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1 OIIMCAHME OBBEKTA KAIIUTAJIBHOI'O
CTPOUTEJIBCTBA

HaCTO}IHlI/Iﬁ IMIPOCKT BLITIOJIHCH HAa OCHOBAHHH 3dJlaHUA Ha ITPOCKTHUPO-

BaHHC.

YuyacTok IJIA CTPOUTCIIBCTBA IMMPOCKTHUPYCMOI'0O MHOI'OKBAPTHUPHOTI'O JKHUJIOI'O

5-3TaKHOTO 3AaHUA PACIIOJIOKCH B T'. BI/II[HOC, MockoBckas O6J'IaCTI>, B paﬁOHe Y.

Onumnuiickoi. 31aHue COCTOUT U3 JBYX CEKIIHIA.

[Toawesn ocymecTBisiercs ¢ yauiibl Onumiuiickoi. [lapkoBka Hai3eMHasl.

3a ycnoBHyr0 oTMeTKy 0,000 mpuHAT ypOBEHb 3€MJIH.

OGas miormap 3manns 513m%. [lnpuua B TOpIe Mex ocsamu 15,1m.

IInomane Texmoamnoibs — 513M2. BeicoTa TEXITOAMObS «B YUCTOTE» — 1,8M.

BricoTa 1-5 staxeii (oT mozia g0 moxa) — 3,0M.

I[JI?I MFH, IMMOJB3YIOIMUXCA KOJICKAMHA Ha BXOAC ITPCAYCMOTPCH ITIOABCMHHUK.

Ha 1-5 sTaxax PaCIIojaararoTCA JKUJIbIC KBAPpTHPBI:

Kumnag mio- OO0mas mwionaab OO0m1as nIomaib
Kom-Bo
aab (Oe3 0aIKOHOB) (c bamxoHaMu)

1-xomHatHas |2 23,4M2 74,920° —
© 1-komHaTHas |2 31m° 89,6Mm° —
£
S 2 2
Z 2-KOMHaTHas |2 61,2m 120m —
(e}
= 2 2

2-KOMHaTHas | 2 55,8m 102,2m —
QI; 1-xomHatHas |2 23.4m° 74,92m° 80,12m°
S
3 2 2 2 2
3 -KOMHaTHasg | 2 RINY 89,6m 104,3Mm
§ 2-KoMHaTHas | 2 61,2m° 104,8M° 114,4m°
(e}
2 2 2 2 2
¢ -KOMHaTHasg | 2 55,8Mm 102,2m 116,6M
<

BrIX0o1 OCyIIECTBIISIETCS 110 DBAKyaIlMOHHOM JIGCTHHUIIC HETIOCPEACTBEHHO Ha-

% pyxy. lllupunra mapma nectHuisl — 1,2M. PaccrosHue Mex Ty MapiiaMu B TJIaHE —
(e}
N 100mm. Beicora moactynenka — 150mM, mupuHa — 300MM, mMpUHA TUIOMIAAKH —
(e}
= 1,2M. JlecTHUIIAa UMEET €CTECTBEHHOE OCBEIICHUE.
S
2
2 Jlucm
g c34f2d8d7561b625 3
= Jlu | Usm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Kposns miockas, He skcmyarupyemasi. Beimonusiercsa no cocray TH Kpos-

11 UHBEPC, 6annacthasi, Tie yKJIOH OpPraHHW30BaH KEPAM3UTOM. YKIOH IMPUHATH

HE

poHok — 2 mT. Orpaxaenue kpoBau — 0,8Mm.

meHee 1,5%. BogooTBoa opraHn3oBaHHbIN, BHYyTPpEHHUH. BOJOOTBOAHBIX BO-

Jlu

U3m.

Ne dokym.

llodn.
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lNodn. u dama

lo

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

2 APXUTEKTYPHBIE PEHHIEHUSA

2.1 TeHepanabHbIi MIaH

VYuyacTok pacrosaraercs psaoM ¢ THMOXOBCKUM ITapkoM B I'. Bugnoe. B pa-
IUyce JTOCTYNMHOCTH HaxonATcs: BuaHOBckas pailoHHasi KJIMHUYECKas OOJbHUIIA
(5mun), Bugnosckas COILLL Ne5 (17mun), nerckuii can «Jlactouka» (11mun).

[IpenBapurenbHOE KOMMYECTBO MpoxkuBaromux — 160yenosek. M3 yvero cie-
JIYeT, YTO MUIOMAIKH IS B3POCIBIX — MHHHEMATBHO 16M%, IeTCKas ILIOMIAAKa — MH-
HUMAJILHO 112M2, MapKOBKa — MHUHUMAaJIbLHO 128M°. DakTHUECKHE IUTONIAIU: ILIO-
IAJIKU JJIS1 B3POCIIBIX — 57,4M2, JIETCKasl IJIOIIAIKa — 202,4M2, MapKOBKa — 350M2.

B 30He 1151 B3pOCTBIX peycCMOTpEHA Oeceka.

O3eneHeHne COCTOUT U3 JUCTBEHHBIX U XBOMHBIX PACTEHHI, a TAK)KE [[BETHU-
KOB.

B npoexTe npuHATHI CIEAYIOMIUE TUITBI JOPOKHBIX MTOKPBITUH:

— IBYXCJOMHOE ac(haabToOETOHHOE MOKPHITHE MPOE3/I0B

— ac(anbTOOETOHHOE MOKPBITHE TPOTYaPOB

— OTMOCTKH ¢ O€TOHHBIM MTOKPBITUEM

— IJIMTOYHOE MOKPBITHUE TIOPOKEK AEKOPATUBHOE

Bnonb npoe3nioB npeaycMoTpeHa ycTaHOBKa OOPTOBOTO KaMHS.

2.2 O0beMHO-IVIAHUPOBOYHOE pellleHne

[InaHupoBKa KUJIOTO AOMa UMEET ayroodpasHyo Gopmy. Bxom ocyiiecTs-

JeH ¢ TiaBHOM Maructpanu. Kaxaplii sTax BKIOYaeT B ceOS HECKOJBKO 1-

KOMHATHBIX H HECKOJIBKO 2-KOMHATHBIX KBApTHp 0OLIeH miomaasio 10 40M° 1 10

60M°. Ob1Iast sKUIas IOMAAb Ha Taxke He npesbimaeT 500M°. JInpT OTCYTCTBYET.

ToprueBbie KBapTUPHI UMEIOT YIIIOBbIE JIOKHH, YTO CTAlI0 OCOOEHHOCTHIO B KOHCT-

pYKTUBHOM petieHuu. Jlomkun umerotcs ¢ 2-5 staxu. OtcyrcTBrue 0aaKoHOB 00b-
SICHSIETCSI BOIIPOCOM

MIPOMEP3aHUS, B CBSA3U C YEM U YTEIUICHUS, METAJUIMYECKUX KOHCTpYKUUii. B

KQKJI0M KBAPTUPE MPOEKTUPYIOTCS OTAEIbHBIN CTOSAK M BEHTUISIIIUOHHBIA KOpPOO ¢

BBIXOJIOM Ha KpoBJ0. OOUIME OKOHHBIX MPOEMOB MO3BOJISET YIOBIETBOPUTH HEOO-

XO0OUMOCTBb €CCTCCTBCHHOI'O OCBCIICHHUA B KBAPTHUPaAX.

Jlucm
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U3zm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

2.3 ApPXHUTEKTYpHOe pelieHune

OcHoBHas 11e51b (hacagHOTO PENICHHs — TOOUTHCS KIIACCUYECKOTO BIIEYaTIIC-
HUsA. JIJ1s1 9TOTO OCHOBHOM OTIENKOM SBIACTCS IITYKATypKa, BHITIOJHIEMAs MO Me-
TAJUTHYECKONW CETKE, UTO TaK)Ke MO3BOJISIET TaKke Oosiee TMOKO BBIIOJHUTH O0JH-
IIOBKY HU3-32 OOJIBILIOTO KOJMYECTBA OKOHHBIX MpOoeMOB. B kadecTBe nekopa uc-
MOJIb3YETCSl apXWKaMeHb. {151 mpuaaHusi HEKOTOPOTO ABM)KCHUS TPUMEHEH JCKOp
Ha JIOKUSIX B BUje Jamened. CaMM JIOJKUU TOJHOCTBHIO OCTEKJICHBI JIBOMHBIM
CTEKJIOMAKETOM.

[{oxo1b 0OIMIIOBBIBAETCS KAMHEM.

Jliist obecriedeHnst 3auThl IOMEIIEHUH OT IIyMa, BUOPAIMA U IPYTUX BO3-
JEUCTBUNA TIPOEKTOM MPEIYCMOTPEHO NMPUMEHEHHE ITYMO3AIIUTHBIX MaTEPHAIIOB:

MHUHCPAJIOBATHBIX IIUT, SKCTPY3HNOHHBIX IICHOIIOJIUCTUPOJIbHBIX ITJINT.

