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METOJIUKA MIABUIIIEHHS HECHOI 3JIATHOCTI 3AJII30BETOHHUX
MOCTOBHUX BAJIOK AJIs BIAITOBIIHOCTI
CYYACHUM TPAHCIIOPTHUM HABAHTAXKXEHHAM

Minwkosa A. /1.
HaunionajibHU#i TPAHCTIOPTHUI YHIBEpCUTET

Anomauin. Y cmammi 00TpyHmosano memoouxy niOSUWEHHS. HECHOL 30AMHOCMI MUNOsUx 3anizobe-
MOHHUX MOCMOBUX OANOK 015 iX adanmayii 00 8UMO2 CYYACHUX MPAHCNOPIMHUX HABAHMAICEHb. AK-
MyanbHicmb poboOmu 3yMo6LeHa QI3UUHUM [ MOPATbHUM CMAPIHHAM HASIBHO20 MOCHO8020 QOHOY,
3HAYHA YACMUHA AKO20 OY1a CHPOEKMO8aHa nio 3acmapini Hopmamueui Haeanmaoicenns (H-30, HK-
80). Ananiz nokasae, wo HaseHi KOHCMPYKYii Hapaszi demoncmpyroms deiyum miynocmi (0o 20—
25 %) wooo cyuacnux xknacie nasaumasxcensv (AK-15, HK-100). Lle cmeopioe 3a2po3y besneyi pyxy i
npU3600UMb 00 NEPEOUACHO20 PYUHYBAHH KOHCMPYKYIN. /[na po36’sazanns npobiemu GUKOPUCMAano
PO3PAXYHKOBUU AHANIZ HANPYICEHO-0ePOPMOBAHO20 CMAHY MUNO0B0T OANKUY, GUIHAYEHO KINbKICHULL
Oeiyum miyHocmi 1l 3MO0€IbOBAHO NPOYEC NIOCUNEHHS 13 3ACMOCYBAHHAM 308HIUHbLOI NONEPEOHBO
Hanpyoicenoi apmamypu. Pospobiena memoouxa € nociioo8HUM AIcOPUMMOM [HICEHEPHUX Oill, uo
nepeodayae GUHAYEHH ONMUMATLHUX NAPAMEMPIE APMYBAHHSL 1l PO3PAXYHKOBO20 3YCUILIL HONEpeo-
Hb020 HANPYIHCEHHS, HEODXIOH020 0151 KOMNEHCayii Oehiyumy MiyHoCmi.

Knrouosi cnosa: 0oszo6iunicms, 3aniz00emonna KOHCMPYKYIs, NIOCUNEHHSl, NONEPEOHE HANPYICEHHS,
Micm, MOOENIOBAHHS, HANPYICEHO-0ehOPMOBAHULL CMAH, HECHA 30aMHICHb, PEKOHCMPYKYIS, MPAHC-

NOpMHe HABAHMANCEHHS, MemoO CKinuenHux enemenmie (MCE).

Beryn

BBakaeThcsl, MO0 TEPMiH CIIYKOU MOCTOBHUX
criopyn craHoButh 100 pOKiB, OCKIIbKH Hai-
OLIBII TOBTOBIYHUMHU iX €IeMEHTaMH € OTOpH i
byHIaMEHTH.

BonHouac TepMmiH ekcrutyartarii mporoHOBUX
OynoB € 3Ha4HO KopoTmmM (Tipudimsao 40 po-
KiB) 32 YMOBH TIOBHOI BiJICyTHOCTiI CHCTEMaTHY-
HUX PEeMOHTHHX poOiT. [lepeBaxkHa OiNBIIICTH
MOCTiB B YKpaiHi 3ayi300eToHHi. Ha aBTromo0i-
JBHHUX JIOpOrax 3arajbHOr0 KOPUCTYBaHHS Iep-
J)KaBHOI'O0 3HAYEHHS IX 4YacTKa CTAHOBUTh Maii-
xe 94 % [1].

