] | Journal of the Korea Concrete Institute
| Vol.14, No.4, pp.449~456, August 2002

Eo|==2Td d7e =E 2 FA37| Wl mE
Ms 232|EQ| L3 EY
SR « QUMEP . O[HAEY « FOIMY  HMAMY
Vazoigtn A%z PQdARg A% V(@AIASAMTA
(20019 149 309 ¥+, 20029 6¥ 78 AAER)

Properties of Fire Resistance of High Performance Concrete with
Varying Contents of Polypropylene Fiber and Specimen Size
Cheon-Goo Han", Seong-Hwan Yang”, Byung—Yul Lee”, Yin-Seong Hwang'”, and Sun-Cheon Jun"

D Dept. of Architectural Engineering, Chongju University, Chongju, 360-764, Korea
2) Dept. of Architectural Engineering, Incheon City College, Incheon, 402-750, Korea
% Seongjin Architects & Engineers Group, Incheon, 405-221, Korea
(Received January 30, 2001, Accepted June 7, 2002)

ABSTRACT

Recently, the application of high strength and high performance concrete has been gradually increased as an
important construction material for high rise and huge scaled construction. However, high performance concrete has
undesirable characteristics of spalling subjected to high temperature due to its dense microstructure content. A
spalling by fire brings surface failure and falling off concrete member. It is considered that spalling by fire should be
taken into account for the safety of the concrete structure under fire. Therefore, in this paper, tests are carried out
using high performance concrete containing polypropylene(PP) fiber in order to improve the fire resistance
performance. PP fiber contents and member sizes are varied. According to experimental results, as for the influence
of PP fiber contents, all the test specimens without PP fiber show entire failure in W/C of 35 %, while they show
nearly sound shape except some kinds of surface fracture in W/C of 55 %. When PP fiber is contained more than
0.07 %, favorable prevention effects of spalling by fire are obtained. As for the effects of test specimens size, it tends
to increase the possibilities of spalling by fire as test specimens become larger. And spalling by fire at the edge of
test specimens occurs more frequently than at the surface of test specimens. Residual compressive and tensile
strength shows 45~65% of its original strength at W/C of 35%, and 30~40 % at W/C of 55 %.
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Table 1 Experimental design
Factors Experiments
YVO/{)(): PP f1?$(r)l.%/2;1tents Con(scligt)ancy Sp ecu(rclirll)s Size Fresh concrete Hardened concrete
0.00 .
0.05 Slump flow | - $10x20 + Slump - Heat of hydratlon
35 0.07 6045 - 81530 + Slump flow - Compressive strength
010 N . 20%20x20 - Air content - Tensile strength
0.00 3 - 5OXB0X150 « Unit weight - Fire resistance test
55 010 15‘?{12 - Setting time - Story of temperature

Table 3 Physical properties of cement

Specific Blain Soundness Setting time Comprssive strength
gravity (cm%g) (%) (min) (kgf/cn®)
Ini. Fin. 3 days 7 days 28 days
315 3414 006 238 339 241 304 386

Table 4 Physical properties of aggregates

Aggregates Specific gravity Finess modulus Absorption ratio (%) Unit weight (kg/m’)
Fine agg. 2.56 2.54 1.47 1,597
Coarse agg. 2.60 6.68 0.93 1,503
Table 5 Physical properties of chemical admixture
Kind Ingredient Type Color Specific gravity (207T)
Superplasticizer Polycabonic acid Fluid Dark brown 1.05
Table 6 Physical properties of PP fiber
. o . Length Diameter Melting point Tensile strength
Ingredient Specific gravity (o) (o) ) (kg emd)
Homopolymer polypropylene 0.9 19 0.07 162T 5,600
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Table 7 Compressive strength with PP fiber

contents
w/c | PP fiber | Compressive strength (kgf/cm®)
(%) contents
° (%) 3 days 7 days 28 days
0 285 356 465
%5 0.05 304 385 497
0.07 305 379 488
0.10 297 360 479
55 0 157 216 276
0.10 122 287 253
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Fig. 5 Tensile strength with PP fiber contents
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Table 8 Failure of specimens exposed to high temperature
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. Specimens size(cm)
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6 vol.%)
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