2.4 TenjorexHu4ecKHii pacuer

Paiton ctpoutenscTBa: MockoBckasi 001acTh, T. BugHoe

Ha3znauenue 3nanus: xuioe

Pacuetnas oTHOCUTENBHAS BIAXXHOCTh BHYTPEHHETO BO3yXa U3 YCIOBUS HE
BBINIAJICHHUS] KOHJIEHCAaTa HAa BHYTPEHHUX MOBEPXHOCTSIX HAPYXKHBIX OTrPAKICHHI
paBHa - 55%

OnrtumanbHas TEMIEpaTypa BO3AyXa B )KUIIOM KOMHATE B XOJIOAHBIN EPUOJT
rona tj,—= 20°C

Pacuetnas Temmneparypa HapyKHOTO BO31yXa ey, ONpenenseMas mo Temie-
paType HauboJiee X0JI0IHOM MATHAHEBKH 00ecrieueHHOCThI0 0,92 = -28°C

[IpoaomKUTENBHOCTh OTOMUTEIBHOTO MEPUOAA CO CPEAHEN CYTOUYHOU TEM-
neparypomr Hapy>kHoOro Bo3ayxa 8°C paBHa Zp; = 214cyT

CpenHsisi TeMneparypa HapyKHOTO BO3yXa 32 OTONUTENIbHBIA NEPUO ;= -

3,1°C
Crena:
20mMM — IITYyKaTypKa AeKOpaTUBHAS
250 — kupnuy

YTennuresns - 3KCTPYAUPOBAHHBIN ITEHOIIOIUCTUPOIT

Jlucm
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lNodn. u dama

Bsawm. uHs. Ne

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

30MM — mTyKaTypKa

Tennoduznyeckre nokazarenu MaTepraioB:

Kupnuu: minotHocts — 1800; TemnonpoBoanocts — 0,87; mapornpoHuiiae-
mocth — 0,11

MEHOMOJIMCTUPOII: MIOTHOCTh — 30; TertonpoBoaHocts — 0,035; mapompo-
aumaeMocts — 0,018

mTyKaTypka: miotHocts — 1700; terutonpoBogHocTs — 0,87; maponpoHu-
maemocts — 0,098

OHpe,ZIeJICHI/IG HOPMBGI TEILIOBOM 3alIHUTHI 110 YCIIOBHIO 3H€pFOC6Cpe)KeHI/IH

Onpenenenue rpaayco-CyToK OTONUTENbHOTO nepuoaa mo m.5.3 CHull 23-
02-2003:

Dy = (tiny — the)Zne = (20 + 3,1)214 = 4943°C X cyT

HopMatuBHOE 3HAau€HWE MPHUBEIACHHOTO COIMPOTUBJICHHS TEIUIONEpeaue
clieyeT MPUHUMATh HE MEHEee HOPMHUPYEMBIX 3Ha4YeHUH, onpeaensembix mo CHUIT
23-02-2003 (Tabm.4) B 3aBUCUMOCTH OT IPayCcO-CYTOK pailoOHa CTPOUTEIILCTBA:

Ryeq= a%xDy + b = 0,00035 X 4943 + 1,4 = 3,13m°x°C/Br,
rae: Dy — rpaayco-CyTKH OTONUTENIBHOTO TIeproia B MoCKOBCKO# o0JacTu,

a u b - koapduruentsl, npuHuMaeMbie no tadauie 4 (ecmu CHull 23-02-
2003) wmm mo tabmuie 3 (ecom CII 50.13330.2012) ans cTeH KUJIOTO 3IaHUS
(cTonberr 3).

W3 nmpuBeaeHHBIX BBIIIE BBIYUCIECHUN 32 TpeOyeMOe COMPOTUBICHUE TEILIO-
nepenavn BeIOMpaeM R,.., U3 yCIIOBHS DHEProcOEpeKeHus U 0003HAYAEM €ro Te-
neps Rypo = 3,13 M* X °C/Br,

JIist KaKI0TO CI0s 3a/IaHHON CTEHBI HEOOXOMMO PACCYMTATh TEPMUICCKOE
COMPOTHUBJIEHHUE MO (hopmyIe:

Ri:

> >

o~

rjae: 6; — TOJIIMHA CII0S, MM;

A; — pacueTHbIN KO3(POUITMEHT TETUIONPOBOAHOCTH MaTepuaia ciost Bt/(m X
°C).

1 cnoii (Tykartypka): R; = 0,03/0,87 = 0,034 m? X °C/Br,
3 cnoii (cunukatHblf kupnuy): Ry = 0,25/0,87 = 0,287 m? X °C/Br.

Ornpenenenre MUHUMAIIBHO JOMYCTUMOTO (Tpe0yeMOoro) TEpMUUYECKOTO CO-
MPOTUBJICHUS TETUIOM3OJISIITAIOHHOTO MaTepuaa:

Jlucm
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Jlu

U3zm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

1 1
Ry = Ripo — (Rine + Rexe + ZR)) = 3,13 — (E +55+0,034+ 0,287) =265

rae: Ry = 1ay,, = 1/8,7 - conpoTuBiieHne TEII000MEHY Ha BHYTPEHHEH
MOBEPXHOCTH;

Reyt = llagy = 1/23 - compoTHBiieHHE TEIDIOOOMEHY Ha Hapy>KHOH ITO-
BEPXHOCTH, (py; IPUHUMACTCS 10 TaOMHIE 14 1711 HAPYKHBIX CTEH;

2R; = 0,034 + 0,287 — cymMMa TEpMHUYECKHX COINPOTUBIIEHUM BCEX CIOEB
CTEHbI 0€3 CJIOS YTEIUIUTENS], ONPEAEIEHHBIX C YUYETOM KO3()PUIMEHTOB TEILIONpPO-
BOJHOCTH MAaTE€pPUAJIOB.

TonmuHa yTerauTes paBHa: 5;2 = Ay ° R;ﬁ = 0,035- 2,65 = 0,092m

yT

re: Ayp - KOOQQUIUEHT TEMIONPOBOAHOCTH Marepuana yremurens, Br/(m-°C).

Hcxons u3 cypoBBIX MOTOAHBIX YCJIOBHM MOCKOBCKOM 001acTH, MPUMEM
yremuTens B 150 MM, 4TO €CTh CTaHAAPTU3NPOBAHHOE 3HAUEHUE 10 BCEU CTPAHE.

OnpeneneHue  TEPMHUYECKOTO  COMPOTHUBJICHHUS  CTEHBI U3  YCJIOBHS,
yTO 001Ias TOIMMHA yreruTes oyaer 150mm:

)

1 1
RO == Rint + Rext +2RT,i == ﬁ-l_ﬁ-l_ 0,034 + 0 035

+ 0,287 =
= 4,76M? - C° / BT

rae: 2R;; - cymmMa TepMHAYECKUX CONPOTUBIIEHUM BCEX CIOEB OTPAXKICHUSA, B
~ ~ 2
TOM YHCJIE U CJIOS YTEIUIUTENS, IPUHATOW KOHCTPYKTUBHOM TomuHbL, M**°C/BT.

N3 nonydeHHOro pe3ynprara MOXKHO CAEIATh BBIBOJ, YTO

Ry, = 4,76M% X °C/BT > RTpy = 3,13M? X °C/BT — cJIef0BATENLHO, TOJI-

IMHA YTCIIINTCIIA n0ﬂo6paHa IMpaBUJIBHO.

Jlucm
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U3zm. Ne dokym. [loon. Ha-




lNodn. u dama

lo

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

3 OINUCAHME KOHCTPYKTHUBHOM CXEMBI

3.1 Onmucanme cxeMbl

KoHCcTpykTHBHas cxeMa mpencTaBisieT co00M MPOCTPAHCTBEHHBIM OOBEKT,
COCTOSIIIMM M3 CTEP)KHEBBIX M IJIACTHHYATHIX 3JIEMEHTOB. B KadecTBe CTepKHEN
MPECTABIICHBI KOJIOHHBI, CTOMKH U pureiu. CoeAMHEHNE KOJIOHH U pUTeNIed MEXITY
coboii — xé&ctkoe. JlanHoe penieHue odecreurBaeT MOBBIIIEHHYI0 HaAEKHOCTh pa-
0O0THI KapKaca, BBICOKYIO JKECTKOCTh, a TaK K€ OTKPHIBAET BO3MOXHOCTHU JIJIsI CBO-
OO0JIHOM IJIAHUPOBKHU MOMEIICHHH, TTOCKOIBKY OTCYTCTBYIOT IMPOEMBI, MIEPEKPHITHIC
CBSI3SIMU.

Croiiku Kpemnarcsi K Kapkacy IIapHUPHO, U HEOOXOAMMBI ISl BOCHPUSITHUS
BETPOBBIX HArpy30K Ha KapKac, a TaK K€ ISl YBEIMYEHUS €0 )KECTKOCTH. JlomoJ-
HUTEJIbHOU (PYHKIIMEH CTOEK SIBISAETCS yAO0OCTBO 3aKPEIUICHUSI BUTPAKHBIX KOHCT-
PYKLHN JIOIKUM.

B kadecTBe maacTHHYATHIX 3JEMEHTOB BBICTYIIAIOT MOHOJIUTHBIC XKejne300e-
TOHHBIEC TUIMTHI. {711 YMEHBIIEHUSI CTPOUTEIIBHOM BBICOTHI KOHCTPYKIIMUA NEPEKPHI-
TUH UCIIOJIB3YyeTCs KOMOMHUPOBaHHAs Oajika ¢ ONUPAHUEM KeIe300€TOHHOM TIITUTHI

Ha HWKHUU IOSIC 6am<1/1, C YIIOpaMH Ha CTCHKC OaJKu.

Pucynok 3.1 Cxema Tuma monepevyHoro CeUCHMs
KOMOWHUPOBAHHOM OaKu

DTO MO3BOJISIET HE paclojaraTh IUIMTHI EPEKPBITUN HAJ pUreiasiMu. Tak ke
OHO 0o0ecIeYrBaeT MapHUPHOE COCTUHEHNE MOHOIUTHBIX IUTUT NEPEKPHITHS ¢ Oa-

KaMu.

Jlucm
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lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

YUBACTCA paMHOCTBIO Y3JI0OB 3AaHM.

AHanoruyHas cxema HCIIOJIB3YCTCA U IJIA YCTpOﬁCTBa ITOKPbITHA.

FCOMeTpI/I‘-IeCKaH HCU3MCHSICMOCTDb KapKaCa BO BCCX HAIIPABJICHUAX obecre-

3.2 OnucaHue KOHCTPYKUMIi 31aHUsA

Kononns! u croiiku kapkaca — ['OCT P 57837-2017 JIByTaBpsl ropsuexara-

HBIE C MMapaIeIbHBIMU I'PAHsMU MOJIOK U3 ctanu C245.

JIEIBbHBIMU TPAaHSAMHU MOJOK U3 ctanu C245.

Purenu kapkxaca — I'OCT P 57837-2017 JIBytaBpsl ropsiu€eKkaTaHble ¢ mapa-

[1nuThl MepeKpHITUN U TMOKPBHITHS — MOHOJHUTHBIC KeJIe300€TOHHbIE MHOTO-

MyCTOTHBIE TUTHI ToJMKUHON 200 MM. betoH: knacc - B25, mapka mo Mopo30CToi-

koctu F100, mapka mo BopoHemnpoHumaeMoctn W8, apmaTypHas ceTka Kiacca

Bp500.

Jlu

U3m.

Ne dokym.

llodn.

c34f2d8d7561b625
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4 CBOP HAI'PY3OK

Harpy3ku onpenenenst B coorBerctBun ¢ CII 20.13330.2016 «Harpy3ku u
Bo3acicTBUSY (AkTyanusupoBanHas peaakius CHull 2.01.07-85%):

* Tun mectHOCTH — B.

