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Jlata: 28.04.2022

Buknanau: Majgenbs Hatanas OJsekciiBHa

IIpenmert: ByaiBeabHi KOHCTPYKILIL

I'pynia Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iHXKEHEPisD)

VYpok Ne 96-97

Tema ypoky: ApXiTeKTYPHO-KOHCTPYKTHBHI pillleHHS TPOMAACHLKHUX OyaiBeIb i
CIOpYy.

MeTta ypoKy: HAaBYUTHCS Ta O3HAUOMUTHCS 3 3aTAIbHUMU MPUHIUIN TOHSATTAMH PO
OyniBJIi, OCHOBH MPOEKTHO1 CIIPaBH, KOHCTPYKTUBHUMH €JIEMEHTAMHU MaJIOITOBEPXOBUX
IIMBUIBHHUX OY/IiBEIb, @ cCaMe BiKHA 1 IBEpi OyiBEb.

Tun ypoxy: koMOiHOBaHUH.

X1J1 YPOKY:

KoHCTpyKTHBHI pillieHHS TPOMaJICBKUX Oy/1BEIb MAaOTh BIJMIOBIIATH BCTAHOBJIECHUM
TEXHIYHUM 8UMO2aM, (MIITHOCT1, CTIMKOCTI, JOBTOBIYHOCTI, MOKEKHIN Oe3Mer i
€KOHOMIYHOCTI1). 3a/T0BOJICHHS IIUX BUMOT JOCSTal0Th HIJISIXOM 3aCTOCYBaHHS
palioHaIbHUX KOHCTPYKTUBHUX CXEM, 110 BIJIMOBIaI0Th 00'€MHO-TIIaHyBaJIbHUM
pilieHHSIM Oy/iBeJb, 1 €)EKTUBHUM BUKOPUCTAHHSIM IOMEPEIHBO-HAMPYKEHOTO
3aJ11300€TOHY 1 CTalll, IETKUX OCTOHIB 1 LIETJIH, a TAKOXK 03/100JIF0BAIbHUX BUPOOIB 1
MarepialiB.

VY 3anexxHoCTI BiJl BULY Oy/iBENb 1 MOKIMBOCTEH MiCIIeBOi OyiBEIbHOT IHIYCTPIl iX
OCHOBH1 KOHCTPYKTHBHI €JIEMEHTH MOXKYTh OyTH BUPIIICH] n08HO30IipHUMU, 30IDHO-
MOHONIMHUMU, 3 BUKOPUCTAHHSIM /[piOHOPO3- MipHUX up00is (LIETIIH 1 1H.), a TAKOXK 3
MOHOJIIMHO20 3A71I300€MOHY .

Kapkacu 60araronoBepxoBux OyaiBesib. Y TpoOMaJCbKUX OYIBIISIX IIUPOKO
3aCTOCOBYIOTh KapKacHI KOHCTPYKTHUBHI CXEMH 13 CITKOIO IMUIAHYBaJIbHUX OCEH, 1110
BIIMOBIAAIOTH BUAY OyA1BEIIb 1 MapaMeTpaM OCHOBHUX IIAHYBAJIbHUX €JIEMEHTIB.
KapkacHi cxemu 3a0€31e4yl0Th BUIbHICTh BHYTPIIIHBOTO IPOCTOPY, MAHEBPEHICTD Y
MPUCTPOi BIKOHHUX MPOPI3iB, BITPUH 1 BITPAXiB, CKOPOUYIOTh IJIOILY, 3alHATY
KOHCTPYKIIISIMH, 110 301JIbITy€ KOpHUCHY oty OyaiBii (Ha 10—12%). TIpote kapkacHi
OyaiBii MOTpeOyOTh OiMbIIi HiXk CTiHOBI BUTpatu ctaii (10 20—30%).

Kapkacu 3a BUZJ0M KOHCTPYKLIMHOTO MaTepiaidy MOXYTb OyTH 3a1i300emonHi

(301pH1 1 MOHOJIITHI1), cmanesi Ta KOMOIHOBaHT; a 32 KOHCTPYKTHBHOIO CXEMOIO - PAMHI,
PaAMHO-3853K06i 1 38'13K08I.
Pammni xapxacu MaroTh JJ1s1 CHPUNHSATTS TOPU30HTATBLHUX HABAHTAXKEHb, IO IFOTh HA
OyIiBIII0, )KOPCTKI BY3JIM CIIOJYYEHHSI KOJIOH 3 PUTEIIIMHU Y mpbox TuiomuHax. [e
3abe3reuye iM HEBPA3JIMBICTh BiJ] OCOOIMBUX J1i (ITpU MPOCAAKAX OCHOB, 3eMJIETpycax
TOIIO) 1 EKOHOMIYHICTh y BUTpaTI OETOHY, MPOTE Taka KOHCTPYKTUBHA cXeMa MoTpedye
OLIBIIMX BUTPAT CTaJIl Ta 301IbIIY€E TPYAOBUTPATH Ha 3BEICHHS Kapkaca. ToMy BOHU
HEJIOIJIBHI JIJI1 MAaCOBOTO OY/IIBHUIITBA FPOMAJICHKUX OyA1BENh Y 3BUYaHHUX
OyniBEeJbHUX YMOBAX.

