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HEPETBOPEHHSA CUCTEM HIJ AI€O HABAHTAKEHDb HA
OCHOBI CTATUKO-TEOMETPUYHOI'O METOAY

Kuiscokuii nayionanvHuti ynisepcumem 6y0isHUYM8Ea i apximexkmypu

Anomauia. Jlocniosxceno — mooicaugicms  anpoxcumayii. - 000J10HOK
CKAA0YACMUMU ~ MPAHCHOPMOBAHUMU  CUCEMAMU 3 CPAHHUX  MOOYIbHUX
enemenmis. Haeeoeno  eapiaumu  napkemyeanus  wabIOHY  2PAHHUMU
enemMeHmamu ma npeocmasieno Mooeii HAOIUNCeHOI anpoKcuMayii no8epxots
MOOVIbHUM  eleMeHmoM. Y pobomi po3enaHymo cKiaoyacmi noeepxHi npu
GdopMOymeopenHi apximexmypHux 000JI0HOK Ma IHUWUX MUNIE8 KOHCMPYKYIU, K]
yacmo 3acmocogyromscsi. B 00Hux eunaokax — ye 3YMOBIEHO CAMOIO
aApxXimeKmoHiKoio cnopyo, w0 Marmov 4acmo HOBMOPIOSAHI V 8i0N0GIOHOCHII
yacmunu (ckraovacmi 8 yboMy 6unaoxy). B inwux eunadkax — ye cnpuduneno
HeoOXiOHicmio anpoxcumayii ck1a04acmoi No8epxHi, KA CKIAOAEMbCS 3
8IOCIKI8 OLIbUL NPOCMUX NOBEPXOHb, WO O0AIOMb 3MO2Y CHPOCMUMU BUPIULEHHS
2COMEMPUYHUX NUMAHbL NPU NPOEKMYBAHHI ma 36e0eHHi. 3icmaHna NiHis
YINeCnpsaMOBAHO PO32NAHYMA, K eNeMeHm MHOMCUHU, WO 0d€ 3M0o2)y 8UBYaAmu
B1ACMUBOCMI MAKUX MHONMCUH | CNOCO0I8 BUOLIEHHS 3-NOMIJC HUX Oe3iYi 8Udig
CKA04acmux MNOBepXoHb (SpaHHUx 6 yvomy e6unaoky). lle oaec niocmasu
PO32N0amu MemoouKy KOHCMPYOBAHHS 3iICMABHUX NOBEPXOHb, SIK EOUHY CXeMY
KOHCMPYIOBAHHS IIHIUHUX I He JIIHIUHUX NOBEPXOHD.

V3azanvuenoro namanoro Hazeama 3icmagHa AiHid, WO MA€E 6 3A2ANbHOMY
BUNAOKY KPUBONIHIUHI IAHKU, K NePemMUHAOMbCs MIdC COO0H0 8 8epuUHax, abo

cCmuKarombscCs 6 HUX, 3 6BUSHAYHUM I’lOpﬂaKOJI/l CMUKY6AHHAL.
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Cknaduacma KOHCMPYKYia — ye KOHCMPYKYis, WO YMEopeHa i3
CKAA0YaACmUX eleMeHmis, nioCKUx abo npocmoposux, 3a 00NOMo2010 Memoody
KOMNOHYBAHHS MOOYi8, mpaHnchopmayii abo npogintosanus nepepizy noGepxHi.

V3acanoueni namani ninii 3aeanbHoco 6udy, SAKI Mawomes 8 GepuiUHAX
HYIbOBULL NOPSOOK CHMUKYBAHHS, YMBOPIOIOMbC MEMOOOM 3 €OHAHHA JAHOK 8
gepuiuHax 0e3 cnienadanHs OOMUYHUX 00 JAHOK. I[HmeHCcusHo po36uU8aromMuvCsl
Memoou 2eoOMempuUIHO20 (YOPMYBAHHI CYHACHUX OVOigesb ma HOBIMHIX (opm,
8U0I8  KOHCMPYKYIl, [HOOI  pPO3N0BCIONCYIOMbCA  KOHCMPYKMUBHUM
VOOCKOHAIeHHSIM.

l'eomempuune KoOHCMPYI0OBAHHA, 3ACHOBAHE HA NPUHYUNAX KOMOIHAYIQ
CMAaHOApMHUX — eleMeHmie, CepillHoCmi, MexXHON02IYHOCmI, 30ieaemvbcs 3
BUMO2AMU NPOMUCTOB020 BUPOOHUYMBA | MACOBO20 3ACMOCYBAHHL.

