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AOCIKEHHSI HAITPYKEHO-JE®@OPMOBAHOI'O CTAHY 3{'&JIBOEETOHHOT
MOHOJIITHOI HOIEPEIHbO HAIIPY?KEHOI
IMPOI'OHOBOI BYAOBH IIJIAXOITPOBOAY

Anomauisn

Beryn. JlocBin ekcrutyatarii 3ajli300€TOHHHUX TPOTOHOBHX Oy/JIOB MOCTIB 13 4acy CBOTO
3aCTOCYBaHHS IMOKa3y€e HEOOXITHICTD X MOCTIHHOTO BIOCKOHAICHHS.

3a paxyHOK 3aCTOCYBaHHsI IOTIEPEIHBOTO HATATY apMaTypd B 3ai300€TOHHHX MPOTOHOBUX
OyZ0BaX MOCTIB OTpHUMAaNH 3MOTY MiBUIIATH TPIIIUHOCTIHKICTh TaKUX KOHCTPYKIIIH, eKCIUTyaTaIliiftHy
HajiiHICTh. OCOOIHMBO 11€ aKTYaIbHO MPU HEOOXITHOCTI 301IBIIICHHS JOBKHHU IPOTOHIB 32113006 TOHHUX
MIPOTOHOBHX OY/IOB.

[pobnemarnka. 3acTOCyBaHHS MOHOJIITHUX IOINEPEAHBO HAMPYKEHUX IMPOrOHOBUX OYI0B 3
HaTSATOM Ha 0eTOH (TIOCT-HANpyXeHi CHCTeMH) € HOBITHIM Juis YKpainu. BoHn MaioTe Oararo mepesar
MOPIBHIHO 31 30ipHUM TONEpPEIHBO HAMPYKEHHM 3a1i300€TOHOM. AJjie HEOOXiTHO BUPIIIMTH IIE P
MpOoOJIEM TIPH MPOEKTYBAHHI Ta 3BEICHHI TaKUX CIIOPYI AJIS TOCATHEHHS €()eKTUBHOCTI KOHCTPYKIIIH, SKi
0 MPOCITYKUITH 3aIIPOEKTOBAHUI CTPOK, BHKOPHCTOBYIOUH BC1 CBOT IepeBary.

Tomy nOCHiPKEHHS TaKMX KOHCTPYKIIH, OLIHIOBaHHS iX HampyXeHO-Ie(GOpMOBAHOTO CTaHY
JIO3BOJIUTH B TMOJANBIIOMY 3HAWTH pilIEeHHS MIOAO iX TOKPAILICHHS, PO3POOJCHHS BiMOBIIHUX
PEKOMEHAIIH PO3paxyHKY, KOHCTPYIOBaHHI TAKHX CIIOPYII.

Merta. JlocnimkeHHsT HanpyKeHO-1e()OPMOBAHOTO CTaHY KOHCTPYKIII MOHONITHOI HEpPO3pi3HOT
MOTNIepeTHBO HAMPYKEHOT TPOTOHOBOI OYIOBH €CTaKaIi 3 HATATOM Ha OETOH (TIOCT-HANPYKEHOT CHCTEMN)
B M. XEpCOH.

Marepianu i MeTonu. byno npoBeneHO 00CTEKEHHS Ta BUIPOOYBAHHS €CTaKaIy IUISIXOIPOBOLY
yepes 3ali3HUIO B M. XepcoH. JlocmipkyBaHa MPOroHoBa OyJoBa ecTakaau — OajoyHa HEpOo3pi3Ha
3a)11300€TOHHA MOHOJIITHA MONIEPEIHBO HANpPY)KeHa KOHCTPYKIIisl, apMOBaHa MONEPETHHO HAPYKEHUMH
My4YKaMH 3 HaTSATOM Ha OETOH (TEXHOJIOTISI «IIOCT-HATPYKESHHS).

JlocnipKeHHs HanpyKeHO-1e()OPMOBAHOTO CTaHy IPOrOHOBOT OYJJOBHM BKJIIOYAJIO BCTAHOBJICHHS
napaMeTpiB MPOCTOPOBOI POOOTH Ta HAIPYKEHO-ACPOPMOBAHOTO CTaHY €JICMEHTIB IPOTOHOBOI OYJ0BU
3a JIOTIOMOTOI0 BUMipIOBaHHS aOCONMOTHUX Jedopmariiid (TPOTHHIB), PEECTPAIlil0 CUTHAIIB aKyCTHYHOI
emicii (AE) mig gi€ro cTaTHaHOrO HABAHTAXKCHHSI.

