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IToka3zaHi MOXKJIUBI TeOpeTHYHI MicUsl poO3pi3y MNomepevyHUKA Kapkacy 3
3aJ1i300e TOHHUMHU dankamMu 3MIHHOT'O MONnepevYHoro nepepisy
0araTonpoJiiTHOr0o 0araTonmoBePXOBOr0 rapaxa-cTOsIHKH. 3MOAeJIbOBaHi
BapiaHTH CHOJIyYeHHsI CTUKIB (BY3J1iB) 0ajiOK 3MIiHHOIO TMOMNEPEYHOro
nepepidy. BimoOpakene mMokiauBe A0NMyCTUME apMYBaHHsI OajiIKM 3MIHHOIO
MornepevyHoro mnepepizy Big aii piIBHOMIPHO PO3MOALIEHOr0 MO BCiii T0BXKHHI
HABAHTAKEHHSI.

Possible theoretical places of a section of a framework with reinforced
concrete beams of variable cross section of a multi-span multi-storey garage
parking are shown. It is found out that the multi-span framework of a multi-
storey garage parking has to work with reinforced concrete beams of variable
cross section under loading as the only spatial system. Diagrams of internal
efforts of a framework with reinforced concrete beams of variable cross
section of a multi-storey garage parking are reflected. Options of a
combination of joints (knots) of reinforced concrete beams of variable section
of a multi-span multi-storey garage parking are simulated. Efforts in
framework elements which will always differ from the most detailed modeling
and exact calculation received as a result even, because of idealization of the
settlement scheme and adoption of some assumptions are analyzed. Are
characterized optimum in case of big flying length a rigid design of nodal
connection of elements of a framework - beams and consoles of columns multi-
span a multi-storey garage parking. Monolithic and prefabricated elements of
a framework of a multi-span multi-storey garage parking are marked and
numbered. It is displayed possible admissible reinforcing’s of a beam of
variable section from action of the loading of a multi-span multi-storey garage
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parking which is evenly distributed on all length. Reinforcing on settlement
combinations of efforts is executed, are considered is long the operating
loadings. Selection of fittings according to calculation it is executed taking into
account crack resistance. It is proved reality of the received results of
calculation demanding natural experimental tests of a multi-span multi-storey
garage parking with reinforced concrete beams of variable cross section.

Knarwu4oBi ciioBa:

By3071, KOHCTpyrOBaHHS, TIONEPEUHUK, Kapkac, Oanka, 3MiHHMIA, Tepepis,
0araTonoBepXxOBU, rapax, CTOSTHKA.

Node, construction, diameter, frame, beam, variable, section, multi-storey, garage,
parking.

PeanbHi 3ycuins B eleMeHTaX Kapkaca OyAyTh 3aBXIW BIAPIZHATUCH Bij
OTPUMaAHUX B pe3yJibTaTi HaBIThb CaMOI0 JOKJIAJHOTO MOJEIOBaHHS Ta TOYHOTO
pO3paxyHKy, i3-3a igeaizaulii poO3paxyHKOBOi CXeMU Ta NPUHHATTA AESIKUX
npunyuieHb. [Ipu npoBeneHHI po3paxyHKY Kapkacy Ta BY3JiB CHOJYYEHHS 3a
nonomororo SCAD [1...3] OCHOBHMM 3aBJaHHSAM OyJIO 3'ACyBaHHS Ta aHaji3
BIUIMBY Pi3HUX MapaMeTpiB LIMX CTHKIB Ha iX HampykeHo AedopMoBaHHUli CTaH 3
LiJTH0 O1JIBLI paLliOHATBHOTO TX KOHCTPYIOBAHHSI.

baratonponiTHYy KOHCTPYKLIIO KapKacy 3 BEJUKUMH (JIOBTMMH) MPOJbOTaAMU
CKJIaJIHO BUKOHYBaTH Oe3nocepeHbO Ha OYIIBHMLTBI, TOMY Nependavyaerbes
MO>KJIMBICTb BUKOHAHHS TAKUX KOHCTPYKLIH 3 301pHUX €JI€MEHTIB.

