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Flexural properties of overloading of concrete beam strengthened by carbon
fiber net

ZHONG Zheng-qiang , GAO Wei
(School of Civil Engineering,changsha University of Scinece&Technology ,changsha 410114, china)

Abstract: In order to study the performance of beams strengthened with carbon fiber net (CFN)
suffered by different amplitudes overloaded, overloaded bending tests were carried out on five beams.
The loading amplitudes and strengthening methods were tested. The failure modes, deflection
changes, strain caricaturist, crack development and distribution, flexural bearing capacity, strain of
concrete and reinforcement were analyzed. The results show that the overload amplitude,
reinforcement method and reinforcement amount have significant effect on the ultimate bearing
capacity, flexural stiffness and deflection, and the development and distribution of cracks. The bearing
capacity of bridge components is not reduced suffered by limited overload. The reinforcement effect of
beams damaged by high overload amplitude is poorer than that of beams with slight or moderate
overload.
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Tab 1 The mechanical properties of concrete reinforcing bars EXEFEHE.
L L e WSM B 1515 3 B & Y7 K FRPM  (fiber rein-
kil MPa MPa GPa % forced polymer mortar, 1% %% &8 FRPM) 4%} CFN
8 248 400 205.5 28.7 . o
®12 400 543 201.1 28.9 Fr, BRAEREZ M. Smaitt. it EMm
018 430 600 2063 353 FERIBERR. AT RIEFIRMEK CFN
122 CFNR#&. ReMH R &5, BARZLKRBESSE, AR—FMefFEE

B M # CFN (carbon fiber net, HIFRA  WRANEREBSDE, RAKDREEIREREN
CFN) MmEMBRAREEEME (RE) AR wEEH : K=100: 16. FRPM K 1% SHNE
AT EFR, BB N230MPa, SRBA %L 2. ARBRMERRRKRE RG-S (TREHMEM
WA FHRA6KN, iR NBEANI00 HRetbeHAME) (GB50728-2011),
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Table.2  Test piece number and reinforencement plan
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Fig.3 The layout of strain(unit: mm)
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Table 3 Load-deflection of different overload amplitude

1 5 /mm
HRAN
0.7Pu 0.8Pu 0.9Pu
15 1.72 1.86 1.34
20 2.31 2.56 1.88
25 29 3.21 2.38
30 35 3.76 292
35 4.14 431 342
40 4.77 4.83 3.94
45 5.42 5.43 4.45
50 6.06 5.94 4.99
55 6.67 6.45 5.53
60 7.31 7.21 6.09
65 7.98 7.73 6.61
70 8.62 8.36 7.25
75 9.32 8.93 7.79
80 10.05 9.56 8.33
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TURME, RA: RAEMWKMEZET AL
RERZHRIERGESHER. RPRHEEHEE
W, RRRFHERAEMEEESEE, £l
BRAFEEMEMS R ERSR, FrolURERH
ME A AT RERIEHETERAKR. RRR
RELRBEBMEAmME T XM ERE, HE2FHU
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Table 4 Load-deflection of different reinforcement methods

S /mm
THE/KN
0.7Pu A2 0.7Pu = 0.7PuU %%
20 231 2.18 2,63
25 2.90 2.76 3.34
30 3.50 335 3.99
35 4.14 3.98 4.60
40 477 4.60 5.11
45 5.42 5.24 5.72
50 6.06 5.87 6.33
55 6.67 6.47 7.01
60 731 7.10 7.59
65 7.98 7.76 8.25
70 8.62 8.39 8.93
75 9.32 9.08 9.68
80 10.05 9.80 10.45

23 T
231 BYHRBEE

TR v B 7 W A TH = T 1) 43 AT B R R R 4k
TERMBREREE, EARSRIEETEHREE
H BT AR S S fion. WESHRTLLE
H, E£REMEFRMEAGRT, HEREAME
WL AE R & R BRI N K, REBINIE
E R/ REE BTN MBS HEm L
EFH, HBREBEB/NYO.7ERBER, MEE
PEBTMNEZLMERR; M0.84%. 0.9fFHMMKMR
HBMEEWEEXERE. EMEE, TR
EBLmEE, BERLSME. BRELENHZ
HFE—EREENEEEE.

250 -

o 10 kN
—A—15kN

SNl
\~§\ N A\ v 20 kN

NN =
N

*25kN
—<—30kN
—>—35kN
—o—40 kN
—*—45kN

* S0kN
—9o—55kN
60 kKN

HH % 5 /mm

Pl bk VRN ;\»\.\o:

-1000  -500 0 500 1000 1500
WM

(a) 0.7f5BE

T % ¥ /mm

-1000 500 0 500 1000 1500 2000
BRLAE

(b) 0.8f%HHAF

2501 = S5kN
o 10kN
—a—15kN
v 20kN
e 25kN
—<«—30kN
—»35kN
—e— 40 kN
*— 45 kN
o 50 kN
—o—55kN

\\\\\\ L 60N

;\\\\ N
\ \\\

50 h
& ° \Av{b\ > ‘o\k‘\ia

B B /mm

-1000 -500 0 500 1000 1500 2000
PhRLAE

(c) 0.9f5HEEGE
5 FEABRWGMETRDEETHAE
Fig. 5 Variation of section strain under different overload am-

plitude
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Table 5 Test measured load

WHES PN f,fom P REIEE% PN f /AN P REWEE % P, /KN L. /RN P RTIRE/%
RC 10.0 0.90 - 90.0 12.80 - 94.00 23.50 -
CFN 12.0 1.52 20 93.0 14.30 3.0 97.00 25.00 3.0
CFN1 15.0 1.72 50 95.0 12.58 5.0 102.00 28.00 8.5
CFN2 16.0 2.42 60 99.0 23.60 10.0 102.52 26.40 9.0
CFN3 16.2 1.53 62 99.2 21.30 10.2 102.63 26.20 9.2
CFN1U 12.0 1.50 20 93.0 15.23 3.0 98.00 29.23 43
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