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BU3HAYEHHS HAJIMHOCTI EKCILTYATAIII BATATOIIOBEPXOBOI
KAPKACHOI BYJIBJII IIPH PI3BHUX BAPIAHTAX APMYBAHHS KOJIOH

B cmammi posensidaiomvcs numanna 6apianmuo2o npoEKmy8aAHHA HECYUUX eNeMEHINIE8 MOHOIIMHO20 3ai30-
OemoHH020 6e3puenbHo20 KAPKACY, 30KpemMa KOJIOH, 3 Memoio 3abe3neyents nioguwenol Hadiinocmi excniyamayii
KapKacy y eunaokax niugy pisHOMAHIMHUX HECIPUSTIUGUX YMO8. J]o uucia maxkux ymog eioneceni (hakmopu He-
NpONnopYitiHo20 PYUHYBaHHA (Npozpecyroye 008aleHHs), AKi MOXHCYMb CYymMmeso nowkooumu o6yodisnio. Ilpu eapianm-
HOMY APMYBAHHI KOJOH MOMCHA 00CSemU MAaKo20 CMAHy, KOau HAOIuHIcmb 6esneunol ekcnayamayii 6yoieni Oyoe
HaUOLIbW BUPA3HOI0, WO MOJICe OYMU PEKOMEHOAYIUHUM 3aX000M NpuU NPOEKMYEAHHI OA2amonogepxosux 6yoigeis.
Biosnauaemocs, wo payionanvhe 30i1bueHHs APMYBAHHS KOJIOH HA HUICHIX NOGEPXAX NPU3600UMb 00 RIOGUUYEHHS
napamempy 6e36i0M0o6HOI pobomu yciei 6y0i6ni y unaokax HA036UHAUHUX CUMYayil, a ye CYHCUMb 03HAKOK Nio-
BULYEHHS HAOTUHOCMI eKCNILyamayii ycb020 3anpoEKmo8ano2o Kapkacy 6yoiei.

Knrouosi cnosa: nenponopyiiine pyunyeants, HaOlHICMb ma 6e3nexka ekCnayamayii, NOKAsHUKU HAOIUHOCMI,
3a1i306emMOHHUL MOHOIIMHUIL KAPKAC, 8APIAHMHE APMYBAHHSL, e(EeKMUBHICHb NPUTHIMUX PIUEHb.

ARTyaJ‘IBHiCTL HpoﬁﬂeMn OCTaHHI pPOKH HaOylla OIMPOKOTO PO3IOBCIOMKCHHS
MIPAaKTHKA BHUKIIOUCHHS 3 POOOTH OKPEMHX EIICMEHTIB

Ilinpuienns HaniiHoCTi Ta Gesnexn excrutyarauif OyniBii abo Hinux OJIOKIB, TOOTO CTBOPEHHS IITYYHOI

SIK OKpeMHUX OyIiBENFHUX KOHCTPYKIIiH, Tak i OymiBemb
B LIJIOMY — OJHE i3 TOJIOBHUX 3aBIaHb CYYaCHOCTI AJIS
MPOEKTHHX, OYyIIBEJIBHUX Ta HAyKOBO-JOCIIJHUX Opra-
Hi3alli.

Teopis HamitHOCTI Ta OE3MEKM eKCIUTyaTarlii Oymi-
BeJb 1 CIOPYA OTpHMaja OCOOJHBY AaKTYalbHICTh B

aBapiiiHoi cuTyalii, a mMOTiM aHaji3yBaTH pe3yJbTaTh
BIUIMBY IIi€i CHTYyamii Ha yCI0 OyIiBIIIO.

Taxwuii migxiq MOXe BiATBOPIOBATH peasibHI 00CTa-
BUHM eKCIUTyatauii OyIiBedb i Copy[] 1 pa3oM 3 TUM
JI03BOJISIE BHKOPHCTOBYBATH TCOPCTUYHUII amapar Ha-
niiffHOCTi, TOOynOBaHWIT Ha WMOBipHICHIH ocHOBI. B
NPaKTHI MPOEKTYBAaHHS BKa3aHa METOJMKA HA ChOTO/IHI
HaMOLIBII PO3NOBCIOKEHA 1 AyKE aKTyalbHa.

