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MECHANICAL PROPERTIES OF STEEL FIBER AND SYNTHETIC FIBER

REINFORCED CONCRETE AFTER SUBJECTED TO HIGH TEMPERATURE
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ABSTRACT : In this study, the flexural behavior of fiber reinforced concrete after subjected to fire at different temperatures
was investigated. The concrete with water cement ratio of 0.43 was mixed with fiber at 0.5%, 1.0% and 1.5% percent by volume
fractions. Two types of fiber reinforced concrete were tested: steel fiber reinforced concrete (SFRC) and polypropylene-
polyethylene fiber reinforced concrete (PPFRC). The specimens in form of beam with dimension of 10x10x35 cm. were cast
and cured for 28 days in water and 7 days in air. Prior to the flexural test, the specimens were subjected to high temperature
according to the ISO/TR834 standard up to 400°C, 600°C and 800°C. Results indicated that the effect of high temperature on the
flexural behaviour of FRC depended strongly on the level of temperature, and the type and the content of fiber. At 400°C and
600°C, all FRCs seemed to exhibit better post-peak responses. However, after 800°C, significant strength drop was found

especially in polymers reinforced concrete.

KEYWORDS : Fiber Reinforced Concrete, High Temperature, Flexural Behaviour
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Aspect Tensile
Type of | Specific | Length Section

Ratio Strength
Fibers Gravity (mm) (mm) 2
/d) (N/mm’)
PP Rect.
0.91 58 52 450
Crimped 1.0x0.5
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PE&PP Rect.
0.92 40 90 620
Flat 1.0x0.05

M519N 2 AAAIUNANVIAOUATA 1 a1l.L.

% Fine | Coarse
Cement Water | Fibers
Designation | Fibers Agg. Agg.
l(g/m3
OPC 0 360 864 1044 155 -

SFRC-0.5 0.5 360 864 1044 155 39.00
SFRC-1.0 1.0 360 864 1044 155 78.00
SFRC-1.5 1.5 360 864 1044 155 117.00
PFRC-0.5 0.5 360 864 1044 155 4.55
PFRC-1.0 1.0 360 864 1044 155 9.10
PFRC-1.5 1.5 360 864 1044 155 13.65

M3191 3 51902108ATIUIUAIPILAZMTNATDL

Fire Temperature (°C)
Type of
Number of specimen Total
concrete
UNHEATED | 400°C | 600°C | 800°C

OPC 3 3 3 3 12
SFRC-0.5 3 3 3 3 12
SFRC-1.0 3 3 3 3 12
SFRC-1.5 3 3 3 3 12
PFRC-0.5 3 3 3 3 12
PFRC-1.0 3 3 3 3 12
PFRC-1.5 3 3 3 3 12
Total all 84
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Specimens Bending Density

Temperature Load (kN) Ton/nr’.
UNHEATED 13.79 2.525
400°C 15.84 2.405
600°C 11.22 2.391
800°C 7.25 2.321
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