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1. 3AT'AJIBHI TEOPETUYHI BUBHAYEHHSA TA BUMOI' 10
ITPOEKTYBAHHA HIACUJIEHHA HECYUYUX KOHCTPYKIIN

1.1. OcHOBHIi BU3HAYEHHH TA MOHATTH

PexoHcTpyKIlisi OyaiBeab i cnopya — KOMIUIEKC PEMOHTHO-OYIiBEIbHUX
poOIT, MOB’sI3aHUX 3 TMEPEBIAIITYBaHHIM OY/1BII, CIIOPYAH ab00 BChOTO 00 €KTY B
[IJIOMY 3 METOIO MABUIIATHA KOTO MICTKOCTI, KOM(MOPTHOCTI 1 T. 1. PEKOHCTpyKIIis
NPUITYyCKae po30MpaHHS OKPEMUX YAaCTUH CHOPYA 1 OYAIBHUITBO HOBHX.
IHakmie MoOXKHa CKaszaTH, IO pPeKOHCMPYKYis 0Y0ieni 6Kaiowae OUIHKY 1i CTaHy 1
BUKOHAHHS KOMIUIEKCY PEMOHTHO-OyIIBENbHUX poOOIT, HampaBlIeHUX Ha
NepeBIaATYBaHHS 200 BIATBOPEHHS OKPEMHUX KOHCTPYKTHUBIB a00 BCi€l ciopynu B
IMIJISX  BJAOCKOHAJIEHHS a0o0 3MiHM 11 (YHKIIIOHAJBHOTO TIPW3HAYCHHS 1
MIPOJOBKEHHS TEPMIHY MOJANBIIOI eKCILTyaTallii.

AKuTTeBUIl MK CHOPYA — KOMIUIEKC IMOCTIJIOBHUX 3a 3MICTOM 1 4acoM
nepioJiiB ICHyBaHHs OyAiBEIbHOTO 00'€KTa BiJ KOHIEMIli HOro CTBOPEHHS 0
3HSTTS 3 €KCIUTyaTallii Ta JIKBIJAIi 1 CKJIaJJa€ThCs 3 HACTYITHUX €TaIliB:

- BUIIIYKYBaHHS 1 POEKTYBaHHS;

- BUTOTOBJICHHSI, TPAHCTIOPTYBaHHS Ta 30epiraHHs OyiBeTbHUX BUPOOIB;

- OCBO€HHsI OYJIIBEJILHOTO MaijaH4YMKa Ta 3BEJICHHS 00'€KTa, MpUAMaHHS
00'ekTa B €KCILTyaTaIlio;

- BUKOPHCTaHHA O00'€KTa 3a MPU3HAYCHHSIM MPOTATOM BCTAaHOBIIEHOTO
TEPMIHY EKCIUTyartarlii, OI[iHKa TEXHIYHOTO CTaHy, PEMOHT;

- PEKOHCTPYKITis 1 TTO1aJTbIIIe BUKOPUCTAHHS Y HOBUX YMOBAX;

- TIKB1AaIs 00'eKTa.

PeMoOHT cmopya - KOMIUIEKC OyIiBeIbHUX pPOOIT Ta oOpraHizaiiiHo-
TEXHIYHUX 3aXOAIB MO YCYHEHHIO (DI3MYHOr0 1 MOPaJIbHOTO 3HOCY, HE MOB'I3aHUX
31 3MIHOIO OCHOBHHMX TEXHIKO-€KOHOMIYHMX TIOKa3HHKIB cropyau. Cucrema
MJIAHOBO-TIONIEPEKYBATBHOTO PEMOHTY BKIIIOYAa€ TMOTOYHUW 1 KamiTadbHUN
PEMOHTH.

Ilomounuii pemonm - PEMOHT CIOPYJ 3 METOI BITHOBJICHHS CIIPABHOCTI
HOTO  KOHCTPYKIIIA 1 CHCTEM I1HXKEHEpHOro oOOJaaHaHHS, MIATPUMAHHS
CKCIUTyaTaIlliHUX TTOKa3HUKIB.

[ToTouHuii pPEeMOHT TPOBOJIUTHCS 3 TMEPIOAUYHICTIO, IO 3abe3neuye
e(eKTUBHY EKCIUTyaTaliio OyIiBJl 3 MOMEHTY 3aBEpIIECHHS Horo OyAiBHULTBA JI0
MOMEHTY MOCTAaBKU Ha YE€PrOBHM KamiTaJbHUN peMOHT. [IpH 1IbOMY BpaxoBYIOThCA
IPUPOAHO-KIIMATHYHI YMOBH, KOHCTPYKTHBHI PILIEHHS, TEXHIYHUNA CTaH 1 pEeXKUM
eKCIuTyaTarlii Oy IiBmii.

Kanimanvnuii pemonm - peMOHT CIIOPYAM 3 METOIO BIJTHOBJICHHS 11 pecypcy
13 3aMIHOIO MPU HEOOX1AHOCTI KOHCTPYKTHUBHUX €JEMEHTIB 1 CUCTEM 1HKEHEPHOTO
yCTaTKyBaHHS, a TaKOX IMOJIMIIEHHS eKCIUTyaTalliiHUX MOoKa3HUKiB. KamitanbHuii
PEMOHT BKJIIOYAE YCYHEHHS HECHPABHOCTEM BCIX 3HOIIEHUX EJIEMEHTIB,
BIJTHOBJIEHHS 00 3aMiHy HECYYHX CTIH 1 KapKaciB.
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Kanitanpauii peMOHT BUKOHYETHCS y IBOX BUIIAIKAX: 32 TEXHIYHUM CTAHOM,
KOJIMU PEMOHT TIOYMHAIOTHh ITCJS TOSBU HECHPABHOCTEH, 1 MPOQiIaKTHUHO-
nonepeKyBalbHUI, KOJU PEMOHT BUKOHYIOTh /10 MOSIBU BIIMOB, TOOTO ISl HOTO
MOTEPEIKEHHS.

Texniyna ekcmiyaraumiss cmnopyad — 1€ KOMIUIEKC 3axOJiB, SKi
3a0e31euyoTh 0€3B1IIMOBHY POOOTY BCIX €JIEMEHTIB 1 CUCTEM CIIOPYAH IPOTITOM
HE MEHII HOPMAaTHBHOTO TEPMIHY CIYyXOH, (YHKIIIOHYBaHHS CIOPYAH 3a
MIPU3HAYCHHSIM.

Hapiiinictb — 1¢  BiacTuBicTh, 10 3a0e3medye HOPMATHBHHM
TEMIIEPATYPHO-BOJIOTICHUHN 1 KOM(OPTHUN pEXUM MPHUMIIICHb, 1110 30epirae mpu
IIbOMY eKCIUTyaTalliifHi MOKa3HUKH (TEeIyIo-, BOJOrO0-, TOBITPO-, 3BYKOI30JIA1Iii) B
3aJJaHUX HOPMATHUBHUX MeXaX, MIIHICTh, JEKOPAaTUBHI (QYHKIIT MPOTITOM
3aJJaHOTO TEPMIHY EKCILTyaTallii.

HaniiiHicTh  XxapakTepu3yeTbcsi TaKUMU OCHOBHUMH — BJIACTUBOCTSIMU:
PEMOHTONPUIATHICTIO, 30€pEXKEHICTIO, JOBTOBIYHICTIO, O€3B1IMOBHICTIO.

be3zgiomosnicme — 1€ 3maTHICTH 00'ekTa Oe3mepepBHO  30epiraTu
po0OOTO31aTHUI CTaH MPOTATOM 33/IaHOTO TEPMIHY €KCILTyaTailii

Biomosa — 1ne mojis, 1Mo mojArae B Mepexoidl Yepe3 OJUH 13 TPaHUYHHX
CTaHiB (peaizallis MO3arpaHUYHOrO CTaHy), a0 IHIMUMHU CIOBaMHU — II€ BTpaTa
pare3aTHOCTI KOHCTPYKIIIT a00 1H)KEHEPHOT CUCTEMHU.

Pemonmonpuoamuicms — 11€ TPUCTOCOBAHICTh 00'€KTa 10 MIATPUMAHHS 1
BIJIHOBJIEHHSI pOOOTO3/1aTOT0 CTaHy 3a JOMOMOIOI0 TEXHIYHOTO OOCIYrOBYBaHHS 1
PEMOHTY

36epestcenicmsb — 31aTHICTh OKPEMHX €JIEMEHTIB, & TAKOXK CIOPYIH B LIIIOMY
JI0 BBEJICHHA B EKCIUTyaTallll0 Ta MiJ 4ac PEMOHTIB MPOTUCTOATH HETaTUBHOMY
BIJIMBY HE3aJI0BLJILHOTO 30€piraHHsl, TPAHCIIOPTYBAaHHS, CTAPIHHS Ta MOHTAXKY.

Jloseosiunicms — 11e BNIACTUBICTH 00'€KTa 30epiratu poOOTO3IaTHUMN CTaH J10
HACTaHHS TPAHUYHOTO CTaHy B YyMOBAaX YCTAHOBJIEHOT CHUCTEMHU TEXHIYHOTO
0OCIIyrOByBaHHS Ta PEMOHTY.

I'panuunuii cman — 1e cTaH, 3a SKOTO TMOJalblla eKCIUTyaTalis
OyaiBenbHOTO 00'€KTa HEIOMYCTUMA, TIOB'SA3aHa 3 TPYAHOIIAMH a00 HEIOIITbHA.

OCHOBHOIO BHMMOTOIO, SIKa BH3HA4Ya€ HAJIWHICTh OyaiBEIbHOTO 00'€KTa, €
WOTro  BIAMOBIMHICTG MPU3HAYCHHIO W  37aTHICTH 30epiraTd  HEOOXigH1
eKCIUTyaTaliiiHi AKOCT1 MPOTATOM BCTAHOBJIEHOrO TEPMiHY ekcruryaramii. Jlo Hux
HAJIeKaTh:

— TapaHTist Oe3MeKu JJIs 3[I0POB'S 1 )KUTTS JIIO/ICH, MaliHa Ta JOBKIJLIS,

— 30epexeHHs LUIICHOCTI 00'€kTa Ta MWOro OCHOBHUX YaCTUH 1 BUKOHAHHS
IHIIMX BHUMOT, $KI TapaHTyIOTh MOJIMBICTb BHUKOPUCTAHHA 00'ekTa 3a
NPU3HAYEHHSM 1 HOPMAJIBHOTO (DYHKIIIOHYBaHHS TEXHOJIOTIYHOIO IMPOILIECy,
BKJIFOYAI0YM BUMOTH JI0 KOPCTKOCTI OyJIBEIbHMX KOHCTPYKIIIH 1 OCHOB, TEIUIO- 1
3BYKOI30JISIIIIHHUX BIIACTUBOCTEH OTOPOKEHB, iX TEPMETHYHOCTI, aKyCTHYHHUX
XapaKTEPUCTHK TOIIIO;

— 3a0€e3MeUeHHs] MOKJIIMBOCTI PO3BUTKY 00'ekTa (Hampukiana, 100yaoBu 6e3
MIJCUICHHS HAsSBHUX KOHCTPYKINM a00 30UIbIIEHHS OOCSTIB BUPOOHHUIITBA JIJIS
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IPOMUCIIOBOT OY/iBJl) Ta HOr0 MPUCTOCYBAHHS MO TEXHIYHHMX, EKOHOMIYHUX a00
COIlIaJIbHUX YMOB, 1110 3MIHIOIOTHCS;

— CTBOPEHHS HEOOX1THOTO PIBHS 3pyyHOCTEN 1 KOMGBOPTY IJI1 KOPUCTYBayiB
Ta EKCIUTyaTaliifHOro MepcoHaly, BKIOYAOUd BUMOTH JI0 KIIMAaTUYHOTO PEXKUMY
B MPUMILIEHHAX (TOBITPOOOMIH, TeMIeparypa, BOJOTICTb, PIBEHb OCBITIEHOCTI
TOIO), @ TAaKOX JIOCTYIMHICTh JUIsl OTJISIAIB 1 PEMOHTIB, MOXJIMBICTh 3aMiHU 1
MOJIEpHI3allli OKPEMHUX €JIEMEHTIB TOIIO;

— OOMEeXeHHS CTYMeHS pU3UKY MUISXOM BHKOHAaHHS BHUMOT  JI0
BOTHECTINKOCTI, 0€3BIIMOBHOCTI pOOOTH 3aXUCHUX MPHUCTPOIB, HAMIMHOCTI CUCTEM
1 MepeX JKUTTE3a0€3MEUCHHS, )KUBYYOCTI OYAiBEIbHUX KOHCTPYKIIIH TOLIO.

Y KOHKpPETHHX BHWITaJIKaX II€H TMeperaik Moke OyTH yTOYHEHUM 1
pPO3MUPECHUM (HAMPUKIIAJI, BBEACHHSIM JIOAATKOBOI YMOBHU JI0 MEXI pasiaIiiiiHOTO
¢doHy BiJ 3aCTOCOBAaHUX OY/iBEIHHUX MaTepialiiB 1 BUPOOiB).

UucenpHO HAIIMHICTh XapaKTEPU3YEThCS IMOKa3HUKAMU HMOBIPHOCTI
0€3B1IMOBHOI POOOTH, HAPOOITKOM JI0 BIIMOBH, CEPEIHIM TEPMIHOM CIy>KOU
TOILLO.

BiamoBo BBakaeThcsl peantizallisi TAKOro CTaHy CHOPYAH, il YaCTHHH abo
eJIEMEHTa, SKUA TPU3BOAUTH JIO TMOSBU 3HAYHUX EKOHOMIYHMX 30UTKIB YH
coliayibHUX BTpaT. [Ipu 11boMy BiJIpI3HSIOTH BIJIMOBU-3PUBH, MOSBA SIKUX OJIpa3y K
BUKJINKA€ BUHUKHEHHS 30UTKIB (BTpAT), 1 BIIMOBU-TIEPEIIKOIU, MICIS MOSBU SKUX
MOYMHAETHCS MOCTYIIOBE HAKOMTMYEHHS 30MTKIB (BTpaT).

HopmaTuBHuil TepMiH c1y:k0M BCTAHOBIIOIOTH OYyA1BEIbHUMHA HOPMaMH 1
€ YCepEIHEHUM TTOKa3HUKOM, SIKUM 3aJI€KUTh B1Jl KalITAILHOCTI OyI1BEIIb.

[lo xanimanbnocmi XWTIOBI OYyIIBIII B 3aJ€XKHOCTI BIJ Marepiaiay CTIH 1
NEPEKPUTTIB AUISTH HA IIICTh TPYIL:

1. OcobnuBo KamiTanbHe (TepMiH cayx0u 150 pokiB);

2. 3Buuaiine (Tepmid ciyx06u 120 pokiB);

3. Kam'ssne nosnermmene (Tepmin ciyx6u 120 pokiB);

4. lepe'sne, 3Mitnane cupiiese (Tepmil ciry>x0u S0 pokiB);

5. 30ipHO-IIIMTOBE KapKacHe, TIIMHOOUTHE, camaHHe, (haxBepKoBe (TepMiH
ciyx6u 30 pokiB);

6. KapkacHO-KOMHIIIUTOBI (TEPMiH CiIyk0u 15 poKiB).

Bupo6Huui OymiBii 1 CHOpyau MOAUISIIOTECS HA YOTHPU TPYNH TIO
KamiTaabHOCTI.

Jlo mepmioi rpynu HajexaTh OyAIBII, 10 SKUX BUCYBalOTh BUCOKI BUMOTH,
JI0 4eTBEPTOi - OYAiBIl 3 MIHIMAJIBHO HEOOXITHUMHU MIIHICTIO 1 JOBTOBIYHICTIO,
AKICTIO OOpPOOKH, CTYIIEHEM OCHAIIEHHS 1H)KEHEPHUMU Ta CAHITAPHO-TEXHIYHUMH
CHCTEMaMHU.

Jlogeosiunicms KOHCmMpyKyiti — 1€ TEpMIH 1X CayxOu 0e3 BTpatu
HEOOX1THUX SKOCTEH MpH 3aJ]aHOMY PEKMMI eKCIUTyaTallii 1 B JaHUX KJIIMaTHYHUX
yMOBaxX. BCTaHOBIEHO YOTUPW CTYIEHI JOBTOBIYHOCTI OTOPOJKYBAIbHHX
KOHCTPYKIIIH: TIepiia CTymiHb — TepMiH ciyk0u He meHmre 100 poki, apyra — 50
pokiB, TpetuHa — 20 — 50 pokiB, ueTBepTa — 110 20 pOKiB.
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Bci OymiBial Ta cmopyau B 3aleKHOCTI Bi CTYNEHS JOBTOBIYHOCTI 1
BOTHECTIHKOCTI IIMSATHCS HA YOTUPH KJIACH 33 TPU3HAYCHHSIM.

Jlo I ximacy BiZHOCSTBH BEJIMKI TPOMAJICHKI CIIOPYAH (TeaTpu, My3ei, Iia3eMH1
epexoid, MeTpo i T. 1.). [lo Takux cropy. mpexa'siBIsiFOTh MiABUIICHI BUMOTH; JI0
Il kmacy — AWTAYi YCTaHOBH, IIKOJIM, JIKapHi, MiAMPHEMCTBA TPOMAICHKOTO
xapuyBaHHs 1 TopriBmi; mo III kmacy — OyaiBmi i COpyau HE HIDKYE IT'ATH
noBepxiB; 10 IV kimacy — 1-2-x moBepxoBi OyAMHKY Ta iHII OyaiBIi 1 CIOPYIH, 10
SKUX TIPEI'SIBISIOTHCS MiHIMaIbHI BUMOTH. Po3monin OyaiBens Ha Kiach Mae Ha
METI BUSIBUTH JIJII HUX €KOHOMIYHO JOIUIbHI PIITICHHS.

BcranoBnenuii TepMiH eKcnﬂyaTauﬁ' OyaiBenb i CHIOPY/l BH3HAYAETBCA TPH
HpoeKTyBaHHl Ha OCHOBI TEXHIKO-EKOHOMIYHHUX pospaxyHIqB 3 ypaxyBaHHIM yMOB
1 pexuMy eKcruryatarii. JSIKmo BHKOHATH BKa3aHI TEXHIKO-CKOHOMIYHI
pPO3paxyHKH HEMOKJIIMBO, TO TEPMiH €KCIUTyaTallii MOKHa BU3HAYAaTH OPIEHTOBHO
(Tabm. 1.1).

Ta6auus 1.1. OpienToBHMII TepMiH ekcniiyaTauii OyaiBenab i cnopya B
32JI€2KHOCTI Bi/l IPU3HAYECHHSA

Opi€cHTOBHE 3HAYEHHSA
HajiMmenyBaHHs BCTAHOBJICHOT0 TEPMiHY
ekcriyaraunii T, pokiB

ByniBJi:

KHUTIJIOBI Ta TPOMAJCHKI 100
BUPOOHUYI Ta JOMOMIXKHI 60
CKJIAJICHKI 60
CUTBCHKOTOCIIOAAPChKI 50

MOO1JIbHI 301pHO-PO30ipHI (Y TOMY YKCTI
MIPOMUCJIOBI, YKUTJIOBI Ta 1HIII)

20

MOO1JIbHI KOHTEHHEPHI 15

InkeHepHi ciopyam:

MOCTH, B 3aJIC)KHOCTI BiJl TUITY 80-100
rpebIi 120
TyHe 120
pe3epByapu g BOAU 80
pe3epByapu it HAdTH 1 HAQTONPOIYKTIB 40
pe3epByapH sl XiMiYHOT MPOMHCIIOBOCTI 30
€MHICHI KOHCTPYKIII{ JIJIsl CHTIKMX MaTepiajiB 20-30
Oty 1 MOTJIM, B 3aJICKHOCTI BiJl TPU3HAYCHHS 20-40
JTUMOBI TPYOHU 30
TETUTUIT 30

IIpumitka. HaBeneni 3HaueHHs T HE MPU3HAUECHI JIJIS1 HApaXyBaHHS
aMOPTHU3ALIIHUX BiJjpaxyBaHb a00 JJIs 1HIIMX L1JICH, BIAMIHHUX BiJ OLIIHIOBaHHS

HaIHHOCTI.