binbmricte mporoHoBuX OyIOB MOCTOBOTO
¢donny Ykpainu, 30kpeMa TUNOBI Oanku Bum.
122-62, Oynu cOpOEKTOBaHI BiAMOBIIHO 10 3a-
CTapuINX HOPMAaTUBHHUX HABaHTAXXEHb TOTO Ya-
cy, 3okpema H-30 Ta HK-80. Lli HaBaHTa)XeHHS
€ 3HAYHO HW)KYUMH 3a CydacHi. 3a OCTaHHI Jie-
CATHIIITTSA 3pOCja IHTEHCUBHICTH pyxy. IlosBa
BEJIMKOTA0APUTHOIO ¥ BEJIMKOBAroBOrO TpPaHC-
MOPTY BUMarae 1mepeBeIeHHs MOCTIB Ha CydJacHi
KJlacl HaBaHTaXeHb, 30kpema AK-15 Ta
HK-100.

Le cipuunase nepegyacHuid Gi3udHUE 3HOC
KOHCTPYKI[if, TMOSBY TPIIUH 1 3HWKEHHS iX
HecHO1 3aaTHocTi. OTXKe, 3HaUYHa YacTHHA JKUT-
TEBOTO LMKy CIOPYIOH IMPOXOAUTH B YMOBax
NepeBaHTaXEHHs, 10 MPHU3BOAMUTE J0 Mepeaya-
CHOrO0 pPyHHYBaHHS W IEPEBHTpAT KOIITIB Ha
PEMOHTH.

AmnaJi3 myomaikanii

[Ipobnema 3HIWKEHHS HECHOI 3[AaTHOCTI Ta
MOPaJIBHOIO CTapiHHS 3a1i300€TOHHUX MOCTO-
BUX KOHCTPYKIIifl € ONHIE0 3 HAWOLIBII aKTya-
JHHHUX Y Cy4yacHOMY OYAIBHHIITBI, IO ITiTBEp-
JOKYETHCS YUCIIEHHIMH HAYKOBUMH pOOOTaMH i
ramy3eBuMH 3BiTamu [2]. [lepeBaxkHa OLIbOIICT
MOCTOBOTO (oHIY Oyna moOy/I0BaHa B CEpeArHI
XX cT., a KOHCTPYKIIii po3paxoByBaIUCS BiJIO-
BiJTHO 0 HOPMAaTHBHUX HaBaHTaKEHb TOTO Ya-
cy, Hanpukmnag H-30 i HK-80 [3]. V poGorax
ykpaincbkoro HaykoBug Il. Cramryka mmpoko
PO3TJISAAETHCS METOMKA TTiIBHIIICHHS JIOBIOBi-
YHOCTI HPOTOHOBHUX OYZOB 3a JIOTIIOMOIOI0 30B-
HIITHBOTO apMyBaHHA [4, 5].

HaykoBni 3 JIHINPOBCHKOTO HAIiOHAIHLHOTO
VHIBEPCUTETY 3alli3HUYHOTO TPAHCIOPTY iM.
akaz. B. Jlazapsuna (M. IlonoBuu, O. MupoHIoK,
B. bopmioB) y cBoix po6oTax [6] HaroJomyrOTh,
0 HaWOLIbII €PEKTUBHUM CIIOCOOOM IIiJICH-
JIEHHS 3a HAasBHOCTI 3HAYHOI BTpPAaTH HECHOI
3JATHOCTI € BJIAIITYBAaHHS JOJATKOBHX PO3BaH-
TQXYBIBHUX TPHUCTPOIB, IO IepeadavarTh
BUKOPUCTAHHs ILIPEHreNiB 1 MONepeIHbO Ha-
NPY>KEHUX CTPUKHIB.

e miaTBEpKY€ETHCS THM, IO 30BHINIHS T10-
NepeAHbO HAIpy)KEHa apMmarypa Ja€ 3MOry J0-
JaTH B KOHCTPYKIiIO KOHTPOJIbOBAHE CTUCKAJIb-
HE 3YCHJUIA, sIKe KOMIUIEKCHO MOKpAIIy€e Xapak-
TepUCTUKH Oajku: 3a0e3redye MOBHE BiAHOB-
JICHHST HECHOI 3/1aTHOCTi, 3HAYHE IiJIBUIICHHS
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YKOPCTKOCTI (3MEHIIICHHS MPOTHHIB) 1 rapaHToO-
BaHE IiABUILCHHS TPIIIWHOCTIHKOCTI.