OCTaHHI JIECATHIITTS Y 3B’A3KY 31 3HAUHOI KUIBKICTIO
pyiiHyBaHb, SKi IPUBOIATE O CYTTEBHX MaTrepiajbHUX
BTpar Ta Jr0JCHKUX xepTs [1, 2].

TIpoeKTyIoun TIEBHY CIOpYdy, HeoOXiaHo mepex- AHAJI3 OCTAHHIX JOCTIIKEHb Ta MyOaikanii
O0avaTh BU3HAYCHWHA piBeHb HAIIHOCTI Ta O€3NeKH
eKCIUTyaTaIlil K OKpEeMHX CJIEMEHTIB, TaK i OymiBIi B
mijioMy. AJie JOCBij 3acBigyye mpo Te, IO B LIJIOMY
OJIHaKOBI Oy B 1 cIOpy/H, sIKi 30y/10BaHI Ta eKcITya-

OcTaHHIME POKaMH y BITYH3HSHIN Ta 3aKOPIOHHIH
MIPOEKTHIA MPAKTHUII BBEICHI MOHATTS TICBHOTO PU3UKY i
PIBHS HACJiJIKIB BiJi BUXONY 3 JIaay SKOro-HeOyIb 3

. eneMeHTiB crnopyau. Ilopsa 3 UM TPOMOHYIOTHCS
TYIOTBCSl B OJTHAKOBUX yMOBAaX, BUXOIATH 3 JIAy B pI3HI

. ) KOHCTPYKTUBHI MiAXOIH U1l BUSHAYECHHS PiBHS PH3HKY,
BUIIAJIKOBI NPOMDKKHM 4acy, TOOTO HE MOXHa [yXKe

. . OLIIHKH MPOEKTHUX DILlIEHb BiJIBEPTAHHS HENPONOPLIiii-
TOYHO BU3HAYMTH TEPMiH HAIIPAIIOBAHHS OyIiBEILHOTO

BHPOOY, a MOXKHA TiJIbKU OPIEHTOBHO OIIIHUTH Ty HMO-
BIpHICTB, 3 SKOIO MOXeE Oe3[eYHO eKCILTyaTyBaTHCh
00’€eKT Ha MPOT#A3i 33J]aHOT0 HOPMAaTHBHOI'O 4Yacy 3ara-
JIBHOTO YKUTTEBOTO LIUKITY LIBOTO 00’ €KTY.

HopmaTtuBHa HOKyMEHTAlliss IO IPOEKTYBAHHIO
OyZiBesb 1 CIOpy/ HAIOJIETJINBO BUMAarae BpaxoBYBaTH

HOT'O pyHHYBaHHS, SIKI BpaXOBYIOTh HaJlIHHICTh Ta ypa3-
JUBICTH OYAIBII B IIJIOMY.

PosrmsmaroTecst BapiaHTH, KOJH 3aXUCT OyiBelb
NpU aBapiiiHUX CHTYyaIlisIX B MeEpIly uepry Mae OyTu
OpIEHTOBaHWH HE HA 3yNHHEHHS pyWHYBaHHS, a Ha
3a0e3rmeueHHs O0e3eKH JII0/IeH 1 MOXKIIMBOCTI iX cBO€Ua-

. o . CHOi eBakyairlii, Ha peaizaimiro HeoOXiTHOTO JJIsl I[LOTO
MIPUHITUIIOB] PO3paxyHKH Ha HaJilHICTE Ta Oe3meKy

eKcIuTyaTallii 3amiaHoBaHoro o6’ekty [3, 4]. Ane us
JOKYMEHTAIlisl He 3aBXIW BH3HAYA€ MUIAXU peamizamii

3amacy MIIHOCTI i gedopmariii OCHOBHHX HECY4HX KOH-
CTPYKLii a00 3MEHIICHHIO KiTBKOCTI py#iHyBaHb [5, 6,

. . 7].
3aBJIaHb HaJ1HHOCTI. ]