[Tin ¢i3sMyHUM 3HOCOM KOHCTPYKIIH, TEXHIYHUX MPUCTPOIB 1 OyIMHKIB y
IIJIOMY Ma€ThCS Ha yBa3l BTpaTa HUMHU NEPBICHUX TEXHIKO-EKCIUTyaTalliifHIX
9
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MOKa3HUKIB (MIITHOCTI, CTINKOCTi, HAAIMHOCTI 1 T. 1H.) BHACIIAOK Jii MPUPOIHO -
KJIIMAaTUYHUX, TEXHIYHUX (PAKTOPIB Ta KUTTEAISUTBHOCT1 JIFOUHHU.

OcHOBHMMH TIpUYUHAMH (DI3UYIHOTO 3HOCY € BIUTUB MPUPOTHUX (PaKTOpPiB, a
TaKO0X TEXHOJOTIYHHX MPOIIECIB, TMOB'A3aHUX 3 BUKOPHUCTAHHAM OyaiBEJIb 1 CIIOPY/I.
®Di3UYHUN 3HOC BCTAaHOBIIOIOTh:

— Ha  OCHOBI  BI3yaJbHOIO 1 IHCTPYMEHTAJIBHOTO  OOCTEKEHHS
KOHCTPYKTUBHHUX €JIEMCHTIB 1 BU3HAUEHHS BiJICOTKA BTPATH X EKCIUTyaTaIlliiHHX
BJIACTMBOCTEH BHACIHIOK (Pi13MYHOTO 3HOCY 3a IOTIOMOTOI0 TaOIHUIh;

— eKCHEPTHUM IUISAXOM 3 OI[IHKOIO 3aJIHIIIKOBOTO TEPMIHY CITY>KOH;

— PO3paxyHKOBUM IUIIXOM;

— 1HKEHEpHUM OOCTEXEHHSIM OYIWHKIB 3 BH3HAUYECHHSAM BapTOCTI POOIT,
HEOOXITHUX JIJIS1 BITHOBJICHHS EKCILTyaTaIIHIX BIIACTUBOCTEH.

@i3nuHNUl 3HOC BU3HAYAETHCS METOJOM CKJIQJaHHS BENIWYUH (HiI3MIHOTO
3HOCY OKpEeMHUX eJeMEHTIB OymaiBii: (yHIaMEHTIB, CTiH, IEPEKPHUTTIB,
Jaxy,MOKPIBII, MJIOTH, BIKOHHUX 1 JIBEPHUX MPUCTPOIB, 03/100I0BATBHUX POOIT,
BHYTPIIIHIX CAHITAPHO-TEXHIYHUX 1 EJEKTPOTEXHIYHUX TMPUCTPOIB  I1HIIMX
eneMeHTiB (Tad. 1.2).

Ta6auus 1.2, Ilpubdau3na mKkasa oiHKUA 3HOCY eJIeMeHTIB OyINHKY

PDiznunui Oninka
3HOC, %o TeXHIYHOI O 3arajibHa XapaKTepPUCTHKA TEXHIYHOTO CTAHY
CTaHy

[TomkomxeHs 1 negopmariiii Hemae. € okpemi
0-20 HoOpwuit HECITPaBHOCTI, 1110 HE BIUTMBAIOTh HA EKCILTyaTaIlito
CJICMEHTA 1 YCYBAIOThLCS IiJ] YaC PEMOHTY

Enementu OyaiBii B UJIOMY IpUAATHI JIs
21-40 3a10BUTbHUN | €KCILTyaTallii, ajie MoTpeOyITh PEMOHTY, SIKH
HaWOLIIBbHIIINAN Ha IIH cTamil

Excrutyarartisi e1eMeHTIB Oy IMHKY MOJIMBA JIUIIE

41-60 Hes3anoBuisaui . ..
IIPY YMOBI ITPOBEACHHS X PEMOHTY

CraH HeCcy4nX KOHCTPYKTUBHHUX €JIEMEHTIB
aBapiiHuM, a HE HECYYUX — AYy)KE BETXUM.
OOmexeHe BUKOHAHHS €JIeMEHTaMU OYJIMHKY CBOiX
byHKIi

61-80 Berxuii

EnemenT OyAMHKY 3HAXOJATHCS Y 3pYHHOBAHOMY
81-100 Henpunatauit | crani. IIpu 350ci 100% 3anumiku enemeHTa
IMOBHICTIO JIIKB1IOBaHI

Jnis eneMeHTiB OyAMHKY, 11O MAlOTh Ha OKPEMHUX IUISTHKAX Pi3HY CTYIiHb
3HOCY a00 CKJIQJar0ThCAd 3 JEKUIBKOX 4YaCTWH, BEJIWYMHA (PI3UYHOTO 3HOCY

BU3HAYAETHCS 32 (OPMYIIOI0:
i=n

'y.
. = 2 b 1010

=1
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ne ¢hi — BenmunHa (I3UIHOTO 3HOCY OKpemoi (i —i) MiIsHKU (JaCTUHU) eJIEeMEHTa,
110 BU3HAYAETHCS 3a TabnuusaMu, % ; ) — nuToma Bara (BiJHOCHA BapTicTh) (i —i)
OUISTHKY ~ (YaCTHMHM) €JeMEHTa B MOro 3arajlbHUX po3Mipax YW B 3arajibHid
BapTOCTi, % ; N — KUTBKICTh TIISTHOK (YaCTHUH), HA SIK1 MOIJICHO €JIEMEHT OYIUHKY,
JUTSI SIKOTO BU3HAYAETHCS (hi3MUHUNA 3HOC.

Benmuuuna ¢i3udaHOTO 3HOCY OYIMHKY BU3HAYAETHCS 32 (hOPMYIIOH0:

e=m
Ve

. e=1 .
ne @; — BenuuuHa (PI3UYHOTO 3HOCY OyIWHKY, %; ¢h, — BenmnumHa (Hi3UIHOTO
3HOCY OKpPEMHX €JIEMEHTIB OyAMHKY (KOHCTPYKIIIH, IH)KEHEPHOTo 00IaHaHHS), %;

J.— TUTOMA Bara eJeMeHTy Oy/IHMHKY B HOro 3arajibHIi BapTOCTI BIATBOPEHHS, %;
M — 3arajbHa KUIBKICTh OKPEMHUX E€JIEMEHTIB OYJUHKY.

Meroa Bu3HaueHHs (DI3UYHOTO 3HOCY HA OCHOBI 1H)KEHEPHOT'O JIOCHIIKEHHS
nependayae 1HCTPYMEHTAJIbHUA  KOHTPOJb CTaHy €JeMEHTIB OyaiBial Ta
BU3HAYCHHS CTYIIEHS BTPATH iX €KCIUIyaTalll€l0 BIaCTUBOCTEM.

OuiHKM (QI3MYHOrO 3HOCY 3a METOAOM 3ICTaBl€HHSA (AKTUUHHX 1
HOPMATUBHUX TEPMIHIB CIYKOU SIBJISIE JIHIAHY 3aJ€XKHICTh 3HOCY BiJ TEPMIHIB
CIIy’)kOH, 10 HE BIAMNOBIAAE€ JIACHIA 3aKOHOMIPHOCTI (I3UYHHUX IPOIIECOM,
CYNPOBOJDKYIOUNX (DI3UYHUN 3HOC €JIeMEHTIB OyaiBenb. TomMy HEOOXiTHO
MIPOBOJIUTH THKEHEPHE OOCTEKEHHS 1J1s1 00'€KTUBHOI OLIIHKHU (h13MYHOTO 3HOCY.

MopajabHuii 3HOC - BEIMYMHA, 10 XapaKTEPHU3y€ CTYIIHb BIIMOBITHOCTI
OCHOBHMX TapaMeTpiB, IO BHU3HAYAIOTh YMOBHU IPOKUBAHHS, OOCAT 1 SKICTh
MOCITYT, 110 HAJAIOTHCS, CYJaCHIM BHMOTaM.

Po3pi3HstoTh MopasibHHMil 3HOC JBOX (hopMm. MopanbHuil 3HOC mepuIoi
(dbopmu NOB'I3aHMI 31 3HUKEHHSIM BapTOCTI OyIIBJII B MOPIBHSAHHI 3 HOTO BAPTICTIO
B nepioj OyIIBHUIITBA, TOOTO 3MEHUIEHHS BAapTOCTI OYyIIBEIbHUX pPOOIT B Mipy
3HMKEHHS 1X coOiBapTocTi (BHACHIIOK 3MIHM MaciiTabiB  OyJiBEIbLHOTO
BUPOOHMIITBA, 3pDOCTAHHS MTPOYKTUBHOCTI Tpalli).

Mopanbauid  3HOC Jpyroi (GopMuM BHU3HA4Ya€e CTapiHHS OyIiBIl 1O
BIJIHOIICHHIO /IO ICHYIOYMX HA MOMEHT OIIHKUA 00'€MHO-TUIaHYBaJIbHUX CaHITapHO-
Tiri€HIYHUM, KOHCTPYKTHBHUM Ta IHIIMM BUMOTaM, SIKI MOJSTalOTh B JedeKTax
IUTAHYBaHHS, HEBIJAMNOBIIHICTh KOHCTPYKTHBHI €JIEMEHTIB OY[IiBIl Cy4YacHUM
BUMOTaM (HE3aJI0BUIbHI TEIUIOTEXHIYHI XapaKTEPUCTUKH, 3BYKOI30JIALId 1 1H), B
BIJICYTHOCTI a00 HE3aI0BUILHOMY SIK €JIEMEHTH 1HXXKEHEPHOTro 00J1aIHAHHS.

Oyinka mexHiyHo20 cmaHy - BCTAHOBJEHHS CTYNEHS IOMIKOJKEHHS 1
KaTeropii TEXHIYHOTO CTaHy OyAiBEIbHUX KOHCTPYKIIH a00 OyIHMHKIB 1 CIOPY[ B
L1JIOMY Ha OCHOBI 31CTaBJIeHHs (PaKTUUYHUX 3HAYEHb KIJIbKICHO OLIHIOBAHUX O3HAK
31 3HAYCHHSIMH IIUX K€ O3HAK, BCTAHOBJICHHX MPOEKTOM ab0 HOPMAaTHBHUM
JIOKYMEHTOM.

3 SIKOKO METOIO MTPOBOAUTHCA:
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— TeXHIYHE OOCTEe)XeHHs OyJiBeNb Mepel PEKOHCTPYKINEI, KamiTalbHUM
PEMOHTOM, KYIIIBJICIO, 3aCTaBOIO;

— TeXHIYHE OOCTEeXEeHHS 1 mojabiia (ikcalis TEXHIYHOTO CTaHy Oy/iBelb,
MPUJIETIIUX JI0 30HU MaOyTHBOI 3a0y/10BU (PEKOHCTPYKIIT);

— eKCIepTH3a HECy4ol 3/IaTHOCTI - 0OCTEKEHHS OKPEMHUX KOHCTPYKIIN ISt
BHU3HAYECHHS MOKJIMBOCTI 1X MOJANbBIIIOT €KCILTyaTallii 1 HeCy4oi 3JaTHOCTI.

Hopmamuenuii pigenv mexuiyHoeo cmauy - KaTeropis TEXHIYHOTO CTaHY,
IpU SKOMY KIJbKICHE Ta SIKICHE 3HAYEHHS MapaMeTpiB BCIX KPUTEPIiB OLIHKHU
TEXHIYHOTO CTaHy OyAiBEJbHUX KOHCTPYKILIA OyaiBeNb 1 CHOpPYH BiANOBIAAIOTH
BuMoraMm HopMaTuBHUX HokymeHTiB (CHull, TCH, I'OCT, TV Ttommo).

Cnpaenuii cmaH - KaTeropiss TEXHIYHOTO CTaHy OyiBeNbHOI KOHCTPYKIIi
abo OyniBii 1 COPYAU B IIJIOMY, IO XapaKTEPU3YEThCS BIACYTHICTIO Ne(EKTIB 1
MOIIKO/)KEeHb, 110 BIUIMBAIOTh HA 3HIDKCHHA HECY4oi CIPOMOXKHOCTI Ta
eKCIUTyaTallitHOT IPUIaTHOCTI.

Ilpaye30amuuii cman - KaTeropiss TEXHIYHOTO CTaHy, NMPU SKIH JEsIKI 3
YHCEJIbHO OIL[IHIOBAHMX KOHTPOJBOBAHMX MapaMeTpiB HE BIAMOBIAAIOTH BUMOTaM
IPOEKTy, HOPM 1 CTaHJApTIB, ajie HasBHI NOPYLIEHHS BHUMOI, HANpUKJIaA, IO
nedhopMOBaHOCTI, a B 3a11300€TOHI 1 3 TPIIIUHOCTIMKOCTI, B JAaHUX KOHKPETHHX
YMOBAax €KCIUTyaTalli He MPU3BOAATH JI0 MOPYUIEHHS Mpale3JaTHOCTI, 1 Hecyya
3MIaTHICTb KOHCTPYKIIM, 3 ypaxyBaHHAM BIUIUBY HasBHUX Je(PEKTiB 1
MOIIKO/KEHb, 3a0€3eUyEThCH.

Obmediceno  npayesoamuuil cmax - KaTeropis TEXHIYHOTO CTaHy
KOHCTPYKIIH, MpHU SKIH € Ne(eKTH 1 MOUIKOMKEHHS, 110 MPHU3BEIH J0 JEIKOro
3HM)KEHHSI HECY4Ol 3/IaTHOCTI, aje BIJICYTHS HeOe3NeKa panToBOro pyWHYBaHHS 1
(YHKLIOHYBaHHSA KOHCTPYKIII MOXJIHMBE MPU KOHTPOJI ii CTaHy, TPUBAJIOCTI Ta
YMOB €KCILTyaTarii.

Henpunycmumuii cman - Kateropiss TEXHIYHOTO CTaHy Oy/iBEIbHO1
KOHCTPYKIIi a00 Oy/iBJIi 1 CIIOPYIU B IIIJIOMY, 110 XapaKTEPU3YETHCS 3HIKCHHIM
HECy4Oi 3/IaTHOCTI Ta eKCIUTyaTallliHUX XapaKTePUCTUK, TPH SIKOMY ICHYE
HeOesneka aiisi mepeOyBaHHs Jtojeld Ta 30epekeHHs oOJajHaHHS (HEOOXiJIHE
IPOBEJCHHS CTpaxyBaJIbHUX 3aX0/IIB Ta MOCUJICHHS KOHCTPYKIIii).

Asapitinuti cman - Kateropisi TEXHIYHOTO CTaHy OY/iBEIbHOI KOHCTPYKITIT
abo OymiBil 1 cHopyad B ULUJIOMY, IO XapaKTEPU3YETbCS TMOIIKOHKCHHSIMHU 1
nedopmartlisiMy, 10 CBIAYATh MPO BHUYEPHAHHS HECY4Oi 3JaTHOCTI 1 HeOe3meKu
oOBaJieHHA (HEOOX1JHE IPOBEICHHA TEPMIHOBUX MPOTHABAPINHUX 3aXO0/I1B).

Cmyninb nowkoodicenHs - BCTAHOBJICHA Y BIJICOTKOBOMY BIJHOIIIEHH] YacTKa
BTpAaTH MPOEKTHOI HECYUYOi 31aTHOCTI OyA1BEIbHOT KOHCTPYKIIIELO.

Texuiune oOcTe:keHHsI OyIiBelIb MPOBOIUTHCS, 30KpPEMa, B HACTYITHUX
BUTIATKAX:

- Ominka (hi3UYHOTO 3HOCY KOHCTPYKIIIH 1 IHKCHEPHUX CUCTEM (HAMPUKIIA],
SIKILO TUIAHY€ETHCS TOHOBJICHHS HE3aBEPILIEHOTO Oy /1IBHULITBA);

- BusnaueHHs cTaHy KOHCTPYKUIN YHACTIIOK iX 3aTOKH, MOXKEXKI 1 T.]I.;

- OOcTexxeHHs KOHCTPYKIIH Ha OpeaMeT MOAAJIbLIOro MeperiaHyBaHHS
OyniBii, HaAOyOBH MOBEPXiB, OTIUOJICHHS ITiIBAJIbHIN YaCTHHI;
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- [Ipn mnaHoBaHOMY KamiTaJbHOMY PEMOHTI Oy aiBIIL;

- [Ipu monepHizaiiii abo peKOHCTPYKIIiT Oy T1BIi;

- /s BUsiBIeHHs puuuH aedopmaliiii CTiH, MepeKpPUTTIB, KOJIOH;

- [Ipu BcTaHOBJICHHI MPUYKH MOSBU BOI'KOCTI HA CTIHAX 1 MPOMEP3aHHS.

Texniune 00CTEXEHHS OyAiBEIb Ta CIIOPY/I MPOBOAUTHCS Y KUIbKA €TarliB.

Hepuwiuii eman - ioriepeHe 0OCTEKEHHS OYA1BEIIb 1 CIIOPY/I.

OCHOBHUM  3aBJIaHHSAM TIOMEPEIHBOTO OOCTEKEHHS € BU3HAYCHHSA
3arajJlbHOTO CTaHy OYIiBEIbHUX KOHCTPYKIIA Ta BUPOOHHUYOTO CEpPEOBHIIA,
BU3HAUEHHS CKJIaJy HaMidyBaHUX pOOIT Ta 300py BHUXITHHX JaHUX, HEOOX1THHUX
JUTSL CKJIaJJaHHS TEXHIYHOTO 3aBAAaHHS Ha JIETaIbHE IHCTPYMEHTAIbHE JTOCIIIKSHHS
JUI. BCTAHOBJICHHS BapTOCTI HaMiuyyBaHMX pOOIT Ta YyKJIaJaHHSA JOTOBOpYy 13
3aMOBHHUKOM.

Jlo ckmamy poOiT 3a monepeHbF0I0 00CTEKEHHS BXOISTh:

- 3arajgpHui orusia OyAiBIIL;

- 30ip 3aradbHUX BIgOMOCTEW Tmpo OyaiBio (4ac OyaiBHUIITBA,
eKCILUTyarariii);

- 3arajibHa XapaKTepUCTUKA 00'€MHO-TIAHYBAJIBHOTO 1 KOHCTPYKTHBHOTO
PILIEHB 1 CUCTEM THKEHEPHOTO 00JIaTHAHHS;

- BusBienHs ocoOnmBOCTEH TeXHOJOTIT BUPOOHMIITBA JJIi BHPOOHHUUYHX
Oy/iBeIb 3 TOUKHU 30PY iX BIUIMBY Ha OyAiBeIbH1 KOHCTPYKIIIT;

- BusHaueHHs (akTHUHHUX NapaMeTpiB MIKPOKIIMATy ab0 BUPOOHHYOTO
CEepe/IOBUIIA, TEMIIEPATYPHO-BOJIOTICHOTO PEXUMY TPUMIILIECHHS, HasBHOCTI
arpecMBHUX 10 OyAiBEIbHUX KOHCTPYKLIM TEXHOJIOTIYHUX BHJAUIEHb, 301p
BIJIOMOCTEM MPO aHTHUKOPO31MHUX 3aX04ax;

- T'igporeosioriudi yMOBM AUISSHKA 1 3arajibHi XapaKT€PUCTUKH IPYHTIB
OCHOB;

- O3HallOMJICHHS 3 apXIBHUMH MaTepiajlaMHi BUIITYKYBaHb;

- BuBueHHs wmartepialsiB, SKi TPOBOIWINCS paHIIIE HAa JaHOMY O0O0'€KTI
o0cTexeHb BUPOOHUUYOTO CEPEIOBHUIIA Ta CTaHy OY/IBEIbHUX KOHCTPYKIIIH.

