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OCOBJIMBOCTI KOHCTPYKTHUBHOI'O PIIEHHA
TA IPOEKTYBAHHS IIOBHOPO3MIPHOI'O
EKCIIEPUMEHTAJIBHOI'O 3PA3KA CTPYKTYPHO-BAHTOBOI'O
CTAJVIESAJII3OBETOHHOTI'O ITOKPUTTA

Posenanymo Hosuil 6u0 npocmopo8o2o nOKpumms, HeoOXiOHiCmb ) pO3pPOOIEeHHI K020
CHpUYUHEHA CYYACHUMU MEHOeHYIAMU 3pOCMaHHs nompeb 06yoienuymea i pO36UMK)
0yOigenbHUX KOHCMPYKYIN, 0y008a AKUX 3a0e3neuye eKOHOMIUHUU egeKkm 3a pPaxyHOK
PAYioOHAIbHO20 BUKOPUCMAHHA Mamepianie. ldembca npo excnepumeHmanibHUull 3pasox
CMPYKMYPHO-8AHMOBO20 CIMALE3ANI300eMOHHO020 NOKpUmMMms npoabomom 8,6 m, sAKe 8KI04ae
8 cebe npocmoposy pewlimky, 8epXHill i HUNCHIU NoAcU ma CKIA0AEMbCA 13 ceMu OKPeMUX
enemenmis, wo marome posmipu 6 naawi 1,25 X 1,25 m i eucomy 0,57 m, 00 mozo xc K
BEPXHILl NOAC BUKOPUCMOBYEMbCA 3ANII300€MOHHA NIUMA MOBWUHOIO 6 CM, HUNCHIU NOsC —
cmanesuil kauam oiamempom 16 mm. BcmaHnoéneno, wo 3acmocysamHs 3aniz00emoHHOT
NIUMU SIK CIUCHYMO20 eNleMeHma 8epXHb020 NOACA OA€ 3MO2Y 3MEHUUMU 3a2aNbHI 8UMpPamu
cmani ma 6i0MOBUMUCS 8I0 MPYOOMICIKUX NOKPIBEIbHUX POOIM, OCKINIbKU CYYITbHA NAUMA
BUKOHYE, KPIM HeCyuoi, we 1l 020po0uCcY8aIbHy PyHKYIIO.

Knwuoei cnoea: cmanesanizobemon, niuma, cmpykmypa, anma, 601m.
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OCOBEHHOCTH KOHCTPYKTUBHOI'O PEHIEHUSA
N ITPOEKTUPOBAHUSA IOJTHOPASMEPHOI'O
IKCIIEPUMEHTAJIBHOI'O OBPA3IA CTPYKTYPHO-BAHTOBOI'O
CTAJVIEXKEJIE3OBETOHHOI'O ITIOKPBITUSA

Paccmompen  Hoswili  6u0  npocmpancmeeHHo2o  NOKpwimus, HeoOXo0umMocmy 8
paspabomke KOMOPO20 BbI36AHA COBPEMEHHbIMU MEHOCHYUAMU POCMA nompebHocmell
cmpoumenbcmea U - pazeUmMus.  CMpPOUMENbHbIX  KOHCMPYKYUL, CMpOeHue Komopulx
obecneyueaem 9KOHOMUYeCKUU dPgekm 3a cuem pAYUOHANILHO2O  UCHOTb30BAHUSA
mamepuanos. Peub udem 00 3KcnepumenmanvHomM o00pasye CMpYKmMypHO-8aHMOB020
cmaneoicene300emouHo20  Nokpulmus  npoiemom 8,6 M, Komopoe 6KiOYaem 6 cebs
NPOCMPAHCMBEHHYIO PEUemKY, 6EPXHUL U HUNCHUL NOACA U COCMOUM U3 CeMU OMOelbHbIX
aemMenmos, umernwux pazmepvl 6 niawe 1,25 X 1,25 m u evicomy 0,57 m, kK momy dxne 8
Kayecmee GepxXHe20 NosACa UCNONb3Yemcs JHcele300emoHHas nauma moawunou 6 cu,
HUICHE20 Nnosica — CMmanvbHou Kawam ouamempom 16 mm. Yemanoeneno, umo npumenenue
JHCcene300emonHol  NIUMbl 8 BUOe CHCAMO20 INeMEeHmMA 6epXHe20 Nosaca MNo38075em
YMeHbUWUmMb 0bwue pacxoovl CMAai U OMKA3AMbCA OM MPYOOEMKUX KPOBEIbHbIX pabom,
NOCKONILKY CHIOWHASA NIUMA 8bINOJIHAEM, KPOMe Hecyujel, ewe U 02paxcoarouyro QyHKyuro.

