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JOCJIIZKEHHA ®IKCATOPIB VI MOHTAZKY 3BIPHUX
BYIIBEJIbHUX KOHCTPYKIIIA

Poszensoarome pizui cumyayii' 3 nepemiwyeHHAM KOHCMPYKYIL | eleMeHmia 3
MOYKU 30py OONYCMUMUX GIOXUNIEHb, AKI  QIKCYIOmMbCa KYMOM  HOB80POMY
KOHCMPYKYIl 8 NPOCMOPI Npu Ne8HUX CHIBBIOHOWEHHAX NAPAMempie KOHCMPYKYIU i
MexHOoN02IUHOI 00Medcytowoi ocnacmku. llpononyomsbcsa eupiuieHHs NocmasieHol
npooaeMu 3a paxyHox NpasuibHOo20 GOopMy8anHs i 6UOOPY MOOYIIE 0OMeNCY8ayis i
Qixcamopie 0ns nocaoxku i ¢ixcayii 30ipHUX KOHCMPYKYTU.

Knwuosi cnosa: opicumysannsn, @ixkcayis, mexHOI02IUHA 0OMedHCYIOUA
OCHacmia, Mooyib oomedicysad, Qhikcamop, 0ONycK, 3a30p

AKTyJabHiCT, TemMH. CTajis OCTaTOYHOTO 3aBEPIICHHS IMEPEMIIICHHS IpU
3'elHAaHHI KOHCTPYKIIIM TIOB'S3aHa 3 JIONMyCKaMHU JIHIHHUX po3MipiB, ¢opmu 1
B3a€EMHOT'O PO3TaIllyBaHHs ITOBEPXOHb €JIEMEHTIB 1 MOAYiB [1].

Curyarii 3aBepIianbHOI CTajli MepeMilieHHs KOHCTPYKII Mpu O0OMEXYroUiit
Iii TPUCTPOIB OCHACTKH Ta OMNOp XapaKTEPHU3YEThCS CTyNEHEM OOMEKECHHS
NEPEeMIIICHHS] KOHCTPYKIIH B TMPOCTOPl, MOXE OyTH — BHYTpIIIHE OOMEKEHHS
MOOJTMHOKUM MOYJIEM.

OnopHi MOBEpPXHI 1 MOJYJII OCHACTKH, SIKI CTBOPIOIOTH 3aMKHYTHH TPOCTIp,
0OMEXYIOTh BHXIJ] €JIEMEHTA MPHU HOr0 YCTAaHOBII 3a ToJie A0MmycKy &d, B OJHOMY 3
HanpsMKiB. [Ipu mocagii KOHCTPYKINH 1 3HIMaHHI MiX OIYHUMH TPOTHICKHUMH
MOBEPXHSAMH OIOP MOXXKE€ BUHUKHYTU 1 BUHUKAE 3aKJIMHIOBAHHA KOHCTPYKIIiI, SKIIIO,
panToM BOHA TMOBEPHETHCS Y BEpTUKAIbHIN muiommHi Ha KyT ¥. Taka »x cutyaris
BUHUKAE 1 PU TOBOPOTI KOHCTPYKIIii B TOPU3OHTAIBHIN TIJIOMIKHI.

Meta Ta 3aaa4i pociaixkenHs. [1i1BUIIEHAS TOYHOCTI MOHTaXy KOHCTPYKITIH
3a paxyHOK MpaBUJILHOTO (popMyBaHHS 1 BUOOPY MOAYJIB 0OOMEXyBadiB 1 (iKcaTopiB
JUTs Iocaaku 1 (pikcarii KOHCTPYKIiH 111 301pHOTO OYyTIBHUIITBA.

Marepian pociaigkenHsi. [[ns BHU3HAUCHHS ONTHMAaJIbHOIO 3HAYCHHS
3a30py d, €KCIIEPUMEHTAIBHUM IUIIXOM MOJIEIIOBAIUCA PI3HI CUTYyAIlll, TIPU SAKUX
d, = 0 (puc.1). Ilpu npoBeaeHH1 €KCIEPUMEHTY Tiependadaiocs, Mo po3Mip 3a30py
d, 3alleKUTh BIiJl CITIBBIIHOMICHHS d) M df , 1 BII CHIBBIIHOIIEHHS BHCOTA
dikcyrodoro abo (ikcoBaHOTrO eyleMeHTa hj 1 KOHCTPYKTUBHOTO 3HAYCHHS 3a30pYy
d? . Takox BpaxoByBaloCs, IO 1 aOCONIOTHI 3HAYEHHS BEJIUYMH hy dr i dy
BITUBAIOTH HA MapaMeTp d,.
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Puc. 1. Mogens Mmoaynst ikcaTopa ajsi IPOBEACHHS €KCIICPUMEHTY.
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[apamerp d2 e BusHauanpHUM i OpuiiMaBes 3a MPaBUIAMU KOHCTPYIOBaHHS
3'€lHaHb THUITYy OTBIP CTEP>KEHb, JJISI OOJTOBUX CIOJYYEHb 1 CTEP>KHEBUX MOYJIIB
dikcatopis [2] -d2 =1, 2, 3, 4, 5 mm . ITapamerp Ry (ry U1 CTEPIKHEBUX MOJIYJIIB
BHYTPIIIHBOIO OOMEKEHHS 3a MpaBWIaMH KOHCTPYIOBAaHHA NpHIMalHCS Taki
3HAYeHHs: hypy = 12, 16, 20 Mm.

