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Hacrosauias MeToauKa Mo3BOJISIET OMNPEACHsiTh Pacue€ToM HUIH
[IpUHHUMAaTh NPEREIBHBIE CPOKH CITYKObI KENE300€TOHHBIX MPOJETHDBIX
CTPOEHHUH HA PaA3HBIX 3Tallax uX (YHKLHOHKUPOBAHMS.

I1py aHanM3e TEXHUKO-3KOHOMHUUYECKUX N0KA3aTeEN MOCTOB WK
YyCTAHOBJIEHHU NPUOPUTETA KANMUTAJbHBIX BJIOXECHHU B Oyayluue
COOPYIKEHHUS, CPOK CAYXObI 3THX COOPYKEHUH NPUHHUMAETCS 1O
HOPMATHBHbIM [OKA3aTE/sAM, NOJYYCHHBIM CTATUCTHYECKMM ITyTEM Ha
OCHOBAHUM 00pa0OTAHHBIX JAHHBIX O (PAKTUYECKOM COCTOSAHNUH (M3HOCE)
oonee uem 3000 npoNETHLIX CTPOCHHUH.

Ha craguu NpoeKTUPOBAHUA PACCUHTHIBACTCA IMPOCKTHBIM CPOK
CJIY>KObl MOCTa C KOHKPETHbIMM XAPAKTCPUCTUKAMH MaTepyasioB Jis
[POJICTHBIX CTPOEHUHU. 1lpy onpenesicHUH IMPOEKTHOIO CpoKa CJIYKOBI
YUUTbIBACTCA OPHEHTALMS COOPYXKEHUS, MHTEHCUBHOCTE JIBH)KCHMS HA
[IPOEKTUPYEMOM YYAaCTKE, KNUMATUYECKHH PAUOH, NIPUHATHIE Xapak-
TEepUCTUKU OETOHA U apMaTypbi W pa3Mmepbl ceueHui. Ilpencrasnsercs
BO3MOXHbBIM [IPOECKTUPOBAHUE COOPYKEHHUS C JIKOOLIM 3aJaHHbBIM CPOKOM
CJ1YKOBl.

Ha craaud cTpouTe/ibCTBa ONPEeacnsaeTcs HpOrH03upyemMbid CPOK
CNYy)XObl peajibHO IIOCTPOEHHOIO MPOJIETHONO CTPOECHUS C YUETOM
peajibHbIX NapaMerpoB Marepuasnios, A€PEKTOB HU3TOTOBJICHNS
KOHCTPYKUUHN U OTCTYILIEHUHA OT TpeOyeMOH TEeXHOJIOTHH. Pacuersl
BBIIIOJHAOTCA 10 [IPEAEC/IbHBIM COCTOSHUAM, oropopeHHsiM B CHull
2.05.03-84* pcnonb3yst GakTHYECKUE NPOYHOCTHBIE XAPAKTCPUCTUKH
MATE€pHUaIOB U YUYUTbIBAsE BEIMYMHBI JOMOJHUTEIBHBIX HAMPSIKECHUN B
OcToHe, O0YC/IOBIIEHHBIX TEXHOJOTMUYCCKUMH OTCTYILICHUSIMM.

OcCTaroudbid pecypc IKCHAYATUPYEMOIrO MPOJETHOIO CTPOCHHA
OMNPEIEIIAETCS NEPEPACUCTOM KOHCTPYKIMM HA OCHOBAHUU (PAKTHUECCKHX
U IPOrHO3UPYEMbIX XapaKTEPUCTUK MaTepuanoB. [IpuBogurcs GpyHkuus
Aerpajamuy MarepuasioB, MO3BOJSIOUIAA ONPEJICIATE MX Xapak-
TEPUCTHKH 112 J1t000ro nepuoja, t.

MeToMKa pacy€THOIro MPOrHO3MPOBAHHSA CPOKaA CHYKOBI
yuuTbiBaeT TpeboBanus gerctyromero CHull 2.05.03-84* no pacuery
KEJI€300€TOHHbIX NPOJIETHBIX CTPOEHUIl aBTOLOPOKHBIX MOCTOB.
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MeToauKa BKJIKOYAET JUUIb YaCTh, XOTA H OOJBIIYIO, PACUETHBIX
moaenel, ans kotopeix CHulloM onpenensiorcs KOHKPETHBIE
TpeOOBaHHUS.

[IpuBeAcHHBIE PACUETHBIE MOACIMA W KPUTEPHUU OTKA3a AAIOT
MaKCUMaJIbHOE TIPEACTABICHHE O NIPOLECCE HAKONJICHHUA MMOBPEXKAEHUH
B MaTepUagax U KOHCTPYKIHAX U OTPAXKAIOT pe3ynbTarbl HCCIEAOBAHUH
MaTE€pPHAJIOB U KOHCTPYKLMH, a TAKXE PE3YyJAbTaThl UCCJICHOBAHMUM,
[TPOBEINCHHBIX OONBIINM YUCIIOM CIIELUANHCTOB B 00JIaCTH HAIEXKHOCTM,
NOJITOBEYHOCTH U OLIEHKU COCTOSIHUS MOCTOBBIX COOpPYXEHUH. /laHHas
MeTroauka B OCHOBHOM Kacaercsa 0anouyHbIX KOHCTPYKIIMH, XOTS MOXET
ObLITh UCTONIB30BAHA, C ONPECACICHHBIMU YTOUHCHUAMHM, NI IIPOTrHO-
3UPOBAHHUS CPOKA CITYXKOBI XKeJ1€300€TOHHBIX TPOAETHBIX CTPOCHUH HHBIX
CTATHYECKHUX CXEM HJIH KOHCTPYKIIMH, XXEIe300€TOHHBIX OIIOp,
Xese300€TOHHOM MNUTHE CTAeXKENE300€TOHHBIX NPONETHBIX CTPOCHU.

MeTtonuka npeaHasHadyeHa s UCITOJIB30BAHUS MIPOEKTHBIMH H
Hay4yHO-UCCNEAOBATEIbCKUMHY OPraHU3alMsIMH, 2 TaKXX€ OpraHaMy
YIIPABJICHU SKCIUIYATalMER MOCTOBBLIX COOPYKECHHUM.

© NOCYOJAPCTBEHHOE ITPEHITPUATUE POCAOPHHUHN

© MOCKOBCKHI HHCTHTYT HHKEHEPOB KeJIe3HOAOPOXKHOI0

TPAHCHIOPTA
© OAO ITHUHC



OCHOBHbBIE TEPMHHBI U OIIPEIEJIEHUS

Onpenesenns no NonoaHHTENLHBIE
Tepmur FOCT 27.002-89 | HosCHeHHS
1 2 3
~ Hapexsocte | CBOMCTBO coopyke- | CIIOCODHOCTBIO IPOJIET-
COOPYXCHHUA | HHA COXPaHATH BO | HOrO CTPOCHHUSA BbIIIOI-
| BPEMEHH U B yCTa- HATH TpeOyeMpie PYHK-
HOBJICHHBIX IPEJieNiax | MM ABJIAETCA CIIOCO0-
| 3HAYEHUS BCEX Mapa- | HOCTh 00ecieynBarhb
METPOB, XapaKTEPH- Oe301acHEIE YCIIOBUS
3YIOIIHX CIOCOOHOCTE | ABHIKEHUA (C onpeac-
| BBIITOJIHATD Tpeflﬁ_}re— | IEHHOM BEPOATHOCTHIO)
Mble PyHKUMHU. Ha- PacUYETHBIX TPAHCIIOPT-
JIEXHOCTB COOPYXKE- HBIX CPEACTB B TCUYECHHE
HUs 00ycioBIMBaeTcs | HOPMAaruBHOTO MITH 3a-
ero 0€30TKa3HOCThIO H | JAHHOIO CPOKa CIIyXOBI
JOJITOBEYHOCTHIO
- Cpoxk cnyx0b1 | Kanenapaas nponon- | Ilepexon nponeTHOro
(pecypc) KXUTEIBHOCTD 3KCII- | CTPOE€HHS B NIPEAEIBHOE
JyaTaldd WIH €€ COCTOSAHHE OIPEHC-
BO300HOBIIEHHUE TIOCIIE l JIIETCA 110 OHOMY MU
PEMOHTA COOPYXEHUSA | HECKOJNIBKMM 3JIEMECHTaM
10 IIePEX0Ja €10 B (Oasika, nuTa) C
PEACILHOE COCTOA- Y4ETOM BO3MOMXKHOTO
HUE (MOMCHT CHATHA C | CHHOKEHHUS BEPOSTHOCTH
SKCILTyaTalHH ) | 0€30TKA3HON PabOThL
' be3oTkazHocTh | CBOMCTBO COOPYIKeE-
HUS HENIPEPHIBHO
COXpaHATh paboTo- _
CIIOCOOHOE COCTOAHHUE
B TCUCHHE HEKOTOPOTO
BPEMEHM
Paboro- OCTOAHHE 00beKTa, | K IIPOJIETHBIM CTPOE-
| CIIOCOOHOCTHL | IIPH KOTOPOM 3Haye- HHUAM NPEIBABIASIOTCH
(paboTO- | HUE BCEX MAPAMETPOB, | TPEOOBAHHA HOPMATHB-
CIIOCOOHOE | XapaKTepU3YHOIIUX HO~TEXHUYECKOH
cocrosgHue) | cnocobHocTh Beinon- | (CHulI 2.05.084) u
HSATH 3aJlaHHbIEC PYHK- | IPOEKTHOU JJOKYMEH-
I{HH, COOTBETCTBYET Tauud. llpu 3T7OM y4u-
NPEXBLABIAEMBIM TPE- | THIBAETCS, UTO BEPOSIT-
OOBaHUAM HOCTb UX 0€30TKA3HON
paboTH MOXET CHH-
KaThCA H3-3a Jerpa-
HAIMOHHOI0 0TKa3a
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I 1 , 2 F _ 3
OTka3s CoOriTHE, 3aKIT1O- Iipn HaCTYIUJIEHHH
| qaromeecs B HapylIe- | OTKasa npekpauaercs
HuH paboTococob- | sKCIIyaTaLus mponeT-
| HOTO COCTOSHUS HOIO CTPOEHUS (BLITION-
| HACTCS PEMOHT) HJIH
| U3MEHSAIOTCS YCJIOBUA
IKCIUTyaTalUH (110 Mac-
CE€ TPAHCIIOPTHBIX CPE-
| CTB H YCIIOBUSAM HUX
i | ABH2KEHHSA)
Herpamanuon- | OTka3, o0yCIOBIEH- XapaKTepusyercs Mo-
HBIM OTKa3 | HbIM €CTECTBCHHBLIMHU MEHTOM CHUKEHMS
TPOLIECCaAMU CTape- MOKA3aTest BEPOSAT-
| HUA, U3HAIIUBAHHA, HOCTH O€30TKa3zHOM
KOPPO3UH U YCTAJNOCTH | pabOTHI O YCTAHOR-
npy COONIOACHHUU BCEX | JIEHHOTO Npeaena
YCTAHOBNEHHBIX Npa- |
| BUJI MPOEKTUPOBAHHUA,
H3TOTOBIEHHS H IKCII- |
| JiyaTanmm
BeposTHOCTE | BEpOATHOCTE TOTO, | B xauecTBe Mpeeib-
0e30TKa3HOM | 4TO B Npelenax HOrO 3HAYEHH N1oKa3a-
paboTHI 33IaHHON HapabOTKH, | Tens BEPOATHOCTH Oe3-
| OTKa3 0OBEKTa HE | OTKa3HO¥ pabOTHI NPH-
BO3HUKAET HAT rokasarens P »,=0,9 |
| (xBaHTHNE 1,282). Be-
POSITHOCTH OE€30TKAa3HOH
| paDOTHI IIPOJIETHOTO
CTPOCHHSA, BBEACHHOIO B
IKCIIIYaTalHIO B COOT-
i | BETCTBUH C TPEOOBAHUSA-
mMu CHull, Ha ypoBHe
l P(l):0,9986
| i (kBaHTHIIG 3,0)
Hapaborka g0 | Kanenpapuas nponon- | ITponoipKHTENEHOCTE
OTKa3a | KUTENLHOCTD SKCII- | SKCITyaTaliM NpoNeT-

JIyaTaluHuy COOpyxe-
HUA 10 BO3HHK-
HOBEHUSA OTKA34

| HOIO CTPOEHHUS 10

| JOMYCTHMOT'O CHHXE-
| Bug Py




1 2 3
PemoHT IIpouecc nepepona BoccranosiieHue nep-
(BoccTaHoB- | oObekTa B paboTo- BOHAYAJIbHBIX (YHKITHMA
JIEHUE) CIIOCOOHOE COCTOSHHE | IIPOJIETHOIO CTPOEHMS,
13 HepaboTocnocoo- UMEIOIEr0 BEPOATHOCTD
| HOrO COCTOSIHMS 0e30TKa3HoM paboThl He
| Hxe Py=0,9986
PeMoHTONpH- | CBOMCTBO COOpYXKe- [IponeTHoe CTPOeHHUE
rOAHOCTh HUA, 3aKTI04aiolieecs | CYUTAETCA HEPEMOHTO-
B IIPUCIIOCOOJIEHHOCTH | IPUIOAHBIM, KOIAa
K NOMAEPKAHUIO U | JOCTUIaeTCs NIPEIECIIb-
BOCCTAHOBJIEHUIO pa- | HBIM M3HOC
| 6OTOCIIOCOOHOrO
COCTOSHHUSA IYTEM
TEXHHYECKOTO 00Cy-
| )KHBAaHUJ U PCMOHTA |
Ocrarounbii | Kanennapuas nponosi-
pecypce | SKUTEJIBHOCTH JKCII-
(OCTATOYHBIN | TyaTalUyl COOPY-

CPOK CNy>0bl) |

}

KEHHA OT MOMEHTa
KOHTPOJISt €T0 TEXHU-
4ECKOI'0 COCTOAHHUSA
(MaeHTU(HKALMH) 10
nepexoaa B Npeaeib-
HO€ COCTOAHHE

IlpenensHoe
COCTOsiHUE

CocTosHHE, IIPH KOTO-
POM JlajibHEHast

| 9KCILTyaTaluus COOpY-

KCHHUA HEAOITYCTHMA

| WK HelenecooOpa3Ha

llpenenpsHoe cocrosiHuC
IPOJIETHOIO CTPOCHUS

| HACTYIIAeT IIPH NOCTH-
KEHHUH U3HOCA, IIPH

| KOTOPOM COOpYXKEHHUE
KOO0 3aKpeIBAETCS HA
PEMOHT, 100 MPOaOII-
KaeTca BpEMEHHas ero
| OKCILJIyaTauys ¢ HHBIMU
| YCIIOBHSIMH Harpyxe-

| HUA
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HopmaTuBHBIN
CPOK CITYXOBI

[

R

MUHEMANLHAS KANEH-
OapHast IPOHOJKUTENb-
HOCTH 3KCHAYaTalluH,
YCTaHOBJIEHHAs: HOPMa-
TUBHBIMU JOKYMECH-
TaMH

A

3noC

CHKedue OCHOBHOM
(QYHKUHH TPOJIETHOIO
CTPOCHUSA — obecrie-
YUBaTh OE€30MACHEBII
NPOIMYCK PACUETHERIX
Harpy3o0K B HEKOHTPO-
TUPYEMOM PEXUME NpH
PacYEeTHBIX CKOPOCTAX.
[Toxaszarenem u3HOCa
MPOJIETHOTO CTPOEHHS B
IICJIOM ABISETCS CHUXE-

HUE TPY30IIOABEMHOCTH.

ITokazareneMm u3Hoca
3JIEMEHTA (HATIPUMED,
OaJIKu) ABNAETCA CHHU-
XECHUE HECYILIEH CIIO-
COOHOCTH

[IpenenpHbin
H3HOC

.I=

|

| HEIM

H3H0C 1poneTHoro
CTPOCHHSA B TAKOH

| CTeneHY, Npy KOTOPOH

€r0 BOCCTAHOBJICHHUE
CTaHOBUTCH 3IKOHOMH-
4YECKH HeLesIecooopas-




BBEAEHMHWE

OO0wmnpHas HHPOpPMALMA O XapaKTepe BO3ZHUKHOBEHUS H
HAKOTUIEHHA MOBPEXIAECHUH B 2KejJe300€TOHHBIX MOCTOBBIX KOHCT-
PYKUMAX AENAET BO3MOXHbIM KJACCH(PHKALUIO U Pa3ACIECHUE BCEX
(dakTopoB, ONpeReAsIOIHUX YPOBEHb CONPOTUBNAEMOCTH JIEMEHTOB
KOHCTPYKLIMH, Ha iBE IPYIIIbI: - [TPOU3BOACTBEHHBIE (PAKTOPLI M (DAKTOPB!
OKPY>Karollen Cpebl.

K npouzsodcmeernuvim pakmopam OTHOCATCSE:

* KAYECTBO KOHCTPYKTHBHbLIX PELLIEHMH;

* YPOBEHDb H Ka4€CTBO H3rOTOBJIECHHS M MOHTa)Xa KOHCTPYKUHH,;

* IPaBUTALHOHHbBIE CHJIbI ¥ CHJIbl TPEHHS, BOZHHKAIOLIKE KAK OT
BPEMEHHOM, TAK U OT NMOCTOSIHHOHW HAarpy3Ku;

* UHEPLUUOHHBIC, LUEHTPOOESIKHBIE YCHUIINS OT BPEMEHHOHU HAI'PY3KH

U Jp.

K @axmopam oxpyacaiowet cpedvi OTHOCATCA:

* CEMCMHUYECKHNE CHJIbI, XapaKTep U PEXXUM HUX BO3INECHCTBUS,

* GU3UKO-XUMHYECKHE NPOLECCH], TIPOTEKAIOIINE B Mareprasiax
MPpY U3rOTOBJIEHUH U JKCILIyaTaluy,

* KIMMaTHYECKUE BO3EHCTBH;

* arpeCCUBHOCTb BO3AYLUHOM M BOJLHOM Cpeabl U IP.

JlonyuwieHHbI€ TIPH HM3rOTOBJICHHU W MOHTaXe NEPEKTH H
NOBPEXAECHUS, PAa3BUBAACH B NPOUECCE IKCIJIyaTaldU, CHHXKAKT
paboTocnocoOHOCTL KOHCTPYKIMU. IlocreneHHoe «crapenuey
KENe300€TOHHON KOHCTPYKLUHM H MOTEPSA €10 HOPMHUPYEMbIX KauecTs,
BCJICACTBME HEOOPAaTHMOro HaKOMAEHHs Pa3HOIo poaa MOBPEXIAEHMH,
NPOSBJIAETCA B Aerpagallu CTPYKTYPbl, CHHXKEHHH NMPOYHOCTH DeTona
U oOpa3zoBaHuM pa3HOro poja TpewuH. Havyano u pasButue 3TOro
npouecca odycyioBneHo 00AbLIMM, TPYAHO OOO3PHMBIM KOJIMYECTBOM
KOMOHHaUMK BO3IEHCTBUA BhIlIENEPEUYUCICHHBIX (AKTOPOB Ha
BMEMEHTHI COOPYXKEHUsl. BaXXHEHIIMMHA U3 HUX SBISAIOTCSA. MHOIMOKPATHO
[IOBTOPAIOUIHECS BO3JAECUCTBHUS BPEMEHHBIX BArpy30K, «OTXUMAIOUHX»
(CHIDKAIOWMX) 3aMnac peslakCalMOHHBIX IUIACTUYECKUX CBOMCTB OeTOHa,
[MONEPEMEHHOE 3aMOPAXKHUBAHUE U OTTAUBAHUE BONOHACHILIECHHBIX 30H
KOHCTPYKLUHH, CE30HHbIE U CYTOUYHBIE MEpenaabl TEMNEPaTyp BO3LAYX4,
pa3HOro pojaa npoueccsl KOppo3uM, NpoTeKaroiye B 0ETOHE BCIENCTBHE
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KapOOHHU3AUMH, KAMUIIIAPHON YCaAKU, BHILENAYMBAHUS arpecCUBHOM
BJ1aroy (¢ COMsAMM) IIEMEHTHOIO pacTBOpa M JIp.

YXyAleHue 3KCInyartallMOHHBIX Ka4YeCTB KOHCTPYKLHU TPOSB-
JISETCS TaKKe B CHUXKEHUM IPOYHOCTH OETOHA U YMEHBUICHHH THIOIAIN
MorepeuHblX CE4EHHH OCTOHHBIX SJIEMEHTOB U apMaTYpPHOH CTaJIH B
pe3yJIbTaTe NOBPEXACHUS KOppo3neH. Pa3BuTie Takux NOBPEXICHHH,
OMHMMO NPAMOIO CHHXXEHUS HECYUIEH CIIOCOOHOCTH, MOMKET ITPUBECTH
K rotepe CUEIUICHUS apMaTypbl ¢ OETOHOM H, COOTBETCTBEHHO, K
HU3MEHEHHIO pPACUETHOH CTATHYECKOU CXEMBI KOHCTPYKIMH, YBEIHYEHHUIO
MPOrHOOB H OMIACHOMY JOIOJIHUTENBHOMY PACKPBITHIO TPEIUH. Takoi
MeIJIEHHO MPOTEKANMH NPOUECC Aerpajaliud, CHUXAWIIHAN
paboTOCNOCOOHOCTL KOHCTPYKTUBHBIX 3JIE€MEHTOB COOPYXKECHUS,
noanaercs HaOMIOAEHHUIO, pACUETHOM OLEHKE M MOXET OBITh MPHOCTA-
HOBJIeH. PacueTHyY10 paboToCnOoCOOHOCTh KOHCTPYKLIHH MOKHO
BOCCTAaHOBHTh MyTEM PEMOHTA U YCHJICHHS.

B nacrosiuiee Bpems, B coorBeTcTBHH ¢ HopMamu (CHulI, 'OCT),
METOJHKa KOHTPOJisg NpEeRynpexAeHHUs YCTANOCTHBIX IPOLECCOB
PEerIaMCHTHPOBAHA TONBKO PAacdyeTOM HAa BHIHOCIIMBOCTH, NIPUYEM, TIO
OYeHb IPUMUTHBHOH, JAJIEKOU OT PeaIbHOH XXHU3HH COOPYKCHUS MOJIEIH
BO3JIEHCTBUH BPEMEHHLIX HArpy3oK. JTa MoOelb OJHOCTOPOHHE U
NpUONHU3UTENBHO OTPAXKAET IIPOLIECC NMOTEPH KOHCTPYKIUEHN €€ CBOHCTR
3a yClIoBHBIA nepuon speMenH (ropsaaka 80-100 ner). Ilpeacrasnsercs,
4YTO HAa JOCTHIHYTOM YPOBHE NMOHUMaHHMA ¥ NpopadboTKu npodieMel
JOJITOBEYHOCTH CTPOUTEJILHBIX MATEPHAJIOB U KOHCTPYKUMHU, NIpEia-
raeMasi MeETOLOJIOTUS PACUETHOIO KOHTPOJISA CPpOKa CIyXObl, ABIAACH
HHTErpaJbHBIM HHCTPYMEHTOM OII€HKH HOJTOBEYHOCTH, CIIOCOOHA
3HAYUTEJILHO JIyYIlle OLECHUTE 3PPEKTHBHOCTD pabOThl KOHCTPYKLMH 1101
BCEMH BHIIAMH Harpy3oK ¥ BO3JCHCTBHAN B TCUYCHUE YCTAHOBJICHHOTO
UK TPeOyeMOro BPEMEHHU €€ IKCIUTYaTaliH.

HTak, METOOOJOTrHS PacHYE€THOr0 KOHTPOJIA JOJIOBEYHOCTH
HCKYCCTBEHHEIX COOPYXEHHUH, B COYETAHHUH C I'PaMOTHOH U lLEJeHa-
MpaBJIEHHON AHArHOCTUKOH MO3BOJISET:

- (IEPEBOOPYXMUTH» BCKO CHCTEMY 3KCIJIyaTalldd MOCTOB, A
KOTOpPOA B HACTOAMICE BpeMsd CONCPXKAHUEC, XApAKTEP PEMOHTA,
MEXPEMOHTHBIE CPOKH, PEXUM MPOINYyCKa Harpy30K yCTAHABJIMBAIOTCH
Ha OCHOBaHMH CYOBLEKTHBHBIX SKCIIEPTHHIX OLEHOK OMACHBIX COCTOAHHIA;
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- YOOPAAOYHUTH IKOHOMHUUECKHE OLUEHKH MEPONPHUITHH IO
NONACPKAHUIO OE30MIaCHOTrO YPOBHS DKCIJIyaTallid MOCTOB;

- MJIAHUPOBATh OYEPEAHOCTh M BHUIbLI PEMOHTHBIX padoT,
oOecrieunBasl pa3yMHOE pacrpeneiieHne PUHAHCOBBIX M MaTepHANbHBIX
pECYPCOB B YCIIOBHSIX XECTKUX OrpaHUYEHUH U MAJIbIX BO3MOXKHOCTEH
CnyXk6 3KCITyaTauuH.

Oxungaemas TeXHHKO-3KOHOMHYECKas d(P@PEKTUBHOCTD Mpela-
racMoro roaxo4a K pacueTHOM OLIEHKE CPOKOB CIIYOb! xKene300eTOHHBIX
KOHCTPYKUMH BUAUTCS B CICLYIOLIEM:

1. C onpeneneHHOM BEPOATHOCTBIO MOXKET OBITH J1aHA KOJIM-
4YECTBEHHAA OUEHKA BpeMEHU 0e30MacHOM IKCIUTyaTaliii KOHCTPYKLIHH.

2. Onupasch Ha Hay4yHO OOOCHOBAHHBIN AHAIKU3 (PAKTUUECKHUX
NAHHbIX O PEAJbHOM MNOBEACHHUH KOHCTPYKUMH, BO3MOXEH IIPOTHO3
MOMEHTA HACTYIUIEHUA PA3HOr0 poja OTKA30B KOHCTPYKIMU HOL
Harpy3KaMu.

3. Ilonp3ysace pacH4ETHBIM MPOTHO30M (C YHETOM (PAKTHYECKOIrO
COCTOSIHMS ), MOXKHO OLIEHMBATh 3allachl MPOYHOCTH M HAJIE)KHOCTH 15
I000ro MOMEHTa BPEMEHHM.

4. B nepuol 3KkCliayaTanuUud MOXHO KOHTPOJUPOBAThL Hallps-
KEHHOE COCTOSIHUE U Pa3BUTHE ACCTPYKTUBHBLIX IPOLIECCOB, INPEOY-
[IpeXxast aBapUUHOE COCTOAHUE KOHCTPYKLHUH.

y. OTKpLIBAETCS BO3MOXHOCTbh KOPPEKTUPOBKH U YTOUHECHUSA
CpPOKa CIY>Obl B CUTyallHAX, KOTJ1a U3MEHIETCS PEXUM IKCIUTyaTaliuu
COOPYXEHHUA (BEAMYMHA U UUKJIHYHOCTb BPEMEHHBIX HArpy3o0Kk,
JUHAMHUYECKHE [TapaMeTPhl U AP.), a TAKKe 000CHOBaHHO OITYCKaEMOTO
YBEJIMYCHUS MHTCHCHUBHOCTH BPEMEHHBIX HAarpy30K, NOBBIUICHUS
CKOPOCTH JABHUXKECHHA, HO C YYETOM COCTOSHHUSA KOHCTPYKLHHU MO
JAArHOCTHYECKUM JAHHBIM, C paCY€TOM M YCTAaHOBKOM YMEHBILEHHOTO,
[10 CPaBHEHHK C NPOECKTHBIM, CpOKa CiyXkObl, T.6. 00OCHOBAHHOTIO
PEryJIMpOBaHUs JOJIIOBEYHOCTH COOPYKEHHS.

6. [Ipenocrasnsgercs BO3MOXHOCTh OOOCHOBAHHOTIO IIJIAHH-

pPOBAaHUA CPOKOB NPodUIaKTHUECKHX PadOT, a TAKXKE MEKPEMOHTHBIX
CPOKOB.
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7. BO3MOXHO onpeesieHue pexxUMOB JAJbHEHIIEH IKCIITyaTaluH
KOHCTPYKUHMH U NPOrHO33 €€ cpoka CAyXObl NOCHe PEMOHTA H
PEKOHCTPYKLHUH.

Bo n30exaHue 4pe3MEpHBIX OXKUAAHUHM ycriexa OT peaiu3aluH
npeanaraeMon Meroaukiu, ciaeayer noHUMaTh, YTO NMPH CYLIECTBYIONIEM
YyPOBHE 3HAHUH NOBEACHHUA XENE€300€TOHHBIX KOHCTPYKIUHH B
JKCIUTyaTalk, AOCTOBEPHOCTh AnuUTENbHOro (o 100 ner) nporuosa
CpoKa CIyxObl TaKHMX KaNUTAJbHBIX COOPYKEHHH, KaK MOCTHI, €llIe
HEJOCTATOYHO BBICOKA. 3JIECH HEOOXOAUM IlieJIeHANPABJIEHHbBIH W
3HAYUTENBLHO OONBLIMH 00beM HH(MOPMAIIMU O MOBEJEHHH MOCTOBBIX
COOPYXEHHH B DKCIUTyaTallu#, Y€M, HaAINPUMEp, TIPU OLIEHKE pecypca
MEHBIIMX MEXaHU3MOB. B nocienuem cnyyae pecypc A0 HapaboTkH HO
OTKa3a Ha MOPAAOK MEHbUIC, 2 MH(POPMALIMHM O BpeMEHH (HaKTUYECKOTO
H3HOCA MEHBUIUX MEXAHHU3MOB HeusMmMepumo Oosbuie. OxuaaTeb
PEANIBHOrO yCnexa OT peaiu3anuu npeanaraeMo MeTOIUKY MOXKHO
JULIB OPH YCIAOBHHM, YTO OyAyT CO3JaHBl U OCBOEHB aBTOMa-
TU3UPOBAHHBIC PACUECTHLIC KOMILICKCHI, ACHCTBYIOWUE COBMECTHO C
OaHKOM IAHHBIX, COAEPIKALIUM HEOOXOMUMBIH 00beM CTAaTHCTHYECKOM
HHABOPMAUMK O MHOTOYUCIACHHBIX BHAAX «3ab0oneBaHuiy xeneso-
OETOHHBIX MOCTOBBIX KOHCTPYKLHMH B IPOLIECCE 3KCILTyaTallHH.

Y4uTbhiBas HIN0XKEHHOE, «POCaBTONODY MOPYUUIT TPEM HAYYHLIM
KOJUIEKTUBAM ITOATOTOBUTH PAaCUETHYKO METOLUKY, KOTOpas jaBaja Obl
BO3MOXCHOCTh MAaKCHUMAJILHO MPUOIHU3UTHECA K [MOCTABNCHHBIM LENAM H
JOCTUYL YIOMSHYTBIX pe3yibraroB. Hacrosimaa Meroauka npeano-
araet, 4To BC€ HeoOXoauMbie pacueThl OYAYT BBIMONHATHCH C
UCTIOJIb30BAHUEM PaACUYETHBIX KOMIUIEKCOB, YYUTHIBAIOUIMX pPA3TUYHbIC
UCXOAHBIE CTATUCTHYECKHUE ITapaMETPHl COOPYXKEHHH M TI03BOJIAIOLINX
BECTH BBIYHCIIEHMS B IHAJIOTOBOM pexXUME. PazpaboTunuKy pacionararoT
TakuMU nporpaMMamu k [19BM, nocrpoennsiMu Ha 6a3e TpeboBaHui
CHull 2.05.03.84* [1], xoTopbie MOI'yT OKa3aTh NOMOILb B CO3MaHMH

aHaJIOTHYHBIX KOMIUIEKCOB B MPOEKTHBLIX OPraHU3alUsX U JUPEKLHAX
ABTOMOOWILHBIX JOPOT.
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B pa3pabotke MeTONMKH YYaCTBOBANIM HAYUHbIE KOLIEKMUBLL:

POC/IOP- PykoBOoauTENb TEMEI,
HUH KoOpAuHalLus pador -
KaHz. TexH. Hayk

MHHT H-p TexH. Hayk, npogeccop

/1-p TexH. HayK, Gpogeccop

-p TexH. nayk, npodeccop

J-p TexH. Hayk, npodeccop
ITHUHC  Kang. TexH. Hayk

Kang. Texd. Hayk

H-p TexH. Hayk, npodeccop

Ilfecrepuxkon B.H.

(r1aBa 2; nynkrhbl 1.1-1.3;
3.4-3.7; 4.1; 4.2; 4.4; 5.1;
5.5; nopuynkrel 5.2.1; 5.2.2;
5.2.4; 5.2.5)

Hocunesckun JI.A.
(BBeaeHHe, NVHKTHI - 1.1; 1.4;
5.3; 5.4; 5.6)

Hocapen A.B.

(nyHxKr 5.6)

Anma3zos B.O.

(mynxrToi 3.1; 4.2)

Yupkor B.11.

(nyukr 4.3. noanyHkKr 5.2.3)
Hepuaut A.A.

(rmmaBa I, yuactue)
Anrtponosa E.A,

(myHKT 3.3, noANYHKTH 3.5.2;
5.2.3)

Ilaccex B.B.

(nyukT 3.2)

Kpome TOro, npu MOArOTOBKE OTAE/bHBIX TJIaB, ONPEACICHUH
COCTaBa AOKYMEHTa M pa3paboTke 0a30BbIX MATEPUANOB [PUHUMAIN
Y4acTHE: A-P OKOH. HayK, npodeccop Aunrec 9.B (MA/[H), xkaH1. TEXH.
Hayk YaynoB A.C. (MHHT), xanja. texH. Hayk Bacuawen A.U.,
Eropymiknn 10.M., 3akosenxko B.B., xana. 3xoH. Hayk beryn U.A.

(ITHHHUC), xanp. texd. Hayk Mycaros C.A. (POCAOPHHH).

Aemopel pabombi 6yoym brazodaphvl 6cem, Kmo, UCnOAbL3YA HA
npaxkmuke paspabomannyio Memoouky, ebickadicem C80uU MHEHUSL NO €€

VAVUUIEHUIO UNU DACUUDEHUIO.

[peioKeHUs U 3aMeyaHHusl HanpasisiTh no aopecy: 125493,
Mocksa, ya. Cmoasnasn, a. 2, I'lT1 POCAOPHUMU.
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FTABA L

OBIIUE MOJIOXKEHUS U

OCHOBHBIE NIPUHLUNEI,

HA KOTOPBIX BASUPYETCS METOANKA

1.1. Crparernst 3kcniiyarauuu MOCTOB

MOCTOBOE COOPYXKEHUE, A CNEAOBATENBHO, U IPOJIETHOE CTPOCHUE
32 CBOIO JKW3Hb IIPOXO/UT TPHU BAXKHEHINMX ITana DKCIUIYATALMHA,

Hepeniu 3Iman, xOrjga TMNOCTPOEHHOE COOPYXEHHME
IKCILTYATUPYETCS KAKOE-TO BPEMS 0€3 CHHUIKEHUS HAEXKHOCTHU. 32 3TOT
NEpUOL TMPOTEKAIOT OCHOBHLIE JANUTENbHbIE AedopMaunu (ycanka u
M0JI3y4eCTh), BO3paCTaeT MOPOYHOCTL O€TOHA, HOPMAJNbLHO
GYHKIHOHUPYET CHCTEMA BOAOOTBONAA U HE HAPYLIACTCS H3OASIUHUA Y
neGopMaLMOHIIBIX IIBOB, BOIOOTBOJAHKIX TPYOOK, CTOEK OrpaXXKACHHH U
TPOTYyapoB. BeposaTHOCTE 6€30TKa3HO padoThl NPONETHOIO CTPOESHHUSN
coxpansiercs Ha ypoeue (cornacHo CHull 2.05.03-84* {1]) P =0,9986
(MHAEKC HaAexXHOCTHU papeH 3.0). B Tteuenne ykazanhnoro nepuoaa 3a
MOCTOM OCYylIECTBAsgeTCa auwb yxon'. Ipono/mKuTeNnbLHOCTL 3TOTO
NEPUOAA 3aBUCUT OT KAaY€CTBA M3IOTOBJICHUS U MOHTAKA KOHCTPYKLHH,
U AJ1 NPOJIETHBIX CTPOEHHH OH COCTABJISIET, KaK ITpaBuiao, oT 5 1o 15
net (puc. 1.1, mouxa A).

Bmopou sman 3KCrlyaTauMU XapakTEPHIYETCs TOABJIEHUEM
H pa3BUTHEM JE(DEKTOB, UBMEHEHHEM CBOMCTB OETOHA M KOPPO3HEH
apmaryphel. [logBnsgTcs OTKa3bl B 3JIEMEHTAX, CPOK CNYKOKI
KOTOPbIX HWKE, YeM HECYLIUX KOHCTPYKUHU NPONETHLIX CTPOECHUM
(mnokpbiTHe, AeDOPMANMNOHHBLIE MIBbLI, H30AsAIHUA...). Jdedpexrn
M OTKasbl BJIMAIOT HAa HECYLIYIO CIIOCOOHOCTH 0anoK NpOAETHLIX
CTPOEHHUHU H DaCIIpeeSICHUE BPEMEHHOU Harpy3kHd MexJay HHUMU.

' Tlepeveub paboT 110 COAEPNAHUIO H PEMOHTY TPONETHBIX CTPOSHUHN U
MOCTORBIX COOPYXEHHH B LIENOM NIPUBEAEH B KJIACCH(DMKALIHY PEMOHTHBIX paboT

[2]. OCHOBHbBIC NOJIOXKEHH, Kacarolmecsa 3THX pabot, palist B llpunoscenuu 1.
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MocT npojIONKAET IKCIUTYaTHPOBATLCS B [IPEKHEM pexuMe, T.e. Oe3
KaKkUX-IU00 OrpaHUYEHUH, XOTH HAACIKHOCTL MPONIETHBIX CTPOSCHHUH
nocternenio cHUxaercd. lIpofoNKUTEALHOCT, BTOPOro 3Tana
Onpeensercs BpeMEHEeM, 33 KOTOPOE BEPOSTHOCTH OE30TKa3HOH paboThl
Ganok NnpoJteTHOro cTpoeHus cumxaerca ¢ 0,9986 no 0,9, r.e. unpexc

HanexHocTH yMeHbuaercsa ¢ 3,0 no 1,282 (=1,3). B ator nepuon 3a

MOCTOM BEJETCS YXOI U MPOBOMATCSA [UIAHOBBIE NPOPUIAKTHUECKHE
paGoThl B pAMKaX paboT 10 COAEP)KAHHUIO.