OnmHuM i3 BapiaHTIB po3paxyHKy OyZiBii Ha Ha-
JIMHICTE MOE CIIyTYBaTH MOJENIOBAHHS Pi3HOMaHIT-
HUX HECTPHUATINBHX YMOB eKcITyaTamii o0’ekry. B

Ha cporoxni BinCyTHill 3aranbHONPUHHATHN Hay-
KOBO OOIPYHTOBAaHMH MinXiJ a00 TpaKTHKa IPOEKTY-
BaHHS OyaiBeJNb i CHOPYZ, 110 30epiraloTh CTPYKTYpHY
LUTICHICTh NPHU Pi3HUX BapiaHTaX pO3paxyHKOBHX HaBa-
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HTaXXeHb 1 aBapiiiHuX BIuBIB ( [TA — mpekTHa aBapis
ta MBK — MmakcumanbHO MOXJmBa Karactpoda). Y
O1IBpLIOCTI BUNAJKIB aBapiiiHi Jii He MOXyTb OyTH BH-
3HAUeHI KUIbKICHO, HEMAa€ JOCTATHIX CTaTUCTHYHUX
JaHUX 1 HeBioMa Mipa MOMJIMBHX MOYAaTKOBUX YIIKO-
JoKeHb. He TporHO3YIOTBCS BipOTimHI BapiaHTH mMoJa-
JIBIIOTO HEMPONOPLIHHOTO PYHHYBaHHS CIIOPYIH 4epes3
niepenbaveHi aBapiifHi cuTyarii.

B po6orax B.O. Ammasosa [8], O.B. KabGanmesa
[9], A.B. Iepenamytepa [10], B.C. lImyknepa [11] Ta
IHIIUX JIC)KUTh KIHEMaTHYHUH METOJ Teopii rpaHuIHOI
pIBHOBard, B OCHOBY SKOTO 3aKJIaJAeTbCsl CIIOYATKy
CTaHAApPTHUH TpPYXHHH PO3paxyHOK 3 BHU3HAYCHHIM
sycuwiib M, N 1V y Bcix enementax Oyaisii. [Torim mi
CIIEMEHTH apMYIOTBCS BIATIOBIAHO 10 HOPMATHBHUX
JIOKYMEHTIB 1 IPaKTHKH MPOEKTyBaHHA. Ha HacTynmHOMY
eTarni 3aJaeThCsl SKACh CXeMa pYHHYBaHHS 1 PO3paxyHOK
TIOBTOPIOETHCS, IIPH IIbOMY 3’ SBIISIOTHCS SJIEMEHTH, SIKi
BUXOZSTH i3 Jlaxy, BUHHUKA€ 3aBAAHHS MIICHINTH IIi
€JIEMEHTH (KOJIOHH, TIEPEKPHUTTS, BY3JH) i IMOBTOPUTH
poO3paxyHoK. SIKIIO MiJCKIICH] eIEeMEHT! He PYHHYIOTh-
csi, Toni HeOe3neKka pyHHyBaHHS CYTTEBO 3MEHIIYEThCS.

BinbIicTh po0iT, IPUCBIYCHUX HEMPOTOPIIHHOMY
pYHHYBaHHIO, aHaNi3ye HanpyxXeHo-AedopMOBaHuit
CTaH KOXXKHOTO €JIEMEHTY, BH3HA4Ya€ TEOPESTHYHI Migoc-
HOBH PyWHYBaHHA, a IOTIM BiJTHOCHTbH LIel €IeMEeHT 10
3pyHHOBAHOTO 200 HE3PYHHOBAHOTO.

B Takiii aHanmiTHYHIA cUTYyalii, KOJIU BUKOHYEThCS
MiACWICHHS €JICMEHTIB uepe3 301MbIICHHS apMyBaHHS
abo uepes migBumieHHs Kiacy 6erony ( Bix C 20/25 mo
C 32/40), nikaBuM 3’SIBJISIETHCS TIUTAHHS, K BILTHBAIOTh
Takl 3aX0IM Ha IMiABUINEHHSA a00 3HIDKEHHS HaIiHHOCTI
poOOTH yChOTO 3aTi300€TOHHOTO KapKacy OymiBIIi.