* BerpoBoii paiion — | ([4], kapra 3). HopmatuBHOE 3HAaYeHHE BETPOBOTO
masrenns w, = 0,23 KIla (23 kre/m) ([4], Tabm.11.1).

* CreroBoii paiion — Il ([4], kapra 1). PacdeTHoe 3HaYeHHE Beca CHETOBOTO

nokposa S, = 1,8 kIla (180 kre/m?) ([4], Ta6:1.10.1).

HopMaTtuBHbIE 3Ha4eHMs] PABHOMEPHO PACHpPEEICHHBIX KPaTKOBPEMEHHBIX
Harpy30K Ha IUTUTHI EPEKPBITHI MPUHATHI N0 Tadauue 8.3 [4], koadpuimeHTs Ha-
JIEKHOCTH MO HArpy3Ke Il paBHOMEPHO PACIPEIECIEHHBIX HArPy30K IPHUHSITHI 110
n. 8.2.7 [4]. KoaddunneHTsl HaASKHOCTU MO HArpy3Ke s Beca CTPOUTEITHHBIX
KOHCTPYKIUH NpuHATHI 110 Tabi1. 7.1 [4]. CoOCTBEHHBIN BEC METANIMYECKUX KOHCT-
PYKLUI YYUTHIBAETCS aBTOMAaTUYECKH B BBIYMCIUTEIIBHOM KOMILIEKCE.

CO0p MOCTOSIHHBIX M BPEMEHHBIX HArpy30K MpUBEJIEH B Ta0I.1-4.

Tabnuma 1
©
g
S ITocTostHHAst Harpy3Ka OT KPOBEJIBHOI'O MOKPBITHS
S
r’§ HopmarusHoe Pacuernoe 3Ha-
= Crnou kpoBiu 3HaYEHUE Harpy3- 7 YeHUe Har;)ysxn [Tpumeuanus
ki (Kr/M°) (kr/m°)
o Kese300eToHHOEe OCHOBa-
© HHE 500 1,1 550 CocraB kpo-
3 (8 =200 mm; y =2500 kr/m°) BEJIBHOTO I10-
: Pa3zykionka u3 kepam3ura KpRITIE CMOTPH
™
Q
(Bcp = 50 Mm: y =350 KF/M3) 17,5 1,3 22,75 puc. 1.
g ApMupoBaHHAas L1 Pacnpenenenue
3 CTSKKA € sAYelKaMu Harpys3ku oT
¢ 100*100 mm 825 13 107,25 KpPOBEJIBHOTO
X (6= 50 Mm; ¥ =1650 kr/m°) MOKPBITHS TIO-
Ka3aHO Ha
Texonoaaact IIIII - 2 cros
© (5 ko) 10 1,3 13 puc.11
3
S
S
(]
=
S
g
2 Jlucm
g c34f2d8d7561b625 11
= Jlu | Usm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

OxoHuanue Tadmumsl 1

Ieotexcrnan (300 r/m%) 0,3 1,3 0,39

Cocras kpo-
JKCTPY3MOHHBI TEeHONo- BEJILHOTO T10-
aucrepoi (0= 120 mm; vy 3,6 1,3 4,68 KPBITUSL CMOTPHU
=30 kr/m) puc. 1
I'eorexcTnan (300 F/MZ) 0,3 1,3 0,39 Pacnipenenenue

Harpy3ku oT
JlpeHaxxHast MeMOpaHa KPOBCJIBHOTO

2 0,55 1,3 0,715 MOKPBITHUS 10~
(550 r/m”)
Ka3aHo Ha
Basnacr w3 rpaHMTHOrO puc.11
medHs ¢ppakuun 20 MM 27 1,3 35,1
(8= 20 Mm; y =1350 kr/ne’)
Yiep =
Uroro ~ 114 734,27

Bannacm U3 epaHumHozo wWebHs gpakuyuu 20-40 MM

[ApeHaxHasa membpaHa PLANTER geo

reomexkcmune usnonpobusHol mepmMo-
obpabomaHHsill TEXHOHUWKOJSIE 300 a/ke.m

3Kcmpy3UuoHHbIld NeHonoaucMupon
TEXHOHHWKOJ/IE CARBON PROF

Meomexcmunes uanonpobusHold mepmo-
ob6pabomanHbiti TEXHOHKMKOJIb 300 a/ke.m

TexHoanacm 31

TexHoanacm 3N

Mpatmep 6umymHbiti TEXHOHKMKOSIb NeO1

ApMupoeaHHas u.n. cmaXxka monwuHol He meHee 50 Mm

Pa3syknoHka u3 kepamauma

XenezobemoHHoe ocHogaHue

— (AT YZ I YA Y
Sl S I A A ),

-,
=%
o

Fovaw ewawevawe e W oWV e v

Pucynox 4.1. CoctaB kpoBiu

Jlu

U3zm. Ne dokym. llodn.

c34f2d8d7561b625

Jlucm

12




Ta0muma 2

[TocTosiHHAs Harpy3ka OT NEPEKPHITUS TUIIOBOTO ATAXA

Hopmarushoe PacuetHnoe 3Ha-
Cion 3HaUeHHE Ha- Yr yeHue Harpys- | [Ipumedanus
TPY3KH (KF/MZ) KU (KI‘/MZ)
Kesezo00eToHHOE OCHOBAHHE
(6 =200 mm; vy =2500 KF/M3) 500 11 550
IJKCTPY3UOHHBIN  MEHONOJIH-
crupos TEXHOHHUKOJIb 14 1,3 18,2
(8= 40 mm; y =30 kr/ne’)
Ilnenka mapou30IsIIMOHHAS C
OCTaB Tepe-
TEXHOHHMKOJIb AJIb®A 0,18 1,3 0,234 TaB 1ep
5 KpPBITUSI TUTIOBO-
(180 r/m”)
ro 3Taka CMOTPH|
3ammrTHan apMHUPOBAHHAsS puc. 2
CTSKKA , 82,5 1,3 107,25
(6= 50 mMM; y =1650 kr/m° ) Pacipenererye
JI]/IHOJ]eyM HarpyskKu OoT
(8= 6 Mm; v =5,2 kr/M°) 00312 1.3 0.04 MePEKPBITHS
THIIOBOT'O dTaKa
HToro B KUIIBIX KOMHATax 675,72 Hokasato Ha
puc.11
Kepamnueckasi nimnrka
25 KF/MZ) 25 1,3 32,5
Htoro B BaHHBIX KOMHATaX H Yf.op 708.18
MEKKBAPTUPHOM KOPUIOPE =114
©
S
%
:f - Mokpsimue nona E
= > 3awumuas apmupoBaxHas cmsxka (no npoekmy) A
rg é Mnexwka napousonsuuoxHas TEXHOHUKO/Ib A/Nb®A Bapwep 4.0"" é
[y E XPS TEXHOHWKO/Ib CARBON PROF :
g Xene3zodemoHHoe ocHoBaHue < g
% a
s a Y a —a - - " - - a A - L
- 1 I
© s A\
<
g Pucynok 4.2. CoctaB nepeKpbITUSI TUTIOBOTO 3TaXKa
®©
g
S
S
S
o
=
S
g
2 Jlucm
g c34f2d8d7561b625 13
= Jlu | Usm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

[Tocrosinuas Harpyska ot creH (H., = 2,7 M)

Ta0mura 3

HopmatusHOe

PacueTHOE 3HA-

(2 xr/m

Crnou 3Ha4YeHHE Ha- Yr yeHue Harpy3ku | Ilpumeuanus
Tpy3KH (Kr/M) (xr/™m)
MeXKBapTUpPHBIE CTEHBI
Kupnuu kepamuye-
CKHMH IyCTOTE/NbIN 388,8 11 427,68
(0=120 mMm; v =1200 '
Kr/n)
I'az00eToH
(6= 100 mMm; v =400 120 1,3 140,4 Pacnipenencine
ki) ’ ' Harpy3Ku ot
MEXKBapTHUP-

3BYKOU30JISILUA 4,05 13 4,7385 HBIX [IEPETOPO-
(30 mm; vy =45 KF/M3) ' JIOK TTOKa3aHO

IlTyxarypka Ha puc.13

(8= 10 mms; y 54 13 63,18
=1800 kr/m°)

HToro or Me:KKBAPpTHPHBIX CTEH 635,99

MeXKKOMHATHBIE IEPErOPOIKH
I'az00eToH
(0= 100 mmM; v =400 108 1,3 140,4 Pacnpenenenue
Kr/M°) Harpy3KH OT
IIrykarypka MEKKOMHAT-
(6=10 mm; y =1800 48,6 1,3 63,18 HBIX TIEPEropo-
Kr/m°) JIOK TTOKa3aHO
HTOro oT Me;KKOMHATHBIX Neperopoiok | Vs, = 1,13 203,58 Ha puc. 13
Hapy»xHble cTeHbl

Irykarypka
(6= 15 mm; y =1800 72,9 13 94,77
Kr/m°) Cocras
Kupnnu KepaMuye- S:ggfﬁg;x "
CKMH IyCTOTeIbIN 1436.,4 11 1580,04 puc. 3 b
(0= 3380 MM; v =1400 ' ’
KI/M°) Pac-
Kuaesimii pacTeop 13,5 13 17,55 NIpEACIICHUE
(5 kr/M°) ' Harpy3K# OT
IKCTPY3UOHHBIN NEHO- I;:ggﬁgzzaﬂo
nouctupoa TEXHO- 12.15 13 15.79 12
HUKOJIb ’ ! ’ Ha puc.
(8= 150 mm; y =30 kr/m°)
PaCTBozp Ceresit 5.4 13 7,02

) 1

Jlu

U3zm. Ne dokym. llodn.

c34f2d8d7561b625

Jlucm
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lNodn. u dama

o

B3am. uHs.