Mera if mocTaHOBKA 3aBAaHHS

Mertoro ctarTi € OOTpyHTYBaHHA Ta JeTalli-
3alisl METOIMKH IMIJABUILEHHS HECHOI 31aTHOCTI
TUTIOBMX  3aji300€TOHHMX  0ajgoK  MOCTIB
(ma mpukiami Oanku Bum. 122-62 3aBHOBKKH
16,76 M) 3a JOTIOMOTOIO 30BHINTHLOTO ITOTIEPEI-
HBO Hampy>XKeHOTO apMyBaHHs Ta ajanTamii 10
CydJacHHUX HaBaHTAKEHb.

Jns mOCATHEHHS TOCTaBIIEHOI METH HeoO-
X1IHO MPOBECTH PO3PaxXyHKOBHH aHai3 HaIpy-
JKEHO-1e(pOPMOBAHOTO CTaHy HASIBHOT OAJTKHU ITiJ
HOPMATHBHIMH HAaBAHTAXCHHAMHU IPOEKTYBaH-
s (H-30, HK-80) # cy4acHUMU TpaHCIOPTHH-
mu HaBaHTaxeHHsAMH (AK-15, HK-100) s
KUTbKICHOTO BHU3Ha4YeHHS Ae(inuTy HECHOI 37a-
THOCTi; PO3pOOUTH PO3PaxyHKOBY MOJEIH ITijI-
CHJICHHSI Oalki 30BHILIHBOIO TMOTEPEIHbO Ha-
NPY>KEHOI0 apMaTyporo 3 BU3HAUCHHSM HEOO-
XIHOTO 3YCHIIIS TIOTIEPEIHBOTO HANpy>KEHHS;
BUKOHATH TOPIBHSUIBHUI PO3paxyHOK HECHOL
3JATHOCTI ¥ MOKAa3HHKIB EKCIUTyaTalliifHOi TpH-
JMATHOCTI (OPCTKOCTI Ta TPIIIMHOCTIHKOCTI)
Oayku 0 Ta TiCKA MiACHICHHS; OOTPyHTYBaTH
nepeBaru 3amporOHOBaHOI METOAWKU IIiJICH-
neHHs (30UTBIICHHS HECHOI 3MaTHOCTI, 3MCH-
IICHHS TPOTHHIB, MiABUIIEHHS TOBTOBIYHOCTI);
chOopMyIIOBaTH MPAKTHYHI PEKOMEHMAIT 1010
3aCTOCYBaHHs METOAMKH MiJICHICHHS THUIIOBUX
MOCTOBHUX OaJIOK.

Buxknaa ocHoBHOro MaTepiany

[IpenmeToM AOCHIKEHHS € MPOTOHOBI Oy-
JIOBH, BUKOHAHI 32 THIIOBHMH MpOEKTaMu Bui.
122-62. IIpoext HaOys unHHOCTI 1962 poky. Lle
OJIMH 3 MEPIIMX THUIOBUX IPOEKTIB MPOrOHOBUX
Oy/Z0B MOCTIB 13 TIOIIEpEJHIM HATATOM po0OoUoi
apmatypu. [lomepennpo HampykeHa poOoda
apMaTypa B HIDKHbOMY I0sICi BUKOHAaHA 3 Myd-
KIB BHCOKOMIITHOTO JpPOTY JiaMETpOM 5 MM.
Harar apmarypu BHUKOHYBaBcS Ha YIOPH [0
OeToHyBaHHs (CTeHA0Ba TeXHONOTIs). [Iporono-
Ba Oy/lOBa MICTUTh AEKiIbKa OalOK IMOCTIHHOI
BUCOTH, 00’ €IHAHUX JIEKUIbKOMA ONECPCUYHUMHU
niadparmamu.