Cunij miIKpecIuTH, O TaKWil aHaii3 B myOuikari-
SIX Ty’ke oOMexkeHui. MoXHA TITBKH BIIMITHTH POOOTH
Pynenxo B.B. ta [Tiuyrina C.®. [12, 13].

Sk mpaBwiio, y NpOaHAI30BaHUX JDKEpenax IH-
TaHHS HENPOIOPIIHHOrO pyiHYBaHHS (IPOTrPeCy0v0ro
00BaJyIeHHs) BUPIIIYIOTHCS OKPEMO, a TUTaHHS HaiiHO-
cTi poOOTH KOHCTPYKIIiH OKPEMO.

B nawiii crarti 3pobiieHa cripoba 00’eqHATH 11l ABa
3aBJIaHHS, BUKOPHCTOBYIOUH pPealibHi KOHCTPYKTOPCHKI
pO3pOOKH MOHOJITHHUX 3aTi300€TOHHAX KapKacHHUX
OyaiBesb 1 COPY/I.

Meta npoBeeHHs1 JOCTIIKEHb

Ha 6a3i aHaymiTHYHOTO OIIISAY ICHYIOUHMX HOpMa-
TUBHMX JIOKYMEHTIB Ta YUCEIBHUX METO/IIB PO3paxyHKy
(3 BuKOpHcTaHHSAM mporpamHoro komriurekcy SCAD,
Bepcist 21.1.9.5) GymiBensHUX KOHCTPYKILH MPH Bpaxy-
BaHHI HENPOIOPIIIITHOTO pPYHHYBaHHS 3alpOIIOHYBATH
e(EeKTUBHUH aJIrOpuTM OILIHKKM HaJiHHOCTI poboTn
3a1i300€TOHHOTO KapKacy MpH 3MIiHHHX [POICHTaX
apMyBaHHS KOJIOH Y3/I0BK 1XHbOI BUCOTH.

ITpn oMy CTBOPIOETBCS MOJIENb OOBaJieHHs OY-
JIBIII 32 TEOPi€r0 HMOBIPHOCTI — 3X-EJIEMEHTHA MOJIENb

(KOTOHM, TEpEeKpUTTSA, BY3JIH). BHKOHyeThCS aHai3
HECYYO0l 3/1aTHOCTI 3aJ1i300€TOHHOTO KapKacy IpH 3MiHi
MIPOLICHTIB apMyBaHHS KOJIOH Y3JIOBX IXHBOI BHCOTH,
MOJJIMBI TAaKOX BapiaHTH MiJBUINCHHS KJIacy OCTOHY.
Ha ocHOBI IIMX aHANITHYHUX PO3PaxyHKIiB 3 BU3HAYCH-
HSAM HaaiHOCTI poOOTH KOKHOTO BapiaHTy copMyBa-
TH NIPaKTHYHI PEeKOMEHAIl] 100 BIIPOBAPKCHHS aHa-
JTHYHOTO MAXOY MPH BH3HAYCHHI HATIHHOCTI pOOOTH
3aJ1i300€TOHHOTO KapKacy y BHIQJKy aBapilHOi cHUTya-
il y BUIJISLII HENPOTIOPIIIHHOTO pyHHYBaHHSI.

Bukiax ocHOBHOro Marepiajy

B skocTi eneMeHTa NOCTIMKCHHS NPUHHATHEA 14
TTOBEPXOBUH 3 IiJBAIIOM XHUTIOBUH OyIWHOK, 3alpOCK-
TOBaHMHU Ta 30ymoBaHHM B M. XapkoBi. Bucora mosep-
xiB cximanae 2,82 M. KoHCTpykTHBHA cxema Mi€i Oy iR
— MOHOJITHUH 3ai1i300eTOHHMI OE3pUTEIBHUN KapKac 3
BIIAINTYBAaHHAM CYLIUTBHHAX AiadparM >KOPCTKOCTI Yy
MMO3/I0BKHFOMY Ta TIOMEPEYHOMY HampsMKax. Posmip
Oynisii B twiani 23,95 x 27,80 m. ToBuuHA MIMT mepe-
kputts 180 mm. CiTKa KOJIOH y OUIbIIOCTi BUMAAKIB 4,5
x 5,0 M. 3arampHU BUTIAA OyIiBNI TPUBEICHUN Ha
puc.1.