[TpoJIEHUE YKA3aHHOTO 3Tana BO3MOXHO MpU MPOBEACHUU
nnaHoso-npeAynperuTensibx pador (IIP) - em. puc. 1.1, nunus
«an-uby.
CanxeHne niaekca vagexnoctu ¢ 3,0 o 1,3 8 TeueHne BTOpoOro
stana (cm. puc. 1.1, mouxa b) o3navaer, 4To JanbHennas sKkCnyaraums
MOCTA [10 TePBOHAUYAJILHOH CXEME HEBO3MOXHA M YTO MOCT JOJDKEH ObITh
3aKpLIT HA PEMOHT MM PEKOHCTPYKLUHIO, MOCKOJLKY paboTo-
crnocoOHoCTh MPOJIETHBLIX CTPOEHUH HCUEpaHa. ECAHU BbINOJNHEHHE
PEMOHTA 33/IEPKHBACTCA U MO KAKHM-TO IPHYMHAM OH JOJDKEH OBbITH
nepeHecen Ha Oojiee NO3AHMH CPOK, TO BPEMEHHO, N0 NPOBENEHUS
PEMOHTa, AAJbHEHUIAsA IKCMJIyaTalMs MOCTa BO3MOXCHA JIMILb NpH
H3MEHEHUH YCJOBHH HATPYXEHHS COOPYXEHHS, T.€. NPH BBEACHUHU
orpaHHuyenyi 1Mo Macce BpEMEHHOH HarpysKH.
Tpemuu 3man dKCNAyaTaUH COOPYXKEHHS XapaKTECpPU3YeTCH
IBYMS (pakTOpPaMH:
¢ HanuyueM B KOHCTPYKLHUAX, U B HNCPBYID OUCPEAL B NPOJICTHLIX
CTpOeHUsIX, JEPEKTOB, CHHKAIOIIMUX HX HECYUIYIO COCOOHOCTH H
rpy30noAbEMHOCTE MOCTa B LIEJIOM,;

® BBeIeHUCM OIPAHUYEHUH IO MACCe€ TPAHCIOPTHOrO CpPEeACTBa,
KOTOpOoe MOXET 0€30MacHO JBHUIraThCA MO MOCTY B HEKOHT-
POITUPYEMOM PEXHUME, U ITEPHOJUIECKUM MOCIEAYIOUHM CHUXKEHHEM
MaCChl TPAHCIIOPTHOTO CPEACTBA C LEJbl0 obecreueHus TpedyeMoi
HAEKHOCTH.

[IponoMKUTENBHOCTE TPEThero 3rana (cM. puc. 1.1, ynacmok b-
B) onpeaensfeTcsl BPEMEHEM, HEOOXOAMMBIM IS NOCTHXEHHUSN

15



COOPY>KEHUEM TAKOIr0 COCTOSIHUS, KOTIA, IPYU MAKCUMAaNbHO BO3MOXHBIX
OrpaHHYEHHUsIX 110 BpEMEHHOH Harpy3ke, BEPOSTHOCTb 0€30TKa3HOM
pa0OThl NPOJICTHBIX CTPOEHUH CHOBA pocturaeT p=0,90.

Ha tperbem stane 3kxcrmiiyarauud Mocta 064A3areabHO ROMKEH
ObITh BBLIMOJHEH €r0 PEMOHT, HE JOXKKAAACh HACTYIUICHHA MOMEHTa B
(cM. puc.i.1), uiu npennpuHATa CepUss PEMOHTHLIX MEPONPHUITHH
(onpenensierca 3KOHOMHYECKUMHU pacyeTaMM), BKJKOYas TJIaHOBO-
MpeaynpeanTenbHbie paboThl, HEAb KOTOPbIX OTOABUHYTh MOMEHT
PEMOHTA WM BOCCTAHOBJIEHUS 32 CUET U3MEHEHUSI TEMIIOB JErpasaliviu
MaTepHaoB.

1.2. lloporosobie ypoBHH
(YpOoGHU HAQEICHOCMU U KPUMEPUU HEBOIMOICIIOCMU IKCNAYamayuu)

YPOBHH HAAESXKHOCTH ONPENENAOTCS CTpaTerued 3KCILyaTatluy.
B Meroauke paccMarpuBarOTCsl B2 OCHOBHBLIX YPOBHS HAAEXHOCTH -

H, v H, (cMm. puc. 1.1).

Ypopenb H xapakrepusyercs 3HayeHHEM BEPOATHOCTH
Oe30Tka3Hoi padoThl NpoJsieTHbIX cTpoeHuid, P=0,90, B ycioBusix
NEUCTBUS TIPOCKTHBIX HArPy30K. DTOMY YDPOBHIO COOTBETCTBYET
BPEMEHHOH 0Tpe30K T , HasbiBaeMbi paboTOCNOCOOHBIM [1EPHONOM
(yciioBHO, paboTOCNOCOOHOCTBIO) U OMNpPEAEsieMbId I NPOCKTH-
PYEMbBIX, CTPOAWMXCS WK HEAABHO MOCTPOCHHBIX coopykeHud. [Ipu
ROCTHXKEHUHW YypoBHd H CHMXaeTcs rpy30n04beMHOCTE NPOJETHBIX
CTPOE€HHH M/ BBINOJAHAECTCS PEMOHT.

Yposenb H, xapakTtepu3yeTcsa 3HAYEHHEM BEPOSTHOCTH
Oe30Tka3HoOi paboTel mponetTHbIX cTpoeHu, P=0,50, B yciaoBusx
JEUCTBHS NPOEKTHBLIX HArpy30K. 3TOMY YPOBHIO COOTBETCTBYET
npeaenbHbIM H3HOC MPONETHOIO CTPOEHHMS, 4 ero HajJbHeHuasl
IKCIUTyaTauusl HE0NyCTUMA 1aXKe NPH NOHMKEHHOH 3KCIU1yaTalHOHHOM
Harpyske. 1lepBo€ CHMXXEHHME AONYCTHUMOH HACPY3KH {IPOUCXOUHUT B
BO3pacTe NpojeTHLX cTpoesud no T . llocnenyiomne CHMKEHUS
Harpy3xd BO3MOXKHbI Ha yuyacTtke b-B (b*-B*), uto Mmoxer nipoaiuth
NEPUOA IKCIUTyaTalMHu 10 JOCTHXKEHHUS yposHsa H,.
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Kpurepue€M HEBO3MOXKHOCTU 3KCIJIYATALUU COOPYKEHUT,
YCTAHOBJIEHHLIM COBPEMEHHEBIMH MOTPEOUTENLCKUMHU TPEOOBAHUAMH K
aBTONOPOXHBIM MOCTaM (NporycKaTsh 6€30MacHO MO MOCTY ABMXKYILUECS
N0 JOpPOraM TPAHCIOPTHLIE CPENICTBA), ABIAETCS TMOKa3aTelb Ipy30-
NOJABEMHOCTH:

Q = 18T 1 aBTOMOOUJIBHON HArpy3KkH B HEKOHTPOJIHPYEMOM

peXHME NBHKECHHS,

Q 2 20T 1% aBTOMOOUIBHOM HArpy3KkH B MOTOKE 10 NOJIOCE

JIBOKEHUS (PETYIUPYEMBIH PEXUM);

Q 2 32T /ist ONMHOUYHOMN HArpy3KH.

1.3. [Ipunnun pacueTrHocTH

[IponerHbi€ CTPOEHUA ABTONOPONKHBIX MOCTOB, 3alPOCKTU-
POBaAHHBIE B TOJHOM COOTBETCTBMM € TpeOOBaHHUAMMU
CHulT 2.05.03-84*, UIMEIOT HOPMATUBHbIE CPOKH CITYXKOBI.

ITpoexkmmnuuiit CPOK CNy>XObl NPOJIETHBIX CTPOEHHUH NPOEKTU-
PYyeMbIX KOHKPETHBIX MOCTOB ONIPEAENIETCS paCUETHBIM NYTEM € YUYETOM:
Q -NPUHATON KOHCTPYKLHM MOCTOBOI'O IOJIOTHA H, B TEPRYIO
ouepeb, CUCTEMBI BOAOOTBOJA U [HAPOU3ONALUM;
0 -npeAoIaraéMoro ypoBHS HanpsHik€HUM B OETOHE U apMaType
Ha CTAJAUH DKCNyaTalHH,
O -reorpa@uyeckoro noyioxkeHus o0OvekTa (KNMMaTUYeCKUH
paioH).
ITpozro3upyemstit Cpox CNyxObl TPOJIETHBIX CTPOCHHUU MOCTOB
B Bo3pacTe He bonee T , paccunteiBaercs, B coorsercrauu co CHull, na
OCHOBAHUM (PAaKTHYECKOI0 HAYaJILHOIO pe3epBa U C YYETOM TaKUX
(hakTHYECKUX NAHHBIX, KakK:
» -COCTOSIHHE OETOHAa U apMarypbl KOHCTPYKIUHMHA, NOJYyUYEHHbIX
C 3aBOJa;
» -OTCTYIUICHHS, ONYILIEHHBIE NIPH CTPOUTENILCTBE;
» -UHTEHCHBHOCTH U COCTAB JABHXXEHHUS U U3IMEHEHHE ITHUX
NAHHEIX BO BPEMEHHU;
» -IIOCTOSTHHAs Harpy3ska.
PacyeTrs! BBINOJIHAKOTCA 110 BCEM MOJAEAAM 0TKa3a, NpUBEICHHBIM
B CHulle gna naut u Oanox. Ucnonb3yroTcs GpakTHYECKHE CTaTH-
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CTHYECKHEe JaHHBIC O Marepuajax M Harpy3kax [ BEpOSTHOCTHBIX
mozeNieH u3Hoca KOHCTpykuuii. Ilpu obcnemoBaHHH H AHMArHOCTHKE
MOCTOB Ha CTAJMAX CTPOMTENbLCTBA cobupaercs HHDoOpMalHs 00
OCHOBHBIX CTATMCTHYECKHX IapaMeTpax, JOCTATOUHAS 110 COLEPMKAHMIO
H MpeACTaBUTENbHAA 1O 00beMY, AN peanu3alyd OCHOBHOM LENIH
pacuera: onpeaeneHus CpoKoB Ci1yx0Obi MOCTOB € Y4eTOM (PaKTHUECKHX
nedexToB U NOBpeXAeHUM (Hmerpagauuy) OeToHa M apMaTyphl,
U3MEHEHHUS I€OMETPUYECKUX PaA3ZMEPOB.

JIns pacyeToB HCIOJB3YKTCS anpoOMpPOBaHHBIE METOJHKH
ONpeAeCHMs BIMAHKMSA Pa3NHYHbIX Ae(PEKTOB Ha HECYILYIO CTOCOOHOCTE
3J1EMEHTOB U I'PY30MOABEMHOCTD [IPOJIETHOIO CTPOEHHS.

Ocmamounusii pecypc WU OCTATOYHBIN CPOK CAYXKObI DKCII/ya-
TUPYEMOIO [POJAETHOIO CTPOEHUS OIpelensiercs MnepuosoM SKCILya-
TauuM 0O AOCTHXKEHMUS NPEAETIbHOr0 M3Hoca. MOMEHT HACTYILIEHHS
[PEAEILHOIO M3HOCA (MOMEHT HEBO3MOXXHOCTH JalibHEeHIIeH dKCIya-
TalUMUK) YCTaHaBIUBAETCA HA OCHOBAHHWH rpaduka CHHIKEHMUSA TPy30-
NMOABEMHOCTH, IIOCTPOECHHOrO 110 pe3yibTaTaM nepepacyera KOHCT-
PYKUHMH.
[Tpu nepepacuere KOHCTPYKLIMH YYUTHIBAETCH:
¢ -nerpajauMs 6eToHa U apMaTypel (M3MEHEHHE MPOHHOCTH
CEUCHMUS);

¢ -NIPOrHO3 MU3MEHEHHs XapaKTePUCTUK OETOHA Ha MOMEHT t -
NPOrHO3 M3MEHEHHS MNPOYHOCTH HA CXKATHE W TUIOWIAAH
CCUCHHS;

¢ -[IPOTHO3 U3MEHEHHMs XapaKTEPHCTHK apMarypbl HA MOMEHT
t, - NPOrHO3 U3MEHEH K CEYEHHs1, 00y CIIOBIEHHOTO KOPPO3HEH;

¢ -Jerpajauus HampsiraeMol apMmaTypbl olnpejelseTrcs
KOMIIJIEKCHBIM MOKa3aTejieM - CHUXXEHHEM BEJIMYHHEI
rpeaABapuUTesibHOro o0Xatus 0eToHa, ¢ YYeTOM KOPpO3MH,
HEPABHOMEPHOCTHU HATSXXEHUS, NMPOCKaNb3blBAHUA HIIH
0OpbIBa MPOBOJIOK;

¢ -CHIDKCHHME MOIMNEPEYHOH MECTKOCTH NPOJIETHOIO CTPOEHMS,

OLICHUBAETCA COCTOSHMEM auadparM uim 6eTOHa OMOHO-
NUYMBAHHSL.
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1.4. PacueTnsle moaesu orkasos (H310Ca)

[lerpanauust CBOMCTB MATEPHANIOB B XENE300ETOHHON KOHCT-
PYKLHK BLI3HIBACTCH HEONaronpusTHon komMOunaunuet Bo3felcTaiuil
CTATAUYECKM U AMHAMMUECKH NEHCTBYIONIMX BHEUIHMX FPABUTALIMOHHBIX
CHJI M BHYTPEHHUX CaMOYPaBHOBEILMBAIOWUXCA NIOJNEH HANpsKeHWH.
[TocnenHue BoI3BaHbI NONEPEMEHHBIM 3aMOPAXKUBAIIHEM U OTTAHBAHUEM
BOJIbI B IOpaxX BOMOHACBLIIEHHBIX YUaCcTKOB OeTona, KanuJIsipHOH
yCaJIKOH, IaBJIeHUEM Ha OETOH U3HYTPH NPOAYKTOB KOPPO3UH ApMATYphl,
CYTOUHbBIM NEpEnagoM TEMITEpaTyp BO3AYXa, COJHECUHON pajvalden u
APYrUMHU (aKTOPaAMM.

Jlerpajauusi CTPYKTYPbl OETOHA KENE300ETOHHbBIX OAPONETHLIX
CTPOEHUH, €ro U3HOC 3aBUCAT MNMAaBHLIM 00pa3oMm OT KOMOWHAUWK
CHNOBBLIX Nonern B Oerone. [TodTomy NpUHATAS B _JCHCTBYIOINUX
HOPMATUBHBIX_JIOKYMEHTAX METQINKA_OUEHKU NANCKHOCTU B_(PONME
conocTapieHus KoMOUHAUNK CYMMAPHKIX_ HANPAKEHUH (20 ) ¢
npeaeapbHbIMH _3HAYCHHUSIMU TPOYHOCTH, UIMEHAIQUIEHCA BQ_BPEMEHN,
MOxeT _ObITh HMCNIONL30BAHA W B _OUeHKe pecypca (JQJroBEYHOCTH)

KOHCTPY KLU,
[1aBHBLIM B COMNOCTABJICHUU HANPSXKEHUH C NMPOHHOCTHLIMHK

BO3MOXIIOCTSIMU MATEPHUAJIOB, OOBIYUHO MCNOAL3YEMbIX NPH 1IPOEKTH-
POBAHUM, ABJISIETCA TO, YTO CAMH BEJIUYUHBI HANPSOKEHUH, KAK H
HAZIEMHOCTh, U3MEHAIOTCA BO BPEMEHU BCNEACTBUE AECTPYKTUBHLIX
npoieccos B OETOHE, U3MEHEHUIN NePOPMATUBHBLIX CBOUCTB KOHCTPYXK-
TUBHBIX 3JIEMEHTOB, HAPYIIEHHUH CBA3EH ITUX DJEMEHTOB MEX Ay CoOoM
a ap.

[Ipy pacueTHOM OPOrHO3MPOBAHUU PACCMATPUBAFOTCA Clie-
AYIOLIME MOJENN OTKAa30B (M3HOCA):

e -H3HOC MHOTOKPATHO CxuMaemoro OeroHa B pel3ysbTare
peAeabHOro NMONepeyHoro pacTskeHus ¢ 00pa3OBaHUEM U
pPa3BUTHEM NPOAOJILHO-OPUEHTHPOBAHHBIX TPEIIMH, OLECHH-
BAEMBbIX KPUTUYECKHM KO3 puuueHTom, (L [3], niu H3HOC,
olpeaeNseMbId pA3BUTHEM MUKPOTPELLUH U CABHIOB B OETOHE,

KOHTPOJIUPYEMbBIX KOIPPUUHEHTOM KPUTHUYECKUX HANps-
xeuuit K, [4-6];
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¢ -U3HOC BOJOHACBLIWEHHOIO OETOHA B pPE3yNbTaTE pa3phiBa
BHYTPEHHHX CBSI3€l B mOpolecce NMonepeMeHHOoro 3aMo-
paXKMBaHUs M OTTaWBaHHs BJjlark B nopax 0OeroHa npwu
konebanuy remreparyp sosayxa |7};

® -H3HOC BCJACACTBHE JErpaflaluu CTPYKTypel OETOHA IIUT
NPOC3XKEH 4YaCTH MPOJICTHBIX CTPOEHWH, BbI3BAHHOH (DUJIb-
TPALUEN U BBILLEIAYHBAHUEM AIPECCUBHOK BJATOH (C COMISIMU )
LHEMEHTHOrO pacTBOpa, a TAKXXE B PE3YNLTAaTC BO3POCLIErO
BO3/ICUCTBMA BPEMEHHOW HArpy3KH B PE3YJIbTaTE PA3pyLICHUS
ac(hanbTOOETOHHOrO NOKpbITUS {8];

¢ -10Tepst KapOOHU3UPOBAHHBIM 3ALLMTHBIM CJI0EM DETOHA CBOUX
3AUIMTHBLIX CBOMCTB [9];

© -U3HOC OI'OJICHHOM apMarypsbl B pe3yserare €€ koppo3uu [10];

® -0TKa3, BbI3BaHHbIM 00pPa3oOBaHKEM IOPU3OHTAJILHBIX TPEILIHH
B 30HAX COIPSHKCHHUS MJIHThI ¢ peOpoOM C NOCIHEHYIOUIUM
OTCECYEHHEM [UIMTHI OT pedpa, U, COOTBETCTBEHHO, C PE3KUM
YMEHBIICHUEM IM€OMETPUYECKHX XapaKTEepPUCTUK pabo4unx
CEYCHUHN U CHUXKEHHUEM FPY30MOALEMHOCTH KOHCTpYKUMK [11];

® -pa3pylIeHHE BEPTUKAJILHOW apMaTyphl (XOMYTOB) H3-3a
PC3KOI'0 BO3pACTaHUs HANPSDKEHUM B CHUTYallUH, Korjua B
CTEHKAaX BO3HMKAIOT HAKJIIOHHBLIE TPELIMHDI, [IEPECEKAIOLUUE
BEPTUKANBHBIE XOMYThl U HAKJIOHHYIO NPEAHANPSHIKEHHYIO

apmatypy [12].

OTKa3sbl BO3HUKAIOT B Pa3iiMuHbIX KOMOMHAUHMSAX M COUYETAHHSX.
BepoaATHOCT, MX peanu3aluyd B Pa3HblX KOHCTPYKUMAX pasJIMyHA.
[IpakTHuecku Bce npenckasyemble M3HOCHI OTHOCSATCSI K Kareropusm
MEIJIEHHO {IPOTEKAIOLMX, NOCTENCHHBIX 0TKa30B. OHHU MOryT ObiTh
CBOEBPEMEHHO OOHAPYKEHBI ¥ MPUOCTAHOBEHBI WINH YCTPAHEHLI B
PE3yJIbTaTe PEMOHTA.

Taxnm oOpa3om, pecypc npojIeTHOro CTPOEHHUA B IPOUECCE
IKCMJIyaTauHyn MOXKET OBITh CHMIXKEH HJIM HCUEpIlaH B pe3yilbTaTe
BO3JCHCTBHSA CIIEAYIOWMX (PAKTOPOB WJIM UX couyeTaHuk (puc. 1.2):
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I - paspywienus apmamypsl 1 bemona niumeol;

2 - paspyuieHun nPoodoabHOZ0 WEa OMOHOIUYUGAILUA;

3 - paspuvléa XomMymoe 6 HAKJIOHHOM CeHeHILU;

4 - pazpyuwtenus apmamypsl 6 cepeoune nponema;

5 - paszpuiea xomymoe no npooonbLHON mpewjute 6 mecme
NPpUMBIKARUA Niiumol K pebpy 2n1aenon 6ankiu;

6 - pazpyuienuna bemona coicamoii 30Hbl 6 cepeoune nponema;

7 - paspbléa ouagpazm.

Puc. 1.2. KOHTpOAUpyembie pacuyeToM BUALI NOBPEIKACHUSN
NPOJETHOIO CTPOCHUS

Bo3zneldcTBHE OKpYyXaroWeEeH cpelibl B KOMOMHALUU ¢ APYTUMH
BO3EHCTBHSIMM CKA3bIBAIOTCA, ITPEXJAE BCErO, HA NPOYHOCTH OETOHA U,
COOTBETCTBEHHO, HA TEPErpynIiiMpoOBKE HAMPSHKEHUH B CEUCHUU. JHAA
9TH JBa BAXHEHIIHX IapaMeTpa B Pa3sHbie MOMEHTH TEXHUYECKOH
AUArHOCTHKH U NPOTHO3UPYSl IPOUECC UIMEHEHUSI 3TUX NTapaMETPOB B
OyaylIeM, MOXHO MPEABUAETE (B JOBEPUTENLHBIX HHTEPBANAX) BpeMms,
KOrna ciegyer NPUHUMATh pEeLIeHHUSA O PEMOHTE HJIM 3aMEHE KOHCT-

PYKTUBHOIO 3JIEMCHTA.
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I'1TABA 2.
HOPMATHUBHbDIE

CPOKU CHAYXKBbI
NPOJIETHBIX CTPOEHHUH

HopMaruBHbIE CPOKH CNYXObl UCIIONL3YIOTCS NPU BHITOJHEHUR
TEXHUKO-IKOHOMHUUECKOrO 0O0CHOBAHUSR HHBECTHMLMU B CTPOUTENHLCTBO
mocToB [13]. [1pu 31OM, B paccMarprMBaEMbIX CTPATErUsiX YUUTHIBAIOTCS
OCPHOAHMYHOCTL MPOBEACHHUA NMPODHUIAKTHUECCKHMX paboT, Bpemsl
pcannzauuy T1I1P n pemonTa, MOMEHT 3aMEHbI NPOJICTHLIX CTPOEHUN
(cpok cnyx0Ob1) {14]. Kpome TOro, HOpMaTHBHbIE CPOKH MOTYT
[IPUMEHSATHCSI 1TpK pa3paboTKe NMpoeKTa 3KCIjlyaTaluMu MOCTOBOIO
coopyxkeHus [15}].

2.1. Kinaccnpukaumus daeMenToB

2.1.1. HopMarvBHbIE CPOKU CnyXObl onpenensitores [us
CICAYIOIHUX DJEMEHTOB U YUYACTKOB KEJI€300CTOHHbBIX NPONETHLIX
CTPOCHUM - HA MOMEHT JOCTUIKEHHMsI MMH TIPENEAbHOTO M3HOCA:

o -acasHasg MOBEPXHOCTb KOHCTPYKLIMH;

© -KpaHHHE OJIOKH;

e -cpeyHue OnoKY;

° -[[HKWTA NPOEIKEH HYaCTH,;

o -guadparmMbl MJIK APYTHE CBSI3H, MPOJOALHBIE LIBLI OMO-
HOJIMUUBAHMA (HA MOMEHT TIpeBpalleHUs! CBA3M B Liap-
HYPHY10).

2.1.2. HopmaruBHsie CpOKH CyKObI IUJ181 THITOBLIX KOHCTPYKUMH,

OObCAUHSIOTCSl B UETHIPE TPYIIIbL:

[ - xene300eToHHbIE MIMTOUYHBIE IPOJIETHLIE CTPOEHHS C
[IYCTOTHBIMH TJIKTAMK W HalpsracMon apMarypowu;

I - TO ke, CrUIOLHOro CeUeHHUs,

HI - xene3o00eronHble peOPUCTBIE NPOJETHBIE CTPOEHUS C
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OOBIYHOW apMaTypON; MOHOJIMTHBIE WK cOOpHbBIE, C

auadparmaMn unu 6e3 auadparm;

1Y - 10 xe, ¢ npenBapuUTEIbHO-HANIPSIXKEHHON apMaTypoH.

2.1.3. llepuon npupaborku koHCTpykuuH, T , npHHuMaercs B
3aBHCHMOCTH OT KOMITOHOBKH 3JIEMEHTOB MOCTOBOIO IOJIOTHA JABYX
BN AOB.

A - coepemennas komMnoroeéxa, NpeAyCMaTpPUBAIOLIAA, YTO -

» NpOoe3Xas 4acTh UMEET TpedyeMbie NMPOAOJbHBLIE U TONe-

PEYHBIE YKIOHEI U OOpAaTHBIA YKJIOH MOBEPXHOCTH TPOTYyapa
OT Kpasi 10 OCH BOAOOTBOAHBIX TPYDOK;

» TPOTyapbl MOHOJUTHBIE, NOJYYEHHBIE OMOHONHYHUBAHUEM
MPOCTPAHCTBA MEXAY KapHHU30M U LIOKOJIEM OTPaXKIEHMUS;

» FUAPOU3ONALUA YIOXKEHa 0€3 pa3pbiBOB IO BCEH LLIUPHUHE U
YCUJIEHA B 30HE PACNOJIOKEHUS 3aKJIAaAHbIX JAETajien Nox
CTOHKH OTrpaXXAcHus;

» nehopMallMOHHBIE BBl TEPMETHYHB (puc.2.1,a);

b - komnouoeKka, ucnonb306A6IAACA 8 MUNOEGHIX NPOEKmMAax 00
1980 2. U BCTpeyalOWALCA HA IKCNAYATUPYEMBIX COOPYKCHHAX, B
KOTOPOH:

O [poe3sxas 4aCTh UMEET ABYCKATHBIN MpOo@HUiIb ¢ AOCTATOYHLIM

MONEPEYHBIM YKIIOHOM;

0 CcOOpHBbIC TPOTYAPHLIE ONOKU YIIOXKEHB! HA BHIPABHHUBAIOIIHH
CJIOH;
CHAPOUOAANMS NOBEACHA TOJABKO OO TPOTYAPOR;
KapHHU3bl OTCYTCTRYIOT; A€M OPMALUOHHBIE LLIBbl M'EPMETHYHD!
(puc.2.1,0).

L O
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|

o - S e N, = =
iy I I A
Puc.2.1. KoMIIOHOBKA 3JIEMEHTOB MOCTOBOIO IIGJOTHA:

A - zudpouzonsayua Ha 6ClI0 WLUPUHY;
b - zudpousonsayus moabko mexncoy mpomyapamu

2.2. HOpMATUBHBIH CPOK CIYXKOBI

2.2.1. HopmaTuBHBIA CPOK CNYXObl onpepensiercs: BpeMeHem
HOCTHXXEHHS NPEAECABHOIO (PU3UYECCKOI0 U3HOCA, 3HAYEHHUS KOTOPOro
NPUBEAECHBI JUIA Jkese300€TOHHBIX MPONETHLIX CTPOEHUHN B mabauyax
2.1, 2.2, 2.3. DyHKUMS U3HOCA COOTBETCTBYET (DYHKLIMH OTKAa3a U3 TEOPHH
HAIOKHOCTH (puc.2,2 n popmyna (2.1)).

=t =To) _1].100% (2.1)

>

e —

[JC € - HATYpajbHOE YMCIIO;
t - BpEMEHHOI napameTrp (rOAbl);
T _ - nepuon npupaborky;
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H3HGC, Ht %

Hnmd = 60% - —————————
_ L ay-1) _ J 0 Jons peMonTa
| A, =l -1)100%, Soms povora

H= 30% - - e
3oua [HIP
(MEAXOr0 peMOHTa )

= 109 Jowa concpwany |
v 10% {yxon ::p@mmu)

.7, B
i T

N

Ten

Puc. 2.2. YcioBHbliE HOPMATHBHDBIHA rpapUK NOJNTOBEHHOCTH

Tabnuya 2.1

Hopmel uznoca nponemnsix cmpoetini
A6MODOPOICHBIX MOCMOE

Hopma n3noca, K, %
AOPEMOHT-| JONMYCTH- ] npeneJib-

Jj""' | [IposieTHBIE CTPOCHMA |  HBbIi MBI H LI
v YPOBEHb, | H3HOC, H3HOC,
] I I H—! II/I] I[ H"I!Eﬂ.
1 [Kene300eTOHHBIE pEOPUCTHIE

¢ 0OLIYHOH ApMATYPOii 15 35 70

3 PKene300€TOHHBIE |
peOpHUCTHIC IIPENBADUTENBHO-

Haneﬂ)li&HHblf‘: 10 | 30 60
3 [TInurHBIE Xene300eTOHHbIE
H}06(?_ﬁ KOHCTPYKIHY 10 30 60
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A - mokaszarenb QYHKUHH M3HOCA, OTPAXKAIOIMH KAa4ECTRO
KOHCTPYKUHKUH TTOCIE€ M3TOTOBJIEHUS U MOHTa)Xa, Ka4yeCTBO COAEpPIKaHUsI

MO MPHUHATOM CTPAaTerMy 3KCIJYATALMM, pPealbHble TPAHCIOPTHLIE M
OPHPOXHO-KAMMATHYECKHE YCIIOBUS QYHKUHOHHPOBAHUA 00bEKTA
(cpeaHss CTaTMCTMYECKAas BEJHMUYMHA, MONYYEHHAs I KKIOro
JIEMEHTA M [IPOJIETHOrO CTPOEHMS B LIEJIOM NO pe3ylbTaram obcie-
noBaHus bosee 1000 mocton [15,16]).

HopmaruBHbIM CpOKOM cnyXObl NpeaycMarpuBaeTrcs, 4To, B
ciydae notepu paboTocrnoCoOHOCTH, BLIMIOAHIETCA PEMOHT IIPOJICTHOIO
CTPOEHMS UJIK ONOPBI, TIOCIIE YEI0 KOHCTPYKLUMS BHOBb OKCILAYaTHPYETCA.

PaboTocnocoOHOCTL KOHCTPYKUUM U 2JIEMEHTOB (Tp) onpe-
gesseTcss MOMEHTOM HOOCTHXXEHHMSA JONYCTMMOIO H3HOCA
(cM. mabn. 2.1), koToppli TpeOyeT NpoBeaCHHS PEMOHTHbIX padoT (CM.
puc.2.2, [A)).

[Ipn HOpMHUpPOBAHUM H3HOCA M neprona paboTocnocobHoro
COCTOsAHHUS (paboTOCNOCOOHOCTB) ObLIO YUYTEHO, YTO Ha COOPYIKECHHH
MPOBOAATCS pabOThl MO NOCTOAHHOMY YXOA4Y, ©KEIrOJHbIC 3aTpaThl HA
KoTOopble cocTaByiAT He MeHee 0,5% OT CTOMMOCTH CTPOMTENLCTBA
00beKTa, M NpodpUNaKTHYECCKHE pabOThl, NEPUOAMUHOCTHIO 3-5 JieT.
YBeJIMYEeHHe 3aTpaT Ha COAEPXKaAaHHE M CHMIKECHHE NMEPUOLHYHOCTH
NpopHUNaKTHYECKHUX paboT cnoCcOOCTBYIOT YBEIHUYCHUIO TEPHOOA
DKCIUTyaTalMy A0 IMoTepy COOPYKEHHEM pabOTOCHOCOOHOIO COCTOSHMUS
H YBEJIMYEHHIO CPOKOB CI1Y>KOBI 10 CPABHEHHIO ¢ HOPMATHUBHbIMMU.

Mapametpst gonrosednoctn (A, T, T\, T u'T, ) anst pasiuunbIx
3JIEMEHTOB U KOHCTPYKUHH MNPOJNETHBIX CTPOEHHUH IPHUBEJCHBI B

mabauyax 2.4-2.6.
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Tabnuya 2.2

Hopmamugubie cpokn pemonma u nepecmpoiiku cene3obemonnnix

HPOJICMHBIX CMPOENLtl NPU YCNOBUH BLINOANEHUA PADOM nO YXOOY
it npopunaxkmuxe (A yCaoBuH peruoHos, xpome “1Ora’)

Tun Koncrpykuus | Pacnono- | MunuManpnbiii Bo3pacr
po- KeHHe |  KOHCTPYKIMH, TOALI
| IeTHOTrO | TMAPOM30- | HAYATO pe- |HAYAIO Nepe- |
CTpoe- JISINHH MONTA CTPOHUKH |
HUSA (paborocno- (cpok
- L cobrocTn), T, | cnyxOn1), T
1 2 3 4 5

- T— - e

{. C60pHBbiE, 1O BCEH 1iH- 40 62

Jese30-

l

beToH- |AnaparMeHHbie HHE *
HEle {(nopory LU-IV B ipesesnax
pebpuc- hK&TCI‘OpHH) ] rabapura
THIS 2. To xe (noporu I- {110 Bce#t niu-
C OOBIY- )II KaTeropHii) HHE
| HOH | B Ipeaenax
apMa- | B rabapura )
'TYpor 13, Coopusie 6e3-
niadparMeHHbIe: |
|a) noporu 11-1V 10 BCEH 11U~ 43 67
KATErOpHU PHHE l
10) 1-1I xareropuu B 40 62 |
| 4. MononuTtHale B [Ipenenax
| nvagparmMennsle  |radapurta 38 | 62
(noporu 1-IV xar.) | o _ |
]}Kene:BO: | 1. C6opurle qua- {110 BCEH WH- 45 70
0cToH- | {pparMeHHbIE DUHIE | .
HEIE |(zopory 111-1V B IpEaenax 40 70
pebpuc- |Kareropuu) rabapura . L
| TBIC C 2. To xe, (moporu  |1no Bceu K- 48 75
\apeasa- |{I-I{ xareropuu) HHE )
o - "
HO- L rabapura |
HAlIpA- 13 CbHopurie 110 BCEH NIM- 52 82
KEH- 6e3auatparMeHHbIE | pHHE
HOH (I-IV xareropuu) I
| aApMaTy- |
Poj

L - T L — sl
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Oxonuanue mabon. 2.2

1 2 L 3 4 5
Xenezo- |1. CbopHubie [
'66’1‘0}1- NYCTOTHEIE:
| HOC a) poporu LI-IV | po Beeit wn- | 26 45
| [TNTHUTHOC KaTeropuy PHHE
HPOJICT= 16) I-II kareropun |
|Hoe . — - S — 2; - _3§
crpoenne (2. COOpHBIE !
¢ 00bIY- |CIUVIOLLHOIO | 110 BCeif IIH- 32 52
'Hoﬁ CCUYCHM S, MOHO- PHHE |
japMarty- |JIMTHDLIC IUIHTHBIC 1
| pOH [(PpOJNICTIIbLIC
i CTPOEHHA |
| Kenezo- |1. C6opHbie myc- | ‘ (
OeTOH- |TOTHBIC: |
. ! i
HbIE a) poporu I-IV | 1o Beeit wm- 32 52
IHITHTHbIC ,KaTeropHH PHHE
¢ HallpA- 16) soporu I-11 N4 40
| MCHHOM | areropun i
apmary-
[pod ' _ . S
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Tabnuya 2.3

HopmaTuBiibie CPOKH PEMONITA H IEPECTPOHKH Ke1e300eToOHHbIX
NPOJIETHbIX C'[;FOCHHH IPHU YCJIOBUYU BBINIOJIHEHHSY padoT 1o yxopy

H NIpo

HIAKTHKE (Ans yenoBuit FOxHOro peruoiia)

Tun | Koncrpykuus | Pacnono- | Munumassnpiv pospacr
npo- | xKenue KOHCTPYKUHH, TOABI
ETHOTO | | THAPOM30- | Ha4aJio pe- |navajo Hepe-
cTpoe- | JIAUHHA MOHTA CTPOHKH |
U (padorocno- (epox
COOHOCTDL c.ny)lcg.bl T
CbopHsle ITo Bcen
|AMapparMeH- IIHpHHE
{HBIC &opom [II-IV {B npenenax 40 )
1 Kene3o- [kareropun) rabapura
OetoH-  [To e (noporu I-1I [mo BceH | 40 60
HBIC | KATETOPUH) |IUMpHHE ) B L ]
Pebpuc- B Mpeaenax 32 50
THIEC | rabapura
OOBLIYHON BOpHbIE, bE3ANa- j — —
apMaTy- | hparmMednsie 110 BCEH
pon [-1V xareropuu) |wupune 50 75
MoHOoHTHEIE |
nua)parMeHHBlEC |
(nopory 1I-IV | B Ipeaenax
| ~ IKaTeropHu rabapura l 43 05
Keneso- [CobopHwie gHadpar- [B rpenenax 5 82
OeToH- |MeHHble (moporn  |rabapuTa
Hble peb- {I-IV kareropun) [ L ) &
puctbie ¢ [CBopHbIC 6e3ana- | ]
MpeABa- |(pparMeHHbIE | |
pUTENDH- l?,)ut)pom | i
HO-Ha- |[-1V xareropumn) 110 BCEH 65 100
NPSDKEH- | [IHPUHE | [
HOY ap- I|
mary- |
pon - N N
CTOTHBIE TIJIUTEI,
COOpHEIE:
a) popord I11-1V Mo BCEH 35 35
XKesne3o- [KaTeropHu HINpHHE
beron- |6) noporwu I-11 | 30 45
HBIE KaTeropuu
| ILIUT- OpHBIE IUIHTEHI
HBIE CTIONIHOIO ‘
CEYCHHA, MOHOJIMT- |10 BCE 39 61
HBIE TJIHTHBIE [IUpUHE
IPONIETHEIE |
L eTpoenuid. 0 1 —




(o
-

——

| i/n

1

No

] xCfS(:»pHJe;Ie IHa-

(PparMeHHBIE
l(ﬂ;OpOPH I-IV ka-

Tun
KOHCTPYKIIMH

i —

2

TETOPUH):

pHUTa

-

a) THAPOU3ONIALIUS
10 BCEH INUPUHE
0) rUOpPOU3ONALUS
B Ipepenax raba-

PacagHas NMOBEPXHOCTE
Kpaixue 6anku
Cpennue 6anxu

Tabuya 2 4
Iapamempuvl 001206eURHOCMIU I1EMEHMOE ICENE300EMOHHBIX PEOPUCKHIBIX NPOSEIMHBIX CHIPOEHUIL
¢ 00biuHOU apmamypoir

[

pHH).