UHas. Ne Oy6r.

lNodn. u dama

WH8. Ne noon

CrekiioTKaHeBas CeTKa 2,97 13 3,86
(1,1 kr/m?) '
PacrBop Ceresit 5,4 7,02
(2 KF/MZI)) 13
dacagHas WTYKATyp-
ka 72,9 13 94,77
(6= 15 mm; y =1800 ’
Kr/m°)

HTOro OT HAPY:KHBIX CTeH | Vycp = 1,12 1820,83
OcTeKJjIeHue JOIHKUI 105 1,1 115,5
7K/0 crenbl JgecTHMY-
HOTO y3/1a
(5= 250 wm; y =2500 1875 1,1 1856,25
Kr/m°)

BHY TPSHHAR LUITYKSTY pKa
Hapy KHaR CTEH3 40Ma

pacreop Ceresit CT 85 (npumepHo S kr/m’)
MM KNeALLMIA PACcTEOPR AN NEHONONMCTMPONS
Ceresit CT 83 (npumepo 5 wr/ne)

NAMTE! U3 NEHONOAWCT MPONa
pacteop Ceresit CT 85 (ckono 2 kr/m)

CETKS M3 CTeKNOBONOKHE CO CNEUMANsHON
nponuTKon (npumepHo 1,1 M7/ W)

pacreop Ceresit CT 85 (npumepHo

2 kr/m’ nog Wrykaty peHne

M 3 kr/ W Noa okpalmMBaH e )

KPacKa rpyHTY OWan Ceresit C1 16, Ceresit CT 15*
nnn Ceresit CT 15 silicone* * (npumepno 0,3 n/w)

dacapHan wrykarypra Ceresit unu kpacka Ceresit

Pucynoxk 4.3. CocTaB Hapy>KHbBIX CTEH

c34f2d8d7561b625

Jlu

U3m. Ne dokym. llodn.

Jlucm
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lNodn. u dama

Bsawm. uHs. Ne

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Ta0omuma 4

PaBHOMEpHO pacripezielieHHast KpaTKOBPEMEHHAs! Harpy3Ka Ha IUIUThI NePEKPBITUI

Pacuetnoe
. | HopmaruBHOE 3HaYE- ¥
HanmenoBanue nomenieHui f 3HAYCHUE Ha-
Hue Harpy3ku (k[1a) rpysici (xITa)
KBapTups! )xuIbIx 31aHUMA 15 1,3 1,95
Jlomxuu ¢ y4eToM TMOJIOCO-
BOM PaBHOMEPHOM HArpy3Ku 4 12 48
Ha ydacTke mupuHor 0,8 M ’ ’
BJI0JIb OTPAXKIACHUS
Bectubromu, ¢oiie, xopumo- 3 19 36
PBI, JIECTHHULIBI ’ ’
¥Y¥.ep
= 1,22

Jlns BeIOOpa CXEMbl HArpy)KEHHUs JIOJDKHI MPOU3BEIeM KOPOTKUM pacuer [1,

1a011.8.3, m.10a,0]:

10a| 5}

408004 MM

1 06 ‘ ﬂ_ﬂ_r%_f_nl%m_ﬂ
21';‘ "ﬂ.[.ﬁftﬂrlrr:.—.m.n--

Pucynox 4.4. K BbIOOpY CXEMBI HATPY>KEHHUS JIOIKUMA

CpaBHMM MakCUMaJbHbIN U3rMOAIOIIMI MOMEHT B JIBYX CIIy4asiX:

21,72
2

=2,89<4-08-(1,7—04) = 4,16

Jlist mopxuid Hanboliee HEOIAronpUsITHON SABJISIETCS MEpBasi cXeMa.

Jlu

U3zm. Ne dokym. [loon. Ha-

c34f2d8d7561b625

Jlucm
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4.1 CHeroBasi HATpy3Ka

CHeroBasi pacuéTHas Harpy3ka 3aBUCUT OT CHETOBOT'O paliOHa U ONpEAeIIsIeT-
cs o [4].
Tak kak MockoBckast o6nacte otHocutes K |1 caeroBomy paitony, To Hopma-

THBHas CHCTOBAs HAI'PYy3Ka:

So=CorCr ftSy=0829-1-1-1,5=1,2335«lla

r7e C, — KO3(QpPUIMEHT, YUUTHIBAIOIINI CHOC CHEra ¢ MOKPBITUA 3/1aHUS O]
JEMCTBUEM BETPA UIIM MHBIX PakTopoB ompexaendercs no [4, n. 10.6], npuaumaemoe
no 11.10.7 [4]:

s mosiorux (¢ ykioHamu 10 12%) TOKPBITHIT OJHOINPOJIETHBIX U MHOIO-
IIPOJIETHBIX 3JaHUM, IPOCKTUPYEMBIX HA MECTHOCTH THUIIOB A wiu B m nMerommx
XapakTepHbIi pa3Mep B Iuiane He Oosee 100 M, a Takke ISl MOKPBITUI BBICOTHBIX

3JaHUNA JOMYCKAaeTCsl YYUTHIBaTh KOA((HUIIMEHT CHOca CHera, NPUHUMAeMbIH II0

Jlucm

o bopmyie:
©
o ¢, = (1,4 — 0,4Vk)(0,8 + 0,0021,)
=
'§ rie
k - npuaumactcs o Tabnuie 11.2[4]
2 b? . .
g l. =2b— - XapaKTEPHbIA pa3Mep MOKPLITUS, IPUHUMACMBIH HE 6omnee 100
3
Q M,
g b - HauMeHbIINI pa3Mep MOKPHITUS B TIAHE;
>
§ [ - HanGonpIINI pa3Mep MOKPHITUS B TUJIAHE.
)
< Toraa c, = 0,829.
. ¢y — Tepmuueckuil ko3gdunuent onpenensercs no [4, n. 10.10], npunumae-
£
S MO€ paBHBIM 1, T.K. 37JaHHE OTAILJIMBAEMOE.
S
S
(]
=
S
2
%
g c34f2d8d7561b625
= Jlu | Usm. Ne dokym. [loon. Ha-
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Sg — HOPMATUBHOC 3HAYCHUC BE€Ca CHCTOBOI'O IIOKPOBA Ha 1 M2 IrOpHU30HTAJIb-

HOI moBepxHocTH 3emun, npuHumaeM 1,5 klla mis 1l cHeroBoro paiiona, onpene-

nsercs o [4, Ta6a. 10.1].

U — KO3 GUIMEHT Tepexo/ia OT Beca CHErOBOTO MOKPOBA 3€MIIU K CHETOBOM

Harpy3ke Ha MOKpbITUE ompexaensercsa 1o [4, m. 10.4] B 3aBUCUMOCTH OT CXEMBI

CHCT'OBBIX HAI'py30K:

° JIns1 31aHnil ¢ OTHOCKATHBIMU MOKPHITUAME TIpu @ < 30°-pu =1

M
Bapranr | tevsbend HEHTTTHT

S

pacu — So-1,4= 1,5-1,4 = 1,869 klla

o CHeroByro Harpy3Ky Ha IMOKPBITHE BO3JIE MapaneToB CIEAYET MPUHU-

. S
MaTh TI0 CXeMme, TpHUBEACHHOW Ha pucyHke S, mnpu h > ;0

2h
p=~<-,HOHE Ooiee 3.
0

A
o -
S
e 4
:f —_
8 \ \
% b=2h
@
5 PucyHnok 4.5. Pacnipenenenrue CHETOBOM Harpy3ku BO3Jie MapaneToB
e}
2
2
= Jns paccunthiBaeMoro 31anus h = 0,8 m > 175 = 0,75, Torma
: _ 298 _ 067
3 =5 =~
8 Spacs = S0 L4 1 =15-1,4-1,067 = 1,99 klla
IS
g
2 Jlucm
g c34f2d8d7561b625 18
= Jlu | Usm. Ne dokym. [loon. Ha-




4.2 BerpoBasi Harpy3Ka
Bo Bcex ciydasx HOpMAaTUBHOE 3HAYEHUE W OCHOBHOW BETPOBOW HArpy3Ku
CIIELYET ONPENEHATh KaK CyMMY CPEIHEH Wy, U IyJIbCAIMOHHON Wy COCTaBIIAIOLIUX
[4]:

W =Wy + Wy

HopmatuBHOE 3HaYe€HME CpeIHEW COCTaBIISIOIIEH OCHOBHOW BETPOBOM Ha-
IPY3KH B 3aBUCUMOCTH OT 3KBUBAJICHTHOM BBICOTHI HAJl MOBEPXHOCTHIO 3€MJIU CIIE-
JyeT OMPEeNeNATh 1Mo Gpopmye:

Wy, =Wy k(z,) ¢

rae

Wy — HOPMaTUBHOE 3HAYEHNE BETPOBOI'O JABJICHUS

k(z,) - Ko3pdHUIHMEHT, YINTHIBAIOIINN U3MEHCHNE BETPOBOTO IABJICHUS IS
BBICOTBI

HopmaTtuBHOE 3HaueHHe BETPOBOTO NABJICHUS W MIPUHUMAETCS B 3aBUCHUMO-

CTH OT BETPOBOT'O palioHa.

©
5 2
° w, =0,23kH/M" — HOpMaTHBHOE 3HAUYE€HHE BETPOBOTO JABJICHUS, TIPUHUMAE-
'g Moe B cooTBercTBUM C 1. 11.1.4 CIT 20.13330.2016 g5 [ BeTpoBOTO paiioHa.
Q; Betep B10JIL 31aHUSA:
I
S
§ Jlns npoextupyemoro 3aanus: d=152 m; h=16,45 m. Ipu ¢ <#=2d g on-
Q

peleNieHnsl SKBHBAJICHTHOM BBICOTHI  Z, pykoBoactByemcs 1.11.1.5.(6) [4]:
g
%l-
% HHHZZk—d—éz‘;:h;

IS Qwzch-d =z, =d;
S
S
>
S stz > 16,45 —-152 =125 2z, =
S
s 0 <z<1,25 Z, =d = 15,2

IS
g
2 Jlucm
g c34f2d8d7561b625 ”
= Jlu | Usm. Ne dokym. [loon. Ha-




lNodn. u dama

Bsawm. uHs. Ne

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

ITo ta6m. 11.4 [1] onpenensem k(z,):

k(15,2) = 0,754
k(5) =0,5

k(10) = 0,65
k(15,45) = 0,76
K(16,45) = 0,78

Torga cpenHsis cocTaBisroNIas BETPOBOM HArpy3KH Ha Pa3HbIX BBICOTAX:

—  C HaBeTpEHHOU CTOPOHBI:

w(1,25) =0,23-0,754-0,8-1,4 = 0,194 kH/m2
w(5)=0,23-0,5-0,8-1,4 = 0,129 kH/m2
w(10) =0,23-0,65-0,8-1,4 = 0,167 kH/m2
w(15,45) =0,23-0,76-0,8-1,4 = 0,196 kH/m2

—  C 1OaBETPEHHOW CTOPOHBI:
w(1,25) =0,23-0,754-(-0,5)-1,4 = —0,121 kH/m2
w(5)=10,23-0,5-(-0,5)-1,4 = —0,08 kH/m2
w(10) =0,23-0,65-(—0,5)-1,4 = —0,104 xH/m2
w(15,45) =0,23-0,76 - (—0,5) - 1,4 = —0,122 kH/m2

Jlu

U3zm. Ne dokym. [loon. Ha-

Jlucm

c34f2d8d7561b625
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lNodn. u dama

Bsawm. uHs. Ne

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

+15.430

=

W=0,322 kH/m

+12,430

N

+9,450

A

+6,450

+3.,450

]

0,000

.