Ha craaii momepeaHporo Bi3yaJbHOTO OOCTEXEHHS BCTAaHOBIIOIOTHCA 3a
30BHIIIHIMH O3HAKaMU KaTETOpii TEXHIYHOTO CTaHy KOHCTPYKIIiH B 3aJIEKHOCTI BiJ
HasSIBHUX JE(PEKTIB 1 MOIIKOKEHb.

/Jlpyzuit eman - netanabHe IHCTPYMEHTAJIBHE OOCTE)KECHHS OY/IBENb 1 CIIOPYI.

JleranpHe 0OCTEKEHHS BKITIOYAE:

- BigyasibHe 0O0OCTeX€HHA KOHCTPYKLIH (3 (doTodikcaliero BUANMHUX
ne(eKTiB);

- OOMIpHI poOOTH - BU3HAUYAIOTHCS KOHQITYpalis, po3MIpH, MOJIOKEHHS B
IIaH1 1 1O BEPTUKAII KOHCTPYKIIN Ta X €JIEMEHTIB;

- [HcTpyMeHTanbHI 00CTEKEHHS:

- BumiproBanHs nporuHis 1 gedopmariii;

- BuzHaueHHs XxapakTEepUCTHK MaTepiary HECYUYnX KOHCTPYKIIii;

- Ocinanns GpyHIaMeHTIB 1 nedopmartii IpyHTIB OCHOB.

Tpemiii eman - Bu3Ha4YeHHS (I3UKO-TEXHIYHUX XAPaKTEPUCTUK MaTepiaiiB
00CTeXyBaHUX KOHCTPYKIIIH B TAOOPATOPHUX yMOBaX.
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Yemeepmuii eman - y3aralbHEHHS PE3yJbTaTIB JOCTIIKEHb.

3a pe3ynbTaTaMu OOCTEKEHHS CKIIaIal0ThCS:

- TexHiuyHu# 3BIT, IO MICTUTH PE3yJbTAaT OOCTEKEHHS (IJIaHU, PO3PI3U
OyIiBIl 3 TEOJOTIYHUMH TPOIISIMH, KOHCTPYKTUBHI OCOOJMBOCTI OymiBii,
byHIAMEHTIB, X T€OMETPIs;

- CxeMH poO3TallyBaHHS peNepiB 1 MapoK; OMHC MPUHHATOI CHUCTEMH
BUMIpIOBaHb; (dororpadii, rpadikd 1 emoOpu TOPU3OHTAIBHUX 1 BEPTHKAIBHHUX
NEepeMillieHb, KpPEHIB, PO3BUTKY TPIIIUH, Mepelik (akTopiB, IO CHPHUSIIOTH
BUHUKHEHHIO Jehopmartiii;

- OmiHkKa MIIHICHUX Ta JAeQOopMaIliiiHUX XapaKTepUCTHK IPYHTIB OCHOB 1
MaTtepiany KOHCTPYKITii);

- TexHiuHMii BHCHOBOK MpO KAaTEropir0 TEXHIYHOTO CTaHy OymaiBmi 3
OLIIHKAMH MOKJIUBOCTI CHOPUMHATTA IM JOJATKOBUX Aedopmariiii abo i1HIHX
BIUIMBIB, 3YMOBJICHMX HOBHUM OyJIBHUIITBOM a00 PEKOHCTPYKII€I0, a B pasi
HEOOXITHOCTI - TEpeNiK 3axodiB JUIA IJCHJICHHS KOHCTPYKIIIH 1 3MIITHEHHS
I'PYHTIB OCHOB.

1.2. 3araapHi npaBuiIa MNPOEKTYBAHHS, MiJICWJIEHHI Ta PEMOHTY
KOHCTPYKIIH

[IpoexkTyBaHHs TIiJICUJICHHS 3alli300€TOHHUX 1 KaM'SHUX KOHCTPYKIIN
MOJIATA€ B HACTYITHOMY:

a) BuzHaueHHs BelM4uH Alt04uX a00 nepeadauyBaHUX HaBAHTAXEHb;

0) Bu3zHaueHHs 3aJIMIIKOBOI HECYUYOi 3[aTHOCTI KOHCTPYKIIH 3 ypaxyBaHHAM
(aKTUYHHUX XapaKTEPUCTUK MIITHOCTI 1 pO3PaXyHKOBHUX CXEM;

B) OOuucCeHHs BIJICYTHBOI YaCTKH HECYUOi 31aTHOCTI;

r) AHai3 MOXIMBUX KOHCTPYKTUBHHUX pIllleHb 1 BUOIp HaWOUIbII
T1IXO/ISIIIOT0 32 HACTYITHUMH KPUTEPISIMHU:

- 3a0e3reueHHs1 04iKyBaHOTO €(eKTy MIPOTATOM 33JJaHOTO TMEPIOy;

- MoXIUBICTB peaizarii;

- BigcytHicTh BIMBY a00 MiHIMajabHE BTPY4YaHHS B TEXHOJOTIIO OymiBIIi
abo criopyau;

- MiHimManbHa MaTepiaioMICTKICTh 1 T.IT;

- Po3paxyHOK 1 KOHCTPYIOBAHHS €JIEMEHTIB M1ACUICHHS;

- OopMieHHS! TPOEKTHOI JOKyMEHTAII].

1.3. BuxiaHi xaHi 1J1s1 npoeKTyBaHHS
B sikocTi BUX1IHUX JaHUX JJ11 BUOOPY BapiaHTy MOCUJIEHHS 1 MPOEKTYBAaHHS
PO3IIIA A0 ThCS:

- Bennuunum 1 cxemu npuKiIagaHHs HABAaHTAKEHb - (PaKTUYHI 1 3aTJIAHOBAHI -
JUTS OLIIHKY 3MIH BEJIMYWH 3YCHUJIb;
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- @axkTU4HI XapaKTePUCTUKH KOHCTPYKLII - TE€OMETpUYHI MapameTpH,
MILHICTh O€TOHY a00 KJIaJKH, IJIOIIAa MEPEeTUHY 1 Kjac poObodoi apMaTypu - IS
OIIIHKH 3aJIUIITKOBOI HECY4O0i 371aTHOCTI;

- HasiBHICTB arpecuBHUX (DaKTOPIB cepeOBHUINA, 1O Bii0'€ThCs Ha BUOOPI
MaTepiany MOCHICHHS a00 CTyIeHsI aHTHKOPO3iHHOTO 3aXHUCTY;

- BriiuB MOXIIMBHUX BapiaHTIB HA OCHOBHY TEXHOJIOT110 OyAiBJI1 a00 criopyau
- OLIIHKa MO>JIMBOCTI 3MEHIICHHS MPOJBOTIB a00 BUCOT, BCTAHOBJICHHS CTIHOK,
MopTajiB, 000WM, MiABICIB 1 T.IL.;

- XapaKkTepruCTUKU MaTepialiB 1 BUPOOiB, BXKUBAHUX IS TOCHIICHHSI.

1.4. PexoMeHaoOBaHi KJIacHM apMaTypH i MaTepiaau

Meman. J1;is BUTOTOBJICHHSI CTAJCBUX €JIEMEHTIB KOHCTPYKIIIH IMiICUICHHS
3aCTOCOBYIOTHCS CTaHJAPTHI MPOKaTHI mpodiiai (JIUCT, KYTHHUK, IIBEJEp, ABOTABD,
TpyOa, Kpyrjiuid 1 KBaJpaTHUN CTpUXKHI) 1 apMarypHa ctaib kiaciB AI-Alll. [Ins
MOCHJICHD, SIKI BUKOHYIOTHCS Ha 3BapHHX 3'€JHAHHSAX a00 BKIIIOUAIOTHCS B pOOOTY
[UIIXOM HarpiBaHHS HE 3aCTOCOBYIOTHCSI TEPMIYHO 3MillHEH1 cTaii. JIjisi 3BapHUX
3'€THaHb HEOOX1JTHO BUKOPUCTOBYBATH CYMICHI 3 METAJIOM €JIEMEHTIB MOCUJICHHS
MapKu €JIEKTPO/IIB.

JIJisi pO3YMHHUX COPOYOK 3aCTOCOBYIOTHCSI CTaJIeBl CITKM - IITYyKaTypHi
«MABYTUHKA» 1 MPOCIYHO-BUTSKHI 3 YOPHOTO 1 OMHKOBAHOTO METAITY.

Po3yun. llemMeHTHO-MIIIAHI PO3YMHM, 3aCTOCOBYBaH1 IUIsI BUPIBHIOBAHHS
OTIOPHUX TOBEPXOHb, IIITLHOT YCTAHOBKH CTAJCBUX JETajeH IIiJICHUICHHS,
CTBOPEHHSI 3aXHCHOTO aHTHUKOPO3IMHOTO Iapy, PEKOMEHAYEThCS TOTYBAaTU 3
KBaploBOro abo  pIYKOBOrO  IMPOMUTOrO  MICKy, 0Oe3ycagouyHoro  abo
HarnpyxyBaHoro neMmenty HII, yuctoi Boau 1 miactudikaropis, M0 J03BOJISIOTH
I'PaHUYHO 3HU3HUTH BOJIO-IIEMEHTHE BiJHOIIICHHS.

PexomeHmoBaHi MapKku pO3YMHY 3a MIIHICTIO JIJISl MITYKaTYpPHUX 3aXUCHUX
MOKPUTTIB - HEe Hibkue M25, mis 1H'€eKTyBaHHS 1 3a4€KaHEHHS TPIIIUH, 3a30DiB,
e - M50-M100, 1 ycTaHOBKHM CTajJ€BHUX ONOPHUX JeTajed Ha KIaaky abo
oeron - M100-M150.

bemon. 3actocoByBaHI TpU BIHOBIEHHI YW TIiJICUJICHHI OY/IBEIbHUX
KOHCTPYKIIi 0ETOHU MOXYTh ICTOTHO BIJPI3HATHCS BIACTUBOCTSIMHU B 3aJICKHOCTI
BiJl KOHKPETHMX YMOB BHKOpPUCTaHHA. Sk mpaBuiio, 1€ APIOHO3EPHUCTI BaAXKKI
oetonn kinacie B20-B30 na noprinanauementi M400-M500 3 mactudikaropamu.
Jlnst 6eToHyBaHHsS OO'€eMHHUX KOHCTPYKLIA MOXYTh 3aCTOCOBYBATHCS OETOHM 3
KPYITHUM 3aIIOBHIOBAYEM.

Honimepmicmki cxknadu. Y cydacHiil npakTull OyIIBHUITBA Ta PEMOHTY
BCE OJIbIIIE MICIIE 3aiiMarOTh CIeliaJibHI CyMIIIIi, 110 BOJIOAIIOTh 3aJJaHUM HAaOOpOM
BiIacTUBOCTeH. HalOinpil BaXXIWBUMH Yy BHUPOOHHIITBI PEMOHTHHX pOOIT 1
MOCWJICHHI €: aJre3isi, MIIHICTh Ha CTUCK 1 PO3TAT, KJAC MO BOJAOHETPOHUKHOCTI,
XiMIYHA CTINKICTh, WIBUIKICTh CXOIUIIOBAaHHA 1 HaOoOpy eKcnnyaTauiI‘/’IHHX
XapaKTEPUCTHK 1.T.M. Y KOKHOMY KOHKPETHOMY BUTAJKY MOTPIOEH MaTepial, 110
BOJIOJII€ TUM YHM IHIIUM TOEJHAHHSM TIEPEPaXxOBaHUX 1 IHIIWUX BIIACTUBOCTEH.
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[cHyIOTh nekiibKa cepiii MaTepiajiB, CTBOPEHUX CHEUIaNbHO [JIsi BUKOHAHHS
PEMOHTHHMX 1 aHTUKOPO3iiHUX poOiT: «bipcey, «Emakoy, «mimMey 1 T.1.

@Dapou, naxu. JlakodapOoBl MaTepiaaum Ta o00JacTh iX 3aCTOCYBaHHS
po3rsiHyTi B CHulI 2.03.11-85. 3axuct OyAiBeIbHUX KOHCTPYKINHN BiJ KOPO3ii.

1.5. KoHCTpYKTHMBHiIi BUMOTH

1. AHTHKOpO3IMHHI 3aXUCT MeTaly po3dyMHOM abo makodapOOBUM
MaTepiaaoM

2. CraseBi €NeMEHTH TIOCWJICHHS HEOOXITHO BCTAaHOBIIIOBATH Ha
MiJCWIIOBaHHI KOHCTPYKIIi 3 BJAIITYBaHHSAM KOHTAaKTHOTO PO3YMHHOTO IIIBA.
BukopucTtoByBaTu rieMeHTHO-Mimanui pozand M100-M150.

3. BenuuuHu HampyXeHb B €NeMEHTaX MIJICUJICHHS - 3aTATYBaHHSX,
HIMWIbKAX, XOMYTax CIiJ MpU3HAYaTH 3TIHO 3 J1arpaMol0 «G - €» B MeXax
JTUISTHKA TpyXHUX aepopMmaiiid. [lepeBullieHHsT BEJIUYUH G , B JIOBFOCTPOKOBIN
NEPCHEKTUBI MPU3BEAE 10 pellaKcallii 1 3HUKEHHS HaIlPY>KEHb.

4. BUKOpUCTOBYBaHI MpU MOCUJICHH] OyAiBEIbHUX KOHCTPYKIIM Martepiaiu
MOBUHHI 3aCTOCOBYBATHUCS CYBOPO Y BIJAMOBIAHOCTI 3 1HCTPYKIIISIMU BUPOOHHKA.
BigcTtymy Bim 3amporOHOBaHMX TEXHOJOTIM MPHU3BOAATH JIO  BIJICYTHOCTI
HE0OX1THOTO edeKTy BiJl MOCUIICHHS a00 BiJHOBJICHHS] KOHCTPYKIIIi.

5. Bubip HaiiOinpm HamiHUX BapiaHTiB nocwieHHdA. [Ipu mpoekTyBaHHI
MIJICUJICHHST CJIJI PO3MISAaTH KiUJIbKAa BapiaHTIB 3 BU3HAYAJIBHUM KPUTEPIEM -
HaJIAHICTb.

6. /{151 BKIIIOYEHHS €JIEMEHTIB MIJCUJIEHHS B pOOOTY 3aCTOCOBYBAaTH METOIU
3 OLIBIIMM CTYIIEHEM TOYHOCTI OTpUMaHHs NoTpiOHOoro edekry. Hanpuknan, HaTar
XOMYTIB O00OWMHM MOXHa BHKOHYBAaTH TEPMIYHUM CIOCOOOM, TMOMAPHUM
CTSATAHHSIM, pI3bOOBUMH 3'eHaHHSAMH. HailOuIbII TPOCTUM BaplaHTOM €
TEpMIYHUI croci0d, ane W HallMeHIl TOYHMM. METOIM CTSIraHHs 1 HaTITy
pi3b0JIeHHSAM 3a0€31e4y0Th HAMOUTbII TOYHUHN pe3yJIbTar.

7. beton HapoiryBaHHs abo 000WM CIiJ PUMATH OLIBIIOT MIITHOCTI, HIXK
MaTepia, 1o MiICUITIOETHCA.

8. PoOoui mMOBEepxHI MIJACMHIOBAHUX KOHCTPYKIIN CHiJl TiArOTYBaTH:
OYMCTUTU BIJ MWy, 3HEKUPUTH, HACIKTH, HAHECTU TPYHTOBKY Ta ajare3iiHy
oOMa3Ky.

9. Ilepenavya HaBaHTa)KEHb HA MIJCWIIOIOUl 1 MOMEPEAHHO PO3BAHTAKEHI
KOHCTPYKIIi TPOBOAMTHCS Micisg HAOOpy OETOHOM MmiJCUIIeHHS ab0 pPO3YHHOM
KOHTaKTHHUX LIBIB MPOEKTHOI MILIHOCTI.

ITuranus 15 camonepeBipKku

1. I[lo Take pexoHcTpykuis? JlaiiTe BHU3HAYEHHSI MOHSITTSAM IOTOYHUI
PEMOHT, KaliTaJlbHUN PEMOHT?
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2. o Take >xutTeBuit Uk cnopya? [Ipoanamizyiite HOro roioBHI e€Tamu:
MPOCKTYBaHHS,  OYMIBHULTBO,  KaIliTaJbHUM  PEMOHT,  PEKOHCTPYKIIis,
JIKBITyBaHHS.

3. Ski 3axoau B ceOe BKIIIOYAE TEXHIYHA eKCIUTyaTallisl Cropy?

4. Bixg skux mapameTpiB 3ajekuTh €(EeKTUBHICTh TEXHIUHOI eKCILTyaTalli
criopya?

5. IIlo Take HamIAHICTP 1 SKMMH OCHOBHUMH BJIACTUBOCTSIMH BOHA
XapaKTepU3y€eThCs?

6. JlaliTe BU3HAYCHHS TAaKWM IIOHATTSAM: O€3BIAMOBHICTH, BIJIMOBA,
PEMOHTONPUAATHICTD, 30€PEKEHICTh, IOBIOBIYHICTh, 1 TPAHUYHHI CTaH.

7. SIxi excrutyaTarliiiHi sIkocTi Oy/IiBelb 1 criopy/l Bu 3HaetTe? [Ipoananmizyiite
1X.

8. IlpoaHamizyiiTe HOpPMATUBHUM TEPMIH CIY)KOM B 3aJICKHOCTI BiJ
JIOBFOBIYHOCTI KOHCTPYKIIIH 1 KamiTaabHOCTI OyAiBEJIb 1 CIIOPY/I.

9. 4 ki ky1acu Mo KamiTalbHOCTI Oy11BENb 1 CIIOPY/l BU 3HAETE?

10. SIxi cTyrneHi TOBroBIYHOCTI KOHCTPYKIIINA BU 3HAETE?

11. HaBeniTh Opi€HTOBHE 3HAYEHHS BCTAHOBJIEHOTO TEPMIHY E€KCILTyaTarlii
Oy/iBeNb 1 CIOPY/ B 3aJICKHOCTI BiJl TPU3HAYCHHS.

12. o Ttake hi3uyHUA 3HOC, SIK BiH BU3HAYAETHCS ?

13. JlaiiTe OIIHKY 3HOCY €JIE€MEHTIB OYJIWHKY B 3aJIEKHOCTI BiJl (pi3MUHOTO
3HOCY.

14. 3 s1K0r0 METOI0 TPOBOAMUTHCA OIIHKA TEXHIYHOTO CTaHy?

15.HaBeniTh aHasni3 KaTeropii TEXHIYHOTO CTaHy.

16. B skux BuUMaakax HEOOXIMHO TPOBOJUTH TEXHIYHE OOCTEKCHHS
OyaiBenb i criopya?

17. IlpoananizyiiTe eTany MPOBEICHHS TEXHIYHOTO OOCTEKEHHs OyAiBesb 1
CIIOpY/I.

18. Jlo sikux 3arajJibHUX MPaBUJI MPOEKTYBaHHSA HEOOXIAHO JOTPUMYBATHCh
MIPY M1JICUJICHHI Ta PEMOHTY KOHCTPYKITiHi?

19. ki HeoOXimHI BHUXIAHI JaHl 9 TPOCKTYBAHHS II1JICHUIICHHS
KOHCTPYKITIH?