Knrwouesvie cnosa: cmanesxcene3obemon, niuma, cmpykmypa, 6aHma, 6oam.

36ipHyK HaykoBuX Hpauk. Cepis: ['anmy3eBe MamMHOOYXyBaHHS, OyAiBHHITBO. Brm. 1 (46). — 2016. — ITontHTY 51




UDC 624.074.5
Storozhenko L., ScD, Professor
Gasii G., PhD, Associate Professor
Poltava National Technical Yuri Kondratyuk University

THE FEATURES OF STRUCTURAL CONCEPT AND DESIGNING OF
THE FULL-LENGTH EXPERIMENTAL MODULE OF THE
COMPOSITE STEEL AND CONCRETE GRID-CABLE ROOF

The modern conditions in the construction industry have caused the implementation of
new designs, composition of which provides economic benefit through the efficient use of
materials. It is about the experimental model of the composite steel and concrete grid-cable
roof. The model has a span 8.6 m and includes a lattice, the top and bottom belts. It consists
from seven modules with dimensions of 1,25 x 1,25 m and a height of 0,57 m. The effect of
material savings achieved through reinforced concrete slab, which has thickness of 6 cm and
used as the top belt, steel rope that has diameter of 16 mm and used as the bottom belt. In
addition, when use the reinforced concrete slab as compressed element of the top belt then it
makes possible to reduce the overall consumption of steel and abandon from labor-intensive
and expensive roofing works, because the concrete slab is a bearing and covering
construction. Review of recent researches and publications has showed that the composite
steel and concrete is a material that has a wide field for using in various sectors of
construction. No exception is the roof structure for industrial and public buildings and large-
span structures. The main part of researches has been devoted to the study of stress-strain
state of individual elements or roof small-scale samples. The analysis of previous works has
showed that full-size composite steel and concrete grid-cable roof samples has not been
studied, so development drawings of specimens and experimental research methods is an
urgent problem. Using the results of previous studies were developed prototype drawings of
roof and prepared the basic provisions of the method of experimental research of stress-strain
state of the design. Before developing drawings of the composite steel and concrete grid-cable
roof had been reviewed all kinds of roofs shapes, then was adopted the structural concept,
which best showing the nature and the features of the developed constructions. This is part of
the composite steel and concrete grid-cable roof, which has a segmental form. Boom arched
of the construction is equal to 0,56 m. Curve of the roof was achieved by the difference of
length top and bottom belts. As stated earlier top belt of roof is made as a concrete slab that
is reinforced with grids from rebars class A-3. The rods of the steel lattice are made from
steel tubes, which have an outer diameter of 57 mm and an internal diameter of 50 mm. All
steel components of the composite steel and concrete grid-cable roof, such as tubular steel
rods of lattice and steel plates of nodes are connected by welding. The full-length
experimental sample of the composite steel and concrete grid-cable roof consists from two
edge modules and five span modules. The difference between the edge and span modules is in
the connection nodes. Connecting the edge and span modules to each other is performed
using high strength bolts with a diameter of 24 mm. The edge module's weight without weight
of concrete is 44,6 kg, the span module's weight without weight of concrete is 38,58 kg, the
mass part of the bottom belt is 4,1 kg, so the total weight of constructions without weight of
concrete is 335 kg, and with concrete and reinforcement 1,8 tons. This mass is less than the
mass of counterparts with the same span. Have made the experimental program for the
further researches of the roof. The program includes tests of the roof construction on nodal
loads. Experimental module is going to be loaded with special metal weights. Deformations
are going to be recorded using photogrammetric method.