Jlnst 0OpoOKM TaHWX BUKOPHCTOBYBAIUCS METOMU MAaTEMAaTUYHOI CTATUCTUKH
[3], a came: a came popmyna Jlamraca ta kpurepii [Tipcona.

[TigpaxyHOK 3aeXHOCTI hj Bi KyTa MOBOPOTY KOHCTPYKIIi Y BEpTUKaIbHIN
wionwmHl W IS TOYKOBHX OJWHOYHHMX MOJYJIB TpH 3a3opi d, = 1 HaBemeHO B
Tabymi 1.

Taomung 1
Emmipuunamii po3mosin
hk=12
(Xi1, Xpp) | 0;1 1,2 2;3 3;4 4;5 5;6 6;7 7;8 8;9 | 9;10 |10;11 | 11;12
xi 0,5 1,5 2,5 3,5 4,5 5,5 6,5 75 (8500 95 | 105 | 115
ni 39 35 31 27 22 18 15 12 9,000 7 4 2
Wi 0,176 | 0,158 | 0,140 | 0,122 | 0,100 | 0,081 | 0,068 | 0,054 | 0,041 | 0,032 | 0,018 | 0,009

Ha ocHoBi nanux tabmauiii 0yiao 0O4YHCICHO :

N
in*'ni N
Op=t—— =¥x-W, =379 mm; (1)

n s=1

Xg— cepeaHe BUOIPKHU;
N —4acToTa;
X; — CepeJlMHa IHTepBaIYy;
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N — 00’em BUOIpPKH,
Wi — BUOIpKOBa 4acToTa

%Xi*z N N
Dy =1 (%) =2 X* W, ~(x))* = 22,17 v, 2
s=1
D, — nucniepcis
6,=./D, =471 Mm (3)

G — CEPEIHBOKBAIPATUYHE BIIXUICHHS.
[Ticnst mepexoy 10 BUIAAKOBOT BEIMUUHM OYyJIM MiAPaxoBaHi KiHI[l IHTEPBaAIiB
Zii Ziy. Ilpu bOMY  Zppjin= -0, & Zpax = o0 (Tabm. 2 — 3).
Tabauma 2
3HaXO/IP)KEHHS] TEOPETUYHOI YaCTOTH Ha OCHOBI (popmynu Jlamnaca

i Xi | Xis1 | Xi-Xp | Xj+1-Xp Z; Zivy D(Zi) | D(Zin) P; ny*

1 0 1 -3,79 | -2,79 —co -0,592 -0,5 |-0,2224 | 0,278 | 61,34960
2 1 2 -2,79 | -1,79 |-0,592 | -0,380 | -0,2224 | -0,1406 | 0,082 | 18,07780
3 2 3 |-14,79| -0,79 |-0,380 | -0,168 | -0,1406 | -0,0636 | 0,077 | 17,01700
4 3 4 |-079| 021 |-0,168 | 0,045 |-0,0636 | 0,016 | 0,080 | 17,59160
5 4 5 0,21 1,21 | 0,045 | 0,257 | 0,016 | 0,0987 | 0,083 | 18,27670
6 5 6 1,21 2,21 | 0,257 | 0,469 | 0,0987 | 0,1172 | 0,019 | 4,08850

7 6 7 2,21 321 | 0,469 | 0,682 | 0,172 | 0,2517 | 0,135 | 29,72450
8 7 8 3,21 421 | 0682 | 0,894 | 0,2517 | 0,3133 | 0,062 | 13,61360
9 8 9 4,21 521 | 0,894 | 1,107 | 0,3133 | 0,3643 | 0,051 | 11,27100
10 9 10 | 5,21 6,21 1,107 | 1,319 | 0,3643 | 0,4049 | 0,041 | 8,97260

11 | 10 11 | 6,21 7,21 1,319 | 1,531 | 0,4049 | 0,437 | 0,032 | 7,09410

12 | 11 12 | 7,21 8,21 1,531 +oo 0,437 0,5 0,063 | 13,92300
> 1,000 | 221,00000

ne — P=®(Z.1)-®(Z) — WimoBipHiCcTh TomanaHHs X B IHTEpBAIU (X;, Xii;);
@(Z) — pynkuis Jlamnaca.

