byniBeanbHa MexaHika i riapaBJiika

VIIK 624.21

Kano. mexn. nayxk A.B. Jlooax (Yekpl AZKT),
2. undic. B.B. Ceporwk (000 ITIKH «FOxcmpancHHHnpoexm»y)

A.V. Lobyak, V.V. Serduk

YTOYHEHHAS METOAUKA MOAEJTAPOBAHUWSI ITPOJIETHBIX
CTPOEHUU MOCTOB I1PU YCUJIEHUN HAKJIATHOU
AKEJE30BETOHHOMU IVIMTOU

IMPROVED METHODOLOGY OF BRIDGE SPANS MODELING
BY STRENGTHENING REINFORCED CONCRETE SLABS

Ilpeocmaeun 0-p mexn. nayk, npogeccop A.A. Ilnyeun

Ha cerogusmuuil neHs B YKpauHe
Oosibllass  YacTb  JKEJIE3HOJOPOKHBIX U
aBTOMOOWJIBHBIX UCKYCCTBEHHBIX COOPYKEHUH
(MOCTOB, TYyTENMpPOBOAOB, ACTaKax W 1p.) HE
COOTBETCTBYIOT ~ COBPEMEHHBIM  YCIIOBHSIM
AKCILTyaTaluu 1o rpPy3010bEMHOCTH,

rabapuTaM mpoe3Kel YacTH U TEeXHUYECKOMY
coctosauio [1]. Omamm w3  Hambonee
pacipoCTpaHEHHBIX CIIOCOOOB PEKOHCTPYKIIMU
MIPOJIETHBIX CTPOEHUN SBIISIETCS YCTPOMCTBO
MOHOJINTHON  JKEeIe300€TOHHON  HaKJIaIHOH
IIUTBL.. B ducie mpodero mnpeuMymiecTBO
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JAaHHOTO METOAA YCWIEHHUS OIpenessieTcs
COBMECTHOH paboTOW COOPHBIX DIIEMEHTOB
IPOJIETHBIX ~ CTPOGHUH B TONEPEYHOM
HANpaBJICHUU, YTO TIO3BOJISICT YBEIUYHTH
HECYIIyI0  CIIOCOOHOCTh M HCKIIIOYUTh
«kmaBumHBIA 3 dext». Hambonee octpo
JTaHHas TpoOjeMa OTHOCHTCS K IUIMTHBIM
NPOJICTHBIM ~ CTPOCHHSM  aBTOAOPOXKHBIX
ACTaKajJ, TaKk Kak B IPOLECCE 3KCILTyaTaluu
UX IIIOHOYHBIE MOHT@KHBIC COCIMHCHUS
JIOBOJIHO YacTO pa3pyIaroTcs.
YucneHnnas OLICHKA
YBEINYCHUS HeCylIleu
MPOJICTHOTO  CTPOCHHSI TPHU  YCTPOKCTBE
HaKJIagHOW TUIMTBI OyAeT 3aBHCETh OT
MPUHATBIX TEXHOJIOTUYECKUX CXEM PEMOHTA U
CYIIECTBYIOIIETO TEXHHYECKOTO COCTOSIHUS

apdekra

CIIOCOOHOCTH

KOHCTPYKIIMU. Eciam peMoHT Ha mepuon
Ha0opa TPOEKTHOM TPOYHOCTH  OeToHa
HaKJIaTHOW TUTATBI COITPOBOKIAETCS
pasrpys3koit CYLIECTBYIOIIUX COOPHBIX
AJIEMEHTOB, JIOITYCKAETCs NPUHUMATD

TPAAUIIMOHHBIC TMHEHHBIE METO/IBI pacueTa Mo
npeAerbHOMY MOMEHTY [2]. B ToMm cnyuae,
KOI'JIa HaKJIaJHasl IUIMTa BKJIIOYAETCs B padoTy
Ha BTOPYIO YacTh MOCTOSHHOW M BPEMEHHOMH
Harpy3Kd, pacyeT JOJKEH BBIIOJHATHCA B
HEJIMHEWHOMN MOCTaHOBKE C y4eTOM Ipoliecca