Keywords: composite steel and concrete, slab, lattice, cable, bolt.
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Beryn. Po3BuTok OynmiBenbHOI ramy3i morpe0dye 3MiH Ta BIPOBAPKEHHS HOBITHIX
KOHCTpYKLINA. OOOB’SI3KOBOI0 YMOBOIO YCIIIIHOI pearizamii MPOeKTHUX PillieHb y MPAKTHKY
OyIIBHHUIITBA € iX €KCIIEPUMEHTAJIbHE TOCIIPKCHHS W BiMOBIIHICTH MOTpeOaM ChOTOJICHHS:
€KOHOMIYHICTh Ta IHAYCTpialbHICTh. Takol0 KOHCTPYKIIIEIO, sIKA TIOBHOIO MipOIO 3a/I0BOJIbHSIE
3a3Ha4YeHl BUMOTH, € CTPYKTYPHO-BAaHTOBE CTalie3a/1i300€TOHHE MOKPUTTS — IMPOCTOPOBA
IUIOIIMHHO-CTPIDKHEBA CHCTEMa 3 TPUHIUIIOBO HOBUM KOHCTPYKTHBHHM PIIIEHHSM.
OpuriHaJBHICT, TAKOTO PIIIEHHS TMOJSITa€ y TIOEMHAHHI B OJIHIM KOHCTPYKINI Pi3HUX
€JIEMEHTIB, €()EeKTHBHICTh 3aCTOCYBAaHHS KOTPUX BU3HAYAETHCS YMOBAMHU iX poOOTH, 30KpemMa
po3TamryBaHHSM y Tid 30HI 1ii BHYTPINIHIX 3yCHJIb, Ha SIKI BOHH IMPAIIOIOTh Kpalle.
JocnipkyBaHe MOKPUTTS CKIANAEThCA 13 TPhOX KOHCTPYKTHBHHMX €JIEMEHTIB — IPOCTOPOBA
pemriTka, BEpXHIM Ta HWXKHIA TOSCH, TNPU IbOMY SK BEpPXHIM TOSIC 3aCTOCOBYIOTH
3aJ11300€TOHHY TUIMTY, HU)KHIN TOSIC — CTaJIEBUI KaHAT, a PEIliTKy BUTOTOBIISAIOTH 31 CTAIIEBUX
Tpy0. Cnin 3a3HauMTH, IO BEPXHIH TOSC BUKOHYE POJb HECYUOi Ta OTOPOIKYBAIBHOI
KOHCTpyKuii. Take pilmieHHs [03BOJIAE€ OTpPUMATH EKOHOMIYHMH e(eKT 3a paxyHOK
palioHaILHOTO BUKOPHUCTAHHS MaTepiajiB Ta MO yHKITIOHATLHOCTI €JIEMEHTIB.

Oruasa ocTa”HHIX AxKepes1 T0CTiIKeHb i my0Jikaiii mokas3as, 10 CTaNne3aniz00eToH —
11e MaTepiai, SIKU BUBYAETHCS B YCHOMY CBITI M IIMPOKO 3aCTOCOBYETHCS B PI3HUX Taily3sax
OyniBauuTBa [1, 2]. 3HayHa YacTUHA IMpalb MPUCBAYCHA yIOCKOHAJIECHHIO iCHyrouuXx [3, 4] 1
MONIYKY HOBUX KOHCTPYKIIiK [5, 6] Ta BU3HAYEHHIO iX Hecy4oi 31aTHOCTI [7, 8]. He BUHITKOM
€ KOHCTPYKILIi MOKPUTTS ¥ NEPEeKPHUTTS NMPOMHUCIOBHX Ta TPOMAJCHKUX BEIMKOMPOTIHHUX
OyuiBens i cmopyn [9, 10]. IpyHTOBHO BHMBYAIOTHCS 3acO0M apMyBaHHS i 3a0€3NEUeHHs
CyMICHOI pOOOTH €JIEMEHTIB MOKPUTTS, OaIKOBi, 4aCTOPEOPUCTI W MPOCTOPOBI KOHCTPYKIIIi
[11, 12]. Cepen HHM3KHM mpanb € IOCTI/DKCHHs, HAMpaBJICHI HAa BUBYEHHS CTPYKTYPHO-
BAaHTOBUX CTaJIe3ai300€TOHHMX TOKPHUTTIB, OCHOBHY YAaCTMHY KOTPHUX TPHUCBSIYEHO
BUBYCHHIO HAINPYKEHO-A)OPMOBAHOTO CTaHy OKPEMHX €JIEMEHTIB TMOKPUTTA abo ix
MaJIOMacIITa0HUX 3pa3KiB Ta MakeTiB [13].