3a BUNpoOyBaJIbHE HABAaHTAXECHHS BUKOPHCTOBYBAJIM BaHTAXHI aBTOMOOLN. MakcumanbHe
3HaueHHS BUTPOOYBAIILHOTO HABAHTAXKCHHSI CTaHOBWIO 137,74 T mpu ycTaHOBIII aBTOMOOLTIB B MEKax
MPOTOHIB i3 MAaKCHMaJIbHO MOMKJIMBHM HAOMMKEHHSM IX Y TONEPEYHOMY HANpsIMKY 10 Kparo IpaBoi
CTOPOHU TPOI3HOI YaCTHHHW, y TO3J0BKHBOMY HAaIlpSIMKy aBTOMOOITI pPO3TallOBYBaJHCh TaK, I0O
3aBaHTaKUTH MAaKCHMaJIbHUM HaBaHTAKECHHSIM CEpPEeIMHY BHITPOOOBYBAHOTO IIPOTOHY CITIOPY/IH.

Pesynprati. Ha 0cHOBI mpoBeieHOTO JOCTIKEHHS IPOTOHOBOT Oy/IOBH €CTaKa | IUISIXOTPOBOLY
BCTAHOBJICHO TTapaMeTpH Ii MPOCTOPOBOi POOOTH Ta HANPYKEHO-Ie(POPMOBAHOTO CTaHy 32 JOTIOMOTOO
BUMipIoBaHHs aOcomoTHUX aAedopmaniidi (MPOrWHIB) TiX Ji€l0 CTAaTHYHOTO HAaBaHTAKEHHS. 3a
pesyabTaTaMy JOCIiDKeHb BU3HAUCHO 3HAYEHHS KOHCTPYKTHBHOTO KoedirieHTa k, mo 3HaXOIUTHCS B
mexax 0,44 ... 0,93.

ExcnepnMmenTanbHO BU3HAuUeHI 3HadeHHS KoeilieHTiB monepednoro posmnoxiny (KIIP) mms
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0aJloOK Ta TPOBENEHUI YNCEeNbHUI aHali3 HATYpHOI Ta aHANITUYHOI MPOCTOPOBOi POOOTH MPOTOHOBOT
OyZ10BY TI0 KOoe(illiEHTaX MOMEePEUYHOTO PO3IOILITY.

VY pe3ynbrarti TOCHTiKEHHS CIIOPY/IU 13 BUKOPUCTAHHSAM METOy aKyCTHYHOI eMicii BCTaHOBJICHO,
110 Ha Yac BUIPOOYBaHb KOHCTPYKIIiT MPOrOHOBOT Oy/I0BM HE MarOTh Jie(heKTiB B MaTepiajax, siki 0 Maiu
TEH/ICHIIIO JI0 aBapiiHOTO PO3BHTKY.

BucHoBku. HarypHi nochifkeHHS! TpaHCIIOPTHOI CIIOPYAM 3HAYHOI JOBXKHWHH 13 MOHOJITHOIO
TIOTIEPEIHHO HAIPYKEHOIO IPOTOHOBOIO OyIOBOO (TIOCT HAIPY)KEHOI CHCTEMH) MTOKa3aId TPaBUIIbHICT
TEOPETUYHUX MiAXO/IB 10 PO3PAXyHKY Ta KOHCTPYIOBaHHS TAKOi CIIOPY/IH.

Ha ocHOBI mpoBeneHNX TOCIHTIIKEHb IPOTOHOBOI OyZI0BH BCTAaHOBJICHI MTapaMeTpH ii IPOCTOPOBOL
pobOTH Ta HampyXeHO-AePOPMOBAHOTO CTaHy elEMEHTIB. Pe3yibrarm aHamizy OTPUMaHUX IaHUX
3acBimUMIN 10OpPY TMPOCTOPOBY pOOOTY Ta KOPCTKICTH NMPOTOHOBOI OYIOBH, a TaKOX BiAMOBIAHICTH
OCHOBHUX MapaMeTpPiB CIOPY/IH JIFOYUM HOPMAaM I[0/I0 MPOEKTYBAHHS MOCTIB.

Knrouosi cnoea: sunpoOyBaHHS, AePOpPMATHBHICTH, ITOCT-HANpPYKEHI CHUCTEMH, IMPOTOHOBA
Oy/10Ba, TEXHIYHUH CTaH.

Beryn

JlocBin excruryaTartii 3ai300€TOHHUX MPOTOHOBHX OyJOB MOCTIB 3 Yacy CBOTO 3aCTOCYBaHHS
MoKa3ye HeOOX1IHICTh 1X MOCTIMHOTO BJOCKOHAJICHHS.