Kniouosi cnosea. Ckraouacmi nogepxwi, mpancopmosani cmpyKmypu,

Memoo 3'€0OHaHHs TAHOK, 2PAHHI eleMeHmu

IHocranoBka npodsaemu. HabmmxkeHa 3amMiHa KPUBOJIIHIMHUX OBEPXOHB
CUCTEMOIO IUIOCKUX IUIACTUH ab0 CKJIaJ4aCTUMHU €JIEMEHTaMHM, 110 HahOuIbII
TOYHO MOBTOPIOIOTH (OPMY BHXIJHUX CHCTEM, MAalOTh BEJIMKE IPAKTHYHE
3HaueHHd. Sk 3a3HayaB C.M. Kpupomanko [1], npakTUYHO y BUIJISIII CUCTEMH
JOTUPUKYTHUX IUIACTMH MOXKHA TIPEJACTaBUTH OYlb-sKy OOONOHKY (puc. 3).
KoHcTpyKkTHBHI — mepeBarw, NiJBUIIEHA  TEXHOJOTIYHICTh, MPOCTOTA
BUTOTOBJIEHHA 1 MOHTaXy CKJIAQq4acTMX MOBEPXOHb NPHUBEPTAE yBary
JOCIIITHUKIB Ta MPOEKTHUX OpTaHi3ailiid. AHaJIi3yloud BUIIE CKa3aHE MOKHA
3pOOUTH BUCHOBOK, IO OLIBIIICTE OOOJOHOK MOKHA MPEACTABUTU Yy BUIJISAL
CKJIa4acTHX, L0 alpOKCUMYIOTbCS MOIYJbHUMHU I'paHHUMU eiemeHTamu. llle
OLBIIOI0 TEPEeBarold B 3aCTOCYBaHHI TaKUX IMOBEPXOHb € MOXJIHUBICTh iX
TpaHcopmMmarlii, 1o T03BOJISIE CKJIAJaTH CHUCTEMHU JI0 KOMIIAKTHOTO CTaHy,

pO3ropTaTH Ha IUJIONIMHY Ta B MPOCTOPOBE MOJIOKEHHS IO 3a/IaHiil TPaeKTOPii.
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Bei rpani 1 KyTH MOAYJIBbHHUX TPAaHHUX €JIEMEHTIB CHUCTEMH 3alUIIAIOThCS
HE3MIHHUMH, 1110 HAJIa€ TIepeBary AJis pO3paxyHKiB CHCTEM.

AHaJi3 ocTaHHiX Joc/ilkeHb Ta myoOJikamii. BukopucraHo HaykoBi
nyOmikanii Buenux: I[ligropnoro O.JI., Hikirenko O.I1., Pwmxosa M. M.,
Aukacona 0. A., Mimasnina [. M.. Po3po6koro 1 JOCIIPKEHHSIM JaHOi TeMH
TaKOX 3anmaimcs taki BueHl: @ecan A. M., Illuxies 1. C., I'magum K.K. Ta
a1, ProkoBuMm M.M. Ta AukacoBuMm 0. A.

dopMmyOBaHHA Wijieil Ta 3aBAaHHA CcTATTi. J[OCTIIUTH MOXXIIMBICTH
anmpokcuMarlii 0O0OJIOHOK CKJIQJ4acTUMH TPaHCPOPMOBAHHMU CHCTEMaMH 3
TPaHHUX MOJAYJIbHUX eJieMeHTIB. HaBecTu BaplaHTHM NMapKEeTyBaHHA IIA0JIOHY
rpanaumu  enementamu (['E) Ta mpencraBut  mMojeni  HaOIMKEHOL
arpoKCcUMAaIlli MOBEPXOHb MOAYJIBHUM €JIeMEHTOM. J[OCHiauT 3aKOHOMIPHOCTI
MEPETBOPEHHS CHUCTEM IIiJl [II€l0 HaBaHTaXXEHb HAa OCHOBI CTaTHKO-
T€OMETPUYHOTO METOTY.