Bujaisiennsi He po3B’A3aHMX paHille YACTHH 3arajibHOi mpodjeMu. 3 aHaTizy
NOMEepeaHiX  MIpalb  BHAHO, IO IOBHOPO3MIPHI  3pa3KH  CTPYKTYPHO-BaHTOBOTO
CTaIe3a1i300€TOHHOTO TIOKPUTTS HE BHBYAINCS, TOMY, O€py4YH J0 YyBard BaXKIUBICTh
EKCHEPUMEHTAIBHOTO TMIATBEP/UKCHHSI e(EKTUBHOCTI PO3POOJICHHS [UIS  IOAAIBIIOTO
JOCTIKEHHS, MirOTOBKA KpECJICHb MPOTOTHUITY CTPYKTYpPHO-BaHTOBOT'O
CTaJIe3J1i300€TOHHOTO TOKPUTTS 3 METOI0 HOro BUTOTOBJCHHS Ta BUIPOOOBYBAaHHS €
aKTyaJIbHUM MTUTaHHSM.

IlocTaHoBKa 3aBJaHHsl. 3aBJaHHS T[OJATa€ B TOMY, 11100, BHKOPHCTOBYIOUH
pe3yabTaTH TOMEpPEaHIX TOCHIKEHb 3 ypaxyBaHHSM OCOOJHMBOCTEH KOHCTPYKTHBHOTO
pILIEHHS Ta TEXHOJIOTIH BUTOTOBJIEHHS W MOHTaXY, PO3POOUTH KpecleHHs Ta crerudikartii
€JIEMEHTIB €KCIIEPUMEHTAIFHOIO 3pa3ka CTPYKTYpHO-BAaHTOBOT'O CTasie3ai300€TOHHOTO
MOKPUTTS ¥ BUIUJIUTA OCHOBHI TIOJIOKEHHS, HEOOXIMHI JUIsl CKJIAJaHHA METOJIUKH
EKCIEPUMEHTAIBHOTO TOCIIKEHHS HAlPY>KEHO-/1e()OpPMOBAHOTO CTaHy KOHCTPYKILII.

OcHoBHHIT MaTepiaa i pe3yabratd. CTPYKTYpPHO-BAaHTOBE CTajie3as1i300€TOHHE
HNOKPUTTSI € KOMIIO3UTHUM Ta, K 3a3HAYajocs paHille, CKIANAETbCcid 13 TPbOX pPI3HUX
€JIEMEHTIB: 3a11300€TOHHOI TJTUTH, TPOCTOPOBOI CTPYKTYPHOI CTAJIEBOI PEINTKH i HUKHBOTO
mosica 3 BaHTIB.

B ocHOBI 0a30BUX TOJIO)KEHh MPOEKTYBAHHS CTPYKTYPHO-BAaHTOBOTO CTaje3ajli3o-
OETOHHOTO TMOKPUTTS JIS)KATh PE3yJIbTaTH paHille MPOBEACHUX TEOPETUYHMX, €KCIIEPUMEH-
TaTbHUX 1 YUCEIBHUX JOCTIDKEHB, SIKI OyJM TMPHUCBSIYCHI OOIPYHTYBAaHHIO €(EKTHBHOCTI
KOHCTPYKTUBHOTO DIIlICHHS, BUBYEHHIO CIIOCOOIB 3a0e3MedeHHs] CyMiCHOI poOOTH crami 3
OCTOHOM Ta IUIONIMHHUX €JIEMEHTIB 31 CTPIKHIMH, BUBUCHHIO HAMPYXKEHO-Ie(HOPMOBAHOTO
CTaHy OKPEMHX €JIEMEHTIB 1 XapakTepy poOOTH MaKeTiB MPH PI3HUX CrOoco0axX 3aBaHTAKECHHS
[14]. CTpykTypHO-BaHTOBE CTaJIe3aTI300€TOHHE TIOKPUTTS Mae Oarato pizHuX dopwm [15], ane
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HaWOIIBII XapaKTepHUM Ta IIKaBUM TMPEJCTABHUKOM TaKWX KOHCTPYKIIIH € TIOKPUTTS
NO3UTHUBHOI KpUBM3HU. [IpuM MpOeKTyBaHHI CTPYKTYpPHO-BAaHTOBOI'O CTalle3ai300€TOHHOTO
MOKPUTTS IWIIHAPUYHOT, CETMEHTHOI ab0 apkoBoi (opMu W TPUAHATTI PO3MIPIB OKPEMUX
€JIEMEHTIB HEOOX1IHO IOTPUMYBATHCS MEBHUX PEKOMEHMALiN, BUKOHAHHS SIKUX BUKIIIOYAE
WMOBIpHICTh TOSIBU 3YCHJIb CTHCKY B €JIEMEHTaX HWXXHbOrO mosca. JloTpumaHHS LUX
pexoMeHalii € 000B’SI3KOBUM, OCKUIBKM TOSIBa 3yCHUJIb CTHUCKY B €JIEMEHTAaX HUKHBOTO
mosica MpU3BEJE 10 BTPATH HECYYOi 3IaTHOCTI BCl€T KOHCTPYKINi. 3 ypaxyBaHHSM OCOOJIH-
BOCTEHl poOOTH HIXKHBOTO TMosica Oyl TpPOBENEHI YUCENIbHI PO3PAXyHKHU ONTUMAIIbHUX
TEOMETPUYHUX TIApPaMETPIB CTPYKTYPHO-BAHTOBOTO CTaje3ali300€TOHHOTO TIOKPHUTTS, Y
pe3yabTaTi YOoro OTPUMAHO CIIBBIAHOIIEHHS MPOJBOTY O CTPUIM MiAHOMY MOKPUTTS, SIKi
BHUKJTFOYAIOTh IMOBIPHICTb MOSIBH 3yCHJIb CTUCKY B €JIEMEHTAaX HWKHBOTO Tosica [16].