=S ™
w=0,129 xH/m?
=y

h=15,45 ™
w=0,196 wH/mE

L

h=10 ™
w=0,167 wH/M2

ILNL

e

Pucynox 4.6. K onpenenenuto BETpoBOil HArpy3Ku 1o ocu X

Betep nonepex 31aHnus:

Jlns npoextupyemoro 3aanus: d=53,45 m; h=16,8 m. /st onpeaeneHus K-

BHUBAJICHTHOHN BBICOTHI Z, pykoBojcTByemcs m.11.1.5.(a) [4]:

11p

L hEd >z, =h

Torga cpenHsis cocTaisitolas BETPOBOM HArpy3KH Ha pa3HbIX BbICOTAX:

— C HaBeTpPEHHOMN CTOPOHBI:

w(5) =0,23-0,5-0,8-1,4 = 0,129xH/m2
w(10) =0,23-0,65-0,8-1,4 = 0,167 kH/m2
w(15,65) =0,23-0,76-0,8-1,4 = 0,196 kH/m2

— C noABETPEHHON CTOPOHBI

w(5) = 0,23-0,5 (=0,5) - 1,4 = —0,08 kH/m2
w(10) = 0,23 0,65 (—=0,5) - 1,4 = —0,104 kH /M2
w(15,65) = 0,23+ 0,76 (—0,5) - 1,4 = —0,122 kH /M2

Jlu

U3m.

Ne dokym.

llodn.

Jlucm

c34f2d8d7561b625 o1




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

+15,450

=

W=0,322 xH/m

+12,450

F

+9,430

h=15,45 ™
w=0,196 wH/M®

.

h=10 ™

w=0,167 wH/m?

+6,430

+3,450

N

0,000

=

h=3 m
w=0,129 kHs/mE

(IR YNYY I INXRXXY

Pucynox 4.7. K onpenenenuto BETpoBOil HArpy3Kku 1o ocu Y

Pacuernsie 3nauenus W onpeaensieM ciaeayrImM 00pa3om:

W=0'5'(kH+kB)'(Ce+CeB)'Hn'yf'WO

kH
w=05-(076+0,78)-(0,8+4+0,5)-1m-1,4-0,23 klla = 0,3227

[TynbcarionHast COCTaBISIONIAs COOMPAETCS ABTOMATUUECKH MPOTPaMMOH,

IyTEM MPEoOpa30BaHMsI CTATHUECKUX HATPY30K B Macchl (puc. 8).

Jlu

U3m.

Ne dokym.

llodn.

c34f2d8d7561b625

Jlucm
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lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Pucynok 4.8. 3aganue myJibCalluOHHON COCTAaBJIAIOIIEN BETPOBOW HArpy3KH B
SCAD

MapamMeTpbi AMHAMUUECKUX BO3AEHACTBUM

ulunlil] X

Oblwe panHble  [ynbcaumoHHan cocTasnsmowan seTposoi Harpyskm (CM 20.13330.2011)

Yncno yuTeisaembix PopM
cobCcTBEHHbIX KonebaHini 5

BeTposoe cramueckoe sarpyxetme

8 Bevep (Y)

KoopmHaTa HuxHero yana
PacyeTHO CXeMbl, Ha KOTOpbId |4 8
BO3AEACTBYET BETED

MonpaBouHbIA KOIPDULIAEHT 1

mpuHa 3aaHMA No PPOHTY
06ayBaemMoi NoBepXHOCTH 53.45

[Onura spanms BaoNb
neficTens seTpa 15.9

0 Y4eT GopM C YacToTON Bbilue NpeaensHOM

no nyskTy 11.1.10CN

MapameTpsl AMHaMMUECKMX BO3AHACTBUA

MapameTpel [CHM 2.01.07-85]

BeTposoit paitoH (cm. Tabn. 5) Paiton 1 v

Tun mecTHocM (cM. myHkT 6.5) Tun B v

Tun coopyxeHns

(M. nyHkT 6.7) Moo ™n 3aaHus v

Nor apupmuyeckuit =
nexpemeHT (M. nyskT 6.8) ¥ K/6 1 KameHHbie coopyxeH!

Hanpaenetwe 8ePa (D) Bponsocu X (@) Baons ocw Y

PaccrosHue MEXAy AHEBHOR NOBEPXHOCTLIO U
Hauanom obLei cucTemsl KOOpmHaT -1.8

Bce paamepsl 3apai0Tca 8 ™M

@ Crpaska

| %

& OK X Omvena

OBwwe aaHHbie  [TYNBCaLMOHHARA COCTaBNAWLER BeTPoBoiA Harpyski (CM 20.13330.2011)

Uncno yunThIBaEMsIx SopM
CoBCTBEHHSLX KONEBaHA 5

BeTposoe cTamMueckoe sarpyxeHne

7 Betepino X)

KoopovHaTa HUxHero yana
pacueTHON Cxembl, Ha koTopeil [ g
BO3feficTBYeT BETEp

MoNpaBoYHEIA KOSPOULMEHT 1

WipitHa 3a3H1MA NO PPOHTY
o6 aysaemoil NoBepxXHOCTH 152

[Onura saaHns saonb
DEACTEIA BETPE 53.45

O Y4eT GopM C YACTOTON BbILIE NPEASNBHOM
n

no nyikry 11.1.10Cl

MapameTpe: [CHM 2.01.07-85]

BeTposoit paitoH (cm. Taén. 5) Paion 1 e

Tun mecTHoc (M. nyHkT 6.5) Tun B v

Twun coopyxeHna

(o, T 6.7) ToGoit Tan sparms v

MNorapupriyeckuit
nexpemenT (oM nyakT 68) Y 7K/6 1 KaMeHHBIE COOPYXEH!

Hanpaenerve 8eTPa @) Bponsocn X () Baons ocu Y

PaccToaHue Mexay RHESHOA NOBEPXHOCTLIO M
Ha4anom ofiluei CMCTEMBI KOOPMMHAT 13

Bce pasmepel sapaotca 8 ™M

& OK x Omiena @ Crpaska

Jlu

U3m.

Ne dokym.

[loon. [a-

c34f2d8d7561b625

Jlucm
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lNodn. u dama

B3am. uHe. Ne

UHas. Ne Oy6r.

lNodn. u dama

WH8. Ne noon

4.3 CxeMbl NPUWJIOKEHHS HATPY30K

@CH@FOBOQ Hareyaska — 1,87 klla

@CHeroecm Harepyaka - 1,99 klla

Pucynox 4.9. CxeMa mpuioKeHus: CHErOBOW Harpy3Ku

Jlu

U3m.

Ne dokym. llodn.

[la-

c34f2d8d7561b625

Jlucm
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[lone3nass Harpy3ka NPUKIAILIBAETCS B JIBYX BapHaHTax: PaBHOMEPHO U B

«axMaTHOM>» ITOPAJKE.

%) TNonesnas narpyska- 1,95 klla
@ MNonesnan wmarpusxka - 4,8 klla

@ MNoneasHas Harpyaxka - 3,6 lla

Pucynok 4.10. CxeMbl NpUI0KEHUS TOJIE3HON HAarpy3KU paBHOMEPHO

25

Jlucm

c34f2d8d7561b625

[la-

llodn.

Ne dokym.

Jlu | Usm.
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lNodn. u dama

B3am. uHe. Ne

UHas. Ne Oy6r.

lNodn. u dama

WH8. Ne noon

@ NoneazHaa Harpwakao- 1,909 «lla

& MNonesHasn Harpuyska - 4,8 klla

@ MNonezHasa Haorpysxka - 3,6 kla

Pucynok 4.11. CxeMbl puiIoKeHHsI MOJIE3HON HArpy3KH B «ILIAXMAaTHOMY MOPSIKE

Jlu

U3m.

Ne dokym.

llodn.

[la-

c34f2d8d7561b625

Jlucm
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lNodn. u dama

lo

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Pucynok 4.13. CxeMa npuiiokeHusi IOCTOSTHHON Harpy3Ku OT HapyKHBIX Orpa-

JAIOIINX KOHCTPYKITUN

Pucynok 4.14. Cxema npuiioxKeHUst HArpy3Ku OT MEKKOMHATHBIX U MEKKBapTUP-

HBIX TIEPETOPOIOK

Jlucm

c34f2d8d7561b625

Jlu | Usm. Ne dokym. [loon. Ha-
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Pucynok 4.15. Cxema npuiioxeHus BETPOBOUM Harpy3Ku mo ocu X

———

Pucynox 4.16. Cxema npuiio>keHusi BETPOBOW HArpy3KH MO ocu Y

Jlucm
29
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[la-

llodn.

Ne dokym.
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5 PACUETHAS CXEMA

Pacuér kapkaca npousBoauics B nmporpamme SCAD 21.1.1.1. Berauciauresb-
HBI KOMIUIEKC peajnu3yeT METO]] KOHEYHBIX JIEMEHTOB U MPEIOCTABISET BO3ZMOXK-
HOCTb BBITIOJTHATH PacyeThl COTJIACHO HOpMAaTHBHBIM HOpMaM Poccuiickoii denepa-
UK. 3a7a4aMy pacyeTa sIBISIOTCS MoI00p CEYCHUI 3JIEMEHTOB 31aHHS M TIPOBEpKa

uX 10 1 1 2 rpynnam npeaenbHbIX COCTOSHUM.