Pamno-36'a3K086i kapkacu MaloTh KOPCTKI BY3JIH JIUIIE Y 080X HANpsMax B IUIOLIMHI
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paM (B MpoTKOTI), MK pamamu (B KpOKax) MOTpeOye MeTaIeBUX 38 513Ki6, a00
3aJ11300€TOHHUX YU LIETENbHUX diagpaem. Y UX KapKacax CIOJy4aloThCs MEpeBary 1

HEJOJIKH IBOX 1HIIUX KOHCTPYKTHBHUX CXEM KapKaciB.
36'a3K086i Kaprxacu HEe MaIOTh )KOPCTKUX BY3JIIB 1 caMi He 3a0€3MeUyI0Th CTIMKOCTI,

TOMY y TIOTIEpEYHOMY (B IIPOJBOTI) 1 MOJAOBXKHBOMY (B KPOKaX) paMu MOTPEOYIOThH
3B's13K1B 200 miadparM. OHAK Taka cXxeMa € HaO1IbII JOIIJILHOO JJIs TUITI3aIlli 1
yH1(]iKaIlii eJeMeHTIB Kapkaca, 1[0 poOUTh iX JOLUIBHUMH Y MAaCOBOMY OY/IIBHHUIITBI.
DyHKII10 3B'A3KIB 1 siI€p KOPCTKOCTI y OyAiBJISIX BUKOHYIOTh 1XHI CX0J10BO-T1()TOBI
BY3JIH, a TAKOX TOpLIeBl cTiHu (puc. 5.1.1).

a 6 Puc. 5.1.1 — IIpuxiamm 3abe3nedeHHA
JKOPCTKOCTI Y KapKacHii cucTeMi:

) _l ’ N a — Kapkac OymiBm1 3 madgparMamu;
r 0 — OyMIBISA 3 SIPOM KOPCTKOCTI;
7 1 — xononm; 2 — miadparmu; 3 — sIpo

/ .
1 2 3 JKOPCTKOCTI

-

["abaputHI yHI()IKOBAHI CXEMHU PO3Pi3iB OAraTONnOBEPXOBUX IPOMA-
CBKHX OymiBesb Taki: 6+6, 6+3+6, 6+6+6, 6+6+6+6, 9+9, 9+9+9, 12+12,
9+6+6+9, mo yTBOPIOIOTH MHUPUHY KOpITyca y Mexkax 12—30 m.

B pewri tpuBanoro ynockoHameHHs kapkacHux IBC po3pobOaena
tumoa cepis 1.020-1/87 MixkBHIOBOTO Kapkaca 3i 30ipHOTO 3a1i300€TOHY
Wi 0araTomoBEPXOBHX TPOMAACHKHX OydiBEnb, BUPOOHHYHX 1 JTOMOMIXK-
HUX OyI1BEIb MPOMHCIOBHX MIAMTPHUEMCTB.

MixBUAOBHH KapKac 3a0pOCKTOBAHUY MO 3B'SI3KOBiM CXeMi 3 IIApHi-
PHUM CTHKYBAHHSIM PUTETIB 3 KOJOHAMHU. IIpOCTOPOBY CTIMKICTH Kapkaca
320€3N€TY0Th BEPTUKAIBHI 3a]11300€TOHHI Ala()parMu KOPCTKOCTI Ta TOPH-
30HTAJbHI 3B'A3K0OB1 IJIMTU NMEPEKPUTTIB, SIKI MPUKPIMICH] 10 purenis i Ko-
JIOH 3BAPHOBAHHSM.

HiaparMu sKOPCTKOCTI PO3TAMIOBYHOTH CHUMETPUYHO BiAHOCHO TIIA-
HYBATBHUX OCEi OyaiBil B 000X HanmpsAMKax. KUTbKICTE Ala)parM B OQHOMY
TEMITEPaTypHOMY 0101 Ma€ OyTH HE MEHIIE TPHOX, 4 TEOMETPUUHI OCi YCiX
aiaparM He MOBHHHI MEPETUHATHUCA B OQHIN TOYLI.

