APXUTEKTYPa@ U rpaA0CTOOUTEALCTBO. PEKOHCTPYKLIMS M pecTaBpaLms VESTNIK

MGSU

WH)XXEHEPHbIE U3bICKAHUSA U OBCINIEOQOBAHUE 30AHUN.
CNEUMAINIBHOE CTPOUTEJNILCTBO

YIIK 69.059.1

T.B. 3oimna, A.P. Tychun*
TAOY AO BIIO «AUCH», *®I'BOY BIIO «MI'CY»

YBEJIMYEHUE CPOKA 3KCIIVIYATAIIUU
INPOMBIIIVIEHHOI'O OBBEKTA BBEJIJEHUEM
KOHCTPYKTUBHbBIX MEP

OCHOBHOW LIENbIO UCCreqoBaHns SIBNSIETCS U3biCKaHWE BO3MOXHOCTEN No obecne-
YeHuto Tpebyemon HaAeXHOCTN OQHOITAXHOTO NPOMBILLFIEHHOIO 30aHUSA, OCHALLEHHOIO
KpaHoBbIM 06opyaoBaHmeM. PagpaboTaH koMnnekc MeToamk pacyeTa, OCHOBHas 3ajaqa
KOTOPOro CBOAMTCS K OLEHKEe OCTAaTOYHOIO pecypca B KOHKPETHbIN NePUOA aKcnnyaTauum
30aHWs MpU yyYeTe CryvyanHoro Xxapakrepa COBOKYMHOCTU BO3MYLLAIOLWNX BO3OENCTBUN.
MpeanoxeHHble KOHCTPYKTUBHbIE Mepbl NpU3BaHbl 3aMennuTb 3aduKcrpoBaHHbIE B
pacyeTax Temnbl NOTEPU CUCTEMOWN CBOEW HeCyLlel CrOCOBHOCTU M HanpaBneHbl Ha
npoaneHue cpoka 6esonacHom akcnnyataumm obbekTa.

KniouyeBble crnoBa: NpoMbILLNIEHHOE 30aHNe, MOCTOBbIE KpaHbl, HAAEXHOCTb, KOH-
CTPYKTUBHbIE Mepbl, OCTaTOYHbIN Pecypc, TopLeBas avadparma, TeMnepaTypHbIi LOB.

B xone skcrutyaTanny 3n1aHus IPOUCXOJUT HAKOTUIEHHE 1e(DEeKTOB, BHI3BaHHBIX
JIEHCTBUEM HArpy30K TEXHOTEHHOTO [1—5] 1 BHemrHero xapakrepa [6, 7], 4To Be-
JIET K CHU)KCHHUIO HEeCYIIel CIIOCOOHOCTH KOHCTPYKIMU Kapkaca. Haubonee sipkue
odyepranus mpodiema obecriedeHus: TpeOyeMoil Hale)KHOCTH MPOU3BOJICTBEHHOTO
00beKTa MpHOOpETaeT B CiIyyae ero MepeBOOPYKEeHHUs, MPEN0Naralonero 3aMeHy
KPaHOBOTO TEXHOJOIMYECKOTO O0OOPYIOBaHHS C YBEIHYCHHUEM €ro IPy30I0AbeM-
HOCTH [8—12]. OnBIT MOKa3bIBAET, YTO YACTh IKCILTYaTallMOHHOTO pecypca TaKUX
3[aHui yxke BeipaOdoTaHa. Hecyrue o0opynoBaHue KOJIOHHBI M TIOAKPAHOBBIC OaIKu
npeTepneny 3HaYuTeNbHbIe 1e(OPMAIUK, YTO MOBJIEKIO CHW)KEHHE KECTKOCTHBIX
cBoiicTB Marepuasnos [13, 14]. B To e BpeMs BeJMYMHA HArpy304HOTO (hakTopa
3a CUET MCIOJIB30BaHMsI OoJIee TSHKETIOro 000pyIOBaHUS YCUIIMBACTCS, IIOATOMY OC-
HOBHOHM LI€JIbI0 HACTOSILEr0 HCCIIEAO0BAaHUS SIBISIETCS M3BICKAHHE BO3MOXHOCTEH
no obecreueHuno TpedyeMoll HaJJe)KHOCTH MTPOMBIIUIEHHOTO 37aHusi, 000py10BaH-
HOT'O MOCTOBBIMH KpaHaMmu. B xone mccnenoBaHus pa3paboTaH KOMILIEKC METOAUK
pacueTa, OCHOBHAs 3ajJlaya KOTOPOTO CBOAMTCS K OIIEHKE OCTATOYHOIO pecypca B
KOHKPETHBII IIEPUOJ| IKCILTyaTalUi TEXHUUECKON CUCTEMBI IIPU YUETE CIIy4aiiHOrO
XapakTepa I1eJI0i COBOKYIMHOCTH BO3MYIIAIONIUX BO3AeHCTBUM [15—18]. Ananus
pe3yibTaToOB, MOMYUYEHHBIX MIPH MOCIEA0BaTEIbHON peaan3aliy JaHHbIX METOJUK,
MO3BOJISIET OTCIEANTD TUHAMUKY U3MEHEHUH HaIlpsKeHHO-Ae(OpMUpPOBaHHOTO CO-
CTOSIHMSI HECYIIUX KOHCTPYKLUH 00beKTa MPOM3BOJCTBEHHOIO HAa3HAYECHUS B IMPO-
1ecce IKCIITyaTaltu.