Bucora 6asiok 3anexurh BiJl JOBXHHHU IPO-
TOHY, KUIBKICTh 0aJlOK y TIONepedHOMY Hepepisi
MOCTY BH3HAYa€THCSI PO3MIPOM IMPOi3HOI YacTH-
HU ¥ mupuHOIO0 TporyapiB. Koxna Ganka mae
BEPTUKANBHY CTIHKY TOCTIHHOI TOBIIMHH W TO-
PHU30HTANIBHY TUTUTY, a TaKOXK PO3IMIMPEHUI HU-
JKHIM Tosic, A€ po3MillleHa MONepeIHbO Harpy-
eHa apMatypa. [lonepenne HanpyXeHHs1 apMa-
TypH QiKCyeTbcst B OETOHI HHKHBOTO TIOSICY 3a
JIOTIOMOTOI0  KapKaCHO-CTPHXKHEBHX  aHKEPIB.

UacTrHa MydYKiB TOIMEPEAHBO HAIPYKEHOI ap-
MaTypHy Ha AiSHKax OalloK moOnm3y omop Bifi-
THYTa Bropy i TakMM YMHOM CIIpUHMAaE Monepe-
YHY CHITy Ha IIUX JUIAHKaX [7].

|

Puc. 2. T'eomeTpuuni po3mipu 6aiok
Bun. 122-62

s BU3HAYEHHS 3yCHIIb Y KOHCTPYKTHBHHUX
eJleMeHTaxX MPOrOHOBOI OYA0BH OylIO CTBOPEHO
TPUBUMIpPHY MOJETh 3alli300€TOHHOI OaiKu
(puc. 2) y mporpamHomy Komruiekci «JIIPA-
CAIIPy, Ha OCHOBI 5IKOi CPOPMOBAHO BiJIIOBiJ-
HYy pO3paxyHKOBY cxemy (puc. 3). Taxwit miaxizg
3a0e31MeYnB MOXIIMBICTh BIATBOPUTH MPOCTOPO-
BY POOOTY KOHCTPYKIIii.

Puc. 3. 3D-monens B I1IK «JIIPA-CAIIP»

Puc. 4. Po3paxyHkoBa cxema B
IK «JIIP-CAIIP»
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Hecna 3pmarHicTh Oanku 1O 3THHAUTBHOMY
MOMEHTY, 3TiIHO 3 THUIIOBUM IPOEKTOM, CTaHO-
BHUTH 192 TC*M.

Y Mexax IOCIiIKEeHHS POBEICHO MOJEIIO-
BaHHA Ha HaBaHTakeHHA H-30. Po3paxynkoBuii
3THHAJIBHUN MOMEHT Bij HaBaHTaxkeHb H-30 Ta
HK-80 cranoButh 175 tc*M. lle cBimunth mpo
T€, IO HA MOMEHT IMPOEKTYBAaHHS HECHA 3/aT-
HICTh TPOTOHOBOI OYJOBYM 3aJIOBOJIBHSIIA HOP-
MaTHBHI BUMOTH.

IIpoTe HecHa 37ATHICTH OAJKH TPOTOHOBOT
OynoBu om0 HaBantaxkeHb AK-15 ta HK-100
He 3a0e3leueHa, OCKUJIBKM, BIAIIOBIAHO 10 00-
YUCJIEHb, PO3PAaXyHKOBUN 3TMHAJBHUNA MOMEHT
CTaHOBUTH 240 TC*M.

Puc. 5. Enropu 3ruHaNsHIX MOMEHTIB 0aJIOK ITPOTro-
HOBOT OyTOBH BiJl pO3PaXxyHKOBHX CIIOJYYCHb Ha-
BaHTaxkeHb, AK-15 + moctiitni (Max = 240 Tc*m)

Kinpkicanit medinuT HECHOI 3AATHOCTI IO
3THHATEHOMY MOMEHTY CTaHOBUTB!

Jedinur = 240 — 192 =48 Tuc- ™.