3a paxyHOK 3aCTOCYBaHHsI IONEPEIHbOTO HATATY apMaTypud B 3a1i300€TOHHHX IPOTOHOBUX
OyZ0BaX MOCTIB OTpUMAaJH 3MOTY MiABUIIATH TPIMIUHOCTIHKICTh TaKUX KOHCTPYKIIIH, eKCIUTyaTaIliifHy
HagiiHicTh. OCOOIMBO 1€ aKTyaTBHO TP HEOOX1THOCTI 301IBIICHHS] TOBKUHU TIPOTOHIB 3113006 TOHHUX
IIPOrOHOBHX OYJIOB.

31 3poCTaHHSIM MacH TPaHCIIOPTHUX 3aco0iB, MiABUIIEHHSIM piBHS 1HTEHCHBHOCTI iX pyXy, a
TaKOX HEOOXITHICTh IMiIBUINEHHS €KCTUTyaTaliifHOI HaMiHHOCTI Ta 301IBIICHHS] JOBTOBIYHOCTI MOCTIB,
BUKJIMKA€E MOTPeOy y 3aCTOCYBaHHS BUCOKOMIIIHMX MarepiajiiB Ta HAAIMHUX KOHCTPYKIIM NpH 3BEICHHI
MOCTIB.

[lomepenHbo  HampykeHi  3alli300€TOHHI ~ KOHCTPYKIii B  MOCTOOyIyBaHHI IOCTIHHO
BIOCKOHAITIOIOTHCS Ta PAILliOHATI3YIOThCS. 3aCTOCYBAHHS BHCOKOMIITHOI apMarypH Ta sSIKiCHOI OETOHHOT
CyMillli I BUTOTOBJICHHS 3a1i300€TOHHUX MOHOJITHUX IOMEPEAHBO HAMPYKEHUX MPOTOHOBHX OYyHIOB
MOCTIB CTIpusie€ 30UTBIICHHIO JOBXHHH MPOTOHIB, 3MEHIIIEHHIO 3aTpaT MarepiaiiB Ha BiamTyBaHHs. Lle
JTa710 MOYKITUBICTh KOHKYPYBATH 3aJ1i300€TOHHUM ITPOTOHOBUM OyIOBaM 3 METAJICBUMH IIPH MTEPEKPUTTI
BEJIMKHX MTPOTOHIB.

3acTocyBaHHS MOHOJITHUX TMONEPEIHBO HANpPY)KEHUX MPOTOHOBHUX OYylOB 3 HATATOM Ha OCTOH
(TmocT-HarnpyXeHi CUCTeMH) € HOBITHIM JUIsl YKpaiHu 1 TiJIbKK HaOyBa€ MOMYISPHOCTI TIPH MPOEKTYBAaHHI
Ta OymiBHMITBI MOCTiB [6, 7 — 9]. BoHn MaroTh 0araro nepeBar MOpPiBHSIHO 31 30ipHUM MOINEPEIHBO
Hanpy>KeHUM 3a711300€TOHOM. AJle He0OXiIHO BUPIIIKTH 1Ie Psi IpoOieM MpU MPOEKTYBaHHI Ta 3BEACHHI
TaKUX CIOPY AJIS JOCSTHEHHS e(DeKTUBHOCTI KOHCTPYKLIH, sIKi O MPOCTY KM 3allpOEKTOBAHUI CTPOK,
BHUKOPHCTOBYIOYH BCi CBOT MepeBary.

JlocBin 3acTocyBaHHS MOHOJITHHX TOIEPEAHBO HAMpPYKEHHX IPOTOHOBHX OYIOB 3 HATATOM
apmarypu Ha OetoH mpu OynmiBHMUTBI MocTiB B CIUA, ®pannii, Himeuunni IlIBeiinapii, Hopserii,
ABCTpIii TOBOTUTE €()eKTUBHICTh TAKUX KOHCTPYKITi.

Meroto po0OTH € JOCHIKEHHsI HaIlpy>KeHO-Ie(OPMOBAHOTO CTaHy KOHCTPYKINI MOHONITHOT
HEpPO3pI3HOI MONepeTHbO HAMpyKEHOi MPOroHOBOI OylOBHM ecTakajud 3 HaTAroM Ha OeToH (ImocT
HaINpy>KE€HOi CUCTEMH) B M. XEPCOH.
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OcHOBHA YaCTHHA

[nsxompoBix yepes 3alli3HUITI0 po3TamioBaHuii Ha mpoct. Aamipana CeHsBiHa — 3ajaerepcer
B M. XepcoH. [Tigxoau 10 NUITXOMPOBOAY BJIANITOBAHI y BUINISII €CTaKau. 3arajibHUM BUIIIST CIIOPYIN
HaBeJIeHO Ha puc. 1.