C6opHsbIe ﬁHa-
dparMesHEIE (I0-
poru I-II karero-

a) TUAPOU3ONIA LA
10 BCeH INHPHHE

dacagnad MOBEPXHOCTE
Kpaitaue 0anku
CpenHue danku

i Dacasygas NOBEPXHOCTH
Kparnnue 0anku
Cpenuue 6anku

Iloxazatens |____ CpoOKH CI1yXKO0bI, FOABI |
DIeMeHT oyskoun | T, | T, T, | Tapes | Tapesr |
. mmoca, ) | | | |
3 4 s 6 [ 71 81 9
0,0200 5 12 20 30 -
0,0150 [ 10 ] 20 29 45 -
0,0100 151 30 45 | 65 -
[loniepeunsle cBa3M (aMadparmel) 0,0200 10 | 17 25 35 -
IIposernoe cTpoeHUe B HEJIOM 0,0100 10 | 25 l 40 62 35
0,000 |0 7 [ 15|25 ] -
0,0170 | 5 13 | 22 35 -
0,0120 | 10| 22 35 55 | -
| [Toniepeunsie ca3u (auadbparmer) | 0,0200 S 17 1+ 20 30 -
[iponerHoe cTpoenwne B menom | 0,0120 | 5 16 30 50 30
0,0200
0,0170
0,0120
ITonepeunsie casu (quadpparmsr) | 0,0250
IIposaerHoe cTpoOeHHE B LEI0M | 0,0125




6) rHOpOH30IALIHS
B ripeaenax rada-

pHuTa

3 |Cobopssle, 6e3nua-

(hparMeHHELIE;

a) noporu 111-1V
;Ka'reropnn, ruapo-
30141 11O BCeH
UIPHHE

l 6) noporu I-II xa-
‘ TErOpHH, THAPO-

! H30JIS11IUSA TIO BCEH
l IIMPHHE

4 IMoHomuTHbIE

| | tnadparMeHHeIE
(moporu I-1V xare-
TOPUH), THAPOU30-
NALUA B IpEAeIax
rabapura

L, Y1p¥meyanme. 30ecCh ¥ ganee T* - cnpaBOYHBIE AaHHbIE (HE HOPMUPYIOTCS )

!

=l

PacagHas NOBEPXHOCTS
Kpaiune Oanxy

Cpennue Oanku

[Toniepeunsie CBa3m (AvapparMol)
1lpoaeTrHoe cTpoense B ueaoM

QDacangHas IOBEPXBOCTE
Kpanune dankn

Cpennne b6anku

[Toniepeunnie CBI3H (NPOAONABHBIC
mBBR)

IIponeTHoe cTpoeHue B e ioM

QacanHas IOBEPXHOCTE
Kpaiinue 6anku

Cpennue 6anku
ITonepeunrie CBA3U (IPOHOJLHAIE

[IpoaerHoe cCTPOCHUE B LIEJIOM
PacagHas IOBEPXHOCTE
Kpanuue 6anku

Cpennue 6anku

ITonepeuHsle CBA3H (UaPPArME!

IIposernoe cTpoeHune B eJOM

= IJs CIy4as OTCYTCTBHUS yX04a ¥ NpOGUAaKTUKY

I I A

0,0200
0,0200
0,0130
0,0200
0,0150

5
O
5

0,0140
0,0130
0,0096
0,0170

]

|

I

P il -

0,0090
0,0140
0,0150
0,0100
0,0200

06,0100
0,0170
0,0130
0,0090
0,0170
0,0090

5
S
5
10

15
10

10
15
10

d
t 10
g

v

10 }

Oxonuanue mabn. 2.4

8 9

-
15
15 | 25 | 40 -
20 | 32 | 50 -
31 | 48 | 70 -
18 | 27 | 40 -
67 :__!35__4
51 15 { 25 | 40 -
20 | 29 | 45 -
30 | 45 | 65 | -
17 | 25 | 35 -
62 | 35
0] 8 17 | 30 -
(15 ] 28 | 45 -
26 | 43 | 65 -
13 | 22 | 35 -
20 | 38 | 62 35
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Ct

No
n/n

Tun

KOHCTPYKUHNH

3

COopHbIe aHa-
PparMeHHbIe

(noporu -1V ka-

TETOPHH:

|a) THAPOU3ONALHS
10 BCEH HIMpUHE
IIpoaeTHoe CTPOEHHE B LEJIOM

6) rUAPOU30ALIUA
B [Iipenenax rada-

pHTa

L e e

Tadauya 2 5

Hapamempuvt 0onzoeeurocmiu nemeHmog
)HCene300emoHHBIX PeOPUCMBIX RPONEMHBIX CIMPOEHUT
C NpeogapumenbHO-HANPAMCEHHOU apmMamypou

L

ona ycnosuit “Lenmpa” u “Cesepa”

DIeMEeHT

QacaaHasg IOBEPXHOCTE
Kpaitnue 6anku

Cpennxue 6anku

.HOHEPG‘IHBI'S CBA3M (AHadparMel)

PacagHaqa MIOBEPXHOCTH
Kparngue 0anku
| Cpemmne Ganku

ITponerHoe cTrpoeHue B HeAOM

[Tomepeunsie cBs3u (AMadparMer) |

MokasaTens CpoxkH chy:k0bl, roa bl
@YHKIIHH Tu Tl Tp Tnpen. Tnpen..*
H3HOCA, A _ )

4 s 6 [ 7 [ 8 | 9
0,0150 5 12 22 35 -
0,0100 15| 25 40 60 -
0,0080 20 1 32 53 80 | -
0,0130 15 22 33 50 -
0,0085 70
00150 30
0,0100 55
0,0080 75
0,0130

0,0085

il -




39

Oxonvariue mabn 2.5

3 1 4 1576 [ 78T 9 ]
| COopHEie fua- QacaiHas NOBEPXHOCTH 0,0150 5 12 22 35 -
| dparmensrie (no- |Kpadnaue Oanku 0,0090 151 26 42 65 -
poru I-II karero-  {Cpennue 6anku | 0,0080 20 { 32 33 30 -
\ PDHH): Ilonepeynsie cpsa3u (auadparmsi) 0,0130 151 22 33 I 50 -
a) TUIPOU3ON LU L_H_ﬁ____ I | |
1O BERM LHpHEE IIponernoe crpoenue B ueaom | 0,0080 15 48 | 75 | 40
2 | U —
10) rugpousonsiuug | QacagHasi NOBEPXHOCTH 0,0150 0 7 17 30 | -
|B Ipenenax raba-  |Kpaiinue 6anku 0,0100 10} 20 | 35 | 55 | -
| pATAa Cpennue danku 0,0090 20 1 31 477 70 -
| AHonepeque cBaA3u (nuadparMbi) 0,0120 10 1 28 42 60 -
alonerﬂoe CTpOeHMUEe B [IeIOM 0,0080 10 | 22 43 70 35
CGOth}eTSBEJma- Pacagyas NOBEPXHOCTE 0,0120 S 13 | 27 45 -
@parMeHHbIe KpaiiHue 6anku 0,0085 {15 | 25 45 0+ - |
(noporu [-IV kare- {Cpenuue banku 0,0070 .20 | 33 60 50 -]
i 3 |TOPHH, THAPOH30- Ilonepednsie cBs3U (IIPOAOIBHEIE 0,0120 15 23 37 55 -
L NAUMA 110 BCEX 1K~ |IIBHI)
pyHE) o o S S R IS B
| Ipenernoe ctpoesue B uenom | 0,0070 | 15| 28 | 55 | 85 50
S - — ]
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No Tun
KOHCTPYKIHH

CbopHele

| ITYCTOTHEIE C
OOBIYHOH

apMaTypoH

a) noporu HI-IV

KaTeropuu

6) noporu I-11
KaTero pHn

Hapaviempbl 0onz08eurnocmu 31emenmos
HCEIE30DEMOHHBIX NIUMHBIX RPOSIEMHbIX CIMPOEHUU

o’

ona ycnosuu “I{enmpa’ u “Cesepa”

il I

JiIeMeHT

Hoxa3zartens

GYHKIHH
H3HOCAa, A

QacagnHble IOBEPXHOCTH
KpayHue niuTel
Cpensue rmInTh

IIposieTHoOE cTPOEHUE B LIeJIOM

S — R

QacanHbie IOBEPXHOCTH
| KpartHue nnmuTE
CpenHue NIuTH

IIponerHoe cTpoeHue B LeJIOM

0,0220
0,0150
0,0100

Pl — . P -

Tabruya 2 6

Cpoxu cay:x0Obl, To1 bl

|
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Mononursele H
cOopHEie
CILIOILIHOIO ceue-
HHUSA ¢ OOBIYHOH

apMaTypoH

(COopHbBIE
NYCTOTHBIC IJIMTHI
C HanpAraeMou
apMaTypon

a) poporu LI-IV
KATETOPRHU

6) noporu I-11
KaTEero pyH

Oxonyarue mabn. 2.0

QacanHbie NOBEPXHOCTH 6 -
Kpantue niuHrsl 12 -
Cpenuue nnuThl 20 -

HposieTHoe cTpoenne B HeoM

13
10 20

a .

DdacaHble NOBEPXHOCTH -
1 2 -
10 18 -

Dacagune NOBEPXHOCTH
Kpa#ioue nnuTse!
Cpensue INTh

Kpaitiue mnuts!
CpenHue mimTh!




e

“—

i Ne
It/ 1

1] 2

Tun

KOHCTRYKIHMU

]

_ﬁ.

1 |COopHbie ouac
MEHHBIE peOpUCTHIS
(noporu 1II-IV
KaTEeTrOpHU):
a) THAPON30NALHL
10 BCEH ILIUPHHE

: 0) ruIpON3QIIAILIH A
B IIpeJienax
rabapura

par-

MeHHEBIE (1oporH I-
{11 xateropuu):

a) TUAPOUIOISIIUA
10 BCEH LIMPHHE

IToikazarens [

C-,'pmc-n CJYKOb], '/ bI |

Tabnuya 27
Ilapanempsr donzoseurocrin Jnexznmoe >1Cene306emoHIbIX PEBPUCMBIX NPOIEHBIX CIPOCHIUIL C 00bIYHO

apwmamypoil oaa ycnoeuit “Hza”

DNeMeHT byaxkmua | T, | T, Ty | Tapea | Tupen.t
~ _ H3HOCA, A | _ )
3 ) 4 S | 6 7 8 9
dacaaHas IOBEPXHOCTS 10,0200 10| 17 25 | 35 -
Kpaiinue banxu 0,0150 151 25 34 | 50 -
Cpennue Oanky 0,0100 20 35 50 | 70 -
ITomepeynsie CBSI3H 10,0200 4 151 22 | 30 | 40 -
[pojaerHoe CTpoeHuE B i€/ioM 0,0100 151 30 45 | 65 40
dacannag NOBEPXHOCTD 0,0200 0 12 20 30 -
Kpannue Sanku 0,0170 101 18 27 40 -
Cpensne 0anxu 0,0100 20 | 35 50 70 -
|1lonepeunble CBA3H : 10 | 17 -
| iIposseTrHoe cTpoeHne B meaoy | 0,0100 35
2 lCﬁopHme auagpar- | PacaaHas NOBEPXHOCTE 0,0200 17 -
Kpaunue banxy 0,0200 15| 22 30 40 -
Cpennue banku 0,0100 20 35 50 70 -]
[lonepeussie cs3u (HHadparmsi) 0,0250 27 35 -
HpoaeTroe CTpoenHue B iesom 35




1 2
0) rHApOM3OIAIHS
B IIpefesax

rabapura

3 Cbopurle be3Ha-
dparMeHHsIe
(moporu I-IV

| KaTeropuH,

BCEH LIMPUHE)

4 {MOHOIUTHLIE
OHa(parMeHHbIE
(noporm I-1V
KaTeropuu,

THAPOU3OISILUA B
npeaenax rada-
HT&)

DacagHas HOBEPXHOCTE
| Kpayinnie Ganku
|Cpeapue 6anky
IHDHEPE‘-IHHG CBA3Y (Tuagparmsl)

IIpcaernoe crpoeHMs B KeaAOM

|

i —

| Pacanad NOBEPXHOCTD
Kpaiinue danxu
Coenuue 0asiku
Ilonepeynsie ces3u

CUAPOU3ONALMS 11O |

Iiponeraoe cTpoeHy e B NEJIOM 0,0085 32 32 S0 30 |
o

Pacagnas nosepmocrs
Kpavuye Oanxu
Cpenrne Ganku

lionepeudsie cB43u (auadparmsl) |

...]1

'

— i —

IIponerHoe crpoeHue B LeJIOM

0,0170
0,0130
0,0090
0,0170

Oxorvanue mabn. 2.7

6
12
17
35
26

4 5
0,0200 | 5
0,0200 | 10
0,0160 | 20
0,0250 | 10

—L
0,0130 | 10
00150 | 10
0,0130 | 15
00085 | 20
0,0170

15

10

7 8

20
26
37
23

]L,.

20 30
25 35 -
50 | 70 -]
32 30 -
r 3
21 32 I 50 35
29 | 30 | -
37 | 35 -
55 70 ~
32 {30 | - |

| 35 :
21 32 50 :
31 | 48 | 70 :
28 | 37 | 40 :

' |

43 II 65 | 40 |

¢,0090 26




Tabauya 2.8

)
= Hapamempeot 001206€4HOCHIN INEMERIMOB HCENEIOOCIMONHEIX PEOPUCIIBIX HPOTEMHBIX CIMPOECHUE C
npeoeapumenbHo-HANPAICEHHOH apmamypo oas ycaosui “Hiza”
IToxazarens
| I‘]:/rfl kOHCng}tIRuHH SJieMenT - dymenum
1 ) _ H3HOCA, A
1 {C6opHrle nuadpar- [ PacagHeIe NOBEPXHOCTH 10
iMeHHEIe (mopord  |Kpaiuue 6anxu 15
tI-IV xareropu#, Cpenuue Oanku 20 | 32 57
ruppousonsuust B [[lonepeunsie cBa3u (Auadparmer) 151 22 | 33
npeaenax S—
) e crposme m oo
CbopHrlie 6e3pua- |PacanHbie IOBEPXHOCTH i 0,0120 10 | 18 32 50 -
bparMeHHbIE Kpaiinne Ganxu | 0,0080 151 27 | 48 | 75 -
(moporu I-IV Cpennue 6anku 0,0050 25 | 45 75 | 115 -
KaTerOpHH, | [Tonepeunsie cBA3M (TIPONONE HEIE 0,0120 201 28 | 42 | 60 -
IMIPOU3OIILIHA 10 |IIBHI)

BCEH IINPHHE)

IInoaeTHoe cTpoeHME B LIEJIOM 0,0060 20 65 | 100 55

Iy - =" el




Ot

Tabnuya 2.9

Ilapamempur donzoseurnocmu nemenmos Hcer1e300eMOHHBIX NIUMHLIX HPOAEMHbIX CIMPOEHUE ONA YCLOGUI
“FOza” (cudpouzonsayus no gceu wupure mMocma)

No Tum - | D [Ioxaszarensn l __(_3 a OKPI CJ1 651, r(mm
L H3HOCA, A
| CoopHEIe | Dacanysie NOBEPXHOCTH | 0,0120
IyCTOTHBIC IIHTHL: |KpakHue niuurel + 0,0120 10 18 -
a) poporu II-1V CpenHue mIHTh | 0,0090 20 1 30 47 ’70 -
KaTErOpHH | -

: (LIponeTHOR CYpOEHME B LIEJIOM 0,0100 10 { 19 55 25
&) novoru I-11 dacagHbie NOBEPXHOCTH 0,0130 19 35 | -
K;Tirg Py Kpalinye nuuTsl 0,0150 27 40 -

{CpenHuEe TUIHTHI I 0,0120 41 60 | -

[Iponernoe crpoenne B uesiom |  0,0130 30

Cooprele mauthl  (Dacagybie MOBEPXHOCTH

CIUJIOLIHOTO KpaiiHue niauthl 18 35 55 ~
CEYEHHUS CpenHue 1auThl 30 | 47 | 70 -
(MOHONUTHBIE L —_
UIATEL) IlpojieTHOE CTPOEHHME B HEIOM 40,0090 10 | 20 39 | 61 30




2.2.2. Haxonnenne noBpexcaciui B KOHCTPYKUWSIX rpaduuecki
NnpeactaBaeHo na pucynkax 2.3-2.9.

tla npusescHHBIX pUCyHKax 06/1acTb HAKONNEHUS TTOBPEKACHU A
pasiciieHa na 3 yyacrka:

HU<HU, - yuacrox, B ipesenax koToporo TpedyroTes 3aTparsl JKIb
Ha COACpXKaHHe (Han30p, yXon U npoduiakTyuka);

N <US[H] - yuactok, B Iipefiesiax KOTOPOro BBIMOSHAIOTCS
padoTel 110 MeakoMmy pemouty (I1I1P - peMoHT 251eMeHToB);

[ [S__l,/_lél/l_w - Y4acTOK, B ipe/iesiax KOTOPOro TPeOyoTCs 3aTpaThl

[1a pPEMOHT BCEro NMPOJICTHOIO CTPOCHNUA (ycuieHune, 3aMena OTaebHbIX
JIEMEHTOB, TOJIHOE BOCCTAHOBJIEHUE).

H.%
70 }
60 * | B
3
Jona pemonma I f2
50 * y,
40 |
30 1
3onal|llll P
20 1 I
I !
10 30i1a yxo004 u
l nprqb URAKMUKY
4 10 20 30 0 50 60

T, rojsi

Puc. 2.3. ['paduic poiropeuHocTn xe1e306e FOHHLIX pedpueThbIX
MPOJICTHLIX CrPoennH ¢ 00bIYHOH apMaTYpoik st yeaoui «Ueurpa» n
«Cesepa» (mabn. 2.4, u.n. 1 1 2):

1 1 3 - chopusie ouappazmennsie, na dopozax I-IT kamezopuii,

C eudpoOUsONsYUel, coomeemcmaeio, ¢ npedenax abapuma (A=0,015) 1 1o
Bcei wupuue (A=0,0125):

2 u 4 - coopnuvre ouagppazmennoie, na oopozax I1-1V xamezopuii,
¢ eudpousonsyueti, coomeememeenio, ¢ npedenax zabapuma (A=0,012) u 1o

20 BCEK LLUHPHIIC (7\,-“-*-0,01)



H %
70

60

50 |

40

30 -

20

10 P P N — .
| 3oxa yxoda U
; NPQRUAGKMUKU

0 10 20 30 40 50 60 70

T, 2000l
Puc. 2.4.

I’ padux nonropeunocTy
XKEJNE300€TOHHBIX PeOPUCTHIX
NPOJIETHBIX CTPOEHHH € O0bLIYHONH apMaTypoit
s yeaopun «denrpay n «CeBepan (mabn. 2.4, n.n. 3 u 4):

1 u 2 - coopnbie be3duagppazmennvie nponemusie cmpoerius,
CooOmBemcmeenHo,

Ha dopoeax LLI-1Y xamezopuii (A=0,009) u
na dopozax I-1I xamezopuit (A=0,01)

3 - mononummuvie pebpucmote nponemusie cmpoenus ((A=0,009)

4]



A, %

30 P
,3
{ 3ona pamonma /
! / 4]

1 H //
30 ,
BonallllIP
20 —- —t
10
Jona yxtf»dau

p npocﬁunfzxmuxu * i

0 10 20 30 40 50 - 60 70 80 90
Puc. 2.5.

I'padux nonroseunocTn xene300eTOHHbLIX
PEeOPHCTHIX NPOJETHLIX CTPOCHUM
C NpeABAPHTEJILHO HAHPSKEHHOH apmMaTypoH
pada ycaosun «lentpa» n «Cesepa» (em. mabn. 2 5):
cooprble Juaipazmenrnoie:

1 m 2 - na dopozax IlI-1V kamezopuii ¢ sudpousonsyueti no ecet
wupune u 8 npedenax 2abapuma, coomeemcmaenno (A=0,0085);
3 m 4 - na dopocax 1-1I kamezopuii no scel wupuie u 6 npedendax

eabapuma, coomeemcmeeniio (A=0,008);

S - coopruvie be3duagpazmennvie na oopozax I-1V kamezopuii ¢

eudpousonsiyueu no eceti wupune (A=0,007)
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H, %

60*"—-“*7“*T |

50 { —F— T
3oxa pamonma
40 | —1—T -

20 | S0 I 4,/
10 | T — |

oHa Vx0Oa u | | | |

._ %po#ufm UKy o
0 5 10 15 20 25 30 35 40 45 50 55 60
T, 2000b1

Puc. 2.6.

['padux poaroseynocTH xe1e306eToNIbIX
IVIATHBIX NPONETHLIX CTPOCHUN ¢ YUAPOM3OJISINENR N0 Beei
lupuye A yenosud «tearpa»n u «Cesepa» (em. madn. 2 6):

chopuste duagpazmennuie:
1 n 2 - chopusie nycmomnvie nnumst ¢ 06614101 apMamypo.

coomeemcmeeniio, na dopozax -1V kamezopui (A=0,0012);
u na oopozax I-Il xamezopuii (A=0,015);
3 - MOHONUmMHbLE COOPHBIE NAUMBL CHIIOWILO20 CEHeHUS
¢ obviunon apmamypoii (A=0,01);
4 M S - cOopHble nycmomible RIUMBL ¢ HANPAZAEMOT] apmamypoii;
coomeemcmeento, na oopoeax II-1V kamezopuii (A=0,01) u

na oopoeax I-1 kamezopuii (A=0,013)
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Puc. 2.7.
I paduk N0IrOBeYHOCTH Kej1e300eTOHRLIX PeOPHCTHIX NPOJETHBIX
CTPOCHHH ¢ 00BIYHON apMaTYPOl pJjs yeaoBuid “IOra”
(eM. mabn. 2.7);
L v 2 - coopnote duagppazmennvie na oopozax Il u 1V xamezopui:
C SUOPOUSONIAYUCH, COOMBEINCMBENTIO, RO GCCU WUPUNE U 6 NPeOenax

eabapuma (A=0,01);

3 u 4 - coopnuvie ouagppazmennsie na oopozax I u Il kamezopuii:
COOMBCMCMEBEIN0, ¢ 2udpousonsyueti no écel wupune (A=0,012)
u ¢ npederax eabapuma (A=0,013);

5 - chopubte 6ezouagppazmennvie (A=0,0085);

6 - mononumnoie ouadppazmennovie (A=0,009)

44



Puc. 2.8. T'padgmx
XONTOBEHHOCTH
KeJIe300eTONbIX,
pedpucTLIX COOPHBIX
NPOJETHLIX CTPOCHUH C
npeaBapuTeILHO-
HANPSIKEHHOH ApMATYpoH
aas yeaosunit “I0Ora”
(cM. mabn. 2.8)

1 n 2 -coomesemcmeernino,
ouaghpazmenitoie
HpoIemible CMmpoenus ¢
2uUoOpousonnyieli ¢
npeoeJiax 2abapiuma

(A=0,007) u
pesduahpazmennple

HPOJLemIbIe Cmpoernus ¢
2uOpou3oNANIeit NO 6ceit

wiupune (A=0,006)

Puc. 2.9. I'padux
AOSIFOBEIHOCTYH
KeJ1e300eToNbLIX IINTHLIX
NPONETHLIX CTPOCHUT €
FHAPOHIOJINALIHECH 1O BCeH
HIHPHHE MOCTa XS YCIIOBMH
“HOra” (em. mabn. 2.9):

Y u2-cnycmomusimu
coopubimu niumamu,
Coomeememeenno, Ha 0opozax

-1V kamezopuii (\=0,001) u
I-1T kamezopuii (A=0,013);

3 - co cOoprvimu nrumamu

CHILOWNO020 ceuenun,
MOHOTUMILBIE NPOJIEHIHBLE

cmpoenus (A=0,009)

=

x

-

i
-"' B

nﬁilll.
" : odal v I

A8
m Jowa pesdonme ' .
. .."/‘ '
L=l A

-/A.-
.,VA...

45



I'padmikn 1 Tabnuupbl cocrasiieHbl A8 KOHCTPYKLHHK, pacno-
JIOKEHHBIX B TPEX KIUMATHYECKHMX 30Hax (pEruoHax), rpaHulamy
KOTOPBLIX ABJIAIOTCST aAMHHUCTPATHBHLIE MPAHUUBL, B YACTHOCTH:

LW

»  PCrHoH, YCJOBHO HaszBaHHbid “lOr”, B KOTOpPLIH BXOAAT

AAMHUHHCTPATHBHbIC CYOBEKTLl HOra €BPOIEHCKON 4acTH
Poccun (obsactu Capartosckas, bearopojckas, Bopo-
HOXKCKas, Bonrorpaackas), a taioke [IpUMOpCKHH KpaH u
Caxanudckas odnacrb:

peruoi, yciosHo Ha3paHubikd “Henrp”, - obnactn Myp-
matickas, Bosioroxckas, Csepanosckas, llepmekas, Ku-
posckasi, pecrnybnuka Kapenus, a taioke cyobekrsl PO Ha
Hanbiem Bocroke u rore Cnbupu - Kamuarckast 0051acTs,
EBpCUCKHHW 4BTOHOMHBIH OKpYTr, Xa0apoBCKHHU KpaH,
Amypckas obnactb, pecnydauka Xakacus, pecnyobiuka
Aura#, pecriybnuka Trisa, HoBocubnpckas obnacts, OmMckast
obnacth, TiomeHcKkas o0sact, (10KHEee XaHTbI-
MaHCHHCKOrO aBTOHOMHOIO OKPYTa).

PEruoll, YCJIOBHO Ha3BaHHbid “CeBep”, B KOTOPbIH BXO/A1
aJIMHMHUCTPATUBHLIC CYOBEKTHI, PACIIOIOKECHIILIC CEBEPHEC
pernona “Lleutp”.

Yasannoe admunucmpamuesioe denenue no pezuonam Oau3ro K
pauonuposanuio no CHull 23-0-1-99, a umerniio

$
¢

¢
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«lleurp» - pauonot IB, HB, 11A;
«Cesep» - IA, Ib, 1I' u 1/1;
«YOr» - IITA, LI u 1LIB.



rMABA3
NPOTHO3UPOBAHUE PABOTOCIIOCOBHOCTH
KOHCTPYKHHNHU IIPH NPOEKTUPOBAHUU*

PexoMenaaiusaMy HACTOSILErO pasjieia CiIeayeT Noiib30BaThHCS B
TeX chyyasx, korna Tpedyercs OonpeaesinTh BPEMst dKCNAyaTauuu
[IPONETHBIX CTPOEHUH NMPOEKTUPYEMOTO MOCTA IO MOMEHTA JOCTHIKEHUS]
MMM IONYCTUMOIO CHUXXEHUS HAAEHKHOCTH (cM. puc. 1.1, mouxka 5). [Tpu
3TOM YHUTBIBAETCA MECTO PACIIONIOXKEHUA MOCTA, KOHCTPYKLUSA
MOCTOBOIrO MOJIOTHA, (PAKTUYECKHE KIUMATHYECKHUE BO3LEHCTBHUA,
[UTAHUPYEMbIE HHTEHCHUBHOCTbL U COCTAB ABUXEHU. Ha 3TOH craauu
NPOTHO3UPOBAHNE BLINOJIHSIOT 110 PE3YILTaTaM PacuyeToB 110 NEPBOMY
NPEAESbHOMY COCTOSHHIO N0 NMPOYHOCTH W BHIHOCAHUBOCTH 0aNOK ¥
ruTel. Mcnone3yrores xpurepud U tpedoranus CHull [1] ¢ yuerom
MEHAIOUUXCS XapaKTepucTuk 6eToHa ¥ apMarypbl BO BPEMEHHU.
PacueTHbIMU BO3JACHCTBHUSIMH SIBJISIIOTCS NMOCTOSIHHLIE HAI'PY3KH OT
3a[1POEKTHPOBAHHOIO NPOJIETHOIO CTPOEHUA U BPEMEHHbBIE HArPYy3KU
HK-80 v A-Il npu pacuetre Ha npouHocTh U A-Il npu pacuere Ha
BLIHOCJIMBOCTD.

OnpeaecneHue padboTocnocoOHOr0 NEprUoAa BLINOAHNAETCS Ha
OCHOBAHHUHY aHanu3a HaNpAKECHUH B apMaType U OETOHE NIPU pacyeTe Ha
NPOHHOCTb K M3 AHATU3a HAKONIEHUS NOBPEHAECHUN OT MHOIMOKPATHBIX
BO3AEeHCTBUM (DKBHBANEHTHBIX LHUKJIOB) ITPH pacyeTe Ha BHIHOCIHBOCTS.
PesysibTaTa nporHo3upoBaHus paboTocnocoOHOCTH MpPONETHOTO
CTPOEHHUS IOJXKHbBI ABUTLCA OCHOBOM [IpoexTa skcmnyarauuu mMocra,
OCKONBKY OHHM ONPEAENsSIOT MOMEHT NPOBEACHMUS €ro PEMOHTA WK
pekoHcTpykuuu [17].

3.1. Ilporno3upoBanne U3MeHEHHSI NPOTHOCTH OeToHA
(MoOenv Oezpadayuu bemona ¢ yvemom e20 MoOpO30CMOUKOCMU)

3.1.1. CHrbkenue npoyHocTH OeroHa, R 1 mMonpyss ynpyrocry,
E B PE3YyibTaTe ACrpajalMOHHBIX NPOLECCOB B TCYCHUC { NET

IKCIYATAUHH, ONpeaenaercs no GopMynam:

*} TIpOTHO3UPOBAHUKE CPOKa KCIIYaTaUHU KOHCTPYKUMMU AO NOTEPH HX
paborocnocodbnocty (P-0,90), T.e. no peMoHTA.
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R =Y, ‘R; (3.1)
E=7 E. (3.2)
R 1 E -pacyerHoe CONPOTHBIIEHHE U MOIYJIb YIIPYTroCTH OETOHA

cornacHo aecraytomemy CHull 2.05.03-34.

Yo Vi KO DUILHEHTBI YCIOBUHA paboThbl
YII([Z):: =1- Ks ' Ku Doy O Ls (3.3)

R(E)

e
K. - xoodpuunedr, 3aBUCALIMHA OT arpeCCUBHOCTH BOJBI-CPEibi;

S

K. = 1,0 - npu xonrTakre OeTOHA C MPECHOH BOLOM;
K. = 1,25 - npy KOHTaKTE ¢ MOPCKOHN WJIK [PYTOH COJIEHOH BOLOM,

[ - xoadduumenT nepexosa ot CBOWCTB Kyba K CBOHCTBaM

npusmol (K= 1,675);
A.s AL - KOMIUIEKCHI BIMAHKS HA OCTOH LUKIIOB 3aMOPAXKHBAHHUSI

¥ OTTaUBAHMS NPH 3a[AHHON BIAXHOCTH (mabn. 3.1);
() - KOMITJICKC BJIMSIHMS YPOBHSI HalpPsS)KEHHOCTU HA CKOPOCTb

W3MCHEHUs 1eCTPYKTUBHOTO npouecca (mabiu. 3 2),
b - KOJIMYECTBO MOJHBIX JIET IKCIUTyaTaLuu.

Kommnnekcer A, A. 1 ®, npeactaslicHHblC B mabauyax 3.1 u 3.2,

BBIYUCIICHBI HA BEPOSSTHOCTHOM OCHOBE C obecrnieuennoctoio 0,95,

3.1.2. Ha pectpyKTHUBHBIC IIPOUECCH], NIpoTeEKaone 8 OeTone
KOHCTPYKUMH, OKA3bIBAIOT BJMUSIHUE BUJA M YPOBEHbL HAIPIKEHHOIO
COCTOSIHMSL, CTEIIeHb BOIOHACLINIEHUs: OETOHA, arpeCcCUBHOCTb BOJbI-

Cpelbl, KOHTAKTUPYHOLIEH ¢ OETOHOM.

B pacuerax yuyuTbhIBalOTCH:
@) U3MEHEHWE BO BDEMEHH MCXO/IHbIX N1apaMeTpoB CBOHCTB OeTOHA

([IPOYHOCTL B MOPO30CTOMKOCTL, CTElEHb BOJOHACKILEHHS OESTOHA);
0) BJIMSHHE CPElibl, B YACTHOCTH, COJIEHOCTh BOABI-CPEbI;
6) 4KCJIIO TIEPEXON0B CPElbl Yepes JibA000pa3yoLuH pyoex (uepes

0°) 1 MHHUMaJIbHAsI TEMIIEpaTypa B KaXIAOM UHKKIIE;
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Tabnuya 3.1
Benuuunvr A u A 0ns paznuunvix yenoeuit eodonacuuyenun i
mopozocmoiikocmu ()

.—-—-—

Jona
KOUCTPYKIMM N0 YcnoBsus

HH- | BOMOHACKI- | KOHCTPYKIMH N0 | 0c060 cy- ]cyponme} ymMepe-

aexe | menmoe | CHull 2.05.03-84 | DPOBbie (F=300) | wubic
| cocrosinue | (F>300) | (F=200)

Ay | Ap | Ay | AL,__AJLlAh

Ia {Bonona- 30Ha NEPEMEHHON0
CLIMICHHOE {YPOBHA BOJIB! (Ha- 13,5{2091601019,61{3,0!/4,8
COCTOAHME |pylienue ruapo- |
H30JSIIIMHU, 3aCTOM
BOIbI, IPAMOH CTOK :
BOJAbI) - 30HA Jie- ‘
GOPMALIHOHHBIX i
IIBOB KOHCTPYK-

| LMK, KOHCONH THIHT j
|

16 |Onuzonn- |HausonHas, gaj- #

4eCKOEe 3EMHAS 30Hb] 1 90 | 138 [30146(1,6]2,5
BOJ{OHA- ((bparmMenTHI NPO-
CBILICHUE NETHBIX CTPOCHHUH,

[OABCPracMbIC |

OOBIYHBIM aTMOC-
depHBIM BO3NEH- |
CTBUAM) - bacaji-
Hb1€ NOBEPXHOCTH
banok

Is  |Bo3nymuo- (Hangsoauas, nan- |
BIIAXHOE CO- |3€M1Iasi 30HBI 45 |1 6,9 {201(30{1,0(15
CTOSTHUE (dbparMeHTsl, HE * |
NOJABEPKEHHBIE |
HEenoCpeACTBEHHO- L
MY BO3JICHCTBUIO
aTMOC(PEPHBIX

OCafKOB) - CPEIHHE |
OaIKH NPONIETHHIX
CTPOEHUH _[
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Tabruya 3.2
Benuuuna ® ona paznuynvlx yeaosuil GuAHUA MOPO3OCMOUKOCIU
na nanpaj)cennoe COCMosHue

O 3 ®-10’
R. F=200 { F=300
CKATHE | pacTsuKeHMe | COKATHe | pacTiKeHue
0,01 4,86 5,00 3,27 3,33
0,05 4,42 5,02 3,0 | 3,34
0,10 404 | 500 | 2,84 3,36
0,15 379 | 514 | 2,70 3,39
0,20 364 | 526 2,60 3,45
0,25 3,56 | 542 | 255 3,52
0,30 3,54 5,63 1 2,53 3,60
0,35 3,59 590 | 2,53 3,71
0,40 3,70 6,25 2,58 3,85
0,45 390 | 6,69 2,66 | 4,01
0,50 4,21 727 | 2,78 4,21
0,55 468 | 8,04 2,95 4,46
0,60 5,36 9,09 321 | 4,76
0,65 6,08 10,60 | 3,54 5,14
0,70 680 | 1290 | 3388 5,63
0,75 7,52 16,84 | 4,23 6,27
0,80 8,23 25,00 457 | 7,14
0,85 895 | 5161 5,09 8,38

[lpumeuanue. 1. 0 - OKMMaIOWKE (PACTArHBAOLIME) HAIIPKCHHA,
CO30aBacMbi€ NMOCTOSAHHLIMU Harpyskam.
2. [IpoMexxyToyHblE 3HAYECHUS (O CIIEAYET OIPENEHTD
JIMAHEVHON MHTEPNOJSALHEHN.

50



2) YPOBEHBb ¥ BHJI HANIPSIXKEHHOIO COCTOSHUS.

ORDHOBPEMEHHO YUYUTBHIBAIOTCA 08a Mpoyecca, NPOTEKAIOLIME B
deTone:

e -1Ipoliecc Habopa NPOYHOCTH B TeueHHE 5-20 NeT, npenyCMOTPEH-
apid CHulI 2.05.03-84, 1a61.25 (B H0OX)KHOM PErHoHe I 3JEMEHTOB,
3aHIULIEHHBIX OT BHEUIHMX BO3UEUCTBHH CpPENbl, MOXET ObITh IIPUHSIT
5-HETHUW CPOK HA0Opa MIPOYHOCTH);

* -[IPOLECC JACCTPYKI MM OETOHA TIPH DKCILTyaTALMH.

3.1.3. 1o pesynbraTram pacuera cTposiTca rpadvku U3MEHEeHHs

MPOYHOCTH OETOHA /I DJIEMEHTOB COOPYKEHUH, YKa3aHHLIX B IJIaBe 2:

® ISt TJIMTHBIX ITPOJIETHBIX CTPOEHUH — (hacallHBIE MOBEPX-
HOCTH, KpalHUE IUIUTBI, CPCIAHUE TUINTHI,

e 151 pEOPUCTBIX MPONETHLIX CTPOCHHUH — KOHCOJH TUIUT,
dacagHbie MOBEPXHOCTH, KpanHUe OaNKu, CpeaHue Oanku,
NONEPCUYHbIC CBA3K (AHa(pparMbl UM NPOAOJILHBIE HIBbI
OMOHOJIMYHMBAHUS).

