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JocaizxeHo MOKJIUBICTS BUKOPHCTAHHS HeCyYHX OyAiBeJbHUX KOHCTPYKIIH 3i CKJISIHO-
ro tpumiekcy. HaBeneHo pe3yjbTaTH eKclepHMEHTAIbLHMX BHIPOOYBaHb CKJAHUX Oararo-
IIAPOBUX KOJIOH 3 BePTHKAJBLHHUM pPO3TAlIyBAaHHSIM IIapiB. BcTaHoBJieHO, 10 BHACAIAOK
HOBHUX APXITEKTYPHHUX TeHAEHUid CKJIsSHI KOHCTPYKIii B ejneMeHTax (acaaiB, NMepeKpUTh,
MOCTIB, O6aceiiHiB Ha0yJu 3Ha4YHOro momMpeHHs. lIpore cHLOroAHi BOHU 00MEXKYIOTHCA JHIIE
MaJT0radapuTHUMH IJIMTAMHU, CAMOHECYYHMMH MeperopoaKamMu 4u (pacafHUMHU CKJIONAKeTaMH,
0 MAalTh CKopille oropoaxyBajbHy ¢yHkuio. ILle cruabHe i edexTuBHe pilmleHHs 3
IVIAHYBAHHS MPOCTOPY B OCTaHHI pokHM Ha0yBa€ Bce Oinbiuoi momyJasipHocti. MakcumanbHa
Jerkictb 1 ocBiTJieHicTh mnNpuMilleHHsl, BUTOHYEHMH 30BHIlIHIA BUIVISA CHPUSIOTH
BHKOPHCTAHHIO CKJIa B 0)opMJIeHHI iHTep’ €piB mpumMimeHb Ta (pacaaiB oyaiBean. Taxox mi
KOHCTPYKILii, OKpiM ecTeTHYHOI NPUBAOIUBOCTI, MAIOTH i JOCTATHIO MillHICTh.

KuaroudoBi ciioBa: ckjsiHa 6araTomapOBa KOJIOHA, TPUILJIEKC, JUCTOBE CKJIO.
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The possibility of using structural building structures from a glass triplex is explored.
Are presented the experimental tests of glass multilayer columns with vertical arrangement of
layers. The results of experiments are presented.

It is worth researching the possibility of using structural building constructions from
non-traditional materials. One of these materials is glass. It is established that new
ar chitectural tendencies lead to use glass constr uctions in elements of facades, blocks, bridges,
basins became widely used. However, nowadays, these constructions are limited only by small-
sized plates, sef-supporting partitions or facade fiberglass windows, which perform a mostly
fencing function. It is suggested to use a glass triplex as a bearing structure. In recent years
this stylish and effective space planning solution is getting more popular. Maximum lightness
and room illumination, sophisticated appear ance, reliability. Triplex, in which several layers of
glass arereliably connected with a polymeric film EVASAFE (Bridgestone, Japan). The matrix
of the film is an eclaced (polimer with high-elastic moisture in a wide temperature range),
which allows to hold back the debris of the glass structures, makes them more pliable in the
bonding plane, increases their reliability by preventing the instantaneous spread of cracks to
the depths of the cross-section. Also, these constructions possess a sufficient strength, in
addition to the aesthetic appeal. I n this article is consider ed. an experimental research of glass
multilayer columns with vertical arrangement of layers. Two experimental prototypes, which
were tested as centrally compressed rods with rigid fixing ends, were made for experimental
study. Thetest was carried out on a hydraulic press PG-250, with the help of which applied an
external load of N steps of 2.5 KN up to destruction. The shutter speed at each load level was

52



10 minutes. According to the results of experimental studies, the graphs of the bends of the
columns wer e constructed depending on the external load and the graph of the dependence of
therelative strains on the stresses.

Key words: laminated glass column/glass multilayer column, triplex, sheet glass.