OTxe, i TNPOEKTYBaHHS IOBHOPO3MIPHOTO EKCIEPUMEHTAIBHOTO CTPYKTYPHO-
BAaHTOBOT'O CTaJIe3a]i300€TOHHOTO 3pa3Ka MPUUHIATO 30ipHE MOKPUTTS CErMEHTHOI (opmu.
Kepytounces pesynbraramu [14, 16], mpuiiHATO ponopuii HOKPUTTS i OCHOBHI T€OMETpUYHI
napameTpu: TpodiT L 1 crpima migiiomy f. JlocmimkyBaHe CerMEHTHE MOKPHUTTS (pwuc. 1)
CKJIAJA€ThCsl 13 IIECTH €JIEMEHTIB HIDKHBOrO Tosica (pHuc.2) Ta CeMH MPOCTOPOBUX
CTPY)KHEBO-TUIOMIMHHUX MOJYJIIB: JBOX KpaHiX (puc.3) 1 msaTH mOpoiiTHuUX (puc. 4).
Po3mipu #1 KiTBKICT MOJYJIB 3aKJIaMAINUCA TAaKUMHU, 00 OTPUMATH IUTICHY KOHCTPYKIIIO
MOKPUTTS 3 HEOOXITHUMHU TPOIBOTOM Ta CTpuIow migiomy. I[lpum mpomy HamgaHHS
HEOOXITHOTO BHUTHHY TIOKPUTTIO JOCSTANOCS MUISIXOM BapilOBaHHS [OBXKHUHU €JIEMEHTIB
HUKHBOTO T0sica. Y TOMepe/iHl po3paxyHKU OYysI0 MOCTaBICHO 3a METY OTPUMATH MOKPUTTS 3
nposiboToM y Mexax 8 — 10w i cTpinoto mimiiomy, He MeHmoro Hix 0,5 m. lami Oymo
BU3HAYCHO BHYTPIIIHI 3yCHIIJIA, 3MIMCHEHO IMi01p MOTIEPEUHUX TIePEPi3iB Ta MPUITHATO CXEMY
apMyBaHHS BEPXHBOTO MOsCA.

VY pe3ynbrari po3paxyHKy Oyja0 OTPUMAHO OCTAaTOYHI PO3MIpPH KOHCTPYKIIIi: MPOJIT
HOKPUTTS cKiaB 8,6 M, cTpina migiiomy — 0,56 m.