KOHCTPYKTUBHI €1EMEHTH MIDKBUAOBOrO KapKaca: KoJOHU, pueeli,
naumuy nepexpumms 'y BUASAl 0araTOMyCTOTHUX TUIMT OPOabOTOM 6,0 M
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(CKOpOYEHUX 3 HOMIHAJTBHUM PO3MipoMm 5,7 Mm); mpoasoToM 7,2 (6,9) m; 9,0
(8,7) m; 3,0 (2,7) m; mmut T 1 TT Benukux mponsoTie 9,0 1 12,0 M, Takox
CKOPOYECHHUX i HOMIHAJIBHI PO3MIPH KPOKIB.

Puc. 5.1.2 — By3o0JI coJlydeHHS pUTENs 3
KOJIOHOIO 1 0araTolmycTOTHHUMH IUIUTaMHU
[ePEeKPHTTIB!

a — 3aransHUH BUJ; O — BUJT 300KY;

B — IUIAH;

1 — IBOX KOHCOJIBHA KOJIOHA CepPeIHBOrO
pAAY; 2 — pHUreNb ps/IOBHH JIBOTAaBPOBO-
ro mnepepizy; 3 — 3B'SI3KOBa HACTHII-
posmipka (6e3 mycToT); 4 — 3aKIaaHl Jie-
Tam I KpillJIeHHS pUTelId 40 KOJIOHH; 5
— HakIajika; 6 — «cXoBaHa» KOHCOIb K
OJIOHH; 7 — IIBH 3BapIOBaHHA

Hana cepis 3a0e3nedye
IWMPOKKUHA  [lanma30H BAaplaHTIB
00'eMHO-TJIAHYBAJTBHUX CXEM Y
IJIaHI 1 00 BHUCOTI Y BEIUKOMY
Ilanma3oHl HABAHTAKEHb HA Tie-
pekputTsa. ['abaputHi cxemu
CKIAJATh 3 OJHAKOBHUX IO
BHCOTI MOBEPXIB (3 APYroro mo-
BCpXy):y 3,6;4,2; 4.8 1 6,0 M, a
TAKOX 31 30LIbLICHO) BUCOTOK MEPIIOro moeepxy y 6,0 1 7,2 M; 3 nmepek-
putTsamu 13 6aratonyctotHUX T 1 it TT oponsorie y 3,0; 6,0; 7.2; 9,0
M, 1 kpokiB y 3,0; 6,0; 7,2;9.0; 12,0 m.

Po3paxyHKOB1 pPIBHOMIPHO PO3MOALICHI HABAHTAXKCHHS HA MEPEK-
putTd mis OyaiBens 3 yHi(pikoBaHuM psigoMm y 400, 600, 800, 1000, 1250,
1600 kre/m’,

[Tepepis kononu 400x400 mMm, Bucora purens 450 MM nig d6ararory-
CTOTHI MIIATH MPOJOTOM 3 1 6 M 1 600 MM pu mPOABOTI 9 M.

3arajgpHa KUTBKICTh THITIB 30ipHUX BHPOOIB KapKaca: KOJIOH — 7, pH-
remiB — 4, mapparm — 4. Pazom — 15. KUTbKICTE MapOK KOHCTPYKTHUBHHX
CJIEMCHTIB: KOJIOH OTHOMOBEPXO0BOI po3pi3ku — 320; 1BOXMOBEPX0OBOI — 481 ;
TpUNOBEpPX0BOi — 273, pazom — 898 mapok; pureniB — 88; miapparm — 62.
Yeporo — 1048 mapoxk.

IlepexkpurTss TpOMAACHKUX OyAiBENb OAHO- 1 0AraToMmpOABOTHOTO
TJIAHYBAHHS B3arail 3aCTOCOBYHOTH SIK:

* bankoesi: pebpucmi, 10 MAKOTh TUTUTH, APYTOPAIH] OaaKH 1 TOJIOBHI
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OaJTKH, IPHIOMY TTEPETHH TOJIOBHUX 04JIOK OiJTBIIIE;

* pebpucmi, O MAKTh OAJTKH OJHAKOBOTO MEPETHHY 1 KBAAPATHY Ci-
TKY KOJIOH — KE€COHHI, 10 MArTh KBAAPATHI OCCPCIAKH (KecoHu) y HUKHIN
YACTHHI IJIUTH 0€3 MPOMIKHHUX KOJIOH, 4 TAKOXK

* 6e30a7K06i — KanimenvbHi 3 MICICBUMH PO3IIMPCHHSIME OTOJIOBKIB KO-
JIOH (Kanimensamu) y MICISIX OOMUPAHHA HA HUX KT (puc. 5.1.3).