5.1 PacuyérHas Moae/b 3AaHUA

PacuétHas cxema 37aHUS MPECTaBIsICT COOOM MPOCTPAHCTBEHHYIO MOJICTb,
COCTOSIIYIO U3 CTEP’KHEBBIX M IUIACTUHYATHIX AJIEMEHTOB. KOJIOHHBI 3a/1aHbI 11ETh-
HBIMHU CTEP)KHEBBIMU KOHEUHBIMHU 3JIEMEHTaMU Tuma 5. Purenu — pa30uThIMU Ha He-
CKOJIBKO OJTMHAKOBBIX I10 JJIMHE YY9aCTKOB CTEPKHEBBHIMU KOHECYHBIMH dJICMEHTAMHU
tuma 5. B MecTax JeieHns y9acTKOB PUTENIsl K HEMY KPETSITCS TUTUTHBIC 3JIEMEHTHI,
KOTOPBIMH TIPEJCTaBICHa MOHOJIMTHAS JKeje300eToHHas 1uuTa. s yuéra moaar-
JINBOCTH TOT'0 COEAMHEHHMS, a TaK K€ JJIS TOro, 4YTOOBI 00ECIIEYnTh 3amac Mo KEcT-
KOCTH Y TIPOYHOCTH TOPHU3OHTAIBHBIX KOHCTPYKIIUH, JKeJ1e300€TOHHAS IIUTA TIPE/I-
CTaBJIcHa Pa3OUTHIMU Ha OOJIBIIOE KOJMYECTBO OTICIBHBIX JJIEMEHTOB 44 TuIIa,

IJJACTUHAMM C MaJIOW BBICOTOM CEYE€HHUs. BEC IIIUT yYUTHIBACTCS YEPE3 BHEIIHIOO

Jlucm

©
S
©
° IIOCTOSTHHYIO HArpy3Ky, PUJIOKEHHYIO K 3TUM JJIEMEHTaM.
S o ..
’§ ConpskeHue puresnen ¢ KOJIOHHaMHU - )KECTKOE BO BCEX HAIIPABIICHUAX. Y 3€l

COIPSKEHUs KOJIOHH ¢ (DYHIaMEHTOM - TakK ke >K€cTkuid. Tak ke mpucyTcTBYIOT
(<]}
» CTOMKM — OHM TaK XK€ IPEACTABIICHbI LIEJIbHBIMU JIEMEHTAMH TUIA 5, OJHAKO Kpe-
I
S
< ISATCA K KapKacy MAapHUPHO ¢ 000MX KOHIIOB.
©
(3]
Q o

CrouT Tak >X€ OTMETUTh, YTO M3-3a PagUaIbHON (OPMBI 3/1aHUS, MECTHbBIE

g
s OCH KOHEYHBIX 3JIEMEHTOB CTOEK M KOJIOHH OPUEHTHUPOBAHbI COOTBETCTBYIOIIUM 00-
%
q,- pazoM. DTO HEOOXOAUMO JII HAWJIYYILIEro MCHOJIb30BAHUS MPOYHOCTHBIX U KECT-
I
<

KOCTHBIX XapaKTEpUCTHK CEUEHUH mpu paboTe Kapkaca.
©
£
©
e
N 5.2 7KecTKOCTHbIE XapaKTePUCTUKH
8
=
=
Q
[S]
=
%
g c34f2d8d7561b625
= Jlu | Usm. Ne dokym. [loon. Ha-
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lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

5.3 PacuyérHble AJMHBI CTEPKHEN

OO6mr1ast yCTOMYUBOCTh pUreniel o0ecrnedeHa CIUIONIHBIMU JKeJIe300€ TOHHBIMA

IUIMTaMH, MOATOMY TpOBepKa Mo oluieil ycroitunBoctu He Tpedyercs. B cBsizu ¢

O9THM paC‘-IéTHI)IG JJINHBI pI/Ireneﬁ IMPUHATHI YCIIOBHO Hp€H€6p€}KI/IMO MaJIBIMH.

I[JDI HaXO0XACHUA paCQéTHBIX JJIMH KOJIOHH HCIIOJIb3yCM HpOFpaMMHBIﬁ KOM-

mekc Kpucran.

[lepBryHO Kapkac ObLI paccuuTaH NPHOIMKEHHO,

¢ K03 PUITUECHTOM PACUETHOMN UTMHBI paBHBIM U = 1 st <\
KOJIOHH (7151 cxeMbl u3 puc. 3.1 cormacuo [2]). ITpu aTom .’l
pacuére ObLIO OMpPEIeNICHO, YTO CPEAM KOJIOHH MOXHO /
BBIJICJIUTH 2 TPYIIIBI 10 TpeOyeMoil HecyIIe crocoOHO- /

CTH:

1 rpynna) Hanbosee Harpy>XKeHHbIE — YTIIOBBIE KO-

JoHHbI (puc. 3.2);

2 Tpynma) 3Ha4UTEeIbHO MEHEE Harpy>KeHHbIE- OC-

TaJbHBIE KOJIOHHBI (pHC. 3.3).

Pucynox 5.1
YIPOLIEHHAs pacu€THas
CXeMa KOJIOHH

N3 coobpaxennii 5)KOHOMHUH OBLJIO pPeIIeHO pas3ie-

JIMTb KOJIOHHBI IO 3TOMY IIPHU3HAKY C LECJIbIO HMCIIOJIb30BAHUA YBCIMYCHHBIX CCYUC-

HHH TOJBKO TaM, TJ€ 9TO HEOOXOIUMO.

Pucynok 5.2.

Cxema konoHH 1 rpynmsl (HauboJiee Harpy>KeHHbIE) — YTIIOBbIE

Jlu

U3zm. Ne dokym. [loon. Ha-

c34f2d8d7561b625

Jlucm
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Pucynox 5.3.

CxeMa KOJIOHH 2 Tpymnibl (MEHee HarpyKeHHbIE)

Jlanee y»Ke BHYTPHU KaXKJOW M3 3TUX TPYIIN OTACIBHO BBIACIUM NOATPYIITY

HUKHUX KOJIOHH (OT ypoBHs moJsia 1 staxa no ¢yHAamMeHTa). ITO CBA3aHO C TEM,

4YTO UX ICOMCTPHUYCCKAA JJIMHA MCHLIIC, YEM Y MCKITAKHBIX KOJIOHH, a 3HAYUT U

paC‘-IéTHaH JJINHa JOJDKHA OBITH MCHBIIIE.

% Htoro — 4 rpynnsl KOJOHH AJi pacu€ra U yHUpU- N

Q

- KallMk, a TaK ke eume oAHa TPyNIbl BEPTUKAIbHBIX 7

Q

S /

= cTepkHed — cToek. OHU KpEemsTCcs K KapKacy MapHUPHO \

- U npu ux cxeme pabotel (puc. 3.4) koapduuueHt pac- |

g 4&THOM JUTMHEI paBeH [ = 1. /

3 . /

3 CTouT OTMETUTh, YTO CTOWKH HNPUHUMAIOTCS C 4

o nByTaBpoBbiM ceuenuem 20111 mo TOCT P 57837-2017, =

O

>

§ U 10 XOAy pacuéra Kapkaca, eClii MX Hecylas Croco0-

)

< HOCTh JIOCTaTOYHA, HE U3MEHSIOTCS JaKe MPU OOJIBIIOM P PH?yHOK 54

ac4y€THas cxema

HEJOHANPSDKEHUU. DTO HE00XOIUMO, MOCKOJIBbKY MpU CTOEK

©

;§ YMEHBUIEHUN XapaKTEPUCTUK CEYEHUS MX HCIIOJIb30Ba-

S

5 HUE B 0003HAUYCHHBIX IETAX OY/1eT HEBO3MOXKHBIM.

S

=

8

=

2 Jlucm
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lNodn. u dama

lo

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

OTIPEJICIM CaMbl€ HArpy>KeHHbIE DJIEMEHTHI, YTOOBI ¢ TOMOIIBIO TIporpammbl Kpu-
CTaJlJI OMPEIECIUTh UX PACUETHBIE JUIMHBI U PACIIPOCTPAHUTH 3TU 3HAYEHUS IO COOT-

BETCTBYIOIIMM TPYyIMIaM B LEAX YHUPUKAIMKU pacuéra, a Tak ke 1 oOecreueHus

4) JKEJITBIM — HUJKHUE KOJIOHHBI B OCTAJIBHBIX YaCTIX 34aHUs

Teneps a1 0003HAYEHHBIX TPYII MO EPBUYHOMY PUOINKEHHOMY PACUETY

Pucynox 5.5

Cxema PACIIOJIOKCHUA I'PYIIIT BEPTUKAJIBHBIX 3JICMCHTOB
1) KpaCHBIM — MCKOTAKHBIC KOJIOHHLBI B YIJIaX 3aHUSA;
2) CHHHUM — OCTaJIbHBIC MCXKITAXXHBIC KOJIOHHBI,

3) OpPaH>XCBbIM — HMKHHUEC KOJIOHHBI B YIJIaX 31aHUA;

5) cepbIM — CTOMKH.

3araca MEeHee HarpyKE€HHBIX 3JIEMEHTOB M0 YCTOMYHUBOCTH.

b

c34f2d8d7561b625

Jlu

U3m.

Ne dokym.

llodn.

Jlucm
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Pucynok 5.6
IS PesynbTaT pacuéra kputudeckoro daxkropa ays kojqoHH npu PCY
S
2 Jlucm
g c34f2d8d7561b625 2
= Jlu | Usm. Ne dokym. [loon. Ha-




BuguMm, uto HanOojee HarpyKCHHBIMU SIBJISSFOTCS HMDKHHUE KOJIOHHBI B Kax-
JIOM U3 CTOI00B

Tenepp a5 BceX rpyIin KOJOHH HEOOXOIUMO OIMPEAeIUTh HanOOJIbIINE pac-
4ETHBIC IJIMHBI 110 BEIOpAaHHBIM HanOO0JIee HArPyKEHHBIM:

ﬂ.]l}l 1 2PYnnvl — MEANHCOMANCHBIX KOJIOHH 6 y2iax 30aHUs

— B mnockoctu X4 0Y; KONOHHBI:
Tak kak cnpaBa OT JaHHOW KOJIOHHBI PACIOJIaraloTcsi KOHCOJM, MPUHUMAEM
WX BJIMSIHUE HA PACUYETHYIO JJIMHY KOJIOHHBI MUHUMAJIBHBIM, CUUTAs )KECTKOCTh PU-

resiell cpaBa Majiol, a INIMHY MPaBOro MpoJjeTa - OOJIBIION.

