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Vidbadd'’

AHoTauisi. BukoHaHa OLiHKA HaIPyXeHO-I1e(h)OPMOBAHOIO CTaHy Ta MII[HOCTI IUIMTH IPOI3HOI Yac-
TUHH aBTOAOPOKHBOT'O MOCTA 32 HEKJIACHYHOIO (YTOUHEHOIO) MOJEIUTIO PO3paxyHKy. B ocHOBI Mozeni 3Haxo-
TATHCS PO3PAXYHKOBI 3aJIEXKHOCTI TEOPii 3ruHy MapyBaTUX KOHCTPYKIIH (OaIOK, TIUT), YTOYHEHI BpaXxyBaH-
HSIM TIOTIEPEYHUX HOPMAaJIbHUX HANPYXKEHb BiJl OOTHCHEHHS IIapiB; METOIU BU3HAYCHHS 3yCHIIb (3THHAIOYX
MOMEHTIB), 1[0 32CTOCOBYIOTHCS IIPH PO3PaxXyHKaX KOHCTPYKIIH MPOroHOBUX OyI0B 3a1i300€TOHHUX MOCTIB;
3aJIeKHOCTI TeOopii Mpy>KHOCTI AJIsl OLIIHKH MIIIHOCTI MaTepiaiiB KOHCTPYKIiH Ta XapakTepUCTUKH MaTepiais,
10 BXOAATH JI0 IIApyBaTHX KOHCTPYKIIIH MPOrOHOBUX OyIOB 1 JOPOXKHIX OJIATIB.

3a JTOMOMOr0I0 pO3paxyHKy AOBEICHO HEOOXITHICTh 3aCTOCYBAHHS YTOYHCHHX MOJENICH JJI OIIHKA
KOMIIOHEHTIB HaIlpy:KE€HO-1e(h)OPMOBAHOT'O CTAaHY IIAapyBaTUX KOHCTPYKIIiH, SIKi BpaXOBYIOTh BIUIHB Aedop-
MaIIiif MONIEPEYHOTO 3CYBY Ta OOTHCHEHHS.

OTpumMani po3paxyHKH B JOCIIDKCHHI TOKa3adH, 0 YMOBH MIITHOCTI B JESKUX 30HAX KOHCTPYKIIil
nepepisy NporoHoBoi OyJOBH MOCTa MpPU BUKOPHCTaHHI YTOYHEHOI MOJIeNi HE BUKOHYIOTBCA, IO JO3BOJISE
NPUAHATH PILICHHS MIOAO0 MiJCHJICHHS 3ralaHuX 30H J0JaTKOBUM apMyBaHHSAM. B Toif e yac 3acTocyBaHHS
KJIACHYHOT MOJIEJTI IO PO3PaxyHKIB HE BUSBIIIO TIOI0HUX HEMOIKiB. [IpoBemeHnii mopiBHIIEHAN aHai3 PO3-
paxyHKiB KOMIIOHEHTIB HaIpy>KeHO-1e()OPMOBAHOTO CTaHy MOKa3aB MEPEBUILEHHS JOMyCTUMUX HANpy>KeHb
B 30HAX, 1110 BUPAXAIOTHCS B HEXTYBaHHI Ae(opMaliiif HonepevyHoro 3cyBy Ta O0TUCHEHHS 33 KIIaCUYHOIO MO-
JSTUTIO.

KirouoBi ciioBa: HexiiacuuyHa MOJIEINb, IUTUTA, IPOTHH, HATIPYKEHHS, aBTOJIOPOXKHI MOCTH.

BeTyn. B KOMITO3UTHUX KOHCTPYKITISX, TUTMTAX Ta Oaykax, 3A¢OUTBIIIOro IepeBaskaroTh IapyBaTi CTPY-
KTYpH, TOMY peajtizamii iXx Mozenel neopMyBaHHS 1a€ 3MOTY OTPUMYBATH PO3B’SI3KH aKTyTbHHUX TTPUKIIAI-
HUX 3324 Y TPAaHCIOPTHOMY OYAiBHUITBI, MpUiAMAaTH 0171 €eKOHOMIYHI Ta HaliHHI TPOEKTHI PillICHHS.