'onoBHUM 3aBIAHHSIM JOCIiJKEHHS OYyIlO BH3HA-
YEeHHsI aHAIITHYHUM IUISIXOM I[apamerpa HamiiHOCTI

po0OTH 1BOrO KapKacy y BHIAQJIKY HEIPOIOPLiHHOIO
oOBaneHHs yacTuHU OyniBii. [Ipu 1ipOMy 3MiHIOBAJHCH
BapiaHTH apMyBaHHS KOJIOH Ta Kiacu O6erony. Jlis py#-
HyBaHHs IepenOaueHa aBapiifHa cuTyaumis B MiaBaii
(BuOyx Tazy), M0 MPUBIB IO BUXOAY i3 eKCILTyaTarii 3
KOJIOHH Ta YacTHUHY AiadparMu >KOPCTKOCTI.
Po3paxyHok OyaiBii BHKOHYBaBCS Ha IPOTrPaMHO-
my komiiekci SCAD Office sepcist 21.1.9.5. Ha ocHoBi
CTaTUYHOTO Ta KOHCTPYKTHBHOTO pPO3paxyHKy Oyio
PO3MIITHYTO 5 MOJKJIMBHMX BapiaHTiB apMyBaHHS KOJIOH.
[Ipu pomy cama KosoHa OyJna po3JiieHa 1Mo BUCOTI Ha
4 30HHU, B KOXHill 13 sIKMX apMyBaHHs Oyio cBoe. s |
ta IV BapianTiB kiac Oetony npuiinstuit C 20/25, s
II, III ta V BapiaHTiB BUKOpPUCTAaHHA OETOH Kiacy
C 32/40. Taknii miaxig SO3BOJMB OLIHUTH BIUIUB ITiJ-
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BHIIICHHS KJacy OETOHy Ha IMOKa3HWKH HaIiHHOCTI Y
BHITAJIKy HETPOTIOPIIHHOTO 0OBaICHHS.

Merouka BU3HAYEHHSI HAaAIHHOCTI poOOTH KapKa-
cHOT OyniBii MoOyAOBaHa Ha BIIOMOMY ITPHHIIMIT CTBO-
PEeHHSA TEXHIYHOI MOJEJI YChOTO KapKacy 3 Iapaieib-
HUM 00 ’€THAHHSIM TPHOX OJIOKIB (KOJIOH, IEPEKPUTTIB
Ta BY3JIB 3’€IHAHHS KOJIOH 3 MepekpuTTsMm). Lli Onoku
TPYIYIOTBCS 31 CBOIMH TapaMeTpaMH HaIiifHOCTi, a
MOTIM BH3HAYAETHCS TMapaMmeTp Oe3BiIMOBHOI poboTH
yciei cucremu P (t) 3a popmysioro:
Pi() = 1[Pi(O)max] + (1 = )[1 — [TE=1{1 — Pi(6)}1(2)
Je I — y3araJbHeHHH Koe(illieHT Kopesii,

Ty, - CepenHiil Koe(iIieHT KOpeIsIii.

2z
n(n-1)

Tm = T Ji 2

N — KIABKICTH €JIEMEHTIB B CUCTEMI TEXHIYHOI MO-
eI,
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T i~

HeranbHi Buknanku popmyiau (1) HaBeneHi B xe-
penax [14, 15].

Ha ocHOBI BHMKOHaHMX pO3paxyHKIB INpHBEAEHA
TabmuI 1, e HaBeneHi yci XapaKTepUCTHKH HaJilHHOC-
TI PO3paxyHKOBOi MOJENi, B TaKOX KiNbKICTh 3pYHHO-
BaHMX EJIEMEHTIB JJIsI KOXKHOTO 3allpONOHOBAHOTO Bapi-
aHTy apMyBaHHS.

B tabnumi 2 npuBeAeHi po3paxyHKOBI MOKA3HUKH
JUI. BU3HAYCHHS MMOBIPHOCTI 0€3BiIMOBHOI pPOOOTH
BCi€l CHCTEMH.