Pain  Pewxwmbl  Hactpoidkn Cepenc  Cnpaeka

Euwa KoHoTpykwan | PacueTHRIE AnnHBl

Pama Purema
KonvuecTteo NponeTos 3 - KectkocTe PHrenA NpUMeIKaHLWLLErD K
BEQXY KONOHHE
Cxema onMpanva
T 1 T Waptmp E_ cnesa, J.4260 cm’
‘Js1 Jsz @ JawemneHune E_ crpasa, J_J0 1 o
BemauuHa nponeta KecTKocTs pUrenA MPMMBIKSHLWLETD K HASY
KO NoHHEI
Jg Je 3| 1, cnesa, L, [4.4 M
crpasa, Ly (100 M I cnesa, J;;| 4260 cm®
Jiq Jis ‘L_ cnpaea, J|0,1 one?
®
% KonoHHa
© &= o = PacnonookeHne
> J J
rg C C Bep=Hui aTax
,g @ CpepHwi 3Tax
= = = HiteHmi 3Ta%
Q 4|r L1 L2 BricoTa KonorHel, L_ |3 M
g II_ KecmeocTs konoHHel, J_ (3517 ot
s
§ KoshmUmenT pacueTHoi anuHel [ 475
5 T Meno $ Bemwcnus
>
g - Omer & Cnpaska
g
X
— B nnockoctn X1 0Z; KOTOHHBL:
®
g o o
S Tak kak YK€ B 3TOM INIOCKOCTH CJICBA OT JAaHHOM KOJIOHHBI pacIiojararoTcsd
S
,'§ KOHCOJIM, IPpUHUMAEM HX BJIUAHUC Ha pvaéTHYIO AJIMHY KOJIOHHBI MUHUMAJIbHBIM,
=
cumTast )KECTKOCTh PUTEIIeH CIeBa MaJioi, a JJIMHY TIPABOTO MPOJIETA - OOJIBIION.
=
S
o)
S
2 Jlucm
g c34f2d8d7561b625 35
= Jlu | Usm. Ne dokym. [loon. Ha-




lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Cepenc  Cnpaska

Pama

Konuwuyecteo NponeTOE

Cxema orvpaHua

apHap
@ JawemneHue

BenwuiHa nponeTa

cnesa, L, (100

cnpaea, L, |3.18

KonoHHa
PacnonoxeHue

Bepamit atax
@) CpegHuii 3Tak

HiskHMiA sTax

®aiin  Pexumel  Hactpolikn
By koHCTRYKLWAKM | PECHETHEIE ANkHE
Js1 Js2
Jg Je Jol L
Ji | Ji2
1
Je Je
T T e
Lq Lo

10

I

KecTkocTs konoHHe!, J_ 10300

Purenm

HKecTKoo T pUrens NPUMEIKSIWErD K
BE[Y KONOHHE!

Il_ cnesa, J 40,1 om®

ll_ crpaea, J,.4260 o

HecTKOCT: PUrenA MPUMEIKSIOWEND K HW3Y
KONOHHE!

ll_ cnesa, J;(0.1 o
IL crpaga, J;; 4260 o
BuicoTa konorHel, L |3 M

=0

KoagmupenT pacueTHoi AnHbl 1 784

§ Boumciums

Omer @ Cnpaexa

,Z]Jl}l 2 2pynnovl — OCMAJIbHbIX MEHCIMAMHCHBIX KOJIOHH

— B miockoctu X; 0Y; KOJIOHHBI:

F Kpuctann (64-6ur) - Pz

Pexmmer  Hactpoikm

Dain

Cepenc  Cnpaska

Bua koHcTpykLyamn

PacyeTHble AnWHEI

Pama

Konmuecteo NponeTos

Cxema onmpaHns

WapHup
@ 3awemneHue

BernuumHa nponeTa

cnesa, L, 4.5

crpasa, L, 4515

KonoHHa
PacnonoxeHue

Beprmid atax
@ CpenHwi aTax

Hioxrmi smax

10

Pureni

KECTKOCTE PUrENA MPMMBIKEIOWET 0 K
ESPEY KONOHHEI

ll_ cnesa, J,44260 om

1L cnpaea. J2 4260 o’
A ECTHOCTE PUrens MpUMBIKEIDWLETO K HWSY
KONOHHE!

1L cnesa, J,,|4260

ll_ crpaea, J; 4260

Bricota kononHel, L_ |3

Il_ HecTkocTe KonoHHel, J_ (3517

Koa®hanumeHT pacyeToi anuHel 1 211

§ Bommcoums

Omuer @

Jlu

U3m.

Ne dokym.

llodn.

c34f2d8d7561b625

Jlucm
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— B mnockoctu X;0Z; KOJOHHBL:

B HaHHOﬁ IIJIOCKOCTH KOJIOHHA ABJISICTCA KpaﬁHefI I10 OTHOIICHHIO K 3JaHHIO,

IIO3TOMY TaK k€ XapaKTEPUCTUKH PUTENIEN C OAHON U3 CTOPOH 3aHUKEHBI

Js1 Jsz .
J Jel | L,
Jin | die
J. J
i o i
L L4 La

Para

KonwuecTeo nponetoe |3 -

Cxema onupaHina

WapHiap

@ 3JawemneHune

BenuuiaHa nponeTa

cnesa, L, (100 M
cnpaea, L, |3.4 M
KonoHHa

Pacnonoxenwe

BepaHuia sTax

@ CpegHWii sTax

HiticHiia aTax

T

Ko3hhUUWAeHT pacyeTHOR ANKHE

Pureni

BEfXy KONoHHBI

KECcTKOCTE PUrENA NPMMBIKEWLEND K

cM-

cM-

cM-

LL cneea, J.4(0,1

IL crpaea, J.. 4260

HecTHoCTe pUrenA NPMMBIKEIIWETD K HW3Y
KONOHHE

IL cnesa, J;|0,1

IL crpasa, J.; 4260

[

BricoTa kononHel, L |3

Hecmeocts kononne, J_ (10300

1,98

ﬂ]l}l 3 2pynnvl — HUNCHUX KOJIOHH 6 Y2i1dX 30aHUs

— B mnockoctu X7 0Y; KONOHHBI:

cM-

9

cM-

Pacuér BeImONMHAETCS aHATOTMYHO, YTO U 1Sl 1 ¥ 2 TpymIbl COOTBETCTBEHHO,

®
S o
3 TOJIBKO ITPH APYTOU BBICOTC KOJIOHHBI U APYIrOM PaCIIOJIOKCHUU.
S
= Pama Purenm
r§ KonwyecTso NponeTos | 7 - | KecTHoCTE pUMENA NPMMEIKSHDWEND K
Cxeria onvpaHvA PEEL e

" T T WapHup IL cnega, J 4260 ot
5‘; Js"l JS2 ) @ JawemneHue .l.L crpasa, J_J0 1 o
: —
§ Benuunra nponeta KECTKOCTE PMrENA NPMMEIKSIOLWLEND K HASY
2 KONOHHE!
Q J Je 3| 1, cnesa, L, 4.4 M
§ cnpaea, L, |100 M cnesa. J;[0.1 cM”
g Ji" Ji2 Cnpaea, "'IZZ 4260 EML
g Kononna
AN g = Pacnonoxerne

Je Jp BeprHuit 31ax
© CpenHuid aTax
g
3 = = = @) HusHii sTax
S
. |, L1 L2 Beicota konontel, L (2,35 M
S IL HecmocTs KonoHHel, J_ (3517 o’

KoshpuUMeHT pacHeTHOR Ankbbl  [1 26

3
S
2 Jlucm
g c34f2d8d7561b625 -
= Jlu | Usm. Ne dokym. [loon. Ha-




— B mnockoctu X;0Z; KOJOHHBL:

Pama Purenm
Kommsectso nponetos | 10 — | ecTHoCTE pPUrenA NPMMBIKSIWETD K
BEMEY KONOHHE
Cxera onMpaHvA =
e -+ LUEII:'HHI:' .LL Chneea, -.|=1 D,1 CML
Jeq Jgs 9 3awemneHue 1L cnpaesa, J,J4260 o
ﬁL
BemuumHa nponeta HecTHOCTE PUrenA NPUMBIKSIOWETD K HASY
KONOHHBI
cneea, L, (100 M
N A BN _
cnpasa, L, [3.18 " cneea, J; (0.1 o
Jin Jiz cnpaea, J;| 42610 o
KononHa
o o == FacnonokeHne
Je Jl: BepsHmi aTax
CpenHuii 3Tax
7 7 @ HyoxHui sTax
L Lq Lz BeicoTa konoHHel, L_ (2,35 M
_LL HecmeocTe kononHe, J2 (10300 om?

KosthduueHT pacyeTHol AnMHB!

1422

,Z]Jl}l 4 2pynnovl — HUNCHUX KOJIOHH 6 OCMAJIbHbIX YACMAX 30aHUsl

— B miockoctu X; 0OY; KOJIOHHBL:

Fama Purenn
KonuuecTteo nNponeTos 10 - | Kecmocts PHMrenA NpEMbIKSHLWLEND K
Cxema onupaHuA PR
2 1 1 WapHup IL cnega, J,.(4260 -
® —
° Jeq Jeo 9 Jawemnenme 1L cnpasa, J,J4260 o
R —
=
r§ BenuuiHa nponeTa KECTHOCTE PUMENA MPMMBIKEIIWLETD K HASY
cnesa L. |45 . KONOHHE
J J - Jc I'l: Ly

o crpaga, L, 4515 " cnesa, Ji4|0.1 oM
g J i1 J i2 cnpaea, J vl 426(0 CM;
§ KonoHHa
@ = > = Pacnonoxexue

Je Je BepsHmi aTak
l§ CpenHwii aTax
9 H
3 T ™ @ HixHwiA sTax
g L L
< L 1 2 BricoTa konoHHel, L 2,35 r

_l_L HecmeocTs KonoHHel, J_ (3517 om?

