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Increasing the efficiency of carbon textiles in reinforcing fine grained
concrete: an experimental study of flexural bearing capacity
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The use of Textile Reinforced Concrete (TRC) materials have been developed in the construction industry
due to their superior mechanical properties as well as corrosion-resistant and light weight concrete with
high load-bearing capacity. Fine grained concrete penetrated within the bundle of fibers (rovings) partially.
This fact reduce the load bearing capacity of fibers and enhance ductility after the first cracks. The fibers
efficiency is the key aspect in the bending behavior of TRCs. The purpose of this study was to increase the
fibers efficiency of TRCs. In this research, the influence of weft insertion wrap knitted fabrics by different
number of carbon rovings on the flexural strength, ductility, toughness and failure mode under four points
bending test evaluated experimentally. Furthermore, the fibers efficiency was improved by partially
impregnated fabrics with spotted epoxy. This technique causes increased fiber efficiency in comparison
with the fabric without epoxy upper fifty present and improving bending properties of TRCs.

Please cite this article using:

1o lod eolisiwl pj @yl 5l dlio cpl @ gl yl (gl

Kamani, R., Kamali Dolatabadi, M., A.A. Jeddi, A., Nasrollahzadeh, K.,* Increasing the efficiency of carbon textiles in reinforcing fine grained concrete: an experimental
study of flexural bearing capacity”, In Persian, Journal of Science and Technology of Composites, Vol. 6, No. 2, pp. 310-318, 2019.



J 93018 5)9Ud 9 polc 4y yuis

(' ¥

311

Q|)M}QJLJ all zo0

ed (G b wad b S asdloe (a8l jo) iy w985 S (S T owio U Gl el

b peosioe ool (40 4lB0 iy S 9 358 (Sen 0 b oS oe
ASTM s laibial sl (5,Lad Canglin ialejl 9 2,15 o Ol
L 65.32MPa o o)Ll oo (s,Lid Conglia «ewl oas plosl 30109

[14] sl 0 2.27 JLns Gl

a2k 9 o) Eages lasin -2-2
TORAYCA® 5,5 lawg 45wl 1200 Tex oy S Fudzens (titer)
2 Jgoz 0 paize Oige 4 U ol Sleogas ol sad adg ol
el OMT

RMIGAF Juo ylo )5 5,5 Jl, ooble 31 ezl il s
Gebizs 0 a5 009 aiBs 10 590 170 uitle e o .l o ool
i Sy 5l Sd Doy 4 Oy g el oad ooliinl aus] Ce |
9 o oe)S)b/ w" k:A;)—MJ [: WL@ Gl 00l ooly )‘)ﬁ 4—'>)L\ O9°
3 Jsoz jo il Slasuie 0sd e Ghled 6 )380g Cyx lag, slass
| o..\.a-‘

Table 1 The composition of fine grained concrete
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Table 2 The carbon-fiber specifications
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Chain stitches

Carbon rovings

Fig. 1 Three different weft insertion wrap knitted fabrics by three mesh size a. 10*10mm, b. 7.5*10mm and ¢. 5*10mm
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Width Flexural
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i
A
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e

L= 330mm (span length)

Fig. 2 four-point bending test set-up [15]
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Table 6 Flexural properties of composite samples (group A)
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* Parenthesis values are standard deviation
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Table 7 ANOVA statistical analysis for flexural properties of
composite samples in group A
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Fig.5 Flexibility of the failure of reinforced samples
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Fig.3 load-displacement curves of composite samples (group A) with
different carbon roving weft
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Fig.4 load-displacement curves of composite samples group A with
different layers
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Fig.7 Load-displacement curves of composite samples (group B) with
different carbon roving weft
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Table 8 Flexural properties of composite samples (group B)

Fig.6 Crack pattern of TRCs code T18 — 1 on tension face
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12
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Fig.11 Failure mechanism and cracks pattern of TRCs beam code
T18 — E5 — 1(lateral view)
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Table 10 debonding failure of concrete beam reinforced with one
layers of textiles impregnated partially by epoxy
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Table 9 ANOVA statistical analysis for flexural properties of
reinforced concrete samples in the group B
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Fig.9 Comprehensive failure of concrete beam reinforced with two
layers of textiles impregnated partially by epoxy
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Fig. 12 Compare maximum load of theory and composite samples
(group A and group B) with different carbon roving
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