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Abstract

This study is to examine experimentally on the engineering properties of fiber reinforced concrete using
kenaf(KN) fiber and another organic fibers for comparing test, and propose the usable method of KN fiber as
an natural fiber in the concrete industry. It is to select 4 contents(0, 0.3, 0.6 and 0.9 kg/m’) of KN fiber and 4
organic fibers (Jute, Cellulose, Polypropylene and Nylon). For this study, it is to perform various tests including
slump, air content, plastic and drying shrinkage, flexural and tensile strength, carbonation depth for the fiber
reinforced concrete according to contents of KN fiber and 4 organic fibers. The results of this study are as follows
: In case of KN fiber contents 0.6 kg/m’, it shows the effective results from increasing concrete strength including flexural
and tensile, from decreasing plastic and drying shrinkage, carbonation depth. Also KN fiber is confirmed having excellent
performances by comparing with test results of another organic fibers as same contents 0.6 kg/m’. Therefore, considering
concrete test results, cost and environment, KN fiber is proposed as the optimum contents in the range of 0.6 kg/m’ and
an effective fiber materials, and needs to keep up these study on the site application.
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Figure 1. Test procedure for fiber reinforced concrete using
kenaf(KN) and another organic fibers

202

22 A2 =

B ASLof|A] AJHIEE KS L 52012 FEESk= =] CAL
o] HEXEMNCE AHE(UE 3, 15g/ar, 3,265¢cr
/g, SFEA 0.08%)% ARE3HIT

R A Ak QRS 2 QLA ARANHISE
we, W 2 50g/ar, ZUE 2.86, T4E 2.69%)0],
FomAe H5AE 25 m HA(FeAb, U 2,63g/ar
ZHE 6.55, &5& 0.58%)= AH&-sISiTh

Table 12 AR A-RE3A9] 8t S4a Uehd
AolH, Figure 2= AR F4 & dnld +2E
717y vehd Zolot,

Hube

=

QAT

—

|

Table 1. Mechanical characteristics for types of fibers

kL
KN 1.24 8 0.059 600 34,000
JT 1.30 10 0.065 300 32,000
CEL 1.50 2.92 0.015 510 6,100
PP 0.91 12 0.041 560 3,600
NY 1.16 12 0.023 765 4,020
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(e) SEM images and features of NY fiber
Figure 2. SEM images and features of organic fibers
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Table 2. Basic mix proportion for plain concrete

Unit materials weight (kg/m*)

Chemical

\(!//S (Sof) admixture
Water Cement Sand  Gravel (%)
499 485 181 363 850 913 0.6
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Table 3. Experimental plan for fiber contents and fiber types
Fiber contents

Fiber types (kg/m) Evaluation items
Plain 0.0 - Slump, Air content
KN-0.3 03 - Compressive strength
KN - Tensile strength
KN-0.6 06 - Flexural strength
KN-0.9 0.9 - Plastic shrinkage crack
JT, CEL, PP, Optimum fioer ~ ~ DPring shrinkage
NY contents of KN — Carbonation depth
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Figure 3. Mixing method and time of the fresh concrete
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Table 4. Slump and air results for fiber contents

Fiber Slump  (mm) Air content (%)
No. content
(kg/m*) O min. 30 min. 0 min. 30 min.
Plain 0.0 185 175 4.7 44
KN-0.3 0.3 175 165 5.1 47
KN-0.6 0.6 175 160 55 47
KN-0.9 0.9 170 160 5.7 5.1
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Figure 5. Crack length and width depending on KN contents
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Figure 7. Plastic shrinkage crack depending on KN contents
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