Js omiHrOBaHHS HEOOXIIHOIO IMiJCUICHHS
po3paxoBaHo JedilUT MIIHOCTI Y BIJICOTKAaxX O
CrocoOOM TIOpIBHSHHS BENHYUHH JIeiluTy
HecHol 3maTtHocTi AM = 48 TUC* M 3 HeoOXil-
HOIO HECHOIO 3/IaTHICTIO 32 Cy4acHHMMH HOpMa-
MU Myeo6xipne = 240 TC*M Ta HassBHOIO MPOEKT-
HOIO HECHOIO 3JIaTHICTIO My 454 = 192 TC*M

AM
6 =——x100%;
MHeoni,aHe
48 THC - M

= ——%x100% = 20%.
240 TuCc* M % %

Ie cBiquuTh PO HEOOXIAHICTH ITIACUICHHS
KOHCTPYKIIT 118 11 aganTanii 70 cy4acHHX Tpa-
HCIIOPTHUX HaBaHTaeHb 1 3abe3redeHHs Oe3-
MEYHOT eKCIUTyaTallii.

Jlnst mikBiganii BCTAaHOBJIEHOTO AeilUTy He-
CHO{ 3JJTaTHOCTI OyJI0 00paHO METOJ ITiACHICHHS
30BHIIIHBOI TOMNEPEIHHO HANPYKEHOI apMa-
TYpO¥O, SIKUW JTA€ 3MOTY JOJTYYUTH B KOHCTPYK-
I[iI0 KOHTPOJILOBAaHE CTUCKAJIbHE 3YCHIUISA [0

MIPUKJIAACHHS 30BHINTHIX EKCIDIyaTallifHuX Ha-
BaHTaXeHb. Lle 3ycHiuis KOMIIEHCYE PO3TATAIb-
Hi Hampy>XeHHS B PO3TATHYTIM 30HI Oaiku, sKi
BUHUKAIOTh BiJl BIACHOT Bard W TUMYacOBOTO
HaBaHTAKEHHSI.

st peamizarii 11poro Metoy Oyno po3poo-
JICHO PO3PaxyHKOBY MOJENb, IO Mependavae
BUOIp Marepiany: BHKOPHCTOBYIOTHCS BHCOKO-
MIIHI CTaJIeBi KaHATH, 10 MAaOTh BUCOKY CTiH-
KICTh JI0 pernakcarii Hampy>XeHb 1 BH3HAUYEHHS
reoMeTpii; KaHaTH PO3MIIIYIOTHCS 30BHIITHBO 3
EKCHEHTPUCUTETOM IIOJ0 HEHUTpaIbHOI OCi, 10
3a0e3neuye MaKCUMAabHUN CTUCKATBHUN eeKT
Y PO3TATHYTI 30Hi.

Puc. 5. Po3paxyHkoBa MOJIeNb TIOMIEPETHOTO TIepepi-
3y GaJIKu IPOTOHOBOI OyIOBH 3a THUIIOBUM IPOEK-
ToM Bun. 122-62 3 mificWICHHSIM IBOMa CTPUXK-
HSMH TIOTIEPETHRO HANPYKEHOI0 apMaTyporo

YHaCHiI0OK po3paxyHKiB BU3HAYEHO, IO IS
Oanku Bun. 122-62 HeoOXimHuit mpupict HeCHOT
3IATHOCTI MOXe OyTH JOCSATHYTHH 3a JOIOMO-
TOI0 YOTHPHOX KaHATIB giameTpom 15,2 MM.