[TonoOHoe cocTosiHMEe HecyIMX KOHCTPYKLUHUH M MOCTOBBIX KpPaHOB TpeOyeT
MOBBIIIEHHS J)KECTKOCTH KapKacoB MPOMBILIUIEHHBIX 3/IaHUH, I Yero mpejsiaraer-
Csl BHEJIpEHHE B MPAKTHKY CTPOUTEIHCTBA M PEKOHCTPYKIMU OOBEKTOB MPOU3BOJ-
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CTBCHHOTO HA3HAYCHUS IEJIOT0 Psijia KOHCTPYKTUBHBIX Mep. OHU MpPU3BaHbl CHU-
3UTh J1e()OPMATHBHOCTD M YJIYUIIHTh SKCIUTyaTallMOHHBIC KAYeCTBA 3/JaHUs  KPaHa.
B xauecTBe TakmxX KOHCTPYKTUBHEIX Mep npemraraercs [19, 20]:

yCTaHOBKA TMOMEPEUHBIX TOPLEBBIX Jradparm KecTKOCTH;

yBEIMUEHHE )KECTKOCTH KOJIOHHBI B €€ HAJIKPAaHOBOW YaCTH;

YCTPOMCTBO B TEMIIEPATyPHOM IIBE CBSI3YIONIMX CTCPIKHEH, pacroyiaraeMbiX B
YPOBHSIX MOKPBITUS ¥ IOAKPAHOBBIX OAJIOK.

st mOCTIDKEHUS 3HAUYNTEIHHOTO 3(pdekTa B 00ecIIedeHI N MOTIePEeIHON JKeCT-
KOCTH JIAHHBIEC DJIEMEHTBI 11eJIeCO00Pa3HO HMCIOIb30BaTh B COBOKYMHOCTH. B 3T0i
cUcTeMe KOHCTPYKTHBHBIX MEpP JIUCK MOKPBITHS, IPUOOPETAIOIIHI BHICOKYIO TOPH-
30HTAIILHYIO JKECTKOCTh, CIIOCOOCH MEPEHECTH YacTh HArpy3KH, JIeHCTBYIONICH Ha
MOTIEPEYHBIC paMbl, Ha TOTIepeYHble qruadparmbl.