BianoBigHO 10 MpOBENEHOTrO PO3paxyHKY €MOpPU MOMEHTIB Ta MOMEPEUYHUX
CWJI TOMNepeyHruka 3 OajikaMy 3MIHHOTO MOMNEPEYHOro Mepepizy BUIISAAIOTh, SK
NpeCcTaBlIeHo Ha puc. 1.
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Qz (1)

124



YMOBHE «po3pizaHHs» Oanku (puress) 3MiHHOTO MOMEPEYHOro Mepepizy Ha
oKpeMi 30ipHi eleMeHTH, BUKOHAHE BIiAMOBIIHO 0 €MOpP MOMEHTIB, MOMEPEUHUX
CWJI Ta TOJIiB HAMPYKEeHb 3 PO3PaXyHKY, & TAKOX B TEOPETUUHO MOMKIMBUX MICLSIX
«Oropa» Ta «UEHTP MPOoJIbOTY». MOXIIHMBI TEOPETUYHI BapiaHTW MOIMEepeYHUKa
KapKacy CKJIaJIeHOTOo i3 301pHMX 3a/1i300€ TOHHUX €JIEMEHTIB BiJ0OpakeHi Ha puC.
2.

By30o1 cTUKyBaHHS puresliB 3MIHHOTO Mepepi3dy MOHOJITHOrO 4YM 30ipHOTO
Kapkacy MOXe€ BHMKOHYBAaTHChb B pI3HMX BapiaHTaX. JIisi mpojabOTHOro By3ia
PO3IJISIHYTI Ta 3ampoOTNOHOBAHI BAapiaHTH KOHCTPYKTUBHOIO pILIEHHS BY3JIiB 3
KOPCTKHM CIOJIyYEHHSM €JIEMEHTIB pureisia 3 pureieM (0ainkud 3 Oankor) Ta 3
OOMEXEHUM CHpPUHHATTSAM MOMeHTy. Ha mnpuBeJeHMX MOXJIMBUX BYy3Jax
apMyBaHHs, OCHOBHA po0oua Ta OpyropsaHa apMaTypa YMOBHO He MOKa3aHa HJis
OUThII YITKOrO BiAOOPaKeHHSI KOHCTPYKLIIT CTHUKYBAHHS €JIEMEHTIB.

| R |

T S
ap
a) T e o
st 3 it a3 sansiess A~
A
Baarn 3 smbonn o Sucan_ Boans s pebvasm 1w Do v
;’ arvapuncen et R \‘ rﬂ“ r-ﬂ-«l' I'.e’..' —~ .l.-F.'.,: 832 ]
s 3 i 0 B flpamomeital
[R—— Onapm
6) | N ppe— [y ipeasomion)
S . F3 o
- - % - -
Baar 3 _ieviran we Sucen Basan s e 19 Baws \
[ e s s s s\ | o 54 or |
\.&-M -
!—.'—m w\.@m o
B) s curnne Noses 4 snscssamy
| o g

P R

L)

-

Puc. 2. MoxuBi TeOpeTUUHI BapiaHTH MONEPEYHUKA KapKacy CKIIaJAEHOTO 13 301pHUX
3aJ11300€TOHHUX E€JIEMEHTIB.
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MosnuBi BapiaHTH BJALITYBAHHS MPOJILOTHOTO BY3Ja 3 >KOPCTKHAM BY3JIOM
NpeacTaBeHl Ha puc. 3.
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MoxnuBi BapiaHTH BJALITYBAaHHSA MPOJILOTHONO By3Ja 3 OOMEXKEHUM

CIPUIHATTSAM MOMEHTY MpeACTaBjieH] Ha puc. 4.
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Puc. 4. Cxemu Nel...Ne6 nposibOTHOTrO By3j1a 3 0OMEKEHUM CIIPUHHATTAM MOMEHTY.
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MosxnuBi BapiaHTH
npeacTaBJieHl Ha puc. 5.
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Puc. 5. Cxemu Nel..No3 )KOt)CTKOFO OMOPHOTO By3JIa.

