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AHorauis. [liacuneHHs ICHYK4OT cTajieBoi KpOKBAHOI ¢epMH BHKOHAHE KOMOIHOBaAHMM
Croco0OM — 3a JIOTMOMOTI0I0 3MIHU 1T CTATHYHOT CXEMU JUISl CTEPIKHIB BEPXHBOTO MOSCY 1 PELIITKH Ta
30UILLIEHHSAM NIEpepi3y JUIsl €EMEHTIB HUIKHBOTO T0ACY, a TAKOK 3MIHOK YMOB POOOTH CTUCHYTHX
€/IEMEHTIB PelliTKH.

AHHOTaUUsA. YCWIEHHE CYLIECTBYIOLEH CTaJbHOH CTPONUJIbHON (epMbl BbINOIHEHO
KOMOMHHPOBAHHBIM CIIOCOOOM — C MOMOILIBIO U3MEHEHHUS €€ CTaTHYECKOW CXeMbl JUlsl cTep:KHel
BEPXHEro 10sCa M PELIETKH, YBEIWYEHHUEM CEYEHHs Ul DJEMEHTOB HMIKHErO Mosca, a TakKe
M3MEHEHUEM YCII0BHH pabOThI CHKATBIX JIEMEHTOB PELIETKH.

Abstract. Rational use, ensuring the reliability and durability of steel structures during
operation are the most important tasks in construction. Directions for the implementation of these
tasks are the management of the operational period of service of buildings and structures in real
conditions, the correct choice of design and technological solutions in case of strengthening the
existing structure. In connection with the mechanical damage to the steel truss of the coating with
rods from a pair of equally spaced corners of the operated storage facilities of the sea trading port,
to ensure its carrying capacity it is necessary to execute strengthening.

For strengthening of steel truss the basic stages of works — inspection of existent construction,
choice of method of strengthening, calculation and constructing of the increased construction,
implementation of the developed project of strengthening were executed.

Strengthening of the existing steel truss is carried out in a combined way. For the upper belt
and lattice rods, a method of amplification with a change in the static scheme of the truss is used by
installing an additional spiral grating. This made it possible to reduce the calculated length in the
plane of the truss of the strengthened lattice rods by a factor of two and to increase the value of the
critical strength of the loss of stability of the compressed braces and rods of the upper belt.
Reducing the estimated length of the rods also made it possible to change the working conditions of
the compressed elements of the lattice of the steel truss, which led to a change in the value of the
coefficient of operating conditions. The reinforcement of the lower belt is carried out by means of a
method for increasing the cross section of round steel, located between the shelves of the reinforced
corners, which allowed to maintain the position of the center of gravity of the section.
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Beryn. PaitioHanbHe BHKOpUCTaHHs, 3a0e3ledyeHHs HaAIMHOCTI 1 JIOBrFOBIYHOCTI CTaJeBUX
KOHCTPYKILIN MpU eKcIulyaTtauii € OJHMMM 3 HalBaKJIMBILIMX 3aBJaHb B rajiys3i OyaiBHULITBA
VYkpainn. Hanpsmkamu Ui peanizailii UMX 3aBJaHb € YNpaBlIiHHA €KCITyaTalidHUM TEepMIHOM
cay:xOm OyniBenb 1 CHOPYH Yy peaJbHUX CEpelOBHILAX, MPABUIBHUHA BHOIP KOHCTPYKTMBHMX i
TEXHOJIOTIUHUX PIlIeHb Y BUIIAAKY IMIJACUIICHHS ICHYIOUOT KOHCTPYKILii.

AHani3 ocranHix gocaimkenb i nyOaikauiii. HeoOXiaHICTh TNIACHUICHHS CTaleBUX
KOHCTPYKILI BUHMKA€E MO TPbOX MpUYMHAX: 1) nMpu ekcrutyaraiii yacTuHa €JeMEHTIB KOHCTPYKILIH
1 iX 3'eqHaHb MoOXke OyTH IMOIIKO/UKEHA BIJ MEXaHIYHUX JIIH, PI3HUX MICLEBHMX 1 3arajbHUX

fepeHanpyXeHb, a TakoXK BiJ arMoc(epHOi KOposii 1 i arpecMBHOro cepeloBuIla; 2) B
pe3yibTari MOMMJIOK MiJl 4Yac NpPOEKTYBaHHS, BUTOTOBJICHHsS 1 MOHTaXy Hecyda 3/IaTHICTh
KOHCTPYKILIT MOXE BHUSBUTHCS HMKYE HEOOXiaHOi; 3) npM PpPeKOHCTPYKUIT 1 TEeXHIYHOMY

[epEOCHAIIEHH] MIANPUEMCTB MOXKYTh 30UIBIIMTUCS HAaBaHTAXKEHHS, 110 BIJIMBAIOTH HA OKpeMi
€/IEMEHTH 1 Ha KOHCTPYKLIIO B uUIOMY. BiamoBiaHo, mpuuuHa, 110 BHUKIMKaNa HEOOXIAHICTH
MiJICUICHHS, HAKJIaZlae TIeBHY CMPSMOBAHICTh 1 HA KOHCTPYKTHBHI pillieHHs [2, 3, 4].

