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Strength Properties of RC Slabs under Elevated Temperatures from Fire
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Abstract : The fire resistance performance of 2 RC slabs after exposure to the 1ISO-834 fire standard without loading
has been experimentally investigated. A Comparison is made of the fire resistance performance between RC slabs with-
out PP(polypropylene) fibers and RC slabs with PP fibers. From the fire test results, the presence of PP fibers in RC
slabs can reduce spalling and enhance their fire resistance. Until now, the determination of fire resistance of reinforced
concrete(RC) slabs has essentially been based on tabulated data. According to ACI 216 code and EUROCODE 2, the
design of concrete structures is essentially based on tabulated data for appropriate concrete cover and various fire
durations. From the comparison between fire test results and codes, current fire design provisions of codes such as
the ACI 216 and the EUROCODE 2 are unconservative for estimating mechanical properties of RC slabs at elevated

temperatures.
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Table 1, Minimum dimensions for simply supported slabs

RC &2129 ZE &Y

Standard fire Minimum dimensions(mm)
resistance slab thickness axis distance
REI 30 60 10
REI 60 %0 2
REI 90 100 P
REI 120 120 40
REI 180 150 55
REI 240 175 6
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Fig. 3. Coefficient allowing for decrease of characteristic
strength of concrete,

Table 2, Coefficient allowing for decrease of characteristic
strength of concrete

Concrete Siliceous aggregates | Calcareous aggregates

temp.(6, C) fool f Fonl fu
20 1.0 1.0
100 1.0 1.0
200 0.95 0.97
300 0.85 0.91
400 0.75 0.85
500 0.60 0.74
600 0.45 0.60
700 0.30 0.43
800 0.15 027
900 0.08 0.15
1000 0.04 0.06
1100 0.01 0.02
1200 0 0
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Fig. 8. Cross—section and position of thermocouples fo measure temperature,

Table 5. Mix proportions of concrete with PP fibers (kg/m®)

PP fiber Number of Note
contents(vol.%)|  Specimen
0.0 2 one is for preliminary experiment
0.10 1
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Table 4, Properties of PP fibers

Polypropylene fibers
Density(g/om’) 091
Diameter{um) 21.6~394
Length(mm) 5~10
Tensile strength(MPa) 328.3~367.7
Elastic modulus(GPa) 3.0~3.2
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WIC(%)

S/a(%)

Water

Cement

Sand

Gravel

Admixture

PP fibers

385

389

170

442

692

1113

349

0.0~0.90
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Table 6, Sectional temperature of concrete('C, PP fiber con—
tents : 0.0 vol %)

Depth Time| Heating duration (min)
surface 30 60 90 120 | 150 | 180

Cl (20 mm) 850.1 { 947.1 | 1014 | 1055 | 1091 |1108.1
C2 (50 mm) 252.0 | 396 534.21 6558 | 736.9 | 802.7
C3 (100 mm) 51.5 | 97.0 [ 1324 | 1973 | 254.7 | 304.5
C4 (150 mm) 252 | 55.0 [ 103.6 | 116.1 | 1165 | 1244
C5 (180 mm) 25.7 | 445 | 740 | 99.5 | 106.8 | 111.1

Table 7. Sectional temperature of concrete(C, PP fiber con—
tents : 0,10 vol.%)

Depth F Time(min Heating duration (min)
surface 30 60 90 | 120 | 150 | 180

Cl (20 mm) 252.1 | 409.1 | 507.8 | 578.8 { 637.6 | 685.9
C2 (50 mm) 132.1 | 211.3 [ 294.1 | 359.8 | 413.1 | 456.9
C3 (100 mm) 51.5 | 100.7 | 137.9 1 140.3 | 171.3 | 205.5
C4 (150 mm) 337 | 532 | 80.7 | 1082 121211233
C5 (180 mm) 289 | 377 | 556 | 742 | 906 | 99.5
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Table 8. Temperature of steel rebar(C)

PP fiber contents| Steel | Depth from | Heating duration(min)
(vol.%) rebar | surface (mm) 60 120 180

cl 50 396.0 | 655.8 | 802.7

00 C4 150 550 | 1161 | 1244

1 50 2113 | 359.8 | 456.9

0.10 C4 150 532 | 1082 | 1233
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