OnHoOW M3 KOHCTPYKTHBHBIX MEp JUIS YBEIMYCHHUS JKECTKOCTH KapKaca Ipo-
MBIIICHHOTO 3JIaHHS SIBISIETCS BBEJCHUE JOTOJHUTEIBHBIX TOPIEBBIX Juadparm
JKECTKOCTH. B KauecTBe ONHOIO W3 BapHAaHTOB OHU MOTYT OBITh IPEIICTABIICHBI
CTaJbLHBIMH JTUATOHATBHBIMHA CBS3SIMU / (PHC.), yCTAaHOBKA KOTOPHIX IIeliecooOpa3Ha
BO BHEIITHEM TOPIIE TEMIIEPATypHOTO OJIOKA.
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KoncTpykTHBHBIE XapaKTEPUCTUKU MPENICTABICHHBIX CBSA3CH aHAJOTUYHBI BEp-
THUKAJIbHBIM COIPSDKEHUSAM MEKY KOJIOHHAMU, yCTAaHOBJICHHBIMU BAOIb iexa. B ciy-
yae kKeJie300€TOHHBIX AJIEMEHTOB B KQUECTBE aHAJIOTA TOPLEBBIX TUapparmM, MOBbI-
HIAIONIUX KECTKOCTHBIE XapaKTEPUCTUKU KOHCTPYKIMH, BBICTYTAIOT CTEHOBBIC Ia-
Henu 2. KperuieHre 1uaroHanbHbIX SIEMEHTOB / U CTEHOBBIX MaHenel 2 K KOJIOHHAM
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HCXOTHOTO KapKaCHOTO COOpYyKeHHUS 4 1 daXxBepKy J TOPIICBOTO psia MOXKET OBITh
OCYILIECTBIICHO TIOCPEICTBOM HMCIIOJIB30BAHMUS 3aKIafHbIX Jetaneid 3. [Ipu aToM Ha-
JISKHOCTh TAKOTO KPEIUICHHsT 00ECTIeYMBACTCS 32 CUET BBIITyCKa apMaTyphI 6.

J171s TOBBITIIEHNS KECTKOCTH KOJIOHHBI B HAJKPAHOBOW YaCTH MPEAJIaraeTcs:

B CITydae CTaJbHBIX KOHCTPYKIIUI — MpUBapUBaHue COOPHOTO MITH MTPOKATHOTO
TaBpa 7;

B JKelie3006TOHHOM BapHaHTe — YBEJIWYCHHUE TUIOMIAIU CEUSHHS KOJIOHHBI 8 ¢
BBIBEJICHUEM JIOTIOTHUTEIBHBIX 3JIEMEHTOB 32 IUIOCKOCTh CTEHOBBIX MaHesied 9, B
KOTOPBIX YCTPOEH CIIeIHATbHBII BBIPE3.

[ToBBIIIIEHNE KECTKOCTHBIX XapaKTEPUCTHK MTOKPHITHS TPH ero paboTe B cBOEH
TUIOCKOCTH MOYKET OBITH JIOCTUTHYTO 32 CYET:

MIPOIOIEHON PACKIIAJKH! TUTUT B TIOKPBITHH;

CBapHBaHUS BBHIITYCKOB apMaTyphl B IBaX MEX/Ty TUTUTAMU;

YCTaHOBKH MITTOHOK;

KadeCTBEHHOTO 3aMOHOJIMYMBAHUS IIIBOB M TIOSCOB IO TMOMEPEYHBIM (epMam
TIPH TIPOJTOITFHON paCKIIaIKe TUTUT MOKPBITHS C YKJIaIbIBAHUEM B TIOACA apMaTypPHBIX
KapKacoB.