KoeiLlieHTH KOpesLii o KOXHOMY OJIOKY.

Sk cBim4aTh pe3yNbTaTH PO3PaXyHKY, IS KOXKHO-
IO 3alpOMOHOBAHOTO BapiaHTy apMyBaHHS WMOBIPHICTh
HaiHOT 0E3BiIMOBHOI pOoOOTH KapKacy JOCHTH BHCO-
Ka, aje HaiOimpm HanmiHa s I BapiaHTy, KOomm B
HIDKHIN 30HI KOJIOH 3akiamaerscs 8@32A400C (M =
2,57%). Tokasuuk P, (t) ckmamae 0,998, mio 3acBimuye
BHCOKY PO3PaxyHKOBY HaIiiHICTh pOOOTH Kapkacy y
BUIIJIKy HETPOMOPIIIHHOTO 00BaICHHS.

Tabmums 1
BusHaueHHs KUTbKOCTI 3pyHHOBaHUX €JIEMEHTIB KapKacy NP PO3BUTKY HENPOINOPLIHHOTro 0OBalieHHs Bij 3a1aHOoi
aBapiifHOI cuTyamii
BAPIAHTU
| 1T 11 v \Y%
= 6eron C 20/25 6eron C 32/40 6eron C 32/40 [6eron C20/25 | 6eron C 32/40
el
:;” o~ (= =] (=1 o~ (= =] (=1 o~ | >~ (=] =] (=3 S|~ | > S| © o~ | >~
ud = |2 ]=S 22 > 1= (2|2 |22l |=<efre (=)=
a5 — — (=] (=) — — o (=) AN | N (=) o — —_— -] — — | — — | —
SJ IT ATE ATE TER ANVHN ATENY VA ATA VAN NV VAR ANTAN ANV ATHN ANTAN INTAN T TR A I
< — (o] [se) <t — N [se) <t — | (s8] < — Alen | < — | [soll SN
3. =1 =1 3. 3. =1 = 3. 3| = =1 = =T =1 Y e S e Y - R i A
z 3PYIUHOBAHI KOJIOHMU (mr.)
2 fual7[s]8]3|2]6|ow0f1]6|7[15[9]6|6[13]7]6]s
3 P
o=}
Q |zaramom: 42 30 24 36 32
o
s 3PYHOBAHE YACTKOBO ITIEPEKPUTT I (m?)
o0
N |lolo|lw]|o |[o]Jlo|lo|o (w N |o|ld|lo [ |w
2 =l ER A EA RN N R R RN R R R R R R R EA R
<
=
N‘g’ saramom: 2200 1130 320 620 305
- 3PYWUHOBAHI BY3JIA (mr.)
2 (12|62 |t6]ua|a|s5]s|of1]e]a]ra|s]s]5[11]e6]a]a
ul :::: 3arajgom: 36 25 20 32 25
8
~ |3HAYEHHS M HABEJIEHI B %
Tabimms 2
Po3paxyHKOBI TOKa3HUKH 1JIs1 BU3HAUCHHS B KOJIOHAX IMOBIpHOCTI 0€3BiIMOBHOT poOOTH cucTeMH
Tloka3zHuku | 1 11 1\ V
1. CepesHe 3HaUCHHS M 0,89 0,89 1,535 1,285 1,285
2. CepenHsl Benn4rHa 3pyHHOBaHUX KOJIOH 10,5 7,5 6 9 8
3. Koedimient kopessii 0,21 0,423 | -0,146 | -0,824 | -0,576
4. TToxa3HUK HaAiHHOCTI 0,929 0,949 0,959 0,939 0,942
5. V3aranpHeHHH KOe(ili€HT KOpesii 0,189 0,315 0,051 0,596 | -0,017
6. VImoBipHicTh 0€3BiIMOBHOT pOOOTH CHCTEMH 0,978 0,986 0,998 0,969 0,983
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BucuoBok

