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ABSTRACT

This paper investigates experimentally the fire resistance performance and spalling resistance of high performance
reinforced concrete column member subjected to fire containing polypropylene fiber(PP fiber) and cellulose fiber(CL fiber).
An increase in PP fiber and CL fiber contents, respectively resulted in a reduction of fluidity due to fiber ball effect. Air
content is constant with an increase in fiber content. Compressive strength reached beyond 50 MPa. Based on fire resistance
test, severe failure occurred with control concrete specimen, which caused exposure of reinforcing bar. No spall occurred
with specimen containing PP fiber. This is due to the discharge of internal vapour pressure. Use of CL fiber superior to
control concrete in the side of spalling resistance, localized failure at comer of specimen was observed. Comer of specimen
had deeper neutralization than surface of specimen. Specimen containing PP fiber had the least damaged area due to
spalling. Neutralization depth ranged between 6 and 8 mm. Residual compressive strength of specimen containing PP fiber
maintained 40 %, which is larger than control concrete with 20 % of residual strength. Specimen containing CL fiber had 25
% of residual strength.
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Table 1 Experimental design

Factors Experiments
W/B | Consistency Air FA |Fiber contents(kg/m3)
(%) (mm) contents(%)| (%) PP | CL Fresh concrete Hardened concrete
Plain - Compressive strength of cylinder

specimens
- (3,7, 28 days)
- Compressive strength of full sized

- Slump specimens (plain, PP 0.9kg/m')
Slump flow - Slump flow - Temperature history (plain, PP 0.9kg/m’)
3 600+100 45515 15 (l)g (1)2 - Air content - Fire resistance test
2'7 1.8 - Unit weight | - Spalling area ratio

- Depth of spalling

- Weight reduction ratio
- Depth of netralization
- Residual comp. st. ratio

Table 2 Mixture proportions

W/B | W | S/a|SP/Cx{AE/C#*|Kind of| _Volume mixing ( £/m>) Weight mixing (kg/m°)
(%) |kg/mM| @6) | %) | (%) | fiber C | FA | 5§ G | C | FA 5 G_ |PP Fiber|CL Fiber
Plain 0 0
09
PP 1.8 -
34 168 | 46 | 1.0 | 0014 157 | 34 | 274 | 322 | 420 | 74 | 708 | 840 27
0.6
o B [ 3
* superplasticizer ratio by weight of cement = AE content ratio by weight of cement
2. MEAE Y 9y AerAE T B ZEZEAAS AMESS ),

4 d4E Tables 5 2 634 2tk PP 2 CL 4
T SAF AFE AHEsdE, o BA Ade
Table 73} 231, 469 ¥4 Photo 13 2t}

Table 3 Physical properties of cement
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2 Density | Blaine| Soundness (min) (MPa)
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3 2 [+)
(g/em’) ((em'/g) (%) Ini. TFin. 3days | 7days | 28days
3.15 3,203 0.08 215

310 | 219 | 300 | 385

Table 4 Physical properties of aggregates

2 n
E OEHIZESAE 2HT ZAYE A 600£10
2 Iylare. + 5% WEIEE vl ) Density | Finess | Absorption Unit
mm, <ir F71FE 452 15%5 WEIEE IR Aggregates k| . . 3
_ _ _ _ (g/cm”) | modulus | ratio(%) |weight(kg/m")
A1, PP 2 CLAR &4 wald] wel 5dslA 243 Fine agg. | 258 | 281 0.43 1517
nos, dgatdor AL E3eEe} Ag ZaE Coarse agg. | 261 6.56 0.59 1,528
T Table 13} 722, 8j§Ale-2 Table 29} 2th

Table 5 Physical properties of fly ash

2.2 M"g' M=z Den51ty Blaine | L.O.I Compressive Si0; | Moisture
(g/em’) | (cm¥/g) | (%) |strength ratio(96)| (%) |content(%)
2.22 3,850 4.2 92 67.5 0.2

Table 6 Physical properties of chemical admixture
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Table 7 Physical properties of fiber

v
Mel I ad
. . Melting | Tensile - )
Kind | Ingredient I()e/rgnlt?y) L(i?rit)h Dl(z;r]nnit)er point | strength A (unitimm)
& (C) | (MPa)
30 —— Hoop bar
PP (Homopolymer) g\ 150 | go70 | 162 | 560 1DI0 €300
Fiber |polypropylene l
CL . = = Main bar
Fiber Cellulose 1.5 2.9 0.015 260 510 1-1DI8

¢ - ) x . Thermal couple

Fig 1 Bar arrangement of RC column
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AR EF/MERAR A 7S AAsle AR
23 AE oy shoith WighAe § ZEoRs oto R wEdle] A}
3kl T WAEL 2IUAE RC 7l FAY
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Table 8 Comparison of compressive strength and
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