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Abstract; Quasi-static uniaxial tensile behavior of carbon textile reinforced cementitious composites
(TRC) was studied,and the factors of reinforcement ratio and short steel fibres and prestress were consid-
ered in the tests. The test results showed that the efficiency of carbon fibers decreased with the increase of
textile ratio for the TRC plates without steel fibres during the tests, the textile layer and matrix layer were
gradually separated,and debonding failure of TRC plates occurred ultimately. Applying prestress force to
the textile can increase the initial cracking stress of TRC plates,and thus improved the normal service life
of TRC components. Adding steel fibres in TRC plates was helpful to improve the interfacial properties,
and thus both the tensile strength and ultimate strain of the plates were enhanced. Compared with the ap-
plication of prestress to the textile, more pronounced enhancements of mechanical properties were achieved
by the addition of steel fibres. Applying prestress to the textile and adding 1% of steel fibres in plates at
the same time can significantly improve the efficiency of carbon fibers. Eventually, carbon fibers were com-

pletely broken when the plates were damaged.
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Tab.1 Mechanical properties of carbon yarns
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Tab.2 The properties of steel fibres
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/mm /mm /(g ecm ) /MPa /GPa
0.18~0.23 12~15 8.5 2 850 200

B2 44
Fig.2 Steel fibres
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Fig.3 The mesh of the carbon textile
with steel fibres plunged
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Fig.5 Setup of the uniaxial tensile test
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Fig.7 Stress-strain curves of the TRC specimens

with different reinforcement ratios
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Fig.9 Stress-strain curves of the TRC

specimens with short steel fibres by
varying volume fractions
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Tab.4 Mechanical characteristic of TRC plates with

different volume fractions of steel fibres
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different volume fractions of steelfibres
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Fig.11  Steel fibres volume fraction effect

on tensile strength of TRC specimens
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Tab. 5 Mechanical performance of prestressed
TRC plates without and with the addition
of 1.0% by volume of steel fibres
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WL T3 TRC ARIF RN A7 148 i U5 P T R i
P ALK YE B HA 0046 e 7 A7 » B 31
12 SC AR I 0 0000 0 s o7 5 i ez 3 A+ LA
S R —J7 D TR T 4 e TR S
B Z A ST vk e 57— 5 R W 2 B L
TE AR I e P AV B L B2 IR 45 B0 e N L b T

00 02 04 06 08 10 12 14 16 18 20
&/%

(OATBE 1 JRTRE LR W) A IBINNET Y

16

12k "
L = o> = :
10 ',_7/”,0"'/“ . p/A DAL
%" = “Aa{,AQ/A
7 vAﬁ/‘
S e
S
: —o—POCIS0
—=—P10C1S1
—o—P20C1S1

1 1 1 1 1 1 1 1 J

L L L P -1 L P -1 L L L
00 02 04 06 08 10 12 14 16 18 20 22

&l%
(DA 1 JZBREF ARSI BN 1 0 MET 4t
B 12 F4a s TRC M489 B -5 K ¥ &
Fig.12  Stress-strain curves of the
prestressed TRC specimens
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