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The purpose of this study is to establish experimentally the mechanical properties of fiber reinforced concrete using kenaf dosages
and propose the usable method of kenaf fiber in the concrete industry as natural fiber materials. Kenaf fiber help make the concrete
strength including tensile and flexural stronger, more resistant to plastic and drying shrinkage, less amount of carbon dioxide because
of having a rough surface and excellent tensile strength of fiber and improving the concrete’s corrosion resistance. It is to select the
kenaf dosages of 4 cases (0, 0.3, 0.6 and 0.9kg/m?® and perform various tests including slump, air content, plastic and drying shrinkage,
flexural and tensile strength for fiber reinforced concrete.

The results of this study are as follows : In case of increasing kenaf fiber dosages, show the slump decrease and air content increase,
also take effect results for increasing concrete strength including flexural and tensile, decreasing plastic and drying shrinkage. therefore,
considered test results and cost, the optimum dosages of kenaf fiber is proposed about 0.6kg/m® and need to study on the site
application considering concrete quality and another compared tests.
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Determine the required performances of fiber reinforced
concrete

|

Select the optimum mix proportion of plain concrete
(W/C, S/a)

)

Select the optimum fiber contents of kenaf
— 4 Cases (0, 0.3, 0.6 and 0.9 kg/m’)

)

— Slump, Air contents, Crack type
— Compressive & tensile strength

— Plastic and drying shrinkage NO

YES J

The optimum fiber contents of kenaf

Fig. 1. Test procedure for fiber reinforced concrete using kenaf
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Table 1. Physical properties of ordinary portland cement

Sound- | Setting time | Compressive strength
ness (min) (MPa)

(%) | Initial | Final | 3d 7d 28d
3.15 | 3,265 | 0.08 | 210 | 320 | 22.1 | 28.6 | 39.8

Density | Blaine
(g/em®) | (cm?/g)

Table 2. Physical properties of fine and coarse aggregate

. Absolute | Apsorption | Unit volume
. Density . .
Kinds (i) F.M. | volume ratio weight
£ %) (%) (kg/m’)
Fine 2.50 | 2.86 54.3 1.62 1,552
Coarse | 2.63 6.55 58.4 0.58 1,743

Table 3. Physical characteristics of kenaf as natural fiber

. Fiber |Equivalent| Tensile Modulus of
. Density . . .
Kinds (g/em’) length | diameter | strength elasticity
£ (mm) | (mm) (MPa) (MPa)
KN 1.24 6~8 0.059 600 34,000
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Photo 1. SEM images from surface and section of kenaf fiber

Table 4. Basic mix proportion for plain concrete

W/C | S/a Unit materials weight (kg/m®) Chemical
(%) | (%) | Water | Cement| Sand | Gravel | admixture (%)
499 | 48.5 181 363 850 913 0.6

Fine + Coarse e Water + Fiber + — | Concrete
aggregates + Cement | 30s| Chemical admixture [150s| discharge

Fig. 2. Mixing method and time of the fresh concrete
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Fig. 3. Test specimen for plastic shrinkage crack

Table 5. Concrete mix proportion for fiber content

NO Fiber content| W/C | S/a w Remark
’ (kg/m?’) (%) | (%) | (kg/m’)
Plain 00 - Slump test
KN-0.3 0.3 - Aj
499 | 48.5 | 1g1 | Ar content
KN-0.6 0.6 - Plastic shrinkage
KN-0.9 0.9 - Strength test
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Table 6. Slump results for fiber contents by elapsed time

Fiber content| Slump (mm) |Slump loss by elapsed time
NO. 3 - -
(kg/m”) 0 min. |30 min (mm)
Plain 0.0 185 175 -10
KN-0.3 0.3 175 175 -10
KN-0.6 0.6 175 160 -15
KN-0.9 0.9 170 160 -10
220
e i ol = -1 O [KN-0,3
200 b -~k = KN-OE —4+—KN-09
E 180 |
g
s 160
)
140 |
120

0 30
Elapsed time {min)

Fig. 4. Slump test results for fiber contents
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Fig. 5. Air content results for fiber contents
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Table 7. Plastic shrinkage crack results for fiber contents

NO Crack width| Crack length |Crack area| Relative crack
: (mm) (mm) (mm?) | area ratio (%)
Plain 390 0.5 195 100
KN-0.3 310 0.4 124 64
KN-0.6 190 0.2 38 19
KN-0.9 170 0.2 34 17
500 10
—8— Crackvicth -
40 EE 08 2
£ E
= 300 {06 £
5 E
5 200 104 %
s g
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Plain 03 06
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Fig. 6. Crack length and width for fiber contents
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Fig. 7. Crack area for fiber contents
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Photo 2. Plastic shrinkage crack for kenaf fiber content
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Table 8. Compressive strength and ratio for fiber contents

- Compressive strength (MPa)
’ 3days (ratio %) | 7days (ratio %) |28days (ratio %)
Plain 15.6 (100) 25.3 (100) 31.2 (100)
KN-0.3 15.9 (102) 24.5 (97) 31.6 (101)
KN-0.6 15.4 (99) 23.4 (92) 32.1 (103)
KN-0.9 14.9 (96) 23.1 (91) 31.9 (102)
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Fig. 8. Compressive strength and ratio for fiber contents
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Table 9. Tensile and bending strength for fiber contents

i Tensile strength (MPa) Flexural strength
i 7days (ratio %) |28days (ratio %) | 28days (ratio %)
Plain 2.06 (100) 2.73 (100) 31.2 (100)
KN-0.3 2.13 (103) 3.04 (111) 31.6 (101)
KN-0.6 2.21 (107) 3.19 (117) 32.1 (103)
KN-0.9 2.14 (104) 2.97 (109) 31.9 (102)
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Fig. 9. Tensile strength and ratio for fiber contents

(=]

Flexural Strength (MPa)
ra -

(=]

Plain KN-0.3 KN-0.6 KN-0.9
Fiber contents (ka/m?)

Fig. 10. Flexural strength and ratio for fiber contents
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