B TemmeparypHBIX IIBax IMOKPHITHS B KAYECTBE CBA3YIOMINX JIEMEHTOB, TIPE/I-
JIaraeTcsl NCIMOIb30BaAHNE METAJUITMYECKUX cTepkHer /(). OnnH KOHel Kak0To Ta-
KOTO CTEePIKHS JKECTKO KPEeTHTCA K TeMIepaTypHOMY OJIOKY IyTeM CBapHUBaHHS CO
CTPONMIEHBIMHU KOHCTPYKIHUSIME [/ 100 3aMOHOJTUYMBAHIEM B IIBaX MOKPHITHS /2
MEX]y JKeIe300€TOHHBIMHU TUINTaMH. BHYTph TpyOKH, IPUBAapeHHON K CTPOTIHIIb-
HBIM KOHCTPYKIHSAM CMEKHOTO TeMIIepaTypHOro Ojoka /3 WM 3aMOHOJUYCHHON
MEX]y JKeJIe300€TOHHBIMH TIIUTAMA B IIBaX MOKPBITHS /4, IPOIyCKaeTCs APYTroi
KOHEI[ CTePIKHSL.

B xone skcrnepuMeHTaIbHBIX MCCIIEIOBAHUM YCTAHOBJIEHO, YTO YCTPOMCTBO
TEMIIEPaTyPHOTO IIIBA BIMSIET HA CTETIEHb BOBIICYECHHUS B KOJEOATENBHBIA MPOIECC
Kapkaca 3nanusi. HatypHble m3MepeHus mokasam:

€CJIM TeMITepaTypPHBIN OB BHITIOIHEH C Pa3phIBOM KPOBEIHLHOTO MaTepraa Imy-
TEeM yCTPOHCTBa apTyKa, TO KOJICOAHHUS TIPOJIETOB C padOTAIOINMU KpaHaMH depes
0B TIOYTH HE TIEPENa0TCs;

€CJIM TEeMIIepaTypPHBIA MIOB MEPEKPHIT CILIONTHBIM KPOBEIHHBIM KOBPOM Jake,
HECMOTPS Ha TO, 9TO MEXK/y HECYIIMMHU KOHCTPYKITMSIMH KapKaca JT0CTaTOqHO 00ITb-
II0€ PacCTOSHWE, TPOJIETHI, PACIIONOKEHHBIE 32 TeMIIepaTypHBIM IITBOM, BOBIIEKa-
F0TCS B KOJTeOaTebHBIN TpoIIece.

AHaJOTHYHOE TEXHUYECKOE PelIeHNe MPeIaraeTcsl K pealnn3annuy U B YpOBHE
MTOJIKPAHOBBIX 0ajoK. B JaHHOM BapraHTe yBeITHUeHHE KECTKOCTH MOXKET OBITH J0-
CTUTHYTO BBEACHHUEM JIOMOIHUTEIBHBIX CB3YIOMNX cTepxHei /5. C omHO# cTOpOo-
HBI K&KIIBI W3 HUX B CITydae CTAIbHON MOAKPaHOBOW OaKu /6 MPUBAPUBACTCS K
ee BepXHe! TMOJIKe JT00 3aMOHOIMYUBACTCS B BEPXHEH YacTH MPH JKEIe300e TOHHOM
ncnoHeHnu 0anmku /6. JIpyroil KOHEIl COOTBETCTBYIOIIETO CTEPIKHSI TIPOITYCKASTCS
B TpYOKYy, mpuBapeHHyto /7 mubo 3aMoHOMMYCHHYIO /8 B Oanke. B BepxHeM mosice
XKeJIe300€TOHHOM OANTKK TaK)Ke IMEETCS BO3MOKHOCTh 3aMOHOJIMTUTH JIBA CTEPIKHS.

B 3nannm Gmaromapst yBENWYEHHIO KECTKOCTH HAIKPAHOBOW YacTH KOJIOHHBI
MIPOUCXOANT TIepeada TOTONHUTENBHBIX YCUINH Ha JUCK MOKpeITHsA. OH mpu co-
BMECTHOW peaji3alliyi BCEr0 KOMIUIEKCa KOHCTPYKTHBHBIX MEp TaKKe CTAaHOBUTCS
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oOmagareseM MOBBIIIEHHOMN KECTKOCTH B CBOEH IUIOCKOCTH, YTO, B CBOIO OYEPE/Ib,
BEZICT K IepepacpeeleHuI0 Harpy3KH OT JAEUCTBUS MOCTOBBIX KPAHOB Ha OCTallb-
HBIE€ KOJIOHHBI U TOPLIEBbIE TUAPpParMBbl.

