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ABSTRACT

This research work jncludes an experimental and a
theoretical investigation concerning the behavior of
reinforced concrete slabs subjected to high temperatures.
The experimental part includes fabricating and testing 18
reinforced concrete slab specimens with the dimensions of
600 X 600 x 40 mm divided into, six groups with each group
having three different §teel.ratios. The specimens of each
group were heated at the age of 28 days to a temperature
ranging from 25 to 700 °~ inside a special electrical
furnace, and kept at this temperature for one hour before
being allowed to cool gradually to room temperature. During
heating, temperatures were measured inside the furnace and
at specified points inside the slabs using thermocouple
wires. After the specimence reached normal temperature they
were tested to failure under uniformly distributed load
applied at the upper surface using a layer of sand contained
inside an open steel boX. control specimens of concrete and
steel bars were also subjected to the sane environmental
conditions that were subjected to the slab specimens of each
group to determine the changes in the mechanical properties
with temperature of both concrete and steel.

—The analytical investigation - included two parts the
first, was analysis of the slab specimens using the computer
programme (FIRES-T3) to predicate the thermal distribution
inside the slabs during heating, the analysis is based on
finite element method. The second part involved the
structural analysis of reinforced concrete slabs subjected
to high temperatures using simplified approaches, and using
the results provided by the thermal analysis.

The results, showed in general that the ultimate
strength of the slab specimens decreased with increase in
temperature, with the largest decrease occuring in the
specimen having high steel ratio and subjected to 700 °C.

All heated slabs were found to be capable of resisting the
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jce loads but with a decreasing factors of safety.
serv

The analytical results of thermal analysis have b?eﬁ
d agreement with the experimental results, whic

Show? . qooh validity of the analytical method and
conflrm? o dels used to predicate the thermal properties
mathmatlcal mo'als used. The results of the simplified
o mai?i: the structural analysis of the reinforced
approaChes l(ls subjected to high temperatures show in
o . ixxi agreement with the experimental resul?s,
g:zz;alcoif;ims the validity of the method and fater:i;
Zharacteristics used, and their adequacy for design

practical purposes.
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