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ONMPEAEJIEHHUE YPOBHSA HAJIEKHOCTH KEJIE3OBETOHHBIX KOJIOHH
KAPKACHOTI'O 3JAHMUSA, BO3BEJAEHHOT'O I10 CUCTEME KYb-2.5

I'epacumos E.II., kanauaaT TEXHUYECKUI HayK
HoBocuOupckuii rocy1apcTBEHHbII YHUBEPCUTET apXUTEKTYPhl, AU3aiiHa U UCKYCCTBA
nmenu A.Jl. KpsukoBa

Annomayusn. B cmamve npusedenvt pesyiomamul pacuema 6eposimHocmu 6€30mKa3Hol pabomol
Jicene300emoHHOU KOTOHHbL 00UeCMBEHHO20 30aHUsl, 3aNpPOeKMUPOBAHHOU no kapkacHotl cucmeme KYb-
2.5. Jlannas cucmema wiupoko npumeHsiemcst 8 Hacmosiujee 8pemsi 0Jisk 6036e0eHUsI KAK 00U eCMBEEeHHbIX, MAK
U AHCUNBIX 30anUll. B césa3u ¢ smum secbma akmyanbHa UH@Gopmayust 00 YPOGHSX HAOEHCHOCU OCHOBHBIX
HeCyWux KOHCMpYKyull 30aHutl, 6036e0eHHbIX N0 OAHHOU cucmeme. B kauecmee paccmampusaemori OCHOBHOU
Hecyujetl KOHCMpYKyuu Oblia 8bl0PAHa KOTLOHHA KAK CAMbLIL OMEENCMBEHHbI KOHCIMPYKIMUGHDIL NeMeHN
cucmemul. Mcxoouvie oannvle 07 paciema Obliu NPUHAMbL CO2LACHO CEPUU, HOPMAMUBHBIM OOKYMEHMAM,
a maksice ¢ npusiedeHuem HeoOX00UMbIX CNPABOUHbIX OanHblX. Onpedenenie 8eposmHOCmU 6E€30MKA3HO
pabomul 6bLI0 6INOIHEHO C NPUMEHEHUEM CYUWeCMBYIOUUX MeMOOUK TUHeapU3ayuu U MOMEHMO8 Ha
50-nemnuii cpox sxcnryamayuu 30aHusl.

Pacuemvi nokazanu, umo KonoHHbL UMEIOM BbICOKUE 3HAYCHUS. EPOIMHOCU OE30MKA3HOU PAOOMbL.
s moeo umobwvl ymeepacoams, umo OaHHble 3HAYEeHUsT 0OCMAMOYUHbL, UX He0OX00UMO CPABHUMDb C
HOPMAMUBHBIMU 3HAYEHUSMU, KOMOPble HANPIMYIO 3A8UCTN OM HA3HAYEHUsL 30AHUsL U NOMEUeHU.

Knrouesvie cnosa: sicenezobemonmvle KOHCMPYKYUU, 8ePOSIMHOCTIHbLE MEMOObL PACHEMA, HAOEHCHOCb
CMPOUMENbHbIX KOHCIMPYKYULL, pacyem no npoyHOCmu.

CTpouTenbCTBO KUIBIX MHOTOATAXKHBIX Kap- HajaexHoW. HajgexxHocTh onpenensercss BeposiT-
KaCHBIX 3/1aHMM MPUOOpesIo OYeHb MIMPOKOE pac- HOCTHIO 0€30TKa3HOU paboThl, TO €CTh YUCIOM OT
npocTpaHeHue. ITo cBs3aHo ¢ panom ¢akropos: 0 mgo 1. CymiecTByromire HOpMbI TPOESKTUPOBAHUS
pa3BUTHE CTPOUTEIBHBIX TEXHOJIOTHIA, HEOONbIINE CTPOUTEIBHBIX KOHCTPYKIMA HE TPEI0CTABISIOT
HSKOHOMMUECKHE 3aTpaThl. Kpome Toro, kapkacHble BO3MOXHOCTH OINPEAEIIUTH JAHHYIO BEPOSATHOCTD.
37aHusI OYeHb YIOOHBI TIPH TUIAHUPOBKE MOMeIIeHUH. Ee MOYXHO BBIYMCIUTH, IPUMEHUB BEPOSTHOCTHBIE

