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2. Reliability of reinforced concrete beams, strengthened under load

Pedepar:

1. luceprarifina po60oTa MpucBsYeHa po3pobIeHHIO TPUHIUIIOBUX METO/IMK OI[iHKY HAMiHOCT] HETTOIMIKOISKEHUX
IIPSIMOKYTHUX 3aJ1i300€ TOHHUX 0aJIOK, MiJICUJIEHUX 32 JOIIOMOI00 HApOULyBaHHS PO3TATHYTOI CTPUIKHEBO]
apMaTtypu Ta KOMIIO3UTHOI CTPidKHY, @ TAKOXK BJIALITYBAHHS 3a/1i300€ TOHHOI 060MIMY IIPU [Iii HABAHTAKEHHS,
MIPUHIIMIIOBOIO OCOOJIMBICTIO SIKUX € MPOIO3KLlis BpaXyBaHHS K CTOXaCTUYHOIO [TapaMeTpy PiBHS HABAaHTKEHHS
0ajlok B MOMEHT MificruieHHs. Ha ocHOBI cuioBoi Ta gedopmaliiiiHoi po3paxyHKOBUX MOJiejlell HOpMaJIbHOTO
nepepisy po3po6JieHi METOAVKHY altpoOOBaHi Ha peayibHUX 3a/1i300€ TOHHUX 6ajKax, MifCUIeHUX NpY Iii
HaBaHTaXeHHS. OTPMMaHO PEKOMEHIATYBHI 3HA4EHHS [TOKA3HUKIB HAMIITHOCTI JOCJIiI)KyBaHUX KOHCTPYKLIIN —
iHmeKcy HamifHOCTI Ta IMOBIPHOCTI 6€3BiTMOBHOI pOOOTH. 3aIIPOIIOHOBAHO 3HAYEHHS YaCTKOBUX Koe(illieHTiB
HAJiHOCTI 17151 iH)KEHEPHOTO PO3PaxyHKY PO3TJISIHYTUX THIIIB MiflcuIeHnX 6aJoK.

2. The thesis is devoted to developing of the principle methods for reliability assessment of intact rectangular
reinforced concrete beams, strengthened by adding of stretched reinforcing bars and composite tape, as well as of
reinforced concrete jacket under the action of load, the principal feature of which is the proposal to consider as a



stochastic parameter of the level of loading of beams at the moment of strengthening. The calculation of the
bearing capacity of the normal sections of reinforced beams was performed on the basis of experimental and
theoretical studies, that performed at the laboratory of the Department of Building Structures and Bridges at the
Lviv Polytechnic National University. On the basis of power and deformation calculation models of the normal
section, the developed methods have been tested on real reinforced concrete beams, strengthened under the
action of load. The recommended values of the reliability indicators of the investigated constructions are obtained
- reliability indexes and probabilities of failure-free operation, respectively. Thus, for reliability indexes, the range
of values was from 3.06 to 5.86, and for the probability of failure-free operation from 0.998893 to 0.999999998
(towards increasing the reliability level at the larger percent of reinforcement and decreasing at the increment of
load level at the moment of strengthening). The discrepancy between identical values of indexes found in
accordance with engineering and deformation models of calculation was about 8 %. The values of partial reliability
coefficients - from 1,16 to 1,28 for all methods of strengthening - for the engineering calculation of the considered
types of reinforced beams is proposed, in terms of providing their guaranteed service life in accordance with
national norms governing the principles of ensuring the reliability of new design constructions. In addition, the
obtained results of reliability study make it possible to operate with those variable parameters that have the
maximum influence on variance of the limiting bending moment of beams studied with sufficient accuracy of
calculation. The developed principal methods for assessing reliability make it possible to design strengthened
reinforced concrete bending elements with the assigned level of reliability (efficiency of solutions) - probability of
failure-free operation. Finally, the obtained results allow to choice the most effective strengthening method.
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