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Abstract
195 laboratory tests were performed to analyse the effect of either slope and wind in the fire spreading in
mixed fuel beds composed by one live fuel and one dead fuel – live Pinus pinaster needles and straw were
the fuels used, respectively.
Several models were built by other researchers to predict the fire spread in mixture fuel beds. Many of
these models were produced using data achieved for conditions of no wind nor slope. In these tests, the effect
of the airflow/wind and the effect of slope in the fire spread in mixed fuel beds was analysed. It was found
that the presence of wind or slope do not clearly affect the value of the critical mass fraction xc that correspond
to the minimum percentage of the dead fuel required to sustain the fire propagation.
The experimental results were modelled using exponential decay law applied to mixed fuel beds and the
concept of degree of curing. These models show a good fit to the experimental results hereby presented so
they can be extended to conditions of wind and slope.
In the modelling of surface forest fire spread, the prediction of the rate of spread (ROS) of a fire front, or
of part of it, is the main goal that is attempted in order to be able to estimate the advance of the fire front in
the course of time. It is commonly accepted that the ROS at a given section of the fire perimeter depends on
the fuel bed properties, local topography and atmospheric conditions, namely air flow intensity and direction
(e.g. Linn et al., 2007; Cavard et al., 2015). Although this concept can be challenged in several situations
when the dynamic behaviour of the fire changes its environment and modifies its ROS properties (Hilton et
al., 2016). In this work, we shall assume, as it is commonly done, that fire spreads in a quasi-steady state and
that average values of the ROS can be established and determined at least during short periods of time. This
work is a follow up of previous works on ROS in heterogeneous fuel beds (Viegas et al., 2010 and 2013)
performed by some of the authors of the present publication.
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In the modelling of surface forest fire spread, the prediction of the rate of spread (ROS) of a fire
front, or of part of it, is the main goal that is attempted in order to be able to estimate the advance of
the fire front in the course of time. It is commonly accepted that the ROS at a given section of the fire
perimeter depends on the fuel bed properties, local topography and atmospheric conditions, namely
air flow intensity and direction (e.g. Linn et al., 2007; Cavard et al., 2015). However, this concept can
be challenged in several situations when the dynamic behaviour of the fire changes its environment
and modifies its ROS properties (Hilton et al., 2016). In this work, we shall assume, as it is commonly
done, that fire spreads in a quasi-steady state and that average values of the ROS can be established
and determined at least during short periods of time. This work is a follow up of previous works on
ROS in heterogeneous fuel beds (Viegas et al., 2010 and 2013) performed by some of the authors of
the present publication.
Almost 200 experimental tests were carried out aiming at the determination of the ROS in
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