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1. Incepraniiina po60Ta IPUCBIY€HA EKCIIEPUMEHTATIbHUM Ta TEOPETUIHUM JOCIIIIPKEHHSIM HECY40i 30aTHOCTI
CKJISIHUX 6aJI0K, SIKi IPAL0I0Th Ha YOTMPUTOUKOBHUIL 3THH Y J1ab0paTOPHUX YMOBax. JJoCiiKyBaHi 3pa3Ku CKIISIHUX
6aJIoK Bipi3HSIMCh MK COOO0I0 BUCOTOIO Ta KiJIbKICTIO IapiB CKJIa. YCi 6asku MofineHi Ha cepii 3pasKiB BiAIIOBITHO
10 PO3pO6JIEHOI METOAUKY €KCIIEPUMEHTA/IbHUX JOCiIKEHb. MeToquKa BUIPOOYBAaHHS CKJISIHUX 6aJIOK MoJirana y
IOCJiIKeHi OIHOIIPOJIITHUX CTATUYHO BU3HAUEHUX 0aJIOK Ha YOTUPUTOUYKOBUH 3rvH. bajky HAaBaHTaXKyBaJIUCh
CTaTMYHUM HaBaHTaXXEHHSIM [IPOTIrOM IIEBHOTO IEPiojly 4acy [I0 MOBHOTIO iX pyHYBaHHS. Byslo AOCIiIKeHO
(i3sMKO-MexaHiYHi BJIaCTUBOCTI CKJISIHUX 3Pa3KiB, i3 IKUX 0yJI0 BUTOTOBJIEHO CKJISHI 6aJIKU. [y JOCiIKeHHS
CKJISIHMX 6aJI0K OYB BUKOPUCTAaHUI ONTUYHUI MeToT, Kopessii nudpoBux 306pakeHs 1jis1 3amipy gedopmiBHUX
XapaKTepUCTUK Ha NMOBEPXHi CKISTHUX 6aJIOK, a TAKOK MEeXaHiYHi Npuaau AJs 3aMipiB BiTHOCHUX AedopMalliil,
IIPOTMHIB Ta 6OKOBUX Jedopmaliiil. B pesynbpTaTi MpoBeneHNxX NOCiIKeHb OyB BUKOHAHUI aHali3 HeCy4oi
3[IaTHOCTI CKJISIHUX 0aJlOK, 5Ki IIPaLO0Th HA YOTUPUTOYKOBUI 3TMH. BU3Ha4€HO XapaKTEePUCTUYHY T PO3PAXyHKOBY

MILIHICTb CKJIa Ha PO3TAT IPU 3ruHi. HaBeneHo aHasiTHYHI po3paxyHKy Ta pO3paxyHKA METOLOM CKiHYEHHUX