Pucynok 1 — CTpyKTYpHO-BaHTOBE CTaJ1e3a/1i300eTOHHE MOKPHUTTSI:
1 — xpaiiHiii npocTopoBHii MOAYJIb; 2 — NPOJIITHHH NPOCTOPOBHII MOYJIb;
3 — BanTa (HMKHiii mosic); 4 — 0oaTOBE 3’ €AHAHHA €JIEMEHTIB HHKHBOI'0 MOsICa;
5 — 6o1TOBeE 3’€THAHHS €J1eMEHTIB BEPXHbLOI'0 Mosica; 6 — onopa
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Jlnst HamaHHS MOKPUTTIO BU3HAYEHOTO MPOJLOTY OYJIO PO3paxOBaHO JTOBXKHUHY OJIHOTO
€IeMEHTa HIDKHBOTO TM0sica 3 YypaxyBaHHSIM Horo OyaoBH. ENeMEHT HIKHBOTO Iosica
CKJIAJIA€ETHCS 13 TPhOX YaCTHUH: JIBOX IJIACTHH TOBIIUHOKO 15 MM 3 OTBOPOM ITiJT BACOKOMIITHUI
6ontT M24 Tta THydkoi yacTMHHM JOBXHHOKO 1056 MMm. TakuMm 4YWMHOM, 3arajibHa JOBKHHA
OJIHOTO €JIEMEHTa HWXHBOTO TMosica ckiana 1195 MMm. 3’enHaHHS TIACTHH 13 THYYKOIO
YaCTHHOIO BUKOHYETHCS 3BapioBaHHAM. OCOOIUBICTIO HIXKHBOTO TI0sICA € T€, M0 HOro THy4YKa
YaCcTHHA BHUKOHAHA 31 CTAJIEBOTO CYIIIJIBHOTO CTPMKHs miamerpoMm 16 mm. Kpim 1mworo, y
310paHiii KOHCTPYKIii MOKPUTTS €JIEMEHTH HIKHBOTO TOSCA 3HAXOIATHCS Y J3EPKaTbHOMY
MOJIOXKEHHI OJIMH JI0 OJHOTO BIAHOCHO TO3JI0BXXHBOI OCI, — TaK 3a0€3IMeUy€eThCsl CIIBBICHICTh
yCiX eI€MEHTIB KOHCTPYKIIii.

" 1195 "

2 (lemoak #)
[=90 mm, kf=d me 1

[] 1065

1265

PucyHok 2 — EfleMeHT HUKHBOTO MOSICA CTPYKTYPHO-BAHTOBOT0
CTaJ1e32J1i300eTOHHOT 0 OKPHUTTH:
1 — rHyYKHii CTPUIKEHDb; 2 — cTajleBa J1eTalb

Crnernudikariiis eJIeMEHTIB HIKHBOTO TT0sIca HaBeleHa B Ta0muIli 1.

Taboauus 1 — Cneundikanis e1eMeHTIB HUKHBOTO MOSICA CTPYKTYPHO-BAHTOBOI0
€TAJ1e32J1i1300€TOHHOT0 MOKPHUTTHA

Howmep Ilepepis Jlosxuna, MM | KinbkicTs Maca, kr
AcTam Heramni | Vecix Pasom
16 1065 1 1,68 1,68
2 —50x15 190 2 1,19 2,38 4,10
1% na 3BapHi mBU 0,04

OTtxe, 3arajibHi BUTpaTH CTajll Ha BUTOTOBJICHHS IIECTHU €JIEMEHTIB HUKHBOTO Iosica
ckianaroTh 4,10x6=24,60 kr.

CTpWKHEBO-TUIOMIMHHI ~ MOJYJI  CTPYKTYpPHO-BAaHTOBOTO  CTaJle3alli300€TOHHOTO
HOKPUTTS SBJISIIOTH COOOI0 HACKPi3HI eleMeHTH mipamiganbHoi Gopmu. OcHOBa MOAyIs
BUKOHAaHa 13 3aJ11300€TOHHOT TUIUTH, apMOBAHOI IBOMA CITKaMHU CTPHYKHEBOT apMaTypH.

Crenudikariii eneMeHTiB KpalHbOr0 Ta MPOJHLOTHOTO MOJYJIIB HAaBEACHI Yy TaOIUIAX
2 1 3 BIiAIOBIIHO.
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Pucynoxk 3 — KpaiiHiii Mogy/1b CTPYKTYPHO-BAHTOBOI'0
€TaJ1e32J1i300eTOHHOT 0 OKPHUTTH:
1 - By30J1 3’€1HAHHA MOAYJIiB IOKPUTTS; 2 — ONOPHUIi BY30.1;

3 — cTajieBa IVIACTHHA, Yepe3 AKY 3 €IHYIOThCS eJIeMEHTH HHKHBOI0 Nosca;
4 — cTpHMAKHI IPOCTOPOBOI PELIITKU; S — ApMaTyYPHHUI CTPUIKEHb}

6 — cTajeBa nuIacTHHA

Tabanns 2 — Cnenundikanisi eieMeHTIiB KPailHLOr0 MOAYJISI CTPYKTYPHO-BAHTOBOI'O
CTaJ1e32J1i300eTOHHOT 0 OKPUTTSH

