numerical model of the fire behaviour of the units. Figure 1 shows the
experimental test set-up and the numerical results at the end ofthe tire exposure.

LWCUGCC LWCUEC
Max=969°C Max=990°C

Time=4500s Time=5200s

Figure 1: Experimental test: thermocouples, oven fire resistance and numerical results.

2. CONCLUSIONS

According to [1], both LWCUGCC and LWCUEC have shown adequate fire behaviour because
the fire failure criterion was verified in both cases. In fact, the outer face of the wall (which was
no exposed to fire) showed adequate performance and fire resistance. The integrity at 180°C
limit temperature was verified under a fire exposure during 4330s and 5004s.

3. REFERENCES

[1] CEN, European committee for standardization, EN 1363-1, Fire resistance tests - Part 1:
General requirements. 1999. Brussels, Belgium.
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1. INTRODUCTION

The research was concerned with determination of concrete damage caused by the action of
fire using selected diagnostic methods. High temperature results in gradual dehydration of
cement paste and its cracking, which contributes to deterioration of mechanical properties [1, 2].
The extent of damage as well as the thickness of the damaged layer is assessed using in situ
and laboratory methods [3, 4, 5]. This paper presents an evaluation of the suitability of the
rebound hammer and ultrasonic pulse velocity method used to ascertain the condition of
concrete subjected to the temperature characteristic of fire. The research aimed at determining
the changes of some selected properties (density, compressive strength, splitting tensile

Instituto ofBuilding Materiais and Structures, Faculty of Civil Engineering, Cracow University of Technology, 24 Warszawska Street, 31-155 Cracow,

POLAND. Tel. : +48 12 628 23 71, email: ihager@pk. edu. pl

135