eneMeHTiB. HajaHi pekomeHzallii o0 mpoeKTyBaHHS CKJISSHUX KOHCTPYKLiN Ta 6yJI0 TpoBefieHe arpoballilo Ha
peanbHUX 00’eKTax. CBiT OyIiBHUIITBA HE CTOITh HAa MiCIli Ta IPOIMOHYE BCe HOBI TEXHOJIOTII 117151 BTiNIEHHS
(aHTaCTUYHUX ifeil apXiTeKTOPiB y BUIJIAlI HOBUX GopM. OfHUM i3 HalIPO3NOBCIOIPKEHIIMX MaTepialiB, IKU
BMKOPHUCTOBYIOTh B TAKUX CIIOPYAx — L€ CKJIO. 3aBASIKM CBOIM €CTETUYHUM BJIACTUBOCTSIM CKJIO 103BOJISIE
CTBOPUTH 1OCh QYTYPUCTUYHE, CIIOPYAU SIKi OYAYTb 3aXOIUIIOBATU MIOJUX, CTBOPIOYM €(PEKT TPO30POCTi Ta
sierkocti. CyyacHy JIIOIUHY Y>Ke He 30UBYBaTy CKJISSHUMU KOHCTPYKLisSIMU. 3e0ibII0ro MOBHICTIO BUTOTOBJIEHI i3
ckJla Oy[iByi — 1ie MaJli apXiTeKTypHi (OpMH, ME30HIHY, TEINNL, eleMeHTH ¢acany. TakoX CKJIO BUKOPUCTOBYIOTb
SIK OJJVH i3 €JIEMEHTIB IEPEKPUTTSI 17151 TOTO, 06 CTBOPUTHU €(PEKT IIPO30POCTi. Bee Giblie MOSBISIOTHCS CIPABAi
Bpa)kaloui CIIOpPyI BEJIMKUX IIPOJIbOTIB, SIKi [IOBHICTIO BUTOTOBJIEH] i3 CKJIa, CKIISIHI MOCTH, 6acelHU, CXOIH,
HaKpUTTs. OCHOBHUM €JIEMEHTOM OYy[Ib-SIKUX NPOJITHUX KOHCTPYKLiH € 6ayku. JIoriyHUM, BUXO[SIUH i3
TEXHOJIOTIYHOrO IIPOLIECY BUTOTOBJIEHHSI CKJIA, € PillleHHS] BUTOTOBJISATY 0aJIKY i3 BEPTUKAIBHOIO OPi€HTAlli€lo JIUCTIB
CKJIa [0 OCi IPMKJIAJaHHs HaBaHTaKeHHs. Takuil nmifgxin q03B0JIsl€ EKOHOMUTY JOPOrUI MaTepiasl, OGHAK Mae
YUMaJIo He/l0J1iKiB, OCHOBHUM i3 SIKWX, BTpaTa CTIKOCTi 6aJIOK i3 NJIOMUHY. [HITMM HeJ0J1iKoM, ajie yKe CKJIa SIK
Marepiany — € KpUXKiCTb Ta [OBOJI BEJIMKUI PO3KUT, MilIHICHMX XapaKTEePUCTHUK, SIKi BDaXOBYIOTbCSI BEJIMKUMU
Koe(illieHTaMu HaJiltHOCTI, 1[0 KOAMBaloTheA Bif 1.5 10 1.8. CaM xapakTep pyiiHyBaHHS CKJla Ma€ PalTOBUI
XapakTep i MOoro pyrMHyBaHHS MOXKE HACTYIIUTU [0 MOSIBU BEJIMKMX [TPOTMHIB TOMO. TeXHOIIOris TPUIIJIEKCYBaHHS
II03BOJIslE BUTOTOBJISITY 6araTollapoBi CKIISIHI eJleMeHTH 3 MiIBUILEHOI0 eKCIlyaTalliiiHoo 6e3nekoto. B Vkpaini Ha
IQHWI MOMEHT BifICyTHI HOpPMaTHBHI JOKYMEHTY, SIKi 6 IPONMCYBaJIM YiTKi paBua 1 NPOEKTYBAHHS CKJISIHUX
KOHCTPYKLii1, OCKiJIbKY B YKpaiHCbKOMY OYyiBHULITBI CKJISIHi KOHCTPYKLii pO3IJISIal0ThCs 3A€01IbIIOr0 K
OrOpOJKyBajibHi KOHCTPYKLii. TOMy, IpOBeAeHHs HAayKOBUX NOCTiIKeHb i3 BUBYEHHS POOOTU CKIISIHUX
KOHCTPYKIiii, a came 6ajI0K, JO3BOJIUTb PO3MIUPUTY MOXJIUBOCTI BUKOPHUCTAHHS CKJISIHUX KOHCTPYKLHM SIK HECY4UX
esnieMeHTiB. Hagjani pekoMeHganii Moo NpOeKTyBaHHS CKJISSHUX KOHCTPYKLiHM Ta 6yJI0 IPOBeAeHe anpobaliiio Ha

peanbHUX 00 eKTaX.

2. This thesis is devoted to experimental and theoretical studies of the bearing capacity of glass beams subjected to
four-point bending in the laboratory. The glass beam samples under study differed in height and number of glass
layers. All beams were divided into a series of samples by the developed experimental research methodology. The
test methodology for glass beams consisted of testing single-span statically determined beams for four-point
bending. The beams were loaded with a static load for a certain period until their destruction. The physical and
mechanical properties of the glass samples from which the glass beams were made were investigated. To study the
glass beams, an optical method of digital image correlation was used to measure the deformation characteristics
on the surface of the glass beams, as well as mechanical gauges to measure relative deformations, deflections, and
lateral deformations. As a result of the research, the bearing capacity of glass beams subjected to four-point
bending was analyzed. The characteristic and calculated tensile strength of glass in bending were determined.
Analytical and finite element calculations are presented. Recommendations for the design of glass structures are
given and tested on real objects. The world of construction does not stand still and offers new technologies to
realize the fantastic ideas of architects in the form of new forms. One of the most common materials used in such
structures is glass. Thanks to its aesthetic properties, glass allows you to create something futuristic, buildings that
will take your breath away, creating the effect of transparency and lightness. Modern people are no longer
surprised by glass structures. Most of the buildings made entirely of glass are small architectural forms,
mezzanines, greenhouses, and facade elements. Glass is also used as one of the floor elements to create the effect
of transparency. There are more and more truly impressive structures with large spans made entirely of glass,
such as glass bridges, pools, stairs, and canopies. Beams are the main element of any span structure. Based on the
glass manufacturing process, it is logical to manufacture beams with the glass sheets oriented vertically to the axis
of load application. This approach saves expensive material, but has many disadvantages, the main one being the
loss of beam stability out of plane. Another disadvantage, but this time of glass as a material, is the fragility and
rather large variation in strength characteristics, which are taken into account by large reliability factors ranging
from 1.5 to 1.8. The very nature of glass fracture is sudden, and its destruction can occur before large deflections,
etc. Triplexing technology makes it possible to produce laminated glass elements with increased operational



safety. In Ukraine, there are currently no regulatory documents that would prescribe clear rules for the design of
glass structures, as in Ukrainian construction, glass structures are considered mainly as enclosing structures.
Therefore, conducting scientific research on the performance of glass structures, namely beams, will expand the
possibilities of using glass structures as load-bearing elements. Recommendations for the design of glass
structures are given and tested on real objects.
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