Pucynok 1 — 3aransHuil BUIIIST CTIOPYIH

JocmipkyBaHa nTporoHoBa OyjgoBa ectakagu B ocsx 7-10 — 3amizo0eTOHHA MOHOJITHA
MONIEePEeAHbO HanpyxkeHa. CTaTHyHa cxema MPOroHOBOI OyZOBM — OajioyHa HEpo3pi3Ha, BIAILTOBAHA 3a
cxemoro 20 M + 28 m + 20 M. IlporoHoBa OymoBa BIAMITOBaHA 3 TPHOX OAJOK CYIUIBHOTO TEepepiszy
00’eIHAHUX MDK COOOI0 TUIMTOIO TPOI3HOI YaCTHHH. ApPMYyBaHHS OaJlOK BHKOHAHO TIOTIEPEIHBHO
Hanpy>XKeHUMH IyUYKaMH 3 HAaTSroM Ha OETOH (TEeXHOJIOTIS «[OCT-HAapyXeHHs»). bamku MaloTh nocTiiny
BHCOTY TIO BCiii JTOBKMHI TIPOTOHOBOI OymoBu. Po3mipu Oamok: Bucora — 1,28 m; mmupuHa — 1,2 M.
Po3mipu mMTH mpoi3HOT YacTHHM: TOBIIMHA MK Oankamu — (0,32 M; TOBIIMHA KOHCOJILHUX YacTHH
3minHa — (0,32 — 0,22) M; BUIIIT J1iBOi KOHCOII (Bif oci Oanku) miautu — 2,86 M; BUIIT paBoi KOHCOMI (Bix
oci 6ankn) T — 2,94 M. 3araqpHu BUIIISLI IPOTOHOBOT OYI0BH €CTaKaau HaBEeJCHO Ha PHC. 2.

i
v

Pucynok 2 — 3aransHuil BUINISAA JOCIIHKYBaHOI IPOTOHOBOI OYy/IOBH €CcTaKaIn
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PospaxyHkoBi HaBaHTa)KeHHS Ha criopyxay — A-15, HK 100.

[Tepen BunpoOyBaHHIM CIIOPYaH OyiTH TPOBEICHI OOCTEKECHHSI 11 KOHCTPYKITIN JJIsT BCTAHOBJICHHS
HAasSBHOCTI JIe()eKTiB, 110 MOTIIM O BIUIMHYTH Ha 1X HECHY 3/IaTHICTh, BAHTAXKOIITHOMHICTh. Ha MOMEHT
00CTe)XXEHHS CIIOPYIU TakuX jaedextiB He Oyno BUSBICHO, TOMY 3acTepPeXeHb MO0 ii BUIIPOOYBaHb 3
0OMEKEHHSIMH TIOA0 PiBHS BUMPOOYBAIBHOTO HAaBAaHTAKCHHS HE OYII0.

JocikeHHs Harpy>KeHO-1e(pOPMOBAHOTO CTaHy MPOTOHOBOT Oy/IOBH BKJIIOYAJIO BCTAHOBJICHHS
napaMeTpiB IMPOCTOPOBOi POOOTH €NEMEHTIB IMPOrOHOBOI OyJOBH 3a JIOMIOMOTOK BUMIPIHOBAaHHS
abcomoTHUX nmedopmariiii (IPOTHHIB), peecTparlilio CHTHATIIB akycTHdHoi ewicii (AE) mim mieto
CTaTUYHOTO HaBaHTAKEHHSI.

3a BUNpoOyBaJibHE HAaBAHTAKCHHS BUKOPHCTOBYBAJIM TPH BaHTaXHiI aBroMoOimi mapku Ford
Cargo 4142D Ta omun — MAN TGA 41.400 macoro Big 32,18 T 10 36,43 1. MakcumalibHe 3HAYE€HHS
BHITPOOYBAIBHOTO HAaBaHTaKEHHS cTaHOBWIO 137,74 T mpu yCTAHOBII YOTHPHOX aBTOMOOLUIIB y MeXax
MIPOTOHIB.

3aBaHTaXCHHS MPOTOHIB IPOTOHOBHX OYIIOB CIOPYAM BUNPOOYBAJLHUM HAaBaHTaKEHHSIM
(BaHTQXXHUMH aBTOMOOUTAMH) BEJIOCh 3a CXEMaMH i3 MaKCUMaJIbHO MOXKIMBHM HAOIMKCHHSIM
aBTOMOOLTIB y MONEPEYHOMY HAMPSMKY JI0 Kparo MPaBoOi CTOPOHH MPOI3HOT YACTUHH. Y MO3I0BKHHOMY
HanpsMKy aBTOMOOUTI pO3TAIIOBYBAIHCh TaK, MO0 3aBaHTAXXKUTH MaKCHUMAaJbHUM HaBaHTAXCHHSIM
CeperHy BUIIPOOOBYBAHOTO MIPOTOHY CIIOPYH Ta HAIOTIOPHMIA Tiepepi3 (Tadua. 1).