20. Slkum BUMOTraM HEOOXITHO TOTPUMYBATHUCHh TPU BUOOpI MaTepianiB
M1JICUJICHHS] KOHCTPYKIIIH?

21. Tlpoanami3yiiTe KOHCTPYKTHBHI BHMOTH TIpH TiJACUJICHHI HECy4uX
KOHCTPYKIIH.
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2. INIACUJIEHHSA 3AJI3OBETOHHOI'O PUT'EJIA ITPYKHOIO
OITOPOIO

[lincunenHs 3ani300€TOHHUX KOHCTPYKIIH € OUIbII TPYIOMICTKAM Ha
BIJIMIHY METaJIeBUX KOHCTpyKuii. Lle moB’si3aHO0 3 TUM, 10 3a1300€TOH SIBIISE
co00I0 KOMITO3UTHUN MaTepiall y sIKOMYy CTajeBa apMarypa Mpaloe CyMICHO 3
O0eToHOM. Y OUIBIIOCTI BUNIAKIB OpraHi3allii, sKi eKCIUIyaTyloTh 00’ €KT, HE MaIOTh
MPOEKTHOI OKYMEHTAIlli 1 TOMY IMOJIOXKEHHS po0odYoi apMaTypu 1 ii KUIBKICTh
NPUXOAUTHCS BU3HAYATU JOJATKOBO. MoOKHA BHUAUIMTH JBa OCHOBHI CIOCOOH
MiJICUJICHHsT a00 BITHOBJIGHHS HECYYOi 3JaTHOCTI 3al1i300€TOHHUX OaJ0uYHHUX
KOHCTPYKIIM: - MIACWICHHS O€3 3MIHM IMOYaTKOBOI KOHCTPYKTHUBHOI CXEMH; -
MiACHICHHS 3 11 3MIHOIO.

[Tepmmii  cmoci® monsirae B 30LIBIICHHI  MMOMEPEYHOrO  TEpepi3y
MIJCUIIOBAHOTO  €JIEMEHTY, IO JIOCATAEThCS YCTAaHOBKOI XOMYTIB  abo
yIIAIITYBAaHHAM CIICIIAIbHAX COPOYOK, OO0O0¥M, HAKJIaJ0K, HapOIlyBaHb 3
JO/TaBaHHAM apMaTypH, pO3IMUpEHHSM omop. lle mpu3BoAWTH 10 3MEHIIECHHS
MPOJBOTY, 4, OTXKE, JO 3MIHH PO3PAXyHKOBOI CXEMH. AJleé TaKOX IOB'S3aHO 3
I1JIBUIIICHHSM Barv KOHCTPYKIITIi.

Puc. 2.1. 3aransHuii BUrIsi kapkaca OyaiBil

Hpyruii croci0 moJyisirae B YCTAHOBII JOJATKOBUX TOPU30HTAIbHUX abo
HITTPEHTENIBHBIX 3aTHKOK MOTIEPEIHIM HATITOM a00 KOMOIHOBAHMX 3aTATYBaHb, 1110
3MIHIOE PO3pPaxyHKOBY CXeMY KOHCTPYKIii, Ta He3HayHO 30ulplIye ii Bary. Y
CTBOPEHH1 TMOMEPEAHbOIO HAIPYXKEHHS 10 HIWKHBOMY TOsICYy Oalok mpu
HiJCUJIEHH] 0COOJIMBO MaloTh MOTPeO0Y MOHOJITHI KOHCTPYKIIi, HE 3aBOACHKOTO
BUTOTOBJICHHA. 301pHI 3aJ11300€TOHHI €JI€MEHTH 1 MOHOJIITHI, TOOTO BUTOTOBJIEHI
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oe3nocepeHb0 Ha OyaiBelIbHOMY MaWJaHYMKy, HE MOXKHA MPUPIBHIOBATH 3a
HECYYOI0 3/IaTHICTIO, OCKUIBKUA y 30IpHUX KOHCTPYKIIIH TMOTEpeHE HaIpyKeHHS
[0 HI)KHbOMY DO3TATHYTOMY IIOSICY CTBOPIOETHCSI B HOPMAJIBbHHUX 3aBOJICHKHMX
YMOBAaX 3 TapaHTI€IO IKOCTI.
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Puc. 2.2. [lincunenns 3ami300€TOHHUX KOHCTPYKIIIN

2.1. BuxigHi 1aHi 1j151 NpoeKTyYBaHHS

[Ipuitasato po3paxyHKoBy cxemy puc. 2.1. a, 6., 10 Ta MiCas MiACUICHHS
BIJIMOBIJTHO 13 ICHYIOUMM HaBaHTAXEHHAM (); =26 xH/m Ta HaBaHTaXEHHSIM MiCIIs
nijgicusieHHs g, =32 kH/m.

Knac ©Oerony  B20, apmyBanHs poOouoro apmaryporo 4016 4400 i
MOHTaXHOO apMmartypoto 2010 A240 (puc. 2.2).

Po3paxyHkoBuil mposit puresisi cTaHoBUTh Lo =8 M, po3mipu momnepeyHoro
nepepizy b=30 cm; h=60cwm;

[TpuitasaTi maTepiayiid 1 iXHI XapaKTEPUCTUKH BU3HAYAIOTHCS 3 TaOJUIb Y
Honatky 1 ta 2:

Beron B20: R, = 11.5MI1a, E, =27000 MI1a, Yy, = 0.9

Apmatypa A400: Rs = 375MlIla, E; =200000 MIla

Apmartypa A240: Rs = 225Mna.

19



T 11 A A A

=
e
s
.

4]
o

g
s
g,
e
o,
-,
L
"l....
e
-
s
S
S
o,
o,
g

1

[+]
i d
Lo | J( o2 |
;

Pucynok 2.3 — Po3paxyHkoBa cxema: a- 0 30UIbIICHHS HaBaHTa)XKEHHS; O-
micyst 301IbIICHHS] HABAaHTAKEHHS.

2310

o) =
s ['J“:I-E Fb Ws=RscA's

E

CAYE SN ssrsssnisn =
— M2 ) ) )
/; -¢-__]:E Ne=RsAs
40516 MNb=Eb*b¥x

A400
Pucynox 2.4 — Po3paxyHkoBa cxema 3a1i300€ TOHHOTO PUTeIs

2.2. AJITOPUTM PO3PaxyHKy

3ruHaabHl MOMEHTH JI0 Ta ITICIIS MIACHIIEHHS CTaHOBIIATE

2 2
M, = q18L° = 2688 =208 kH - m

2 2
M, = qz8L° =3288 =256 kH -m

M; -3ruHanbHUA MOMEHT Yy CEpeluHl MPOJbOTYy OaJKu BiJ ICHYHOYOTO
HAaBaHTAKCHHS;

M, -Bi1 HaBaHTaXKEHHS ITICIIS 1ICUIEHHS,

J; — ICHYIOU€ HaBaHTaKCHHS (3a 3aBJIaHHSM);

02 — HaBaHTAXXCHHS MICJISI MiACUIICHHS (32 3aBIaHHIM);
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Lo2

ST

hI1=208

Lo2
L

1

ST

M2=258

Pucynok 2.5 - Entopu 3ruHaqbHUX MOMEHTIB
3 yMOBH pIBHOBaru BUCOTa CTUCHYTOI 30HU OETOHY

__R-A _ 375804 ..
R,-7,-b 11.5-0.9-300

Rs — po3paxyHKOBHIA OIIp MO3A0BKHBOI apMaTypy PO3TATAHHIO;

As — mionia mo30BKHbOI apMaTypH (3HaX0uThes B Tabiuil Jlonatok 2);
Ry, — po3paxyHKOBHI O11ip OETOHY Ha CTHCK;

7y, - KoedinienT ymoBu pobotu 6etony nmo CHull 2.03.01-84%;

b — mupuHa po3paxyHKOBOTO Mepepizy.

BigHocHa BUCOTa CTUCHYTOI 30HU, BUXO/ISIYM 3 YMOB PIBHOBAaru

g= X 2901750

hy 522
ho = h—a =600 48 = 552Mm
a=c+0,5(d+v)=20+0,516+40) = 48,

v=2-d+8=2-16+8=40MmMm

{2 ZOMM}
C=
>d

ho — pobGoua BrcoTa mepepisy;

a - BIIICTaHb BiJ PIBHOAIWHOI 3yCWJIb B apMarypi 10 HaWOIMXK4Y0i TpaHi
nepepizy;

C- 3aXHUCHUH 11ap OETOHY;

V - BIICTaHb MDXK OCSIMH apMaTypH.
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Pucynox 2.6 — ApmyBanHs 3/6 6anku

o=0-0,008.7,-R =0.85-0.008-0.9-11.5=0.7672

o = 0.85- s Baxkkoro 6eToHy;

£ = @ _ 0.7672 0625

14 % (1o @) 1430 [ 07672
o 1.1 500 1.1

scu

o, =R, =375 Mlla N _
- U1 3BUYAlHOI apMaTypH;
o, =R, —o,,; Mlla- nna nonepednoi apmMaTypH;

Sr

o, =900 Mlla

seu - JI1s1 3BUYAHUX KOHCTPYKIIIH.

[lepeBipka Hecy4oi 31aTHOCTI OaJIKU 32 HOPMAJILHUMH TIepepi3aMu

5<%k o M, =R, A(h —0.5x)

Sxmo §>§R , TO Mu = Rs 'A%(ho _O-SQER ho)
E< & £=01779< &, =0.625

SIkmio

YMOBa BUKOHY€ETBCS:
M, =R -A(h,—0.5x)=375-10°-8.04-10* - (0.552-0.5-97.1-10°) =151.65 xHu

M, =256 kHm > M, =151.65 kHwm : : :
u 3BIJICK CHIAy€E, 110 HEOOX1JIHEe

MJCUICHHS KOHCTPYKIIIi. SIK eeMeHT MiJICHIICHHS MPUUMaEMO TIPYKHY OIOpY.



M . ..
Cnouarky BU3HAUMMO ' Yy Cepe/liHI MPOJLOTY B pe3yJIbTaTl MiJIBEACHHS
IIPYXKHOI OTIOPH

M, =M, —M, =256-151.65=104.35 xHu

Busnauennss P B cepeauHi mposibOTYy B pe3yibTaTi  IMiJBEICHHSA
MIPY>KHOI OTIOpH

o_4M, 410435

L,

ByneMo BUXOAWTH 3 MPHUITYIICHHS, IO BICh IICHTpa Bard MPOXOJUTH IIO
cepeauHi BUCOTH Tiepepizy Oanku. OTke, MOMEHT i1HEpIlli IO IOIepeYHOTo
nepepizy BU3HAYAETHCS IO POPMYIIL:

=52.175 kH

2
.8,04- [% - 4,8) = 577782cm?

,_bn® E (h J2_30-603+200-103

- 4 -S. J—-——a
12 E, A2 12 27-10°

[Iporun Oanku y pO3TATHYTIM 30HI po3paxoByeTbcs 3a | cramiero
HaIpy>KeHO-1ePOPMOBAHOTO CTaHy (Ha YTBOPEHHS TPIIIUH) 32 (HOPMYJIOLO:

_ 5 Goly 1 PLy_
384 B,y 48 By

_ 5 032800 1 52175-800°
384 13260096900 48 132600969

=0,086736419%m

me ' kopcTKicTh HPUBENEHOTO Tepepisy Oanky, sIka BU3HAYAETHCS 34
dhopmyIioro
Bieg =0,85-E,l =0,85-27000-557782=1326009690W0MIla cen®
Eb

ne — IOYaTKOBHUI MOJYJIb MPY>KHOCTI ITPU CTUCKY 1 pO3TATaHHI.

2.3. Iin6ip nepepi3y 6aJIKu NpyKHOI ONIOPH

Jnst mipmbopy mepepidy Oanku MPYKHOI OMOPHM BU3HAUUMO HEOOXITHY
YKOPCTKICTh TIOCHJICHOTO €JIEMEHTA!

gL Pl 1 52.175-800°

= = = 6416374268.13 MTIla-cm*
48 f 48 0.08673641999
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1 P-L3
Buxomsuu 3 (GopMynum Uil BU3HAYEHHS HPOrMHIB | 18 E II_O :
X
3HaXOJMMO MOMEHT IHEpIIii 7151 HEOOXITHOTO mepepizy Oanku ly:
B 6416374268.13
|, =—= =32081.9 cu*
E, 200000
3a  orpumanuM 3HaueHHsM |, mpuitmaemo | 50 31,= 39290 cm,
XapaKTePUCTUKH SKOTO HaBejaeH1 y Tadui 2.1.
, b=170
—_—
g5 i
! ——
Pucynok 2.7 — Ilepepi3 npy:xHoi onopu (ogatok 5)
Tabmuug 2.1. XapakTepucTUKH Tepepi3y Npy>KHOi 0nopu
Po3mipu ITnoma
Homep ] ] S t R | r NONepedHoro |Bara 1 m,
JBOTaBpa He 6inpime nepepisy, cmM2 KT
MM
50 500 | 170 | 100 | 152 | 170 | 7,0 100,0 78,50
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2.4. Buxigni nani 1151 miicuJieHHs 3a/1i300€TOHHOTO PUTeJisl MPYKHOI0 0MOPOI0

Ne Icnyroue Hapanraxx | Kinac Pob6oua Montaxna | Po3paxyHk Po3mip
Bap | HaBaHTaXCH CHHSI OeroHy | apmarypa apMaTypa OBHIA TIOTIEPEYHOT
HA, TiCIIst B MIPOJIIT, 0 mepepizy
O (xkH/m) | migcunenH Lo (m) cM
a2 (sl b T h
1 20.0 30.0 B20 | 4216 A300 | 2210A240 6.0 25 40
2 25.0 35.0 B25 | 6216 A300 | 2210A240 7.0 30 40
3 30.0 37.0 B25 | 4218 A300 | 2210A240 8.0 35 40
4 35.0 47.0 B30 | 4220 A400 | 2210A240 9.0 40 50
5 40.0 55.0 B30 | 6220 A400 | 2210A240 10.0 40 60
6 15.0 20.0 B15 | 4214 A300 | 2210A240 5.0 25 40
7 45.0 40.0 B20 | 6218 A300 | 2210A240 7.0 30 60
8 50.0 58.0 B25 | 4222 A400 | 2210A240 8.0 35 60
9 55.0 63.0 B20 | 6922 A400 | 2910A240 9.0 40 50
10 60.0 75.0 B30 | 4224 A400 | 2210A240 10.0 40 60
11 65.0 78.0 B35 | 4224 A300 | 2210A240 11.0 45 50
12 70.0 77.0 B20 | 6224 A400 | 2210A240 12.0 45 60
13 75.0 86.0 B25 | 4225 A400 | 2210A240 8.0 50 50
14 80.0 93.0 B20 | 4225 A500 | 2210A240 7.0 55 60
15 80.0 97.0 B30 | 6225 A500 | 2210A240 6.0 60 60
16 25.0 37.0 B20 | 4216 A300 | 2210A240 7.0 25 40
17 20.0 28.0 B20 | 4216 A300 | 2210A240 6.0 30 45
18 30.0 37.0 B25 | 6216 A300 | 2210A240 8.0 30 55
19 35.0 42.0 B25 | 4918 A400 | 2910A240 9.0 30 50
20 40.0 49.0 B25 | 4220 A400 | 2210A240 10.0 35 50
21 45.0 54.0 B30 | 4220 A400 | 2210A240 11.0 35 55
22 50.0 59.0 B30 | 4222 A400 | 2210A240 12.0 40 50
23 55.0 64.0 B30 | 4224 A500 | 2210A240 6.0 45 50
24 60.0 71.0 B35 | 4925 A500 | 2910A240 7.0 40 60
25 70.0 82.0 B35 | 4228 A500 | 2210A240 10.0 45 60
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IuTanus s camonepeBipKu

1. [IpoananizyiiTe OCHOBHI CIIOCOOH IiJICUJICHHS a00 BITHOBJICHHSI HECYy4oi
3JIaTHOCTI 3aJ11300€TOHHUX OAJTOYHUX KOHCTPYKIIIH.

2. llo coboro siBIsie po3paxyHKOBa cxema 1 fKi HEOOXITHI JaHi Ha HIH
MOBHUHHI OyTH 300pakeHi?

3. SIkumMu mapameTpaMu XapaKTepU3y€eThCs apMaTypa?

4. SIkumu mapaMeTpaMu XapaKTepU3yeTbes O€TOH?

5. SIki kiacu apMaTypu BU 3Ha€TE?

6. SIki icHytoTh Kiacu Oetony? 11{o BoHU XapakTepusyoTh?

7. HaBeniTh anropuTM pO3paxyHKY IiJICUJICHHS 3alli300€TOHHOTO PHUTEIs
MPY>KHOIO OTIOPOIO.

8. SIk mepeBIpsIEThCSA HECyYa 3/IaTHICTh OaIKU?

9. [llo Take BHCOTa CTUCHYTOI 30HU 1 IK BOHA BU3HAYAETHCS ?

10. Ilpoanamizyiite Koe(dillieHT yMOB poOOTH B 3aJIEKHOCTI  Bif
KOHCTPYKITIH.

11. Skuii copTaMeHT MOKHAa BUKOPUCTOBYBATHU B SIKOCT1 NPY>KHOT OIOpHU?

12. SIxi mapameTpu BIUTMBAIOTh Ha BHOIp mepepily Oanku mpy>kHO1 ornopu?

13. SIxi XapaKTepUCTUKH MOINEPEYHOro Mepepidy elNeMeHTa BIUIMBAIOTh Ha
foro mporunH?

14. SIxi MOMEHTH BHHHMKAIOTh B 3aJ11300€TOHHUX BUTHYTHUX KOHCTPYKIIISIX?
SIK BOHM BU3HAYAIOTHCS?

15. Ilpoanami3yiiTe NMOHATTS «3aXUCHUU IMIap OETOHY», «poboya BHUCOTA
nepepizy».
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3. MIJACUJEHHS 3AJI3OBETOHHOI KOJIOHU METAJIEBOIO
OBONMOIO

3a11300€TOHHI KOJOHHM IMICHUTIOIOTBCS IIUISIXOM YCTAHOBJICGHHSI 000MM.
O6o0iiMH1 MOXYTh OyTH METaJIEBUMU Ta 3a11300eTOHHUMH (puc.3.1).

i o6Go¥iMU MiACKUIIOIOTH ICHYIOUY KOHCTPYKIIIIO, COPUMMAIOUN CTHUCKAIO4e
HABAaHTAKEHHSA SK O€3MOCepe/Hb0, TaK 1 CTPUMYIOUM TMOmNepedHi nedopmartii.
Henpsime apmyBaHHS, HallpUKIal CHIPaTbHOIO apMaTypoOro, MPU3BOAUTDH JIHUILE J0
3MEHIIIEHHS TonepedHux Aedopmariiii 6erony. Taki KOHCTPYKIIii 000iiM yepe3 ma-
Jy KOPCTKICTh HA CTHCK HE MOXXYTh 0€3M0CEepeIHRO CIIPUIMATH TIO3/I0BKHI CHJIH.
SIxuio mMetaneBi 000MMHU OXOIUTIOIOTH BECh Mepepi3 KOHCTPYKIIii, TO 3a1i300€TOHHI
MOKYTh YJIAIITOBYBATUCh K 3 YCIX YOTHPHOX , TaK 1 3 TPHOX, JIBOX UM HaBITh
OJIHIET CTOPOHM MEPepi3y KOJOHHU. 3UCTUICHHS CTaporo OETOHY 3 HOBUM 3a0e31euy-
€THCS TPU IILOMY BUKOHAHHSM TMIEBHUX TEXHOJOTTYHUX BUMOT, & CaMe: BUKOHAHHS
HACIYKM Ha MOBEPXHI OETOHY; OUMILEHHS MMOBEPXHI Bij 3pyHHOBAHOTO Marepiaiy,
CMITTS; 3BOJIOKEHHSI TTOBEpXH1 OeToHy 3a 1-1,5 roauHu 10 moyaTky O€TOHYBaHHS
(kadroK Ha TIOBEpXHI OETOHy OyTH HE IOBHUHHO); peTeNbHE YKJIaJaHHS Ta
BiOpyBaHHsI OETOHHOI CyMilI; JOTJsA 3a OETOHOM y Tepioj HaOWpaHHS HUM
MIITHOCTI (3BOJIOXKEHHS I TIOTICPE/KCHHS BUHUKHCHHS YCAIKOBHUX TPIIIUH,
HEJOMYIIEHHS 3aMOPOKYBaHHS MaTepialy B IEPi0J] TBEPiHHS).

nEi i
A

T

7\

!i VR

L]
!

|

TEEEEEE EECTIEEE Imnnm SRy

X

Puc. 3.1. 3aranpHuil BUIAq METAIEBOT 000MMH
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[Ipu migcuneHH1 KOJOH «3alli300€TOHHUMHU COPOYKaMM» HaBaHTA)KEHHS Ha
0eToH Ta apMaTypy 000NMU MepenaeThes 3a PaXyHOK 3UEIJIEHHS HOBOTO OETOHY 31
crapuM. /{7151 BKIIIOUEHHS B pOOOTY CTaJIeBUX 000WM X BUTOTOBJISIOTH MOTIEPEIHBO
HanpykeHuMu. [lomepegHe HampyKeHHS B TMO3JI0BXKHIX KyTHKax o0oiMu
JIOCSITAETHCSI TUM, IO MOMEPETHBO 3ar0TOBJICHI €JIEMEHTH PO3MIPOK (JIBa KYTUKH 3
OpUBAPEHUMHU [0 HUX MOTIEPEYHUMU TJTAaHKaMH ) BUTOTOBJISIOTh
HEMPSAMONIIHIMHUMU ~ (BeJIMYMHA  MepejioMy TpH  [bOMY  BH3HAYAEThCS
po3paxyHkoM). Ili ememMeHTH 3aKpilUTIOIOTBCSA >KOPCTKO, SIK TPABWIIO, MIISTXOM
MIPUBAPIOBAHHS B OMIOPHUX By3JaX, a TOTIM 3a JOMIOMOTOI0 HATSHKHUX MOHTaKHUX
OONTIB CTATYIOTbCA JO MPSAMONIHIMHOT (QOpMH, TpPHU IHOMY IONEPETHBO
HANpPY)XYIOTbCA 1 BKIIOYAIOTHCSI B  pOOOTYy 31 CHOpUMaHHA 30BHIIIHBOTO
MO3/I0BXKHBOTO 3yCWiUIsl. B TakomMy TomepenHbO HampyXeHOMY  CTaHl
JIOBApIOIOTHCS BC1 MONEPEYHI MIIAHKH.