MosxnuBi BapiaHTI/I BJIAaITYBAHHA OIMOPHOI'O BY3Jia 3 00MEKEHUM CHprIHHTTfIM

MOMEHTY MpeACTaBJIeHI Ha puc. 6.
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Byrar 4 ricss BemanoBRgaMy § ADSEXTINE NOMIMTHYE

Puc. 6. Cxemu Nel..Ne3 onopHoro By3ia 3 00OMEXEHUM CIIPUAHATTSIM MOMEHTY.

BianoBigHO 10 NpPOBEAEHOr0 pPO3PAaXyHKY Ta aHajlily KOHCTPYKLiil Oyio
BUKOHAHE HEOOXIHE NOCTAaTHE ApMYBAHHS MOHOJITHUX Ta OKpeMuX 30ipHHX
KOHCTPYKLil nonepeyHuka 3 Oankamu (pUreiasiMi) 3MIHHOTO MOMNEPEYHOro
nepepizy 6ararornoBepXoBOTo rapaxa CTOsHKH [4, 5].

ApMyBaHHS BUKOHAHO 32 PO3PaxyHKOBUMH CIIOJTYUYEHHSMHU 3yCUJIb, BPaxOBaHi
TpUBalO [i04l HaBaHTaxeHHA. [ligOip apmaTypu BHMKOHAHO 3 ypaxXyBaHHSM
TpilMHOCTIHKOCTI [6...8].

EnemenTn mnomnepedyHrka OaratonpoJiTHONO Kapkacy 0araronoBepXOBOTrO
rapaka CTOSIHKM MOXYTb OyTH SIK MOHOJITHUMM TakK 1 30ipHMUMH. MOHOJITHI
KOHCTPYKLIT YyMOBHO mo3HadeHi MII-1 (MoHomniTHUiI monepeuHuk)...MII-2.1, a
30ipHi K3-1 (konona 36ipHa)...K3-5 Ta b3-1 (6anka 36ipHa)...53-6.

MosnuBe A0MyCTUME apMyBaHHS MOHONITHUX nonepedHukiBs MII-1...MI1-2.1

0araTomnpoJIiTHOrO Kapkacy 0araTornoBepX0oBOro rapaxa CTOSHKH MOKa3aHe Ha PHUC.
7.
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Puc. 7. MoxiuBe noryctuMe apMyBaHHsI MOHOIITHUX noniepeuHukiB MII-1.. . MII-2.1 3
OaJIkaMM 3MIHHOTO TONIEPEYHOTO MEPEPIy.

MosnuBe ponyctume apMyBaHHs 30ipHux enemeHTiB K3-1...K3-5, B3-1

nornepeyHrKa 0araTonpoJliTHOro Kapkacy 0araTONoOBEpPXOBOro rapaxa CTOSHKH
MOKa3aHe Ha puc. 8.
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Puc. 8. MoxJiuBe jtonyctuMe apMyBaHHS OaJIKM 3MiHHOT'O TIONIEPEYHOI0 TIepepi3y
ckiazneHoi 3 30ipuux enementiB K3-1...K3-5, b3-1 (3axknaani getani yMOBHO HE MOKa3aHi).

MoxnuBe pomyctuMe apMyBaHHsA  30ipHux  eneMmeHTiB  b3-2...53-6
nornepeyHuka 0araTOMpOJIITHOrO Kapkacy 0araTonoBepXOBOTO rapaka CTOSHKH
MOKa3aHe Ha puc. 9.
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Puc. 9. MoxnmBe qormyctuMe apMyBaHHS OaJIki 3MiHHOTO TTOTIEPEYHOTO Tepepizy
cknazeHoi 3 30ipanx enementiB b3-2...b3-6 (3akmanHi 1etanai yMOBHO HE IMOKa3aHi).

BincoTku apmyBaHHS B nepepi3i JOMYCTUMOTO apMyBaHHS OKPEMUX €JIEMEHTIB
MOHOIITHUX monepedHukiB MII-1...MII-2.1 HaBeneHux Ha puc. 7 Ta 301pHOrO
nonepeyHrKa 3 0ajikaMK 3MIHHOTO MOTMEPEYHOro Mepepi3y 3 OKPEMUX €JIEMEHTIB
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K3-1...K3-5, B3-1 naBemenux Ha puc. 8 ta b3-2...b3-6 HaBeneHux Ha puc. 9
BinoOpaxeHi B Tab. 1.