OcHoBHa uyactuHa. PosrmsHemo puc. 1, ge 300paxkeHo mrabiaoHU 3
IIEHTUYHUM (POPMYBaHHSAM TpaHHHUX eJeMeHTIB. 3 1i€i 0a3u Bapialii MOXYTb
OyTH OTpHUMaHI J1aHl, IK1 BIUIMBAIOTh Ha 3arajibHy opMy BCi€i moBepxHi. Jlanuii
OJIOK MOJIENIOETHhCSI B TIJIOCKOMY CTaHl 3 TMOJAJBIIOK TpaHChOPMAILIED TIO0

PI3HUM CXEMaM 1 TPAEKTOPISIM.

a) 0) B)
Puc. 1. a) - mabnoH ckiaaka s NPOEKTYBaHHS TPaHC(HOPMOBAHUX CUCTEM,
0) — BapiaHTH NMaKeTyBaHHs 1a0oHy rpanHuME eneMeHTamu (I'E);

B) — €JIEMEHT AJi11 (POPMOYTBOPEHHSI CUCTEM.
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3 miei 6a3u Bapiauii GopM MOXKYTh OYyTH OTpUMaH1 CTPYKTYPH 3 PI3HUMHU
TeOMETPUYHUMHU TapaMmeTrpamMu 1 ¢opMamu, IO BIUIUBAIOTH Ha PO3MIpU B
CKJIaZeHOMY 1 po3ropHyroMy ctaHl. Ckinaaku, He 3alexHo Biag ¢dopMu
3allOBHEHHS TPAHHUMHU MOJYJISIMHU, 3aBXIU CTUKYIOTHCSI MK COOOIO 1O TpaHsIM
€JIEMEHTIB 200 y BepIInHaX.

TpanchopMoBaHi CTpYKTypu S,, 3a YMOB palliOHaJIbLHOTO 3aCTOCYBaHHSI,
MOXYTh OyTH CTBOpPEHI 3 OJHOTO MOJYJIBHOTO €JIEMEHTa — MPSMOKYTHOTO
TpukyTHHKa (puc. 1B). Ockiibkd MmAOJOH CKIaJKa 3a7a€ThCs  TPhOMa

napaMmeTpamu, HeoOX1IHO 3a7aTH 1B, a TPETIH 3aeKUTh BiJ HUX BIATOBITHO:

¢ =+/a? + b?, Sina =2, Cosa = E, tgo = 2 ctga:E. (1)
Cc c b a
VY jocnmigkeHHI TPOEKTYBAJIBHUX XapaKTEPUCTUK BUSBICHI IepeBaru
CTBOPEHHSI (OPM 3 KOHTPYEHTHHX NPSIMOKYTHUX TpPHUKYTHHUKIB. BapiaHTu
MOKPUTTS CUCTEMU Sg (pUC. 2), 3aIIOBHEHOTO0 TPaHHUMU €JIeMEHTaMU 3 Bapiailii
mabnoHiB (puc. 10). Jns gocnipkeHHS TEPETBOPEHHS CHUCTEM M JIIEI0
HAaBAHTA)KEHb HA  OCHOBI  CTaTHMKO-TEOMETPUYHOIO  METOQy  00OepeMo

HAWTIPOCTINY MOJIeNh KBaApaTHOI GopMU — cuUCTeMy S, (pHuC. 4) HAa THYUKUX

3’ € THAHHIX.
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Puc.2 BapianTtu nmapkeryBanas moBepxHi mokputtss CTC Sg.
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PiBHSIHHS KOXHOTO BIJNOBIAHOTO BYy3Jla CKIAMAEThCS I TPbOX
KOOPAMHATHUX CHCTEM, SIKI MalOTh BU/I;

Xa(Kgp + Kac + Kap) + Xp - Kap + X¢ - Kyc + Xp - Kyp = 2Py
Yy(Kgp + Kgc + Kup) +Yp - Kap + Yo - Kyc +Yp - Kyp = £P4 ;. (1)
Za(Kap + Kyc + Kgp) + Zp - Kpp + Z¢ - Ky + Zp - Kap = P4

3Hak «+» abo «-» MpU BU3HAYCHHI MNPUKIAJAHHA 3YCHJIb OOHMPAETHCS B

3aJI€’KHOCTI BiJl CMJIM IIPUKJIA/IEHOT 10 BY3J1a, 1110 PO3IIISIAETHCS.