Kam'sHi cTOBNM MIACHITIOIOTHCS HMUIAXOM Yy3ATTs iX B 00okmu. HaitOinbm
PO3IMOBCIOJPKEHUMH € CTajieBa, 3all1300€TOHHA Ta apMOIITyKaTypHa obOoiimu. B
NEepIIUX JBOX BUIAJKAX MIJACHICHHS KaM'sHOI KOHCTPYKIIi BiOyBaeThCs SIK 3a
paxyHOK O€3MocepelHbOr0 MpUKWMaHHS TO3J0BXHBOI  CTHUCKAIOUOi  CHJIU
eJIeMEeHTaMu 000WMH (METaJIeBUMU KyTHMKaMW B CTalieBiii o00OWMI Y «3a-
J1300€TOHHOIO COpPOUYKOI0» (OETOHOM Ta TO3/0BXKHLOIO apMaTypo) — B
3a]1300€TOHHIN), TaKk 1 HENpSIMUM MUIIXOM — 3a pPaxyHOK CTpPUMYBaHHS
nonepeyHux aeopmariiii Kam'sHOI KJIaJIK1, Tak 3BaHUi e(heKT 000UMH.

[ligcunenHss kam'ssHUX CTOBINIB OOOMMOIO 13 ILIETVIIHOI KJIQAKU HOBHUHHE
BUKOHYBATHCH 13 PETEJIbHUM 3aU€KaHIOBAHHSAM ITYCTOTH MK KJIAJKOIO i 000iIMOI0
IIEMEHTHUM PO3YHMHOM Ta OOOB'S3KOBO apMYBaTHCh IOMEPECYHHMH 3aMKHYTUMU
apMaTypHUMH XOMYTaMH, SKi BCTAaHOBIIIOIOTHCS B KOKHUM PO3YMHHHI IIOB ITO
BucoTi oOoimu. Taki o0oitMu 1 iX poboTa € 1€ MajJoJOCTIKEHUMH, TOMY
BIJICYTHI pEKOMEHIAIIIT IIOJI0 PO3PAXYHKY 1X MIITHOCTI.

[lincunenHss oOoiMamMu y BHIAJKy, KOJIM EKCIEHTPUCUTET BIJHOCHO
BEITUKHUI HEE(PEKTUBHE 1 TOMY HE BUKOPUCTOBYETHCHA.

3.1. Buxigni xani aj1si npoeKTyBaHHS

[{eHTpalbHO CTHUCHyTa KOJOHA BHCOTOK KOJOHHU L = 5800 wmm 3
nornepeyuM miepepizom kosoHu b=400mm; h= 600 MM crpuiimMae Mo310BKHIO
N, =425 kH

CHITY
[Ticns pexkoHcTpykilli OyauHKy Ha Hel Oyne mepenaBaThCh 3YyCHIUIA

N, =875 kH

[lincuneHHs: BUKOHYEMO MHIJISXOM Y3SITTS KOJIOHM B 00OMMY 3 MeTaleBUX
KYTHUKIB 13 MONEPEIHIM iX HANPY>KEHHSIM J1JIsl HEraifHOTr0 BKIJIFOUEHHSI B pOOOTY.
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Pucynox 3.1- Po3paxyHnkoBa cxema
3.2. AIroput™M po3paxyHKy

Busnadaemo mo3a0BXHIO CUITY, 1110 MEPEIAEThCS Ha KYTUKH M1CUTICHHS:
N, =N, —N, =875-425=450 xH
Heo0xi1Ha mioia nonepeyHoro nepepizy KyTUKiB

NS
A=—"—
?-7s-R,

e ¢ - KOe(IIIeHT, 10 BPaxOBYE BIUIMB TO3/I0BXKHBOTO 3TUHY; /s -
koediieHT ymMoB poboTtu kyTukiB mijgcuieHHs (IbH B 2.6 - 163:2010 «/loxatok

6, 7, 8»); Ry - PO3paxXyHKOBHI OIIp CTaJli KYTHKIB.
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Jna migcuneHHs mnpuiiMaemo KyTtukd 13 crami C235 i3 po3paxyHKOBUM
OIOPOM R =235 Mlla (ACTY 8539:2015)

7. =0.9; ¢=0.427; 1=120

IIpn npomy

N, 450
A

= = - =49.828-107 u* = 49,828¢cw’
¢-7,-R, 0.427-0.9-235-10

_ 2
[puitmaemo: 4 xkytuka 10x10 3a ['OCT 8509-72 A, =51.28cm |
XapaKTEPUCTHKH SKUX HaBeIeHO y Tabmwmmi 3.1.

T ™

10

V4

,

14

=

Pucynok 3.2 - 300pakeHHs KyTHKa

[lonepenHe HaNpyKEHHS:

o, =0.7R, =0.7-235=164.5MI1a.

BusHayaemMo MOXWJI  KYTHKIB-pO3MIPOK 10 1X CTATyBaHHS  (micis
3aBaprOBAaHHS OMOPHUX YACTHH €JIEMEHTIB MiICUIJICHHS):

2 2
i= [ Z2a] 1= [ 2% 1) _1-0.03007
E, 2.06-10

E

s - MOJyJIb MIPY>KHOCTI JJI CTajl

E, =2,06-10°

Biacranb Bif enemeHTa, 110 MiJACUIIOETHCS, A0 PO3MIPKU B MICII NEPETUHY

mpY  JOBKHHI KyTHKa migcumiaenns L= Lo—60=6800-60=6740sm = pyp
MPUIMAETHCS JOBKUHA KyTHKA TIJCUICHHS 3 BUPAXyBaHHAM 6 cM, Ki HEOOX1TH1
JUUIS1 3BApIOBAHHS ONOPHUX YACTHH €JICMEHTIB ITiICHIICHHS.
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c=1i-0.5-L=0.03997-0.05-6.74 = 0.0134665m =1, 35cm

Biacranp MK monepeyHUMU MITpadaMu MPUUMAEMO 13 PO3PAXYHKY, MalOun

Ha yBa3i, 0 HaAWOUIbIIA THYYKICTh TIJIOK MDK TOYKaMU iX 3aKpIIUICHHS HE
MMOBUHHA TIepeBUILyBaTH S = 40-2c =40-2.7 =108cm , TOOTO

3a KOHCTPYKTHBHUMH BuMoraMu S <D . S <50c¢u -
3a KOHCTPYKTUBHUMH BuMoramu npuitmaemo b =400sm =40cm =0,4m ;

[Tonepeunwii nepepis mTpad NpUAMaEMO 3 YMOBH:

wM oy b9
R, " 6
Jle M, = Q-5 _10.26:04_ 2.0512xHm
2 2

Hpu npomy Q, =0.2- A =0.2-51.28 =10.256x/{

w=2012 g 75851002
235.10

3amaemocs TosmuHoo mtpadu t, =0.006m . TIpu upomy

-6
d, - BW :J6 8.7285-10° _ 1 oage
t, 0.006

[Ipuiimaemo mrpa®y 3i crami C235 momepeunum mepepizom 95x 6.aum

(Jomatok 9).

Tabnuusg 3.1. XapakTepucTUKU €IEMEHTIB MEeTalIeBOi 000HMMHU

IlosHayeHHS:

Yy
al X b - mmpuna mosnwuii
d - MOMeHT TTonuIl
X ® J - MoMeHT inepuii
g I - paaiyc iHepuii
Xo
Po3Mmipu KyTKiB, MM . 5
= 2% e
R, MM ° &~ g =
b d ’ = ad S
=g %
100 6,5 12 12,8 10,1
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3.3. BuxigHi mani miacuiieHHA 3a/0i300€TOHHOI KOJIOHH METAaJEBOIO
0001iMOI0

Ne Icuyroue Hapanraxxenus Kitac Bucora konony, Po3mip
Bap HaBaHTAKCHHSI, Tmicast oetony B Lo (Mm) MONIEPEYHOTO
N1 (kH) i ICUJICHHS, nepepizy Mm
N, (kH)
b h
1 400 800 B20 6200 250 400
2 420 780 B25 7200 300 400
3 440 850 B25 8800 350 400
4 460 780 B30 9200 400 500
5 480 880 B30 10800 400 600
6 500 900 B15 5800 250 400
7 520 930 B20 6400 300 600
8 540 910 B25 8000 350 600
9 560 950 B20 9400 400 500
10 580 1000 B30 10200 400 600
11 600 1020 B35 11200 450 500
12 620 980 B20 12200 450 600
13 410 850 B25 8600 500 500
14 430 830 B20 7800 550 600
15 450 910 B30 6400 600 600
16 470 950 B20 7600 250 400
17 490 1010 B20 6600 300 450
18 510 1050 B25 8800 300 550
19 530 1070 B25 9400 300 500
20 550 1090 B25 10600 350 500
21 570 1100 B30 11400 350 550
22 590 1130 B30 12600 400 500
23 610 1150 B30 6400 450 500
24 630 1200 B35 7400 400 600
25 650 1300 B35 10600 450 600
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IuTanus s camonepeBipKu

1. IIpoananizyiiTe OCHOBHI CIIOCOOM IMiICUICHHS a00 BiTHOBJICHHS HECY4Ol
3JaTHOCTI CTUCHYTUX KOHCTPYKIIIH.

2. Ilo coboro sBisie pO3paxyHKOBA CXema MIJACUICHHS CTUCHYTHX
KOHCTPYKIIH 1 iK1 HeOOX1AH1 JaH1 Ha Hii MOBUHHI OyTH 300pakeH1?

3. Po3kpuiite ¢13u4HYy CYTh pOOOTH CTUCHYTHX KOHCTPYKIIIH.

4., HapeniTh BIAMIHHOCTI MIACWJIEHHS 3aJ1300€TOHHHUX Ta KaMm SIHUX
KOHCTPYKITIH.

5. UuM BIApI3HIETBCA pOOOTA IMEHTPAIBHO-CTUCHYTOI KOHCTPYKIIII BiJl
M03allEHTPOBO-CTUCHYTO1?

6. SIxk BU3HAYA€THCS TOJATKOBA CUJIA, sIKA JII€ HA €JIEMEHTH MiACUIICHHS ?

7. HaBediTh anropuT™M po3paxyHKy HiJACUICHHS CTUCHYTOT'O €JI€MEHTY.

8. SIk mepeBipsieThCs HECyYa 3AaTHICTh KOJIOHU?

9. Slkwmif mapameTp XapakTepu3ye BIUTHB IMO3/I0BXHBOTO BUTHHY?

10. TIlpoananizyiite kKoe(dillieHT yMOB poOOOTH B 3aJIEKHOCTI  BIif
KOHCTPYKIIH.

11. Sxkuii copTaMeHT MOKHA BUKOPUCTOBYBATH B SIKOCT1 000iMU?

12. SIxi mapameTpu BIUIMBAIOTh Ha BHOIp Mepepi3y eIeMEHTIB 000iMu?

13. Skuit mapameTp XapakTepu3ye BKJIIOYEHHS €JIEMEHTIB IiJICUJICHHS B
CHUIBHY POOOTY 3 KOHCTPYKIIIEIO?

14 TlpoanamnizyiiTe BUMOTH JI0 KOHCTPYIOBaHHS IITpad?
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4. HIACUJIEHHSA PUT'EJIA LHITPEHT'EJIBHOIO CTAKKOIO

JUIsl micUNIeHHST pUTelss B OKPEMHUX BHITQJKaX MOXXHA BUKOPHCTOBYBATH
mmpenrenbHl Oanmku. Taka Oanka CKJIQmgaeTbecsi 3 MPOCKTHOTO JBOTaBpa, B
HUKHBOMY PiBHI SIKOTO BJIAIITOBYIOTH IMIMPEHTEIbHY CTSHKKY 3 apMaTypHOI CTalIl.
Jns  edekTUBHOTO BBEACHHS B pPOOOTYy OalKM TMIACHICHHS Hampy>KEeHHs
HIMPEHTeIbHOI CTSKKU JOUIILHO BUKOHYBAaTH MICHS MOHTaXY IIIMPEHTEIbHOT
Oanku migcwieHHs. [lpu 1pomMy BBeleHHS B pPOOOTY IINMPEHTENbHOI Oanku
MJCUICHHS MapayielIbHO MOKHA 3a0e3MeuyBaTH BUKOPUCTAHHAM IT1JICUITIOBAIBHUX
€JIEMEHTIB M1’)K OCHOBHOIO KOHCTPYKIII€IO Ta €IEMEHTAMU IT1JICUICHHS.

[Ipuniun po6OTH WIMpeHredss — 3BOPOTHUN 3TrUHAIBHUN MOMEHT, KOJIH
CTPYKHI IITIPEHTEIIS MPAIIOI0Th SIK JI0JIaTKOBA MOIMEPEAHBO HAMPY>KEeHA apMaTypa.

Puc.4.1.3aranbHuil BUTIISA TACUIICHHS PUTEIIS

4.1. lani 1yis IpoeKTYBaHHSA

Ha 3amizoberonHy Oanky 3 po3paxyHKOBUM HpoiaboToM L,,=8 M Ta
po3mipamu norepeuroro mepepizy b=30 cm; h=60cMm nie icHyroue HaBaHTaKEHHSI:
0y =26 xH/m, HaBaHTa)XEHHS TICIIS TACUICHHS OalKu cTaHOBUTUME () =32 KH/Mm.

Knac 6erony B20, poboua apmatypa 4216 A400, MoHTaxxHa apMmaTypa 2@
10 A240. Po3paxyHkoBa cxeMa HaBejieHa Ha puc. 4.1.

[TpuiinaTi Martepiaay 1 iXHI XapaKTEPUCTUKW BU3HAYAIOTHCS 3 TaOJHIN Y
Honatky 1 ta 2:
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beron B20: R, = 11.5MI1a, E, =27000 MIIa, yy,, = 0.9 ;
Apmatypa A400: Rs = 365MlIla, E5 =200000 MIIa
Apmarypa A240: Rg = 225Mna.

f 22 10A240C ..,_T_._
—)l © 3 ot ' AdRsc
Q ‘ < > -
| ~ :i A.Rb
_% - -
"y AsRs
Byson 1 = A,
. no 1-1 M5
N S - N
on i ~= e udic ]I = = = = /‘;’ =5 on
~ / Ry e 11
B e = e -
|| es1600 | a,= 4800 ,  0:1600 ||

|65

PI/ICYHOK 41 - POBanYHKOBa cXEMa HiI[CI/IJ'IeHHSI pureira mIpCHIrCJIbHOIO
CTAXKOIO

4.2. AnropuT™m po3paxyHKy
BusnauaeMo po3paxyHKOBHH MPOJIT
L, =L, ~2-¢ =8000-2-190 = 7620.mm

C - onupaHHs OalKU Ha CTIHY (KOJIOHY), MM,
¢ >125- I HeriIsTHOT KIa K,
¢ >120- nns 3ami306eToHy;
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-1

¢ = Eb -10 . JJIs KOJIOHH, A€ b- IMMPHUHA KOJIOHU, MM,

c = %400—10 =190mm
y :D zﬂzo = 300mm

¢ =y+50=300+50 = 350mm

Bu3nagaemo BiICTaHb 10 pO3MOPY IIIPEHTEIS

np

2

L —a —4
1 8000—-4800 — 16001011

a =

7€ a, - CEpEIHINA MPOJIT MIMPEHTENs, SKUH BU3HAYAETHCS:

a=0,25+0,6 L =0,6-8000=4800rm
Buznauaemo Hecyuy 37aTHICTh OAJIKU A0 MOCUJICHHS (PEKOHCTPYKIIii)
M, = Rybx(hy — 0,5x) + Ry As(hy —a') =
=11,5-25-8,439(55,2—-0,5-8,439) +

+375-1,57(55,2 — 4,8) = 15336,26xHcm = 153,36kHM
3 YMOBU PIBHOBaru

=8.439cm

‘= R.-A-R, -A _37.5-8.04-37.5-1.57
R,-b 1.15-25

h, =h—a =600-48 =552 um

a=c+05 d+v =20+0,5(16+40) = 48um

c>20mm
c>d
v=2-c=2-20=40mm

BuzHauaemo J1104nid Ha pUTeb 3THHAIBHUNA MOMEHT 10 PEKOHCTPYKIIIL

2 2
4L _ 2688 — 208K Hn

M) = )

Busznauaemo pitounii Ha pureiab 3TMHAIBHAN MOMEHT TICIS PEKOHCTPYKITT 1
30LTBITICHHS] HABAHTAXKEHHS
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2 2

M, =% 5 328 _osemn,
8 8

M b= 256xHm = M, =153.36xHMm , TO6TO HEOOXiAHE ITiACUIEHHS PUTENS.

Buznauaemo 3ycrinis B CTSOKIN HITIPEHTENS (pO3Iip)

M,-M, 256-153.36
C 0.35
Bu3zHagaeMo miomty nonepeyHoro nepepizy MIpeHrebHOT CTSHKKH

N = =293.26xkH

A, = N = 293.26 =9.775cm?
7o Ry 0.8-37.5

Ipuiimaemo 3rigHo i3 copramentom 2J25A400C (A, = 9.82cm’)

CymapHuit MOMEHT Y IPOJIBOTI CKJIAIA€ThCS 13 BpaXyBaHHIM 3HAKa OpPJAMHAT
OXOILTIOI0YOi Ta TPUKYTHOI €MIOPH MOMEHTIB (puc.4.3.)

