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Fig. 1  Size of the beam and the placing of steel bars
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Table 1  Parameters of steels
4%/ mm f,/MPa E./MPa
8 210 21000
14 300 200000

R2 RFEIMBSH

Table 2 Material parameters of the CF

F¥E bR
PLA#15 JiE/ MPa 3.60 x 103 284
P PER i/ MPa 2.49x10°  1.69 x10*
P BT 3/ % 1.5 -
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Fig. 2 Underside of the strengthened beams
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Fig. 3 Loading scheme and surveying point of beams
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Table 3  Strain value of steels and CF in the strengthened beams

o BERNSCIE BREFAER) OGRS AT e AR
T WPERME/RN BRRE RERIE/KN  BREF 4R
Ll 0 0 66.5 0.004 365
2 14 0.000316  69.0 0.005 113
13 17 0.000 361 70.0 0.005 422
14 20 0.000405  71.5 0. 006 321
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Table 4  Deflection and load in the strengthened beams

- A
R L1 12 L3 14
51RO RAPE 2,39 2,23 2,19 2.34
IR 1) far 2 kN 0 14 17 20
ARSIk 0 -1.21 -1.375 -1.51
0 2.39 1.02 0.815 0.83
10 3.36 213 1.725  1.86
20 4.39 3.2 2.78  2.87
% 30 5.46  4.195 3.935  3.93
40 6.55 5.225 4.985  5.06
2 45 6.97 5.82 5.5  5.615
50 7.495  6.365 6.055 6.195
e 55 7.96  6.955 6.6 6.71
60 8.44  7.495 7.16  1.27
Jm 65 9.015 8.015 7.8l 7.77
70 11.94 8.885 8.71 8.59
=1 72.5 14.27 10.788 10.43 9.7
75 17.01 12.958 12.54 11.91
77.5 19.165 14.898 14.46  13.8
80 22.065 16.858 16.4  15.67
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Reliability Analysis of the Prestressing Force CFRP

Strengthening RC Beams
ZHAO Jun
( Department of Civil Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract; In order to make use of the high strength of CFRP, an analysis is based on the experimental study on
the reliability of five beams with opposite loading, before and after being strengthened by the CFRP. Then a new
way of strengthening and repairing the concrete structure is put forward. The result shows that the structural re-
liability will increase to 0. 713, 0. 838 and 1. 007 when the opposite loading is added from 14 kN to 20 kN.
Therefore the new way to strengthen the beams can make good use of the high-strength of CFRP and well control
the rack of structural members, and can greatly increase the security.
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