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Fire of Windsor Tower in 2005 /Bailey, 2013]

Al ? i
Fire in Mont Blanc Tunnel in 1999 (on the left), Eurotunnel in 1996(on the right)
[Phys.tue.nl, 2011]
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TEST PARAMETERS EXPERIMENTAL STUDIES
Previous studies indicated that mix properties significantly Compressive strength Flexural strength
influence the residual strength after high temperature loading. Cylindrical specimens Prisms of
[SCHNEIDER, 1988], [OMER, 2007], [BALAZS, LUBLOY 2009, [FEHERVARI, NEHME, 2009, [THIELEN, 1994], [HINRICHSMEYER, 1987] o =
diameter of 60 mm 70x70%250 mm sides

Our study mainly focused on the effects of w/c ratio, cement
paste content, cement content and the relative porosity.

Parameter
¢ [kg/m7]

aggregate 0/4 mm [%] -
aggregate 4/8 mm [%] |

aperegate 8/16 mm [%]
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height of 120 mm

R

Each mixture was tested: without temperature loading,
with 50°C; 150°C, 300°C, 500°C or
1000°C maximum temperature load.
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RESIDUAL COMPRESSIVE STRENGTH
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RELATIVE RESIDUAL COMPRESSIVE STRENGTH
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POROSITY OF THE SPECIMENS RESIDUAL FLEXURAL STRENGTH
~ 70,00
g RO o
= 6000 M3 wia Teol mk T T o M
= A ¢ 20 3.70 E_ 8,00 | —m— Mix2
& 4.7 = \ MY
;f‘f 50,00 = 155% 3.02 .E 7,00 —+- Mixd
A " Mix2 300 | 404 5 sm ol
2 000 N 500 | 182 8§
a A 14
§ + Wihtout temperature load " M,i"5 1000 = E 500
Q. 30,00 x
13 A 300°C max temperature o g 4,00
8 ™ 500°C max temperature [ Mixd ™ i 3 ‘ N
& 20,00 ) £ 2 s : 3 -
_g # 1000°C max temperature . = \7
G & 2,00 -
2 10,00 t. 3
1,00 -
® o
0,00 ! ! L ! 0,00 :
0 05 1 1,5 2 25 3 35 4 o 200 400 600 800 1000 1200
Apparent porosity [V%] A Maximum temperature [°C]
-Lubléy .

RELATIVE RESIDUAL FLEXURAL STRENGTH CONCLUSIONS
e Lower w/c ratio causes higher residual
elal o : compressive strength.
T(°C) Mix1 a e MixL Bl E
20 100 | D iz | e Similar w/c ratios and lower cement paste
o £ | content resulted in higher residual
300 | 109 ¢ i compressive strength.
150%% 049 Tg ¢ The capillary system significantly affects the
3 residual strength, the higher the apparent
% porosity, the lower the initial and residual
% strengths.
2 e Decrease in residual strength around 150°C
3 600 of maximum temperature is less pronounced
0 500 1000 1500 in case of higher apparent porosity.
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