Kapkac cucrembr KYB-2.5 mmpoko npuMensi- Metonsl pacueta. OrnpeneneHie BeposTHOCTH Oe3-
€TCSl TIPU CTPOUTENIHCTBE JKMIIBIX U OOIIECTBEHHBIX OTKa3HOW PabOThI KOJIOHHBI MIPEACTABISET COOOM
3naHuid. Pazpaborannas eme B 1980-X IT. 3Ta cucte-  OOJIBIION MTPAKTHIECKUA HHTEPEC, TaK KaK JTaHHAS
Ma aKTyaJibHa U CerojiHsd. B cocTaB cUCTEMBbI BXO- KOHCTPYKIIUS SIBJISIETCSI CAMOM OTBETCTBEHHOM KOH-
JAT COOpPHBIC KeIe300€TOHHBIE KOHCTPYKIIMU: KO- CTPYKITUEH KapKaca.

JIOHHBI, TUIUTHI IEPEKPBITUS, JIECTHUYHBIE MapPIIIH, s mpumepa paccMOTPUM OJHY M3 CXEM
CBsI3U, OallK¥, BEHTUISIIMOHHBIE OJIOKHM, CTEHHBIE Kapkaca OOIIECTBEHHOTO 3[]aHUsl, BO3BEICHHOTO C
naHenu. [11uTel nepekprITUs KpensaTcs K KoJoHHaM — nipuMeHeHueM cucteMbl KYbB-2.5 [1]. 3nanue nme-
IIPH MOMOIIIY METAJUIMYECKHUX 3aKJIAJIHbIX JeTAJIeH. €T TPH 3Ta)ka U TEXHUYeCcKoe noanoibe. CeTrka Ko-
Takoe KperieHre 1aeT BO3MOXXHOCTb CO3/1aTh IMa- JIOHH — 6X6 M. CedeHue KOJOHH — NMPSMOYTOJIbHOE
KHIA TIOTOJIOK, YTO OYEHB BAYKHO JIJIS )KWIIBIX 3MaHuid. ¢ pazmepamu 400x200 mm. B kauecTBe mpoaoibHOM

OCHOBHBIMU HECYIIMMH KOHCTPYKLMSIMU Kap- apMaTypbl IPUMEHEHbI YeTbIpe cTepxkHsA D20 MM.
Kaca SIBJIAIOTCS KOJOHHBI U IIINUTHI nepekpblTus. Kiacc apmarypel — A-III. beToH k010HH — TshKebIin
JlaHHBIE KOHCTPYKIIMHU MPOCKTUPYIOTCA MO cooT- kiacca B30 (puc. 1).

BETCTBYIOIIMM HOpMaM, 00eCledrBaIOIIUM Tpe- OnpenenuM BepoSATHOCTh O€30TKa3HOM paboThI
OyIOLIYI0 HECYIIYIO CIIOCOOHOCTh U KECTKOCTh. KOJIOHHBI TEXHUYECKOTO TOAIONbS (MEXKIY OTMET-
Hpyrumu cioBamu, KOHCTPYKIUs AoJbkHA ObITh  Kamu 0,000 u -2,240) kak camyro Harpy>KeHHYIO.
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Puc. 1. Cxema Kapkaca u nonepedrnoe cevernue KOJIOHHbl

WcxonHbple qaHHBIC IS pacyeTa.

