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load) in the fibre which is equal to its strength'®, Il_‘the length of the fibers shnne:r or lﬁngu
than the critical length, the fibers capacity to transfer stress become ”“E “”_"‘-'"—'ﬂl»

In this work, mini steel fibers which are u.qua”}’_ used by foreign researche, is
replaced by local mini steel fibers with the consideration of casy to get and‘thc lower Price
Mini steel fibers that been used in this work are stainless steel with tensile strengh 515
MPa, shear strength 86 GPa. The diameter of the fibers are 0,2 mm and the length of 15
mm, 20 mm, 25 mm, :

In this work the critical parameters of fiber reinforcement reactive pOWFIcr co
such as flexural strength and toughness are investigated. The flex ur:lul' strength indicateq
modulus of rupture using the third-point loading test method. Addition of fibers can also
improve the value of toughness. Toughness is defined as the total energy Bbsc!'b-ed prior 1
complete separation of the specimen. This energy can be measured by taking the gre
under the complete tension or compression stress-strain curve or by _Ihe arca under the
load-deflections curve in flexural. Studies have shown that lhe. pnmanly_pammm_
inﬂuencin§ toughness are the type, volume, aspect ratio, detbnnalmn.. and nne_maﬁ%g'
the fibers"! Aspec ratio is the ratio of length and diameter of a material. Because of (lia
factors, various number of aspec ratio are used to find out the proportional mix design
results the optimum flexural strength of Reactive Powder Concrete. 4

MATERIALS AND METHOD

Materials that been used in this studies are fine sand with 1,2 mm maxij
diameter, portland cement type 1, silica fume, superplasticizer, quartz powd
stainless steel 304 0,2 mm in diameter. The shape of specimen that used

The mix design of the fiber reinforced concrete are:

- Water cement ratio =0,2

- Fine aggregate = 1,5x mass of cement
- Silica fume = 25% mass of cement
- Superplasticizer = 3% mass of cement
- Quanz powder = 30% mass of cement
- Aspect ratio of fibers =75, 100, 125

- Volume of fibers =1,5%

The method of specimen test:

- Compressive test for concrete cylinder®7,5 cm x 15 cm, —

- Flexural test for concrete beam 10 em x 10 em x 35 cm using Third
Loading Method!*!

- Slump test using Inverted Slump Cone Test Method!®), o

- Toughness test using Flexural Toughness and First-Crack Stre; gth Met

-
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Note:
R = modulus of rupture (MPa)
P = maximum applied load indicated by the testing machine (N)
L = span length (mm)
b = average width of specimen (mm)
d = average depth of specimen (mm)
a = average distance between line fracture and the nearest support measured on the
tension surface of the beam (mmy)

Calculation of Toughness Indices

Toughness is indicated by toughness indices. These indices are determined by
dividing the area under the load-deflection curve up to a specified deflection criterion, by
the area up to the deflection at which first crack is deemed to have occured. Toughness

indices (Figure 3) according to ASTM C1018 are Is, I;p and [5, and residual strength
factors are Ri!rfdaﬂ R“J__?ﬂ.

Flemit 8l Toughnen ] = Ares under 1he Cufve up 1o clasi i (QAR)
35 - Aras under the turve up to 3 teme ol B [DACD)
558 = Ared ander [he curve up 10 5.5 nmes of 5 (OAEF)
0% - Arwa under Uhe Cunee wp 86 105 nme of 5 (0AGH
1 rmaghireris Bndenes 5 = Area OALD [ Area DAR
e - Arps OAEF | Area OAB
o = Awi QAGH Aren QAR ]

Figure 3. Calculation of toughness indices according to ASTM C1018

RESULTS AND DISCUSSION

Compressive Strength

= Compressive Strength

Compressive Strength

w/o fibers 75 100 125
Aspect Ratio

Figure 4. The compressive strength of fiber reinforced concrete (volume of fibers 1,5%)

As can be seen in Figure 4, the addition of fibers can increase the com
strength of concrete up to 56,83%.
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