3Ha4yeHus! HaNpsHKeHUH B OeTone, O, ONPEAETsIOTCs C YUETOM
BO3ACUCTBUS HA KOHCTPYKLUIO TEMIEPATYPHBIX (DAKTOPOB, BIUSHHUE
KOTOPBIX PacCMaTpUBAETCs B M. 3.2,

['padbuxky U3MEHEHHUS NMPOYHOCTH OETOHA CTPOATCS ¢ YYETOM
nepyuona npupadorku, T , B TEUEHHE KOTOPOro HJET HapacTaHUE
npoYHOCTH OctoHa, (cM. mabauyst riaassl 2). [Ipumep nogobHLIX
rpaUKoB i NPOJICTHBIX CTPOCHUM C HANPATracMOM apMaTypoy M
KOMITOHOBKOH 3JIEMEHTOB MOCTOBOI'O HOJIOTHA IO cxeMme “A” (cM.
puc.2.1) ang MoCToB Ha joporax Il kareropum lleHTpaibHOrO peruona
Poccun npuseneH Ha puc.3.1. IIpuHATO, YTO HApPACTaHUE NPOYHOCTH

OetoHa, npenycmorpennoe CHull, nporekaer B Teuenue nepuona I,
paBHOro ot 5 1o 20 Jjer.
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Puc. 3.1. lipsiMep nporuo3upyemMoro CHMKeHUs NPOYHOCTH
beToHa:
1 — ghacaousvie nosepxrnocmu; 2 — kpaunue b6anku; 3 — BPOOOIbHBIE
Uiesl OMOHOA U UGanua; 4 — cpeonue baku

3.2. Hanpsokenus B Oerone $ajloK OT Pe3Koro Uu3sMeHEeHH
TEMIIEPATYPSLI

3.2.1. B pasnuuHbIX TOYKAaX MOMNEPEYHOTO CeuyeHus 0aJloK OT
PE3KKX IMOBBILCHUH WX MOHUXKXEHUH TEMIIEPATYPHI BO3yXa BO3HUKAKOT
HOpPMaJbHBIC PACTATHMBAIOLIME WIH CKUMAKOUIME HANPSOKEHUs. Takue
HAlPsDKCHUS ONPEIEIISIOTCA B IUIMTE, B CTEHKE U HI)KHEW YacTH pedpa.
SHAYECHHMS HaIPSKEHUM YUYUTHIBAIOTCSA B OUEHKE HANPSKEHHOTO
COCTOSAHMS [IPH pacueTax Ha MPOYHOCTb U BbIHOCIMBOCTL {19].

[locnenoBarenbHOCTL ONPEACICHUS HANPSDKEHUH CIICAYIOas:

—  CEYEHHUs pa3z0uBaIOTCH HA OTACJBHBIE DJICMEHTHI;

—  YCTaHaBJWBAETCS NPHUBENCHHAS TOJAW(MHA, O, JJIEMEHTOR
i
CEYEHHS;
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— BBIYHUCJISIETCA YCJIIOBHAs pacueTHas TeMmneparypa, t,
3JIEMEHTOB CEUECHHUS ITPU PE3IKOM NNOHUXKEHUH HIJIH MOBBILIEHHH
TEMIIEPATYPhI BO3AYXA,

—  ONPEACHSAIOTCS HANPSKEHHS, G, OTACNIbHBIX JJIEMEHTOB
CCUYCHHA.

3.2.2. PasOuBKa ceyeHUs Ha OTHENLHBIE 3JIEMEHTH! [10KA3aHa Ha

puc. 3.2.
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Puc. 3.2. PacuerHbie 3mopbl HANIPSAKEHHUA

33



Kaxnoe ceyenue yCHOBHO pa3zeiseTrcs Ha CACAYIOLHE
3JIEMEHTBL: KeJie300eTOHHAA TWIMTA, pedpo xene300eToHHoH Oanky,
HIDKHUK 110AC 0aJIKd WIM y4acTOK B HMIKHEM 4aCTH CTEHKH BbiCOTOM,

PABHOMW TOJIUMHE CTEHKH (3TOT 3JIEMEHT CYIUECTBEHHO OTJIMYACTCH T10
BEJIMYMHE TEIUIOBON UHEPLIUU OT OCTAIILHOH YaCTU CTEHKH ).

IlpuBencHHas TOJLKMHA DJIEMEHTA CEYCHUSl PACCUMTBLIBACTCS MO
bopmMmyie:

2t
0j = "S“—l" (M), (3.4)
1

rie

f, — nnowane nonepevHoro ceyenys OTAEIbHOTO 31eMenTa (s
[UIMT NDPOoE3KEN 4aCTU — C YYETOM TOJIIMHBI OJIEXK]Ibl), CM?;

S — 4acTh NEPUMETPA MOMEPEYHOIo CEUCHMS, KOHTAKTHPYOLAs!
C HAPY>KHBIM BO3YXOM ( YUHTBLIBACTCS [TIOBEPXHOCThH NOKPHITUS
IIPOE3KEN YaCTH), CM.

3.2.3. YcnoBHas pacueTHas Temuepaiypa, t, OnpeaensieTcs Io

mabn.3 3 B COOTBETCTBUHU C IPUBEAEHHON TOTLMUHOU DJIEMEHTA CEYEHUS.

Tabauya 3.3
Ycnosnan pacuemnas memnepamypa 31eMeHma CeueHus

5 | M [0,02{0,04/0,110,2{0,310,4({0,510,6(0,7[09|1,2u
| 0oJIce
t. | °C[19318516,8|5013,712,712,011,4|1,0]0,5 0

3.2.4. PacTaruBaiowiyve HaAnpsOKECHWST ONPEACHSIOTCS AJiA
ceperHbl pedpa B npeABapUTEIbHO-HANPHXKECHHbIX Oajikax (puc. 3.2,
Touka “0”) WM AJs HUXKHEro y4dacrtka peOpa B Oajikax ¢ 0OBIYHOMU

apMarypou (cM. puc. 3.2, Touka “B”). PacTAruBarOye HaNpsKEHUS

PACCUYUTHIBAIOT 10 (hOpMYIIE:
O = Q-E-At-p (ko/em?), (3.5)
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!

’ (1 +Sm, 0') m

f W f;~niomanb NONEPEUHOro CeYeHUs IEMEHTA HAUMEHbLUEH
MaCCHBHOCTH ([l KOTOPOro onpenensercs G) u miomans
OCTaILHOH YaCTH MONEPEYHOro CeyeHus (C y4eToM Naoanu
CITOEB OJCXKMBI);

M — NONPABOYHBIN KOIDOUUUEHT, NPUHUMaEMbIX paBHbIM 1,0 s
G, Bcewenuu I n2,5—nna G B ceuenuu 2;

E — monyns ynpyroctu 0etoHa, Ans kjacca 0€ToHa, npe-
NYCMOTPEHHOIO NPOEKTOM;

At — pa3HOCTbL MEWAY TEMIIEPATYPOH 3JIEMEHTA MEHbIIEH

MaCCHBHOCTH U CPEAHEH TEMIEPATYPOH, t_, OCTANILHBIX
3/IEMEHTOB CEYECHHA, ONIPEACIAEMOU N0 HOpMYIIE:

fi-ti
*gltl (3.6)

r
v fo

TAC — NMOKAa3aTCl/ib MACCUBHOCTH DJIEMCHTA,

t

rae

N — YUCJIO BJIEMEHTOB, UMEIOLLIUXCSA B CEYEHHH, KPOME IJIEMEHTA

¢ momazasio £ (ana ceyenuit Ha puc.3.2 n =2).

B ocTanbHBIX XapaKTEPHBIX TOYKAX CEUEHHS HaNpSXKEHMS
ONpPENENSOTCS B COOTBETCTBUU C MEPEXOAHBIMU KO3(PPHUUHUEHTAMH,
yKa3zaHHbLIMU HaA puc. 3.2.

3.2.5. PacdeTHple TeMniepaTypHbIC HANIPSXKEHUS paCCYMTHIBAIOTCS
o (popmyJie

O =05,-5,3;5,, (3.7)
rne O — HANpPsXKEHUs. B COOTBETCTBHHM C puc.3.2 v (3.5);
S — NONpaBoOYHbIE KOIPPULUEHTHI.

Kaxxoe cedyeHHue onpeAcnaeTcs s ABYX COUYETaHUH BO3IEH-

CTBHUA, B KaXJOM M3 KOTOPHIX TJIABHBIM SBJSETCS AU0O pe3koe
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MOHMXEHHE, JIMOO pe3Koe NOBLILEHHUE TEMNIEPATYPbI BO3aYyXa. [ IpH 3TOM
YUYUTBIBACTCSl 3HAUEHME S , paBHOE, COOTBETCTBEHHO, +1,3 1 -1,0.

KoagpuuneHt S, y4uThiBAET 0COOEHHOCTh KIHMATHYECKOIO

panoHa Y NPUHUMAETCS PABHBIM
S, = 0,0375-A, (3.8)
rne

A — MakKCuMaJibHasi CYTOYHas aMIUVIUTYAa U3MEHEHHS TeMIle-
paTypbl BO3JyXa; NPUHMAMAETCA S COOTBETCTBYIOILIErO KIUMMa-
tuueckoro panoHa no CHull 2.01.01-82 [3].

Koadduuuenr S, y4uThiBaeT MECTONONOXKEHHE OAJIKH B CEHEHHH:

»  0ns cpednux banok — S,= 1,0,

» ons kpaunux -"-  —5,=1,25.

Koadduuuenr S, y9uTbIBaET CTENEHD NOBTOPAEMOCTH PA3NUYHAIX
HaNpsHKEHUH M npuHumMaercsa pasHbiM 0,5; 1,0; 1,75; 3,0, cooTBeT-
CTBEHHO, 1npu nosropaemoctu 50; 10; 1 paz B roa u 1 pa3 B 50 ner
(cM. puc.3.3).

3.2.0. PacueTHble TeMIriepaTypHble HANPAKEHUS YYUThIBAIOTCA:

% [1pd pacyere MIHT (CKATbIe BOJOKHA B CEYEHHUH IJIMThI),

n00aBJIsAsA 3HAYECHUS G_ K Hanpsbkeruam oxarus npu K, = 0,5;

*

* (IPY MPOBEPKE HECYIUEH crnocoOHocTH 0aJIOK IO I1aBHbIM

P

HAIPSKCHUAM, ﬂ06aBHHH 3HAYCHHUA Gp K TJIaBHBIM pPACTI-

MBArOILMM WIH IMIABHBIM CXUMAIOIIMM HAMPSHKEHUSIM CTEHKH
apu K, = 1,75;

% [IpU ONpENEC/ICHUH HANpsHKEHWH B CXKAaTOM 30HE OAaNOK,

*

nobaBssisl 3HAYECHMS O K HalpsKeHHsAM Cxarus OeToHa B
ypOBHE TIHTHE Ipu K, = 2,5,
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Puc. 3.3. BeposgrHocTs NOBTOPEHNS PACUETHBLIX HANPSHKeHKIA, P

3.3. IIpornos kapbounzanuu derona

Ha craanu paspaOoTku npoexra TeMn kapOboHu3auuH OeToHa

NPUHHUMAETCA MO HOPMATHUBHLIM 3HAueHUAM (mabn. 3.4), yCTaHOB-
JIEHHBIM HA OCHOBAHUM CTATHCTHYECKUX HAHHBIX, MONYUEHHbIX
aBTOPAMH Ha MOCTax OOWIEH ceTH aBTOMOOHIIBHBIX JOPOL.

Bpems kapOonusauuy, T , 3a1uuTHOr0 €505 OE€TOHA TONLIMHOMN

“a” onpepenserca no gopmyiie:

CAC

TK6 :ml.mz.m3.m4.%, (3.9)

a — TOJIIHHA IIPUHATOI'O B IPOEKTE 3AILMTHOIO CJI0A, MM,

K — HopmaTuBhnasi CKOpOCTbh KapOOHU3aLUU, MM/200
(mabn. 3.4);

m, - KOSQQPUUHEHT, 3aBHCAILUHA OT TUNA KOHCTPYKUHH
(OT BENUUMHEI 0OXKATHA OeTOHA):

m. = 0,6 — Ju19 NPOJIETHBIX CTPOEHHI C OOLIYHOH
apMartypou;
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m = 1,0 — 14 npeaBapuTebHO~HANPSKEHHbIX
KOHCTPYKLIHH;

— KO3 (DUILHMEHT, 3aBUCALLUKN OT HOJOXEHHs [OBEPXHOCTCH:
m, = 2,0 — 405 CpeaHUX NOBEPXHOCTEH MNHUT U 0aNOK,;
m, = 1,0 — ans gpacagHbIX NOBEPXHOCTEH;

m, — KO3 (PUUHMEHT, 3aBUCAILMHA OT arPECCHBHOCTH BO3YLUHOM
cpensl U mpuHuMaeMsbld paBHeIM 2,0; 1,3 u 1,0 npy cnadof,
CpeAHEM M BbLICOKOHM CTEMEHAX arpecCUBHOCTH,

COOTBETCTBEHHO,
m, — KO3Q(PpUUHEHT, YYHTLIBAIOWMH HAaJIMYHE 3ALIUTHOIO

NOKPLITHS Ha OOKOBOH M HIXKHEH MOBEPXHOCTAX IJIMT M

i,

oasnok [20]:
m, = 1,5 — npu cpoke CciyKObl 3aLUMTHOTO NOKPHITHS
t =3-7 ner;

m, = 3,0 —toxe,t =30 ner (nput <3 yner m, =1,0;
npu t or 7 no 30 ner — onpeaensercs
HHTEPNOJIALHEN ).
Tabnuya 3.4

Hopmamuenuvie 3nauenun kapbonuzayuu

l | ArpecCHBHOCTD Cpelbl |
Ilnornocrs Gerona IOBLIIIEHHAS Ill()pMaJIbHaH MaJian

> 0,86 > (,82 < 0,82

B6 - B4 | Hioke B4
0,25 | 0,75 l | 1,0 2,0

3.4. Ilporuo3 Koppo3uu apmMarypsi™’
3.4.1. 3a Hayano orcuera BPEMEHH KOpPPO3HH apMatrypbi, T,
[IPUHUMAETCs Bpemsl, HCOOXOAUMOE IJ1s1 [IOJIHOK HEHTpain3aLudy DeroHa
3aUMTHOTO ¢10s1 (CM. 11.3.3). PYHKUMUS CHHIKEHUS TIOTIEPEUHOTO CEUCHUS

apMarypsi (M3H0ca apmarypst, T ), COOTBETCTBYET (DYHKLHH OTKa30B 110
TEOPUU HAMEKHOCTH.

N

Mapka no BoaonpoHuuae-
MocTtH, B (W)
CKopoCTh KapOOHHU3ALIMY,
K, mm/e00

*) Janneie 211aept mozym 6bime UCHONL306aILbL NPU NPOZHOZUPOBARUU KOPPO3UU
apmamypol NpOAEMILbIX CIPOEHUU IKCNITYAMUPYemMblx MOCMOB.

58



H,=AF, = (e’”*(’ Ty JK _ 1) 100, %,
(3.10)
rae
AF_ — nnomanp koppoaupoBaHHO# apMaTypbl B IPOEHTAX OT
[IEPBOHAYAJILHOM TIJIOIIA/IH;
A* — niokazartenb QYHKLMH KOPPO3HH, XapaKTEPH3YIOHMII ee
CKOPOCTbH [PH PA3NIUYHBIX YCIOBUAX SKCILTyaTaLUH;
{ — BO3pacCT NPOJETHOIO CTPOCHUS;
T . — BpeMs KapOOHU3aUMHK 3aIUTHOTO CHOS, 2006,
K — ko3 puuueHT yckopeHus npoiecca Koppo3un, o0yciioB-
JICHHBIH BHELIHUMHU YCIOBHAMH U ONPEACIAEMBIN:
K=K KK, (3.11)
KTp — KO3QPHUUUEHT, YUYUTHIBAIOIIUHA HAJIMYHE TPEUIUH ITOCTe
M3roTOBIEHHS (NMPH NpoeKkTHpoBaHuy K =1,0);
K — K03 @UIHEHT, YyYUTHIBAIOMHE KAaYE€CTBO HIPOH3OIALHH
(npu npoextuposanuu K = 1,0)
K, - xoadduuuenT, 3aBUCIIMH OT KIMMATHYECKOH 30HBI (IIpH
npoekTupoRanuu K = K ).
3.4.2. 3HaueHus K03QGULMEHTOB YCKOPEHHS NPOoLEcca KOpPO3UH,
KTP u K npuseneHsl B mabn. 3.5.

r

BiusHvMe TPEUlMH HA KOPPO3UK apMaTypbl MOXKET OBITH
OIpeAeNeHo H B COOTBETCTBUM ¢ HHCTpykuven BCH 32-89 [10],
BBIJEPKKA U3 KOTOpou nipuseneHa B Ilpunoocernuu 4.



Bua
ApMAaTYpPhbl

Apmatypa npo-
JIOJBHBIX 1IBOB
OMOHOJINYHBA-
HUS (HAKHHA
DAL

XOMyTHI Ha (a-
CaJHOM TIOBEPX-

[HHE BOOH )

Kosdpuuuent K,, npu
pazMepe TpemnH, Dy

XOMYTBI Ha
BHYTPECHHHX
|IHOBEPXHOCTIX
Oanok

Typa KpailH1X
‘6&1101{ A [UIUT

lOcHOBHas apMa-

Typa CPEOHHUX
16aJ10K H IUIMT

HOCTH (cmaqnﬁa—‘k
|

«

IOCHOBHaﬁ apma- |

Tabnuya 3.5

3nauenun koagppuyuenmoe K u K
mp 3

Ko puuuent K; B
KJINMATHYECKHX 301aX

Cepep» («ldenTp» [« O

120 | 1,0 l

l
1,0 0,9 |

l
0.8
—

0,9

g —

|

0,3

3.4.3. 3HaueHusA KOIQPUUMEHTA, YUYUTHIBAIOLIETO Ka4e€CTBO
THAPOU30AALUMH, K , IpUBENIEHE! B mabn. 3.6.

Tabnuya 3.6

3nauenus Kodgp@uyuenma K

Buo apmamyper

IlpononsHbIE HIBE]

Koa¢pduuuenr K, npu Kayecrse

FRAPOH30IALHU

60

MdacagHble TTOBEPXHOCTH,
KpauHsAsa OajIKa MJIM IJIMTA

CpenHue OaJIKM U TUITHI

-




KayecTBO rHAPOU3OIAILIHN OTMECUCHO MpeMsi COCMOAHUIMU

@) DE(PEKTHI OTCYTCTBYIOT (NPUHUMAETCA NPU NIPOEKTHPOBAHUH );

0) UMEIOTCS OTIENBHBIE (JIOKAIBHBIE) CIEAbl NIPOTEYEK Yepes
OETOH KOHCOJIEH IUIUT UJIM M3-TI0f TPOTYapOB;

8) UMEIOTCA MPOTEUYKH MO BCEM NPOAOJIHHBIM IIBAM OMOHO-
JIMYUBAHUSA U TUIMTAM.

Ha cragun npoekTupoBaHus, MpH K =10uK =10, moxuo
BOCIIOJIb30BaThCsA 0a30BEIM rpa(UKOM KOoppo3uu (puc.3.4), Ha KOTOpOM
3HayeHus nokasarens ¢yHkuuu A* gansl ans K = 1,0. Basoseie
nokaszareid GyHKUAH A* OpHHUMAIOTCS N0 AAHHBIM mabn.3.7.

Ecnu xoppo3us apMarypHOro sinemMenTa jgocturaeT 60%, Takou
3JIEMEHT B pacyerax HECYUICH CIOCOOHOCTH CEYEHHS! HE YUYHTHIBAETCH.

8/

Koppoan, iF, 7
:*’\
ud

[ A el eg— . S B ey el il S

0 - b 10 \S Y ', 30 L ¥ o]

10250510 waLme, T 2230

Puc. 3.4. I'padux 6a30BbIX NoKa3zaresieil KOPPO3IUM apMATYPhbl npu
T _=0; I(mp =K =K =10
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Tabnuya 3.7

bazosvie 3nauenun noxazamena Qyuxyuu uznoca apmamypot, A*

| Buo apmamypul

A. IIponemnuvie cmpoenus ¢
00bIUHBIM apMupo6aHuem

*  HWKHHH pAJ OCHOBHOMH

apMaTyphI
NOCJICOYIOIIHE PSAJIbI
OTOTHYTBIE CTEPKHU
XOMYThI

apMarypa npoaOJLHBIX
IIIBOB

apMaTypa IJIAThI
. Ilponemmnusie cmpoenusn c

Lanpazaemou apmamypou
apMarypa IUIATHI
HH)KHHE ITYYKH B HHXKHEM
MOsCE
OCTaJIbHEIE ITYYKH B
| HW)KHEM I10SiCE
My4YKH B CTCHKE
apMarypa Ipo0IbHEBIX
IIBOB

02

MecTo NOJIOKEHHNS apMa

NPOL0JIb-

HbIC IIIBLI |

OMOHOJIHN-
YHUBAHHHA

-

dbacagnpie |cpenuss
NOBEPXHOCTH, | Oajika,
KpavHsigz | CpeaHue
0aJjika, | MJIATHI
KOHCOJIb
NJIMTDI
0,0220 0,0120
0,0160 0,0120
0,0150 0,0120
0,0250 0,0150
0,0200 0,0150
_ -
|
0,0150 0,0100
0,0120 0,0100
0,0080 0,0080
-0,0100 0,0080




3.5. lIporuo3s cpoka cayxO0bl IJIUTHI

CpoK ¢y OBl IINTLI 10 AONYCTHMOrO CHMXKECHUSI HAAEKHOCTH
(epuoa padoToCIIoCOOHONO COCTOSHUS) ONPEAENeTCA 10 PE3YIbTaTaM
pacteTa 1no NPOHHOCTH U BIHOCAUBOCTH TNJINTHL.

LPacyem ho npoYHOCmY NAUMbl

3.5.1. NaMenenne xapakrepucrrk 6eToHa 1 apMatypbl BO BpeMEHH
YUUTBLIBACTCA B MOKA3aTEASX PACUCTHBIX COMPOTHBACHUHN, B 3HAUCHHUNX
UIOLIAH apMaTypsl (KOpPO3Hsi) U PasMEPOB 30HbI CKATHs OeroHa, X,
o ACHCTBHEM BPEMEHHOH HArpPy3KH.

3.5.2. [lpouHocth OCTOHA NPUHUMAETCA UIMEHSIONUIENCS BO
BpeMeHH (cM. 11.3.1 u puc.3.1). B COOTBETCTBHH CO BpEMEHEM
kapOoHU3auu OETOHA 3alUTHOrO Cos (n. 3.2) onpenenaercs Bpems
flayasia KOppO3uH apMaTypsl TUIMTEL, a 3aTEM, NPUHUMAS HOPMATHBHBIC
TEMTIbl KOPPO3UU ApMATYPLI, YCTAHABAUBACTCH U3MECHEHUE BO BPEMEHU
TIOHIA/IH KOppOAUpOBaHHON apMarypsl, IFa. Ilpu sTom remMn usHoca
apMaTypbl THUINTBEL (NPONEHT NMOTEPH NJIOUIAAU) NPUHHUMAETCS B
COOTBETCTBUM C PEKOMEHIALUAMHU 1. 3.4.

Ilpyn BRIYMCIEHUM HANPHKEHUHU B CATOM 30HE MAUTHI JOMO0JI-
HUTEABHO YUUTHIBAIOT 3HA4YeHUE O (CKATUEC) OT PE3KOro U3IMEHEHHUS
CYTOYHOH TeMriepatypsl Bo3ayxa npd 10-npoueHTHOW BEPOSITHOCTH
Takoro usmenenus (xoadhunuent S, =2.5 8(3.7) u (3.8)). BepoarHocts
[IPUHATA 10 MAKCUMANBLHOW NEPUOANYHOCTH NPOPUNAKTHIECCKHX PadoT
Ha COOpyXKeHnu [21}.

3.5.3. TeomerpHecKUe XapakTepucTuku KoHCTpykuuu (HankH,
[TJIWTbI) U3MEHAKOTCSE BO BPEMEHU HM3-38 BO3IMOMXHHIX ITOBPEXIECHUM
dacafHoi NOBEPXHOCTU, UIMEHEHUA LIMPUHBI MIKMTHL KpaUHEeH 0anky,
nerpajaiuuy 0EToOHa MIUThE IOA PHAPOU3OIALUMEH M BbIPABHURAIOUIHM
cioem. TIpu npoexkTupoBanuu (OnNpeaeaeHUH NPOEKTHOTO CPOKA CIIYXKOb
[UIMThI) YUHUTBIBAKOT BO3MOXHOE UBMEHEHHE €€ TOJIUIMHBLI B MPOIECCE
SKCTUlyarauMy. BpeMs dKCiyaraiMu niaMThl 10 Havana aerpajalnum
beroHa 1o rHAPOH30IALUMEN U BBIPABHUBAKOUIUM CIIOEM YBA3LIBAKOT C
MEPUOIOM NOPEMOHTHOM IKCIIIyaTalliy TUAPOU30JISILIMYA Y IPUHBUMAETCS
no mabn. 3.8. llerpanauus 0¢TOoHa NNXTH HAYUHAETCH C MOMEHTA
MOBPEXINECHHUA BBIPABHHUBAIOLIETO CJI0A HA BCIO €r0 TOJILMHY.
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Tabnuya 3 §
Hokazamenu oopemonmuon IKcnjiiyamayuil

J1o na4yaJia TemMn yMeHbILICHU S
3OHLI gerpaganuu Oerouna | TOJUHHDbI 0eTOHA, MM/200
Mo rHAPOU30JIAUMEH, | BLIDABHUBAIOMIMMA | |
. NJIMTA
2000l CJI0H
«CeBep » | 5/10 2,5/1,5 1,2/0,8
«L{eHTp » 7/12 2,0/1,3 11,0/0,7
L «lOr » 10/15 1,5/1,0 0,8/0,6

Ipumeuaitue. 1. B uncnurene gaHbl NoKa3ateny Jjst KOHCOJIM JIUTHI M KPAUHHX
0anox, B 3HaMeHarese AJil CPeAHMX YyYaCTKOB IJIMTHI.
2. Temin ymeHbuieHus 3pPEKTUBHON TONMHDL! DETOHA N0y Yetl
11a OCHOBAHHUH CTATHCTHUCCKNX AaHUbIX Aag Oerota mapku M
300 (knacc B22,5) n MoxeT ObiTh yMeHbUIEH Ha 20% A

betona M400 (B 30).

Hcnonbsys popmynst CHull 2.05.03-84*, pacuerom omnpepe-
JISIETCA TPEefEeNILHOE YCUIIUE CEUCHUM B CEepelIMHE IUIMTHL U Y peldpa.
Pab0TOCIIOCOOHOCTh MAWTBHI CUMTACTCA YTEPSHHOH, €CAN HECyLias
CIIOCOOHOCTL B OAHOM M3 CEYCHUH MEHbLIE BHEWIHEro ycunus Ha 30%
(JieBast 4acTb YCJOBHUS MPOYHOCTH).

MowmeHT norepu nAMTOU paboTOCHOCOOHOCTH, UCXOAs U3 €€
[IPOYHOCTH, 03HA'1AET HEOOXOAUMMOCTh YCHICHHMS IUINTbl UK 3HAYU-
TEJILHOTO CHIOKEHMS Macchl 00pallatoLuencst BpeMEHHON HAMPY3KH, YTO
YUUTHIBAETCSl [IpU pa3pabOTKe NpoeKTa DKCIUlyarauuu (MJIK COOTBET-
CTBYIOLLEI'Q pa3zeiia B [IPOCKTE MOCTA).

Pacyem na guinociugocms (MPOYHOCHG 6 IKCHILYAMAYuy)

3.3.5. Pacuer Ha BLIHOC/IMBOCTL OE€TOHA M apmarypbl B JABYX
CEUEHMSX [JIMThI BbIIIOAHAETCA B COOTBETCTBUM € TpeboBaHusamu CHull
2.05.03-84*, 0. 3.26 u n. 3.39 (pac4yerHbie conpoTUBaEeHHs ), 1.3.94
(YCIoBHMs paBHOBECHS!), U NMONL3YSCH (POPMYynaMu:

R, = SII’YH,I'RII’ (3'12)

Rsl‘ = miﬁi' s ?
a Taroxe popmynamu (117) n (118) CHull2.05.03-84*, koropnie Oepyres
0e3 U3MEHEHHUS.
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B dopmyrie (3.12) npuHATO:

£ — kod(puument acummerpuu HanpspkeHud (CHull, 1a61.26),
[MPUHKHMAEMbII JIS1 TIJIMThl PaBHbLIM €UHHIIE;

R ~— pacueTHO€ cOonpoTHUBNEHHE OETOHA, UIMEHSIOUIEECT BO
BPEMEHU 110 CpaBHEHKUIO ¢ R B Bo3pacre 28 cyrok (nn.3.1.1);

R_.—pacyeTHOoe CONPOTUBJIEHUE APMATYPHOH CTANIH PACTSHKEHHIO;
m__ — KO3QMUIMEHT YCNOBUS PaDOTEI apMarTyphl MIMTHI, PaBHbIH

0,81 — s apMaTypHOH craim A-l;

0,67 — 10 xe, A-1I.
3.5.6. IToMuMO M3MeHenus npoyHocTH OeTona, B pacyerax

YUUTBIBAETCS BO3IMOXHAs KOPPO3UA apMaTtypbl IiuTel (n. 3.4) u
U3MEHCHUE CEUSHUS NIIUTHIL.

PaBeHCcTBO TIpaBO#M W jeBoH 4acted B opmyne 118 (ycnosue
pasuosecus) 1. 3.94 CHull 2.05.03-84* o3nauvaert, yTO apMaTypa MOXeT
BuiiepkaTh 2-10° uuxnoB Harpyxenus. ®opmyna 117 (ynomsauyroro
Bhilue CHulI) yxa3piBaer Ha To, 4To:

a) ecau Ol CBOMCTBA DETOHA HE U3MEHSJIHCh BO BPEMEHH, TO OH

MOT Obl BbIAEPXUBATL 2+ [ 0° UKIIOB NPUACKEIUS HArpy3Ku A -
I, Te. mpy m = 1,0;
f) 1IOCKOJIBKY CBOWCTBA OETOHA U3MEHSIIOTCA BO BPEMEHH,

YKCTUTYATalUs COOPYXEHUA 0€3 OrpaHUyYEHUs NOIYCKAETCS 10
TEX 0P, NNOKA NOKAa3aTehb

J}"ed (t) - YR;B
X (1)

(3.13)

0!6'Jred
Xr
B (3.13) nokasatenu J _(t) u X'(1) aBAfOTCA napameTpami,

U3MEHAIOIUMUCS BO BPEMECHM NPU U3MCHEHHUAX MPOUYHOCTH OETOHA,
CEYEHUS NJIMTBI ¥ HaNpsHKeHUl B OeTOHE.

3.5.7. Ins pacuera paboTocnocoOOHOCTH MIHUTHI 10 BLIHOCAHBOCTH

OeTOHA ¥ apMaTypbl, HEOOXOAHMO BCE MNPENOaracMbie TPaHCIIOPTHbIE
cpencrtsa npuBecTH K Harpyske A-l11. Ilpu 3ToM yuHnThIBaeTCs exXeronHbein

NPEBLIILAET (no CHuIl).
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IPUPOCT HITEHCHBHOCTH ABWXKEHHA 1O AanHbM T30 poporun. Ecnu
TaKME JAHHBIC OTCYTCTBYIOT, IPUHUMAIOT CIENYIOUIHH €XEeroAHbIH
[IPUPOCT YKClla TPAHCITOPTHLIX CPENCTB:

o 4% — Ha MocTax (deaepabHOR JOPONKHOHN CeTH Ha NoAbhe3Nax

K KPYIIHBIM TOPOJaM;

e 3% —HaMOCTax OCHOBHBIX YYACTKOB (DEAEPaAIbHON JOPOIKHOH

ceTu;

e 5% — Ha MoCTax MECTHOH CEeTH.

CocTaB TPAHCIIOPTHOrO NMOTOKA, COTJIACHO KOTOPOMY HOJMKHO
ONpeNeaThCS YUCI0 DKBHUBAJIEHTHbIX UMKIOB HATPYXEHHUS (IpH
PUBEICHHW TPAHCIIOPTHLIX CpeAcTB K Barpy3ke A-ll, npuHnMaior no
AAHHBLIM [YHKTOB yuyera. [Ipy OTCYTCTBUM HEODXOUMMBIX AAHHBIX
AOMNYCKAETCsi IPUHUMATDL COCTaB UBMMKEHHS 1O maba. 3 9 (yureHbl TONALKO
ABTOMOOMJIbILIC TPAHCIIOPTHBLIC CPCACTBA).

Tabnuya 3.9
Hopmupyemspii cocmae osudicenus
(Onsi hpoexkmuposanius)

I ey

Cocras asmxenus, %o

NNo XapaKTepHCTHKA | pepepanbnasi | MecTHast
i ABTOMOOMJIBHOI'O
.11 N JOPOXKHAS | AOPONKHAIL
FpancHoOpPTHOIO CPe/CTBA ._
h . ~_ CeTb CeTh
| 1. (JlerxoBbie apromoOunn 60 50
2. |Jlerkue rpyzosbic aBroMoOHIH
(itoninas Macca Q <3,5m) 3 | 10
3. {Cpennnc rpy30Bbie aBTOMOOUIN "
| (Q <10 m) 5 1 15
| 4. |Tmxensle rpy30Bbie aBTOMOGMILH
- Q<20m) J: 10 15
| 5. [CBEpXTsDKENbIC aBTOMOOHIIH
1(Q > 20 m)
- TPEXOCHBIE aBTOMOOHNH 7 5
- ABTOMOOMIIM C IIPHULIEIIOM:
| Q <30 m (ueTblpe OcH) | 10 5
Q <40 m (naTe ocei) 3 -
Q <50 m (wectsr ocen) | 2 i - ]
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3.5.8. llpn onpepenenun Hanpsxeuud B OeToHE W apMaTtype
MAWTHI, YCHIHUs OT Harpysxku, A-I1 onpenensior B COOTBCTCTBUM C
tpeboBanusmu CHull, T.c. narpyska pacnonaraercs B nanbonee
HEBBIFOAHOM MOJNOXEHUN. B pacuere yuuTBIBAIOT HANPSIKEHUS B
HanboJIee HArpy>KaeMoM yqacTke (WJIH B CepeJIiHe NPOJIeTa ILTUTbI, HiH
HaZ pebpom).

3.5.9. Hucno dKBUBANEHTHbIX IIMKIIOB HAIPYIKEHUS ONPEACHACTCS
MO crneura’bHbIM METOJMKAM, Pa3PEIIEHHBIM /1 NPUMEHEHUSA. B 3THX
METOJMKAX MOXET ORIThL HUCINOJB30BAH PA3JIMYHBIM KPUTEPUH BKBU-
aneHTHOCTH. Haubonee npaBUnbHBIM ABIKSETCA OMPEACICHUE YUCHA
AKBUBANECHTHLIX [HUKJIOR HATPYKCHHUS NO KPUBLIM YCTANOCTH OEeTOHA U
apMaTYpH, NOCTPOECHHBIM MO U3BECTHHIM 3aBUCUMOCTAM (riasa 4).

[ipy onpenenennu 3KBUBaJIEHTHOCTH BO3ACHCTBHA Ha TUINTY H
FOAOBOro YUCIA Harpy>keHus, N , OUEHUBAIOTCsl HATIPSKEITUSA OT KaXI0H
OCH TPAHCHNOPTHOIO CPEelCTBA, KOTOPbie CPABHUBAKOTCA ¢ CYMMapHbIMH
HANPSHKEHUAMHA, CO3JaBaeMbIMU ORHON ochio Tenexku, A-11 (P = 11,0
mc) ¥ pacripeeneHHoi Harpy3koit (V = 1,1 m/u). 3a 6a30By10 Harpysky
NIPUHKUMAETCS BO3JIEHCTBHE OJHON OCH U pacnpeliesIeHHOU Harpy3KH.

3.3.10. TIporHo3upyeMseli CpOK CNyxXObI IIUTb!, PACCUUTHLIBACMbIiA
M0 MOJEJIH BBIHOCIHMBOCTH OETOHA W apMaTypbl, SBASETCA (DYHKIIAEH
U3MEHEHUS CBOMCTB OETOHA U apMAaTyPbl, & TAKXKE YCIOBUM JIBUKEHUS Y
3aBHCUT OT oTHouteHus N /N, rae

N  — 0a3zoBoe yucno Bo3aercTBUU | I-TOHHOH OCH M pacnpe-

nenenHon narpysku (2-10° uxnos)

N -~ 3KBUBAJIEHTHOE I'OI0BOE BO3AEHCTBHE OCEH TPAHCIOPTHDIX
CpeACTB (OJHO JOKBUBAJNIEHTHOE BO3NECHCTBUE BBI3ZBIBACT TE XKE
HaINpPsOKEHUs] B MaTepualle, YTO M NMPOEKTHOE BO3LEHCTBUE).