[Tpu 3anansbIxX knaccax 6erona (B30, Rb = 22 MIla) u apmarypsr (A-111, Rsc = 365 MIla) u Hopmu-
POBaHHBIX KOA(PUIIMEHTAX BapUAIIMU MPOYHOCTH OeToHa U apmarypsl (vb = 0,135 u vsc = 0,05) cpennue
£ )Ha C)KaTHe, COOTBETCTBEHHO, COCTABIISIOT:

3HAYEHUs TPOYHOCTH OeToHa (£12)u apmaTypsr (

- Rs 22 )
Ry = = =28,2MIla = 282 Kr/c™”, (1)
1-164-v, 1-164-0135
R..= Re 36 397.6MIla = 3976 Kr/cm’ . (2)
1-164-v_ 1-164-0.05
CpeHee 3HaUeHIIe HecyIell ClIOCOOHOCTH KOTIOHHBI COCTABIIAET:
N=¢-(R:-4+R..-4_)=0.9019.(282-800+3976-12,56) = 248508 kT . (3)

CpenHee KBaJpaTu4ecKoe OTKIIOHEHHE Hecylllel criocoOHOCTH KoJoHHBI (SN), oripesieeHHoe

METOAOM JIMHeapu3amuu [2]:

(4)

oN oN _ &N oN

— —9p-A, —=¢-Rs. —=¢-4,.. — = ¢-R-..

o’ U aa U R “ g 7

S_\ —‘\/(Q) 4 Vb'ﬁb)z—l_(q)'ﬁb 'S_{)z—i_(q)"q:c'vsc'F“)Z—i_(@'ﬁﬂ's_{:c)z =

= gz)-\'/(d v, -R,f +(4, v, R =09019.4/(800-0,135-282) +(12.56-0,05-3976) =
= 27560 KT.

V3MeHYNBOCTh TE€OMETPUYECKHX pPa3MEpOB
KOJIOHHBI M apMaTrypbl OY€Hb Mallbl, IOATOMY HX
cpelHue KBaJpaTuieckue oTkiaoHeHus (SA, SAsc)
HPUHATHl PAaBHBIMU HYITIO.

Harpy3ka ot coOCTBEHHOM Macchl HECYIIUX
KOHCTPYKIHMH (KOJIOHH U IUIUT NEPEKPBITHS) OIpe-
JIeJieHa C Y4eTOM CpeIHel IUIOTHOCTH JKene300e-
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ToHa (2500 Xr/M3) M TEOMETPHUYECKHX pPa3MEpOB.
Pa3smep ceuenus konoHHb! —400%200 MM, TONIIMHA
IIATHI iepekpbitus — 160 Mm. 3MeHUnBOCTH reo-
METPUYECKHX Pa3MEPOB HE YUUTHIBAETCS B pacueTe
BBUJY MX OYE€Hb MAJIOTO 3HAYCHUSI.

Harpy3ku ot coOcTBeHHOW Macchl Iojia U
KPOBIIM 3aBUCAT OT WX cocTapa. [locie u3yueHus



Tabnuya 1
CmamucmuuecKkue 3HaueHus Hazpy3o0K, 0elicmayujue Ha KOJ10OHHY

Cpennee 3HaucHUE
En. CpenHee KBapaTHICCKOE
Haumenosanue

H3M. UYepes 1 rox UYepes 50 ner OTKJIOHCHHE
[InuTa nepexkpbiTUs Kr/m? 400 400 0
Kononna KI/M 200 200 0
Kposs Kr/m? 100 100 4
ITon Kr/m? 100 100 6
CHeroBas Harpy3ska Kr/M? 91 188 31,85
[lonesnas Harpyska Kr/m? 118,2 180 20,4

HECKOJIbKUX BAapHUAaHTOB COCTaBOB KOHCTPYKIMU paBHBI 91 kr/M2 u 188 kr/m2. CpeaHee kBaaparTu-
MoJia, KPOBIU U BBIMIOJTHEHUS HEOOXOIMMBIX BbI- YECKOE OTKIOHEHHE HE 3aBHUCUT OT TMEepUoja dKC-
YHCIICHUH OBUT CIeJIaH BBIBOJ, YTO CpEHEe 3Haue- IUTyaTanuu u coctaBiser 31,85 kr/m2.