M,, =M, —M,, —M, =256-73.315-175.95 = 6.735xH

HaBogumo cuctemy cui 10 o/iHi€l 30BHIHBOL cuii N 3

CKCHOCHTPUCUTCTOM:
M
e, =~ _ 6735 5009,
N 293.26

Toni e=e,+h, —y=2.29+55.2-30 = 27.49cu
Peakuis mmpenrens Ha Oanky

V = Ntgp =293.26 - 60 =109.97xH
160

OnopHUil MOMEHT
M,, = Nc; = 293,26 - 0,252 = 73,315kHm

MowmeHT BiJ] peaKIlii MmpeHres

M, =V -a=109.97.1.6 =175.95xHm
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Pucynok 4.3 — Emtopu MOMEHTIB 710 Ta MICIIs PEKOHCTPYKIIIT

[lepeBipsieMo Hecyuy 3AaTHICTh TIEpepPI3Yy.
3 yMOBU PIBHOBArH MiCJIsl PEKOHCTPYKITIT
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N+RA =R,A +R, -b-x
_N+RA-RA _29326+37.5-982-375157 o

g= X200 _ 43797 2 £ 0616
h, 55.2
@ 0.758
£ = - ~0.616
O l_a)j 375 (1 0.758)
oo U 11) 7500 11

®» =0.85-0.008-11.5=0.758

ITepeBipsieMo MILHICTB MICHs MIJICUIICHHS. BpaxoByrouu 3MiHy
KOHCTPYKTHBHOI 1 pO3pPaxXyHKOBOI CXeM, HeCy4a 3[JaTHICTb MICTs MicUiIeHHs Oye

N-e<R_A (h,—a)+R,-b-x(h, ~0.5x) =37.5-1.57(55.2— 4.8) +
+1.15-25-20.96(55.2 - 0.5- 20.96) = 29915 5xHcwm = 299,115k Hwm

N.-e=293.26-0.2749 = 80.61xHm < 299,115xHm
YMoOBa BUKOHY€THCSI, TOOTO MILHICTh MICIIS M1JICUJICHHS 3a0e3eyeHa.

4.3. KoHcTpyloBaHHS IINPEHT eI

JIns BKJIIOYEHHs INIPEHTeNs B CIUIBHY POOOTY 3 pHUreleM MpHAMAaeMO
Ionepe/IHe HaNpyXeHHs B HboMy o =100MTIla =10xH | M’

Heo0xigHe mogoBXEeHHS MIITPEHT e

- .
Al 2wt 100 880
E 2-10

sp
ne | =2a+a =21.6+4.8=8x=800cmu

=0,4cm

Po3paxoByeMo BenuuuHy 30MMKEHHS CTEpPKHIB O y TPOIBOTI  JUIs

CTBOPEHHSI MOMEPEAHBOTO HAMPY>KEHHS B CTSDKIIL:

o=b-y a+Al “—a? =25-.] 480+0.4 * 4807 =5.4cn

BpaxoByroun mogaTiuBICTh BY3J1iB, IPUAMAEMO & = 5cy
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4.4. BuxiaHi 1aHi 1 NiACWIEHHS PUTreJis IINPEHTeJbHOI0 CTSKKOI0

Ne Icuyroue | HaBantaxk | Kiac PoGoua Mouraxna | Po3paxyHk Po3mip
Bap | HaBaHTaXeH CHHS Oerony | apmarypa apmarypa OBHUH HOTIEPEYHOT
HS, Ticis B POJIT, 0 Tiepepizy
01 (xkH/m) | migcunens Lo (m) cM
4 (b ) b [ h
1 22.0 35.0 B20 | 4216 A300 | 2210A240 6.2 25 40
2 23.0 37.0 B25 | 6216 A300 | 2210A240 7.2 30 40
3 27.0 33.0 B25 | 418 A300 | 2€10A240 8.2 35 40
4 35.0 48.0 B30 | 4220 A400 | 2210A240 9.2 40 50
5 41.0 54.0 B30 | 6220 A400 | 2210A240 10.4 40 60
6 14.0 22.0 B15 | 4214 A300 | 2210A240 54 25 40
7 43.0 40.0 B20 | 6218 A300 | 2€10A240 7.4 30 60
8 50.0 59.0 B25 | 4222 A400 | 2210A240 8.4 35 60
9 51.0 64.0 B20 | 6922 A400 | 2910A240 9.4 40 50
10 62.0 77.0 B30 | 4224 A400 | 2210A240 10.4 40 60
11 63.0 79.0 B35 | 4224 A300 | 2210A240 11.2 45 50
12 70.0 79.0 B20 | 6224 A400 | 2€10A240 12.2 45 60
13 73.0 88.0 B25 | 4225 A400 | 2€10A240 8.6 50 50
14 81.0 96.0 B20 | 4925 A500 | 2910A240 7.6 55 60
15 81.0 99.0 B30 | 6225 A500 | 2210A240 6.6 60 60
16 25.0 37.0 B20 | 4216 A300 | 2210A240 7.0 25 40
17 20.0 28.0 B20 | 4216 A300 | 2€10A240 6.0 30 45
18 30.0 37.0 B25 | 6216 A300 | 2€10A240 8.0 30 55
19 35.0 42.0 B25 | 4218 A400 | 2210A240 9.0 30 50
20 40.0 49.0 B25 | 4220 A400 | 2210A240 10.0 35 50
21 45.0 54.0 B30 | 4220 A400 | 2210A240 11.0 35 55
22 50.0 59.0 B30 | 4222 A400 | 2€10A240 12.0 40 50
23 55.0 64.0 B30 | 4924 A500 | 2210A240 6.0 45 50
24 60.0 71.0 B35 | 4225 A500 | 2210A240 7.0 40 60
25 70.0 82.0 B35 | 4228 A500 | 2210A240 10.0 45 60
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IuTanus s camonepeBipKu

1. TIpoanani3yiiTe OCHOBHI BIJIMIHHOCTI IiJICUJICHHSI pUTEIS IITPEHTeIbLHOIO
CTSIKKOIO.

2. HaBenite rpadiune 300paxeHHs PO3PAXyHKOBOI CXEMH MiJCHIICHHS
pUTres MITPEHTeIbHOIO CTIKKOIO.

3. SlkuM 4YMHOM WINpPEHTENbHA CTSHKKA BKJIIOYAETHCS B poOOTY 3
1 ACHITIOBAIbHUM €JIEMEHTOM?

4. HaBeniTh OCHOBH1 XapaKTEPUCTUKH OCTOHY.

5. SIki kiacu apMaTypu BU 3Ha€TE?

6. Sxi icHyroTh Kiacu 6eTony? 11{o BoHM XapakTepu3yrOTh?

7. HaBeniTh anropuT™ po3paxyHKY MiJCHIICHHS IIIPEHTEIBHOIO CTSKKOIO.

8. SIk mepeBIpsIEThCSA HECyYa 3/IaTHICTh OaIKU?

9. Illo Take BMCOTa CTUCHYTOI 30HH 1 SIK BOHA BU3BHAUAETHCA?

10. TIIpoanamizyiite koe(diieHT yMOB poOOTH B 3aJE€XKHOCTI BiJl
KOHCTPYKITIH.

11. Sxuii copTaMeHT MOKHAa BHKOPHUCTOBYBATH B SIKOCTI IUIPEHIENbHOI
CTSIKKA?

12. SIxi mapameTpu BIUIMBAIOTh Ha BHOIp Mepepi3y MIIPEHTENbHOT CTSHKKU?

13. [IpoanamizyiiTe BUMMagKOBUN Ta PO3PAXyYHKOBHIA €KCIIEHTPUCUTETH ?

14. Slk BU3HaUalOThCA CyMapHi MOMEHTH 3 YPaxXyBaHHSIM IT1ICUICHHS ?

15. SIx BUKOHY€THCS KOHCTPYIOBAHHS IIMPEHTES?

16. Sk BU3HaUA€THCS PO3PAXyHKOBHUH MPOJIIT OATKN?
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5. HIZCUJIEHHSA PUTEJISA T'OPU30HTAJBHO HAIIPYXEHOIO
CTAXKOIO

Bimomum meTtomoM 30UTBIICHHS HECydoli 3JaTHOCTI €JIEMEHTIB Ha [0 3TUHAIBHHX
MOMEHTIB € 3aCTOCYBAaHHS TOPH30HTAIBHUX IONEPEIHHO HANPYKEHHUX 3aTSHKOK, PO3TAIIOBAHUX
BJIOBX HIXHBOI (PiOpH 3rHHAHOTO €JIEMEHTY. 3aTsHKKa JI03BOJISIE CTBOPUTHU JOCTATHIM OOTHCK
Oanku. [lonepenHbo HAMpyXeH1 3aTSHKKUA TPaAULIHHO OyBalOTh TPHOX BUAIB: TOPHU3OHTAJbHI,
HINPEHTeNIbHI Ta KOMOIHOBaHi

30BHIIIHIO apMaTypy y BUIVIAAI TOPU30HTAIBHOI 3aTSKKH 3aCTOCOBYIOTh B OCHOBHOMY
JUTSL  CTIPUWAHSATTS 3TUHAIBHUX MOMEHTIB Ta 30UIBIICHHS, BIAMOBIIHO, HECYd4oi 3MaTHOCTI
KOHCTpyKuii. [Ipu mifcuiaeHH] WINpeHrelbHUMH 1 KOMOIHOBAaHMMH 3aTSDKKaMH, OKpPIM BHILE
HaBeJICHUX 3yCWJIb, Ha €JIEMEHT JII0Th JOJATKOBI PO3BAHTAXKYIOUl 3yCHIUIS B MICISX HEPETHHIB
TSOKIB, SIKI B3AaEMOJIIOTH 3 Oankoro. 3rHHAHI €JIEeMEHTH 3alli300€TOHHUX KOHCTPYKIIHN 13
30BHIIIHIM apMyBaHHSIM Yy BHIUIAJI 3aTSHKKH HEPETBOPIOIOTHCS Ha IO3AIEHTPOBO CTHCHYTI,
3MIHIOIOYH OJJHOYACHO CBOIO ITOYATKOBY KOHCTPYKTUBHY CXEMY.

[lomepenHe HampyXeHHs 3aTsDKOK MOYKHAa BHUKOHYBAaTH SIK 3a JOINOMOTOIO TalOK Ta
CTSDKHUX MY(T, TaK 1 3 BUKOPUCTaHHAM IHONEPEAHbOTO MiJIrpiBaHHs CTPHXKHIB 3aTSHKOK. SKIo
MOTIEPETHRO HAMPYKEHI 3aTSHKKU 3aKPIIUTIOIOTHCS 0 ICHYI0401 poO040i apMaTypy KOHCTPYKIIIH,
HEOOX1JJHO IepeBIPATU T0OCTATHICTh 30HH aHKEPYBaHHsI OCHOBHOI apMaTypH.

[ToreperHBO HAPYXKEHI 3aTSHKKKA MOXKYTh BUKOHYBATHCH SIK 3 OKPEMHUX CTPHKHIB, TaK 13
IPOKAaTHUX MPO]LIIB .

[TonepeqHbO HAMPYXKEHI 3aTSHKKA BUKOHYIOTH 3 PO3TAITyBaHHSIM OKPEMHX CTPHXKHIB Ha
OOKOBUX MOBEPXHAX OasloK a00 MO HWKHIN TpaHi.

Puc.5.1. 3aranbHuii BUTIISAT TOPU3OHTATBHO HAMPYKEHOO CTSHKKOIO
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5.1. BuxigHi 1aHi 111 IPOEKTYBaHHSA

Ha 3amizo0etoHHy Oanky 3 pO3paxyHKOBUM MposiboToM L., =8 ™ Ta
po3mipamu norepeunoro mnepepizy b=30 cm; h=60cm i€ icHyr0Ye HaBaHTaKCHHS
0y =26 xH/m, HaBaHTa)XCHHS TICIIS MiICUIICHHS OaJIKu CTaHOBUTUME (O, =32 kH/Mm.
Bci nani BiamoBimaroTh npukiamy 3.1.

Kinac 6erony B20, poboua apmatypa 4216 A400, MoHTaxxHa apmaTypa 2
10 A240. Po3paxyHkoBa cxeMma HaBeJeHa Ha puc. 4.1.

[TpuiinaTi Martepiaay 1 iXHI XapaKTEPUCTUKH BU3HAYAIOTHCS 3 TaOJHIN Y
Honatky 1 ta 2:

beton B20: R, = 11.5MIla, E, =27000 MIla, yy,, = 0.9 ;

Apmarypa A400: Rs = 365MIla, E; =200000 MIla

Apmarypa A240: Rs = 225Mrma.

5.2. AJIrOpUTM PO3PaXyHKY
Buznauaemo po3paxyHKOBHI MPOIIT

L, =L, ~2-¢ =8000-2-190 = 7620.mm

C - onupaHHs OAJKK HA CTIHY (KOJIOHY), MM;
¢ 2125_ nng nermsHoi KimaaKy;

¢ 2120. g 3anizo6erony;

o1
c = Eb -10 . JUTSE KOJIOHH, 1€ D- IIMprHA KOJIOHH, MM;
c = %400 —-10=190mm
h
=— = @ = 300mm
2 2

¢ =y+50=300+50 = 350mm

Busznauaemo Hecydy 31aTHICTh OaIKu JI0 MOCUJICHHS (PEKOHCTPYKITiT)
M, = Rybx(hy — 0,5x) + R, As(hy —a') =
=11,5-25-8,439(55,2—-0,5-8,439) +
+375-1,57(55,2 — 4,8) = 15336,26xkHcm = 153,36kHM

3 YMOBH PIBHOBAaru
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_R-A-R,-A 375.8.04-37.5-1.57
R,-b 1.15-25

h, =h-a =600-48 =552uu

a =c+0.5 d+v =20+0,5(16 +40) = 48um

c>20mm
c>d
v=2.-c=2-20=40mm

X =8.439cu

’ 25 10A240C [ N
_)| g"" & ' ARsc
M < | > -
4 ~ ARb
N _\ — -
_1>| % w S S ——————— _ﬂg&.—_
4216440 s =

no 1-1
D o /v@
- e
a,= 4800 |
T T |
. - Z'ZB_ysefi !
[ — P A

165 | |_R7 L, =7670 | l165

] - ,,=8000 |

Pucynok 4.1 - [lincunenHs 6anku ropu30HTAIBHOIO CTSHKKOIO

Busnauaemo nirounii Ha OajKy 3rMHaJIbHUI MOMEHT MICJsI pEKOHCTPYKIIT 1
301IBIIICHHS HABAHTAXCHHSI

gl 328

M, 3

= 256kHwm
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M o= 256kHm = M, =153.36xHMm , TO6TO HEOOXIAHE MTiACUICHHS PUTEIIS.

Buznagaemo 3ycuiuist B CTSOKIT IITpeHTestst (po3Iip)

M, -M, 256-153.36
c 0.35

N =293.26xkH

Busnadaemo mioly nmonepeyHoro nepepizy MmIpeHreabHol CTIKKU

A, = N = 293.26 =9.775cm?
7o Ry 0.8-37.5

Ipuiimaemo 3rigHo i3 copramentom 2025A400C (A, = 9.82cm?)
3yCHILIA B CTSKI{ CTBOPIOE MOMEHT

M, =—-Nc=-293.26-0.35=-102,641xHwm

CyMapHuii MOMEHT y MPOJIbOTI CKIAAAETHCS 13 BpaxyBaHHSAM 3HaKa OpJAMHAT
OXOIUTIOI0YO1 Ta TPUKYTHOI €MIOPU MOMEHTIB

M,, =M, —M,, =256 -102,641 =153, 359xH

[IpuBogumo  cuctemy cuid A0  OJHIEL  30BHIIHBOT  cuiu N 3
€KCLIEHTPUCUTETOM

M,, 153359

e =
° N 293.26
e=e,+h,—y=52+55.2-30="77,2cm

=0.052m

Tomi

BusnHauaeMO0 BHCOTY CTHUCHYTOI 30HM «X» IO3aLEHTPOBO CTUCHYTOTO
eJIEMEHTa 332 YMOBU PIBHOBaru

N+RA =R _A +R, -b-x
 _N+RA-R,A _29326+37.5-9.82-37.5-157

=20.96cm
p= X290 _ 3797 £ —0616
h, 552
SR = 7 B 3750'7580 75~ 0010
1+ Isr. 1—“’) 1+°222 11 ]
o, U 11 500 11

®»=0.85-0.008-11.5=0.758
[TepeBipsieMo MILHICTB MICHIS 1ICUJICHHS.
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N-e<R_A (h,—a)+R,-b-x(h, ~0.5x) =37.5-1.57(55.2— 4.8) +
+1.15-25-20.96(55.2 - 0.5- 20.96) = 29915 5xHcwm = 299,115k Hwm

N-e=293.26-0.772 = 226,39« Hm < 299,115« Hm
YMoOBa BUKOHY€ETHCSI, TOOTO MILHICTB MICIIS M1JICUJICHHS 3a0e31edeHa.

5.3. KoHcTpyloBaHHS HINPeHTeIs

JIiss BKITIOYEHHS IITIPEHTEN B CIUIbHY POOOTY 3 pHIreieM NpHIMaeMO
MONEePEHE HANPYKEHHS B HBOMY o, =100MTIla =10xH / cm’

Heo0xigHe mogoBXeHHS MITTPEHT s

Al Tal 100800 o,
E, 210
1o |=2a+a, =21.6+48=8u=800cu

Po3paxoByeMo BenuuuMHy 30JMKEHHS CTEpXKHIB O Y TMPOJBOTI IS
CTBOPEHHSI MOIEPEAHHOTO HAMPY>KEHHS B CTSIKIIL:

o=b—\] a+Al *~a’ =25-,/ 800+0.4 ° ~800° = -0,3c

BpaxoByroun nogatinuBicTk BY3IiB, IpuiiMaeMo o = —0,5cu
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5.4. Buxigni gaHi A0 MiACWIEHHA PpUrejasi TOPU3OHTAJIBHO
HAMPY-KEHOK CTIKKOI0
Ne Icuyroue | HaBantaxx | Kiiac PoGoua Monraxna | Po3paxyHk Po3mip
Bap | HaBaHTaXeH CHHS Oerony | apmarypa apmarypa OBHUH HOTIEPEYHOT
HS, mics B HPOJIIT, 0 Tmepepisy
01 (xkH/m) | migcuneHns Lo (m) cM
4 (b b [ h
1 22.0 45.0 B25 | 4218 A300 | 210A240 6.2 35 40
2 21.0 37.0 B20 | 6216 A300 | 2€10A240 7.2 30 40
3 27.0 34.0 B25 | 4218 A300 | 2210A240 8.2 25 40
4 34.0 49.0 B30 | 4220 A400 | 2210A240 9.2 40 50
5 40.0 55.0 B30 | 6220 A400 | 2210A240 10.4 40 60
6 13.0 22.0 B15 | 4214 A300 | 2210A240 54 25 40
7 48.0 60.0 B20 | 6218 A300 | 2210A240 7.4 30 60
8 51.0 59.0 B25 | 4222 A400 | 2210A240 8.4 35 60
9 51.0 66.0 B20 | 6222 A400 | 2210A240 9.4 40 50
10 62.0 78.0 B30 | 4224 A400 | 2210A240 10.4 40 60
11 61.0 79.0 B35 | 4224 A300 | 2210A240 11.2 45 50
12 70.0 79.0 B20 | 6924 A400 | 2210A240 12.2 40 65
13 73.0 88.0 B25 | 4225 A400 | 2210A240 8.6 50 50
14 81.0 96.0 B20 | 4225 A500 | 2210A240 7.6 55 60
15 81.0 99.0 B30 | 6225 A500 | 2€10A240 6.6 60 60
16 25.0 37.0 B20 | 4216 A300 | 2210A240 7.0 25 40
17 20.0 28.0 B20 | 4216 A300 | 2210A240 6.0 30 45
18 30.0 37.0 B25 | 616 A300 | 2210A240 8.0 30 55
19 35.0 42.0 B25 | 4218 A400 | 2#10A240 9.0 30 50
20 40.0 49.0 B25 | 4220 A400 | 2210A240 10.0 35 50
21 45.0 54.0 B30 | 4220 A400 | 2210A240 11.0 35 55
22 50.0 59.0 B30 | 4222 A400 | 2210A240 12.0 40 50
23 55.0 64.0 B30 | 4224 A500 | 2210A240 6.0 45 50
24 60.0 71.0 B35 | 4225 A500 | 2€10A240 7.0 40 60
25 70.0 82.0 B35 | 4228 A500 | 2210A240 10.0 45 60
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IuTanus s camonepeBipKu

1. ITpoananizyiiTe OCHOBHI BIIMIHHOCTI ITIJICUJICHHS PUTEJISI TOPU30HTAIBLHO
HaIPY>KEHOIO CTSKKOIO.

2. HaBenite rpadiune 300paxxeHHs PO3PAXyHKOBOi CXEMH MiJCHIICHHS
pUTress TOPU30HTAIBHO HAMPYKEHOIO CTSKKOIO.

3. SlkuM YMHOM TOPU3OHTAIBLHO HAIMpPYKEHA CTSKKA BKIIOYAETHCSA B POOOTY
3 MiICUITIOBAIBHAM €JIEMEHTOM?

4. HaBeniTh OCHOBH1 XapaKTEPUCTUKH OETOHY.

5. SIki kiacu apMaTypu BU 3Ha€TE?

6. Sxi icHyroTh Kiacu 6eTony? 11{o BoHM XapakTepu3yrOTh?

7. HaBenmitb  anropuT™M  pO3paxyHKy —MIJCUJIECHHS TOPU30HTAJIBHO
HaIPY>KEHOIO CTSKKOIO.

8. SIk mepeBIpsIEThCS HECyYa 3/IaTHICTh OaIKu?

9. 1o Take BUCOTa CTUCHYTOI 30HU 1 SIK BOHA BU3HAYAETHCSA?