3.5. 11. Ilpu HamM4uH aBTOMATU3UPOBAHHOTIO pacyeTra (pac4eTHOro
KOMIUJIEKCA) Leneco00pa3Ho BBINOJIHATE ‘10 I'OOOBOW~ pacyeT Ha
BBIHOCJTUBOCTb, KOTOPBIN 3aKJIFOYAETCA B CIENYIOLLEM:

I-1t 200 akcnnyamayuu —

> ONpeaeisaeTCsa YUCAO0 IKBUBAJECHTHBIX UUKIOB U TOAbl

skcnyaranud, T, ans cocrasa ABMOKEHUS U XapaKTEPUCTHK
MaTEPHAJIOB, UMEIOLIMXCS HA TOT MOMEHT;
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»  YCTAHABNIMBAECTCS I'OJOBOE HAKOTUICHHME MOBPEXIECHUN OT
MHOI'OKPATHO MOBTOPAIOIMXCS BO3UEHCTBUH, HCXOJS H3
yCaOBUH 1-10 roja

]l N
Wy = T = N
] 0

2-U 200 3IKCNAYAMAYUN —

»  onpenenseTcs 4Mcia0 3KBUBAJEHTHBHIX LUHKJIOB M TOMdb
dKCIUtyaraunu, 1, HCXOAst U3 YCIIOBHH 2-I0 rojia, @ UMEHHO C
VYETOM U3MEHUBIUIMXCH N0Ka3aTe/ed MHTEHCHUBHOCTH
IBWXEHHUS 1 CBOMCTB O€TOHA;

> OMpEAensercs roloOBOC HAKOMJIEHHE MNOBPEIKIAECHHH OT
MHOIMOKPATHO NOBTOPAKUIMXCA BO3JACHCTBUH, UCXOIS M3
YCJOBHU BTOPOro roid

1 N,
W = ? = 'ﬁ_
2 0
- 200 IKCRIIYyAmauuu -
> onpejucnsercs 3KBUBAJICHTHOE YUCIO HHUKIIOB WU I'OJbI
DKCIUlyaTtauuu, 1, uis YCIIOBMK IIBHIKEHUS H XapaKTEPHCTHK
MaTepuajioB, HMEBIUMXCSA Ha roa L, T.e. YUUTHIBAHOTCS
U3MEHUBILIUECS:
° VYCJIOBUSI U COCTaB JIBUXKEHWSA,
® MAKCHMMaJIbHAs MAcCa 3aperucIpupOBAHHBIX TPaHC-
MOPTHLIX CPEJICTB;
® [IPOYHOCTb O€TOHA;
e cCcuecHue GeTOHA B 30HC CKATHA (BCACACTBIE PA3PYILCHAM,
Pa3zMOpaKUBaHHUA ),
® CeueHHE apmaTypsbl (BIUSHUE KOPPO3HUH);
> onpeaensercs roaoBoe HaKOIUIEHWE NOBPEXJeHUH B OeroHe
KU apMatype OT MHOIOKPATHO [NOBTOPSIIOWMUXCS BO3UEHCTBUN,
MCXOAS U3 YCIIOBMH 1-I'0 Tozia

() =

1_N,
T N,



[IporHo3upyembid CPOK CHYXKODL! TUIUThI, PACCYUTLIBAEMBIH 1O
MO/ICIIM BLIHOCTHUBOCTH apMATYPhl, ONPECAECNASETCH HAa MOMEHT, KOr/a
CyMMa NOJIOBBIX HAKOTUIEHUH NOBPEXKACHUH CTAHOBUTCS PABHOM €HHHHLE,

T.€. BBINOJIHACTCS ycnoBue (puc. 3.5)

im“ =1,0

1=1 (3.14)

Yerancemce ncecexaerve, (D o,
|
V4

v
ol
Puc. 3.5. I'paduxk nakonieHuss ycTajloCcTHBIX NOBPEXACHUN
(1)
B IJIITE:

AT — ocmamounviii pecypc

3.6. Hporno3s cpoka cjiyx0bl 020K NPONETHBIX CTPOCHUH,
MCXOASl M3 pacyera no MOAEJH IPOYIIOCTH
3.6.1. Cpok cnyxObl onpenensercs pacyeToM o MOJACHH
MPOYHOCTH NPOJIETHLIX CTPOEHUH HOPMAaNBLHBIX CEYEHUH B CEPEAMHE
poJjieTa U HAKJOHHBIX CEYCHHH B NPHONOPHOM yyacTke. lIpu 3TOM,
KpUTepreM paboTOCIOCOOHOCTH MPOCKTUPYEMOTO NPOJIETHOMO CTPOSHUS,
SIBJIAETCS CHUXXEHUE ero HaleXkKHOCTH B SKCryaTalldu 10 AONYyCTUMOH

BENUUHMHBI (BeposaTHOCTs P = 0,90) [22].
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B d¢opmynax (56)-(58), (95)-(97), (103) un (104)
CHull 2.05.03-84* yynTbIBatOTCA N3MEHSIOLHUECS BO BPEMEHW 3HAYCHM S
NPOYHOCTH OETOHA, TONIMHLL pebpa ¥ IUTUTHI, TUIOWANH OObLIMHON
apMaryphl ¢ Y4€TOM BO3MOXHOW KOppo3uu mociie cpoka T .

3.6.2. llpoBepka npoOYHOCTH MO Pa3aUUYHbBIM KPHTEPHUAM
BLIIOJHACTCS 1Sl Pa3HOIO BO3PACTa KOHCTPYKLIHH, PacIOiOKEHIIbIX B
MOMEPEUHOM CEUYEHHUHN NPOJIETHOIO CTPOEHHUS B Pa3HbIX €r0 MeCTax — 110
Kpasim W cepearHe. PaborocnocobBoCTh Oanky nposieTHOro CTpOeHHUS,
ONPENCHAEMAS TEM WJIU UHBIM KPUTEPHUEM, CUMTAETCH YTPAYEHHOH, €ClIN
JIeBasi YacTh YCJIOBUSI IMTPOYHOCTH (BHELIHEE YCUIIME) TPEBbILLIAET NPABYIO
yacTb (Hecywast crnocobHocTs) Ha 30%.

MomeHT norepy 0ankou padboTrocnocoOHOCTH O3HAYaeT HEODX0-
JIMMOCTD €€ YCUJIEHHW S WJIY 3HAYUTEIbHOIO CHUYKEHUSI MACChl MOABHIKHOM
BPEMEHHOM HArpy3ku, 4To yuuThiBacrcs npu paspadorke llpoexra
IKCIUIyaTaldy MOCTa.

3.7. PeryaupoBanue padoTocnocoOHOCTH npu
NPOCKTUPOBAHUN

3.7.1. Ha craguu npoekTupoBaHUs YBEJHYEHHE nepuona
IKCIIJIyaTallMu NPOJIETHOTO CTPOCHHS A0 NoTepu ero padoro-
CIOCOOHOCTH BO3MOMCHO 34 CUET NIPUMEHEHHSI MaTepyUanoB ¢ Jy4llIUMU
XapakTepUCTUKaAMU (MO CPAaBHEHHIO C MHHHMAJIbHBIMU 3HAUYEHUSIMH,
npuBeneHHbiMd B CHull)  npuMeHeHHst KOHCTPYKTHBHBIX MeED.

PerynupoBanue paboTOCNOCOOHOCTH KOHCTPYKIMH 34 CYET
XapaKTEpPUCTUK Marepuasa AJOCTUIaeTCs:

a) YBEIIMYECHHEM TIPOYHOCTH U MOPO3OCTOHKOCTH OETOHA,
0COOEHHO B 30HE OOXKaTHSI:

»  YIAy4LIAOoTCs [10KA3aTENH BBLIHOCINBOCTH TUIMTHL,

> YJIYULIAETCsl HANpsSHXKEHHOE COCTOSHHE;

» OTOJBMIraeTcCs MOMEHT Haudaja jerpajaudy OeToHa noj

FMAPOU30JIsIUMER 1M CHIDKaeTca ee teMIt (npumepHo Ha 10%,

10 CPABHEHMIO C JaHHBLIMU maba. 3.8 IPY H3MEHEHHH Kiiacca
O0erona Ha 100 en.).

O0) NpUMEHEHUEM apMaTypbi NEPHOAUYECKOr0 NpOoPHis ¢
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3AUTHBIM TIOKPBITHEM:
» B 3aBUCHMMOCIH OT THIIA [OKPLITHS BPCMS DKCIUIyaTalun 10

HavdaJia KOpPPO3uH MOXKET OLITh YBCIHUYCHO MO CPABHEHHIO C
paCcCYNTaHHOH BEAHYHHOH T ;

» CHWXaeIcs TeMrl koppo3nu (yMedbtiaeHnne Ha 20% u Gonee
[I0Ka3aTens A, mpuBEeACHHOro B mabi. 3.7).

3.7.2. Perynuposanune pabotocrnocoOOHOCTH IPOJIETHBIX CTPOCHHUIT
KOHCTPYKTUBHBIM NyT€M AOCTUIaercs 3a CYerT:
a) 3a1MTbl OETOHA OT BO3LEHCTBUS OKPYXKAIOLIEH Cpeabl nyTeM

YCTPOMCTBA CHELMANBHBIX NOKPLITHH, 00€CIICUNBAKOLIUX:

®

** yMEHbllleHHe mokasarened A, 1 A, IPUBEAECHHLIX B maba.
3.1, Ha 40%, 20 u 10% s 30H Ia; 16 u IB, COOTBETCTBEHHO;

%* yBeNMuYE€HHE BPEeMEHM Ha KapOOHM3alu0 6eroHa 3aiUTHOrO
C/OSl 110 CPABHEHUIO C HOPMUPYEMOI CKOPOCTBH KapOo-
HU3ALWUK, YKa3aHHOH B mabn. 3.4;

0) NONONHUATELHOrO apMUPOBAHMS TUIUTHI ¥ OAJI0K 110 CPABHEHHIO

C TpeOyeMbIM M0 pacyUeTy.
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I'napa 4.

IPOT'HO3UPOBAHUE

CPOKA CAHYXbbI HHOCTPOEHHOTI'O
INPOJIETHOTI'O CTPOEREUSA

4.1. O0mme nonoxeHust

4.1.1. Pexomeupauny NANHOH [N@BBL UCIIONIB3YIOT NMPU MTPOrHO-
3UPOBAHUHU CPOKA CRYXObl U3TOTOBIEHHBIX KOHCTPYKIIMH (peKo-
MEHIal[MKU NPEABIAYILErO pa3aesa KacaJliluCh NPOrHo3a Ha CTaJluH
MPOCKTHPOBaHUA). [IPOrHO3UPYEMBIH CPOK CNYXKOBI YCTAHABNUBACTCH
PACUETHbIM NTyTEM, OpHEHTHPYsICh Ha TpedoBanust CHull 2.05.03-84* u
MPUHUMAS PEANIbHBIE UCXOJAHBIC XaPaKTEPHCTHUKH MATEPUANOB H
KOHCTPYKUMH, U3roToBneHHblX Ha 3aBoae MJXKBK u na cTpoutenbHoi
rurontaaxe. Iporiosupyercst paboTocnocoOHOCTE M TIPEeAE) IbHBIR CPOK
CNy>kObl COOPYXEHUS B BO3pacTe, HE NPEBbIIIAIOILEM NEPUON

nmpupaborTku T,
4.1.2. IIpOrHo3upoBaHKe BLIMONHAETCA ANA CHEAYION{HMX
3NIEMEHTOB ITPOJETHOIO CTPOEHUA:
d paura
@) pacyer 1o MOJEAU BBIHOCAHUBOCTH, B JBYX CEUEHMIIX,
e BOJIM3Y BYTQ;
¢ [0 NPOAOJILHOMY LLBY OMOHONUYUBAHUS,
0) pacyeT N0 MOAEJIU NMPOIHOCTH TUIUTHI;
) cdacan — pacueTHoe omnpenesieHUe BPEMEHH AOCTHXEHUS
NPEAENLHOI0 U3HOCA 3aUIUTHOTO DETOHHOIO €04,
L 6anku (xpaitnuwe n cpeanme) ¢ 0ObIYHONH apMarypoi, pacyer
10 MOACHU IPOUYHOCTH:
(1) HOPMaJIbHBIX CEYCHUU;
0) HAKJIOHHBIX CEYEHUH NPU JEHCTBUH NMONEPEUHOH CHJIbI;
) TO X€, U3rndaroIx MOMEHTOB;
2) pacyeThbl N0 MOAENIM PACKPBITHA TPEUIHH, HOPMAJILHLIX H
HAKJIOHHBIX K NPOAOIBHOU OCH;
J Oanku (xpaiinve u cpenHue) ¢ nanpsaraeMoi apMaTypoi.
Kpome ynoMsiHyTbIX BbILIE pacueToB 1 6asiok ¢ 0ObIYHOM
APMATYPOU BLITTONHAIOTCHS AOTIONHHUTENBHDBIE PACUETHI'
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a) 110 00pa3oBaAHUIO MNPOAOJIbLHBIX TPEWIMH OT HOPMATLHBIX
CKHMAIOUMX HANPsHKEHUH B HOKHEM Mogce 0asok;

0) N0 rMaBHLIM PACTATMBANOWKUM HANPIKEHHAM B CTEHKC
OanKu.

4.1.3. lna pacuera paboToCIIOCOOHOCTH M NPEUEILHOIO CPOKa
CJY>KOBI MTOCTPOEHHOTO XKeJIE300€TOHHOro MPOJIETHOTO CTPOEHHS
HCMOJIL3YIOTCS (DAKTHUECKHE XapaKTEPHUCTUKU apMaTypsl U OeToHa
COOpPHLIX KOHCTPYKIIMA (3aBOACKHE NaHHbIE J1O0 faHHbIE, TOJTYUEHHbIE
HIPH MOHT@KE KOHCTPYKLMH), @ TAKKE XapaKTCPUCTHKK apMaTypsl H
OCTOHA MOUOJIUTHBLIX YYaCTKOB (J@HHbIE CTPOMTENLCTBA). B 4acTHOCTH.
MCIOJB3YIOTCA CleAyIoWHe GakKTHYCCKUE HUCXOJHBIE JAHHbIE [0
MaTepualiaM:

® [IPOYHOCTL OeToHa, ¢ obecneueHHOCThLIO (0,95;

® iacce (Mapka) 0EeTOHA, 110 KOTOPOMY HA3HAYaIOTCA PaCUYEeTHLIE
COINPOTHBIICHHUS,;

° KW3MEHEHHE IPOYHOCTH OETOHA,

® TOJILiMIlA 3aUIUTHOIO Cjlost OeToHa NPoJOJABHOrO IUBa
OMOHONHYHMBAHUS (CHU3Y), CTEHOK 0ajloOK B NPHONOPHLIX
y4acTKax, HWKHEro nosica 6asiok B CEpeIMHE IPoJIeTa, IIHTh!
0aJ10K B cepearHe IpoJIeTa;

* [10Kaszareib BOJAOHENpoHHuHaeMocTH OeroHa 0ajoK W
[POJIOJIbHBIX LWIBOB OMOHOJIMYMBAHMSI;

® [IPOYHOCTH apMatypbl (OCHOBHOM HampsAraemMod 1 OOBIYHOH
apMaTypbl OanoK Y MJIHT, XOMYTOB);

® JIONONHUTENBHbIE HANpPSXKEHUSA B OETOHE BCIEANCTBHE
TEXHOJIOTMYECKUX OLMOOK MpPU HM3rOTOBIEHUM M MOHTaXE
0aJioK, NPHUBEIIME K MOIBIECHUIO TPELUHH.

4.1.4. [1lpn 0CcMOTPE KOHCTPYKUHKHA (DUKCUPYIOTCSA TPELUHAHbI:

» Ha MNOBEPXHOCTH CTEHKH, BAOJb XOMYTOB (BEPTHKabHbIC);

»  TeMIIEPATYPHO-YCa/10UYHbIE TPEILUHbBI B CTEHKE;

» B MECTE KOHTakTa 0€ToOHa NMpoAOJbHbLIX IIBOB OMOHO-
JIMYUBAHKA C keae300eToHHOH nauToil 6anok, H3ro-
TOBJIEHHLIX B 3aBOACKUX YCJIOBMSIX;

> [0llepeuHbie TPeLUIUHbl B ILIMTE,;

»  TOPHU30HTAJIILHBIC TPELIMHBI B HHXKHEM T10sICE.
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ONEHUBAIOTCA KAYECTBO THAPOU3ONAUMY U padoTOCNOCOOHOCTD
CHCTEMbI BOQOOTBO/A.

4.1.5. OnpepenseMbie CpoOKU CyxObl HAKOT BO3IMOKHOCTD
yCTaHaBJHBATL BPEMs IPOBEAECHUSN PEMOHTHO~-BOCCTAHOBUTENBIbIX

MEPONPHATHH U CPOK NEPECTPOUKH COOPYNKEHHUSL

[10 3Ha4YE€HUAM TMpenEeNnbHOTO CpOKa Cay)XObl OETOHHOTO
3aBIMTHOO CN0A PAacafoB W (UIMThI MEXAY KpauHUMU OalikaMH (CeueHue
[10 UIBY OMOHONUYHUBAHUA) HA3HAYAETCS BPEMSI MPOBENICHUSA TJIAaHOBO-
NpeaynpCcAUTEILHOrO peMoHTa. IIpiH 3TOM TaKKe NPpUHUMAETCS BO
BHHUMAHHE U3HOC DJJIEMEHTOB MOCTOBOTO ITOJIOTHA: THJIPOU3OSILIMHU,
MOKPbITHS, ASHOPMANMOHHBIX [IBOB, CONPHIKEHUH], TPOTYapos.,

1o pesynasTaTam pacuera paboTocnocodbHOCTU HanoK, UCMTOJB3YS
NOKa3aTenu TPEUIMHOCTOHKOCTH, ONPEAC/AETCA BPEMS NPOBEJCHHUS
CriellMaJibHbLIX NMpogUIaKTHYIECKUX paboT (NMponUTKAa 3alUTHOIO CJION
WM UHBEKTHPOBAHUE) UMK HEOOXOAUMOCTH NPONUATKU OSTOHA NEpes
BBOJAOM MOCTA B DKCIUIYaTaLHIO.

PaccuuTsIBaEMEIH 1TO MOAESIM IPOYHOCTH ¥ BBIHOCTHBOCTH CPOK
CJIyAObI TLTMTHL ITO3BONISET ONpERenaTs paboTocnocoOHOCTh KOHCT-
PYKUKH, T.€. BPEMS BLITIONHEHUA PEMOHTA TUTUTHI, B IPOLLECCE KOTOPOTo
MOTYT OBITh YCHUNEHBb! MIWTbI, IPONOJIBHBIE WIBBI OMOHOJHUYNBAHUS H
camy OaJIK4. DTH 3HAYECHUA CPOKa CIY>KOBI KOHCTPYKUHUHA ONpeNensroT
TAK)XE BpEMs, KOria HEOOXOTHMO U3MEHUTD YCJIOBUS ABHXKEHMS Ha MOCTY
(HanpuMmep, CY3UTh BPpEMEHHO MPOE3KYI0O HACTh U CHHUZUTH MACCY
TPAHCNIOPTHBIX CPEACTB).

OnpenensieMbld pacyeTOM NPEAECNTBLHBIH CPOK CITYKOLI KOHCT-
pykuup (6anoK U NIUT) COOTBETCTBYET BPEMEHH NEPECTPOHKH
COOPYKEHHUSA (ITPOJNIETHOIO CTPOECHHUS ).

4.2. XapaKTepHCTHKH MAaTE€PHAN0OB H KOHCTPYKLHIHA

4.2.1. Ilpournocme bemona ycranaBnuBaercs npu obcieIoBaHUH
0aJI0K B CEYCHHAX, yUaCTBYIOUIUX B pacyeTax. B yacTHOCTH, ecnu ananus
NMPOBOJUTCA B IPOLIECCE CTPOUTENLCTBA, ONPEACHAIOT NPOYHOCTh ITJTUTEL
CBEPXY M CHH3Y B NPUONOPHBIX YYacTKaxX YU B CEepPeANHE NPOJETA,
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[IPOYHOCTH B peOpe O0aloK B IPHONOPHBIX YYACTKAX U IPOYHOCTL OETOHA
HIDKHEro 1osica B CepeAyHe IpOJIETA NPEUBAPUTEIBHO HANPNKCHHbBIX
Oasok. IIpodynocTs oupenensior OAHHM M3 CTAaHIAPTHBIX METOLOB C
OUIPEACNEHNEM Kitacca beToHa B 1 pacyeTHoro conpotusnenns, R 23],
[24].

[t OETOHA [IMTHI JOIOJHMTENBHO onpenensercd K03 ¢puumnent
BapHaluK NPOYHOCTH, V .

DakTHYCCKHE 3HAYEHHMS NPOYHOCTH MUCIONBL3YIOTCS JIJIS 1IOCTpOE-
HUS TpaduKa U3MEHEHMSI POYHOCTH BO BpeMenu (cm. n.3.1).

4.2.2. IIpounocme apmamypot 1pUHUMAETCI B COOTBETCTBUHU C
CEPTHPUKATAMU, PUKCHPYIOUWIMMH PE3YIBTaThl 3aBOACKHX HCIIbITAHHI]
apMaTypbt Ha paspbiB. 110 pesynpraram BCObITAHWK yCTAaHABAUBACTCA
(pakTHYeCcKHH KOI(P(DHIMEHT BapHalUu 1poYHOCTH. Ilpu orcyTcTBuM
ucrbiraHust 00paziioB KO3 PUUHUCHTHI BapUaluHi MPUHUMAIOT PaBHLIMH:

V_= 0,077 — apmarypuslie crepxuu Knaccos A-1 u A-l

V = (),090 — apmaryptsie cTepkHu xaaccos A-IIT u A-1V;

= 0,006 — BpIcOKONPOUAs IIaaKas [POBOJIOKA.

Pdcqcmoe conporusiienye, R , 1 HOpMATUBHOE CONPOTUBIICHHUE,
R_, apMarypbl yCTaHaBIUBAOTCA 110 CHHH 2.05.03-84* B 3aBHCMMOCTH
OT KJ1acca apMatypbl. BpeMeHHOe COMmpoTHBIIeHHE, R | IPHHUMAETCH B
OTOM CJIydae 10 COOTBETCTBYIOWUM CTAHAAPTAM.

4.2.3. Tonwuna 3augumnezo cnosa ycTaHaBauBaeTcs (Ppaxiu-
(CCKUMH 3aMCPAMU HA YHaCTKax, 110 KOTOPbIM OCYILECTBIIAETCSI IPOrHO3
KapOOHU3aUUH U NOCIENYIOILEH KOppo3:K apMarypsl (cM. 11.3.3 u 11.3.4).
TonuwuHa 3alUTHONO CJOS TUIMTHI ONPEeAenseTcs No BEPXHEW
1HOBEPXHOCTH Ha) DankaMu (10 YKIaAKM CI0€B OAEXJibl) U N0 HWKHEN
HNOBCPXHOCTU [1POJIOJILHBIX IBOB OMOHOIMYUBAHMS (CEpeMHa IpOoJieTa
LAATHL). TOJMUMHA 3aWMTHOrO CJI0s CTEHKU U3MeEpsETCa ¢ ABYX CTOpOU
H B pacyerTe PHHUMAIOT 3HAYCHHUsE ¢ MEHbLIEH TONUWNWHOH, a .
B03MOXKHO KCIIONB30BaTh 3HAUEHKA @ 110 JAHHLIM H3MEPEHHH Ha 3aBOAC-
usrorosurerne {25, 26].

3HAYEHUS g, 3aMEpPEHHbIE HA MOCTPOEHHOM MJIM CTPOALLEMCS

MoCTy, BHOCITCS B (3.9) u nanee B (3.10) ans nporuosa kKoppo3nu
(cMm. 11. 3.4):
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© HIDKHEH apMATYPH! HPOAOALHBIX LIBOB OMOHONUYUBANIUS;

¢ XOMYTOB B NPHOIMOPHBIX y4acTKax KpahHux 6anoix wiau
dacaiHbiX MOBEPXHOCTEH, a TAKKE B IIPHONOPHbLIX yqacTKax
cpeirux 0aok;

e pEpXHEH apMarypbl TIKTBI HajJg peOpamu (Oankamu);

e (OCHOBHOH apMaTrypbl HDKHEro nosica B CepeAiMHe NPOJIETA.

4.2.4. Booonenponuuyaemocms 6emona yCTaHaBAUBACTCS
CTAHHA[THBIMH METOJAMH KOHTPOJS HA NOCTPOEHHOM IIPOJIETHOM
crpoeHuu. lloxaszarens (paxTH4YECKOW BOJNOHENPOHHLAEMOCTH
MCITOJIL3YETCS [IPYU NPOTHO3UPOBAHUH KapOOHU3ALMH OETOHA 3aIUTHOTO
cnos (cM. 1m.3.3).

4.2.5. 'eomempuueckue napamempnt 6a10K NPOJIETHDLIX
CTPOEHUU NOCTPOCHHOINO MOCTa ONPENEIAIOTCS MO Pe3yibTaTaMm
KOHTPO.ILHbIX 3aMEPOB:

a) TOAUIMHBI pedpa, YUUTHLIBAEMOU ITPU ONIPEALTIEHUH NTOKA3ATENS
MACCHBHOCTH 3J€MCHTA (cM. 1.3.2), ¥ IJIOIA AU CEYEHUS — NTPU
pacuerax Ha TPEUIMHOCTOHKOCTL,

f) TCNWMHBI NJUTHI, BIMAIOLIEH HA [IOMEPEUYHYH) XKECTKOCTh
[IPOJIETHOIO CTPOCHMUS.

Ha OCHOBAHMH YTOYHEHHBIX I'€OMETPUUYECKUX pasMepoB DAJoOK

NPOSIETHLIX CTPOCHWH PacueToOM ONPEeRensioT:
® POTHO3UPYEMOE HM3MEHEHHE TONIIWHEI MJIHTHl BO BPEMEHH

(cM. mabn.3.8);
® MOMEHT HHEPLHY NPUBENEHHOrO ceueHus, J  (nn. 3.5.6);

® HAIPAXKECHHUA CXKATUA B INICMEHTAX CEUCHUA,

® paCuyeTHbIE TeMNeparypHble HanpskeHus (i, 3.2).

4.2.6. Cocmosanue KonCmpyKyuil U 31€EMEHTOB YCTaHABIWBAETCS
npu OOCHEeAOBAHUHM MOCTA U YUYUTHIBAETCHA NPU ONPEACIECHUM
KO3 (PHULUHUEHTOB YCKOPEHHS KOPPO3HH, K (KaueCTBO IHAPOU3OIALIMH)
nK (Haﬂmne TPEIMH, 00YCIOBJIEHHbIX HBFOTOBJ]EHHCM CM. nn. 3.4.1).

KauecTBO ruipou30oNsvii YYHUTHIBACTCS TIPH OMNpEIENiCHUH He
TOJIBKO TEMNOB KOPPO3WH apMatypsl, HO ¥ nepuofa npupadorku, T, B
HaCTHOCTH, 3Hayenus T, (cM. mabn. 2.1 ¥ mabn. 2.2) B SaBHLHMOCFH OT
KaueCTBA FH,I[pOHBOJlHLlHH MOTYT OLITh CHWXEHBI (BBEIEHHUEM
MOHMKAOILErO KO3¢dHLHEHTA M ):
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G_IKCILAYAINUDYCMOM COQDYHCCHUY UMEIOMCA
»  TIPOTEYKH M3-1OJ TPOTyapHbIX GiiokoB—m = 0,8 anst kpaiHuX

OaJIOK;

»  TIPOTEYKH I10 KPAHHUM [1POAOIBHBIM LIBaM OMOHOIHYHBAHHS
(cThiKM Mexay KpaiiHumu Gankamu) u BROJib gedop-
MaLUOHHBIC UIBOB — M, = 0,4 st kparuux 0asok; m, = 0,3
JUis cpeaHuX 6anok;

» [IPOTEYKH B IUIMTE CHHU3Y B CPEJHHX YYaCTKaX POJIETHBLIX
CTPOEHUH, 1A cpeaHux Oanox:

a) nokasbHbie nporedky —m = 0,5
6) cjowHele — m, = 0,2.
3HayeHus T 3aBUCAT TaKKe M OT KaueCTBa CUCTEMbI BOAOOTBO/A
NMOCTPOEHHOI'O COOPYKEHHUA. 1aK, €CIH Ha [IPOEIKEN YACTH NPONIETHOIO
CIPOCHUA OTCYTCTBYIOT NMPOLOJbHbIA M MOMNEPEYHbIM YKIOHBI, TO K
HOPMAarMBHOMY 3Ha4€HHIO T, BBOAHUTCS JIOMNOJIHUTENLbHbIN KO3PQUIHCHT

ycaosus pador, m, = 0,5.

4.3. Onpenenenue cpoka Cjayk0bl IWINTHI 10 N0KA3ATEI0
BbIHOCJIMBOCTH

4.3. 1. Cpok ciy>»kOb! O€TOHHO) MINTHI PH NOTEPE BLIHOCIUBOCTH
PEKOMEHUYETCA ONpPEeAC/ATb, ¢ YUETOM BO3ACHUHCTBUS HArPY3KHU
CJIYUaMHOT O XapakTepa M IIPOYHOCTH MarepHala, no (popmyle:

N, (I-yV,)"
TCJI — )
N, Ll

, (4.1)

e
V - ko3dbuumedT BapHalyy nNpoYHOCTH OETOHA;

B

T — K03(p(pUUHEHT, paBHbIH

N = Omax

T 3

RﬂllaB

— MaKCHMaJlbHbIE€ HanpsHpKEeHUs1 B 0ETOHE OT peaibHOH

IKCIIyaTalMOHHOH HArpy3ku (¢ y4eToMm TpeOoBaHusl
CHull, n. 3.4);

Mdx
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O, — KOYpPUIUENT, 3aBUCIIIHH OT YPOBHSI HaNpPSXKEHUH,
CO3/1aBaCMbIX NMOCTOAHHON HArpy3kou, u xodppuigenra

BAPUALINY BPCMEHHOHW HArpy3ku VO (mabn. 4.1);

{3

O — MUHHUMAQJILHbIC HANPSXKECHUSA B OETOHE;

R — npu3MenHas npoyHoOCTb 0ETOHA (CpEeaHNE 3HAUCHNUA);

Bl

B — k00 PpHUHEHT, YHHTHIBAIOLHA H3SMEHEHUE NPOUHOCTH OETOHA
BO BPEMEHH, €ro II0CTENEHNYIO Aerpafaunio (Y, oM. n. 3.1)
1 POCT NPOUHOCTH BETOHA BO BPEMEHH, KOTOPBIN MPHHK-
Maercst B coorBsercTBud ¢ CHull 2.05.03-84, 11. 3.26 uinm
mabn. 4.2 nannoii Meromuxn (B );
Y — KOOPAQUUHUEHT, 3aBUCALUMA OT NPUHATON 00eCNeYeHHOCTH

PacueTHOro CPOKa CAYXKObt U COOTBETCTBYIOIIUH
TpeOyeMOMY HHACKCY HAACHKHOCTH Afsg NOCTPOCHHOIO

COOpYykeHus, 3,0.

Ilna 6eToHa kene300€TONHOW NMAUTLL, PACCUUTLIBAEMON MO

IOKa3aTef0 BLIHOCAUBOCTH, KpUBasSg YCTANOCTH, 110 KOTOPOU onpe-
JEASeTCH YUCIO IKBUBAJICHTHRIX UKIOB, CTPOUTCA MO VIPOIUCHHOHW

3dBUCHMOCTH

Ny =N,

20

0,595-R,

\ a /

(4.2)

Tabnuya 4.1
Snauenus KoIhpuyuenma O npu pasnuUHLLX 3naqdenuax o

—
— — e

B Ko puuueHr O, = O/ Ry

BAPHALHH 7T ]

BpeMEHHOH 0,1 0,2 03 | 04 | 05

Harpysku, V, L
0 0,635 ) 0,668 | 0,703 | 0,730 | 0,783
0,05 0,603 | 0,634 ] 0,658 | 0,675 | 0,691
0,10 0,552 0,587 | 0,599 | 0,605
0,15 0,492 0,520 | 0,529
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Tabnuya 4.2
JHaueHua KoIhpuyuenma ﬂﬂ

Kiace Gerona no | B 275 |
NPOYHOCTH NPH ’ HH);(E B30 | B40 | B50 | B55|( B 60 |
___CKaTui, B _ B

1,34 1,28 | 1,26

4.3.2. Pacdet cpoka ciry»KObl 10 MOTEPE BLIHOCIUBOCTH apMaTyPhI
OCHOBbLIBAETCS HAa UPHMEHEHHH TUIIOTE3b! JIMHEMHOIO CYMMMPOBaHMS

YCTAJOCTHBIX HanpsKeHUH. CpOoK CIyXObl NpH HANPAIKECHHUAX,
IPUHUMAEMBIX 110 mabn. 4.3, OUPEAeHsitlOT ¢ YYE€TOM CIYYaHHOIO
Xapaxkrepa BO3JICHCTBUS HAIPY3KU U IIPOYHOCTH apMaTyphbl:

>N, (1=yVy)"©

T, , (4.3)
N, T
(s
V_ — K03(QQUuueHT BapHauuu [IPOYHOCTH apMaTyphl, IIPUHH-
MaEeMbI¥ Ha OCHOBE aHaJu3a CTaTHCTHYECKU 00paboTaHHbIX
pe3yJbTaTOB HUCIBITAHUN Ha pa3pslB 00pa3L OB apMaryphl,
MOCTYIMBIIEH Ha 3aBOJ:
0,090 — 1o xe, A-111 u A-1V;
0,066 — BhicOKOIMpOUHAs riajiKas NpPoOBOJIOKaA,;
m — [apaMeTp KPHUBOH BLIHOCJIMUBOCTH, IIPUHUMAEMBIH NO
mabn.4 3;
N — KO3 PHIIHEHT, PAaBHBIH
c
n = —&2& (4.4)
o-R__
e

s=—= — MAKCMMAaJIbHbIE HANpPSHKEHUS B apMaType, Co3/aaBacMble

a R _

IKCIUIyaTallAOHHOHU Harpy3Kow;
R — mpenen npoyHOCTH apMaTypbl PH CTaTHYECKOM ACHCTBUH

n

Harpy3Ku,

79



O — K03MOHUUUEHT, 3aBUCHIUHUNA OT YPOBHS HaNpskKEeHUH,
CO3/1aBAEMBIX MOCTOSHHOH HArpys3ko#, 00 = O /R, 1 xo3dpuimenra
BapHalluld BPEMEHHOH Harpys3KH, VG. 3HAYEHHUs KOIPDHULIMEHTOB O, M

o
H > [IPHUBECHBI B mabn.4.3.
nn
NG Rnn
[pu 6=0, Lon = N 0,034~

max

PacueTsl MOTYT BBIIIOJHATHECSA C YYE€TOM HCIIOJNb30BAHMUS
HoMorpaMmsl puc.4.1 (nns apmarypsl knacca B-11) u puc. 4.2 (nns

apMarypsl knacca A-ll).
KpuBas BHIHOCIMBOCTH apMaTypbl MOXET OBITh NPHHATA IO

paboTtam [26,27].
labauya 4.3

3nauenun Koapdpuyuenmos 0., m , 6/R  0na paznuunvix 6udoé
_apmamypot

; Ko3pdu- 0 = G/Ryy

nmuent | 0 _ osIo - 10,451 0,5 |05 ] 06 '

| A¥ Ma a Kaacca A-1 (A-IV)** -
0,428 0,5560,618[0,682] - 0,737 - [ - |
4060 2053 5980661 - 10,727 - |-

M 6 |~ 1 50 )
G¢/Rpy 0,306 0,366 0, 425 0 480 0, 540 - 10,589 )
L ApMaTypa KJjacca A—II (A—III)**

A 0,335[0,403]0,472]0,541]0,616 -
0,322(0,391/0,459]0.529]0,603] ||| =
M | 8 [ 11142130 44 1 - | -

| oJ/Rum _ 10,231]0,292]0,349]0,416]0,483 0,543 T -
| Apmartypa K.uaccaB 11

s - [0,608]0,646]0,684l0,722
- 10,600[0,638(0,6760,714

38 ] 44 | 52 | 63 |
| ofRy [ -] -] - 0,563

lB yucautene — A Vo = 0,05; B 3Hamenarene — i VO = 0 10.
) B ckobkax ykazaH Knacc apMaTyphl, HE HCIBITAHHON Ha BBIHOCTHBOCTE

(OKa3aHO YCJIOBHO)
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Puc. 4.1. Cpok ci1y:k0bl 10 BLIHOCJIMBOCTH BbICOKONPOYHOH

apMaTtypbi kiaacca B 11
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4.3.3. Cpok ciyxObl 110 1OKa3arensiM BbIHOCIKBOCTH 1103BONSET
OIpPEeACsIsATL BpEMS JKCIUIYaTALMH 10 YCHIIEHUS TIJIMTHI, 3aMeHBl OeTona
MPOAONbHBIX HIBOB OMOHOJIMYMBAHUS UIIM BEPXHErO CJ1osg OeTOHA MIIKTHI,
T. €. BpEMs1 IPOBEICHHs pa0oT, OTHOCAIWMXCA, IO Kiaccudukauuu [1], K
peMOHTY MocTa. Cpok cnyx6bl, onpenenseMblii 1o TpeOOBaAHUAM
HaCTOALICH ITIaBbl, MOXXET OBITh YBEJIMUYEH, €CAM NPEAYCMOTPETH B
pacderax, YTO B KaKOH-TO MOMEHT T B HMHTepBajie BpEMEHM JKCIlya-
TaUUMH MOCTa, Mexay TtoukamMd A u b (cM. puc.1.1), BBOOsTCS
OrpaHMyCHHUs MO MacCe TPAHCHNOPTHBIX CpPeACTB. BBeneHue Takux

)

OTPaHHYEHMH O3HAYaeT YMEHbUIEHHE Ppacye€THOIO 3HAYCHHS n-—= H

PUBEICHHOr0 Yncia Harpyxegud N, no (4.1) u (4.3).

B IIpoekre 3kcnayarauMd MocTa MM PexoMeHpauusax 1no
JKCIIyaTaluu, pa3paboTaHHBIX IO pe3ynabraraM obcnenoBaHUH
IKCITYaTHPYEMbIX MOCTOB, YKa3bIBACTCA XKENATCIbHOE BPEMSA BBEICHHS
OI'PAHHYEHHH I10 Macce (Tq) U NIepPHOJ IKCIUIyaTauuy 10 PEMOHTA NOCIE
BBELNEHUs OrpaHudyeHuii. Hamnbonee uenecooOpasHbIM Ul BBENECHMUS
OrpaHMUYEHHH ABJISNETCS HHTEpBaN BpeMeHH Mexay T (paboro-
criocobHocTh 1o (4.1) u (4.3)) u T, @ HMEHHO

T,+T,
2

4.3.4. PacyeT nauThl 0O NPOYHOCTH BHINOJIHAIOT B COOTBETCTBHH
C TpeOOBaHUAMH 11.3.5, HO NpHUHHUMAs XapaKTEPHUCTHKU MarepHasioB M
KOHCTPYKUHH, YCTAHOBJIEHHBIE IIpH O0CJIENOBAHMH IKCILIYATUPYEMOIO
COOPYMEH U

<To<T (4.5)

pi

4.4. OnpepesieHue CPOKa cayKObl HPOJIETHBIX CTPOCHHM MO
NnoKa3areJiaM Hecymiel cnocoOHOCTH Oajiok

4.4.1. BHewiHue ycuius, nepenaBacMble Ha Oanky NpPOJETHBIX
CTPOCHUH, ONPEHENAIOT, UCNONAB3YsI NPOCTPAHCTBEHHLIE METOMB!
pacuera. B pacuerax 1o npoYHOCTH M TPELUMHOCTOMKOCTH MPUHHMAIOTCA
bakTHyecKHe NPOYHOCTHBIE XapaKTEPHCTHKH apMarypbl U OeTOHA.