Takum 00pa3om, ycHWJICHHE OTACIBHBIX 3JIEMEHTOB KapKaca MO3BOJISET mepe-
HECTH 3HAYUTEIHHYIO YaCTh KPAaHOBOW HArpy3KH Ha COMPSKEHHbIE KOHCTPYKIINU, U
TEM CaMBIM MOBBICUTH YCTOMYNBOCTH MPOMBIIIJICHHOTO 3AaHUS K Pa3IMIHOTO Pojia
BozneicTBUAM. Kpome Toro, nepegaya Harpy3ku OT TONEPEYHON paMbl, 3arpyKeH-
HOW MOCTOBBIM KpPaHOM, Yepe3 BEpXHHE KOHIIBI COOTBETCTBYIOUINX KOJIOHH Ha II0-
KpBITHE, a 4epe3 Hero — JIPYTHM KOJIOHHAM U TOPIEBBIM nuadparMam, IpoBOLHPY-
€T CHIDKEHHE N3TH0AT0IIero MOMEHTA B 3a/IeJIKe, YTO TIO3BOJISIET MTPH MTPOESKTHPOBA-
HUU YMEHBIINTH IUIOMAAb CEYCHUS HIDKHEH MX 9acTH.

YBenn4yeHne keCTKOCTH KOJIOHHBI B HAJTKPAHOBOM €€ YaCTH U YCTAaHOBKA COS/IH-
HSIOIINX CTEPYKHEBBIX AJIEMEHTOB B TEMIEPATYPHBIX IIBaX JAOT JOMOTHUTEIHHBIN
addext. OH oOycmoBiieH O0ojee OIM3KUM PACIIONOKEHIEM MOCTOBOTO KpaHa K TI0-
KPBITHIO, KOTOPOMY TI€peaeTCs 3HAYNTEIbHAS YaCTh YCHIINH 32 CUET YBEITMYEHHOTO
CedeHus B HaIKPAHOBOH YacTH KOJIOHHEL. [Ipn TakoM mepepacipeneieHul Harpy3Ku
CTEp)KHEBBIC AJIEMEHTH B TEMIIEPATYPHBIX IIBAaX MPEIMATCTBYIOT OTHOCHUTEIHLHOMY
MOTIEPEYHOMY CMEIICHUIO U TIOBOPOTY TEMITEPATYPHBIX OIOKOB APYT OTHOCHUTEIHHO
JpyTa.

B 3mannn ¢ temmnepaTypHBIME OJOKaMH YCTaHOBKA CBA3YIOLINX CTEP)KHEH, B
JIOTIOJTHEHHE K BBIIEPACCMOTPEHHBIM KOHCTPYKTUBHBIM CPEICTBAM, JOMYCKAET MPH
nedopManysix BO3MOKHOCTh MIEPEMEIICHNsT OHOTO TEMIIEpaTypHOTo OJI0Ka OTHO-
CUTEIFHO JAPYTOTO BAOJIb 37[aHUSA M MPEISATCTBYET NX OTHOCHTEIHHOMY TepeMelnie-
HUIO B TIOTIEPEYHOM HAITPABICHUH.

