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2. Analiza studiów literaturowych
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enia 
granicznego 0

exp
uM

2Ø10 A400C pod ob
seria (4 sztuki) to belki wzmocnione k oziomie 

podczas wzmacniania. Konstrukcja badanych belek przedstawiona jest na rysunku 1.

Rys. 1. Konstrukcja belek podstawowych

owierzchni wzmacnianych belek wykonano bruzdy 
o dnio przed 

- ane na 
onych 

w tabeli 1.

Rys. 2. Przekrój belki wzmocnionej i zbrojenie koszulki

Belki badano w 
ugi

Belki serii II- w-
- 0.3, 0.5, 

0.7, 0.9 0
exp
uM anie (rys. 3, 4). 

przekrój belki

zbrojenie
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belki

Przekrój 
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kNm
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,
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plastyczno-

w belce 

exp
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exp
u adM

Moment 
niszcza-

cy 
exp
fM 0

exp
u
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u

M
M

,

0

exp
u ad
exp
u

M

M

1 B 1.1 23,6 – 26,51 – –
2 B 1.2 24,0 – 26,55 – –
3 Br 2.1-0,7 16.75 30.81 37.78 43.9 - 1.587 1.226
4 Br 2.2-0,7 16.48 30.23 37.66 42.3 - 1.582 1.246
5 Br 3.1-0,3 7.1 44.18 40.17 48.5 1.856 - 0.909
6 Br 3.2-0,3 7.1 43.11 40.08 48.2 1.811 - 0.930
7 Br 3.3-0,5 11.78 45.0 43.44 49.7 1.891 - 0.965
8 Br 3.4-0,5 11.75 43.83 43.11 46.7 1.842 - 0.984
9 Br 3.5-0,7 150 15.82 36.37 45.85 48.5 - 1.926 1.261

10 Br 3.6-0,7 16.51 35.62 44.26 50.1 - 1.860 1.243
11 Br 3.7-0,9 21.06 31.43 43.66 47.2 - 1.834 1.389
12 Br 3.8-0,9 21.04 31.45 45.71 51.2 - 1.921 1.453

IV

13 Br 4.1-0,7 16.45 40.32 49.53 55.5 - 2.081 1.228
14 Br 4.2-0,7 15.83 40.40 49.01 53.0 - 2.059 1.213
15 Br 4.3-0,9 21.1 32.56 49.17 55.4 - 2.066 1.510
16 Br 4.4-0,9 21.26 32.34 51.34 55.54 - 2.157 1.588

enia podczas wzmacniania belek na ich 
cnione przy 

0
exp
uM

zbrojenie koszulki, mianowicie 2Ø10 
0

exp
uM

0
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Rys. 6. Typowy obraz zarysowania z obetonowanie
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uM granicy plastyczno

ocnienia zdefiniowano jako 

cnionych 
belek przeanalizowano belki serii II, III, IV (seria II - 2Ø8, seria III - 2Ø10, IV - 2Ø12 serii 

0
exp
uM ). 

Wzrost stopnia zbrojenia obetonowania
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Investigation of the bearing capacity of reinforced concrete 
beams strengthened with reinforced concrete ring under load
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Abstract: Bearing capacity of normal cross section of bending concrete elements 
reinforced with reinforced concrete ring under load was investigated. Experimental 
researches of 4 sets of beams with the total number of 16 units were carried out.

The results of changes of stress-strain state settings depending on the load level, addi-
tional reinforcement, influence of limit level load were analyzed. The three characteristic 
stages of stress-strain state of reinforced concrete beams strengthened with reinforced 
concrete ring were defined. Results of experimental investigations of bearing capacity of 
normal cross section of strengthened beams with reinforced concrete ring under load were 
presented. Enhancing effect was calculated. According to the results of researches of 
strengthened beams plots of strain of working armature depending on current bending 
moment were constructed.

Keywords: reinforced concrete, normal cross sections, strengthening under load, 
reinforced concrete ring, bearing capacity