BenuuyHa Hanps>KeHUH, CO31aBaCMbIX HATAKEHHEM apMarypbhl,
yCTAHABIMBACTCA 110 )XKypHalaM BeIeHUs pador.
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4.4.2, Cpoku cnyx0Obl ONPEAENsIOTCS HA OCHOBAHWH PacHeTOB,
ykazaHHbiX B nn. 4.1.1. IIpu atom B popmyisl CHull [1] sBogsTcs
GaxTUUeCKHd XapaKTEPUCTHKHU MATEPHAJIOB H KOHCTPYKIUUH U 3HAYEHUS]
k03P PHIKHEHTOB YCAOBHH paboThl, TpUBEIEHHEIE B M. 4.2

PacyeroM ycTanaBjIMBaKOTCS [Ba NOKA3aTesas AOJrOBEYHOCTU —
paborocnocobHOCTL H NpeaenbHbld CPOK CNYXObl. BpeMsa norepu
pab0TOCIIOCOOHOIO COCTOSHUSA ONMPEAENAIOT O HauOOJIee HATPYKEHHOH
Oafke, NPUHUMAg B KaUECTBE KPHUTEPHUS MOMEHT, KOIAa JI€Bas 4acThb
yciosri npouHocTH (cM. popmynsl CHulIT [1] ~ 52, 54, 57, 94-96, 101,
103-105) npeBricuT npaByw Ha 30%. AHaJOrH4HOE NpPEBLIIICHUE,
XapaKTeprU3VvIOLECe CHHIKEHUE UHIEKCA HAJEXHOCTH R0 1,3, aBnsgercs
onpeAcHIonMM paboTOCNOCOOHOCTD B pacyeTax No TPEIHHOCTORKOCTH

(cm. CHull {1}, Tabn. 40 u dpopmyna 124).

PaboTocnocoOHOCTh, PACCYUTBIBAEMAS 10 NPOYHOCTH, ONPE-
fenseT BpeMsi Hayaja BBIMOJHEHUSA PEMOHTHHX pabor (ycuneHue
3JEMEHTOB). Pe3ynbprarhl pacyera 110 TPEUIWHOCTONKOCTH YKAa3bIBAOT
HA BPEMSsI BBEACHHS ONPaHHYEHMH 1O MacCe TPaHCNIOPTHOIO CpeacTBa
(pacuer no TpewuHoobpazosanuio, cM. 1. 3.103* CHuII [1]) u Bpems
HayaJla NpoBeAcHUa npodunakruueckux padbor no 3amure 6eTOHHOH
NMOBEPXHOCTH (PACUET NO PACKPHITHIO TPEUIUH).

4.4.3. Ilpenenbublii CpoOK CyXObl ONPEAEHAIOT N0 PE3yNbTaTaM
NepepacyeTa KOHCTPYKIIMHU Ha NMPOYHOCTE TOJBKO 10 XapaKTePUCTHKAM
MATEPHANOR, MPOTHO3UPYEMBIM HA NEPUOX nocsie norepu paboTo-
cnocobrnocty, T . Ilpu sTOM npuuaTo, 4T0 Npu morepe padoro-
cnocoOHOCTH NpoJeTHOE cTpoeHue OyaeT OTPEMOHTHPOBAHO, 2 HECYIL A
criocobHocTh b6ajox, 1o KOTopoit onmpenendor T, BocCTaHOBAEHA.
YUUTBLIBAS 3TO, NPENCSIbHBIA CPOK CIIYXKOBbI, ONPENCNAEMbIH Ha CTaUU
NPUEMKU HOBOLO COOPYKEHUA (MIIKM ““‘MOJIOAOrO”™ COOPYXKEHUSA, KOraa
t = T,), npeacrasiser cobOH CPOK IKCIUTyaTali A0 MOTepH paboTo-
CIIOCOOHOCTH HEOTPEMOHTHPOBAHHEIX banok. B Ilpoekre sxcrinyaraumu
MOCTa MOT'YT OBITH JAHBI IOKA3aTENH pabOTOCNOCOOHOCTH BCeX HaNoK.

[IpuMepoM onpeneneHus NpeaenbHoro Cpoka ciyx0on mo
NPOYHOCTH Ha CTAAWU NIPUEMKH MOXET CAYXHUTh puc. 4.3, Ha KOTOPOM
NOKA3aHO U3MEHEHUE NPEAEIBLHOr0 yeuius (MOMEHTA WM NONEPEYHOH

84



CHJIBI) BO BpEMEHH 118 LectH 6anox npojerHoro crpoenus (1, 2 ...) no

O
CPpaBHEHHIO ¢ TpeOyeMbiM NpeaesbHbIM yCUITKEM /Gn ]n .
P tnpeb.

Haubonee HarpyxeHHble 6anku, | 1 6, uMelolIMe HaUMEHBILHNA pe3epB,
YTPaTWIK CBOIO pabOTOCNIOCOOHOCTL K MOMEHTY T , nocne yero Ob1H
ycuneHsl (kpusas 3). IpeaensHbli Cpok ciiyx0bl, ykazaHHbli B [Ipoekte
JKCIJIyaTallid MOCTa, MOXET OlpPeNeHAThLCS BPEMEHEM IOTEepH
paboTOCNOCOOHOCTU MEHEE 3arpyXeHHbIM OankamMu 3 U 4 unwu

[IOBTOPHOW 1ntoTeper paboToCnoCOoOHOCTH OTPEMOHTHPOBAHHBLIX 0aNoK
1 u6.

S,

— i —

(c ! p
v apeq/ moeo

tr i | e el S O W .
£, 4 I

1 ok . I

bt

; J . -
;"‘ -:: :ill'l 1-:?
F =

Puc. 4.3. Ilporuo3 padorocnoco0HocTy 0ajJ0K NPOJETHOXO
CTPOCHHS:
1 — pezepe ¢ necyuieis cnocobnocmu, noryueHnvli Ha cmaouu
NPOCKMUPOGAHUA U CMPOUMETbCMEA; 2 — CHUMNCEHUE NPOUHOCMU
ONA PA3IUUHBIX OANOK NPOSIEMHO20 CIMPOEHUA;

3 —~ pemonm (ycunenue) uemoipex 6anox ¢ momenm i =1 ;

4 — cHuJdICEHUE NPOYHOCMU OMPDEMOHMUPOCAHHBIX 0ANOK
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4.5. YBequueHHe CPpOKAa CNYX0bl B IPOLECCEe CTPOUTENLCTBA

PerynupoBanue cpoka ciyx0Obl B npouecce CTpOUTENbCTBA
BO3MOXHO 3@ CHET BHECEHUA H3IMEHEHHH B XapaKTEPUCTUKU MATEPHUATIOR
H KOHCTPYKLIHHM Ha pa3MyHbIX 3Tanax CTpOMTEabCTBA. Hanpumep, eciny
CBOEBPEMEHHO OOHApYXHUBAETCS NPOABICHHE HEJOCTATKOB CTPOU-
TEJIbCTBA, TO CAEAYET CUATATH BO3MOXXHBIM U ONPABAAHHbLIM:
“* TpUMeHEHHUe 0alok ¢ bonslIel Hecylel CnocoOHOCTRIO NO
CPaBHEHUIO C NEPBOHAYANBLHBIMU TPEOOBAHHUAMH;
“* TNpPHUMEHEHHE OETOHA NMOBLIIIEHHOH NMPOYHOCTH;
“* PEeryadpoBaHve TOJIUMHBI 3aIUTHOTO CJOS U KOAUYECTBA
ApMaTyphl.
bonee peanbHBIM B NMPOLECCE CTPOUTENLCTBA, @ B HEKOTOPHIX
CJydasiX ¥ NO €ro 3aBEepPUICHMNIO, ABNIAECTCS HE peryjJupoBaHue, a
yBenHYyeHHe paboTOCNOCOOHOCTH H CpOKa CilyXObl 3a CHET:
U yBenuueHus pasMepoB KOHCOMM IMT KpaiHux 0afox nyrem
YCTPOHMCTBA KAPHU3OB, YTO CHUXKAET BIUSHHE KJIMMATHYECKHUX
GaKTOpOB HA CTapeHue OeToHa (acagHBIX NOBEPXHOCTEH;

L} 3amuThl NOBEPXHOCTH OETOHA CNEUaNbHBIMH 3aLUTHBIMH
TOKPHITUAMU C YBEIUHYEHHBIM CPOKOM CIYXKOBI;

L] 3ameHbl FTHAPOU30ISLMOHEBIX CUCTEM M JOTNOIHEHHE CUCTEMBI
BOOOOTBOAA APCHAXHBIMH YCTPOHCTBAMU;

(] MHBEKTHPOBAHUA MOSBUBUIUXCSK TPEHIMH;

Ll npumeHeHus OeroHa NOBBILIEHHOH NPOYHOCTH.

* &

*
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[VTIABA 5.

OIPEAEJEHUE OCTATOYHOI'O
PECYPCA HNPOJIETHBIX CTPOEHUU
SKCILIYATUPYEMbBIX MOCTOB

5.1. O6nme moj10KeHus

5.1.1 Pexomenpgauuu JaHHOHM TrlaBbl HMCIIOJAB3YIOTCH TIPH
[IPOrHO3UPOBAHUM CPOKA CIIYKObl IKCIIyaTHPYEMBIX MOCTOB (BO3pacT
bonbuie T ). OcHOBaHHEM 11 IPOTHO3a CLY)XaT UCXOAHBIE aHHbIE Ha
MOMEHT CTPOMUTEJILCTBA (Ha4YaJIbHBIC XapaKTCPUCTHKH) W JIaHHBIC Ha
MOMEHT uacHTHDUKaLMK (00CiIe10BaAHNS), KOTOPLIC IKCTPATIOIHUPYOTCS
Ha Oymyuiee.
IporHosupyercss paboToCOocOoOHOCTh U INPEACIbLHBIA CPOK
cnyObl Ha OCHOBAHHMH pacyeTa KOHCTPYKIHH IO (PaKTUUECKUM
napamerpaM CTapeHHsi MaTepHasloB.
3.1.2. BeIOJIHSIIOTCA pacueThl CpoKa CYKObl SKCIIIYATUPYEMbIX
MOCTOB IO I10Ka3aTEeIsIM;
4 BBEIHOCJIMBOCTH MJINTHI,
Ll 11poYHOCTH HOPMANIEHBIX M HAKJIOHHBIX CEYCHHH 0aJioK;
L IpoIoNbHOM TPELIMHOCTORKOCTH OajIoK;
. BBIHOC/IMBOCTH XOMYTOB B 30HE TPEILHUH.
5.1.3. OcoOEHHOCTBLIO ONpeAesIEeHUs OCTaTOYHOI'0 pecypca
IKCIUIYATUPYEMBIX IIPOJECTHBIX CTPOECHUHU SIBASETCA TO, UTO BCE
XapaKTEPUCTUKU TPUHUMAIOTCS HE 110 HOPMATHUBHbIM 3HAYCHHUIM, a
ONPEJCIISIFOTCA HA OCHOBAHUM (PAKTHYECKUX 3aMEPOB.
OnpenensroTes BCE XapakTEPUCTUKH, YITOMAHYTbHIEC B nu. 4.1.3, a
TAKXKE:
» (paKTHUECKas TONUIMHA 3JICMEHTOB;
»  KOppo3usd apMarypbl (XOMYTOB ¥ OCHOBHBIX CTEPXKHEH );
»  BeNUYKHa 00katus OETOHA B IPEABAPUTEIILHO HANPSKEHHbBIX
KOHCTPYKIUUSAX (10 CHIEUATBLHOM METORUKE);

> HaJlnyue TPCIIUH B HECYIUMX KOHCTPYKHLUSIX IJis MOCe-
NYIOLIEr0 OnpeJiesIieHrs] MX BIHAHUSA Ha HECYULYIO CIIOCO0-
HOCTh CE4YEHHS (MO CIELHAILHON METOIHUKE),
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» TPOUEHT COAECPNKAHUS XNOPHIIOB B DeToHe;
»  ko3dduiMeHT BapyuauUH OPU OLCHKE KapOOHU3aUHU OeTOHA.

5.2. XapaKTepUCTHKH MATEPUAAJIOB U KOHCTPYKIIHHA.
Tapamerpbl Bo3aelcTBHI

5.2.1. TlpoyHOCTH O€TOHA HA MOMEHT UACHTUQUKAUUHA ONpe-
JIENSIETCS 10 pe3yJibTaTaM U3MEPEHHHN, a rpadHK U3MEHEHUS TPOYHOCTH
ISl PA3IMYHBIX YYAaCTKOB CTPOUTCS C YUETOM IOKa3aTeneH HpoOYHOCTH
13 UCTIOJIHUTENIBHON JOKyMeHTaLu u Tpebosannit CHull, Tabn. 25 [1].
['padhuk n3MeHeHUss NTPOYHOCTH (1O ananoruu ¢ puc.3.] v nn.3.1.3
Hactossien MeTonukK) BKIOUACT: yyacmox Habopa npounocmu W

YHACMOK CHUICEHUS npoyHocmu. Y4aCcTOK Ha00opa IPOYHOCTH CTPOUTCS
110 JIBYM XAPAKTEPHLIM TOYKAM:;

1-s1 — npoynoCThL HA MOMEHT t = (;

2-51 — NPOYHOCTH Ha MOMEHT 3aBECPLICHUS €€ HApACTaHu.

Ilocneoosamensnocms nocmpoeHua 2pagpuKka uiMeHenus
npoYHocmu

l. llo noxyMeHnTanuun yCcTaHaBJIMBAETCAd NPOYHOCTL OETOHA
KOHCTpYKuMHU Ha 28 cytku (R,). llpy orcyTcTBuM macropra Ha G6eToH
WJIK TAHHBIX UCTBITAHUS OETOHHBIX KYOHKOR B IIPOLIECCE CTPOUTEIILCTBA,
B KAa4€CTBE€ HAYaJIbHOM NPOYHOCTH OE€TOHA NPUHHUMAKTCA NAHHBIC
npoekra. IIpyd OTCYTCTBHM IPOEKTHOH U paboyeH JOKYMEHTALMM HA
KOHCTPYKIIMH TIPOJIETHBIX CTPOCHUW 3HAYEHHUS IIPOYHOCTH OIpe-
ACHSOTCS 110 TPEOOBAHUAM TATIOBOIO NPOEKTa, a I UHAUBUAYANbHBIX
KOHCTPYKUHH — COMNIACHO TPEOOBAHUAM HOPMATUBHOIO JTOKYMEHTA,
NEUCTBYIOILETO HA MOMEHT NMPOEKTHPOBAHUS O0OBEKTA.

2. YcTaHaBJIMBaeTCs BO3MOXKHOE BpeMsA MPOAOKeHUs Habopa
POYHOCTH B nepuoj dkcrutyarauuu. IIpuammaercs napabonuveckas
dbyHkuus gadopa npouHocTd. s opumepa, na puc.5.1,a Takas Touka
(2) coorBercryer T, = 10 ner (MapouHas OPOYHOCTH OT HAYATBHOIO
sHaueHus, M300, Bo3pocaa 10 M390).

3. PaccuursiBaeTcs TeopeTHudecKas KpUBas Jerpanainud 0eTroHa,
UCnoNb3yst Tpebopanus m.3.1 (NyHKTUpHAs AuHUs Ha. puc. 5.1, a).
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CHiokenne npoudocty 110 (3.3) s cpoka skcrtyatauun T = 50 ser
paBHO:

k-k-A 0T =1,2:1,65-3,0-0,0026-50 = 0,77,

T.€. TEOPETHYECKAast MapOUuHas NPOUHOCTL HA MOMEHT T = 50 Jer
cocrapisier: (1-0,77):300 = 70 xa/cam’.

4. CymmMupys HaHHble Ha0Opa MPOYHOCTH M Aerpajaluy OeToHa,
NOJIYHAIOT Pe3yJAbTHPYIOILYIO KPHUBYI H3MEHEHUS IIPOYHOCTH OeToHA
(KpuBasi A nHa puc. 5.1, a).

YkazanHast KpuBas AJsl pacCMarpuMBaeMoro npumepa cooT-
BETCTBYET YCJIOBHUAM:

» HayvaJjbHasg MapoyHas npouHocth —~ M300;
» yBenuyeHue npouHoctd no CHull — no M390 (k = 1,3);
» MOCT HaxOJMTCs B cpeliHer kiauMarnueckor 3oHe (“LlenTtp”);
» 00beKT — KpalHss 0aJika;
Omin _
> =0,2 _ g pesynpsrare yero o = 0,0026;

Ry

k =1,2;k =1,65; AR =3,0

5. YcraHaBIMBaCTCA (PAKTMUECKas IPOYHOCThL O€TOHA HA MOMEHT
wieHTubukauuu (T = 30 neT) ¥ 5To 3HaYEHHEe HAHOCHUTCS HA UTOTOBbIN
rpa)uK U3MEHEHWS IMPOYHOCTH.

6. OnpenaensieTca pacueTHas QPyHKUHMs Aerpanaiuyd 0€TOHA
(M3HOCA), KOTOPAs 3aBUCUT OT (hakTHUeCKOro 3HadeHus1 R . B wacTHoCTH,
€CJIM (PaKTHUECKAs MapOYHasi HPOYHOCTh COOTBETCTBYET TEOPETHUYECKOH
(kpuBast A, puc. 5.1, a) uav ommydaercs otT Hee He Oosnee yeM Ha 10%
(r.e. 252 + 25,2 xe/cm?), TO B Ka4eCTBC pacuyeTHOH NPHUHHUMAETCA
TeopeTuueckas KpuBas gerpagauuu (cm. puc. 5.1, 6; 3a0TpuxoBaHHas
30HA).

Ecan dakTunyeckas MapoyHas NPOYHOCTh OTIMYAETCH OT
Teoperuueckoi bonee, ueM Ha 10% (0OHA MOxeT pacnoyararbCs BBILIC
HJIW HU)KE TCOPETHYECKOIO 3HAaYEHHS — CM. TOUKH 4 u 5 Ha puc. 5.1, 0),
TO B Ka4yecTBE PACUYCTHOW NPUHUMAETCS 3KCIIOHEHLMAJbHAA KpUBad,
npoxojsiiuas yepe3 Toukd 3 v 4 (Myd Touku 3 u S).

M, =My -e", (5.1)
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Puc. 5.1. IlpornosupoBanue npoynocry 0erona B Kpaiineit 6aJike
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e M - u3MeHeHue NpOYHOCTH Ha NoboH MoMewT t*;

M., — npoynocTh GeToHa Mocie MpeKpauwleH s ee HapacTaHHs

(Touka 3, Ha puc. 5.1, 6);
t* — NPOMOMKUTENLHOCTL JKCIUIyaTaMH ¢ MOMEHTa Hayaja
rerpanaumu (t.e. ¢ T, = 10 ner),
A — dynxuus nerpagaunu (u3noca). Jns npumepa, Ha
puc.5.1,06, COOTBETCTBEHHO:
A, = 0,006;
?\,5 = 0,016.

5.2.2. [Ipounocmv apmamypst IPUHAUMAETCSA 110 UCIIOJHHUTELHOH
JOKYMEHTAUUN UNU nu. 4.2.2, ecii He OOHapy)XeHa 3HauuTesbHas
KOppO3Husl cTeEpKHEN. ECnn Ha apmarype MMEIOTCS TOJICTHIE CIOHMCTHIC
OKHCIbI [IPOAYKTOB KOPPO3WUHM, AJISI HAYAJILHOW [IPOYHOCTH BBOUUTCH
ko3(ppuuueHT 0,95.

Koppo3sus apmarypsl, yydTbhiBacMas B pacyere no Mniaoiuaiu
apMarypsbl, k', onpenensercs 1t KaXXA0ro psaaa apMaTyphi, a yBENH4YCHUE
KOPPO3MHU MPUHHUMAETCA Kak (PYHKUHS U3HOCA C MOMEHTA IOJHOH
KapOOHH3aUMH 3aIUTHOTO CJIO.

Ha(t) = el(tnTkﬁ)—l - 100% (5.2)

Ecin usnoc apmarypst (M ) npessimaer 60%, apMatypHble
CTEP)XHH B pacuere He YUMTHIBAIOT. 3a pacyeTHYIO BeNHUYHHY k),
NPUHUMAETCs CyMMapHas MJowalb apMarypbl B MaKeTe ¢ YUETOM
KOpPO3WHU.

5.2.3. Kapbonuzayusi bemona 3alllHTHOO CJ105 onpeaciseTcs A
yCTaHOBJICHHSL MOMEHTA Hayana KOppoO3uH apMaTypbl.

BeposiTHOCTHass MoJienb nmpouecca u3Hoca 0eToHa 3aUTHOTO
CJIOS 110 CTENEHU ero KapOOHHM3ALMH U BhillIEIAYUBAHUS!

002

2
TI{6 = Kzlf '(Ymva 'Vka), (5.3)
3
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rIe

o, K, V., V, - cpennne 33a4eHys TONUMHDBI 33LHIMTHOTO CIIos
11 CKOPOCTH Mpoecca, KOOPPUUMEHTHL! BAPUALNY, ONPEHENSICMBIE N0
pe3yiAbTaTam 3aMepoB:

2 172 2 72
f VvV -V ﬂ\/lﬂ(yn‘va)l*(]*yix-vkq)
'(Ytlﬂ d k‘_)) T ] 2 V2 "
- Yl'l; X

Pacuersl T _ BO3MOXXHO NpOBOAKTH 110 HOMOrpamme (puc.5.2) ¢
ucnons3oBaHuem 3navenuid V , V, K (maba. 5.1) v QL.

Obo3nauenusi, npuHAMvIe 8 HOMO2PAMME:
O — CPEJIHSA TOJIUMHA 3aILUTHOTO cllog DeToHa (mm);

V,V .V — kosppuuueHThl BapHAUUU 3aLMTHOIO €01,
1 Py3nu 1 IyOUHBL KapOOHU3aUUH, COOTBETCTBEHHO;

Y, — XapaxTepucTuka HaexKHOCTH (Y = 1,045 npu BeposTHOCTH
0,95), KBaHTUNL;

K, —cpenuss BetdunHa 3GppexTHBROro koadgdutimenta guddysuu
(mm/200'?), rne

(5.4)

M
Zal

K — n=}
9 5
0,5 (3.5)
2.1
1=}
rae a, — 3aMepeHHas Mmy0OHHa kapboHuU3aLuH;

N — YHUCJIO U3MEPEHUH;
t, — Bo3pact OeToHa.

(f“x/f-(!-—j'f-Vf)(f—-vﬁiVQ\z

1=y, V¢

\ 7 y

Y=

Hamenenue ryOutb KapOOHM3aUMM BO BPEMEHH MOXET ObITb
APUHATO NO JIMHEHHOH 3aBHCHMOCTH.
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Puc. 5.2. Homorpamma s onpegesendst T

T

5.2.4. Teomempuyeckue napamempol — TOJIIHHA JJIEMEHTOB,
[UIOLIAAb CEUEHHH ~ ONpEHesioTCs 0 (PAKTHYECKMM 3amepaM (CM.
nn.4.2.5). I'padpuueckas uHTEepnpeTauus U3MEHEHUS XapaKTEPUCTUK h ,
f,R,F w'l  depe3 nokasarejd W3HoOca NpuBejcHa Ha puc. 3.3, Ha
KOTOPOM YCJIOBHO TIOKA3aHO HECKOJIbKO XapaKTEePHbIX TOUYEK:

I — pakrnyeckas rmuiowanb O€ToHa Ha2 MOMEHT HMJIECHTH(HUKA-

UM H;

2 — IpPOYHOCTE OeToHA HA MOMEHT T ;

3 — yMmMeHblIeHHas Npo4YHOCTh OeTOHAa HA MOMEHT UACHTH-

pUKaALHU;
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4 — npenenbHOE CHUXXEHUE NPOYHOCTH DEeTORa (npenenblbli

H3HOC);

S — NPOACJHPKXUTENLHOCTL KapOOHU3AUUU 3AUIMTHOTO CJIOS;

6

— 3a()MKCUPOBAHHLIN NPOIIEHT KOPPO3HH apMaryphl Ha MO-
MEHT HJICHTH(HUKALKUH,

P S E—
—— ey — ey gl Bl

—

e g et Sy

T BoapacT MecTa, T, rogb

»N
9]

Puc. 5.3. M3menenne Bo BpemMeHu cedeHust 0eTona naurel (K ),
npoyHocTH Gerona (R ) B cedenust apMaTypbl H3-3a KOppO3uH

94

(F,):
1-6 — xapaxkmepnuvie spemernnste mouknu (nn. 5.2.4)

3.2.5. KonnuecTBO 3KBUBAJIEHTHBIX FOAOBLIX UHUIKJIOB HATPYHEHHS
NAuThl Banok onpenensaercs N0 OTHOWEHUIO K OCEBOH Harpyske
3TAJIOHHOro rpy3osuka, Q = 12 m [10] unu k ocepoit Harpy3xe A-lI.
[Ipu 3ToM paccMaTpuBaETCa COCraB ABUKEHHUS HA MOMEHT WIEHTH-
QuUKauUU U HAa MOMEHT CTPOUTENLCTBA (T.€. B ITPOLLIOM).

Y4eT pasnuuHblX YCIOBUH OBUXKEHHUSA B [IPOULIOM JAET BO3MOXK-
HOCTb YCTAHOBHThL PEAJIbHBIE YCIIOBHA HArpPyXEHUS, KOTOPHIE 3aBUCAT
OT UHTEHCUBHOCTH ABHIXKEHUA, COCTAaBA MMOTOKA H MAKCUMANILHOrO Beca
apTomMo0uud. EC/H y Brajensua OJOPOrH OTCYTCTBYIOT YKAa3aHHLIE
JNAaHHbIE 332 NMPOMIEALINE MOAbI, AOTYCKACTCA NMPUHHUMATH:

FONOBOH TEMII POCTa UHTEHCUBHOCTH, apopord I-I1 xarero-
puu — 3% u goporu V-V kareropuu — 1,5%;



GUKaALNHY;

HArpy3ku) — no mabna. 5.2.

[IDOLEHTHLIM COCTaB 110TOKA — 110 JaiHHbIM Ha I'ojl HIEHTH-

MaKCHMAaJIbHb{H BEC TPAHCTIOPTHOIrO CPEUCTRA (CBEPXTAMKEIILIC

Tabruya 5 1

Inauenusn senunun X,V YV npu pasnudnoix yenosunx
IKCHIIyamauyiu ;me.uesoﬁemomtbm KOHCMPYKU L

[

h

No
/1.

1

.17

—

Yeaopus akcIuiyaTraunuy
KOHCIPYKIIMH

Ha omxpeimom eo3dyxe (onopul,
[nAumol, NOKPbIMus, npoaemIble

_|cmpoenua) [24]

beToH HOBBIIEHHOM IOTHOCTH (p>0,86),
MapKa 110 BOLOHEIIPOHMUAEMOCTH:
B(W)8
B(W)6

i

'12:»”

Beton moBblNIeHHON TUIOTHOCTH (p>0,82);

MapKa 110 BOJORCIIPOHHUBACMOCTH.
B(W)4

1.3.%]

Hennorusi# 6etoH (r <0,82);
IMApKa 110 BOQOHENPOHHLIAEMOCTH MEHECC

B(W}4

1

-

2.

_|kucavix 600 ¢ bemon) [23]

A A

Onopei, niiumot, ROKPHINUA,
npoieminsle CMpoeHus MoCcmog,
IKCHIyamupyemuple 6 cpedax ¢

A3AUYTLOU CHIEHENbIO azZPECCUBHOCMU
(no npuznaxy Kkapoéonuzayuu,
GLIUEIAUUGAHUA BemOHa U NPOIUKAHUS

2.1.

CEe,ua c1ab0il CTene Y arpeCCUBHOCTH

jr2030 0,20{0,17

2.2. |Cpepa cpeieii cTencHu arpeccuBHoCTH | 3,0- 5,0 0,17
2.3. |Cpena Bricokoit cTenenu arpeccuBroctd | 35,0-8,0 O 30{0,17

*) [notHoc1p GeTolla 1a IKCIIYaTHPYeMOM OObeKTe ONpeaeserTcs 1o
PE3yJIETATAM MCILITaHHs KEPHOB WK APYTrUMH (HEpaspyiatoHMH) Cioco0amu,
[0 CReilMaibHblM METONNKAM.
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Tabnuya 5.2
[Hoxazamenu ona ceepxmadicenslx mpanCROPMNLIX CPeIchie

Ilokaszarenu pJist nepuona, mﬂ

1961- | 1975- |nocae
a0 196111945 | 1990 | 1990

XApaKTEePUCTHKA
TPANCHOPTHOIO CPEeaACTBA

S 1 3 . )
|Hanbonbimas macca, m:

- 3TAJIOHHBIA ARTOMOOUNE

[

15 20 22 24

?

- ABTOMOOWIIL € NOJAYNPHUENIOM | 50
Hucno oceu: 1
- 3TAJIOHHBLIH aBTOMOOUIIL 3 |
- aBTOMOOWIIE C IOy IPHLIETIOM 6
HanGonpiiee AaBIEHNE Ha OCh, M
- 3TAJIOHHBIA aBTOMOOU S 9,5 |
- ABTOMOOMIIB C ITONYTIPUUETIOM | 10

Yucno 3aHUX TCHCKEK U

KOJIMYECTRBO OCEH B TEeJIeKKe:
- 9TAJIOHHBIF aBTOMOOHJIb

- aBTOMOOMB C ONYNPUIIETIOM
Hanboneiliee nagieHue Ha 3aJIHIO0
TEJICKKY, M.

- STAJIOHHBIA aBTOMOONIIL

- QBTOMOOHIIBb C ITONYNPKIETIOM

i |12 | 1) | 12
2(1)  12(142)12(2+2)|2(2+3)

—

Pl sy el

f

H

10 16 | 18 | 19
8 16 | 18 | 25

5.3. OcTaTouHbIH pPecype N0 KPUTEPHIO BHIHOCAUBOCTH ILTUTHY

Pac4yeToM NIKTHL B [IONEPEUHOM HAMTPABAEHUH UCIIONL3YETCS 115l
ONpenCHeHUs CPOKa CAYXObl O MOTEPE BHIHOCIMBOCTH HHXHEH
[TONEePEYHOH apMatyphl B CEPEAMHE JIMTHI U BEPXHEH apMaTyphl Haj
0aJIKOH, a TAKIKE 110 ITOTEPE BbIHOCIAMUBOCTH DETOHA B BEPXHUX BOJIOKHAX
CEpEeAHUHBI TUIMTH! (MPOACILHBIE LIBHI OMOHOAUYUBAHUA) U MO HU3Y B
MECTE NPUMBIKaHHA K BYTY. Pacuerb! BBINOJHAT B COOTBETCTBUHU C
TpeOOBaHUAMU N. 4.3, HO ¢ Y4E€TOM YCTaHOBJEHHEBIX haKTUYECKUX
¢dyskumii nerpanaunu marepyuanos (m. S.2).

3yayenus T ONpeResnstorT No NJAHHLIM Ha HAYaso 3KCNIyaTaluy
(1o HayanbHLIM XapaKTEPUCTHKAM MATEPHAJIOB U HAYAJILHBIM YCJIOBHAM
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HArpY>KEHMS) U 10 JAHHLIM HA BpeMs MACHTH(UKALIMH, T. €. 10Jyuaem
[I0Ka3areln Tm m 1 . 1lo 5TuM nokaszarensiMu onpenensitoT rogoBow
[IPOLICHT HAKOTUICHH NOBPEXKACHHH Ha yKa3zaHHOe BpeMs — O, H O, (cM.
nn. 3.5.11).1lo stum rnokasaresssM cTpouTcest 00006WeHHbIH rpaduk
usMeHelun W , ucnonnsys @yHkuuio (e¥-1), u onpenensercs
ocTaTouHbid pecypc T . Kpurepuem NOCTHIKEHHS NPEREIILHOIO
Hakorienuss noppexacHu (T¥*) sBiseTcsst MOMEHT JOCTHXKEHHUS
CYMMapHOI'O 3HaYCHHs (O 10 roaam, BENHYHHOH, pasHoH 1,0, T.e.

%

TC.II TZH
Z(Dl (1) =1 I GM — 1+ (DO)L (5.6)
1] 1

5.4. OcTaroyHbIA pecypc no KpUTepuio nNpoaoJIbLHOH
TPEIIHHOCTONKOCTH
5.4.1. 110 jaHHOMY KPUTEPHIO H3MEHSIIOLLMMCS BO BPEMEHH PECYPC
LHPENBAPUTENbHO HANPSKEHHBLIX KOHCTPYKUMH BBIMUCISIOT uepes
KpuTHUeCcKHe KodPULMEenTh HHTEHCHBHOCTH, K, no dhopmyne:

W — Ktl _Kmm (5 7)
| KU o Kmm | .
Rﬂ’ Rﬁ‘ Remm
KII = 2 !KU — ! ;I{mm — > (5.8)
Gﬂtl GHO Gﬂmm

rue

\ — pecypc [POYHOCTU MO KPUTEPUIO NPOROIBHOH TPELLIHHO-
CTOMKOCTH,

K, K, K~ peseps (3anac), pacCilTbIBAEMblH 110 [1apamMeTpam

t?
CHulTI {1], coorseTcTBEHHO, HA MOMEHT TEXHUYECKOW AHArHOCTHKH, Ha

HA4aJl0 ¥ KOHEL IKCIU1yaTaluy,
= R — cm. CHull, n. 3.24 (Bennunna R B xoHle

emin g,mc2

SKCIUlyaTauun JO/DKHA ObiTh MeHbLIE R ).
dopmyna (5.7) moxer ObITh NpeobpazoBana B Oosee ynoOHbLIM

AL PactyCTd BUA!
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R -
Bt Owi Oso
Vo= o 204, (5.9)

Bl

e

0,4 — nOpOroRbIA YPOBEHDL pecypca 1o I0KA3aTe0 POJIONIBLHOI
rpeuHocToixoctt {28-30), onpenensroumuil paborocnocobiocTh
KOHCTPYKLUH, Tp.

3.4.2. Hanpsokenue G BLIMHCAIOT C YYETOM H3MEHEHHS BO
BPEMEHHM XapaKTEPUCTUK PAacHETHBIX 3JIEMEHTOB CEYEHHS: CBOWCTBA
OeTOHA NAXTHI, CTCHKH, HIDKHErO Nosca, HanpsHKEeHUH B apMaTypHbIX
[1Iy4Kax, 4 TaKXe C y4yeToM 00pa30BaHMs NMONEPEYHbIX TPEIUUH,
HAPYIIEHHUS CBA3CH MEXJY JIEMEHTAMHM NPOJNIETHOIO CTPOEHUS W Jp.
[To (5.9) nanpsaxeHus MOryT onpeaeasaTbes kak B noboil Touke
OETOHHOIO CEUEHM, TaK ¥ B JJIOOOM apMaTypPHOM JJIEMEHTE.

5.4.3. Ina onpenenenust cpoka cayxbel T W ocratoynoro
pecypca, AT, crpouTcs rpa@uk U3MEHEHHS pecypca NpovuHocTH, W(t),
N0 KOTOPOMY OlIPENEeNsoTCs BCE BpEMEHHBIE ntokazarenu. Ilpumep
TaKoro rpahuka NpUBEJICH Ha pac. 5.4, Ha KOTOPOM NOKa3aHO:

® CHWKeHue npodnocTy Oerona (R ) — kpusas 1;

YBENHUEHUE CKUMAIOIUX HANPSIOKEHUNH B OETORE Npw
COXPAHCHUHU NTPOEKTHOMN BENMUUHBI 0OXATUS (DK OTCYTCTBUH
M HAJNW4YNU TPpeluH B OETOHE) — KpUBas 2.

B TO X€, HO Ans ciaydas (3adMKCUPOBAHHOrO NpU UIACHTH-
bukauuu) cHuxenuns odxatua 6CToHa TNUTHL, [N CiIydaeB
Oe3 TpewuH (kpuBas 3) Uy ¢ TpelnHaMy (kpupas 4);

@ MoMeHT uaenTuukauuu (T = 33 ropa), noreps paboro-
cnocobnocty (T = 54 rona) u npeaenvsis pecype (T ~ 72
roga);

M OCTaTO4YHBIMA pecypc padorocrnocodocTy ATP--Ti = 54-33 =
11 ner.

Ha puc.5.4 M0o>XHO BUAETH 30HY NOBBLILIEHHOIO PUCKA, HAYHHAIO-

HIYIOC OT NEPBOro NMEpeCeUeHUs KPUBBLIX NMPOUYHOCTH OeToHA U
HanpspkeHuH (ysacTox Mexay T u T ).
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E I I : ] P - # ,:..- :
'g 1600 -‘ & : SO
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% 1200 : H _I* THOTO HCKa | I 1
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g ; : Ly T{m' .t . o ; i E I
| : i
2 800 1 N T T A O R S I
= J 3 16 24 32 40 48 £3 84 72 80 28 6 104
= T, =33r Tp=64 7 T =721

Bo3pacT mocTa, 1, roganl
Puc. 5.4. HanpsizkeHHst H NPOYHOCTL 60eTOHA IJIHTHI O ToJAaM
IKCIIIyaTAllUN

Hns onpenenenns HagpsHKeHUM cedeHue OasiKu pasjesisieTcs Ha
yyacTku (0noku 1, ..., 5, puc.5.5), B KOTOpHIX ONPENCAAIOT 3HAYEHHS O C

y4eTOM (PaKTHYECKOM MPOYHOCTH OeToHa U pedexToB (Hanpumep,
TPEUIMH) U U3MEHMBILIHUXCA BHCUIHHUX BO3AECHCTBUM:

B b ' 3 re
- ) 03 ) . Ga
< 7 i
2 7 2 z
3

PUKTUBHDIC HANDAXONUA IHUIY

Puc. 5.5. Pacuernast Moaesis ajin oupenesieHuN HOPpMaJlbHbIX
HANPSUKEeHU
a — ceyenue; 0 — nazpyaku u oeghopmayuu; B 1 r — HANPAICEHUA 6
bemowne, coomeemcmeenno, 6e3 yuema u C yuemom mpeuwjun
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M , - u3rubalolyi MOMEHT OT MOCTOSIHHOH U BPEMECHIIOM
HATPY30K;
N - ycuane oOxaTus;

@ — yrojl NOBOPOTA CEUEHHUS.