Mertoto po6oTH € po3podka eeKTUBHOTO MIJICUICHHS CTEPIKHIB ICHYIOUOT CTajIeBOi hepMu.

PesyabTatu fpocaigmenb. [1s miCHiIEHHs CTajleBOT KPOKBSIHOT (epMM 13 CTEPKHSAMHU 3
napHUX piBHOOOKUX KYTHKIB €KCIIIyaTyeMOT CKJIaAChKOT CIIOPY/AM MOPCHKOTO TOPTiBEIbHOIO NOPTY
Oyn1M BHMKOHaHI OCHOBHI eTanu poOIT — OOCTeXEeHHS ICHYIYOT KOHCTPYKLIl, BHOiIp crnocody
MIJICUJIEHHS, PO3PaXyHOK 1 KOHCTPYIOBaHHS MIJICHIEHOT KOHCTPYKIi, BUKOHaHHsA poOit. Ha erani
obcTterkeHHst Oy/IM BUKOHAHI OOMIPOYHI KpEeC/I€HHsI, BUABIEH] AIMCHI HABAaHTaKEHHs, JOCIIKEHO
CTaH i aeeKTH KOHCTPYKUIi. 3a pe3yabTaTaMu 0O0CTeKEHHs OyiM ckiafeHi BitoMocTi aedekTiB 3
NPUB'A3K0I0 Micls po3ramnyBaHHs Aedekty. OCHOBHUI BUI Ne(EKTY — 1€ MICLIeBI MOLIKOKEHHS,
BUKPUBJICHHS, BTpATa MPSIMOJIIHIHHOCT] AESIKMX CTEPIKHIB B pe3y/bTaTi JOKaIbHUX MEXaHIUHUX J1ii
M11HOMHO-TPAHCIIOPTHOIO YCTAaTKyBaHHS.

SkicTe MaTepiany, 3 SKOrO BHMIOTOBIEHI AOCIDKYBaHI cTajeBli KpOKBsHi ¢epmu, Oyna
yTOYHEHA MeXaHIYHUMH BUNIPOOYBaHHAMM 3pa3kiB. [li1si BU3HAYEHHS PO3PaxyHKOBOIO OMopy cTasi
nosiciB pepmMu 3pas3ok st BUNIpoOyBaHb OyB y3sTHIl 3 repa MnosicHOro Kyruka B MiCLli 3aBOJICBKOTIO
CTHKY, a U1 peLITKH GepMU — B PO3KOCI 3 MIHIMAJIbHUM 3YCHILISAM (3 M0a/bIIUM BIHOBJICHHSM
nepepizy KyTuka).

CraTHyHUi  pO3paxyHOK ICHYIOUOT KpOKBSHOI ¢epMH 3 YTOYHEHHMH pPO3MipamH,
HaBAHTAKECHHSAMH 1 SIKICTIO MaTeplany 3 BpaxyBaHHsSM BCIX A€(EKTIB 1 MOLIKOKEHb J03BOJUB
BUSIBUTH €JICMEHTH, HECY4a 3/[aTHICTh SIKMX BUSABUJIACS HUKYE HEOOXIAHOT.

Jns nocaipKkyBaHol pepMH Ha MEpLIOMY eTalli Ul CTEPIKHIB BEPXHBOTO MOSACY 1 peuriTku OyB
3aCTOCOBAHUH crmocid MiZAcuiIeHHs 13 3MIHOIO cTaTH4HOi cxemu (epmu. Llel cnoci® noasrae B
YCTAHOBLI J0/JATKOBOT ILUIMPEHIeabHOT pelliTky (Man. 1), OCKUIBKM BHPILIAJIbHOIO [EPEBIPKOIO
HeCy4ol 3/1aTHOCTI € MepeBipKa CTIMKOCTI B MIOCKOCTI ()EPMHU 13 CTEP:KHAMU 3 MapHUX KYTHUKIB
(pamiyc iHepLil Takoro CKIaAeHOro nepepizy B IUIOCKOCTI (epMU MeHIIe HDK 3 muockocTi). Lle
JIO3BOJIUJIO CKOPOTHTH PO3PaxXyHKOBY JIOBXKHMHY B IIJIOCKOCTI (pepMHU  CTEp)KHIB PEIIITKH i
BEPXHbOI'O MOsCY B J1Ba pasu [1]:

zlr = !Uf gt ‘tt‘ .[ : z__\-‘{'h‘.?(.’””t’ = !cf yewrenue st ‘t{‘_ y (0.5 .[) (1)