10. Ilpoanamizyiite Koe(dillieHT yMOB poOOTH B 3aJIEKHOCTI  Bif
KOHCTPYKITIH.

11. SIxkuii copTaMeHT MO>XHa BUKOPUCTOBYBATH B SIKOCTI TOPHU3OHTAJIBHO
HANPY>KEHOI CTSHKKH?

12. Sxi mapameTpu BIUIMBAIOTH Ha BHUOIp mMepepi3y TOPU3OHTAIBHO
HANPY>KEHOI CTSHKKHU?

13. TlpoananizyiiTe BUIAAKOBHIA Ta PO3PaXyHKOBHUI €KCIICHTPUCUTETH?

14. Sk BU3HaUalOThCA CyMapHi MOMEHTH 3 YPaxXyBaHHSIM ITiJICUICHHS ?

15. SIx BUKOHYETHCSI KOHCTPYIOBAHHS TOPU30HTAIBLHOT HATIPYKEHOT CTSKKHU?

16. SIx BU3HaYa€ThCA PO3PAXyHKOBHM MPOIIIT OaTKu?

17. Illo Take KoedilieHT MO30BKHBOTO 3STHHAHHS ?
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6. BUMOI'M O O®OPMJIEHHSA TA BUKOHAHHA
PO3PAXYHKOBO-TPA®IYHOI POBOTHU

Metorwo  pospaxyHKoBO-rpadiuHOi poOOTH € HaOyTTA CTyJACHTaMHu
MPaKTUYHUX HABUKIB 3 pO3PAXYHKY Ta MPOEKTYBAaHHS MiJACUICHHS 3a11300€ TOHHUX
KOHCTPYKITIH

PospaxynkoBo-rpadiuHa podoTa CKIaAaeThCsl 3 MOSCHIOBAIBHOI 3aIMCKA Ta
000B’s13KOBOTO TpadiyHOTO MaTepiay.

PospaxynkoBo-rpadiuna podora odopmmtoeTbest BignoBigHo mgo JICTY
3008:2015 «Indopmarist Ta gOoKyMeHTalis. 3BITH y cdepl HayKH 1 TEXHIKH.
CrtpykTypa Ta npaBuia 0hOpPMITFOBAHHSD)

TekcT ckimamaeTbes B JPYKOBAaHOMY BHIVIANI Ha apkymax ¢opmary A4
mpugprom Times New Roman kernem 14, mikpsankoBui intepBan 1,5 Lines.
Posmip mipudTy A HanmMcaHHS 3aroJiOBKIB y psAKax 1 KOJOHKax TaOJUIlb 1
MOSICHIOBJIBHUX JAHUX HAa PUCYHKaX 1 B TAOJIUISAX BCTAHOBIIIOE BUKOHABEIIb.

PexomeH/0BaHO Ha CTOpIHKAaX MOSCHIOBAJIBHOI 3alMCKH BUKOPUCTOBYBATH
Oeperu Takoi NIMPUHM: BEPXHIM 1 HIDKHIN — He MeHiie HiK 20 MM, JIIBUI — He
MEHIIEe HIXK 25 MM, paBuil — He MeHIe HiK 10 MM.

OdopMieHHsT KpeclieHb Ta pO3pPaxXyHKOBO-MOSICHIOBAJIbHOI — 3alUCKU
3MIACHIOTh Yy BianosigHocTi 10 Aitounx JACTY (lepxkaBHHX cTaHIapTiB
VYkpainn).

Opiecnmognutl nepenixk po30inie NOSCHIBANIbHOL 3ANUCKIU:

1.Bctyn (0OrpyHTYBaHHS JOLIIBHOCTI PEKOHCTPYKIII Oy/IBENIb Ta CHOPYI,
B1JIOMOCTI PO NPOEKTYBAHHS PEKOHCTPYKIIIi).

2.BuxiJiHi 1aHi1 Ha TPOEKTYyBaHHS.

3.Po3paxyHOK miACUICHHS 3a11300€ TOHHUX KOJIOH.

4.Po3paxyHOK IiJICUJICHHS 3a11300€TOHHUX PUTEITIB.

Jliteparypa.

Jlonatku (HaBeCTH BCl TaOJIUII, SIKUMH KOPUCTYBAJIUCH)

Opiecnmosnutl nepenik epagiunozco mamepiany 00 NOACHIOBAILHOL 3ANUCKU.!

1.Po3paxyHKOBY CXEMY KOJOHHU;

2. CxeMmy MiJCUJICHHS KOJIOHU METaJeBOI0 000HMOIO0

3.Po3paxyHKOBY cxemy purens.

4.Cxema  TIACWIECHHS  puUreis  IIAPHIPHO-CTEPKHEBUM  JIAHIIOTOM
(LIITPEHTENBHOI0 CTAKKOIO)

49



CIIMCOK JIITEPATYPU

1. JIBH B 2.6 - 163:2010. Cranesi koHcTpykiii. Hopmu npoexTyBaHHs,
BUTOTOBJICHHA 1 MOHTaXy. MiuperionOya. Kuis. 2011. — 132 c.

2. JACTY 8539:2015. Ilpokat st OyJiBeNbHUX CTAJIEBUX KOHCTPYKIIIH.
3aranpHi TexHiuHl ymMoBU. YKpIHTL] «Eneprocransy. 2016. — 24 c.

3. ['OCT 8509-57. CoprameHT npokaTHoi cTaii. CTajlb MpOKaTHA KyTOBa
piBHOOOKA.

4, JABH B.2.6-98: 2009. beronni Ta 3ai300€TOHHI KOHCTPYKIIIi.
OcHogHi nosioxkeHHs. Minperionoyn. Kuis. 2011. — 73 c.

S. JIBH B.1.2-2:2006 HaBantaxkenHs 1 BIUMBH. HopMu mpoeKkTyBaHHS.
MinperionOyn. Kuis. 2006.
6. HopmaTtuBHI 1mOKyMeHTa 3 MHTaHb OOCTEXKEHb, MACIOPTH3AIIii,

Oe3meyHoi Ta HaAliiHOI eKcIutyaTauli BUpoOHHUYMX OyaiBens 1 criopyAd. [depxOya
Ykpainu, 2003 p.

1. BusHaueHHsi MIITHOCTI O€TOHHMX Ta 3a11300€TOHHUX KOHCTPYKIIiH.
Kuis: HTYY "KIII", 2006 p.
8. JBH B. 1.2-14-2009 3aranpHi mpUHIUIN 3a0€3M€UeHHS HaJIIHHOCTI

Ta KOHCTPYKTHBHOi Oe3neku OymaiBeib, CIOpYHd, OYyIIBEJIbHUX KOHCTPYKIIM Ta

OCHOB.
9.

50



JOIATOK 1
Po3paxyHKoBi 0nopu Ta MOYaTKOBHA MOYJIb MPY:KHOCTI BAKKOI0 0€TOHY

Po3paxynkoBi omopu | Po3paxyHkoBi onopu | [louaTkoBuit MOJTYJIb
oerony npu | OETOHY NP PO3PaxXyHKY | IPY)KHOCTI ~ OETOHY  IpH
Kiac PO3paxyHKY 3a |32 MEpUWOK  Tpynow | crucHenwi, MIla E, -10°
JPYToo IpyIolo | TpaHUYHUX cTaHiB, MIla
Getony TPaHUYHUX  CTaHiB,
MIlIa
Ha Ha postar | Ha ctuck | Ha po3tsar | [lpu [Ipu TtemoBiii
CTHCK Ry, R, Ry TBEpIiHHI | 00poOui  mpu
R, R ' B aTMOC(EpHOMY
bt.ser 3BUYAWHUX | TUCKY
Rb.ser YMOBaX
B7.5 5.5 0.70 4.5 0.48 16.0 14.5
B10 7.5 0.85 6.0 0.57 18.0 16.0
B12.5 9.5 1.00 7.5 0.66 21.0 19.0
B15 11.0 1.15 8.5 0.75 23.0 20.5
B20 15.0 1.40 115 0.90 27.0 24.5
B25 18.5 1.60 145 1.05 30.0 27.0
B30 22.0 1.80 17.0 1.20 32.5 29.0
B35 25.5 1.95 195 1.30 34.5 31.0
B40 29.0 2.10 22.0 1.40 36.0 32.5
B45 32.0 2.20 25.0 1.45 37.5 34.0
B50 36.0 2.30 27.5 1.55 39.0 35.0
B55 39.5 2.40 30.0 1.60 39.5 35.5
B60 43.0 2.50 33.0 1.65 40.0 36.0
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JOJATOK 2
Po3paxyHkoBe 3HAYEHHS ONIOPY APMATYPH HA PO3TATHEHHS, TA HA CTUCHEHHSA
NpPH PO3PAaXyHKY 32 TPAHUYHUM cTaHOM | rpynu

Po3paxyHkoBi onopu apmatypu 3a rpaHidHuM ctaioM | rp.,MIla
Knac apmarypn PO3TSITHEHHS
CrucHeHHs
[TonoBxHs [Tonepedna, XoMyTH 1 R
R BIJIICHYTI YaCTHHH, sc
° R
sw
A240C (Al) 225 175 225
A300C (All) 280 225 280
A400C (Al 365 290 365
@ 6-8
2 10-40 375 290 375
Atlllc A400C? 365 290 365
AtlVVc A500C
o 8-22 450 290 450
@ 25-32 435 290 435
Bp-1

2 3 375 270 375
4 365 265 365
5 360 260 360

3HaueHHS MOJYJIS IPY>KHOCTI apMaTypu Eg npuiiMaroTbes piBHUMH 1S
apMaTypH KJIaciB 1 HaBeJIeH1 y TaOJIuIII:

Knacu apmatypu | Moaynbs npy»KHOCTI
apmarypu E;
A240C ta A300C | - 210 000 MIla
A400C - 200 000MIIa
A500C - 190 000 MIla
Bp-1 -170 000 MIla
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JOJATOK 3
CopramMeHT npokaTHoi craji. Ctajbs npokaTHa KyToBa piBHOGoKa (Bubdipka 3 TOCT 8509-57)

d
N sl X0 [To3HavyeHH: - }/7,0 -l
’ AN
«Q b - mmpuna moswuii !
d - MOMEHT ToJIHIIi L J
Xi s J - MOMeHT iHepuii H/
( I - paaiyc iHepiii )/
Xo
Po3mipu Biacranb Ocb x-x Ochb Ocb xp-xg Ocb yo-10 Paniycu inepui iy, s 1Box
KYTKiB, MM > £ | Herpa X1-X1 KYTHUKIB IIpU &, MM
b d g ’émz '; < | Baru Zo, I I, 1, Ixo, o, lyo, Iyo, 0=8 | 6=10 | 6=12 | 6=14
2S5 | 55 |
F B m = cM cM cM cM cM cM cM
45 4 5 3,48 2,73 1,26 6,63 1,38 |12,1 105 |1,74 2,74 |089 |216 |224 |232 |240
5 4,29 3,37 | 1,30 8,03 |1,37 |15,3 12,7 1,72 3,33 |088 [218 [226 |234 |242
50 4 55 3,89 3,06 |[1,38 9,21 |154 |16,6 146 194 380 [099 |235 |243 |251 |259
5 4,80 3,77 | 1,42 11,2 | 1,53 |20,9 178 (192 |[463 (098 [238 [245 |253 |261
56 4 6 4,38 3,44 | 1552 13,1 | 1,73 |233 208 |2,18 |541 |[111 |258 |266 |2,73 |281
5 5,41 4,25 | 1,57 16,0 |1,72 |29,2 254 1216 |659 [1,10 |261 |2,72 |277 |2,85
63 4 7 4,96 3,90 |[1,69 189 [1,9 |33.1 299 |245 |781 |[125 |286 |293 |3,01 |3,09
5 6,13 481 |1,74 23,1 194 |415 36,6 (244 [952 |125 |289 |296 |3,04 |312
6 7,23 572 1,78 27,1 193 |50,0 429 (243 |112 |124 (290 |[299 |3,06 |314
70 45 10,7 | 6,20 487 |1,88 290 | 2,16 |51,0 46,0 |2,72 (120 |1,39 |314 |321 |329 |337
5 6,86 538 1,90 319 |216 |56,7 50,7 |2,72 |13,2 [139 |3,16 |3,23 |3,30 |3,38
6 8,15 6,39 | 1,94 376 |215 |684 596 |2,71 |155 |1,38 |3,18 |3,25 |3,33 |3,40
7 9,42 7,39 1,99 430 |2,14 |80,1 682 |269 (178 |137 |3,20 |3,28 |3,36 |3,44
8 10,7 8,37 |2,02 48,2 12,13 |91,9 76,4 |268 |200 |[1,37 |3,22 (329 |337 |3,45
75 5 9 7,39 580 |2,02 395 231 |69,6 626 |291 |164 |149 |3,35 |3,42 |349 |3,57
6 8,78 6,89 | 2,06 46,6 |2,30 |839 739 |29 193 |1,48 |3,30 |344 |352 |3,60
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7 10,1 796 |210 533 229 983 |[846 (289 |221 148 [340 [347 |354 |362
8 115 9,02 |2]15 59,8 2,28 |1130 |949 287 |248 |147 |343 |350 |3,57 |3,65
9 12,8 10,1 ]2,18 66,1 |2,27 |127 105 286 |275 |146 |344 |351 |359 |3,67
80 5,5 9 8,63 6,78 | 2,17 52,7 | 247 1932 |836 (311 |218 |159 [357 [364 |371 |3,79
6 9,38 7,36 |2,19 57,0 2,47 |102 904 |3,11 | 235 |158 |358 [365 |3,72 |3,80
7 10,8 8,51 |[2,23 653 |245 |119 104 309 [270 |158 |[3,60 |3,67 [3,75 |3,82
8 12,3 9,65 |227 734 | 244 |137 116 308 [303 |157 [362 [369 [3,77 |384
90 6 10 10,6 8,33 |2/43 82,1 |2,78 |145 130 350 [340 1,79 |39 |404 411 |4]19
7 12,3 9,64 |247 943 | 2,77 |169 150 349 [389 |178 [399 [406 [413 [42]1
8 13,9 10,9 | 251 106 | 2,76 | 194 168 348 438 |1,77 401 408 |416 |4.23
9 15,6 12,2 2,55 1118 | 2,75 | 219 186 346 486 |1,77 [404 411 |419 |425
100 |65 12 12,8 10,1 | 2,68 122 13,09 | 214 193 3,88 [50,7 |199 436 |443 [4,50 |[4,57
7 13,8 10,8 | 2,71 131 | 3,08 |231 207 388 [542 198 438 |445 |452 |4,59
8 15,6 12,2 | 2,75 147 | 3,07 | 265 233 387 609 198 [440 |[4,47 [454 |4,62
10 19,2 151 2,83 179 3,05 |333 284 384 [ 741 |196 4,44 [452 [4,59 |4,66
12 22,8 179 291 209 |3,08 |402 331 381 869 |195 448 |45 |463 |4,71
14 26,3 206 | 2,99 237 | 3,00 |472 375 3,78 1993 194 [453 |460 [4,68 |4,76
16 29,7 23,3 |3,06 264 | 2,98 | 542 416 3,74 | 112 194 |457 464 |4,72 |4,80
110 |7 12 15,2 119 |2,96 176 | 3,40 | 308 279 429 | 72,7 1219 |476 485 492 |500
8 17,2 13,5 |3,00 198 3,39 |353 315 428 (818 218 [480 [487 495 |502
125 |8 14 19,7 155 3,36 294 | 3,87 |516 467 487 122 249 |530 [546 |553 |5,60
9 22,0 17,3 | 3,40 327 3,86 |582 520 486 |135 248 |541 |548 |556 |5,63
10 24,3 19,1 |3,45 360 |3,85 |649 571 484 |149 |247 |544 |552 |558 |5,66
12 28,9 22,7 |3,53 422 13,82 | 782 670 482 | 174 |246 |548 |555 |562 |5,70
14 33,4 26,2 |361 482 3,80 |916 764 4,78 1200 |245 |552 |560 |567 |575
16 37,8 29,6 | 3,68 539 [3,78 |1051 | 853 4,75 224 |244 |556 |563 |572 |5,78
140 |9 14 24,7 194 |3,78 466 | 4,34 |818 739 547 1192 |279 6,02 |6,10 [6,16 |6,24
10 27,3 215 |3,82 512 433 |911 814 546 |211 |2,78 |6,05 |6,12 [6,19 |6,26
12 32,5 255 |3,90 602 |4,31 | 1097 | 957 543 248 2,76 |6,08 |615 |6,25 |6,30
160 10 16 31,4 24,7 14,30 774 1496 | 135 |1229 |6,25 [319 |[319 |684 [691 |[6,97 | 7,05
11 34,4 27,0 |4,35 844 4,95 |1494 |1341 |6,24 | 348 |3,18 |686 |693 |7,00 |7,07
12 37,4 29,4 |4,39 913 494 |1633 |1450 |6,23 |376 |3,17 |688 |695 |7,02 |7,09
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14 43,3 340 |4,47 1046 4,92 |1911 1662 |6,20 [431 |316 |691 |698 |705 [713
16 49,1 385 |4,55 1175 14,89 2191 |1866 |6,17 [485 [314 695 |703 |710 |7,18
18 54,8 43,0 |4,63 1299 4,87 | 2472 |2061 |613 |537 |313 |700 |707 |714 |7,22
20 60,4 474 14,70 1419 1485 |2756 | 2248 6,10 [589 312 |704 |711 |7,18 |7,26
180 11 16 38,8 30,5 4,85 1216 | 560 |2128 |1933 | 706 |500 |359 |767 |7,74 |781 |7,82
12 42,2 331 14,89 1317 | 559 |2324 2093 |7,04 [540 |358 |769 |7,76 |[783 |7,84
200 12 18 471 37,0 5,37 1823 6,22 | 3182 |28% |7,84 [749 |399 |848 |855 [8,62 |8,69
13 50,9 399 |542 1961 | 6,21 | 3452 |3116 |783 |805 [398 |850 |858 |864 |871
14 54,6 42,8 |5,46 2097 | 620 | 3722 |3333 |[781 |81 |397 [852 |860 |866 |8,73
16 62,0 48,7 | 554 2363 | 6,17 |4264 |3755 |7,78 |970 |396 |85 |864 |8,70 |877
20 76,5 60,1 |5,70 2871 | 6,12 |5355 |4560 |7,72 |1182 |3,93 |865 |8,72 |8,79 |8,86
25 94,3 74,0 5,89 3466 | 6,06 | 6733 |5494 |7,63 |1438 |[391 |8,74 [881 |[8,88 |8,95
30 111,5 87,6 |6,07 4020 | 6,00 |8130 |[6351 |7,55 |1688 [3,89 |883 |890 |8,97 |9,05
220 14 21 60,4 47,4 15,93 2814 16,83 |4941 |4470 [8,60 |1159 438 [931 |[937 |945 |952
16 68,6 53,8 6,02 3175 | 681 | 5661 |5045 [8,58 |1306 |4,36 [935 |[942 949 |956
250 16 24 78,4 615 |6,75 4717 | 7,76 | 8286 | 7492 |9,78 |1942 | 498 | 10,55 10,62 | 10,68 | 10,75
18 87,7 68,9 |6,83 5247 | 7,73 9342 |8337 [9,75 |2158 | 4,96 |10,59 10,65 10,72 10,80
20 97,0 76,1 |6,91 5765 | 7,71 |10401 9160 |9,72 | 2370 | 4,94 |10,62 | 10,69 | 10,76 | 10,83
22 106,1 83,3 |7,00 6270 | 7,69 | 11464 | 9961 |9,69 |2579 | 4,93 |1067]10,74]10,81 10,88
25 119,7 940 |711 7006 | 7,65 |13064 |11125|9,64 |2887 | 491 |10,72]10,79 10,86 | 10,93
28 133,1 104,5 | 7,23 7717 | 7,61 | 14674 | 12244 19,59 | 3190 | 4,86 |10,78 |10,85 | 10,92 | 10,99
30 142,0 1114 | 7,31 8177 | 7,59 |15753 | 12965 (9,56 | 3389 |4,89 |10,82]10,89 10,96 11,03
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JOJATOK 4
CoprameHT apmaTypu