HUE HArpy3KH JUIE 00EUX KOHCTPYKIIHIA COCTABIISET B xauecTBe 3HaueHUs MOJIE3HON HArpy3KH Ha
okouo 100 kr/mM2, a ko3 PUIMEHT BapUallid, COOT- TMEPEKPHITUS OBLIO MPUHITO 3HAYEHUE MOJIHOM Mo-
BeTrcTBeHHO, 0,06 1 0,04. JIE3HOW HArpy3Kd Ha OCHOBaHUM PE3yJbTaTOB HC-

[Ipu ompeneneHuU CHErOBOM HArpy3KH OBLIM  CIICOBAaHUH MapaMeTpPOB IMOJIE3HOW HATPY3KU IS
WCIIOJIb30BaHbl CTATUCTHUYECKHUE JTaHHBIE 110 3alla- IOMEIIEHUN aJIMUHUCTPATUBHBIX 31aHuil [4]. Tax
cam Bozibl BT. HoBocubOupceke [3]. YuuTheiBasi To, YTO  Kak MOJIE3HAs Harpy3ka Ha NEpeKpBITHE TOXE MO-
CHEroBasi Harpy3Kka OIMCBIBAETCS IBOMHBIM KCIO- KET OBITh ONKCAHA ABOMHBIM YKCIIOHEHIIUAIbHBIM
HEHIIMAJIbHBIM 3aKOHOM, MO3BOJISIOUIMM MOJENIU- 3aKOHOM, TO CpeIHUE 3Hau€HUs OBbLIIN ONpe/IEICHbI
pOBaTh 3HaYEHHWE HArpy3KU BO BPEMEHM, CPEHUE HA MEPHOA dKCIUTyaTanuu 31aHus B 1 rog u 50 ner.
3HAUEHMsI CHErOBOM Harpy3ku Obuin onpezeneHbl JlaHHbIE 3HAYEHUS, COOTBETCTBEHHO, COCTABISIOT
Ha BO3MOXXHBIN nepuos skcrutyaranuu 31anuit B 1 118,2 xr/m2 u 180 kr/m2. CpenHee KBajpaTHue-
roa u 50 net. JlaHHbIC 3HAUYCHHSI, COOTBETCTBEHHO, CKO€ OTKJIOHeHHUE — 20,4 Kr/M2.

Bce Harpy3ku, AeiicTByolIe Ha KOJIOHHY, ITpe/ICTaBIeHb! B Ta0. 1.
Omnpenenenne BepOSTHOCTH 0€30TKa3HOM pabOThl KOJIOHHBI TEXHUYECKOTO MOJIONbs OCYIECTBIISA-
JIOCH IIPY IIOMOIIM METOAA MOMEHTOB — Y€PE3 UHIEKC HAaJIEKHOCTH:

(0)= N-Nuwsplt) 2068604214 - |
! \/m T 1+03149.2-0.091-2% ’ 3)

e N — CpeaHee 3HaYeHUE Hecyllel crmoco0- —uepes t=50 net Pf=0,999997.

HOCT% [TonydeHHbIe 3HaYEHUS] BEPOSITHOCTH O€30T-

iao (t ) — cpeaHee 3HaYCHUE HATPY3KH B MO-  Ka3HOM paOOTHI MPAKTUYECKU PABHBI JAPYT APYTY —

