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fires Kirby et al. found that the lining factors suggested by
Eurocode 1 Part 1.2 [7] were not conservative, and recom-
mended the use of an expanded set. To date, the C/VM2
method is the most current maximum-temperature based
time TE method. It estimates T, by simply multiplying fac-
tors that account for fuel load, ventilation conditions, com-
partment linings and structural material.

The other alternatives in the New Zealand design ap-
proach
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Comparison of existing time-equivalence methods and the minimum load capacity method

Fig. 3 Comparisons for the protected steel column UC203%203x71.

Fig. 4 Comparisons for the RC beams.

The results show that when T, is below 150 min the
C/VVM2 method predicts
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lar analysis for RC beams uses a design FRR of 60 min.
The comparison employs the MLC method to predict T, as-
sociated with the different glazing fallout ratios and the re-
sults are illustrated in Figs. 6 and 7. The C/VM2 method’s
prediction is still conservative if the glazing fallout ratio is
no less than 70% for the protected steel beam and is no less
than 65% for the
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spaces, a travelling fire may be observed instead of a fully
involved compartment fire [22].

6 Conclusions

This article has identified a number of parameters pre-
viously overlooked in the maximum temperature-based TE
methods. The parameters are related to the mechanical re-
sponse of structural members at elevated temperatures,
which directly influence failure, and hence their T, predic-
tions. The effect of load ratio, member size and reinforce-
ment size of RC members have been investigated. The
study also looks at the impact of varying ventilation condi-
tions on the prediction of T.. It is found that all these pa-
rameters have considerable influence in either the predic-
tion of T, or the confidence in relying on existing design
methods. The results show that:

for protected steel beams, the C/VM2 method tends to
predict lower T, values than the MLC method beyond
150 min.

glazing fallout ratios of 70%, 65% and 95% should be
expected when using the C/VM2 method for protected
steel beams and columns, and RC beams respectively.
for both protected steel beams and columns, the C/VM2
method tends to predict lower values than the MLC
method when ay, is lower than 7.5%.

when the steel member section factor Hy/A is greater
than 140 m™, the C/VVM2 method may predict lower T,
than the MLC method.

a lower reinforcement size for RC beams may lead to an
earlier failure than expected.

It is observed that the MLC method provides a more
fundamental way of assessing structural failure. To ensure
that the current methods provide adequate design solutions,
a large number of uncertainties will need to be investigat-
ed. It is also found that some parameters that affect the
prediction of T, need to be represented statistically rather
than the conventional pre-defined values. It is recommend-
ed that a risk-based statistical approach should be investi-
gated for future design.
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