[Ipemaraemple KOHCTPYKIIMA TPOCTHI B U3TOTOBJICHUN U HE TPEOYIOT yCTPOi-
CTBa OTBEPCTHH, OCIAOIAIONINX KOHCTPYKIMH. OHU MOTYT OBITH BBIIOJIHEHBI HE
TOJIFKO B BO3BOJIMMBIX 37IAHHUSAX, HO U B YK€ TIOCTPOCHHBIX TIPU YBEIIMYCHUN TPYy30-
MOJTbEMHOCTH WX MOCTOBBIX KpaHOB. CBS3YIOIIHE CTEP)KHU MPEMSATCTBYIOT OTHOCH-
TEIHHOMY IOTIEPEYHOMY CMEIIECHHIO TeMIIEPaTypHBIX OJOKOB OTHOCHTENBHO APYT
JIpyTa, BOBJIEKAst TEM CaMbIM B pabOTy IIpH IEHCTBUHM HATPY30K OT TOPMOKEHHUS Kpa-
HOBBIX TEJEKEK BECh KapKac.

[Ipemaraemple TEXHMYECKHAE PENICHUS TO3BOJSIOT MPOU3BECTH PEKOHCTPYK-
IIUIO 3/IaHUS C YBEIIMYCHUEM MTOPOTa BETMYMHBI KPAHOBBIX HArpy30K NMPHU HE3HAUH-
TEJBHBIX 3aTpaTax.

OpHako He B Ka)KJIOM 3[aHUH BO3MOYKHO COBOKYITHOE MCIIOJIb30BaHUE BCEX KOH-
CTPYKTHUBHBIX Mep. He Bcerma, 0cCOOEHHO B CTaJbHBIX KapKacax, eCTh TeMIIeparyp-
HBIE IIBBI, Tl Pa3MEMIAlOTCs CBA3YIOUINE CTEPKHU. B TOPIEBBIX pamax BcTpeua-
IOTCSl CUTYaIllH, B KOTOPBIX pa3MenieHne quadparM )KeCTKOCTH HEBO3ZMOXKHO H3-3a
HAJIMYUS MUPOKUX BBIC3THBIX BOPOT. B yke (QyHKIMOHHPYIOMUX CTPOSHUSIX BO3-
HUKAIOT CIIOKHOCTH C YBEINYCHUEM KECTKOCTH HAJAKPAHOBOW YaCTH KOJIOHHBEI.

B cBs31 ¢ BBIIEU3IOKEHHBIM Ha MPUMEPE HECKOIBKHUX MPOMBINUICHHBIX 371a-
Huii [20] naHa oneHka 3PPEKTUBHOCTH IPEAIaraeéMbIX KOHCTPYKTHBHBIX MEp IS
TTOBBIIICHUS JKECTKOCTH KapKacoB. OOCIIEIOBaHUIO MOIBEPIIINCH MPOMBIIIIICHHBIE
3MaHMS CO CIEeMYIOIMNMHY TapaMeTpaMu:

mupuHON TposeToB 30...36 M;

giuHou 204...240 m;
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C IIIaroM MOTNEePEIHBIX paM 6...12 M;

ypoBHEM ToJ0BKH penbea 10...12 m;

000pyIOBaHHBIE MOCTOBBIMHU KpaHaMH Ipy3010abeMHOCThI0 80...200 T 1 Tsxe-
JIBIM PEKUMOM PAOOTHI.

Hecymas cucrema 31aHui, MONABIINX 1TOJT 00CIIE0OBaHUE, OTIPEIeIeHA:

KapKacoM, COCTOSILIIMM M3 MOKPBITUS B BUJE JKEIEe300€TOHHBIX TLTUT MO CTPO-
MUIBHBIM U CBSI3EBBIM (pepMam;

CTaJNbHBIMH KOJIOHHAMU;

CTaJIbHBIMH MTOJIKPAHOBBIMH KOHCTPYKIIUAMU;

CHUCTEMOI BEpTUKAJIbHBIX CBsI3€H 10 NPOJOIBHBIM psi/laM KOJIOHH;

[IAPHUPHBIM COTIPSKEHNUEM PUTEIIS C KOJIOHHOM;

THOKUM TIOJTBECOM Tpy3a.