Beryn. OcranHiM 9acoM, 0co0IHMBO 3a MUHYI 50 pOKiB, MOCKUIMIIACS TEHACHIIISA 10 BUKOPHCTAHHS
CKJIa B elleMEHTax iHTep' epiB Oy/iBelNb, ajke BOHO BXKE JaBHO NIEPEPOCIO CBOIO TMEPBUHY YKHUTKOBY POIb
3acKJICHHS BIKOH. BHYTpIIIHI CTiHM, 30BHIIIHE OTOPOUKEHHS, TUTUTH TEPEKPHUTTS Ta MOKPHUTTS, OATKOBI
KOHCTPYKIIiI — Bce, [0 4Oro 3BUKIHM, HaOyBa€ HOBOTO BHUTJsIMy. Ha mporuBary mMerany, JA€peBHHI 4H
3aJ11300€TOHY ChOT'O/IHI 3’ SIBJISIOTHCS KOHCTPYKILIT 31 CKJIa, sIKI HAJAI0Th OyAiBIsAM Cy4aCHOCTI, TIPO30POCTi
Ta ECTeTHMYHOI NpUBAaOMMBOCTI. MacoBe BHKOPHUCTaHHS CHEproeeKTHBHHX (acaJHUX CKIIOMAKETiB
CIIPUSUIO CTBOPEHHIO CKIITHUX IUTHT TEPEKPUTTS, MOKPHUTTS Ta MEPeroponok. TeHNeHIs 3acTOCYyBaHHS
MPO30PHUX EJIEMEHTIB y CIIOPYAax OOIPYHTOBYE aKTyaJIbHICTh JOCITIDKCHHS HECYYMX KOHCTPYKIIiH 31 CKIIa.

OnmHuM i3 HENONIKIB BUKOPHCTaHHS CKJIA SK HECYYMX KOHCTPYKIIH € HOoro KpHXKICTh, IO
MPHU3BOAUTE JI0 MUTTEBOTO pyHHYBaHHs. [ yHUKHEHHsS e(eKTy pamnToBOro pyHHYBaHHS KOHCTPYKII
BUKOHYIOTh Y BUTJISII TPUIUIEKCY, B SKOMY JI€KUIbKa INapiB CKia HAJIHHO 3'€IHAHO MK €000
noniMeproro koo EVASAFE (Bridgestone, Slnowis). Martepian miiBku sBise€ Co000 €1aCTOMEp
(momimep 3 BHCOKOETACTUYHUMHM BJIACTHBOCTSMHU B IIHPOKOMY TEMIIEPATYPHOMY Jiama3oHi), sSKHil Jgae
3MOry CTpUMYBAaTH YaCTHHU YJAMKIiB CKISHUX KOHCTPYKIiH, pOOUTH iX IUIACTUYHIIIUMU B TUJIONIHHI
CKJICIOBAHHSI, 30UITbIIYE IXHIO HaIilHICTh, 3a1100Iral0y MUTTEBOMY TIOIIMPEHHIO TPIIUH YTaub mepepizy.

AHani3 ocTaHHix pociaimkens i myoaikaniii. TpuriekcoBane ckio B YKpaiHi ChOrOJHI HE JyXKe
nomupeHe. Moro BHUKOPHCTOBYIOTh Ui BHTOTOBJICHHS ILUIAT TIEPEKPUTTS UM IOKPHTTS HEBENTMKHX
NpPOJIbOTIB, MEPEropoIoK, (pacaTHUX CKIOMAKETIB Y €IEeMEHTIB iHTep €py (CTONHMKIB, MiICTAaBOK TOIIO).
BincyTHICTP METOAMKH PO3PaXyHKY T4 HOPMATHBHUX JIOKYMEHTIB 3 MPOEKTYBAHHS HECYUYUX KOHCTPYKIIiH
13 TPUIUIEKCOBAHOTO CKJIA 30UIBINYE iX COOIBapTICTh, OCKUILKM KOXKEH TMPOCKT € IHAWBIAyallbHUM Ta
noTpedye MPOBEACHHS EKCIIEPUMEHTAIBHUX JOCIIIKEHb.

Ilin kepiBamurBom mpodecopa b.I. Jlemumnu y HamionansHoMy yHiBepcureTi “JIbBiBCbKa
MOMITEXHIKa" MPOBEICHO BUIMPOOOBYBAaHHS CKISTHUX Oanok [5] Ta GararormapoBux CKIsHUX T [3, 4].
Y 2017 poti po3mnodaTo JOCTIIKEHHS CKISTHUX OaraTomapoBUX KOJIOH Ha IEHTPaJIbHUN CTHCK.

Merta po6orn. Mero0 1Or0 JOCHIPKEHHS Oylio BH3HAa4YeHHS Hecydyoi 3JaTHOCTI 1
neopMaTHBHOCTI CKIISTHUX OaraToIIapoOBHX KOJOH HAa CTHUCK Ta MOPIBHSHHS PE3yJbTaTiB A KOJOH 3
PI3HUMH PO3MIpaMH MOMEPEYHOTO Mepepisy.

