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(Rys. 1)

Rys. 1. Przekrój profili T-NSMR, sposób wzmacniania belek  profilami CFRP oraz widok wzmocnionej 
powierzchni (wymiary w mm)
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Rys. 4. Sposób zniszczenia wzmocnionych elementów
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Lp. Symbol belki Fu hf ef,flange ef,web umax fct,cube fct,cube Stal     
[kN] [%] [%] [%] [mm] [MPa] [MPa]

1 B30_214_A 49 - - - 107,5 41,5 3,5 fy=523Mpa
Es=209GPa
rsl=0.22%2 B30_214_1T_15 91 86 0,73 0,75 29,4 - -

3 B30_214_2T_15 112 129 0,52 0,55 25,9 41,4 3,5

4 B30_220_A 94 - - - 128,2 39,6 3,5 fy=565Mpa
Es=198GPa
rsl=0.45%

5 B30_220_1T_15 135 44 0,64 x 26,2 41,1 3,6

6 B30_220_2T_15 172 83 0,66 0,71 32,6 46,8 3,6

o-

o

wzmocnie

86% (belki o rsl=0.22%) i 44% (belki o rsl=0.45%.) We wszystkich wzmocnionych belkach 

niewzmocnionymi. 
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e
betonu w przekroju.

ytowych profili 
(Rys. 5.). Ubytek maksy
profilam
w

zbrojenia kompozyt

i

maksy - 8mm dla belek 
o -16mm dla belek zbrojonych d
o

jego uplastycznieniu. 

Lp. Symbol belki 25kN 35kN 50kN 75kN 100kN 125kN 150kN
1 B30_214_A

[m
m

]

5,0 6,0 - - - - -
2 B30_214_1T_15 3,0 5,0 8,0 19,0 - - -

3 B30_214_2T_15 3,0 4,0 6,0 11,0 19,0 - -

4 B30_220_A 2,0 4,0 6,0 11,0 - - -

5 B30_220_1T_15 2,0 3,5 6,0 10,0 16,0 19,0 -

6 B30_220_2T_15 1,5 3,0 5,0 8,0 12,0 15,5 23,0
x –

o-

szczono na Rys. 7. Wykres pokazuje 

w
w ef,flange,max

=7,5‰ zarejestrowano w belce B30_214_1T_15, a minimalne równe ef,flange,min=5,2‰ 
w y-
towymi. 

awiono na Rys. 7.
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Rys. 6. 

i h belek mierzone na poziomie zbrojenia 

o rsl=0.45% oraz 1,5‰ dla belek o rsl=0.22%.
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przekroju po

-80% maksymal-

4. Wnioski
Proponowany przez autorów nowy system wzmocnienia T- o-

w o-

·
elementów po wzmocnieniu w zakresie od 45% do 130% 

w porównaniu z elementami niewzmocnionymi. 
·

·
·

zbrojenia stalowego, gdzie maksymalne odkszta
·

niszcz u-
o szybsze-

y-
tu zarejestrowanych w badaniu.

e-
k wzmocnionych teowymi 

profilami.

Podziekowania

programu badawczego.
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Flexural strengthening of RC beams by using 
a near surface mounted T-section profiles
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Abstract: The paper presents test results of an experimental program of four full-
scale RC beams, strengthened in flexure with T-section carbon fiber reinforced polymer 
(CFRP) profiles and two reference beams subjected to a six point bending. The novel shape 
of CFRP profile combines both the near surface mounted (NSM) and externally bonded 
(EB) strengthening systems. The application of the CFRP profiles consisted of gluing both 
the web and the flange of the profile to the concrete surface. RC beams made of the same 
concrete class were differed by the internal steel reinforcement ratio and in a number of 
applied profiles. Efficiency of this new strengthening product was determined by compari-
son of the strengthened and non-strengthened RC beams. An increase of the CFRP-concrete 
bond area and high stiffness of the T-section profiles significantly improved the strengthen-
ing ratio (up to 130% of the reference beam) and reduced the maximum mid-span deflection 
(ranged of 70-80%) of the non–strengthened beams. The CFRP strain utilisation equal to 
67% of the tensile strain corresponded to the maximum CFRP strains equal to 0,73%. The 
promising test results exhibit this system as a very attractive proposal of new strengthening 
technique used for field applications of the  existing structures.

Keywords: T section profile, CFRP, flexural strengthening, composite, Reinforced 
concrete beam, capacity, strain