BO3BEJICHUS COOPYXEHUS U COOTBETCTBYIOIINX
MIPOYHOCTHBIX XAaPaKTEPUCTHK MaTEpHAJIOB.
[Ipu 3TOM Ha Ka)x/10M 3Talle MOHTa)Ka pacyeT
JOJIKEH IIPOU3BOAUTHCS JUTSL
COOTBETCTBYIOIIEH KOHCTPYKTHMBHOM CXEMBI
[IPOJIETHOTO CTPOEHUS, cozepxalieu
CMOHTHPOBAHHBIE K 3TOH CTaJUU JIEMEHTBHI.

B crarbe nmpemraraercs = MeTOAMKA
pacuera, KOTOpasi Y4YUTBHIBA€T TPU CTaAUU
MOHTaxa coopyxenus (puc.1). IlepBas
CTaausd pacueTa MpEArojaraeT HarpyxeHue
CYLIECTBYIOIIMX  3JIEMEHTOB  IPOJETHOTO
CTPOEHMSI IE€PBOM  YaCThIO  IOCTOSHHBIX
Harpy3ok: COOCTBEHHBIH BeC IPOJIETHOTO
CTPOEHMS,  JIEMEHTOB  OMOHOJIMYMBAHUS,
HaKJIaIHON TUTUTBI u YCUIIHS
MPEBAPUTENBHOTO HaTsbKeHusa. Ha BTopon
cTaiud B pPabOTy BKIIOYAETCS HaKIagHAas
IUTMTA, CEYEHHE BOCIPHHUMAET J100aBOYHBIC
MIOCTOSIHHBIE HAarpy3ku OT Beca JIOPOKHOH
OJIeXK/Ibl, TPOTYapHBIX OJIOKOB, 3aIUTHOTO
CJI0S1, IEPUIILHOTO U 0apbepHOT0 OTPaKICHUS.
Tperbs crTaaus mpeanosiaraeT  CoueTaHUE
IOCTOSIHHBIX U BPEMEHHBIX Harpy3ok. OleHka
HECylllell  CIOCOOHOCTH  COOpYXKEHHUs B
MPEAJIOKEHHON OCTAHOBKE BEJETCS OT/IEIBHO
JUIS CYIIECTBYIOIIMX 3JIEMEHTOB IIPOJIETHOTO
CTPOEHHUS U 3JIEMEHTOB YCUJICHHUS.
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Puc. 1. Craguu paboThl IPOJETHOTO CTPOCHUS
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Pacuer 1nmo npemIokeHHOM METOAUKE
YUUTBIBACT:

- paboTy HaKJIaJHOM IUIMTHI B COCTaBe
IIOJJHOTO  CEYEHHMS Ha  OTAEJIbHBIE  BHIbI
Harpy3ok;

- ACTUHHBIE TPOYHOCTHBIE XapaKTEpPHUC-
TUKA OETOHA JUIS 3JIEMEHTOB, BXOJSIIUX B
IIONIEPEYHOE CEUCHUE;

- IEPEPACTIPEACIIEHUE YCUIIUA  MEXIY

JIEMEHTaMU  CEYEHUs IpU IHepexoie K
ouepeaHOU CTaauu HarpyXeHus
KOHCTPYKLIUY;

- HEJIMHEHHBIE 3aBHCUMOCTH J1e(OpMH-
poBaHus OETOHA U MOJI3YyUYECTH.

BAlOT HEOOXOIUMYIO (PYHKIIMOHATIBHOCTH TPH
YHCJICHHOM  aHaliM3€  KOHCTPYKIHMH U3
MOHOJIUTHOTO KeJIe300eTOoHa.

[Ipumepom MPEI0KEHHOTO
MHOTOCTAQIMAHOTO MOJICIIUPOBAHUS  CITY>KUT
pacuer OSCTakaabl, BXOASAIIEH B COCTaB
PEKOHCTPYHPYEMBIX TPAHCIIOPTHBIX
coopyxenuil mo npocnekty 50-nerust CCCP B
r. XapbKoBe.