BukJyianenHsi ocHOBHOro marepiany. /Jis DOCHTIIDKEHHS MIIHOCTI Ta Je(OPMATHBHOCTI CKIISTHHX
OaraTomapoBHux KOJOH OyJI0 BUTOTOBJIEHO JOCTIHI 3pa3Kku ABoX Mapok 3rigno 3 JJCTY b B.2.7-122:2009
[1] i3 HerapToBaHoro NIMCTOBOrO CKJIa Mapku M4 (tabm. 1).

Tabauys 1
XapakTepuCTHKH TOCTITHUX 3pPa3KiB

XapaKTepUCTHKH CKJIa 3TiTHO
. TosumHa 3 JICTY b B.2.7-122:2009
. Mapka ITepepis, Bucora, —
Cepis OJIHOTO IIapy MirHicTh
KOJIOH MM MM Mapxka ITuroma Bara,
CKJIa, MM Ha CTHUCK, I
CKJa MTTa KT
KCB-1 100x70
I 1000 10 M4 700 2500
KCB-2 120x70
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L1i 3pa3ku BUTOTOBJICHO 3a TEXHOJOTIE€I0 TpUILieKkcyBaHHs (puc. 1). Mix mapamMu CKia BKJIaaaiu
nonimepry 1wiiBky EVASAFE (Bridgestone, fInowist), miciisi 90ro KOJOHM HArpiBald i BUTPUMYBAJIH 3a

temmnepatypu 130 °C.
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Puc. 1. 3acanvruii suensno 6azamowaposoi ckisHoi
xononu mapxu KCB-2. 1 —wap cxna; 2 — nonimepna niieka

ExcriepuMenTanbHi 3pa3kd  JOCHIDKYBaIH SK [EHTPATbHO CTHUCHYTI CTPHXKHI 13 JKOPCTKO

3aKpilUICHUMHU KiHIsMH (prc. 2).

oo,

Puc. 2. 3acanvruii suensno eunpobyeanvbHol ycmanoexu.
1 — 0ocniona xonona; 2 —memanesi kopobu; 3 —onopua mpasepca,
4 — nasanmaoicysanvna mpasepca; 5 — ciopasniunuti npec II'-250

Jnst yHUKHEHHS MICIICBOTO CKOJIOBAHHS Ta PYHHYBaHHS CKJIa B MICISIX OOIHMpaHHS KOJIOHY Oyio
BCTAHOBJICHO B METaJIeBi KOPOOH i3 (haHEPHOIO MPOKIIAAKOI0 3aBTOBIIKU 6 MM (puc. 3).
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Puc. 3. 3acanvuuii euensio memanesux kopoois

BunpoOyBanHs npoBoawin Ha riapasmivaomy mnpeci [11-250, 3a 10moMororo sKOro MpHKIagaiu
30BHIMHE HaBaHTaxkeHHs1 N crynensmu no 2,5 kH ax mo pyiiHyBaHHs. BuTpriMka Ha KOXXHOMY CTYIEHi
HaBaHTaxeHHs craHoBwia 10 xB. CxeMy po3MillleHHS MPHJIAIIB HA JOCIIAHOMY 3pa3Ky HaBEJACHO Ha
puc. 4. locninauit 3pa3ok 1 po3TaiioByBaiyu BEpTHKAIBHO MK TpaBepcaMu TiapaBiidHoro mnpecy 4. Jlns
BHUMIpY MO3J0BXHIX Jepopmalliii Oy0 BUKOPUCTAHO MIKPOIHJMKATOPH TOIMHHHKOBOTO THITY 3 3 I[IHOIO
mominku 0,001 mm Ta ©Oaszoro 3amipy 200 mwm. Jlisi BU3HAYGHHS BHWTHHY Ta KPHUBHU3HH KOJIOHU
BHUKOPUCTOBYBaH nporuHoMipu AictoBa 2 3 miHoro moxaiiku 0,01 mm. Ilicns npuxinananas 80 % Bix
nepea0avyyBaHOro pyHHIBHOTO HaBaHTAKEHHS 3HIMAJIUCh YC1 TIPUJIa M.