B kauecTBe pacueTHON CXeMbl 3[JaHUN C XapaKTepUCTUKAMU, YAOBJIETBOPSIO-
IIMMHU [TOCTaBJIEHHBIM yCIIOBUSAM, MPUHSATA IPOCTPAHCTBEHHASI CUCTEMA C KECTKUM
B CBOEH TNIOCKOCTH NOKphITHEM [21]. 3a pacueTHbIe TOYKH B JAHHOU CHCTEME TpH-
HSATBI y3JIbI TIEPECEUCHHsI KOJIOHH M TOPMO3HBIX KOHCTPYKIMI B TIONIEPEYHON pame
C MOCTOBBIM KpaHOM. LIeHTp Macc MOKpBITHS COBIAJAeT ¢ T€OMETPUUYECKUM IIEH-
TPOM, TaK Kak IO pacipeeICHUI0 Mace 3/1aHUs] CHMMETpHUYHBI. B KauecTBe cBs3yIo-
X TTePEMBIYEK B 3[aHUAX C TEMIIePaTypHBIMH IIIBAMHU IIPEIaraloTCs apMaTypHbBIE
cTep)kHU. B kadecTBe TOpIEBBIX jauadparM >KECTKOCTH TpeIIaraeTcsi yCTaHOBKa
CTaJIbHBIX INATOHAJIBHBIX CBA3EH, aHATOIMYHBIX KOHCTPYKLUSAM BEPTUKAIBHBIX CBS-
3el MeX/ly KOJIOHHaMH 110 IIPOIOJIbHBIM PsiiaM.

CpaBHUTENBHBIN aHAIHM3 TIOJTYYCHHBIX PE3YIBTATOB 0 U MTOCIE BBEJICHHUS KOH-
CTPYKTHUBHBIX Mep IMOKa3al:

1. YcTpolicTBO CBA3YIOUIMX CTEp)KHEH B TEMIIEpaTypHOM IIIBE MPHUBOIUT K
YMEHBIIICHUIO CMETIICHHIA:

B YPOBHE MOJKPAHOBBIX Oanok Ha 11...22 %);

ypoBHe mokpbITHs Ha 30...68 %, npuuem OoJibIINe 3HAYCHMs HAOTIOIAINUCH B
3[aHUSAX C MOCTOBBIMHU KpaHaMu OOJIbILel rpy30NOABEMHOCTH. Takoe YMEHbIICHUE
CMEIICHUH BIICYET:

pOCT 3HAYeHWH W3TrHOAIONMX MOMEHTOB B HAJKPAaHOBOH YacTH KOJOHH
Ha9...11 %,

CHIDKEHHUE BEJTMYMH MOMEHTOB B NOAKPaHOBOW yacTh Ha 7...11 %.

2. YcTaHOBKa TOPIEBBIX ITuadparM jK€CTKOCTH MPUBOIUT K YMEHBIIICHUIO CMe-
IIEHUH:

B YPOBHE MMOJKPaHOBBIX 0ajok Ha 3...6 %;

YpOBHE NMOKpBITUS Ha 4...9 %;
nprdeM OOJbIINE 3HAYSHHS TaK)Ke MMEIOT MECTO B 3/[aHUSX C MOCTOBBIMHU KpaHAMHU
Oosbielt rpyzonoabeMHoCTH. [lomydeHHoe yMeHbIIeHHE TPUBONT:

K POCTY 3Hau€HHWH HM3THOAIONIMX MOMEHTOB B HAJKPAaHOBOW YacTH KOJOHH
Ha 3...5 %);

CHIDKEHUIO BEIMYMH MOMEHTOB B ITOJIKPAHOBOH yacTw Ha 3...6 %.

IIpu Gomb110# BEICOTE MOAKPAHOBOW YaCTH KOJIOHHBI YKa3aHHbBIE N3MEHEHHUS CMe-
LICHHUH TTO3BOJISIIOT COKOHOMHTH B 11€JIOM 110 KapKacy 3HAYUTENIbHbIE O0bEMBI CTAH.

