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1. INTRODUCTION AND METODOLOGY

The search for alternative environmental friendly building solutions has been the goal of the
scientific and the technical communities. Affordable, low energy and good quality water
consumptions, and small amount of CO, emission into the atmosphere are important attributes
that these solutions have to fulfil. In general, applying organic products as raw building materials
may be a step forward to achieve these attributes because they are likely of being abundant,
local and renewable. For instance, rice husk ash blended cement has been proposed as a
partial substitute of cement in mortar production.
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On the other hand, corn cob has 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 corn cob (LWCUGCC) is
proposed as an alternative building material. Granulate of corn 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 and 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 1SO834. 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 resuits at the end of the fire 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.
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