3a 0MOMOro0 TabIHIi KPUTHYHHX TOYOK PO3MOimy x> Oyia 3HaiizeHa
KPUTUYHA TOYKA TPAaBOCTOPOHHBOI 00IaCTI )(zkp(a, k).

KO P < )(ka, TO HEMAa€ MPUYMH HE MPHUUHITH TIMOTE3y HOPMAIbHOTO
PO3IOIiTY FeHepaTbHOT CYKYIMHOCTI. SIKIIO %05, )(ZKP, rinoTes3a BIIKUIA€ThCA.

OCKINBKH )’ 06:=14,746<x", 1 ¥°na6:=11,183<y>, 1 Tax sk y*,(0,01;5)=15,1,
;(2,(,,(0,01;9):21,7 TO OyJia MpUKHATA TiNOTe3a HOPMAIBLHOTO PO3MOILTY.

[TapameTpamMu HOpMAJIBHOTO PO3MOUTY @ 1 G MOXKHA BBaXKATH:

a= xg* =3,79Mm; 0 = 4,71 Mmm.

Ilo anasorii 6y posrmsnyTi xapakrepuctuxu dx’=1 mpu hk=16

3Bigku 0=4,21 mm. x,= 3,07 mm 1 D,=17,73,

OcCKiIbKH )(2%5,56. 88<)(2Kp, u XZKP(O,01;9)=21,7, Oyna mpuiiHATa TimoTesa
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HOPMAJIBHOT'O PO3MOALTy. B IbOMY BHITaIKy mapaMeTpyd HOPMAJIbHOI'O PO3MOALLY:
= 3,07 Mm; 0 = 4,2 ]MMm.

Jst dx’=1 npu hk=20 maemo 6=3,40 mm. x,= 2,11 mm i D,=11,56

OCKIIBKH 2 6:=3. 096<X2,<p, u XZKP(O,01;9)=21,7, Oyna npuiiHATa TirnoTe3a
HOPMAJIBHOT'O PO3MOAiIy. B IbOMy BHITaaKy mapaMeTpyd HOPMAJIbHOI'O PO3MOILLY:
= 2,11 mm; 0 = 3,40MMm.

Taomuna 3
[Toxomxenns kpurepis 3roau I[lipcona
i ni ni* ni-ni* | (ni-ni*)? (ni-ni*)*/ni*
1 39,000 | 61,34960 | -22,350 | 499,505 0,573
2 35 18,07780 | 16,922 | 286,361 0,483
3 31 17,01700 | 13,983 | 195,524 0,451
4 27 17,59160 | 9,408 88,518 0,348
5 22 18,27670 | 3,723 13,863 0,169
6 18 4,08850 | 13,912 | 193,530 0,773
7 15 29,72450 | -14,725 | 216,811 0,982
8 12 13,61360 | -1,614 2,604 0,134
9 9 11,27100 | -2,271 5,157 0,252
10 7 8,97260 | -1,973 3,891 0,282
11 4 7,09410 | -3,094 9,573 0,774
12 2 13,92300 | -11,923 | 142,158 5,962
) 221 221 11,183

['padixu qudepentianbHOi GyHKIIIT pO3MOLTY 1 TICTOrpaMy BUOIPKOBUX YaCTOT
Bimxmrenns s 3asopy dx°=1 mpu hk=12 Ta dx’=1 npu hk=16 st kyTa moBopoty
KOHCTPYKIIii y BepTukanbHii ionmHi W=1...12 npencraBneHi Ha puc.2-3.

Ilo ananorii 6yau mposexeri pospaxynku mmst dx’=2 mpu hk=12 ,16,20, dx°=3
mpu hk=12 16,20, dx’=4 npu hk=12 ,16. 1 npwmiiHgTa rimore3a HOPMaJIbHOTO
PO3MOIUTY TAKOX IMiITBEPIUIACS.