5.5. OcraTtounbiii pecypc no KpuTepuio NMpo4HoOCTH

5.5.1. Ocrarounbl¥ pecypc, KaKk ¥ B NpeAbLAYINNX Cliyyasx,
OTNIPEACHAICTCS 10 PE3yNbTaTaM PacueTa KOHCTPYKUHH C UCTIONH30BAHUEM
GAKTHHECKUX XAPAKTEPUCTHK MATEPHAJIOB, YIIOMAHYTHIX B M. 5.2
[{lenecooOpa3sHo BHIMOJHATH pacHeT NO XapakKTEPHBIM TOUKaM,
COOTBETCTBYIOIHM PA3IMUHOMY NEPUOIY IKCIIyaTalMM (CM. puc. 5.3),
HalpUMepP, Ha MOMEHT:

— cmpoumenbcmea,

—  3asepuwenust nepuoda npupabomku, T,

—  kapbouuzuposannou moawguitel 3auumiioco cnos, T
Ko
—  uoenmucpuxayuu, T,

!

—  docmudicenist MUUMAIBIO OONYCMUMOL npounocm bemona,

(T )

» M 170 (xnace B12) pana 6anox npoaeTHbIX CTPOSHUH ¢
OObIMHON apMaTypoOi;

» M250 (knacc B20) gns 6anok nponeTHuIX CTPOEHUH ¢

HanpPsiraéMoOH apMaTypo#l.

5.5.2. Tlo pesynbpraraM pacyeTroB CTPOMTCA IPaPUK U3MEHCHUS
yCJHIOBHA MPOYHOCTH S S S, 110 KOTOPOMY ONpPENEAAETCS
OCTATOYHbIA CPOK CiyxObl 4O norepyu paboTocnoCOOHOCTH, Tp. 370
BpEMS COOTBETCTBYET MOMEHTY, KOTAA 110 ONHOMY U3 KPUTEPHUER YCIOBUS
NPOUYHOCTH IIPaBasi 4acTh OKa3bIBaeTcs MeHblue nesoil Ha 30%. Ha
puc.5.6 370T MOMEHT COOTBETCTBYET NEPECEUECHNIO KPHUBBIX rpaduka ¢
rOPU3OHTANLHON JIMHUEH

= 0,7.

BHYTP BHCLI
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Paccunrannsli 10 rpadguky ocratoulibli pecypc no paboTo-
CIOCOOHOCTH YKa3biBaCT HA BPEMS IKCIUIYATAUWUM /10 PEMOHTA WM
PEKOUICTPYKUHHU MOCTA.

5.05.3. Ocrarounsit Cpok City>Obl 110 NPOUYHOCTH ONPEACIISIETCS
AJIsl Cnyyaes, Koria:

@) BbIMOJHEH PEMOHT WIIM PEKOHCTPYKLMS MPOJETHONO CTPOEHMUSI
(ouipeaessieTcst MOBTOpHast paboTOCnocOOHOCTL BaNoK);

@) W3-3a BPEMEHHOH HEBO3MOKHOCTH BbIIONAHCHHA CKOPEHICTO
pEMOHTA TpeOyeTcss OrpaHuyYeHe yCIOBUM ABHXXKEHMS. YMEHbUWEHUC
MaCChl HArpy30K, T.€. CHM)KEHME S~ (pacueToMm Onpenensior
HOBTOPHYIO0 PabOTOCNOCOOHOCTL DANOK, Tp* Ha puc. 5.6);

1,5 it ; o

SaHyT /o
YCROBUS NPOYHOCTH, YTP /Saneinn

b et wgy e - e

| ) .

J To T«6 Ty Tp1 Tp2Tp Tmax
BoapacTt mocTta, T, roasi
PrC. 3.6, YCaoBHLIH rpauK U3MEeHEeHHA YCIAOBHH NPOYHOCTH:
1 u 2 — Haxknounole cevenus noo oelicmeuem, coomeemcmeenno,
momenmoe (CHull popmyinst 103 1 104) u nonepeunou cunoe
(CHull dopmynst 94-96); 3 — Hopmanbhvie ceuenus npu uzzude

(CHull dopmynut 54 u 57); 4 — mo srce, nocie cnucenus maccol
MPAHCROPMILIX CPEOCING
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6) 13-3a HEBO3IMOXHOCTH CKOPEHINEro peMOHTA NMPOUCXOAUT
cy)weHue rabapura npoesna M, CiefoBareNbHo, pa3rpy3ka xpanHux
0anok (pacycToM ONPEaeNSIOT OCTaTOUHYIO paboToCnOCOOHOCTL IS
CPEAHUX, MEHEE Harpy>XXeHHbLIX 0aoK).

5.5.4. Ha ocHoBaHuM pacyeToB, yKa3aHHbIX B mm. 5.5.3,
ONpEeACsIOT H3IMEHEHUE I'PY30NOABEMHOCTH BO BPEMEHH, ABNAKOIUEHCH
noxKasarejeM ONHOLO W3 BAXXKHEHIUUX NOTPEOUTENLCKHX CBOUCTR
coopyxeHus. FIsMeHeHue rpy3onoa-eMHOCTH BO BPEMEHH NOKa3LIBACT,
KaK 3TO NOTPeOUTENHhCKOE CBOWCTBO U3MEHMUIOCH K MOMEHTY
HAEHTHOUKAIIMKY U MOXET U3MEHSTHCS B AajibHEHIIEM, a Taloke KOraa
OyAeT NOCTUTHYTO MUHHUMAQJILHOE 3HA4YEHUE IPpy30NOAbEMHOCTH, MO
KOTOPOMY YCTAHABIIMBAETCS HEBO3IMOXHOCTh JaJbHEHWICH 3KCnya-
TaUMU COoOpyXeHHA. KpuTepueM HEBO3MOXXHOCTHU AalbHeHIUeH
IKCMNYATAUMU MO NOKA3aTEN0 FPYy30N0ABLEMHOCTH NPONETHOIO
CTPOCHUSA MOXET ObITh MOMEHT CHHXEHUA AONYCTUMbIX HArpy30K A0
CACAYIOWMX BEJIUYUH:

Q. = 18 m — macca TPEXOCHOro aBTOMOOMSA, IBHKYIIErOCs B
NOTOKE;

Q. =32 m— macca YeThbIPEXOCHOr0 OAMHOUHOrO TPAHCIIOPTHOIO

CPEACTBA B HEKOHTPOJIMPYEMOM PEXUME JBUKCHUA.
Ha puc. 5.7 npuseneH rpagux U3MEHEHUS IPy30NOAHEMHOCTH
NPONETHOrO CTPOEHHA, KOTOPLIH TOKA3bIBAET, UTO
—  NpeaeNbHbIH CPOK CRYXOBI MPONETHOrO CTPOEHHSA MO
BO3MOXXHOCTH NPOITyCKa aBTOMOOHIBHOW HArPY3KH COCTaB-
nger 60 nger (ocrarounsiit pecypc 30 ner);
— [0 OAMHOYHOH Harpyske — 77 ner (ocTratodHuId pecypc 47
NET).

5.6. IIporno3 cpoka ¢iyx0bi 1o NPHU3HAKY BBLIHOCJIHBOCTH
XOMYTOB HaJ{ TpeuHOM
5.6.1. PacyeToM KOHTPOJIIMPYIOTCS UIMEHAIONIHECSH BO BPEMEHHU
HAlPOKEHUS B XOMYTax W NPOUYHOCTHEHIE BO3ZMOXHOCTH apMaTypHO

CTaJIM MO NPH3HAKY BHIHOCJHHWBOCTY B CUTYAU MU, KOTAa BO BPEMS
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Puc. 3.7, YCaoBubii rpadiik U3MEHCHHS TPY30NGILEMHOCTH
{HPOAETHOrO CTPOEHHUSA:

I n 2 - navansuas 2pyzoncoveMnocms, COOMEEMCmMeEeH9, No
OOUHCHHOU U AGMOMOOUTLHOU HAZPY3KaAM; 3 — 200
udennmugpuxayuu; 4 1 S — Kpreaa UIMeHeHuUl, COOMBEINCHIEEHHO,
Q nQ ;6u7T - Momenm nacmynienus ineeoIMoICHOCMU
IKCHAVAMAIIHE, COOMBECHICIGEHNHO, OJIR OOUHOYHOU HAZPYIKU U ONA

aenomoouneu

dKCIAyaraliyyd B CTeHKE 0aJIOUHBLIX KOHCTPYKUHMH 00pa3yrTCs
HAKNoOHHBIE Tpouiuie. ONBITOM JKCNAYaTaUMH YCTAHOBJIEHO, YTO
NEHCTBYIOIHC YCHOBUS pPacuyeTa CTCHKM HA TPCUIHHOCTOUKOCTH IO
HAIKJIOHHbIM CEYEHMAM HE HCKITIOYAIOT BO3MOXHOCTE 00pa30BaHUs TaKUX
tpemms (12, 31, 32}, BeposTHOCTE MX 00pa3oBaHys 4acTO AOCTUIacT
20-30%. Hawxnonnas apMarypa H, 0CODEHHO, XOMYTHI, IMOIIABLIMAE B
ceyerue ¢ TPEUMHOH, HAYHIAKT padoTaTk B JIOCTATOYHO XKECTKHX
VCHOBHAX HA BEIHOCJHBOCTL. PEeKOMeHAALHHN HACTOAIIEH riaBbl
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WL 0T YR s IIPOBEPKH OCTATOMHOO CPCi@ ClY.KOBI XOMYTOR NG
Yoy BOAT Va9, eV IPY 00CHSACRAIMH YCTaHOBIICHO HATU'IME KOCHIX
COCIPR (0 - THEM > 0,3 ae.

bl Y RACTOn OJA PACYUSTHOH [IPOBEPKH XOMYTOB 1d8 BRIHOC-
5000 BBI0BNACTC B UNCHENAX TPOTH KPAHHEN 0alku npclierHoro
CTROEL M, IPENAE RCEro, 8 MECTax ¢ MUHHUMAALHBIM [1POICHTOM
REPTHEA 31 aDMUPOBANMs, TAE B TIPEACbl HAeHTHDUIIIPOBAHHOH
CPCISHIILL HONG 48T MUHUMAJBHOE YHCRO XOMYTOB., PacueTHas
HAKIOHNAS TNCLHA TROBOAWTC B MECTE 2aDUKCHPOBAKBON TPEIUHDI
(BOMIU3YU NIHWH, NCPRCUAUKYIAPHOA UMABHEIM PACTATHBAIOWIUM
HAMPUIKEHUAM }, HA vy GBHC HEHTPA TOKECTH TIONEPEHHOIC CCUCHMUs.
JinuHa pacyeTHod (T.€. YYACTBRYIIUEH B pacueTe) TPEUlHLl TPUITH-
MaETCl PABHOH [ACCTOAHKIO MEKAY NUHUWAMY LUPHUMBIKAHHAN RCPXHEND
1 HHZKHEr'O TOSICOB.

5.6.3. MaxcumMan usie Banps&enast B XOMNYT2L ) onpe-
AENAIOT 10 (PODPMYIIE:

Cg =0y + 0, , (5.10)
rie
O,, — MAKCHMAJIbible HANPHKCHUA B XOMYTs, OV CHOBICHHIbIE

BO3HUKAIOUWIAM B HEM HOPMASBHM YOWHHSM T BPEMEHOW 1
TOCTOAHHON Harpy3ok;

G,, — TO XK€, HO BCACACTRUAE V70204 XomYTd, Bot3niBACMOro
PACKPLITHEM TPEIUUHB! Ul PACYE T THY 7 BPCMCHHGT Garpy Kol

CpoK CiyxOBL i(0 BMUOCHARG Ty XOMYTUN §  GIpSAENIuf T

(4.3) u (4.4), npunuMas 3HaucHue o 0o (3155, % oTonoil:
E
oy = (8,sina-+ A,zose ) =2
Y
ey L U220 4
o, =(A cosu+ A sine k- r (5.1

rAC
O — YIOJl HAKJIOHA TPCHHUHYL: ¢+ 0 1B dSiK;
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E, - monyns ynpyroctu apmaiypel, x2/cm’,
d ~ JHaMETP CTCPHKHS (XOMYTd), CAL;
_— ‘ ' . .
OLp YCJioBHas JUIHHA apMaTypPHOIO CTCPXKHA:
o = 9d (apmatypa 1nepruoaru4eckoro npodulis),
o = 13d (iaaxas apMarypa);

y 2 _4E.1JJL
G 5

J. — MOMEHT HHEPLUY CEHCHMS CTEPXKHA, i,

0 = 120 Rd; R — mapka 6eroHa (cpeiHee 3HaYEHHE TPORHOCTH),
Ke/cm’,
A v A — BenMUMHBl PACKPBITUS TPEILMH M CABUI'A KPOMOK,

NONYYaeMbi€ NMPH UCTHIBITAHUAX (JIATYPHBIX M3MEPEHUSIX) 1O NOABVK-
HbIMM HAMPY3KaMy C SKCTDALIONAUMEH HA PACTIETHYIO.

N 08,0160 d
G;nax:__ x 4 27 <,

- —-RZ . :
A, JC * (5.12)

IIC

N # Q - HOpMaJbHble W NOTEPEUHBLIC CUIILI B XOMYTE B MECTE
[IepeCceyECHusi ¢ TPEUIMHOM;
A — nnowanh CEYEHNs XOMyTa, eM”

C=Ksd/4EsJ,

K. - ko3bdunyenr peaktuBHOr0 conpoTuBjienus Getona,

O
NPUHAMACMbI} paBHbiM 12K

E — monyni ynpyrocty craiay XoMyTa.

5.6.5. 3pavenna N # Q BBIYMCIIHIOTCS, HCXOMS U3 YCIOBUSL, YTO
[NABHBIC PACTATUBAIOLIME HAIIPSKCHMUS, KOTOpPBLIC 1O 00pa3oBanHusl
TPEW LI BOCHPUHHUMAIUACHL OCTOHOM, MOJHOCTBI MEPEIaloTCa Ha
XOMYTht U TIPOJOILHYIO pPAacHpeleauTeNIbHY0 apMarypy. Hpu oripe-
ACNCHUAN THasBHblX PACTATNMBAIOIIMX HAUPSUKEHUH YYUTHIBAIOT BO3-
MOMCHBIC HOHONHATEILELIE HAMNPSDKCHUS B CTEHKE, BBI3BAHHbBIE PE3KHUM
nepenanoMm Temneparyp sBosgyxa (m. 3.2), npuuaumast 20-npoueHTHYIO
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BEPOATHOCTE MOSBACHUA TAKWX TEMNEPaTypHBIX BO3ACUCTBUU (T.e. C
xodhmerienrom o= 2.2 8 (3.7)).

J.0.& TipH onpeaene M 0CTaToOMHOIO PECYpCa NMPOBEPKA XOMYTOR
N0 (PUIHAKY BLIHOAHBOCTY BHTIOINLETCA OT MOMEHTA PACKPbLITHS,
HAKTOHGLOT TPEeUinHL! Ha senuuany O = 0,5 mam. MoMedt packpeitis
Tper. it i:a 0,5 Av nipundmaercs no rogy nepBoro YNoMuHanus od
YTOM B & Spaasax o0cneoBaHug. ECiyd NpH nNpeamecTRYIom e
HAEHTHRHEILHA PACKPLITHE TPEUMHBI COCTaBIsUIO MeHee 0,5 am, a npu
NOCHEAYIOHIEH — 0osiee 0,5 MM, PaCUCTHBIA MOMEHT JOCTHIKEHUS o =
0,5 Mt OIPEUENHETCH HHTEPTIONALHEN.
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ITPHITIOKEHHE |
[IEPEYEHb PABOT
O COAEP)KAHUIO U PEMOHTY XEJE3OBETOHHBIX
MPOJIETHBIX CTPOEHHH, BBEJIEHHDBIX B
KJACCUDPUKALUIO POCABTOIOPA

HopmarusHbie NOCTOAHHBIE PA0OTHI

Becenne-nemne-ocennee coodepiucanue

— OYHMCTKA MNOBEPXHOCTEHU OT [PsA3M, HAHOCHOI'O T'PYHTA,

pPaCTUTENIbHOCTH;

—  [POMbIBKA ONOPHbIX y3J10B DaJIOK;

— HaHeCceHHEe BEPTMKAJIbHOM pa3MEeTKH Ha HU3 (pacafiHbIX 0anoK

YTENPOBOAOB HaJ aBTOAOPOTaMH.

Jumnee codepaicanue — OUUCTKa OT CHEra, NbIa TOPUEBLIX YUACTKOB.

Hansop

» [OCTOSIHHBbIX HAA30p — NMPOBENEHHUE OCMOTPOB Kaxasic 10
JIIHEHU;

» BECEHHUH OCMOTp (NEPUOAUYECKHI) C COCTaABIEHUEM
BEAOMOCTEHN JIC(PEKTOB M rpaduKa UX yCTpaHEHMs B paMKax
CBEPXHOPMATUBHLIX pabdOT MO CONEPXKAHUIO;

» OCEHHMU OCMOTp (TEeKYLIMH) C COCTABJIEHHEM BEAOMOCTEH

NE(PEKTOB;

BEJICHUC KHUIHM MCKYCCTBEHHOIO COOPYKCHMUS,

YXOH 32 CMOTPOBBIMH YCTPOHUCTBaMH.

CneuuajibHbie paboThI 110 HAA30PY

O njaaHoBasg AUAarHOCTUMKA MOCTOBOro coopyxesus (1 pa3 B 5
JIeT);

0O 1mnadosoe obcnenoBanue (neppoe — uepes 15 ner, nanee — |
pas B 10 ner);

O HabmoAEeHHE 32 COCTOSSHUEM COOPYXEHUH B MIPEAPEMOHTHLIH
nepuos (C MOMEHTa OLEHKH “HEYJOBJIETBOPHUTENbLHO —
€XEroHO, BIUIOTh [0 Hayalla peMOHTA);

O npeanpoekTHoe o0cIeNOBaHME Ui COCTABAEHHUS NPOCKTA
PEMOHTA (PEKOHCTPYKUHU) COOPYIKEHUS;

VYV VY
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oOCaeNORAHUE MUIS OLIEHKH pabOTBl COOPYXEHHS;
HCNBITAHHUE, €CNH HCOOXOAHMO BbISBICHUC (PAKTHYECKOM
pabOTbI COOPYXKEHHUS.

b. lpohuiakTnKa

&

YCTPOHCTBO KO3BIPLKOB IS YCTPAHEHUS NTONAAaHUs BOAbI Ha
acaiHbIE MMOBEPXHOCTH KOHCTPYKUMH;

ruapodobuzanua GacagHblXx KOHCTPYKLMH (0aJIOK, apok,
CTOCK Y MJIMTHI HAAAPOUHBIX 3JIEMEHTOB), & TAKXXE ONOPHbIX
Y3JIOB,;

3aJlefIKa TPEIIWH ¥ CKOJOB, YCTPAHEHUE NOBPEXACHUN
OJIMHOYHbIX YYACTKOR 3AUIUTHOIO CNOs OETOHA KOHCTPYKUW;
YCTPAHEHHE HAPYLIEHHBIX CBA3€H (IIpUBapKa HAKJIALO0K

nuapparm, DETOHUPOBAHWE CKOJIOB DETOHA U Ap.);
3alMTa OT KOPPO3HH JIOKAAbHO OrOJIEHHON apMaTypbl;
3aTUPKa OJIMHOYNBIX TPEUIUH Ha NMOBEPXHOCTH Oe10HA.

B. [lnanoro-npeayvapeagrenninie padborhl

108

¢

ruipodobu3aLms MM OKpacka 0€TOHA KOHCTPYKIMA (MUJIKATDLI,
pebep Hanok, apok v Ap. 3NEMEHTOB);

PEMOHT AHadparm;

3apesika OSTOHOM MPOAOMOB B MUIMTE MPOES3KEH 4acTu ¢
YCTAHOBKOH JIOIIOMHUTENLHON ApMatyphl;

YCTPaHEHue HEPEKTOB B JJIEMEHTAX C YCTAHOBKOH J10M0JI-
HUTEILHON apMaTypbl ¥ ¢ YCTPOHCTBOM onanybku (Ckonbl
Oerona riydounon 1o 100 mam ¢ oronennem pabouen apmatypbl
H XOMYTOB) Ha BCEH NAOLIAAU NOBEPXHOCTH OETOHA
[PONETHOrO CTPOEHHUS, C NPEABAPHUTENLHONH OUUCTKOW
METa1a (OrOJIEHHON0) OT PXKABUHHAI;

YyCTpPaHEHHE AE(PEKTOB B djieMeHTax 0€3 yCTpOHCTBA onajlyOku
(CKOABI 3alIUTHOrO Ciiost rayOuHoi no 30 mam) Ha Bcei
MJIOIAH [TOBEPXHOCTH OETOHA NPONICTHOTO CTPOEHUS NyTEM
HAHECEHHA 3aUIUTHLIX MOKPBITHH (TOPKPETUPORAHUE,
HAOpBI3T, MONUMEPOETOH U T.J.), BOCCTAHOBJAEHUE MPOHOh-
HBIX ILBOB OMOHOJIMYHBAHUSA CHHU3Y;



¢ PEMOHT (YCHIIEHHME) ONOPHLIX YUACTKOB Y TOpLOB 0ok (30Ha
noj Ae(pOpMalMOHHbBIM LLIBOM);

¢ pPEMOHT KOHCOJIEH TUIHT, B TOM HHUCIE, C 3aMEHOH 6eToHa
KOHCOJIM Ha YaCTH €€ LUMPUHBEL.

1. Pemonr

»  YCUNEHUE WK 3aMEeHA OTIENbHbIX OaloK.

» YCHJIEHUE BCEro MPOJNETHOI0 CTPOCHHUSA Pa3iHMYHBIMHU
METOAAMM, B YACTHOCTH:

0 jobasneHne 6anok 1 yctporcTro (inbo 6e3 yerporcrna)
MOHOJIMTHOU INJIUTHL;

0 YCTPOUCTBO MOHOJHUTHOH, COOPHO-MOHONHTHON HAH
COOPHOM ILIHTHI;

0 YBEJIAYECHKE NONEPEYHOM XKECTKCOCTH 3a CUET YCTPOHCTBA
(ycusieHns) guadparm;

O HOBBILCHKE HECYLUCH CHOCOOHOCTHU DaJIoK 3a CUET MX
PA3BUTHUA WM YCHJICHUSI BHCILUHUM apMHPOBAHHEM.

>  YUUpEeHUE NPONETHOrO CTPOEHUA COOPYKEHHs 0€3 yBesH-
YEHMUS YUCHA MOJOC OBMKEHHS (YBEJIHYCHHUE UIMPHHBI
HMEIOWHMXCA Nnonoc 0e301acCHOCTH).

» W3MmeHeHue CTATHUYECKOH CXEMBI NPOJIETHBIX CTPOECHUM
(YCTPOHCTBO TEMIIEpaTypHO-HEPaA3PE3HON CUCTEMbI WJIH
HEPA3pPE3HOM CUCTEMBI, IpEBPAUIEHUE B PAMHYIO CHCTEMY H
ap.), Tpebyroniee 4aCTUYHOIO NEPEYCTPOUCTBA CyLleC-
TBYIOILMX KOHCTPYKIIMH.

> 3aMeHa IPOJOAbHBIX IIBOB OMOHOJMYHMBAHUS TpeOyeT
JACTHYHOW MK NOJMHOU 3aMEHbI DIIEMEHTOB ONEKABL.
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ITPU/IOKEHHE 2

OHHEHKA BJIMAHUSA TPEHLINH HA KOPPO3HIO
APMATYPbLI

|. Hemounnk — VIHCTPYKLMSA 110 ONPENETEHUIO TPY30II0NbEMHOCTH
KeNe300CTOHHBbIX 0AMOYHBIX NPONETHBIX CTPOCHUH 3KCIUTYaTHPYEMbIX
aBTOIOpOXKHBIX MocToB. BCH 32-89. — M.: Tpancnoprt, 1991,

2. Hzsnewenus nz BCH 32-89 [10].
... 2.15. Crerienb IOpaXeHUst apMaTypbl KOPPO3MEH yCTaHaB/MBAKOT:

—  1IpY IMUPHHE packpeiTug Tpeuius 0,5 mm u bonee — NpSIMbIM

H3MEPEHHEM CO BCKPBITHEM 3aUIMTHOIO CJIOS BREIOOPOUHO, B
MECTaX PACUETHLIX CEUYCHMH;

— 1P LIKPUHE PACKPLITHUS TPEeUMH MeHee 0,5 mam — KOCBEHHbIM

METOIOM, MCHIONL3Ya rpadux (puc. I) ¢ uHTEepnoOAAIMEHd B
HEOOXOAUMBIX CAy4YasX, MPUHUMAsH IIPU ITOM 33 MOMEHT

0OpazoBaHUs TPEUIMHBI I'OJ MTOCTPONKH MOCTa ...
3. JOnonHUTEAbHbIE NOSICHEHUS K I'paduKy.

Ecnu no pesynbraram o0Cjie0BAHUS YCTAHOBJICH MOMEHT
NOSIBJICHUS TPCU{HH B KOHCTPYKUMAX, TO HAYaNO KOPPO3UH CUHTAIOT OT
3TOr0 MOMeHTa. PasMep Tpelyt, ykazaHHbld Ha rpayuke npunaraeMoro
PUCYHKA, YCTAHORJIEGH ITO PE3yNbTATAM H3MEPEHUU Ha MOBEPXHOCTHU
OeroHa npu ToJmuHe 3amwuTHoro cinost 30 mm. Hlpu Tomuune 20 vmum
unn 50 mm Temn xoppoizuu (rnmyduHa h, mMm), COOTBETCTBEHHO,
yBenuuuBaoT Ha 40% unu ymesnbiiaroT Ha 20% 1o cpaBHEHHIO C
yKa3aHHAIMU HA I'paHKe.

4. Ilpy packpeiTuM TpEemHUH 10
0,5 MM, BKIOUYUTEIBHO, UHTEP-
NONSAIMK KPHUBBIX JONYCKAETCH
OCYLIECTRIIATH AJig BO3PACTa KOHCT-

PYKIIMH J0 6 fET.
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ApMATYPBI B TpeIlnMHax
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KOHCTPYKIHH:
Hupel Ha Kpuesvlx — packpvimue b
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HUPH/IIOXKXEHHE 3

HNIPUMEP PACYETHOI'O IIPOIHO3UPOBAHHUSA CPOKA

CHAYHKDbbl IKCITAYATHUPYEMOI'O MNMPOJAETHOIO
CTPOEHUWSI
3.1. Hcxoonote oarnnbie

[IlponetHoe cTpocHue — xene3zodeToHHOE, pedpucroe Ges-
nvadparMeHHoe ¢ Dankamu, UMEMMMH 00bLIYHYIO apMaTypy
(THTIOBOU mipoeKkT 36 J1).

Pacionoxenue mocra — peruwon Lieurtp.

["abapur — I'-10+2x1 ™, nopora Il kareropun, yncno 6anok ~ 7,
cxema Mocra 3x15 M, oOwas gnmua L = 50 m.

['MAPOM30ISLMS — HA BCHO [LHUPHUHY APOJIETHOTO CTPOEHUS.

Bospacr mocta — 30 ner.

WHTEHCHUBHOCTDb IBHIXXEHWS Ha MOMEHT MACHTH(DHKAUHUHK —

5000 aBr./CyTKM.
3.2. Xapaxmepucmuxu mamepuanog U KOHCHIPYKUUi

OO0pasubl (KkepHbl), OTOOPAHHBIC C NPOEIKEH YaCTH, NOKA3AJIH!
¢ TOJIUMHA BLIPABHMBAKILEIO CIIOS — 2 CM;

¢ BCCb BbIPABHMBAIOUIMH CJIOW pa3pyuwi€H B pe3yJiLTare
pa3sMOpaKUBAHMS,

¢ TIOBEPXHOCTL IUIMTHI pa3MopoXkeHa Ha youny 1 cm.

[TIpoBepka npoyHOCTH OETOHA IUIMTHI [IOKAa3ajia:

® [IPOYHOCTH OeTOHA Ha MOBEPXHOCTH IUIMTHI HA M1yOnHe GoJiee
1 cm cocrasuna 300 ke/cm?;

8 1IPOYHOCTh OETOHA HA HUXKHEH MOBEPXHOCTU THIHUTDI
COOTBETCTBOBaJIa Mapke Oerona M250 B KpaWHeM 1UBE
(CHHMXXEHME TPOYHOCTH, M3HOC — | 7%, KpuBas A, CM. pHC.
5.1, 6) 1 M300 — B cpenrem wiBe (xpusas A, = 0,006, cMm. puc.
5.1, b);

@ [IPOYHOCTH OE€TOHA KOHCOJH COOTBETCTBYET Mapke OeroHa
M200, T.e. u3HOC BETOHA N0 NMOKA3aTENH MPOYHOCTH COCTABHIL
33%. |

[Tpounocth Oerona pebep Oasiok, nocne 30 JieT KCmyaralu,

COOTBETCTBOBAJIA [IPOUYHOCTH OETOHA CIIEAYIOMX Mapok (em. puc. 5.1,
a:
M200 - (acagHas NOBEPXHOCTH IO CIOEM LUENYLUIEHHS,
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M250 — kpaiiHsg 0anka ¢ BHYTpEHHEH CTOPOHBI,

M300 — cpeanue Dankwu.

Toninynaa 6¢TOHA 3alMTHOTO CJIost (PacajfHbix NMOBSPXHOCTEH 34
CueT LIENYILLICHUS yMeHnblnuaachk Ha 5 mm (20%). Ilpn aTom oronnnace
apmarypa. I'nybuna xapbonusauuu 0eToOHa Ha YpOBHE OCHOBHOM
apMarypsl KpanHero pedpa u rmiuthl cocrasuna 40 mm (T.€. NPEBLICUNIA

HauaabHyI0 TONHHY beToHa, A =25 mm), a B 3-x cpeanux 6ankax

riUTax — 15 mm, B 0ankax 2 u 6 — 30 mm.

Koppo3ns apmatypsl B pebpax xpailaux 6anok onpejeneHa Kax
20% nns HyxHEro paga, 15% - nns sroporo psaa v S% - ana Tpersero
paga. Obuiee cHKenME MTOWRANY apMaTypbt B kapkace F cocrapuio B
kpaiuux Oankax 12%, a B Oankax 2 u 6 — 5%. Kopposns nuxiel
apMaTypbl KOHCOJIM TUIMTHI cocTaBuna 25%, a B KpallHuX NPOJOJbHBIX
weax oMoHonuuueranus — 10% (mabn. 1).

HMcnoap3ys tpeOoBanus M. 5.2, CcTpoaTCa rpaduky UIMEHEHUS
ceueHust OETOHA U NPOYHOCTH, KAPOOHHU3ALINH, KOPPO3UH apMATYPb! IJ1s
(naUTLI M 6aJIKK) KOHUEBBIX U cpeux yuacTkos (puc. 1). Ha yikazaHnom
pucyHke nudpaMu 0003HaYEHEI CIACOYIOUUE XaPAKTEPHBIE TOUKH:

Puc. l,a -1,2u3 = HaMOMEHT UACHTHPUKANHHU ONPOUHOCTH
OeTOHA CpenHUX TUTUT ¥ pedep (u3HoC = (),
peOpa kpalHeld 0anky ¢ BHyTpeHHEH
CTOPOHBI ¥ KpaWHETO NPOJOSILHOIO 11BA
OMOHOMNYUBaHUS (M3HOC = 16%), KOHCONH
TUIXTHI U (pacaHOH MOBEPXHOCTH (M3HOC =

33%);
-4 ¥ MOMEHT JOCTHXECHUSA NPENEIILHO
OOMYCTHUMOM NpoYyHOCTH bertona (M170);
Puc. 1,6 -5 ¥ HA4aJI0O KOPPO3UU apMATYPHI;

~-6,7,8,9 = HaMOMEHT HACHTH(PHKALIUH KOPPO3HS
apMarypsl B Dankax 2 1 6, B kpailHUX
MPOAOJIRHEIX IUIBAX, B peOpe KpaHHUX
banok, no gacagHON NOBEPXHOCTH (M3HOC,
cooTBeTCTBERHO = 5, 10, 12 u 25%).

Puc. 1,6 -10 » Mybuna xapOoHuszanuu 6€ToHAa Ha

TOJIUHUHY 3aUIUTHOIO CIO;

- 11, 12, 13 » na momeHT uaeHTHOMKANNHY ITyONHA
xapOoHu3anuy 0eToHa cpeaHux 0ajnok 2 u
6, kpaltHiX DaJIoK.
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Puc. 1. I'papuxn n3menennsi Bo BpeMeHM:
a — mapounou npounocmu bemona, M , Koncmpykuuii (npoyenm
CHudicenun no omrowenuio kK M300); 6 — kopposzuu apmamypui

(chuyxcenue nnowgaou F J); B — Kapboonuszauuu bemona
3auumnozo caon, K, mm
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Tabauya 1

XapaxkmepucmuKky KONCmpykuuit Ha pasivix yuacmeax

—

Yqacror TM&pO‘!llaﬂl Unyouna | Kopposus | Curokenive
Jﬂp‘oqllo(:’rl;lczztpfiouu?,a- APMATYPBL, | TOJIMHBI,
OeTona, M, M H Yo MM 1
| Ke/em” | Gerona, MM | R

‘Koncons ummter | 200 140 {25 9

Dacan i 200 40 | 0 5

beTon KpanHuX 250 30 10 i10 |

NPOJIONbHBIX |

IIIBOB OMOHOJIN- r

HHBAHHIL ) ) | ) |

\1{nura Mexny 300 15 0 J10

CPELHUMY

bankamu | ) i R

:Peﬁpo KpamHUX 250 4() 12 0

banox 1 |

Pebpo 6amox2 | 300 30 5 | 0

m 6 | i o

Pebpo cpenHux 300 15 0 0

OaoK ) i _

3.3. Ilpozrioz no nokasamenio 8pIHOCAUBOCIMIL BemORO NAUM B!
Jlna onpeneneHus NPOEKTHONO [10Ka3zaTens Cpoka ClyxOsl 1o
COCTOSHHIO MOCTa K MOMEHTY BBOAA €10 B 3KCANYATALIMIO, HCNOIbL3YIOTCS
PEKOMEH AN INIARBI 4, U3 KOTOPBIX CAEAYET, YTO CPOK CNYx OB 3aBUCHT
OT KPUBOH YCTanoCTH OeToHa.
Muoxurens B hopmyne (4.1)

n
(I“YVB)m, (1)

daKTHYECKHA ONPEAEISIOUIUN KPUBYIO YCTAJIOCTH, OTPaXaeT 3KBH-

BAJICHTHOCTb BO3AEHCTBHs JNOO0OH Harpy3kH. [Ipu BospercTBun ocu
napjieHHeM 12 m (pacuyeTHO€ BO3AEHCTBUE IKBUBANEHTHO A-11)
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MHOXKHTEIb (1) paBed 1,0 u cpok cinyx0b1 onpeaesnseTcs Kak OTHOIIEHHUE
N /N. B cinyuae, ecin ypoBeHp peanbHOro BO3AEHCTBUS BHI3bIBAET
HaIIpsOKECHHUA B O€TOHE, COOTBETCTBYIOILME €10 NPOYHOCTH, TO YHCIIO
IIHKJIOB TpUMJIOKEHHS HArpy3Kd paBHO eguvuHHue (Touka 1, puc. 2).
[lonb3ysich KpHBOM yCTaNOCTH M YYMTHIBAS MOKa3aTelb MapameTpa
KPUBOH BorIiHOCAMBOCTH, m B (4.1), MOXEM YyCTAHOBHTL YHCIO
SKBMBAJIEHTHBIX BO3NEeUCTBUN BceX aBTOoMOOHIel Ha MoMeHT t = 0
(3aBepuieHne crpoutenbeTa) U t = 30 neT (MOMEHT UAECHTUDUKALIMH).
B mabn. 2 npuBeneH pacdeT 3KBUBAJICHTHLIX HAMPYKEHUH I ciiyyas t
= 30 JeT, npu UHTEHCHUBHOCTH JABHXKeHHUA 5000 asm./cym. Uucno
NPHUBEIACHHBIX BO3ACHCTBHH HAa MOCT cocTaniset 74000 B roa, nnu 37000
BO3ACHUCTBUH Harpy3ku A-11 Ha oaHy nosocy (paBHOCHJBHO
BO3HneHCTBUIO Harpy3ku H-30 ¢ nasnennem Ha ochb 12 m). YkazaHHoe
KOJIMYE€ CTBO BO3AEHCTBHUN ONpeleNseT €XerogHoe HaKOIJIeHHE
YCTAJAOCTHBIX NOBPEXACHUH B OeroHe, cocrasiaswwmee 1,85% ot
NpeaenbHOro (yCnoBHbIMA Nokaszaresb cpoka cnyxonl 1/0,0185 =53 rona).

AHaNOTM4HBIN pacyeT Ha MOMeHT t = 0:
N = 20000 Bo3neicraui

T =100 ner

Cil

® =1/T = 1,0% B rog. - (W, — cM. nn. 3.5.11).