[IponeTHoe cTpoeHUE 3CcTaKaIbl COCTOUT
u3 31 mpeaBapUTENIbHO HAMPSIKEHHON IUTUTHI
mHOM 12 M (pacueTrHas JyuHaA Oankkm —
11.4m) u BbicoToM 60cM C OBaJbHBIMU
nycroramu (puc. 2).

CoBpemeHHOE IIPOEKTUPOBAHNE Hecymme KOHCTpYKIMM — COOPYXEHHS
TPAHCIOPTHBIX ~ COOPYKEHUH  NIpPEaIoJiaraet BblNIONIHEHBI noj Harpy3ku H-30 u HK-80 B
NPUMEHEHHE  TPOTPAMMHBIX KOMILIEKCOB B COOTBETCTBHUHM C THUIOBBIM IPOEKTOM CEpUHU
KauecTBE OCHOBHOTO WHCTPYMEHTA 3.503-12 unB. Ne384/25 «Coro3moprpoeKTa.
KOMIIBIOTEPHOTO MO/IEITUPOBAHUSI. K mnacrosmemy BpemMeHM MO pe3yiabTaTam
[IpemioxkeHHass MeToAMKAa B TOJHOM Mepe oOcienoBaHusl  mpeArnojaraeMas  HoTeps
peaiu3yercsi ~ CpeACTBaMH  MPOTrPAMMHOIO npouHoctu OeroHa cocraBmsier 20 %. B
KOMILIIEKCa «JIupay [3]. OOmmpHas COOTBETCTBUHM C THUIIOBBIM MPOEKTOM IUIUTHI
OMOIMOTEKa KOHEYHBIX 3JIEMEHTOB, MOJICPIKKa BBIIIOJIHEHBI U3 Oerona  mapku 400
HEJIMHEHHBIX 3aKOHOB pa0OThl MaTEpPHAIOB W (6mkanmui kimacc C25/30).

MOII[HbIE HMHCTPYMEHTHI aHajau3a obecredu-
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Puc. 2. CeueHne cyiecTByOIUX IIUT IPOJIETHOTO CTPOSHUS
B kadectBe Hampsraemoil apMarypsl 30HBI O6eTroHa COCTAaBJISIET 107 mwm.

IMPUMCHCHA ropsvCKaTaHasd apMarypHasa CTaJlb

nepuoanueckoro mpodwmis  kmacca  A-IV
(9918; mpuBszka — S50 mm). Cuna
MPEIBAPUTEIILHOTO  HATSHKEHHS — apMaTyphl

1173.78 xH. IIpenHamnpskeHne ¢ y4eToM BCEX
norepb Ospn2=412.518 MIIa. Beicora cixartoi

[IpenenpHBINA U3TUOAIONINIT MOMEHT CEYCHUS B
COOTBETCTBUM C  THIOBBIM  IPOEKTOM
M,=541.3 xkHxwm. IlpenensHblii u3rudaromui
MOMEHT CEUEHHUS C Y4€TOM MOTEPH MPOYHOCTH
oerona M;=520.66 kHxm.
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PexoHCTpyKLIMSI TPOJETHOTO CTPOEHUS
npeanoaraet (puc. 3) yCTpOHCTBO CIIOIIHON
Kene300eTOHHOH
MHUHUMaJIbHOW TonmuHon 150 Mm, koTopas
BKJIIOYAETCS B
CYUIECTBYIOIIUMU
crpoenus npu nomoru ankepos (10, Alll).

AHKepa  KpemsiTcsi B  BOCCTAaHOBJICHHBIE
MOHOJIUTHBIE YYacTKM IIBOB IpU IOMOIIU

HaKIagHOW  TUIUTBL  C CaMOBBIPAaBHUBAIOILIETOCS [IEMEHTHO-
anokcuaHoro  pacrBopa  SikaGrout  311.
COBMECTHYIO  paboTy ¢ YcrpoiicTBo TUTATBI BE/IETCS oe3
IUIMTAMH  TIPOJIETHOTO MPEIBAPUTEIILHOW  Pasrpy3KH  MPOJIETHBIX

CTPOECHUU.