Jlnst snauens  dx°=4 mpu hk=20 ta dx°=5 mpu hk=12, 16, 20 rimoresa He
MiITBEPAMIIACS, IO BUIHO 3 pPUC.4-5.
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Kyt nosopoty ¥, rpag,

Puc. 2 Po3noaisn BUOGIpKOBOT YaCTKU JIJIst dg =11h, =12
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Puc. 3 Po3noin BubipkoBoi uactku st d2 = 11 hy, = 16

0,100 6,09
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BubipkoBa 4acTka

: 88?) oo,8om,800
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Puc. 4 Posnoznin Bu6ipkoBoi uacTku st d = 41 hy, = 20
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BubipKoBa yacTKka
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Kyt nosopoty ¥, rpag,

Puc. 5 Posnozin BubipkoBoi uactku a1 d2 = 51 hy, = 12

3a momoMoroo KpI/ITepllB [Tlipcona MM JOCHIAMIMA TiMOTE3y MpPO Te, IO
reHepasibHa CyKyHHICTB Xq posnomneHa HOpManbHO utsi 3HaueHHs OX°=1 mpwm
hk=12,16,20, dx°=2 npu hk=12,16,20, dx’=3 npu hk=12,16,20, dx’=4 npu hk=12,16,
a ipu 3Hadenns dx°=4 mpu hk=20 ta dx°=5 npu hk=12, 16, 20 rinores3a BUsIBHIACH
HEBipHOIO. 3 pO3paxyHKIB 3a JIOTIOMOTOI0 MAaTeMaTUYHOI CTATUCTUKW BHUJIHO, IO 3i
30UIBIIICHHSIM BUCOTH OOMEKYIOUOT'O €JIeMEHTa KOHCTPYKIIT [0 MOHTYEThCS 1 KyTa
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MOBOPOTY BEJIMYWHA 3a30pYy PIi3KO 3MEHINYEThCS II€ 3HAYMUTh, IO ISl MOJTYJIIB
dikcaTopiB TUINy MITUP-OTBIp (OoaTOBE abO TMPOCTO INTUPOBE 3'€THAHHS)
PEKOMEHIYEThCS 3MEHIITYBaTH BUCOTY My, 0 MiHIMQJIBHO MO>KJIMBOTO 3HAYEHHS, IIPH
oOMeXeHH1 KyTa MoBOpoTy a0 3°. Iy 1boro HeoOXiTHO BUKOPUCTOBYBATH MOy
MaHIMyJISTOPU 3 TOYHICTIO TO3UITIOHYBAaHHS MOHTOBAaHUX KOHCTPYKmid ¥ = 2 + 1°,
He pekoMeHy€eThCsl BCTAHOBITIOBATH 3a30PU B MOJTYJISIX MEHIIIE 2 MM.

BucHoBok. PesynpTatm gochipkeHbh € 0a30BUMHU IS MPOBEJICHHS
EKCTIIEPUMEHTIB 3 TEXHOJOTIYHUM OCHAIICHHSAM [IJI1 OpieHTyBaHHA 1 ikcarii
MOHTOBaHUX KOHCTPYKIIIi B TPOCTOPI.
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AHHOTAN U

B crarbe paccMaTpuBarOTCsl pa3HbIE CUTYaIlUH C TIEPEMEIICHUEM KOHCTPYKITUH
U DJIEMEHTOB C TOYKH 3PEHHS MPEJEIbHBIX OTKJIOHEHUW, KOTOpPblE (UKCUPYIOTCA
yTJIOM TIOBOPOTAa KOHCTPYKIIMM B MPOCTPAHCTBE MPHU OMPEIEICHHBIX COOTHOIICHUSX
[IapaMETPOB KOHCTPYKIMUW M TEXHOJIOTMYECKOW OrPaHUYMBAIOLIECH OCHACTKHU.
[Ipennaraercsi pelnieHWe TOCTABICHHOW TMPOOJEMBI 3a CYET MPABHIBHOTO
dbopMupoBaHusa U BBIOOpA MOAYJIEH OrpaHUYUTENeH U (QUKCATOPOB JJISl MOCATKU U
bukcany KOHCTPYKIUMA JJ1s1 COOPHOTO CTPOUTENBCTBA.

KaoueBble cioBa: opueHTHpOBaHME, (UKcAIMs, TEXHOJOTHYecKas
OTrpaHUYMBAIOIIAsl OCHACTKA, MOAYJIb OTPAaHUYUTENb, (PUKCATOP, NOIMYCK, 3a30p.

Annotation

The article considers different situations with movement of constructions and
elements from the point of view of permissible variations that are fixed by the turning
angle of construction in space at certain correlations of construction parameters and
technological restrictive equipment. As the solution to this problem is offered correct
forming and selection of modules of limiters and latches for installation and fixation
of prefabricated constructions.

Key words: Orientation, fixation, technological restrictive equipment, module,
limiter, latch, permissible variation, gap.
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