HOMep [epepi3 Hlowiitia, Kinpkicth Maca, kr [TpumiTku
AcTam MM Herami | VYcix | Pazom
1 2 3,07 6,14 Herans 1
2 2 6,05 12,10 Heranp 2
3 —80x15 170 1 1,05 1,05 Herans 3
4 057x3,5 955 4 441 | 17,65 | 44,60
5 el0 1090 4 0,67 2,69 A-1
6 —220%12 220 1 4,53 4,53
1% na 3BapHi MBH 0,44
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Pucynok 4 — IIpoiiboTHHI MOAYJIb CTPYKTYPHO-BAHTOBOI'O
CTaJ1€32J1i300eTOHHOT0 OKPHUTTH:
1 - By30J1 3’€1HAHHA MOAYJIiB IOKPUTTS; 2 — CTaJIeBa IVIACTHHA;
3 — cTajieBa IVIACTHHA, Yepe3 AKY 3 €IHYIOThCS eJIeMEHTH HHKHBOI0 Nosca;
4 — cTpMKHI IPOCTOPOBOI PEUIiITKH; S — AapMaTyPHUI CTPUIKEHb

Ta6annsa 3 — Cnenudikanisi eJieMeHTIB NPOJIbOTHOI0 MOAYJISAA CTPYKTYPHO-BAHTOBOI'0
CTaJ1e3aJ1i300eTOHHOT 0 OKPUTTSH

Maca, .
HOMGP [Tepepi3 Hloxuna, Kinbkicts L [TpumiTku
AieTalll MM Herami | Ycix | Pazom
1 4 3,07 12,28 Herans 1
2 —220x12 220 1 4,53 4,53
3 —80x%x15 170 1 1,05 1,05 Herainb 3
38,58
4 057%3.5 955 4 4,41 17,65
5 el0 1090 4 0,67 2,69 A-1
1% na 3BapHi IBU 0,38

crioco0i 3abe3neyeHHs CyMicHOI poOoTu crani i OeToHy. Y mepury 4epry BHKOHYIOThCS
3aroTiBenabHI poOOTH: Hapi3aHHS Ta (pe3epyBaHHS TOPIIB IJIACTUH 1 TpyO; (opMyBaHHS
IPOCTOPOBOro Kapkaca Moxyis. Konu Bei enemenTn Moayist OyayTh 00’ €qHaHi Mix co0oro,
BUKOHYIOTh OETOHYBaHHS, NPUYOMY OCTOHYETHCS MOAYJIb Y IEPEBEPHYTOMY IIOJIOKCHHI.
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Crizt 3a3HaYUTH, IO Ti CTAJIEBI YACTUHU MOJYJIA, SIKI ONMUHSAIOTHCS B 0€TOHI, BUKOHYIOTH POJIh
aHKepIiB, 1110 3a0e3MevyI0Th CyMICHY poOOTY Ta IiTICHICTh MOIYJIS.

BinmiHHICTE KpaifHIX MOAYJIB B MPOJHOTHHUX TOJIATAE Yy HASIBHOCTI OMIOPHUX BY3JIIB.
KoHcTpyKiis omopHUX BY3JiB BHKOHaHa Tak, 100 Oyna 3Mora 3akpillUTH CTPYKTYPHO-
BAaHTOBE CTajIe3a1300€TOHHE TTOKPHUTTS MAPHIPHUX B’ SI3CH.

OO0’ enHaHHS MIOUTMHHO-CTPUKHEBUX MOAYIIIB Ta €IEMEHTIB HH)KHBOTO T105ICa B IIUTICHY
KOHCTPYKIIIO MOKPUTTS MO BEPXHHOMY M HIKHBOMY MOsiCax 31HCHIOETHCS 3a JOIOMOTOI0
CHEIiaIbHUX BY3JIOBUX 3’ €THAHb HA BUCOKOMIITHUX OonTax M24.

bepyun nmo yBarm 0cCOOJMBOCTI KOHCTPYKTHBHOTO pINIEHHS CTPYKTYpHO-BAaHTOBOTO
CTaJIe3aJ1i300€TOHHOTO TOKPUTTS, MependadaeThCsi MOCTIAUTH HampyKeHO-AepopMOoBaHHN
CTaH KOHCTPYKIUIi Ha J110 HABAHTAXXEHHS, 110 MPUKIAAATUMETHCS Y By3JlaX HUKHBOTO TOscCA.
Hns uporo Oyna pospoOreHa iX cremialbHa KOHCTPYKIiS, sika 3abesnedye 00’ e€THAHHS
€JIEMEHTIB Ta MOXJIMBICTh KpITUIGHHS TpaBepCH Il BaHTaXIB. 3aBaHTAKEHHs Oyze
3MIHCHIOBAaTHCSA CTYIIHYACTO 3a JIOTIOMOTOI0 METaJeBHX BaHTaXiB. SIK I'paHUYHI YMOBH
3aKpIIUICHHS TIOKPHUTTS TMPUWHATO, 3 OJHOTO OOKy, IMapHIPHO-PYXOMY, a 3 IHIIOrO —
HIAPHIPHO-HEPYXOMY OIIOPH.