AHKep ¢ pacTtBopom

HaknagHas nauTa Sika Grout 311
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Puc. 3. Cxema ycuiieHHs IpOJIETHOTO CTPOEHUS

Bpemennbsle Harpy3kd TpPHHATH  I10
cxemam H-30 (CH 200-62), A-11 u HK-80
(JIBH B.2.3-14:2006). PacueThl BBIMTOJHCHBI
JUIE  UCXOJHOTO  COCTOSIHHSL — IPOJICTHOTO
CTPOCHHSI M C Yy4ETOM PEKOHCTPYKITUH.
IIpoBepka Hecymieli CHOCOOHOCTH  TUIUT
BBITIONTHSUTACH TIO TMPEACTBHBIM MOMEHTaM Ha
KOKIOW cTaauu HarpyxeHus. PacueTHas

Koneynsie anementes!
MHAKNRAHONR NNNT

Mecrkan scrasxa
HAKNAUNOR 1M T

Xecrkas pcraaka Yeranoakm
NPOANANPANEONNON aPpMaTypLl

cX€Ma COCTaBJICHA M3 KOHCYHBIX 3JICMCHTOB
IJI1aCTUH, MOJACIUPYIOMIUX pa60Ty HaKHaHHOﬁ

IUIMTBI, cTepkHeBbIX KD mumr, nepsoit
IpyHIbl KECTKMX BCTABOK Ul Iepeladu
YCWIMH TPEABAPUTEIBHOIO HATSDKEHHUS H

BTOPOH TPYMIBI KECTKHUX BCTABOK TUTST
«TTOJIBEIIMBAHUS» COOPHBIX DJIEMEHTOB CYIIIE-
CTBYIOIIIETO MPOJICTHOTO cTpoeHus (puc. 4, 5).

KOoMHeOUNBIS 2NOMenThI
CYLYOCTBYIOWMX NNNT

Puc. 4. Tunooit ¢pparMeHT pacueTHOMN CXEMBbI IPOJETHOIO CTPOCHHUS
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Puc. 5. PacyeTHas cxema poJIETHOrO CTPOCHUS B CEYEHUH U TUIAHE

Pe3ynbrarsl pacdeToB IpelNCTaBIECHBI B
BUJI€ JIMHUWA YCWIMH, TIOCTPOCHHBIX JUIS
OIIaCHOI'O0 CEYECHMS IIPOJIETHOIO CTPOCHMS

B Ta0IULE.

(y--—-

(puc. 6, 7). CBoHbIE pe3yabTaThl IPUBEICHBI

Tabmnuma
Pe3ynbratel pacuera
A-11 H-30
Ycunme Enurmia CraTuka + cTaTHKa HK-60 + cTatuka
H3MEPEHUS + cTaTHKa
+ Toma + Tonma

MaxkcuManbHBIH H3rn0aroInii
MOMEHT B TUIATax Ui kHxM | 323.9 602.2 483.3 524.4
HUCXOQHOTO COCTOSHHS
KOHCTPYKIIUU
[IpenenbHBIT MOMEHT B IJIUTAX
JUUISE ICXOJHOT'O COCTOSIHMS C <Hxut 520.66
Y4€TOM MOTEPU POYHOCTH
6erona Ha 20 %
ITonHbIH M3rubdarOIUi MOMEHT B
CCYCHUH TIPOJICTHOTO CTPOCHHsSI ¢| KHxm 366.3 643.4 532.3 591.7
Y4ETOM PEKOHCTPYKITUU
M3rubarommii MOMEHT B INIUTAX
MIPOJIETHOT'O CTPOEHUS C YUETOM kHxMm 351.7 514.8 453.5 493.2
PEKOHCTPYKITUHU
Hsrubatoupit MOMeHT B kHxm | 14.6 128.6 78.8 98.5
HAKJIaHOH ILIUTE
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Puc. 6. Jlunuu ycunuit ajist IpoJIeTHOTO CTPOCHUS B HICXOHOM COCTOSTHUU
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Puc. 7. JIuaun ycunuit 17 poJIETHOTO CTPOEHHUS NOCIIE PEKOHCTPYKLIUU

