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Concrete structures don’t necessarily collapse duri ng a fire.
It is of economical interest to reuse the structure after appropriate repair.
A scientific and systematic methodology to assess t he damage and to estimate the residual strength is o  f great importance.
Concrete changes physically when heated: crack deve  lopment and colour change.

Quantification of these alterations supplies the ne eded information to assess the temperature and the residual strength.

TC and SCC are two types of concrete; SCC has highe r flow ability which results in a larger potential for practical applications.

d

L]

Strength degradation Colour change , Crack development

1000°C

Total porosity [%]

£c(0)/£c(00) [-]

600
Temperature [°C]

100 200 300 400 500
Temperature [°C]

Cracks in cementmatrix
and interfacial zone

ASSESSMENT OF
RESIDUAL STRENGTH

Effect of Storage after fire & interfacial cracks
(Recu ring) © matrix cracks

350°C

U
P e
7 50°C

..
5600 600°C 20°C *150°C
s

0.6
1e(0)/1c(80) || 30

Temperature [°C]

fe(0)/fe(00) [-]

—=— matrix cracks
—s— interfacial cracks
o -- ajr voids

Time [days]
290°C

—SCC 350°C 2 Oﬂgg]oc
= 10 400 5 S00°C ——sce "v&"ater
4 ——scc air

- 350°(¢
800°C S arsoc —— {c water
—f{c air

150°C
{o¥
7006;:00 n

\ « 150°C
5 1860°C e
600°C
02 0.4 0.6 0.8 I

4
0 12

Porosity |%]
= = . - . . - @ - .

fe(8)/fe(00) |-]

Temperature [°C]
fe(0)/fc(00) |-|

Time |days]

ORI UsI0 -

1. Measurements of colour and porosity are good indica tors for assessing the
residual strength of concrete after fire exposure. An elliptical path in the a*b*-

0.4 0.6 b . : .
oy L colour space can be noticed. In this colour space: a* ~ red and b* ~ yellow.
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2. A strength recovery is noticeable after a further d egradation of 7-28 days, but is
still lower than the strength directly after coolin g down (O days after fire) to
ambient temperature.

. There are two types of cracks: interfacial and matr  ix cracks. They have the same
contribution to the increase of the total porosity.
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