Buxoas4u 3 Toro, mo JOCHiTHUN 3pa30K € HATYPHUM 1 BUKOPUCTAHHS TEH30/IaTYHKIB
Ui 3aMipy Jedopmalliidi € TpyAOMICTKHM IPOLecoM, MepeMilieHHst OyayTh (ikcyBaTucs 3a
JIOTIOMOTOI0  TIpOrpecuBHOTO  oTorpammerpuanoro meroxy [17]. s 1woro Oyne
BUKOPUCTAaHUN CTEHJ 3 HAaHECEHUMH Ha HbOMY MiTKamMH. TakoX aHaJOTi4Hi MITKH OyIyTb
3akpitieHl ¥ Ha KoHCTpykmii. Jledopmariii KOHCTpyKIli BU3HAYATUMYTHCS, BHXOASYH 3
BIZTHOCHOTO TepeMilieHHsT MIiTOK. OTpuMaHi JaHi JaayTh MOXIHUBICTH JOCTaTHHOIO MipOIO
CYIUTH TIPO XapakTep Ta 0COOIUBOCTI pOOOTH CTPYKTYPHO-BAHTOBOTO CTaJIe3al1i300€TOHHOTO
TOKPUTTSI HA 10 BY3JIOBOTO HABaHTAXECHHS.

3aranpHa Bara HaTypHOro 3pazka Oyzae craHoButH 1,85 T. JIJIs BUTOTOBJIEHHS TaKoOi
KOHCTpYKLii HeoOXigHo 0,56 M3 GeTonHOi cymimti i 0,45 T craui.

BucnoBku. [Tonepenni TeopeTHyHi Ta €KCIEPUMEHTAIBHI JOCTIIKEHHS CTPYKTYPHO-
BaHTOBHUX CTalIe3ai300€TOHHUX TMOKPHUTTIB Jajdl MOKJIHUBICT OTPUMATH HEOOXiTHI BHXITHI
JaHl JJIS TPOCKTYBaHHS KOHCTPYKIIH y HATYpHY BeIWYMHY. BiAMOBIMHO 10 TOCTaBJICHOI
MeTH Oyl 3alpOEKTOBAHO JOCHITHUHI 3pa30K CTPYKTYPHO-BAHTOBOI'O CTaJIE3ai300€TOHHOTO
MOKPHUTTS IPOJILOTOM 8,6 M, 3arajibHa Bara sikoro ckiana 1,85 1. OTpumaHi XapakTepuCTUKH
HOKPUTTS € 33J0BUIBHUMH, OCKUIBKH 3allPOEKTOBaHI KOHCTPYKIIII € JISTIIUMH 3a TpaaulliiHi
IUTUTH  TIOKPUTTS  AHAJOTIYHOTO TpoJboTy. [liArOTOBIIEHI NPOEKTHI pIllIEeHHS Jal0Th
MOXJIMBICTh BHUTOTOBUTH EKCIEPUMEHTAIbHUN TOBHOPO3MIPHHHA CTPYKTYPHO-BaHTOBHUI
CTane3a1i300€TOHHUI 3pa30K TOKPHUTTS, BUMPOOYyBaTH HWOro Ha JIF0 HABAHTAXKCHHS U
OTpUMaTH JaHi mpo aedOpPMATHBHICTH Ta HeECydy 37aTHICTb. Ha OCHOBI oOTpuUMaHUX
EKCHEPUMEHTAIbHUX JIAHUX MOXHa OyJe TBEpAUTH Mpo e(PEKTUBHICTb PO3pPOOIEHUX
KOHCTPYKIINA, [0 CIOPUATUME MOJNANBIIOMY  JIOCHIUKEHHIO  CTPYKTYPHO-BaHTOBUX
CTaJIe3aJ1i300€TOHHUX MTOKPUTTIB.
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