Ha puc. 8 mnokazaHo pacnpeneneHue
HaNpsODKEHUW 1T BEPXHUX BOJIOKOH TUIUTHI
MpU 3arpy’K€HUH BPEMEHHOW Harpy3kou II0
cxeme A-11 (¢ yderoM TIEmIEXOJIOB).
[TonydeHHBIN 3aKOH U3MEHEHUsI HaIPSKEHUN
M0 BBICOTE HA MOCJIEAHEN CTAUN HArPYKEHUS

ompezessieT JOJI0 U3TrHOAroIero MOMEHTa,
KOTOPBIM NPUXOIUTCS Ha HAKIAJHYIO IIIUTY.
Wzrubaromuii  MOMEHT, BOCHPUHUMAEMBIN
CYHIECTBYIOIIMMH IUIMTAMH, OIPEAEIAETCS
Pa3HOCTBIO IIOJIHOTO MOMEHTa W MOMEHTA,
MPUXOASIIErOCs Ha HAKJIAJHYIO ILIUTY.
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Puc. 8. HanpskeHusi B BEpXHUX BOJIOKHAX HAKJIaJHOM IUIUTHI

Kak ITOKa3bIBArOT pacyeThI,
MOACIINPOBAHUC IoCICaA0BAaTCIBHOCTH

Harpy3ku 1no cxeme A-11 (c yuerom
nemexonos) — 20 %, ans narpysku HK-80 —

MOHTa)ka IPOJIETHOIO CTPOCHUSI MPUBOIUT K
YMEHBIICHUIO BIIMSIHUS HAKJIAAHOW TJIUTHI Ha
HECYIIYI0 CIIOCOOHOCTh COOPY>KEHHUsSI TMocie
PEKOHCTPYKIUH. J[0JIs1 TOJTHOTO U3rHOAOIIETO
MOMEHTA, BO3HHKAIOIIETO oT BCEX
MOCTOSIHHBIX HAarpy30K M BOCHPHHHUMAEMOTO
HaKJIagHOW miauTou, coctaBisdeT 4 %, To ke OT

15 %, nns narpy3ku H-30 — 17 %.
[IpemioskeHHas MeETOIUKAa MOJEIUpPO-
BaHUS TI03BOJIMJIA YCTAaHOBUTb HMCTUHHYIO
HECYIIYI0 CIOCOOHOCTH  OCTaKajabl TIOCIHE
PEKOHCTPYKIMM W Ha3HAYUTh ONTUMAJIbHYIO
KOHCTPYKIIUIO YCHJICHHS JUIS COOTBETCTBUS
coBpeMeHHbIM Harpy3kam HK-80 u A-11.
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Annomayuu

Y crarti po3MISIIAEThCA  METOJAMKA KOMITIOTEPHOTO MOJCIIOBAaHHS POOOTH TUIUTHOT
MIPOTOHOBOI OyOBM €CTakaau TIC/IS PEKOHCTPYKII 3a CXEMOK OONAITYBaHHS 3ali300€TOHHOL
HaKJIaJTHO1 TUTUTH. Po3paxyHOK mpumyckae 00K MOCIiIOBHOCTI 3BEICHHS CTIOPYIKEHHS 3a TphoMa
CTalISIMH.
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B craTtbe paccMaTpuBacCTCsad MCETOJAUKA KOMIIBIOTCPHOI'O MOJACIIMPOBAHUA pa6OTBI IIJIMTHOI'O
IIPOJICTHOI'O CTPOCHHUA OCTAKaJbl IIOCIEC PEKOHCTPYKIHHU IIO CXEME YCTpOfICTBa )KeJ1e300€ TOHHOM
HaKHaﬂHOﬁ mTEL. PacdeTsl npeanojararoT ydeT mocjaeaoBaTCIbHOCTH BO3BCACHUS COOPYKCHUA
I10 TPEM CTaJHsIM.

In the article the method of computer simulation of the slab span overpass after reconstruction
scheme device properties of concrete slabs bill. Calculation takes into consideration the sequence of
construction is in three stages.
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