HecHa cripoMosKHICTh Tepepi3y BH3HAYAETh-
s 3a (OpMYJIOH0:

M, =R, b, -x-hy—x,-if -x<
<h;R,-b, -hy—0,5h, +Rb-b-xx

x(hy — x, )otherwise

ne M, — rpaHuYHMI MOMEHT ONOpY MNEPEPisy
OaJkw, SKAW BU3HAYAE 11 HECHY 3/1aTHICTh;

R}, — po3paxyHKOBHiA omip OETOHY Ha CTHCK,
XapaKTEePUCTUKA MIIIHOCTI OETOHY, SIKa MiCTUTh
KoedillieHTH HaIIHHOCTI, 10 3aJIeXKHUTh Bif Kia-
cy OeTony;

b — mmpuna pedpa 6anku;

hy — pobGoua BucoTa mepepi3zy Oayiku, 110 BHU-
3HAYAETHCA SK BiJICTaHb BiJ] CTUCHYTOI I'paHi 10
HEHTPY Bard po3TATHYTOT apMaTypH;

b1 — mmpuHa nonuii (BEpXHbOi YaCTUHH);

hf1 — ToBIMHA TONMMI (BEPXHBOI YaCTHHH)
Oanku;

X — BHCOTa HEHTpanbHOI Oci Bix HaHOiIbII
CTHCHYTOI I'paHi mepepisy.



Bicuuk XHALLY, Bun. 111, 2025

BianoBigHO 10 BUKOHAHMX PO3PAXYyHKIB:
M., = 70,2 Tc- m.

Omxe, HaWOIMBIINN PO3PaxXyHKOBHU 3THHA-
JIBHUA MOMEHT BiJ HOCTIMHMX 1 THMYacCOBHX
HABaHTaXXEHb, 110 BUHUKAE B CEPEIIUHI IPOTOHY
(Mp.ioc), BABHAYEHO SIK:

My noc = 192TC- M+ 70 TC - M;
M;pnoc = 262TC - M > 240 TC - M.

ITicins wporo miACWIEHHS HECHA 34ATHICTH
Oanku moxgo HasantaxkeHb AK-15 ta HK-100
Oyne 3abe3meuena, 240 tc-m < 262 Tc-*M.

3ami300eTOHHI €JIeMEHTH, TOCHJICHI IpHBa-
PIOBaHHSM J0AATKOBOI apMaTypy B PO3TATHEHIH
30Hi, PO3PaXOBYIOTECS SIK €IEMEHTH CYLIIBHO-
ro mepepizy (3 yMOBOIO 3a0e3NedeHHs CIiIbHOT
po0oTH), NpHIiMalOuu, IO TPaHUYHUN CTaH
MOCWJICHOI KOHCTPYKIIi HACTae OJHOYACHO 3
JIOCATHEHHSM HAasBHOI Ta JONATKOBOI apMaTypu
PO3paxyHKOBOIO OIIOPY.

Jns BU3HAYCHHS TPIIUHOCTIKKOCTI KOHC-
TPYKIii MPOBEJIEHO PO3PaxXyHOK BiAMOBITHO IO
BUMOI' Jpyroi Ipynu TpaHWYHUX CTaHiB. Pe-
3yJIBTaTH TaKOTO aHaji3y Aal0Th 3MOTY BCTAaHO-
BUTH MOXXJIMBICTh YTBOPEHHS TPIIIUH IiJ| Ai€l0
eKCIUTyaTallifHuX HABAHTaKEHb.

BucHoBku

JocmimpkeHHss TATBEpAWIIO, IO HasSBHUIMA
(GoHIT THITOBUX 3a1i300€TOHHUX MOCTOBHX 0a-
JIOK, CIIPOEKTOBAHMX TiJ 3acTapiiai HOPMATHBHI
HABaHTAXKEHHS, Mae ae]inmuT HECHOI 3aTHOCTI
MI0JI0 CyYaCHHUX BHUMOT JI0 TPAHCIIOPTHUX HaBa-
Htaxenb (AK-15 ta HK-100). dns mikeigamii
0pOro AeinuTy OOTPYHTOBAHO METOAWKY Iif-
CWJICHHS 30BHIITHBOIO TIOMEPEIHBO HAIpyxKe-
HOlO apmatyporo. Llg Metoamka mnependauae
TIOCHTIIOBHUH PO3paxyHKOBHI aHaii3 HampyKe-
HO-7IC()OPMOBAHOTO CTaHy, BU3HAYEHHS HEOO-
XIHOTO 3yCHJUISI TOTIEPEAHBOTO HANPYKEeHHS 1
mig0ip ONTUMANBHOT KIIBKOCTI apMyBaJIbHUX
€JIEMEHTIB.