Taonuus 1
Onuc cxem 3a46aHMANCEHHA eJ1eMEHNIE MOCIA
Ne Ne KinbkicTs aBTOMOO1IIB Ta 3HAYEHHS 3aBaHTa)XKyBaHUH €IIEMEHT (BiIIOBITHO
CXEMH MiACXEMU MaKCHMAaJbHOIO HaBaHTAKEHHS IO HyMepallii ormop)
1 2 (71,45 1) [porin 7-8
2.1 2 (71,45 .
2 ( L Iporis 8-9
2.2 4 (137,74 1)
3 2 (71,45 1) Iporiu 9-10

Ha puc. 3 HaBCICHO 3arajJbHUN BUTITIAL BI/IHpO6YBaJ'H>HOFO HaBaHTAXXCHHA.

a) 3a cxemoro 1;
6) 3a cxemoro 2.

Pucynok 3 — 3araabHult BUTJIS BUIPOOYBaTHFHOTO HABAHTAKEHHS
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[1in gyac BuUnpoOyBaHHS BUMipPIOBAINCH BEPTHUKAIBHI IepeMilieHHs (IpOTHHHN) 60K TPOTOHOBUX
Oy/Z0B 3a JOMOMOI0I0 MPOrMHOMIPIB Ta Ja3epHOT0 HIBEIIIPY, PEECTPYBAIM CHTHAIA aKyCTHYHOI eMicii
(AE) (puc. 4).

Jlns Bu3HAYEHHS pO3PaxXyHKOBHUX BEIMYMH 3YCHJb, II€PEBIPKM BAaHTAXKOIIJHOMHOCTI Ta
BCTAHOBJICHHS PiBHS 3aBaHTa)KCHHS IPOTOHOBOI OYyIOBH CIIOPYAM, IPOBOAMIN CTAaTHYHUI PO3PAXyHOK
3 BUKOPHCTaHHS IporpamHoro komruiekcy Midas 2021. T'eomeTpuuHi po3Mipu Ta CideHHS! OCHOBHHUX
€JIEMEHTIB KOHCTPYKIIH CIOpYIM NPUHHATI B PO3PAaXyHKOBIH CXeMi 3TifIHO pe3ylbTaTiB HaTypHHUX
BHMIpIOBaHb. 3araJlbHUH BUIVIAA CKiHUeHo-einemeHTHoi mozaeni B IIK Midas 2021 mpencrasineHo Ha
puc. 5. Po3paxyHKOBa MpOCTOpOBa CXeMa MPOTOHOBOI OYy/IOBM €CTaKaJld MOJICIIIOBAJIACs CTCPKHEBUMU
0aJOYHUMH EJIEMEHTaMH.

a) nporunomip ITAO;

6) MEeXaHIYHUI MIKpOIH/IMKaTOD;

6) mporpamMHO-TeXHIYHUN KomIuieke «AKEM»;

2) IaT4rKa MporpaMHO-TEXHIYHOTO KoMIuiekey «AKEM».

Pucynox 4 — 3aranbHuil BUIVIS BUMIPIOBAJIBHUX TIPHIIAJIIB

i mepeBipkH pexHUMy MPOCTOPOBOi PoOOTH HPOroHOBOI OyAOBM 1i CKIHUEHHO-EJIEMEHTHA
MOJIeJTb OyJia po3paxoBaHa Ha aHATITHUYHI aHAJIOTH BUIIPOOYBAIILHUX cXeM (IPUKJIAIM CXeM HaBEICHO Ha
puc. 6).
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Pucynok 5 — 3aranbHuil BUDIIA] CKIHYEHO-EIEMEHTHOI MOZIETIi TPOroHOBOI Oy10BH B ocsix 7-10 B
I1K Midas

a

@) BCTAaHOBIICHHS HABAaHTA)KCHHS B TIPOTOHI 7-8;
6) BCTaHOBJICHHSI HABAHTA)XEHHS B IPOTOHI 8-9.

Pucynox 6 — Ilpuxnaay BUIpoOyBaJbHUX CXEM IMPOTOHOBOI OyIOBH

Ha pwuc. 7 nmomaHo i30moss nepeMillieHb IPOrOHOBOI OyJOBHM BiJ HaBaHTaXEHb 3a PI3HUMHU
CXEMaMH.

PesynbraTi po3paxyHKy repeMinieHb, OTpUMaHUX MTPH PO3PaXyHKY CKIHUCHO-eIIEMEHTHOT MOZIEITI,
Ta eKCIIepUMEHTAIBHI JaHi MPOTHHIB 0aJ0K MPOTOHOBOI OyIOBH, IO OTPHWMAaHI IiJ 9ac BHIPOOYBaHBL
HaBeJICHI B TadJI. 2 Ta puc. 8.