Po3paxyHkoBa 1u1011a IOMepeyHoro nepepisy, oM, MIPU KUTBKOCTI CTEPIKHIB Teope- HiameTpu a1 apMaTypu
g TUYHA KJIaciB
% § 1 2 3 4 5 6 7 8 9 Bara, | A240C | A300C | A400C | Bp-1
et
KT

3 0,071 0,141 | 0,212 | 0,283 | 0,353 | 0,424 0,495 0,565 0,636 0,055 +

4 0,126 0,251 0,377 0,502 0,628 0,754 0,879 1,005 1,130 0,099 +

5 0,196 0,393 | 0,589 | 0,785 | 0,982 1,178 1,375 1,571 1,767 0,154 +

6 0,283 0,57 0,85 1,13 1,41 1,7 1,98 2,26 2,54 0,222 + +

8 0,503 1,01 1,51 2,01 2,51 3,02 3,52 4,02 453 0,395 + +

10 0,785 1,57 2,36 3,14 3,93 4,71 55 6,28 7,07 0,617 + + +

12 1,131 2,26 3,39 4,52 5,65 6,79 7,92 9,05 10,18 0,888 + + +

14 1,539 3,08 4,62 6,16 7,69 9,23 10,77 12,31 13,85 1,208 + + +

16 2,011 4,02 6,03 8,04 10,05 12,06 14,07 16,08 18,10 1,578 + + +

18 2,545 5,09 7,63 10,18 12,72 15,27 17,81 20,36 22,90 1,998 + + +

20 3,142 6,28 9,42 12,56 15,71 18,85 21,99 25,13 28,27 2,466 + + +

22 3,801 7,60 11,40 15,20 19,00 22,81 26,61 30,41 34,21 2,984 + + +

25 4,909 9,82 14,73 | 19,63 | 2554 | 29,45 34,36 39,27 44,18 3,84 + + +

28 6,158 12,32 18,47 24,63 30,79 36,95 43,10 49,26 55,42 483 + + +

32 8,043 16,09 24,13 32,17 40,21 | 48,26 56,30 64,34 72,38 6,31 + + +

36 10,179 20,36 | 30,54 | 40,72 | 50,89 | 61,07 71,25 81,43 91,61 7,99 + + +

40 12,566 25,13 37,7 50,27 62,83 75,40 87,96 100,53 113,10 9,865 + + +

[Tpumitka: 3Hak “+” BU3HAYAE HASIBHICTD JllaMeTpa B COPTAMEHTI JIJIsl apMaTypH JaHOTO Kjacy
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JIOJIATOK 5

JBoTaBpu MeTtaJjieBi. [apsuekarani. (Budipka 3 TOCT 8239-89)

A
%

o ||
= b-s
P | _.".
| g -
Y
+
e JE—
Po3mipu [Tnoma JIOBiZIKOB1 3HAYEHHS IO OCSM
R r |monepeyHoro X-X Y-Y
H h b t . Bara 1 - -
woranha He Ginbme | TePePI3Y: v | % Wx [ x| sk |y | Wy, [y,
MM
cm4 cm3 cM cm3 cm4 cm 3 cM
10 100 55 4,5 7,2 7,0 2,5 12,0 0,46 198 39,7 4,06 23,0 17,9 6,49 1,22
12 120 |64 4,8 7,3 7,5 3,0 14,7 11,50 (350 58,4 4,88 33,7 27,9 8,72 1,38
14 140 |73 4,9 7,5 8,0 3,0 17,4 13,70 572 81,7 0,73 46,8 41,9 11,50 [1,55
16 160 |81 5,0 7,8 8,5 3,5 20,2 15,90 873 109,0 16,57 62,3 58,6 1450 [1,70
18 180 90 5,1 8,1 9,0 3,5 23,4 18,40 [1290 1430 [7,42 81,4 82,6 18,40 [1,88
20 200 [100 5,2 8,4 9,5 4,0 26,8 21,00 [1840 184,0 8,28 104,0 1150 23,10 (2,07
22 220 110 [5/4 8,7 10,0 4,0 30,6 24,00 [2550 [232,0 19,13 131,0 157,0 28,60 [2,27
24 240 [115 |56 9,5 10,5 4,0 34,8 27,30 [3460 [289,0 19,97 163, 0 198,0 [34550 2,37
27 270 (125 6,0 9,8 11,0 4,5 40,2 31,50 5010 [371,0 11,20 |210,0 260,0 41,50 [2,54
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30 300 135 6,5 10,2 (12,0 5,0 46,5 36,50 [7080 [472,0 12,30 [268,0 337,0 14990 2,69
33 330 140 [7,0 11.2 (13,0 5,0 53,8 42,20 9840  597,0 13,50 |339,0 419,0 59,90 2,79
36 360 (145 [/,5 12,3 14,0 6,0 61,9 48,60 |13380 [743,0 14,70 |423,0 16,0 71,10 2,89
40 400 155 8,3 13,0 (150 6,0 72,6 57,00 19062 [953,0 16,20 [545,0 667,0 86,10 (3,03
45 450 (160 9,0 14,2 ]16,0 7,0 84,7 66,50 [27696 [1231,0 [18,10 |708,0 808,0 101,00 [3,09
50 500 (170 10,0 (152 |17,0 7,0 100,0 78,50 [39727 |1589,0 (19,90 [919,0 1043,0 |123,00 {3,23
55 550 180 11,0 (16,5 [18,0 7,0 118,0 92,60 55962 [2035,0 21,80 ]1181,0 |1356,0 151,00 3,39
60 600 [190 [12,0 (17,8 [20,0 8,0 138,0 108,00 [/6806 [2560,0 23,60 [1491,0 [1725,0 (182,00 (3,54
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JNOJATOK 6
Koediuient ymoB po6otu (Budipka 3 /IBH B. 2.6 - 163:2010)

EnemenTn xoHCTpyKITiH

Koedirmient
YMOB pOOOTH

1. banku cymijibHOTO Mepepizy 1 CTUCHYTI elIeMEHTH (pepM MepeKpUTTIB ITij] 3aJlaMH TeaTpiB, KIIy0iB, KIHOTEATPIB, IiJ TPUOyHAMHU, TTiT
NPUMIIICHHSIMH Mara3suHiB, KHUTOCXOBHIII 1 apXiBiB TOLIO TPY TUMYACOBOMY HaBaHTA)KEHHI, 1110 HE IEPEBHUIILY€E Bard MEPEKPUTTS

0,90

2. Kosionu rpoMajcekux Oy/iBeIb 1 ONOP BOJOHAMIPHUX OaIT 0,95
3. KooHr 0THONIOBEPXOBUX BUPOOHUYMX OYy/iBEINb i3 MOCTOBUMHU KpaHAMHU 1,05
4. CTUCHYTI OCHOBHI €JIeMEHTH (KpIM OMOPHHUX ), IPATKH CKJIAJICHOT'O TaBPOBOTO MEpepi3y 3 ABOX KYTHKIB y 3BapHUX (hepMax 0,80
MOKPUTTIB 1 NEPEKPUTTIB IPU PO3PAXyHKY HA CTIMKICTh 3a3HAYCHUX €JIEMEHTIB 13 THyuKicTio X > 60

5. 3aTsHKKH, TATH, BIATSHKKY, MIABICKU MPH PO3PAXyHKY Ha MILIHICTH Y mepepizi 0e3 mociabieHb 0,90
6. EneMenTu KOHCTPYKIIiH 31 cTali 3 rpaHuIeio Teky4docTi 10 440 H/MM , 110 HeCyTh cTaTUYHE HaBaHTaXXEHHS, IPH po3paxyHky Ha | 1,10
MIIHICTB y Tiepepisi, MocaabaeHoMy 0TBOpaMu JiyIsi 00NTiB (OKpiM (HPHUKIIHHUX 3'€JTHAHD)

7. CTUCHYTI €JIeMEHTH IPaTKU MPOCTOPOBUX I'PATUACTHX KOHCTPYKIIIH, BUKOHAHI 3 OJJUHOYHUX PIBHOMOIMYKOBHUX KYTHKIB, SKi
MPUKPITUTIOIOTHCS OJTHIEO MOJIUIICTO (1151 HEPiBHOIIOJIMYKOBHUX KYTHKIB - OUIBIIOI0 TOJHIICIO):

a) Oe3mocepeHbO JI0 MOSACIB 3a JOTIOMOTOK0 3BapHUX IIBIB 00 ABOX OOJNTIB 1 Oinbllle, sIKi BIAIITOBAHI B3JOBXK KYTHKA!

- PO3KOCH; 0,90
- pO3MipKH; 0,90
- po3KOCH 0,80
6) OesmocepeHBO M0 MOSCIB 3a JOMOMOTOI0 OJJHOTo OonTa a00 yepe3 pacoHKY HE3aIEKHO BiJl BUIY 3'€THAHHS 0,75
8. CTUCHYTI €JIeMEHTH, BUKOHAHI 3 OJMHOYHHUX KYTHKIB, SIK1 IPUKPIIIIOIOTHCS O/JHIEIO MOJMIEI0 (JI1s1 HEpIBHONOIMYKOBUX KYTHKIB - 075
MEHIIO MOJIUIIEI0), 332 BUHSTKOM €JI€MEHTIB, HaBeJICHUX Y 1103.7 11i€1 TaONIuIli, a TAKOXK €JIEMEHTIB INIOCKUX (pepM 3 OJMHOYHUX KYTHKIB | '

9. OnopHI1 WIKTH, BUKOHAHI 31 CTaJIl 3 TPAHUIIEIO TeKy4JocTi 10 390 H/MMZ, 110 HECYTh CTATUYHE HABAHTAKEHHS, TOBIIUHOKO, MM:

a) 10 40 BKJIFOYHO; 1,20
6) monan 40 10 60 BKIIOYHO; 1,15
B) moHaja 60 1o 80 BKIIOYHO; 1,10

ITpumitka 1. Koedinientn y.< 1,0 npu po3paxyHKy He CJiJl BpaXOBYBaTH CyMiCHO.

[Tpumitka 2. I1pu po3paxyHKy Ha MILIHICTb y Nepepisi, nociaadIeHoMy OTBOpaMu sl 00ITIB, KoeilieHTH, HaBeJeH1 Bmo3. 611,612,615, ciix

BpPaxoBYBaTH CYMiCHO.

[Tpumitka 3. [Ipu po3paxyHKy ONOpPHUX IUTUT KOe(IlieHTH, HaBeaeH1 B mo3. 9 1 2,9 1 3, ciig BpaxoByBatu cymicHoO. [Ipumitka 4. Ilpu po3paxyHky
3'elHaHb KOEQIIIEHTH V. JUIA €JIEMEHTIB, SKi HaBeJeHl B 103. 1 1 2, ci1ii BpaxoByBaTH pa3oM i3 KoedilieHToM yMoB poOotu 3'eqHanHs y IlpumiTka 5.

VY Bumajkax, He 00yMoBiIeHHX nuMu Hopmamu, y po3paxyHkoBuX Gopmynax cmin npuitmaru y. - 1,0.
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NOIATOK 7
I'panuuni rayukocti exemenris [A] (Bu6ipka 3 /IBH B. 2.6 - 163:2010)

[Ipu po3TsaranHi i 1ii HABaHTaXXCHb
EnemeHTH KOHCTPYKIIii [Tpu cTuckanHi . KpaHiB 0COOJIMBOTO
CTaTUYHUX JTUHAMIYHHUX
pexumMy podboTH

OCHOBHI KOJIOHU 120 - - -
Hpyropsimai kojioHW (CTifiku (paxBepKy, JiXTapiB TOIIO), €IEMEHTH
I'PaTKU KOJIOH, €IEMEHTH BEPTHKAIBLHUX B3¢ Mk KOJIOHAMH (HIXKYE
0aJ0K KpaHOBUX KOJIIN) 150 - - -
[Tosicu, omopHi PO3KOCH 1 CTIHKH IUIOCKUX (epM 1 CTPYKTyp, IO
MepeAaroTh OMOPHI PeaKInii 120 400 250 250
[ami enemenTu GepM i CTpyKTyp 150 400 350 300
HwkHi nosicu miIkpaHoBUX 0aJIoK 1 epm - - - 150
EnemeHnTn BepTHUKambHUX B’Si3ed MK KOJIOHAMH (HIDKYE IMiJKPAHOBHX
0aJI0K) 150 300 300 200
[Hmi enementu B si3eit 200 400 400 300
CrepxHi, sKi CIy)XaTb s 3MEHIICHHS pPO3PaxXyHKOBOI JIOBXXHHHU
CTHCHYTHX CTEP>KHIB, Ta 1HIIII HEPOOOUi eIeMEHTH 200 - - -
Bepxni mnosicu KpOKBSHUX (epM Yy IMpoleci MOHTaxy (IFpaHUYHY
THYYKICTb MiCJIs 3aBEpLICHHS] MOHTaxy( 200 - - -
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JNOJATOK 8
KoedinieHT mo3xoB:xHb0ro 3runanasa ¢ (Budipka 3 JIBH B. 2.6 - 163:2010)

<

= 3HaYeHHs ¢ [ €JIEMEHTIB 3 PO3PAaXyHKOBHUM 01opoM R,,, MIla

E 220 230 240 250 260 270 280 300 320 360
120 0,449 0,434 0,419 0,405 0,392 0,379 0,366 0,343 0,321 0,287
125 0,421 0,406 0,391 0,378 0,365 0,352 0,340 0,319 0,298 0,267
130 0,394 0,379 0,364 0,351 0,338 0,326 0,313 0,295 0,276 0,247
135 0,370 0,354 0,340 0,327 0,315 0,304 0,292 0,275 0,258 0,231
140 0,346 0,330 0,315 0,304 0,293 0,282 0,272 0,256 0,240 0,215
145 0,324 0,309 0,295 0,285 0,275 0,265 0,255 0,240 0,225 0,202
150 0,302 0,289 0,276 0,267 0,258 0,248 0,239 0,225 0,211 0,189
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JTOJATOK 9
MexaHiuHi BJacCTHBOCTI JJHCTOBOI0 T IIMPOKOIMITAOGOBOI0 YHiBepPCAJIbHOI0 MPOKATY TA 3ar0TOBOK /I THYTHX NPogiiiB
(Bubipka 3 JICTY 9539:2015)

MexaHi4Hi BIaCTUBOCTI
V iapHa B’s13kicTb, JUK/cM®, He MEHIIE HiX
KCU
Ha3Ba ['pasms TumuacoBuit iCIIs
. ToBmuHa, MM TUTHHHOCTI 07, . 2 Binnocue KCU KCV :
craii 2 omip o,, H/mMmm MEXaHIYHOTO
H/mMm BUJIOBKEHHS .
CTapiHHSA
3a remmneparypu, °C
HE MEHIIIE HIXK -20 |-40 |-70 | O |-20 |-40 |-70 +20
Bix 2,0 10 3,9 Bxitrou. 235 360 - - - - - - - - -
€235 4,0 235 360 : e - i
C245 Bix 2,0 go 3,9 Bxirou. 245 370 20 - - - - - - - -
> 4,0>30> 235 370 24 29 | - - |34 - - - 29
Bix 2,0 10 3,9 Bxitrou. 255 380 20 - - - - - - - -
€255 >4,0>10> 245 380 25 29 |29 | - |34 | 34 - - 29
ITonax 10>20> 245 370 25 29 |29 | - |34 | 34 - - 29
>20>40> 235 370 25 29 |29 | - |34 | 34 - - 29
Bin 2,0 no 3,9 Bxitou. 345 490 21 - - - - - - - -
>4,0>10> 345 490 21 - 139 |34 | - 34 | 34 - 29
>10>20> 325 470 21 - 134 |29 | - 34 | 34 - 29
C345 >20>40> 305 460 21 - 134 |29 | - 34 | 34 - 29
>40>60> 285 450 21 - 134 |29 | - 34 | 34 - 29
>60>80> 275 440 21 - 134 |29 | - 34 | 34 - 29
~80>160> 265 430 21 - 134 |29 | - 34 | 34 - 29
C345K Bix 4,0 oo 10 Bxirou. 345 470 20 - 139 | - - - - - -
Bin 8,0 1o 16 Bkirou. 355 470 21 - | - - - |34 |34 | - -
€355 ITonanx 16>40> 345 470 21 - - - - 34 | 34 - -
>40>60> 335 470 21 - - - - 34 | 34 - -
>60>80> 325 460 21 - - - - 34 | 34 - -
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>80>100> 315 460 21 - - 34 | 34 -

>100>160> 295 460 21 - - 34 | 34 -

Binx 8,0 1o 16 Bxirou. 355 470 21 34 | 34 34 | 34 -

C355-1 ITonan 16>40> 345 470 21 34 |34 34 | 34 -
>40>50> 335 470 21 34 |34 34 | 34 -

Binx 8,0 1o 16 Bxirou. 355 470 21 34 |34 34 | 34 -

C355K ITonan 16>40> 345 470 21 34 |34 34 | 34 -
>40>50> 335 470 21 34 | 34 34 | 34 -

C35511 Binx 8,0 1o 16 Bxirou. 355 470 21 - - 34 | 34 -
ITonan 16>40> 345 470 21 - - 34 | 34 -

C390-1 Bix 8,0 o 50 Bxirou. 390 520 20 - - - 34 | 34
C390 >8,0>50> 390 520 20 - - - 34 |29
C440 >8,0>50> 440 540 20 - - - 66 | 66
C550 >8,0>50> 540 640 17 - - - 66 | 66
C590 >8,0>40> 590 685 14 - - - 66 | 66
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