X
CKopoYeHHs pO3paxyHKOBOT JOBKHHH JI03BOJIMIIO B JIBA pa3u 30UTbIIMTH 3HAYEHHsT KPUTUYHOT
CWJIM BTpPaTH CTIMKOCTI CTHCHYTHMX PO3KOCIB I CTEPXKHIB BEPXHBOT'O MOSACY 1 MIIBUILUTU HECYUY
3[AaTHICTH MIJACHIEHUX CTEP)KHIB B miaockocti i 3 miaockoceti ¢epmu Ha 15...17 %. Jlonarkosa
e(eKTUBHICTb BiJl 3MCHIUCHHS pPO3PaxyHKOBOT JOBXKHMHH CTEpP)KHIB — L€ 3MiHa YMOB poOOTH
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CTUCHYTHX €JIEMEHTIB pelliTKH cTaleBoi ¢epMu. 3rimHo 3 HOopMmamu [I, c¢. 17] mnd cTUCHYTHX
OCHOBHHX €/IEMEHTIB (OKpIM OTIOPHHUX) PELIITKH CKJIAAeHOr0 TaBpOBOTO Nepepidy 3 JABOX KYTHKIB B
3BapHUX (pepMax MOKPUTTIB 1 MEPEKPUTTIB MPH PO3PAXYHKY HA CTIMKICTh 3a3HAYEHUX CTEPIKHIB 3
rHY4KicTIO 4 = 60 KkoediuieHT yMOB poboTH I0piBHIOE Y. = (.8. 3MeHIIeHa po3paxyHKOBa JOBKHHA
CTepPXKHIB MPUBOJAUTE JI0 3HMKEHHS BEJIMYMHM FHYUYKOCTI (A < 60), jasi BIAMOBIIHO 10 3MIHH YMOB
poOOTH CTUCHYTHX CTEPKHIB pepMH 1 HOBOTO 3HaYeHHs KoedilieHTa ymoB podotu y. = 1.0.

Mau. 1. [Tigcunena crajieBa KpokBsHa (epma 3a JOMOMOTOK0 A0AaTKOBOT IITPEHTeIbHOT PEIIITKH

[TiBuILeHHST HEeCY4OT 3/1aTHOCTI CTEPIKHIB HMIKHBOTO TOsCY (JepMU BHKOHAHE 3a JIOMOMOr0I0
crnocoOy 30UIbIIEHHS Nepepi3y — NPUEJIHAHHAM 1 BKIIOYEHHSIM B CHUIbHY poOOTY J10/IaTKOBHX
€/IEMEHTIB MMIJICHJICHHS 3 METOI0 MiJABULICHHS MOPCTKOCTI 1 MILHOCTI HUKHBOTO noscy. B skocTti
€JIEMEHTIB MIACHIEHHS PO3TJIAJalIMCS CTEp)KHI 3 JUCTOBOI cTaji, KYTHKIB, Kpyrioi ctami. [lpu
MICUJICHH] JIMCTAMM 3MEHIIYETLCSI THYUKICTh MIICMICHOT0 CTEPIKHS 3 MJI0CKOCTI hepMu, YacTUHA
IIBIB HAMIBCTEILOBI, TOOTO TaKHii criocid 3py4YHHWE JUISL MiJICHIIOBAHUX CTEP)KHIB 3 HEBEIMKHMH
BUKPHBIEHHAMH B TIJIOCKOCTI 1 3 miiockocTi ¢depmu. [liacuneHHs KyTHKaMH, CTBOPIOIOYHMMH
BIIKDUTHIL repepi3, 3py4HO MPU HEBEJIWKUX BUKPUBJICHHSX CTEPKHIB 1 NPU TaKOMY MiJICHICHHI
TAKOXK 3MEHIIYEThCS MHYUKICTh MIJCHUJICHOTO CTEPiHS 3 MIOCKOCTI pepmu. OCHOBHUM BapiaHTOM
Oyno nNpUHHATO MIACHIACHHS KPYIVIOK CTaUIO, [I0 PO3TAIIOBYETbCS MIK IMOJMYKAMU
MIJICHIIOBAaHUX KYTHKIB. B LbOMYy BHNAAKy LEHTP Barv MiACHICHOIO Mepepisy He 3MIIYETbCs
BIZIHOCHO LIEHTpPY Baru Mnepepizy A0 MiJCHICHHS, TOOTO HE MOPYLIYETHCS LEHTPIBKA CTEPIKHIB
(bepmu y By3ax; He3HauHe 30UIbIIEHHS THYYKOCTI MJICMJIEHOTO CTEPIKHS HE BILUIMHYJIO HA HECY4y
3[aTHICTh PO3TATHYTOTO HUKHBOTO MOSCY.

BucHoBok: BukopucranHs TpaaMuiiHoro cnocoOy mijICHICHHS i3 3MIHOIO Mepepi3y eIeMeHTIB
1 Oiabil epeKTUBHOrO Ccrocody MiJCHICHHS 13 3MIHOIO CTAaTUYHOT CXEMH ICHYIOUOI CTaleBol
KPOKBSIHOT (hepMHU 3a JI0IOMOI0I0 JI0JATKOBOT IIMPEHIeIbHOT PEeliTKH Ta 3MIHOI YMOB po0OTH
CTUCHYTHMX €JIEMEHTIB PEIiTKH J03BOJHUIIO JOCATTH €KOHOMIT CTali eneMeHTIB mijcuaeHns o 12%
MNOPIBHAHO 13 3aCTOCYBAHHAM JIHILIE CrIOCO0Y 301IbLIEHHS Mepepi3y CTEPIKHIB.
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