BinmoBigHo 10 naHmx Ta0d. 2 3HaYCHHS KOHCTPYKTHUBHOTO Koe(illieHTa k, 10 BU3HAYAETHCS
K BIJIHOIIEHHS 3HAYEHHS BUMIPSHOIO NPOTHHY f, .p A0 3HAYCHHSI anamitnunoro f (k= f, - I [
3HaxoauThesi B Mexax 0,44 ... 0,93. 3a gaHMMHU YHMCICHHMX BUIPOOYBaHb BIJIOMO, IO JUIS HECHHUX
3aI1i300€TOHHUX KOHCTPYKIIM HOro 3HaueHHs 3HaXOAWThcs B Mexax Big 0,7 mo 1,0. OOumcnenwmii 3a
BHITPOOYBAIBHUMH CX€MaM¥ KOHCTPYKTHBHHI KOe(II[ieHT MEHIIHA BiJl OMWHUII Y BCiX BUMaaAKax. Mairi
BEITMIMHH KoeillieHTa k MOXKYTh YKa3yBaTH Ha HAsSBHICTH B €JIEMEHTaX MOCTa Pe3EPBiB HECHOI 31aTHOCTI,
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a TaKOX MOSICHIOBATUCS HEMOJYKJIMBICTIO BpaxXyBaHHS ¥ i/1eai30BaHill CKIHUEHHO-€JIEMEeHTHIH MoJeni ycix

0COOJIMBOCTEH CTATUYHOT POOOTH ITPOrOHOBOT OY/IOBH ITiJ1 YaC €KCIUTyaTallii.
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Taonuyn 2
Benuuunu sumipanux f, » ananimuunux npozunis f, .
ma KOHCMpPYKmueHUXxX Koegiyicnmie k npozony
Cxema [porin TTokazuuku baria
b1 b2 b3
fexp, MM 0,4 1,2 0,7
1 Cepenuna 7-8 Joier MM 0,51 1,29 1,09
k 0,78 0,93 0,64
o MM 0,96 2,22 2,14
2 Cepenuna 8-9 S MM 1,38 2,77 2,59
k 0,7 0,8 0,83
S MM 0,2 0,8 0,7
3 Cepenuna 9-10 Sy MM 0,45 1,19 1,0
k 0,44 0,67 0,7

=&=—Bumip. nporunu fexp —&— Ananir. nporunu fcalc

—8—Buwmip. nporuum fexp  —®—Ananit. nporusu fcalc

8

a) nipu cxemi 1;
6) ipu cxemi 2;
6) Ipu cxemi 3.

Pucynok 8 — IlopiBHSAHHS BUMIPSHUX [ . T2 aHAJIITHYHUX TIPOTHHIB f
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[IpuBeneHi nO HOPMATUBHOIO 3HAYEHHS EKCIEPUMEHTANbHI NPOrMHU HaBeleHi B Talil. 3, 3
SKOi CHiJly€, IO 3HAYCHHS BUMIPSHUX MPHUBEJICHUX HOPMATHBHOTO 3HAYEHHS MPOTHMHIB 3HAYHO MEHIII
nonyctumux 1/400 Zp 3TiIHO 3 HOPMAaTHBHUMH JJOKyMEHTaMHU.

Tabnuysa 3
3HauenHa eKCnepuUMeHmanibHuxX NPO2UHIE RPO2OHOBUX 0)008,
npueedeHi 00 HOPpMAMUBHO20 HABAHMANHCEHHA
o E e S
Cxema [porin H BHAMIpSIHI PHBCAL _ Lo/l
npuBeneHHS, K NpOTUHH f, = expl"p
P IPOTHHH f, K o
exp " p’
Cepenuna 7-8 0,48 1,2 2,5 1/8 000
2 Cepenuna 8-9 0,53 2,22 4,19 1/6 684
3 Cepenuna 9-10 0,48 0,8 1,67 1/1 198

UucenpHUI aHaji3 HATYypHOI Ta aHANITHYHOI MPOCTOPOBOI POOOTH MOXKHA IPOBECTH 10
koedimieHTax momepedHoro posnoxiny (KIIP) nans 0anoxk 3 BiIOMAMH 3HAaUYCHHSIMU TIPOTHHY.
ExcrniepuMeHTanbHO BCTaHOBJIGHE 3HAYCHHS KOC(]ILI€HTIB MONEPEYHOTr0 PO3MOALTY IS KOKHOI Oasku
BH3HAYAIOTh 32 (HOPMYIOIO:

KIIP . = e , (1)
exp,i n
Z f;exp,i
i=1
ne / i BUMIpsIHI MiJ] yac BUMIPOOYBaHb MPOTUHH OaJlOK.