B) r)

Puc. 3. Moneni noBepxoHb Ha 6a3i Canip mapkeToBaHi YOTHPHUKYTHUMH

IJIaCTUHaAMH.
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Puc. 4. Cxiraguacra TpancopMoBaHa cucteMa Sy Ha THYYKHX 3’ €THAHHSX.

Posrisaemo cuctemy S, (puc. 4), knacudikamis:
- migcucrtema Kn — votupu nigcucremu Ky,
- cektopu PX™ — 1o niBa cexTopu B KOKHil mijgcucTeMi PZK 2
- rpaHHi efneMeHnTH M, — IO TpU IpaHHi eJeMeHTH B KOXHiil migcuctemi: MX2
a60 13 MOIyJIbHMX €JIeMEHTIB B cucteMi S;: 4M3* + 1= M7y,
- By3s10Bi 3’eananHsa ZX™ a6o Z3" — no 9 3’eanans B migcucremi ZX? a6o 36
3’e7HaHb B cucTeMi Sy 4Z5% = Z3¢.

IlepciekTBM  NOAAJBIIMX  AOCHiIKeHb.  JlocimiKyBaTUMYyThCS
reoOMeTpuYHI TapameTpu cucteMm SN. Po3poOiroBaTuMeThcs MaTeMaTHYHA
MOJENb TpaHChOopMaIlii CUCTEMH S,

BucHoBkn.  JlochaipkeHO  MOXIIMBICTH — alpOKCHUMAIii  00OJIOHOK
CKJIQA4acTUMH TpPaHCHOPMOBAHMMH CHUCTEMaMH 3 TPAaHHUX MOJYJIBHHX
eneMmeHTiB. HaBeneHo BapiaHTH mapKeTyBaHHS 1a0JOHY I'PaHHUMHM €JIEMEHTaMU
(T'E) Ta mpencraBieHo wojeni HAOMMKEHOI ampoKcHMallii MOBEPXOHb
MOJYJIbHUM eJIeMeHTOM. JIOCIIIPKEHO 3aKOHOMIPHOCTI TMEPETBOPEHHS CHUCTEM

M1J1 €0 HABAaHTXKEHb HA OCHOBI CTATUKO-TE€OMETPUYHOTO METOTY.
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TRANSFORMATION OF SYSTEMS UNDER INFLUENCE OF LOADS
ON THE BASIS OF STATIC-GEOMETRIC METHOD
Lisun Iryna

Summary. The possibility of approximation of shells by folded
transformed systems of granular modular elements is investigated. The options
of parqueting the template with facets are given and the models of approximate
approximation of surfaces by a modular element are presented. The paper deals
with the folding surfaces in the formation of architectural shells and other types
of structures that are often used. In some cases, it is caused by the architectonics
of structures, which often have repetitive parts (folding in this case). In other
cases, this is due to the need to approximate the folded surface, which consists
of compartments of simpler surfaces, which make it easier to solve geometric
problems in the design and construction. The comparison line is purposefully
considered as an element of the set, which makes it possible to study the
properties of such sets and methods of separating among them many kinds of

folded surfaces (faces in this case). This gives reason to consider the technique
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of constructing comparable surfaces as the only scheme for constructing linear
and non-linear surfaces.

A generalized polygon is called a comparative line, which generally has
curvilinear links that intersect or collide with each other at vertices, with a
prominent joining order.

A folding structure is a structure made up of folded elements, flat or
spatial, by means of a method of module layout, transformation or profile
sectioning of a surface.

Generalized polyline lines of general form having zero order of joining in
the vertices are formed by the method of joining the links in the vertices without
matching tangents to the links. Methods of geometric shaping of modern
buildings and newest forms, types of structures are being intensively developed,
and sometimes they are subject to structural improvement.

Geometric design, based on the principles of the combination of standard
elements, seriality, manufacturability, meets the requirements of industrial
production and mass application.

Keywords. Folded surfaces; transformed structures; linking method;

facets.
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