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Tab.1 Information of composite beams
- LEmE TERME BB B . P 8 s, : A
dy, Xt,/em  dy Xt d, Xt pakiil " ’ ! ’

B-1 45%x3.5 70x3.5 38 x4 100”5 1252 0.21 0.49 45x3.5 70x3.5 38x4 42x6
B-2 45 x3.5  60x3.5 38 x4 12¢"5 1252 0.21 0.59 45x3.5 60x3.5 38x4 42x6
B-3 45%x3.5 63.5x5.0 38x4 12¢"5 1252 0.27 0.49 45x3.563.5x5.0 38x4 42x6
B-4 45%x3.5 70x3.5 38 x4 14¢"5 1252 0.26 0.59 45x3.5 70x3.5 38x4 42x6
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Tab.2 Mechanical properties of steel tube

e 1./ ./ E./
(Nemm™?) (N-mm™”?) (N-mm™?)
45 x3.5 315 360 1.98 x 10°
60 x3.5 310 381 1.98 x 10’
70 x3.5 328 442 1.98
63.5x5.0 330 360 1.98
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Construction detail of steel truss

Fig. 1
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Fig.2 CFRP layout
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Fig.3 Failure characteristic of test beams
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Fig.4 Curve of load deflection of test beams
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Fig.5 Distribution of strain along
the critical section of B —1
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Fig. 6 Relation of stress strain of

concrete secondary load
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Tab.3 Test between the calculated and test values

of ultimate bearing capacity kN - m
N B-1 B-2 B-3 B-4
My 397.0 394.2 475.3 444.0
M 395.3 414.9 441.5 425.6
M:/M; 1.00 1.05 0.93 0.96
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Tab.4 Measured bending rigidity of strengthened beams

WIEE x 10"/

) PeSE/mm /(KN + m) (N - ) ?'“

Joss oo M, s My 4, B, . B, 1 o
B-1 11.77 18.31 178. 66 277.54 2.01 2.01 1.00
B-2 12.69 19.61 177.38 275.55 1.85 1.86 1.01
B-3 13.29 18.97 213.88 332.34 2.30 2.32 1.01
B -4 12.34 17.69 199.79 310.40 2.14 2.04 0.95

e 4 T D R G R EE G By, s A By
PR, T S 7 2/ T B A 00 709% B %
0 052 25 B S L% 8 0 A 2 0
45 % 5 RN B ME 414 (BRI L % A
Foras T By, oy 5305915 15 20 B BV 200 40 1 PR 00 3
75 £ A0S R EE B O 1 3 AL 2%

S SCHRL O T M 1% 2 I 2L 4 R 1 B
BB 2 4 1 R F B9 J 0 0 435 58 (1) B,
SEL U L A 1, hy 8 40 MR P s e, B
HRAF A5 3R 5 PR B L s b
SR M T 5 B 5 2 B

0.85E I,
L 8EL
opp

TE R AR 4L P 2K 4 2 1 85
R HE £, = o s th TR AR B4 i ML 00 02 1
R A AL P I 0 5 o A A
SR Sy TT = X, Vo~ o)
%%:01%%}:0,%%Ha:053ﬁ
=0. 34. % &2 5 B K KOk CFRP A X i [& 22
RO EE 4 520 5 b 2K 10 2 25 98 48 20000 B 41 2
R 0050 191 24 58T 2

0.85E. I,
B o )
0.53 +—
ogp

1T 52 55 K F K 3T B 45 % 5 iy 30000 AR
T ZH A (AR AR 25 BICTE o 280300 RE o M 2 45 1
T 245 2 S W A A FR R 3T Y 45 %
R F9 P . 5 AR G B R AR A (2) , RIS 21
I 25 SR 10 W B2 T (L, DU B2 3 B B 5 5

(1)

a +

DA R |

& B! g 5 Fimnm.
£5 NETEESTMNELR

Tab.5 Comparison between the calculated and

test values of bending rigidity

B/ B/
R B./B.
(10°N « mm”) (10°N « mm”)
B-1 2.01 1.89 0.94
B-2 1.85 1.75 0.95
B-3 2.30 2.41 1.05
B-4 2.14 2.16 1.01
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Flexural Behavior of Damaged Composite Beams Externally Strengthened with
CFRP Sheets Bonded with Inorganic Adhesive

CHEN Wei-hong', MA Jing-ming’, CUI Shuang-shuang’

(1. School of Civil Engineering, Fuzhou University, Fuzhou 350108, China;2. Power Grid Department, State Nuclear Electric
Power Planning Design & Research Institute, Beijing 100095, China; 3. College of Civil Engineering, Fujian University of Tech-
nology, Fuzhou 350108, China)

Abstract: Organic epoxy adhesives are usually used in strengthening concrete structures with carbon fiber re-
inforced polymer ( CFRP) sheets. However, due to the low softening points of organic adhesives which are a-
bout 60 °C, concrete structures strengthened with CFRP sheets bonded with organic epoxy adhesives can not
meet the heat resisting requirements. In this paper, an inorganic adhesive, which can resist at least 600 °C
high temperature, was prepared to paste CFRP sheets to strengthen four simply supported bonded prestressed
composite beams encased circular steel tube truss after ultimate limit state, and test on flexural behavior of
these four beams was also performed. Moreover, normal section load-bearing capacity of these beams and the
curve load-deflection at mid-span were obtained. Experimental results show that it is feasible to strengthen
concrete members with CFRP sheets bonded with inorganic adhesive. Based on the experimental results and
theoretical study, computational method of stiffness is proposed for calculating bending rigidity and normal sec-
tion load-bearing capacity of concrete simply supported beams strengthened with CFRP sheets bonded with in-
organic adhesive. The formula of bending rigidity calculation was also set up, whose results are in good agree-
ment with testing data.

Key words: inorganic adhesive; CFRP sheets; strengthen; composite beam; flexural behavior