MogenioBaHHsT JOBENO, L0 3aCTOCYBAaHHS
30BHIIIHBKOI TOMEPEIHBO HAMPYIKEHOI apMaTypH
3a0e3neyye TIOBHE BIJHOBJCHHS HEOOXIIHOT
HECHOI 3JaTHOCTI, M0 TapaHTy€e BiAMOBITHICTH
cydyacHUM HopMaMm MinHocti. OtTxe, BIIpoBa-
JOKEHHSI 3arpONOHOBAHOI METOJHMKH € HayKOBO
OOI'pyHTOBaHUM 1 HAHOUIBII TOUIIBHUM TEXHiY-
HUM PIIICHHSIM JAJs1 KOMIUIEKCHOI MOAepHi3amii
Ta ajanTaiii THIIOBMX MOCTOBHX OaJIOK JIO0 Cy-
YaCHUX YMOB €KCILTyaTallii.
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Increasing the Bearing Capacity of Reinforced
Concrete Bridge Beams to Meet Modern
Transport Loads

Abstract. The article justifies the methodology for
increasing the load-bearing capacity of typical rein-
forced concrete bridge beams, designed under out-
dated regulations (N-30), to adapt them to the re-
quirements of modern transport loads (AK-15). The
critical strength deficit of existing structures, result-
ing from physical and moral obsolescence, is identi-
fied (up to 20-25%). To solve this problem, a compu-
tational analysis of the stress-strain state of a typical
beam was performed, quantifying the strength deficit,
and the strengthening process was modeled using
external prestressed reinforcemen. The developed
methodology provides a sequential engineering algo-
rithm, including the determination of optimal rein-

forcement parameters and the required prestressing
force to fully compensate for the strength deficit. This
approach ensures the restoration of the bearing
capacity and a significant improvement in the crack
resistance and stiffness of the structure. Goal. The
goal of this study is to develop and quantitatively
justify the effectiveness of a methodology for streng-
thening typical reinforced concrete bridge beams
using External Prestressed Reinforcement, ensuring
their load-bearing capacity and durability align with
the requirements of modern transport loads (AK-15).
Methodology. The Methodology applied to achieve
the goal is based on analytical and computational
analysis. It involves conducting a comprehensive
stress-strain state analysis of the existing beam un-
der both obsolete design loads (N-30, NK-80) and
current transport loads (AK-15, NK-100) to precisely
quantify the deficit in load-bearing capacity. Follow-
ing the initial analysis, a dedicated calculation model
is developed for strengthening the beam with Exter-
nal Prestressed Reinforcement. This model is crucial
for determining the necessary prestressing force
required to compensate for the established strength
deficit. The final stage is a detailed comparative
verification of the beam's performance across the
first (strength) and second (stiffness and crack resis-
tance) groups of limit states, comparing the results
both before and after strengthening. Results The
study confirmed that typical reinforced concrete
beams, designed under obsolete loads, exhibit a load-
bearing capacity deficit against modern AK-15/NK-
100 standards. A methodology using External Pre-
stressed Reinforcement was substantiated to elimi-
nate this deficit. Modeling verified that the calculated
system fully restores the required load-bearing ca-
pacity and ensures compliance with modern strength
standards, making it the scientifically justified and
most appropriate technical solution for modernizing
these structures. Originality The study develops and
numerically verifies an adaptive EPR strengthening
methodology for the Vol. 122-62 beam, quantifying
its effectiveness against the modern AK-15 load stan-
dard. Practical value. The study provides a scientifi-
cally verified engineering algorithm for the mass
modernization of typical bridge beams, ensuring a
cost-effective path to restoring safety, durability, and
compliance with the AK-15 load standard.

Key words: load-bearing capacity, external pre-
stressed reinforcement, bridge beams, finite element
method, crack resistance, transport loads, durability,
strengthening, reconstruction, stress-strain state.
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