3HaYeHHS eKCIIEPUMEHTAIBHO BCTAHOBJICHOTO Koe(illi€eHTa TTIOTIEPEYHOTO PO3MOILTY TIOPIBHIOIOTh
31 3HAUEHHSM aHAJITUIHO BCTaHOBJIEHOTO K//P, 1110 BU3HAYAIOTh 32 (POPMYIIOI0:

_ f;’alc,i
Rnf)calc,i — s (2)
Zf;alc,i
i=1
ne [~ — OOuYHMCIeHI aHATITHYHO MPOrMHHU OAJIOK.
cale,i

Pesynbrat  aHajizy €KCIIEPUMEHTAJIbHO Ta AaHAIITHYHO BCTAHOBJICHUX  KOC(IIIE€HTIB
MOMIEPEYHOTO po3noAiny (Tada. 4, puc. 9) CBiIUUTH PO B LIJIOMY OTHAKOBHH XapakTep MPOCTOPOBOI
pobotu mporoHoBoi OymoBu. Haiibinpimii y BiZICOTKOBOMY 3Hau€HHI PO3KU NMpUTAMaHHHUNA HaiMEHIII
3aBaHTAXEHUM OajikaM, y TOH Jac sIK HAMEHIITHA PO3KU/I TPUTaMaHHUH HAaHO1IBIIT 3aBaHTAKESHHM.

Ouinky HeOe3MeKu MPOLECiB, 10 BiOYBalOThCS B CTPYKTYpi Marepially MPOTOHOBOI OyIOBH
CIIOPYAH NPH 11 HABaHTAXKEHHI1 31MCHIOBAJIN LIUISIXOM aHai3y KIHETHKH PO3BUTKY BUIIpoMiHIOBaHHS AE 3
BUKOPHUCTaHHSM CIIIJIBHOTO aHaJIi3y AaHUX, OTPUMAHUX Ha BCIX CTYIEHSX ii 3aBaHTaXEHHS.

Pesynbrati mpoBENEHUX aKyCTHKO-€MICIHHUX JIOCIHIIKEHb IOKa3yloTh, IO NPU CTaTUYHUX
BUNPOOYBaHHAX MPOrOHOBOI OynoBHU (ikcyroTbesi curHanu AE Bin nokanbHOT AMHAMiYHOI nepeOynoBu
CTPYKTYpH Marepiaiy KOHCTPYKIIiM mporoHoBoi OymoBu. Ha 1me Bka3yloTh BiANOBIAHI 3HAYEHHS
napamerpy K , 1o He epeBUILYI0Th 6. Orninka HeOe3reKkn PO3BUTKY MPOIECIB PyHHYBaHHS Y CTPYKTYpi
MarepiajiB MmokKaszaia, o Mikpoae(eKTH CTPYKTYpH Marepiany MpOroHOBOi OyIOBH, SKi BHHUKAIOTH MTPH
HaBaHTAXEHHI KOHCTPYKLIH criopyznu 3a BiAIMOBIAHUMH CXeMaMH 3aBaHTaKCHHS HE MarOTh TEHICHLIT 10
PO3BHTKY 1 TIpH 301IBIIIEHH] PIBHS 3aBaHTAXKEHHS CITOBITLHIOIOTH CBill PICT.
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Taonuun 4
Benuuunu excnepumenmanbHo ma aHAIIMUYHO 6CHAHOGICHUX KOeiyicHmie nonepeunozo
PO3n00ITYy HPO2OHOGOT OyOOo6U

Cxema [ToxazHukm baria

b1 b2 b3

KHPW 0,17 0,52 0,3
1 KIp, 0,18 0,45 0,38
Piznuns, % 5,6 -15,6 -21,1

I(HPEXP 0,18 0,42 0,4
2 KIP, 0,20 0,41 0,38
Pizunus, % 9 -4 -5,1

KHP@X,, 0,12 0,47 0,41
3 KIIP, 0,17 0,45 0,38
Pizunus, % 29,4 -5,1 -7,9

a) ipu cxemi 1;
6) ipu cxemi 2;
8) Tipu cxemi 3.

Pucynok 9 — TlopiBHSIHHS €KCIIEPUMEHTAIILHO BCTaHOBJICHUX KHPW Ta ananituanux KIIP,
Koe(iLi€HTIB ONEPEYHOro PO3NOALTY
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VY pe3ynbrarti TOCHTiKEHHS CIIOPY/IU 13 BUKOPUCTAHHSAM METOY aKyCTHYHOI eMicii BCTaHOBJICHO,
110 Ha Yac BUMPOOYyBaHb KOHCTPYKI(T IPOrOHOBOT Oy/I0BM HE MarOTh Je()eKTiB B MaTepiajiax, siki 0 Maiu
TEHJICHIIIIO JI0 aBapiifHOTO PO3BUTKY.