[opsin 31 CTBOpEHHAM HOBHX THUIIIB €()EeKTHBHUX IIApyBaTHX KOHCTPYKLiil BUHWKa€e HEOOXiIHICTh pa-
[IOHAJTHFHOTO BUKOPUCTAHHS TPAIUITIHHUX IapyBaTUX cucTeM. [Ipr OMiHIN MIITHOCTI IIUX CHCTEM MPHUHMAIOTh
710 yBaru TUIbKK OCHOBHI HECydi LIapH, a TEXHOJOT1UHI Mapy PO3TIIsSAaloTh SIK KOHCTPYKTHBHI. BpaxyBaHHs
ix cymicHOT poOOTH 3 HECYUMMH IIapaMH J03BOJISIE BUSBUTHU 3allacy MIIHOCTI BCi€i cuctemu [1].
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JlJ1s po3paxyHKy TUIMTH MTPOi3HOT YaCTHHH aBTOJJOPOKHBOTO MOCTa 3a3BUYail BUKOPHCTOBYIOTh KJIacH-
YHY MOJIEJIb, SIKa 3AaCHOBaHA Ha TiNoTe31 INIOCKUX nepepisiB. [IpoTe kacuvHa MoJelb He BpaxoBye Aedopma-
1ii MONEePEYHOro 3CyBy Ta OOTHCHEHHs. TOMY i 4ac MPOBEACHMX IMOMEPEaHIX TOCIIIKEeHb aBTOpaMu 0yII0
MPUIHATO PIMIEHHS MPO BUKOPHCTAHHS HEKJIACHYHOI MOJENI Al PO3paxyHKy KOHCTPYKLIH JOPOXKHBOTO
OJISTY Ha IUIUTHUX HPOTOHOBUX OyaoBax [2-7].

Merta i MeToau. METOIO JOCTIIKEHHS € PO3PaXyHOK IUTUTH TIPOI3HOI YaCTHHHU aBTOJOPOKHHOTO MOCTa
3a po3p0o0JICHOI0 HEKIIACHYHOIO MOJICIUTIO MIITHOCTI KOMITO3UTHOI 0aJIOYHO-TUTMTHOI KOHCTPYKIIi.

Pe3yabTaTu i mosicHeHHs. PO3paxyHOK TUIMTH MPOI3HOT YaCTHMHU MOCTA 32 HEKJIACHYHOK PO3paxyH-
KOBO-TEOPETHYHOIO MOJEJUTIO, 3MIHCHEHO Ha NPHUKIAIil MOMEPEeYHOTo mepepidy, SKuil BKIO4ae 6 Oalok
(puc.1).
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Pucynox 1 — Ilonepeunwuii mepepiz aBTOAOPOKHBOTO MOCTA
Figure 1 — Cross section of a road bridge

Po3paxyHkoBa cxema KOHCTPYKITii pO3TIIAIAETRHCS SIK HEPO3pi3Ha 5-TH MPOJLOTHA IapyBaTa O6alovHa
TUINATA, SIKA CITUPAETHCS HA TaBpOBi Oanmku. s po3paxyHKy NpUIHATA IUIMTA, KA cKiIagaeTrbes 3 10 mapis.
Po3paxyHOK BUKOHAHO CIIBHO 3 MIapaMy THIIOBOTO JAOPOKHBOTO OJATY, HA BIIMiHY BiJ TpaguLiiHOTO PO3-
paxyHKy, Jie mMapamMH JIOPOKHBOTO OJATY 3HeXTyBaHO. [Ipu 1boMy (QYHKIIIT MPOTHHY 3a JOBXHUHOIO OallKu
MpuiiMae HACTYMHUN BUTJIA 3@ YTOYHEHOIO MOJIEIITIO [2]:
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D1 1’ D12= D22 XapaKTEpPUCTUKU KOPCTKOCTI,

q.,- aMILIITy1a HAaBAHTAXKEHB;
W - IPOT'HH;
/- noBxxuHa 6AJIOYHO-IUIUTHOI CUCTEMH.

