Residual strength of spalled high-performance
concrete members subjected to fire
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ABSTRACT

This study is aimed to investigate the residual strength of fire damaged high-performance
concrete flexural and compressive members. The compressive strength of specimens is 55MPa and
the main parameter for comparison is the exposure time to fire. In case of beams, the cover
thickness made the differences in spalled section area, residual strength and serviceability. The
exposure time to fire did not affect on the spalled section area in case of compressive members
without loading. However, the residual strength and stiffness was reduced by the time exposed to
fire. This study can be used to estimate the performance of fire damaged high-strength concrete

structural members for reusing and to give the information for repairing and strengthening.
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22! 1 Configuration of fire test beam and sections (unit: mm)
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i 1 Summary of beam specimens

.. Remain
Exposure| Initial Load/
. . area Max. . . . Load .
. time to |loading on| Cover Reduction | deflection |Reduction Reduction
Specimen . after | moment . . at ;
fire beams (mm) spalling | (kN—m) ratio at max. ratio /240 ratio
(min) (kN) p(% & load/3
(s
H4-0 0 - 40 - 185.6 1.00 15.09 1.00 187.7 1.00
H4-1 60 96.3 40 - 162.3 0.87 8.70 0.58 135.2 0.72
H4-2 90 96.3 40 87.31 159.0 0.86 7.48 0.50 118.8 0.63
H5-0 0 - 50 - 180.2 1.00 15.48 1.00 180.8 1.00
H5-1 60 96.3 50 - 141.5 0.78 6.71 0.43 109.2 0.60
H5-2 90 96.3 50 83.46 106.7 0.59 4.07 0.26 68.6 0.38
I 2 Applying equations and variables for estimating
40mm cover 50mm cover
Max. load capacity Variables B: -0.0019 C: -3, D: -0.0017
reduction Applying equation| — R=exp” R=CX10 "> —Dt+1
) ) Variables B: -0.0082 B: -0.0146
Stiffness reduction . . Bt Bt
Applying equation R=exp R=exp
Serviceability Variables B: -0.0052 C: -1, D: -0.006
reduction at 6=L/240| Applying equation R=exp” R=CX10 2 —Dt+1

R: Reduction factor, t: Fire damaged time (min.)
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I 3 Summary of column specimens

.. PP Fire test | Remain | Loss . Loss 500°C Residual .
No. S%Sggn fiber time section ratio W(ilg)ht ratio isotherm load i?;ggg:sl
(vol2%) | (min) |ratio (%)| (%) & (%) depth (mm) | capacity

1 | COOC 0 0 - - 444 - - 1.00 1.00

2 | CO1C 0 30 92.8 72 407 8.33 0 0.60 0.54

3 | CO2C 0 60 90.5 9.5 407 8.33 0 0.49 0.34

4 | CO3C 0 90 92.7 7.3 - - 27 0.48 0.29

5 | C10C 0.1 0 - - - - - 1.00 1.00

6 Cl11C 0.1 30 99.8 0.2 - - 0 0.79 0.76

7 C12C 0.1 60 100 0 - - 0 0.64 0.59

8 C13C 0.1 90 100 0 - - 0 0.53 0.41

R= eprt Al(1)
E 4 Variable "A" for equation (1)
Spalling (C0) No spalling (C1)
"A" for max. load capacity reduction - -0.0074
"A" for stiffness reduction -0.0154 -0.0095
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