BucHoBkn

Harypni mgocmipkeHHST TPaHCIIOPTHOI CHOPYAM 3HAYHOI JOBKHHM 13 MOHOJITHOIO IMOIEPEAHBO
Hanpy>KeHOIO MTPOTOHOBOIO OYIOBOIO (ITOCT HAMPYKEHOI CHCTEMH) TIOKa3aJId IPaBUIILHICTh TEOPETHIHUX
AXOJIIB JI0 PO3PaxXyHKY Ta KOHCTPYIOBaHHSI TAKOl CIIOPYIIH.

Ha ocHoBi nmpoBeeHNX 10CIiIKeHb TPOrOHOBOI Oy/I0BH BCTAHOBIICHI MapaMeTpH ii MPOCTOPOBOL
poboTr Ta HampyXeHO-Ie(hOpPMOBAHOTO CTaHy eJeMeHTIB. PesynapraTé aHajily OTpUMaHHX JaHUX
3aCBITUIIIN TOOPY TPOCTOPOBY POOOTY Ta KOPCTKICTH MPOTOHOBOI OYyIOBH, a TaKOXK BIiMMOBITHICTH
OCHOBHUX IapaMeTPiB CIIOPY/IH JIFOYUM HOPMAaM I[O/I0 MPOEKTYBAHHS MOCTIB.
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RESEARCH OF THE STRESSED AND DEFORMED STATE OF A REINFORCED CONCRETE
MONOLITHIC PRE-STRESSED RUNWAY STRUCTURE

Abstract

Introduction. The experience of operation of reinforced concrete span structures of bridges from
the time of their use shows the need for their constant improvement.

Due to the use of pre-tensioning of reinforcement in reinforced concrete span structures of
bridges, it was possible to increase the crack resistance of such structures and operational reliability. This
is especially relevant when it is necessary to increase the length of spans of reinforced concrete span
structures.

Problems Statement. The use of monolithic prestressed span structures with tension on concrete
(post-tensioned systems) is the newest for Ukraine. They have many advantages compared to prefabricated
prestressed reinforced concrete. But it is necessary to solve a number of problems in the design and
construction of such structures in order to achieve the efficiency of structures that would serve the designed
term, using all their advantages.
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Therefore, the study of such structures, assessment of their stress-strain state will allow in the
future to find solutions for their improvement, development of appropriate calculation recommendations,
construction of such structures.

Purpose. Study of the stress-strain state of the structure of the monolithic non-separated prestressed
span structure of the overpass with tension on concrete (post-tensioned system) in the city of Kherson.

Materials and Methods. The survey and testing of the flyover overpass over the railway in the city
of Kherson was carried out. The researched span structure of the overpass is a girder continuous reinforced
concrete monolithic prestressed structure, reinforced with prestressed beams with tension on the concrete
(«post-tensioning» technology).

The study of the stress-strain state of the span structure included establishing the parameters of
spatial work and the stress-strain state of span structure elements by measuring absolute deformations
(deflections), recording acoustic emission (AE) signals under the action of static load.

Trucks were used for the test load. The maximum value of the test load was 137.74 t when the cars
were installed within the spans with the maximum possible approach of them in the transverse direction
to the edge of the right side of the carriageway, in the longitudinal direction, the cars were positioned so
as to load the middle of the tested span of the structure with the maximum load.

Results. On the basis of the conducted study of the span structure of the overpass, the parameters
of its spatial operation and stress-strain state were determined by measuring absolute deformations
(deflections) under the action of static load. Based on the results of research, the value of the design factor
k was determined, which is in the range of 0.44 ... 0.93.

The values of transverse distribution coefficients (CPR) for beams were experimentally determined
and a numerical analysis of real-life and analytical spatial work of the girder structure based on transverse
distribution coefficients was carried out.

As aresult of the study of the structure using the acoustic emission method, it was established that
at the time of testing the structure of the span structure did not have defects in the materials that would
have a tendency towards emergency development.

Conclusion. Real-time studies of a transport structure of considerable length with a monolithic
prestressed span structure (post-stressed system) showed the correctness of theoretical approaches to the
calculation and construction of such a structure.

The parameters of its spatial operation and the stress-strain state of the elements have been
established on the basis of the conducted studies of the span structure. The results of the analysis of the
received data proved the good spatial operation and rigidity of the span structure, as well as the compliance
of the main parameters of the structure with the current norms regarding the design of bridges.

Keywords: test, deformability, span, post-tensioned systems, technical condition.
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