MEHT BPEMCHH t; K KOHITy 50-JIETHETO CpOKa IKCILTyaTalliu BEpOsIT-

SN — cpenHee KBaJApaTHIeCKOe OTKJIOHEHHE HOCTh CHHUJKAETCS OYCHb HE3HAYUTETBHO. JIJIst TOTO

HECYIIeH ClIOCOOHOCTH; 4TOOBI yTBEPIKIATh, YTO MOTYUCHHBIC 3HAYCHUSI SB-

SHan — CpCaAHEC KBAAPATUICCKOC OTKIIOHCHUC  JIAKOTCA NOCTATOYHBIMU, UX HGOGXOILI/IMO CpaBHHUTb

HarpyskKu. C MpEACIbHO-A0ITYCTUMBIMHU WJIM HOPMATHUBHBIMU

Pacuer mokasai, 4To KOJIOHHA MMEET CIICAYI0- 3HaueHUsMH. HopMaTuBHbIC 3HAYCHUS BEPOSTHO-

e BEPOSTHOCTH OE30TKa3HOM paboThI: CTH 0€30TKa3HON PabOThI 3aBUCST MPEIK/IE BCETO OT

—yepe3 t =1 rog Pf=0,999998; IMOCJIEICTBUM OTKa3a: DKOHOMHYECKHUX U COLIMAJIb-
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HBIX. A 3TO, B CBOIO O4Y€pE/lb, 3aBUCAT OT Ha3HAUe-
HUM TOMELIEHUN U 31aHUS: TIPU OJHUX 3HAYCHUIX
OyIlyT OHU TOCJEACTBHUS, IPU APYTUX — IPYTHE.
Cy111eCTBYIOT HECKOJIBKO MPEIOKEHUN U METOAMK,
MO3BOJISIONIMX HA3HAYUTH WM PACCUUTATh HOpPMa-
THUBHBIC 3HAYEHUS B 3aBUCUMOCTH OT MOCIIEICTBUN
oTkaza [2, 5—8]. B o0miem ciryuae gaHHBIC 3HAUC-
Hus Bapbupyrotcs oT 0,99999 u Beite. [lomyuen-

HBIE B HACTOAIICH CTaThe 3HAUYEHUS BEPOSTHOCTH
0e30TKa3HO# paboThl MOTYT YKa3bIBaTh HA CTEIICHb
OTBETCTBEHHOCTH 3/1aHHA. TO €CTh Ha3HAYCHHE 3/1a-
HUSI WJIM TIOMEIIEHUH JIOJDKHBI OBITh TAKMMH, YTO-
ObI HOpMaTHUBHOE 3HaYCHHE 0E30TKa3HON pabOTHI
KOJIOHHBI, OIIPEACICHHOE C YIETOM IOCIeICTBUI
ee 0TKa3a, He MPEBBIIAN0 (aKTHIECKOE 3HAYCHUE
BEPOSITHOCTH O€30TKa3HOU PabOTHI.
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DETERMINATION OF THE RELIABILITY LEVEL OF REINFORCED CONCRETE
COLUMNS OF A FRAME BUILDING ERECTED ACCORDING TO THE KUB-2.5 SYSTEM

Gerasimov E.P., Candidate of Technical Sciences
Kryachkov Novosibirsk State University of Architecture, Design and Arts

Abstract. The article presents the results of calculating the probability of trouble-free operation
of a reinforced concrete column of a public building designed according to the KUB-2.5 frame system.
This system is widely used nowadays for the construction of both public and residential buildings. In this
regard, information about the reliability levels of the main load-bearing structures of buildings erected
according to this system is very relevant. The column was chosen as the main supporting structure under
consideration, as the most responsible structural element of the system. The initial data for the calculation
were taken on the basis of information according to the series, regulatory documents, as well as with the
involvement of the necessary reference data. The probability of failure-free operation was determined
using existing linearization techniques and moments for the fifty-year life of the building.

Calculations have shown that the columns have high values of the probability of trouble-free
operation. In order to assert that these values are sufficient, they must be compared with the normative
values, which directly depend on the purpose of the building and premises.

Keywords: reinforced concrete structures, probabilistic calculation methods, reliability of building
structures, strength calculation.
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