Tabnuug 1
BincoTok apMyBaHHS B nepepisi 10MyCTUMOro apMyBaHHS 30ipHUX €JIEMEHTIB
[epepi3 1-1 | 2.2 | 33|44 | 55 |6-6|7-7| 88 | 9-9
Ha3Ba KoHCTpyKIIii Bincorok apmyBanHus (%)
MoHoiTHUI
nonepeyHuk pamu MII- [ 1,52 | 1,91 (2,75 1,61 | 1,61 - - - -
1... MII-2.1
30ipHa Konoga K3-1, K3- 134] 1.61 | L61]| - ] ] ] ] ]
30ipHa Konoiia K3-3,K3-| 161 | 161 - ] ~1s|201] -
30ipHa kojioHa K3-5 - 1,61 | 1,61 - - - - - -
36ipHa 6anka b3-1 - - - | 1,86 | 1,91 |12,75] - - -
36ipHa 6anka b3-2 2,03 | 3min. | 2,01 | - - - - - -
30ipHa Oanka b3-3, b3-4| - - - [2,63]|3min. [2,75] - - -
36ipHa 6anka b3-5, B3-6| - - - - - 12,7511,5]11,91 (1,61

AHanizyrouu OTpUMaHi pe3yJibTaTh Ta HaBEJEHI KPECIEHHA KOHCTPYIOBaHHS
OaNKu 3MIHHOTO Mepepizy MOKHA 3pOOUTH HACTYTHI BUCHOBKH:

1. baratomposiiTHUII Kapkac 0araTonoBepXOBOr0 rapa)ka-CTOSAHKW TMOBHHEH
NpailtoBaTh TMiJi HAaBaHTAKEHHSM, K €IMHA MPOCTOpoBa cucTema. Po3pizaHHs
€JIEMEHTIB TONEepEeUHNKa Kapkacy Ha 30ipHI KOHCTPYKTHBHI €JIEMEHTU MOBHHHO
nependavyaThch 3 BpaXyBaHHSM €MOp BHYTPILLIHIX 3yCHUIIb.

2. TlpaBuibHO 3aMpOeKTOBAHUI CTHUK (By3011) 3aJ11300€ TOHHOT O
0araTtonpoJliTHOro Kapkacy 0ararornoBepXxOBOTO Tapa)ka-CTOSTHKM MiJ €0
PO3paxXyHKOBUX HAaBAHTA)K€Hb MOBUHEH MATH JOCTATHIO MIL[HICTb, )KOPCTKICTh Ta
JIOBTOBIUHICTh, @ TaKOX HE3MIHIOBAHICTh B3a€EMHOIO  MOJIOKEHHS  BCIX
CMOJYyYyBAaHUX  €JIEMEHTIB, 0 3'€IHYIOTbCA MpHU JAil MOHTAKHHUX 1
eKCIUTyaTaliifHUX HaBAHTAXKEHb 1, KPIM TOTO, MOBUHEH OyTH TEXHOJOTIYHUM Ta HE
CKJIQJIHUM MPU MOHTAX1 1 3aMOHOJIIYyBaHHI.

3. Haii0inpln cOpusATIAMBOIO B BHUMAAKY BEJIMKOI MPOJIBOTHOI MOBKHHHU €
KOpPCTKAa KOHCTPYKIISI BY3JIOBOTO 3’€HAHHS €JIEMEHTIB Kapkacy (Oalok Ta
KOHCOJIEH KOJIOH).

4. PozpaxyHok B SCAD MakcumanbHO HAOJMXKY€ O PEalIbHOCTI OTPUMaHHS
pe3yJIbTaTiB, ajie JaHi KOHCTPYIOBaHHS BY3JIOBUX 3’ €/IHAHb MOTPEOYIOTh HATYpPHUX
eKCIepUMEHTAIbHUX BUMPOOYBaHb.
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