Taxum obpasoMm, ecinu nocjie MOMEHTa CTPOUTENHLCTBA HE
U3MEHANUCHL Obl YCAOBHUS JKCIUIYATallMH, TO IO IOKAa3aTeNio BBIHOC-
JINBOCTH OeTOHA CPOK Ciiy»0b1 THThl cocTaBui Obl 100 net. Yeenanuenue
HHTEHCUBHOCTH B 2 pa3a (no 5000 asm./cym) yBe1d4UMBAET TEMII
HAKOIUJIEHUs] YCTAJIOCTHBIX MOBPEXKIACHHUM B 1,85 paza, 1 (hakTHUECKOE
HAKOTUIEHWE NOBPEXKAEHMH COCTaBUT 0Kk0110 41% ot npenenbHoro (W,
= 1,0; popmyna (3.14)). Iipeaen Hakonn€HuUs, pU COXPAHECHHUH TEMIA
pocTa UHTEHCHBHOCTH, OyaeT NOCTUTHYT HA 33-H oA IKCIUIyaTalyHu.
CnenoBarensHO, €CAH YYHTbIBATh TOJIBKO M3MEHEHHE HHTEHCHBHOCTH

JABHIKEHHS, CPOK CJ1Y>KOBI IJIMTHI CHHXKAETCS II0YTH BABOE. DTa 30HA Ha
pHc. 3 npejcraBieHa Kak 30Ha “A”.
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Tabnuya 2

Ixeugarenmusle gozoeicmeun na bemon naumut (t = 30 arem)

i —

[

Tun lla—nnélme | Yueno |K03(])E]m—__ KoJsinuecrno
TPAHCIIOPTHOIO | HA OCh, M | IPOXOAOB | IMEHT |3KBHBAJIEIT-
CpeIcTBA 3a TON | npuBee- HbIX
(1x10°%) | Hus | Harpyskenmit
Jlerkuit 1,0 0,060 |
ITPY30BHK 2,0 0,060 ~ 0
Cpennud 3.0 | 0,001 ~(,001 91 *
Irpy30BHK 6,0 0,091 0,010 910
TsxepIit 4.0 0,182 | 0002 | 364
Ipy30BHK | 8,0 {0,364 0,0400 14560
- . i
CBEPXTIKEABIH
I'PYy30BHK: 4,0 0,126 | 0,002 252
a) 3 ocH 9,0 0,252 0,100 25200
6) 4 ocu TS0 | ol 0,004 728 |
| 8,0 0,546 0,0400 21840
b 5,0 0,064 | 0,004 240
B) 5 ocel T80 | 0120 | 0.0400 430
9,0 0,120 0,100 | 1200 |
| 5,0 0,040 0,004 160 |
r) 6 oceil [ 80 | 020 | 0,0400 8000 |
_ 1 _ —
SN, = 74 000 Bo3neicramiil
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Puc. 3. Hakonjienue yCcrajioCTHbIX NOBPeKAeHUH B OeTOHE
JIMTHI 32 CYeT BJIMAHHSA:
A — unmencusnocmu oeuwricernun; b — monwunsl niumast;
B — npounocmu b6emona
M3-32 U3BMEHECHUS TONMMHBI MJAMTBI, KOTOPOE NMPHUBOAUT K
yBEINYEHUIO HANIPSDKEHUI B OETOHE H apMaType, H3MEHSETCS] OTHOUICHHE
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o/R. B yacTHOCTH, AJIA PACCMATPUBAEMOT0 Clyuas CHH)KEHUE TONLMHE]
6etona na 10 MM yBenuuMBaeT Hanpseuue B bGerone B 1,1 pasa, uro

MPUBOANT K YMEHbINECHUIO Da30BOTO yncna nukios ao 1-10° (touxa 3,
CM. puC. 2) B K YBEJIHUYECHUIO TEMNA HAKONJCHUS YCTANOCTHbIX
nospexaenuit Ha 30-1 roa no 3% B rop. Ha S0-# roa skcnyaraumu,
Koraa 3(pPexTUBHAS TONLMHA INTUTHI CHU3UTCS Ha 35 MM, a HanpsHKenus
ypenuyarca B 1,3 pasa, rofoBOH MPOUEHT HAKOIUICHUS YCTAJOCTHBIX
MOBpPEXKACHHH JOCTHIHET 8,5% (30Ha “bB”, cM. puc. 3).

CHUKEHHE NMPOHHOCTH [JIMTHI B CEPEAHHE MAcCHBa HAayHHaeT
npoaBsThHCA Jinib ¢ 30-ro roga skcryarauuy (CM. puc. 1, a), Ho yxe
yepe3 10 eT NpUBOAUT K 3aMETHOMY CHHIKEHHIO BHIHOCAHUBOCTH
(noxasarenr W BospacTtaer Ha 1,5%). YauTeiBasg BCEe Tpu (hakTopa
(YBEIHYEHUE UHTECHCUBHOCTH ABHIKEHUS, MOBPEKICHHE IJIUTHI MO/
3AlLUTHBIM CJIOEM, CHUXXEHHE NPOUYHOCTH DETOHA), NOYYaeM UTOrOBbLIH
rpa@uK HAKOMJICHUs YCTAJIOCTHBIX MOBPEXKICHUN W CHUDKEHUS CpoKa
cnyx051 7o 40 ner (3alITpUXOBaHHAas 30HA, CM. puC. 3).

3.4. Ilpozno3 no noxazamento 6bIHOCAUBOCIMH GPMAMYPLL NIHMDbI

B coorrercTBUU C TpeOOBaHUSIMU IIABBI 4, @ TAKKE HCIOJIB3YS
dopmyny (4.3) u HOMOTpaMMy (CM. puc. 4.2), onpenenaseM rapamerp,
Y,, H& OCHOBAHHUU KOTOPOr0 MONKHO HOCTPOUTE PaPUK YCTANOCTH
apMarypbl JAMTbl. VI3 rpaduka ycranoctu (CM. puc. 2) cienyer, 4ro,
€C/IM HANPSHKEHUA B apMaType NPERBIUAIOT PACUETHOE CONPOTHRIICHUE
(2700 xr/cm® ans apmaryps! knacca All) B 2,1 pasa, T.e. gocTHraercs
BpeMeHHoe conporuBiaeHue (5600 xr/cm?), pa3pbiB apMaTyphl
NPOUCXOAHUT NPU OJHOM HLMKJE HarpyxeHus. Eciu Hanpsoxkenus B
apMaType COOTBETCTBYIOT PACUETHOMY COUPOTHUBICHHIO, Pa3phiB
npoucxoauT npu 2x10° nuxnax HarpyxeHus.

Hcnone3ys rpadgux yCTanocTH, ONpeaenseTCa 3IKBUBAJICHTHOCTE
BO3ACHCTBHUA KaxAoH ocHu (mabn. 3). Ilpy peaabHOM BO3AECHCTBHM

Ha MOMCHT H,LIBHTH(l]HKaHHH NpH HHTCHCHBHOCTH [OBHXCHHA

3000 aem./cym (t= 30 ner) eXeroaHoe HAKONIECHUE YCTAaNOCTHHIX
noppexaeuuun cocrasiasetr 0,5%, a npu BO3ACHCTBUH HAa MOMEHT

NMOCTpoHKH — O = 0,3%. HakonneHue yCcTanoCTHBIX MOBPEXKACHUN 1O
MOSIBJICHUS B apMaType TJIACTHYECKOro HIapHUpa (Hayajlo NOSBICHUS
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4 e ?
'WEHKH ") POMCXOAMT HECKOJbKO OONbLIMMU TEMNAMK (IyHKTHPHAS
JIMHUS YCTANOCTH, CM. puc. 2) u cocrasisier 0,7% 8 ron (maba. 4).

Tabruya 3
JKBHBAJIEHTHBIC BO3JeHCTBHS Ha apmarypy NJHTDI
(t=30 ner)
: 1 =
Ocenan [ Kumnueersg | Koobbnert [ Komneerno
Hal plyska,, BOS}IBel;:iTBHH | (5.10) | sarpysennii
A
(| a | o a 0
4 217x10° 0,001 | 0,0005 f 217 108
5 280x10° | 0,002 | 0,001 | 560 | 580
6 91;%1033 0,005 | 0,002 455 | 182
Buanue. 2. 0043 00 veducBed 1 10,020 | o |2 dd!
mm | 36ax 16T 0.045 1 005 T [ 713200 |
> MoeT L6929
L) 15 ANTY AL ) ~1350
Hoxa3sarens I1o Bpemennomy I1o TeKyuecrn
CONPOTHBJIEHHIO
t=0 [ t=30[t=50| t=0 |[t=30|t=50
JIeT Jer | _Jer JeT |
Yucrno 6 10 15 10 13,5 17
SKBUBAUICHTHBIX i
ITUKJIOB, TLIC. |
YCHOBHBIN CPOK 333 200 133 § 200 148 118
CITY2KOBI, TOLbI
Exeronnoe 0,30 | 0,50 § 0,75 } 0,50 | 0,70 0,83
HaKOIJICHHE |
NOBPEXINEHUN, Yo | | !
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Puc. 4. HakonieHue yCTAaJIOCTHLIX HNOBPEXKASHUH B apMaType

TeMm HaKOIUIEHUA YCTAOCTHBIX TOBPEXICHUH (( ) B apMaType
3ABUCHT OT U3MEHECHUA TONIUHBI THIUTHI (TIPOSIBALETCA NTOCHe 22 JIeT
IKCIUIyaTalluK) U KOPPO3HUH apMarTypsl (riposBisercs nocne SO ner
IKCIUTyaTanuu). MameHeHne 3QpOEKTUBHON TONWIWHE TUIMTHL HA | em K
MOMEHTY UACHTUDUKALAN YBEIUUUBACT HANPSHKCHUS B apMaType Nnpu
PACYETHOM BO3NEHCTBHH (Kak A nndg Oetona) Ha 10% u puBOAUT K
yBEJIMYESHUIO nTokasarens M 10 1,8%. Ha 50-i u 60-¥ roa sxcnnyaTanuu
ITOT NOKA3ATEND U3MEHSIETCA NPOITOPLHUOBAIILHO BEIMUUHE U3MECHEHM S
(P PHEeKTUBHON TONILMHDI FIUTHI H COCTABISAET, COOTBETCTBEHHO, 5,0% 1
7,0% B rof. AHAJIOTHYHBIM 00PA30OM BIIUAET U KOPPO3USI APMATYPBI, H3-
3a KOTOPOMH, K BO3pacTy coopyxenus t = 60 JieT, TEMIT HAKOTIIEHHs
COCTaBUT M, = 8% B rof.

B COOTBETCTBHM ¢ HTOTOBBIM I'PA(PUKOM HAKOTUICHHS YCTAJIOCTHEIX
nospexnenun (puc. 4) npenen 2w = 1,0 gocruraercs x
60-My rony, T.e. o NOKa3aTeno BEIHOCIMBOCTH apMaTyPhl CPOK CITYKOBI
TUTHTHI (B NpEAEIax OJA0CH JBHXEHMS) cOCTaBuUT 60 JIeT.

3.5. Ilporno3 no noxazarteji0 NPOYHOCTH IJIHTHI

OueHka 1o nokasarejir0 IpOYHOCTH BBITIONHAETCS BHadaJe s
NJIKWTEl MEXYy KpalhHUMH Dankamu ¢ Haubosee NoBpeXACHHBIM

[IPOAOJLHBIM LUBOM OMOHONWYKBAHUSA. CornacHo mabn. 1, nns kpaliHux
YYaCTKOB ILTUTHI (Mexay Oankamu 1 u 2, HANpUMEP) UMEEM:
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CEYEHME MIUTH YMEHbIUEHO HA 10 mm (U3HOC 6%);
rnyOouny xapbonunszauuu — 30 mm (Ha 5 My GonblUE TONULHHD]
3ALUMTHOIO CJ105);

» Koppo3us apMatypsl — 10% (u3noc 10%);
» MapoyHas IpouHOCTh 6eTona — M250 (u3noc 17%).
[lo xpurepuio “npodyHocts GeToHA” CPOK CAyXOBLI TIHUTDI

cocrasisier 43 rona (cMm. puc. 1, a), T.e. 10 €€ YCHIIEHU OCTAIOCH 13
JIeT.

YV VY

o kpuTepn1o “rpy3onogbeMHOCTL” CPOK CIYKGBI MOKET OBITh
YCT@HOBJICH [0 H3MEHEHUIO HECYILIEH CITIOCOOHOCTH, Ha KOTOPYIO BIHAIOT
W3MEHECHHSI BO BPEMEHH ITOKasaresned NpoYyHOCTUH OETOHA, TOJIHHLL
[UIMTBI U KOppO3uU apMarypel. Eciv Ha MOMeHT uueHTHduKauuy (t =
30 ner) npouHocts Oetoda 3a 10 yeT cBu3unacek Ha 17%, 370 o3HayaeT
CHM)KeHue HecyilueHd cnocobunocty Ha 10%. Yepes 10 ser, xorna
npouHocth OetoHa cHusutca N0 M200 (u3noc 35%), Hecyasn
C110COOHOCTh yMeHubuinTcsa Ha 22%.

AHaJIOrM4YHO BIUSAHUE CHHIKEHHS TOMUIMHBI TTHTHI:

O npd CHHXEHHH Ha 1 CM Hecyuias CnoCOOHOCTbL CHHKAETCH

Ha 8% (t = 30 ner);
O IpH CHUXEHHM Ha 3 CM Hecyulast CIIOCOOHOCTL CHIDKACTCS
Ha 25% (t = 50 ner).

CHWXEHHUE ceueHus apMmaTypsl (CM, puc. 1, 6) CHWKAET HECYULyIo
CIIOCOOHOCTD:

¢ Ha MOMEHT uaeHTu@urkauuu — Ha 10%;

¢ uepes 10 ner — Ha25% (koppo3us — 35%).

Pe3ynbTHpyIOnIee CHHXEHUE HECYLIEH CTOCOOHOCTH NPHBEAEHO
B mabn 5, u3 KOTOpoOH clneayer, yTo nonyctumblit usHoc (30%)
AOCTHIaeTcst B BO3pacre 32 NeT. 3TOT CPOK H ABISIETCA NpPEACbHLIM
cpoxoM paboTOCIOCOOHOCTH KpPalHEro npoaoJibHOrO 1iBa OMO-
HOJIMYMBAHHUSL.
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Tabmuya 3
Cuuoicenue necyueii cnocobrnocmu naumot, %

Bospacr, roapl 30 l 35 4() 45

Al

Cixenme nHecynien CIOCOBGHOCTH
KpaHHX SUIMT 28 |45 62 80
To xe, CpegHuX IIUT 0 5 [ 20

J1sl CpeHUX YyYyaCTKOB MAMT (MEXCAY CpeJHHUMHU Dankamuy) npu
OUEHKE HCCYUIEH CNOCODOHOCTH YUHMTBLIBAIOTCA TE Xe KpuTepHH. 110
KPHUTEPHUIO “TPOYHOCTH DETOHA™ CPOK CTYKOB! IIUTLI COCTABIAET OKOJIO
75 neT, NO3TOMY 3TOT NOKA3aTeNb HE ABAACTCS onpeaeisuommyM. B 1o
KE BpeMsl 10Ka3aresib NPOUYHOCTH OETOHA U3BMEHSIETCs, HAUUHAS C
MOMEHTA = 30 NIET, U3-3a Uero MEHAETCS U HeCyIIas CriocobnoCcTh BCEN
NAUTHL. B 4aCTHOCTH, CHMXKEHHE Hecyuer cnocobHocTu Ha 0% craner
BO3MOMCHBIM, KOTHA IIPOYHOCTL OeTtona cHU3nuTea po M25C, r.e. uepes
23 ropa, a Ha 5% - npuMepHo, dyepes 13 ner (u3noc 10%).

[TOCKONIbKY CHHUXEHHUE TOJUIMHBI OETOHA HAJ CPEeAHUMH
YUACTKAMU K MOMEHTY WAEHTUPUKALIMYU ellle HE HaTUHACTCs (TONHNA
BbIPABHUBAIOWETO cnog cocrarnsier 30 mm), TO BNUSHUE 3TOTO haKkTopa
HA CpPEAHUE MAUTHl Noka He nposaBisercs. lerpagauus 6erona Ha
rnyouny 1 c¢m oxupaerca vepes ~ 10, a Ha 2 cm — uepes
~ 20 ner, 4T0, COOTBETCTBEHHO, CHU3UT HECYLIYIO CMIOCOOHOCTL HA 8%
u 16%.

CHUIKEHHE CEUeHUS apMarypbl HayHHaeTca dyepes 20 ner
(cM. prc. 1, 6) u k 50-neTHeMY BO3pacTy coopyxkedus cocrasnser 20%.

Pe3yNbTUpYIOUIEE CHUMXEHUE HECYIUEH CMOCOOHOCTH B CpEeIHUX
y4acTKaX IUIKMT NPEACTABICHO B mabn. 5 U HA puc. 3, U3 KOTOPBIX CNERYET,
uto U3Hoc=30% (npenen paboTOCHOCOOHOCTH) JOCTUIAETCSA TPUMEPHO
yepes 22 roaa, a usHoc=60% (npenensHuiid CpoK CIyxObl) — yepe3 35
ner.
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Puc. 5. Mamenenune Hecyiuer crocodOnHocTn kpaituux (1)
M CpeaHMX (2) IVIMT ¢ Y4€TOM BJIMSIHMA:
a, a’ — Koppozuu apmamyper; 6, 6 — npounocmu 6emona; 6, 6 —
oezpaocaynu bernona nauntol

3.6. 1Ipozno3 no nokazamenio npouHocmu 6anok

3.6.1. Obwue nonooicenusi. IIporuos no nokKazareno MpoyHOCTH
NpeanonaractT OUEHKY BO BpEMEHH Hecyulen cnocoOHOCTH 0aloK U
rPy30N0abEMHOCTH MPOJETHOIO CTPOCHMSL.

Hecyumasa crnocobnocTe 6anok 3aBUCUT OT pa3BUTHA CYLUECT-
BYIOUWIHX AEPEKTOB, TAKUX KaK YIIOMAHYTBIE PaHEE KOPPO3Hs apMaTyphl,
CHWKEHUE MPOYHOCTH OCETOHA U MOBpEXAeHHUs OeToHa noa ruapo-
M30JISIIIMEH, a TakXe:

® [IOBPEXAECHUA NOBEPXHOCTH (3alUUTHOrO CosA) pebep;

¢ TpElMHBI B pedpax;

® KOPpPO3Usl XOMYTOB.

K noBpexaaemMbIM OBEPXHOCTAM 010K MPOJIETHBIX CTPOEHUH B
paccMarpuBacMOM NpHUMEPE OTHOCATCA:

¢ (JacagHas NMOBEPXHOCTb KpalHeh Oanku — Ha rmyOHHY 10 1

CM,
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¢ KkpaitHss Danka ¢ BHYTPEHHEH CTOPOHBI H COCEJIHUE DAJIKH —
0,5 com;

¢ BO BCEX OCTajibHBIX 0aNlKax B ONMOPHBIX y3jax — 10 0,5 om;

¢ OCTajiblibl€ YYacTKH OaJIOK — 03 noBpexJaeHus 3aluTHOro
CNOsl.

Hanuuue ycajoyHbiXx TpellMH B pebpax kpalnux daliok
cootBercTByeT u3Hocy M = 10%. B cpennux 6ankax u3noc oTCyTCTBYET,
H ero Hayajo MOXET OBITh OTMEYEHO MOMEHTOM HJECHTU(UKALUHU
(xpuBas 5, puc. 6).

Koppo3us XOMYTOB B HNPUOINOPHBIX Yy4aCTKaX COCTABUNA B
kpaiiuux Oankax ~ 15%, B Gankax 2 u 6 ~ 5%, a B cpeanux Gankax
KOppO3Hsl XOMYTOB HE OoTMevaJiach (kpuBas 10, cM. puc. 6). U3meHeHue
yKa3aHHBIX N€()EKTOB BO BPEMEHH I10KA3aHO Ha puc. 6.

[Tporuo3 paercd 0o NOKa3aTrefaM H3HOCA U 1O NPOYHOCTH
HOpPMaJIbHBIX CeYEHHH DANOK B //2 K HAKJIOHHBIX CEYEHUH B IPHONOPHBIX
y4acTKax.

3.6.2. Hznoc onopueix ywacmiog u cmenok. [lia onpeneneqHus
H3HOCA CYMMHMPYIOTCS MOKA3aTeNM YaCTHOTO M3HOCA MO KPUTEPUIM

“noppexaeHue 3alUTHOrO ciios” U “‘ycapounbie Tpeutuuel” [17, 32).
B roa upentndukaumu (t = 30 ner) cyMMapHbIf U3HOC CTEHOK
KparHuX 0anoK COCTaBSI:
» (acanuas nosepxHocTh — 40% (wenywenune) + 10%
(tpemHb) = 50%;
» BHYTPEHHAA NOBEPXHOCTh kpalHux Oanok — 20% (lweny-
mwenue) + 10% (rpemunni) = 30%;
> Oanxu 2 u 6 — 20% (wenymwenue) + 5% (Tpemunst) = 25%;
> Oanku 3, 4, 5 — 0%.
Y4uTHIBasS U3MEHEHUE 3TUX [1APAMETPOB BO BPEMEHU, MOXKHO
OnpeAesIuTb CPOK CiyKOb! 3IEMEHTOB, KOTOPbIH COCTaBUT:
U s ¢pacaanoii nosepxHocTH — 0 €T (3aLUTHBIN CIOH HMeeT
[MpeAeJIbHBIA M3HOC 1 J0JDKEH OBITH MOJTHOCTBIO 3aMEHEH);
L nna 6anok 1 1 7 — 0 ner (M3uoC kpaliHUX 6asnoK NpeBBICHII
JIOITYCTHMBIH YPOBEHb, NIPEAECNBHBIH YPOBEHbL H3HOCA Oyner
NOCTUTHYT IIPUMEPHO uepe3 15 ner);
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L Ganku 2 4 6 — 5 ner 10 pemMoHTa U 23 1OAA — JI0 3aMEHD!:
L1 cpennve Ganku — 32 roga 10 peMOHTa.
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Puc. 6. Usmenenne noppexaeHuii 6ajoK B0 BpeMeHM:
- === 1,1, 2 - 2nybuna nogpercoenun 3auiumnozo c10;

3, 4, S — ycadounwsie u opyzue mpeuiunsl CIapPEenun,
coomeemcmeenHo, 8 Kpaunux bankax, bankax 2 u 0,
cpeonux bankax;

6, 7 — usmenenue npounocmu 6emona 6 CpeOHuUx u
Kpaunux 0aixax, coomeemcmeenno;

8, 9, 10 — xoppozus xomymoe ¢ npuoROpPHLIX yuacmKax,
coomeemcmeenno, ¢ Kpaunux banxax, 6anxkax 2 u 6, ¢
CPEORUX banKax

[To noka3sarenio U3HOCa ONOPHBIX Y3108 (mabn. 6) HMEEM:
KpaiHue Oanky - IpeBbILICH AONYCTUMBIM HU3HOC OMOPHBIX
Y3JI0B, B CBSI3H C 3THM OIIOPHBIC Y3Jbl 3THX OAJIOK AO/DKHBI
ObITh yCHJIEHBI (MHaye Yyepe3 15 neT 6anku IpHaeTcs MEHATD ),
OasiKd 2 1 6 - NoTpedyeTCA YCHIIEHHE OINIOPHEBIX Y3J10B Yepes d
aetr (M 3ameHa 6aslok yepes 25 JieT);

cpenHue Oanku - NoTpedyeTCs yCHIIEHUE ONIOPHBIX Y3JI0B Yepe3
10 net (unu 3amena 6anok yepes 35 ner).
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Tabauya
H3znoc onopusix y3noe, %

N3uoc (%) 3a nepuon, 200w

| - ]
baaxy 30 I 40 | 50 0 -

70

Kpatiuue (1n7) | 40 54 71 >70 | >70
Banku 2 1 6 25 | 36 50 67 >70)
[Cpenﬂﬂe (3,4, 5) 20 | 30 42 | 57 74

Tabruya .
H3noc konempyknuii no npusnaxy “nospedicoernvie nosepxnocmi’

‘ H3noc (%) 3a nepuon, 2o0s!

[ Honepxuocts, 30 | 40 | 50 | 60 | 70
\DacagHas NOBEPXHOCTD 50 66 | >60 | >60 | >60
BryTpeHHsq TOBEPXHOCTE 30 42| 5% 77 | >60
IKpanHUX 0aJ0K |
Banku2ué 25 40 56 73 | >60 |
banku 3,4, 5 r 0 9 18 28 40

3.6.3. IIpounocmb 6anox no HopmanvHuiM ceuenusm. B
IPONETHLIX CTPOCHUSX NPUMEHEHB! OaNKH C OJMHAKOBLIM ApMHU-
POBAHUEM, YCTAHOBACHHBIM PACUETOM KOHCTPYKIIUU U3 naty 6anok. [pu
NATHOANOYHON KOHCTPYKIMU PACUETHOH ABIAETCA KpaWHsgs Oanka c
HECYIIEH CnocobHOCTRIO, S (Harpy3ka HK-80). B nponeTtnom crpoetuu
¢ cembio bakamu Hanbosee HAIPYXEHHBIMU SBSIIOTCA Banku 2 u 6.
Kpome Toro, nNpy CpaBHEHHH C YCIOBHAMHU HArpyXE€HUs IMPOJIETHOIO
CTPOCHUS ¢ NAThIO DankamMy, B cliyyae ceMu Danok B pacCMaTpHBaeMOM
IpUMeEpE, UMEETCA ONPENECIEHHBIN pe3epB HEeCcyuled CnoCoOHOCTH,
Onarofaps uemy OaJiK¥u MOTYT BOCIPHUHHMATL BPEMEHHYIO HarpyskKy,

npesbimaronyro HK-80:
e Ha20%-6ankulu’;
¢ Hal0%-06anxu 3 4us;

e HaS%-0ankulub.

HU3smenenune Hecyuieit cnoCoOHOCTH BO BPEMEHH OIIPEAETAETCA
U3MEHEHHUEM TOJIILHUHLI TJINTHI U TIPOYHOCTH OETOHA U KOpPPO3uei
apMaTypsl (cMm. puc. 1). B paccMmaTpuBaeMOM NpUMEPE HA MOMEHT
naeHTHOYKauvu (t = 30 ner) 3Th U3MeHeuuss COCTaBHIIH:

» CHMXeHue npoyHocTu Oerona Ha 33%, 17% u 0%, coor-
BETCTBEHHO, nns banox 1, 2 u 3;
> CHHIXEHHE CEYEHMsI OCHOBHOH apmarypsl Ha 12%, 5% u 0%,

196 COOTBETCTBEHHO, 1ig banok 1, 2, 3;



» YMEHbIUEHHE TOJUUMHB! MAKTh 6anox 1 u 2 Ha 10 mm, a
cpeaHux 6anok — 0 mm;

» CHUXeHMe Hecylieil cnocobHocty Ha 37%, 21% u 0%,
COOTBETCTBEHHO, i Oajiok 1, 2 u 3.

YunTbiBasg pe3epB HECYLUEH CTOCOOHOCTH KOHCTPYKIHH C CEMbIO
OaJIkaM{d 1O CPAaBHEHHMIO C HECYLIEH CnOCOBHOCTHIO S_, MOXHO
ONPENCNINTh pEaIbHOEC COOTHOIIEHHE BHEIUHHUX YCHIUK U HecylueH
CMOCOOHOCTH HOPMabHBIX CEYEHUH, KOTOPOE NPENCTABIEHO Ha
puc. 7.

Ha puc. 7 BuaHo, uTO, 11O NMPOYHOCTH HOPMAJLHOLO CEYEHMS,
paboT0Ccn0CcOOHOCTL KpaiiHuX 6anok ucuepnaHa, OHd TPeOYIOT PEMOHTA
(ycunenus). B npotusHoM ciydae yepes 10 jier 6anku QOIKHBL OBITE
3aMEHEHBI.

PaboTocnocobHocTs 6anok 2 u 6 6yner ucuepnana yepes 12 ner,
a Cpok ciiykObl coctaBuT 57 net (uepes 27 ner).

Pabotocnocobnocts cpeanux Oanok Oyaer ucuepnana uepes 35
ner.

SauaiunsSBuvro
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Puc. 7. U3menenre BO BPEMEHH NPOYHOCTH 0aJIOK NO
HOPMAaJIbHOMY CEeYeHHIO

127



3.6.4. IIpounocms 6anox no nakaouiwim ceuenuam. Jpw
NPOEKTUPOBAHUY NPONETHOTO CTPOCHUS CEYEHUE APMATYPhi (XOMYTOR
W HaKAOHHDIX CTEpxHEN) onpeneneno no Harpyzke HK-80. TTpu atom,
Ha OTOTHYTHIE CTEPXNU (apMartypa xnacca All) npuxoaurca 50%

Hecyulei cnocobnocru (S_ = 0,5-S ), na xomyTel (apmarypa kiacca Al)
— 15% uecymen cnocobnocru (S_= 0,15-S ), a Ha Gerou cxaroit 30Hb
—-35% (S _=0,35-S ). Ha nameneHune vecyilei cnocobHoCTH B 0CHOBHOM

BITUSIET:

L mapxka (xnacc) berona — npu onpeaesnennn S ;

(3 ronummna pedpa — npy ofpeaeneHny S ;

(1 naou@anb apMaTypbl — NpU ONpeaesieHuy S uS.

Ha MOMEHT MACHTH(UKAUUKU NPOYHOCTH OEeTOoHA B ONOPHLIX
yuyactkax Oasok 1, 2 n kparinnx danoxk cHuzunace Ha 33%, 17% u 0%,
cooreTcTBeHHo. Tonuuua pedpa u3-3a AedexToB ABYX NOBEPXHOCTEH
CHU3MAch (B cpefHeM) B kparHen 0anke Ha 15 mm (7,5%) u B cpenux
6ankax — Ha 10 mm (5%). B pesynsrare cyMMapHoe U3MEHEHHE S
coctaBuiio 35% nns xpainux Ganox. Mismenenne S Bo BpemeHM
nokaszaHo Ha puc. 8§ (kpusnie 1, 2, 3). M3ameneuune noneil Hecymel
CIMOCOOHOCTH HAKJIOHHBIX CEYEHHA S_ U S 3aBMCUT OT KOPPO3UH
apmarypb! (yIOMHHANOCh PAHEE) U UMEET 3HAYCHUS, NIPUBEAEHHBIE B

maon. 8.

JSB
P o —7 " -
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Q3 —— * [ =
) = — ~
07 ; T35 T |
, ! i
; | | ) |
0. " —1> ' 7
| / I 1 i |
._ i J I |‘

— = i — e gy Ny i —

0 0 20 JO 40 20 o 70
Jozpacn {, eogy

Puc. 8. Hamenenue 6o spemenu necyweii cnocobrocmu cocamoii
30HbL NAUMBL 8 HAKTOHHOM CEYeHUU
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U3 maba. 8§ moxHOo caenarh clieaylollMe BBIBOJAbI O CPOKaxX

CITYXKOBbi:

¢ padboTOCHOCOOHOCTL OMOPHBLIX Y310B B KpaWHUX Oankax, B
Oanikax 2 u 6, B cpeiHux Oankax oKaXeTcs MCUepriaHHoH yepes
5, 15 4 35 net, COOTBETCTBEHHO:
¢ 1Py HEBO3MOXHOCTU NPOBEJICHHS PEMOHTA NTPEAETbHBIH CPOK
CILy>KObl OyieT JIOCTUTHYT, COOTBETCTBEHHO, yepe3 135, 25 v

45 ner.

U

Tabnuya §
SHAYEHUA UHOCA I/IEMEHIN0E ONOPHOZ0 CeueHuR, %

MoKa3aTels Bo3pact MocTa, 2006t
0 | 10 | 20 | 30 | 40 | 50 | 60 | 70
AS, 0 ] 0 [-7 115723 [ 3255 43
g AS,, 0 | 0 | 2 [ 12122133 ] 45 | 65
- AS, 0 251151351 63 | 95 | 100 | 100
; CymMmapuoe | 1,00 | 1,0010,93 10,79 10,64 (0,45 0,36 | 0,24
B JHaAYCHUC | ’ |
E HECyIlen
CIIOCOOHOCTH
(B pomax DS,) | :
AS, 0| 0| 0 | 5 | 11 | 17 {24 | 32
e |
= AS.. 0 0| 0 | 5 | 13123135 50
= ' |
= AS, 0 |05( 1022355576100
[
S,/S. 0 11,00]0,97]0,890,80!0,6710,520,35
. AS. 0 | 0 | O 0 1 4 8 | 14
- - |
=
S AS,. 0 0 0 0 0 0 | 10 | 22
4B
o~
% AS, 0 { 0 |25 5 | 12| 25 38 | 55
C_‘L‘a .- 4
-~ S/S, | 1,00 1,00 | 1,00 10,98 | 0,95 0,91 0,80 | 0,68
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3.7. Ananu3 pesyiomamos paciema

Pe3ynbTaThl pacyeTa Cpoka CAyxObl pa3fiU4yHbIX 3JIEMEHTOB
MPOJIETHLIX CTPOCHUU, NPUBEACHHBIE B mada. 9, NOKa3BIBAIOT, YTO
vcuepnaHa paboToCcnocoOHOCTh (PacaHbIX MOBEPXHOCTEH, KpalHUX
MpoJOJbHbIX IBOB OMOHOJMYUBAHUSA U KpanHHUX 0anok (1o HOp-
MaJIbHOMY Ce4eHH10). He3HAUNTEIbHBIMY KalTUTaIbHBIMU BJIOKEHHSMH
(Mmenkud pemoHT uau [II1P) cutyanuwo yxke He ucnpaBumb. g
BOCCTAHOB/IEHHUS PYHKIUH 3TUX NIEMEHTOB TPeOyeTCsd UX MOJHOE
BOCCTAHOBJICHHUE:

0 HaHECEHME Ha (pacaj 3alUTHBIX IMOKPBLITHH (PacCTBOPOB) I

BOCCTAHOBJCHNA (PYHKLUN 3aUTHOTO CIOS;

Q ycuneHue 0eToHA KpaHHHUX NPOAONBHLIX IBOB OMOHO-

nUYMBaHUA (HaOpUMeEp, ryOOKON MPONMUTKON);

O YyCWIECHHE KpanHuX Oasok.

Tabnuya 9
Hmozoean mabnuya pacuema cCpoKa CayHcor

Bo3pacT KOHCTpYKIHi t (roabi) B
Kpurepun MOMEHT HCUepHaHuA
| paboTocnocoOHOCTH | CPOKA CAYKObI
1 2 3

A. Boinocnusocmp

[Inuta Mmexay cpeiHUMH ) .
TﬁaJII{aMI/I ) B .
a) 1o OeTOHyY - L (40)

0) 1o apMarype - 60

b. Hﬂouuocmb

L

(IInura Mexay KpallHUMU

OasIkaMu 1 [31] | (38)
[Inura Mexay CpeaHUMH

bankamMu ) 1 54 65
bajkn, HOpMaJbHOE CEIEHUE | |

a)lmu7 [30] (4Q) |
0)2u6b (42) | 57

(B) CpEJIHHE I 65 >70
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Oxonuanue mabon. 9

{ 1 | 2 - 3
bajyikyu, HaKNOHHOE ceueHue {
a)lu7 | (36) J 2
0)2u6 55 64
B) CPEIHHC | 67 | >7()
B. H3noc
dacagHbIC IIOBEPXHOCTH | [20]
OnOpHBIE Y3JIbI o . N
a)lu’7 (35)
0)2u6 45
B) cpenuue Oajiku | 65 ]
' 1. IlIpounocme bemona
KoHcoJb - -
[Inura (cpenHue y4acTkH) | - _
[Inuta (CpenHue yyacTku) | -
baJku: _
KpaHHHE | -~
2ub 1 -
CpEAHHE -

[Ipumeuanue. B kBagparHpix ckoOkax — 3Hay€HUs t, OJU3KHE K MOMCHTY
naeHTHPHKALMY; B KPYIIBIX CKOOKax — 3HaYeHHUd t Ha

onvoxaiue 10 jer.
IIpenenbHbIi CpOK CNyXObl YKa3aHHBIX 3JEMEHTOB, €CJIA HE
POBOJIUTH PEMOHTA 3TUX TPEX IEMEHTOB MIPOJETHBIX CTPOCHUH, OyzeT
[KOCTUTHYT, COOTBETCTBEHHO, Yepe3 5, 8 u 10 aet, T.e. K 40-1eTHEMY

Bo3pacTty mocrta. K MomeHnty t = 40 ner B pacCMaTpHBa€MOM IIPHMEPE
OKKETCA, YTO:

&

“* HcYyepnaHa BHIHOCIMBOCTE 110 OETOHY XKene300eTOHHOH
TIJTATHI;

* JOCTHrHYT HpeieNbHBIA CpOK CIyXObl KpaWHuX 0ajioK II0

MPOYHOCTH HOPMAJIBHOI'O CEUYEHHA.
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K 3TOMYy BpeMeHH OETOH KOHCOJICH ITUT U KpailHuX 6aloK cTaHeT
HepeMOHTONPHUTrOABLIM. IMEHHO K 3TOMY BpPEMEHH, T.e. uepe3 10 ner

+2 rojga nociie MOMEHTa UACHTU(MUKALMH, LENECO00pa3HO NMPOBECTH
PEMOHT NPOJIETHBIX CTPOEHUH, KOTOPBIA BKIIIOYAET:

» 3aMeHy KpalHuX 0anok Ha HOBbIE (OAHOBPEMEHHO PEINAKOTCS
BONPOCH NPOUYHOCTU OCTOHA, U3HOCA OMOPHBIX Y3JOR,
HAASKHOCTH 10 HAKJIIOHHOMY CEYCHHIO);

»  YCTPOMCTBO OCTOHHOIO CIOSi YCUJIEHHWSA HAZ{ OCTABUIMMMCSA
OajixamMM C 3aMEHOM OETOHA KPaWHUX NPOAOJLHBEIX IIBOB
(OHHOBPEMEHHO YJIYULIAIOTCS TOKA3ATEIH IO BBIHOCIMBOCTH,
Hecylierd cnocobHOCTH 0anoK 1o HOPMaJbHOMY U HaKJIOH-
HOMY CEUYEHMIO, IIOKA3aTEIN U3HOCA OTIOPHBIX Y3JI0B);

»  3allIUTY CYILLECTBYHOILETro OeToHa 0anok 2 u 6 U ONOPHBIX
Y3JI0B C LB NPOMJECHHS CPOKa CIY>XOBI IPONETHOIO
CTPOCHHUS A0 OYEPENHOIr0 PEMOHTA WM 3aMeHbl (t = 65-70
JIET).
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IIPH/IO/KEHUE 4

BA30OBBIH T'PA®HK ®YHKLIUHU
H = (eM-1)
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