BuxoHaHi TEOpeTHUYHI IOCITIMHKCHHS HAIIIHOCTI
poOOTH MOHOJITHOTO 3ai300€TOHHOTO KapKacy y BH-
MaJIkax HaJ3BUYAWHUX aBapifiHUX CHUTyalii (HEmporo-
puiliHe OOBaJICHHs) 3aCBIUWIIM MPO Te€, IO HAHOLIBII
e€(EKTUBHUM KOHCTPYKTHBHUM pIIICHHAM IS CTPH-
MaHHSl pyHHyBaHHs Oy[IiBJIi € 30UIBIIEHHS NPOLECHTY
apMyBaHHSI KOJIOH HWXHIX 4-5 moepxiB. Mae mneBHuIA
BIUIMB i IiIBUIICHHS KJ1acy OETOHY B KOJIOHAX.

Jis BUpiIIeHHS 3HAYCHHS HEOOXiTHOTO MPOICHTY
apMyBaHHSI KOJIOH HEOOXIJIHO BHKOPHUCTOBYBATH MIEKi-
JIbKa BapiaHTIB apMyBaHHS | MPUHAHATH PilIEHHS KOHC-
TPYKTHBHOTO Ta €KOHOMIYHOrO Xapakrtepy. Ha mpukma-
I 00’€KTy, IO PO3IJSIHYTUH B CTATTi, HAWOUIBII NpH-
HHATHUM OYyB NPOLIEHT apMyBaHHS B Mexax 2,6-3,0%.
B meskux Bumazakax Il BEIMYWHA MOXKE OyTH 3MEHIIe-
Ha abo 30inpmieHa B mexax 20-30%.
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DETERMINATION OF RELIABILITY OF OPERATION OF MULTI-STOREY FRAME BUILDING AT
DIFFERENT VARIANTS OF COLUMN REINFORCEMENT
O. Shapovalov, S. Potapov
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The article considers the issues of variant design of bearing elements of monolithic reinforced concrete cross-
barless frame. In particular, the columns, in order to ensure increased reliability of operation of the frame in cases
of exposure to various adverse conditions. Such conditions include factors of disproportionate destruction (progres-
sive collapse), which can significantly damage the building. With variant reinforcement of columns, it is possible to
achieve a state when the reliability of safe operation of the building will be most pronounced, which may be a rec-
ommended measure in the design of multi-storey buildings. It is noted that a rational increase in the reinforcement
of columns on the lower floors leads to an increase in the parameter of trouble-free operation of the entire building
in emergencies, and this is a sign of increasing the reliability of the entire designed frame of the building.

The technology of estimating the reliability parameters is that along the height of the column there are four to
five sections with a certain percentage of reinforcement, the maximum percentage (up to 2% -3.5%) is located in the
lower zone of the columns, and the smallest % -1.0%) at the top of the columns. This armature is appointed
proceeding from statistical calculation of a skeleton and the received internal efforts of M, N, V. In the resulted
article as the device of calculation of a 14-storeyed with a cellar of a inhabited frame building the software and
computer complex "SCAD" version 21.1.9.5 is used. The emergency situation is predicted in the form of an
explosion in the basement of a residential building, which led to the destruction of three columns of the corner of the
building and one stiffness diaphragm. Five possible options for column reinforcement were compared (there are
585 columns in the frame of the building). In the first and second embodiments, the reinforcement of the lower two
zones was p = 1.57%, the upper two zones y = 0.5%, in the third variant, the reinforcement of the lower two zones
was p = 2.57%. In the fourth and fifth variants, the lower two zones had reinforcement » = 1.0%, the upper two
zones y = 1.57%.

In each of the variants the strength of the concrete changed: for the | and IV variants it corresponded to class
C20 / 25; for II, 1l and V variants the concrete class corresponded to C32 / 40. The parameter of failure-free
operation P (t) for the frame in each case was determined by the method of Kudzis AP The calculations showed that
the values of P (t) for each option were: | - 0,978; Il - 0.986; Il - 0.998; IV - 0.969; V - 0.983. Thus, the most
effective was the third option (maximum reinforcement of the lower tiers of the columns), which is recommended for
implementation in the actual design.

Keywords: disproportionate destruction, reliability and safety of operation, reliability indicators, reinforced
concrete monolithic framework, variant reinforcement, efficiency of the accepted decisions.
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