nru,-m-anv‘y;ﬂrm--.—u
N

Puc. 5.1.3 — MiknoBepxoBi IepeKPHUTTA IPOMAICHKHUX OVIIBelIb:

a — pebpucre; 6 — KecOHHe; B — KalliTelbHe; 1 — KoiloHa; 2 — rojoBHa Oalka; 3 — IpyropsnHa
Oanka; 4 — IIMTa: 5 — Kamitenb

[IponboT mmTH (BiACTaHB MiXK pedpamMu) y OAJIKOBOMY HEPEKPUTTI
npu ToBuIUHI mutu 70—-100 mm mpuiiMarots Bix 1,5 10 3 M, mpoIbLOT roo-
BHOI Oanku — Big 4 10 6 M. OCKUIbKM NEPETUH T'OJOBHOI Oanku OiIbIIMiM, 11
OPOJBOT MOKE OyTH 10 6—9 M.

ITpu oaHaKOBIH BlACTaHI MK KOJIOHAMH (TOOTO NPH KBAAPATHIH CIT-
Ui B MJIaH1) NEPETUHHU APYTOPSAAHUX 1 TOJOBHUX 0aI0K CTAKOTh OJJHAKOBUMHU,
a 1XHl OPOJBOTH PIBHUMH MK COOOH), YTBOPHOKTLCA KECOHHI MEPEKPUTTL.
BoHHM MEHII €KOHOMIYHI, YUM PEOPHCTI, TOMY 3aCTOCOBYIOTB 3 ApPXITEKTYp-
HHUX PO3YyMiHb.

Cxoau y rpoMaacbkux OyaiBasAX MiAPO3ALIAOTE HA 20/106H1, 3B's13aH1
3 BXIAHUM BY3JI0M OyZIiBIl, O0onomidicHi, MPU3HAYEHI AJiA JOJATKOBHX 3B'fA3-
KiB MiJK TTOBEPXAMH 1 aBapifHUMH €BaKyaliHHUMHI BUXOIAMH, Ta C1YHCOOBI,
3aCTOCOBYBAHI AJI1 TEXHOJIOTIYHUX 3B'SI3KIB MPU BUKOHAHHI (DYHKLIOHAB-
HUX MPOLIECIB.

OxpiM po3rASTHYTUX paHime (y )KUTIOBUX OYIUHKAX) CXOIHU MOKYTh
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OyTH, HAMPUKIAA, 0BOXMAPULOB] NPSAMONINIINI, PO32AIYICEH] NPSAMOKYIHI,
poszanydceni Haniekpyeii, e6unmogi 1 1H. Y OyaiBasX, I10 MalOTh BEIUKY
BHUCOTY MOBCPXY, 100 3MCHIIUTH KUIbKICTh CXIALIB Y MapIl podadTh mpo-
MDJKHI TIJIOMAAKH 1 MApmii MO BHYTPIIHBOMY KOHTYPY CXOJOBOI KJIITKH.
Tomy cXomu MOXKYTh OyTH TAKOXK MpboX- 1 Yomupvoxmapuiesi. Y 1HUX BU-
NAJKaX MO LECHTPY CXOAOBHX KIITOK YTBOPKETHCSA KBAAPATHUN YU MPAMO-
KYTHUH MPOCTIP, AKUIl BUKOPUCTOBYHOTh U1t 00MagHAHH:A JipTamMu (K npu
PEKOHCTPYKLIT )XUTNOBUX OyaiBENb CTAPOi 3a0y10BHU, 0 MAKOTh OLIbLIY 32
Cy4JaCHY THUIIOBY BHCOTY MOBEPXY).

VY rpoManckkux OyaiBIsX, [0 MAKOTh OCOOIMBEC 3HAYCHHSI, 3ACTOCO-
BYKOTb NAPAOHi, 9aCTO giokpumi (0€3 CXOO0BUX KJIITOK) CXOOU HA BUCOTY
OJHOTO TIOBEPXY. Y OyAIBIAX TEaTpiB, KIHOTCATPIB 1 KOHIEPTHUX 3ATIB IS
3pYYHOI 1 BUAKOI 3MIHHU TJIANAY1B NEPEA0AYAXOTE PO30LIbHI 6XIOHI 1 8UXIO-
Hi CXO0AH. Y CIOPTUBHHUX OYIIBJIAX 1 CIOPYAAX BEIUKOI MICTKOCTI mependa-
YJAKOTh NUIAXH €BAKYALI] 3 KOKHOTO CEKTOPA 3aJIH Y1 TPHUOYH.