[epmie ckomoBaHHs mapy ckia kojmonu Mapku KCB-1 BinOynock 3a HaBanTakenus Py, = 650 kH na
BEpXHiil TPHOMOPHINA MUISHIN, a B HIDKHIA YacTuHI 3 sBWiIMCh HeBenuki Tpinmuu (puc. 5). IloBue
pyiHyBaHHS gochigHoro 3pazka mapku KCB-1 BinOynoch 3a HaBanTaxkeHHs P, = 790 xH mo cepenuni
BHCOTH KOJIOHH BiJ ITOSIBH TOPU30HTAIBHUX Ta MOMEPEYHUX TPIIIKH.
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Puc. 4. Cxema sunpobysanvroi yemanosku:. 1 — 0ocniona konona; 2 —npoeunomip Aicmosa
(11-1, I1-2, I1-3); 3 —mixpoinouxamopu (MK-1, MK-2;, MK-3; MK-4); 4 —mpasepcu 2iopaeniunozo npecy
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[epmra TpimuHa Ha konoHi Mapku KCB-2 3'siBuiiach Ha HIDKHIA Ta BEpXHiil MPHOMOPHUX ALTSHKAX
npu HaBaHTaxeHHi Py = 790 kH. PyiinyBanns BinOynoce npu HaBanTakeHHi P, = 950kH, Takox mo
CepelHi BHCOTH KOJIOHW Bijl MOSIBH TOPHU30HTaJbHUX Ta TONEPEYHHX TPIIWH. PyiHYBaHHS KOIOHH
BiZI0YJIOCH TIACTHYHO 13 BUMMHUM BUTHHOM Y IUTOLIMHI, IEPIICHANKYIISIPHOT 10 KIIeoBHX mIBiB (puc. 6).

a

Puc. 5. Buensio npuonoprux dininox xonronu mapku KCh-1
npu nHasanmaxcenni P=650kH: a — éepxms onopa; 6 — HudicHs onopa

3a pe3ynbTaTaMH EKCIIEPUMEHTAIBHUX JIOCHIDKEHb MOOYAOBaHO Tpadiku BHUTHHIB 000X MapoK
KOJIOH 3aJIGXKHO BiJl 30BHIIIHFOTO HABAHTAXXEHHSI, K1 300pakeHo Ha puc. 7 Ta 8.

a 6 6 2 0

Puc. 6. Xapaxmep pytinysanns 0ocaionux 3paskie. a — eueisio 3 6oky koaonu mapku KCh —1;, 6 — pponmanvruii
suensio kononu mapku KCH —1; 6 — éuenso copuzonmanvrux mpiwgun xoaonu mapku KCh — 1 npu P=720xH,
2 —suensd 3 60ky koaonu mapku KCh — 2; 0 — ¢pponmanvruti eueinsio kononu mapku KCb —2
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Puc. 7. I'papixu 3anesxcnocmi npocuny ckasHoi KOJIOHU GI0 HABAHMAICEHHS

IosiBa TpimmH B koioHi Mapku KCBb — 1 pocsarna rpaHMYHOrO 3HAYCHHS 32 HABaHTAXKCHHS
P, = 650 xH, B kononi mapku KCb — 2 3a napantaxenns Py = 780 kH. Pi3Hu1is Mk HECydor0 3aTHICTIO
KOJIOH Py Ta HaBaHTa)KeHHSIM 3a MOsiBM TpituH Py, ctanoButh 17,72 % nyis kononu KCB — 1 ta 16,8 % nis
kosonu KCB — 2. 'V cepennsomy Py, = 0,83x Py.
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Puc. 8. I'pagixu 3anescrnocmi sionocnux oepopmayiii 6i0 nanpyacernv o=NIA

3a pe3ynbTaTaMH aHaNi3y IOKa3iB MIKPOIHJMKATOPIB OTPHUMAHO XapaKTep PO3BUTKY HAIPYKEHb 3
ymoBu 6=Ee¢ (puc. 9). Ins mocnignoro 3paska Mapku KCB-1 6, = 112,857 MIla Mmoxysib npyKHOCTI JUist
TPHUIUIEKCHOTO CKia cTaHOBUTh E=tg (011)=47,29 I'Tla ta nus komonu mapku KCB-2 oy, = 113,095 MIla,
E=tg (02)=48,35 I'Tla.

BucHoBku
1. Komoua mapkun KCB-1 i3 mromero momepednoro mepepisy A-70 cm® 3pyiiHyBamacs mpu
HaBanTaxeHHi P,= 790 kH. Komoma mapku KCB-2 i3 mromero momepednoro mepepisy A-84 cm?
3pylHYyBanacs npu HaBaHTaxxeHHi P, = 950kH.
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2. BurvH KOJOH y IJIOMIMHI OUIBIIOI CTOPOHU Tiepepidy BKa3ye Ha 3HAYHY MOJATIHMBICTH 3’ €JHAHb
mapis ckia koo EVASAFE (Bridgestone, SmoHis).

3. Amnaniz orpumaHux moka3ziB Mikpoinaukaropie MK-1, MK-2, MK-3 ta MK-4 naB 3Mmory
BHM3HAYUTH BIIHOCHI JedhopMallii.
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