3a pe3yabpTaTaMy PO3paxyHKy 3a KIACHYHOIO Ta PO3POOICHOI0 MOACISME MOOYI0BaHO SMIOPH POTH-
HiB (puc.2).

[Ipu mocmimkeHi HanpykeHo-neGopMoBaHOTO cCTaHy Oyila BUKOHAHA TIEPEBipKa MIITHOCTI Iepepi3iB Ha
oropi 2 i mocepeIuHi MposkoTy 3 3 BUKOpUCTaHHsIM Kputepito Kynona-Mopa [8] ( puc.3):

O-er«; =0, ( /RCT) < P’ (3)

ne O, - €KBIBaJECHTHI HOpMaJbHI HAIIPYyKEHHS,
O x> Omin - MAKCHMAIIbHI Ta MiHIMaJIbHI HOPMaJIbHI HaNIPyKECHHS;

R,, R, -PO3paxyHKOBI OIIOPH.
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Pucynok 2 — Cxema HaBaHTa)KeHHS HEPO3Pi3HUH IUTUTH 1 €MIOPU IPOTHHIB
Figure 2 — The scheme of an inseparable plate and the diagram of deflections loading
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Pucynok 3 — Emtopu eKBiBaICHTHUX HAMPYXKEHb TIepepi3y Ha OMOPi Ta MOCEPESIUHI MPOILOTY
Figure 3 — Plots of equivalent cross-sectional stresses on the support and in the middle of the span

BucHoBkHu Ta pexkomeHaauii. AHaJi3 eKBIBaJIEHTHUX HAIPY>KEHb B OTMIOPHOMY IIepepi3i MoKasye, 1o
BOHU TTEPEBUIITYIOTh PO3PAaXyHKOBHH OITip y BEPXHINA PO3TATHYTIN 30HI (3aXUCHUN map 0€TOHY), a B Iepepisi
TTOCEPEINHI TIPOJIBOTY — Y HIDKHIN 30H1 TUIHTH. [1opiBHIOIOYN OTpHUMAaHI TaHi MOXHA 3pOOUTH BUCHOBOK, ITIO
YMOBH MIITHOCTI B WX 30HAaX MPU BUKOPUCTAHHI YTOUYHEHOI MOJIENI HE BUKOHYIOTHCS, III0 MOTPEOYE MiNCH-
JICHHSI PO3TJIIHYTUX 30H JOAATKOBUM apMyBaHHsM. [Ipu HpOMY po3paxyHOK 3a KIaCHYHOIO MOJAEILIIO MOKa-
3y€, 0 PO3PaxyHKOBI HAMPYKEHHS MEHIII 3a TomycTiMi. HaBeneHuM po3paxyHKOM 3a YTOUHEHOIO MOJIEIITIO
MiATBEPIHKEHO HEOOXiJHICTh BpaxyBaHHs BIUTUBY IONIEPEYHOTO 3CYBY Ha JIe()OPMOBAHMUN CTaH KOHCTPYKLIN
JaHOTO THILY.
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Abstract. The stress-strain condition and strength of the roadway slab are estimated according to the
non-classical (refined) calculation model. The model is based on the calculated dependences of the theory of
bending of layered structures (beams, slabs), specified by taking into account the transverse normal stresses
from the compression of the layers; methods for determining the forces (bending moments) used in the
calculation of structures of girder structures of reinforced concrete bridges; the dependence of the theory of
elasticity to assess the strength of structural materials and the characteristics of materials included in the
layered structures of girder structures and pavements.

The calculation proves the need to use refined models to estimate the components of the stress-strain
state of layered structures, which take into account the influence of deformations of transverse shear and
compression.

The calculations obtained in the study showed that the strength conditions in some areas of the cross-
section of the girder structure of the bridge when using the refined model are not performed, which allows to
decide on the strengthening of these areas by additional reinforcement. At the same time, the application of
the classical model to the calculations did not reveal such shortcomings. The comparative analysis of the
calculations of the components of the stress-strain state showed the excess of the allowable stresses in the
zones, which are expressed in the neglect of the deformations of the transverse shear and compression
according to the classical model.

Keywords: nonclassical model, slab, deflection, stress, road bridges.
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