1'61Hmoei CX0IU 3aCTOCOBYHOTh TUIBKU SIK CITyKOOBL.

[Tpu po3pobui 00'eMHO-TINIAHYBATBPHUX PIMICHB TPOMAICBKUX Oyi-
BEIIb HEOOXIJHO MPArHYTH €KOHOMIYHOTO PIMICHHS BEPTHKATBHUX KOMYHI-
KaLli, M0 3a0€3Mevy0Th 3py4HIi, KOPOTKI NUIAXU PyXYy BiJ BXOAIB y OyaiBmi
0 MPUMINIEHb HA YCIX MOBEPXAX, a TAKOXK 3aJ0BOJIBHSIOTH BUMOTaM 3MY-
LICHOT CBAKyawUil JIOCH.

ITpu BucoTi moeepxy 3,3 i 3,6 M HAHOLIBII 3pYYHI WIS PyXY, EKOHO-
MIYHI 1 MPOCTI KOHCTPYKTHBHO ABOXMApIIOBI cxoau. IIpu BUCOTI mOBEpXy
3,3 M, wupuHi Mapary 1,2 M 1 yxuii 1:2 10BKHHA CXOA0BOI KJIITKH B YHCTO-
Ti cknagae 5,4 M, a npu BUCOTI noBepxy 3,6 M — 6,0 M. [Ipu BucoTi nosep-
xy 4,2; 4,8, 5.4 M MOXHA 3aCTOCOBYBATH TPHOXMAPILUCBI CXOAHM, TOMY LIO
MPOJBOT CXOOOBOI KIITKM BUXOAUTH OLmbmic 6 M.. TproxmapmieBi Cxoau
BUKOHYIOTbh KBAJPATHOI Y MPAMOKYTHOI (DOPMU, BUTATHYTOI Y3I0BXK 30B-
HiHBO1 CcTiHM OyaiBmi. KpaiiHi mapii mo KiIbKOCTI CXIALIB OJHAKOBI, a
CCpeaH1 MarTh MCHINY KUIbKICTH cXiauiB [1moma takux cxoaiB Ha 55-60%
OLnbIIe, HIK TBOXMAPIICBUX, 1 BOHU CKJIAJHIMI KOHCTPYKTHUBHO.

MiHIManbHY IIUPHHY MAPIOIB 3 HACETEHHAM Ha mosepci Oimbme 200
0Ci0, a TAKOK y KIHOTEATPAX, T€ATPaAX, KIy0ax 1 JIKAPHAX MpUUMaroTh 1,35
M, B IHIIUX OyAIBISAX, a TAKOXK A1 JOMOMDKHUX CX0aiB — 1,2 M, a 11 cXo-
IiB, IO BCAYTh Y MPUMIMICHHA 3 YUCIIOM IroAcH He Oinbmme 5 — 0,9 m. 1ln-
pUHA MJIOMIAAKK MAa€ OyTH HE MEHIIEC IMHPWUHU MapIy (AK B 1 KATIOBHX
OyauHKax), a B TIKApHAX HE MeHIe 1,5 M.
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JIBepi Ta BiKHA y TPOMAACHKUX OYIIBISIX MOKYTh OyTH, OKpIM Jie-
PEB'AHUX (SIK y KUTIOBUX OyAiB/IAX) OLIbIIMX 3a TA0APUTHUMM PO3MipamMu
T4 MEpepi3y KOpOOOK 1 IHIMX €IEMEHTIB, IIE Memalesi 31 CTaIeBOTO MPO-
KaTy i amoMiHIEBUX Mpo(UIiB mepeBaxHO «omsrHeHux» y I1XB. [IBepi
MOXXYTb OYTH TaKOXK crisHi. BHyTpiHI ABEp1 OyBaAKOTh 21yxi 1 3ackieni ans
OCBITJICHHSI JPYTUM CBITIIOM MiACOOHHMX OPHUMIMEHB. 4 ObOT0 HAA IBE-
pUMa BIALITOBYOTh (hpamyeil.

Iutanus 1 camonepeBipKu

1. SIxi cxemu KapKaciB 3aCTOCOBYIOTH JIJIsl TPOMAJICEKUX OyiBENb?
2. YuM Bipi3HAIOTHCS PaMHa, 3B'SI3KOBA, paMHO-3B'SI3KOBA CXEMH?
3. SIki 3aCTOCOBYIOTH THIIH MTEPEKPUTTIB?

4. Sxi TUIH CXOJIIB 3aCTOCOBYIOTh Y TPOMAJICHKUX Oy TIBIISIX?
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