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a b s t r a c t

This paper presents results from experimental and numerical studies on the behavior of precast pre-
stressed concrete (PC) hollowcore slabs under fire conditions. Six PC hollowcore slabs were tested under
simultaneous application of thermal and structural loads. The test variables included type of aggregate in
concrete, load level, fire exposure and restraint conditions at the supports. The hollowcore slabs did not
experience any fire induced spalling and the failure of all slabs occurred through temperature on unex-
posed side of slab reaching limiting temperature criteria. Data generated from fire tests show that aggre-
gate type, fire scenario, load level and end support condition have significant effect on the fire
performance of PC hollowcore slabs. Further, results from fire tests indicate that typical hollowcore slabs
can sustain service loads for at least two hours under standard and design fire conditions. Data generated
from fire tests is utilized to validate a numerical model developed for evaluating fire performance of PC
hollowcore slabs. Predicted cross-sectional temperatures and deflections of the slab, generated from the
numerical model, compare well with measured data from fire tests indicating that the proposed model is
capable of tracing the behavior of PC hollowcore slabs under standard and design fire conditions.

� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

In recent years prestressed concrete (PC) hollowcore slabs are
being increasingly used in building applications due to numerous
advantages these slabs offer, such as cost-effectiveness, architec-
tural aesthetics, speedy construction, space utilization and low
maintenance costs, over other floor systems. Structural fire safety
is one of the primary considerations in buildings and hence, build-
ing codes specify fire resistance requirements for slabs. At present,
fire resistance ratings of slabs is assessed through standard fire
tests and prescriptive rules wherein, fire resistance is determined
based on slab thickness and concrete cover thickness to reinforce-
ment. These prescriptive rules, developed based on data from stan-
dard fire tests, consider only limited parameters and often, do not
yield realistic fire resistance.

PC hollowcore slabs generally comprise of concrete and pre-
stressing strands as reinforcement. Flexural capacity of such hol-
lowcore slabs is generally governed by stress level in strands.
When subjected to fire conditions, both concrete and prestressing
steel experience loss of strength [1], leading to degradation in

moment capacity with fire exposure time. When the capacity falls
below the moment, due to applied loading, failure of the slab
occurs. The rate at which moment capacity of a hollowcore slab
degrade, is a function of number of parameters including cover
thickness to prestressing strand, core size, fire intensity and sup-
port conditions. The effect of many of these critical parameters
on fire response of hollowcore slabs is not fully taken into consid-
eration in current prescriptive provisions. In fact in conventional
practice, the strength failure of the slab is said to occur when the
temperature in the prestressing strand reaches a critical tempera-
ture. The failure of hollowcore slabs can also occur when the tem-
perature on the unexposed surface of the slab exceeds the limiting
temperature criteria, or flame breaches through the slab.

In the last four decades, several experimental studies have been
carried out to evaluate fire resistance of PC hollowcore slabs. The
notable fire resistance tests on PC hollowcore slab were performed
by Abrams [2], Borgogno [3], Andersen and Lauridsen [4], Schepper
and Anderson [5], Acker [6], Lennon [7], Fellinger et al. [8] and Jen-
sen [9], Breccolotti et al. [10], Bailey and Lennon [11], and Aguado
et al. [12]. The test parameters included slab thickness, cover thick-
ness to reinforcement, concrete strength and load level. These fire
tests mainly focused on obtaining fire resistance ratings for these
slabs, and were performed by exposing slabs to standard fire con-
ditions and under service level loading. In most cases, unexposed
slab surface temperature or the critical temperature in strand
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