Takum 00pazoM, KOHCTPYKTUBHBIE MEPHI, BBEJICHHBIE B peajbHO CYIIECTBYIO-
M€ TTPOMBIIITIEHHBIE 3aHNs, TIO3BOJIAIOT:
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nepeoOopyoBaTh 3aHHE MOCTOBBIMH KpaHAMU OOJBIICH IPy30MOAbEMHOCTH,
410 ObIBA€T HEOOXOAUMO MPU PEKOHCTPYKIIUH ITPOU3BOJICTBA;

3aMPOCKTUPOBATH TPOMBIIICHHBIC 3[aHUs, 000PYI0BaHHBIC MOCTOBBIMH Kpa-
Hamu, 00JIee KECTKUMHU, IKOHOMUYHBIMH U C YIYUIICHHBIMU 3KCILIyaTallMOHHBIMHU
Ka4yeCcTBaMHU.
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T.V. Zolina, A.R. Tusnin

EXTENDING INDUSTRIAL OBJECTS’ LIFE
BY INTRODUCTION CONSTRUCTIVE MEASURES

An accumulation of defects caused by the action of the loads both man-made and
external leads to a decrease in the carrying capacity of the carcass structure during op-
eration of industrial buildings. Most notably this problem manifests itself in the buildings
equipped with crane equipment. During operation the columns and crane girders obtain
significant deformation, and this entails a reduction in structural stiffness characteristics.
At the same time a load factor is enhanced when using heavier equipment. Therefore,
the main purpose of this study is to identify the opportunities to ensure the reliability
required for an industrial building equipped with overhead cranes. The study has devel-
oped a complex of calculation methods, the main task of which is to estimate the residual
resource of a specific period of technical system operation, taking into account the ran-
dom nature of a whole set of disturbances. The analysis of the results obtained by the
consistent implementation of these techniques allows tracking the dynamics of changes
in the stress-strain state of load-bearing structures of industrial objects in operation.

In order to solve the problem of providing rigidity frames and improve the reliabil-
ity of their safe operation the authors propose constructive measures to slow the rate
recorded in the calculation of the bearing capacity loss of the system. For this aim we
suggest setting the end face transverse stiffening diaphragms, increasing the rigidity of
the column above the crane, arranging some connecting rods in the temperature seam,
located in the levels of coating and under crane beams. These measures should be used
together, which allows achieving a significant effect in providing transverse rigidity. The
coating disk with a sufficiently high horizontal rigidity is able to transfer a portion of the
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load acting on the transverse frames on transverse end faces of the diaphragm. The
binder rods prevent relative lateral displacement of the temperature blocks relative to
each other, thereby they put the entire frame under the action of horizontal crane loads
into operation. Increasing the stiffness of the column above the crane allows transferring
a significant part of the effort to the coating when the bridge crane has close proximity
to the coating.

The proposed constructions are easy to manufacture and do not require the device
holes, which weaken the structure. They can be made not only while erecting the build-
ings, but also in the already constructed ones by increasing the carrying capacity of the
overhead cranes. In this paper we evaluate the effectiveness of the proposed measures
to improve the structural rigidity of frameworks on the example of several industrial build-
ings. The comparative analysis of the results obtained before and after the introduction
of affirmative action has shown that their arrangement reduces the horizontal displace-
ments of the frame, in the level of crane girders, and the level of coating, with a larger
effect observed in the buildings with heavy-duty overhead cranes. This reduction of dis-
placement involves the growth of bending moments values in above the crane column
part and the reduction of the magnitude moments in the under crane part. At the great
height under the crane portion of the column in most buildings these changes can save
generally significant amounts of steel for the framework.

Thus, the proposed technical solutions are aimed not only at extending the safe
operation of industrial buildings, but also have a positive effect in case of re-production
associated with an increase in the lifting capacity of crane equipment, with little financial
cost.

Key words: industrial building, bridge cranes, reliability, constructive measures,
residual resource, face diaphragm, expansion joint.
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