©
§ KosdpuUpMeHT pacyeTHoR AmiHel 1 115
s
=
S
S)
=
=
S
S)
S
2 Jlucm
g c34f2d8d7561b625 28
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— B mnockoctu X;0Z; KOJOHHBL:

Pama Purenu
3 - | HECTHOCTE PMIENA NPMMEBIKSIDWETD K
Cxema onWpaHvA — PELL L
T q T WapHwp l‘L cnega, J 40,1 ot
Q =T -
Js1 Jsz JalleMneHne lL crpasa, J_J4260 o’
_)L
Benunra nponeta HECTHOCTE PMMENA MPMMBIKEIOWETD K HASY
KOMOHHBI
crega, L, 100 M
‘Jt: ‘Jﬂ Jt: lc _
crpaga, L, [3.4 M cnesa, J;;(0.1 oM
Ji Jia cnpaBa, Jy[42610 oM
KononHa
Py o = PacnonoxeHne
Je Je BepsHui aTax
CpegHwii 3Tax
= = = @ HikHwid s1ax
L1 L2 Beicoma kononHel, L 2,35 M

—

[L HecmeocTs KonoHHe!, J_ (10300

=

cM-

KosthMUMEHT PAcYSTHOM AL ] 534

[Tonyuennsie KOADPUIIMEHTH pacuE€THON JIMHBI Jlajiee OyAyT UCIIOIb30BaHbI
B pacuére. CedeHus1, UCMOIb30BaHHBIC JI1 UX MOJTY4YEHHUs, ObLIIN HaWJICHBI TTPUKHU-

JOYHBIM paC‘IéTOM H B ,HaHBHeP'IHIeM, IIpu OIIPCACIICHUN CEUYCHUM IMoCpcaACTBOM

Jlucm

S KOMITBIOTEPHOT'O pacy€Ta, XapaKTePUCTUKU 3TUX CEYEHUH OYyIyT TONBKO YBEIHYU-

©

3 BaThCs. 3HAYUT, pacUETHBIC JJIMHBI 3JIEMEHTOB B OyayIieM JIMOO OCTaHyTCs TaKH-

=

e}

Q MU, KOTOPBIE€ OBLIN MPUHSTHI, JIMOO OyIyT YMEHBIIEHBI, YTO B CBOIO OY€pe/h IMOBE-
NET 3a co0oit Oosiee OiaronpusTHBIC YCIOBUS sl pabOThI CEUECHHI AeMeHTOB. B

(<]}

g CBSI3U C 3TUM Jlajiee MOBTOPHBIN pacy€T KO3(PPUIMEHTOB pacuéTHON NJIUHBI C lie-

S

S JbI0 YTOYHEHUS HE BBITTOTHSIETCS.

@

§

>

© 5.4 TlpeaenbHble nepeMelieHUsI

P4

%" [Ipu pacuere CTpOUTEIBHBIX KOHCTPYKUUH JOJKHO OBITH BBIIIOJIHEHO YCJIO-
BHEC:

©

5 f=tu

e}

S

,§' rne f — nporu6 (BbITHO) M MEepeMENIeHNEe dJIEMEHTa KOHCTPYKIUH (MM KOHCTPYK-

S
MU B LEJIOM), ONpeaesieMble ¢ yueToM (haKTOpPOB, BIMSIOLUIUX HA UX 3HAYEHUS, B

= COOTBETCTBUH ¢ npuiioxenuem /1 [4];

]

=

%

g c34f2d8d7561b625

= Jlu | Usm. Ne dokym. [loon. Ha-

39




fu — TpenenpHbIA TPOTuo (BHITUO) WITH TIEpEMENICHIE, YCTAHABIMBAEMbIE HOPMAMH
[4].

Pacuer He00X01MMO TPOU3BOAUTH UCXOMS U3 CIEAYIOUX TPeOOBAHUM:

a) TEeXHOJOorm4yeckux (oOecrieyeHue YCIOBU HOPMAJIbHOM HSKCIUTyaTalluu
TEXHOJIOTHYECKOT0 W TMOJBEMHO-TPAHCIIOPTHOTO O00OPY/IOBaHUS, KOHTPOJIBHO-
HU3MEPUTEILHBIX MPUOOPOB U T.1.);

0) KOHCTPYKTUBHBIX (00ecreyeHne eI0CTHOCTU MPUMBIKAIOIMUX APYT K Y-
Ty JIEMEHTOB KOHCTPYKIIMI U UX CTBIKOB, 0O€CTIeUeHUE 3aJaHHBIX YKIOHOB);

B) (huzmosiornueckux (MpeaoTBpalieHue BpEAHbIX BO3IEHCTBUIA U OLTYIIIEHUN
nucKoMdopTa Mpu KoJieOaHHsIX);

I') 3CTETUKO-TICUXOJIOTHYECKUX (oOecreueHue OnaronpusTHBIX BIEYATICHUN
OT BHEIIHEr0 BHUJA KOHCTPYKLUHH, MNPEAOTBpAIllEHUE OIIYIICHHUs] OMACHOCTH).

Kaxxnoe u3 ykazaHHbIX TPEOOBaHMI JTOJKHO OBITH BBIMOJIHEHO MPHU pacyeTe He-
3aBUCUMO OT APYTHX.

[IpenenbHble TPOTUOBI 3JIEMEHTOB KOHCTPYKIMN MOKPBITUH U NEPEKPBITHIA,
OTrPaHUYMBAEMBIE UCXOMS U3 TEXHOJOTMUYECKUX, KOHCTPYKTUBHBIX U (PU3HOIOTHYE-
CKUX TpeOOBaHUM, CIEyeT OTCUUTHIBATh OT U30THYTOM OCH, COOTBETCTBYIOIIEH CO-

CTOSIHUIO 3JICMCHTA B MOMCHT IIPWJIIOXKCHHA HAIpPy3KH, OT KOTOpOfI BBIYUCIIACTCA

Jlucm

©
£ o
3 porud, a OrpaHUYUBAEMBIC UCXOJS U3 ACTETUKO-TICUXOJOTHYECKUX TPEOOBAHUM -
S
J§ OT MPSIMOM, COETMHSIOLIEH OMOPHI ITUX FIEMEHTOB.
S
B nmanHOM MpOEKTE TEXHOJIOTMYECKHX WU KOHCTPYKTHUBHBIX OIPAHUYEHHI MO
9 IpeAeIbHBIM IIPOru0aM HE YCTaHOBIICHO.
©
I )
S OcranbHble BEPTUKAIBHBIC TIPEACIIbHBIC TPOTUOBI AJIEMEHTOB KOHCTPYKIIUM B
s
®©
Q coorBercTBUM ¢ Tabmmei /1.1 B [Tpun. 1.2 [4] moka3ans! B a6 4.1.
S
Q
(o]
%
g
<
®©
S
©
(o]
S
£
(o)
o
S
=
(o)
o
=
%
g c34f2d8d7561b625
= Jlu | Usm. Ne dokym. [loon. Ha-
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Tabmuna 5.1

BepTukanbHbie npeenbHble MPOTrHObI 2IEMEHTOB

Harpy3ku miis on-
OneMmeHThl KOH- | [IpenbsBisiemble BeprukaneHsle npe-

N peneneHus BepTu-
CTPYKIIUH TpeOOBaHMS JIeTbHBIC TIPOTHOHI f;,

KaJIbHBIX POTHO0B

npu l < 1wm:1/120

ICTETUKO-
npu | = 3 m: [ /150
ICUXOJIOTUYECKUE JUIATEJILHBIE

IlocTosiHHbIE 1

Purenu
npu | = 6 m: [ /200
®dwusnonorndeckue | Onpexaensrores B coorBeTcTBuu ¢ J[.2.2 [4]
npu l < 1wm:1/120
DCTETHKO- IlocTosiHHBIE N
Koncomnu npu | = 3 m: 1 /150
o — TICUXOJIOTHYECKHE JUTATEIIbHBIE
JOKUI) npu | = 6 m: [ /200

®dwusnonornyeckue | Onpexaenstorcs B coorBeTcTBuu ¢ J[.2.2 [4]

Crour OTMCTUTD, YTO, TaK KaK IIOA 3JICMCHTaMHU J'IOI[)KI/Iﬁ IMoApa3syMCBarOTCA

KOHCOJIN, UX HpOJIéT [ IIPUHUMACTCS B 2 pas3a OoJIbIIIe X BEIJICTA.

Jlucm

S Tak Kak KOHCTPYKTHMBHAasl CX€Ma BBIOPAHHOTO 3/1aHUSI UMEET OOJIbIIOE KOJIU-
©
Q ) ) .
3 YEeCTBO pUresield U KOHCOJIEH ¢ pa3HbIMU MPOJIETaMU U BBIJIETAMU COOTBETCTBEHHO,
=
Q [T
2 NEPBUYHO, JJIs1 YIPOILUEHUS HalIEM NpeiebHbIe TPOruObl 111 TEX 3JEMEHTOB, AJIs
KOTOPBIX JAHHOE OTPaHUYCHUS SIBJIsIETCS Hanbosiee )KECTKUM, HEXKEIH JUIs IPYTUuX
(<]}
g AeMEeHTOB. IMU B TaHHOM ciy4yae SIBJISIOTCS PUTeN ¢ HAMMEHBLIIUMU MPOIETAMH.
S
3 Ecnu abGcomoTHbIe MPOTUObI BCEX 3JEMEHTOB OyayT He Oojee adCONIOTHOro mpe-
(3]
Q
JIEJIBHOTO Mporuda ajsi HanboJiee KOPOTKOIO 3JIEMEHTA, TO JaHHOE YCJIOBHE Herpe-
g
O
S BBIIICHUS TPEACTBHBIX MPOTHOOB MOYKHO CUMTATh BHITIOJHEHHBIM JJIsI BCETO KapKa-
%
g ca. Ecnu jxe XOTh AJ11 OJTHOTO U3 3JIEMEHTOB JaHHOE YCJIIOBUE BBIMIOJIHATHCSA HE OY-
AN
JIeT — CHayajia 6oJiee TOUHO ONPEeEINM OrpaHUYECHHE JIsl HErO, 3aTeM IIPOBEPUM, U
© .
£ €CJIM YK€ TOYHO ONpeIeIEHHOE OrpaHuYeHHe He OyJeT COOM0IaThCs, TO PACHEHUM
e
E IPOBEPKY IO MPEeeNIbHBIM J1e(hopMalisiM HEBBITOIHEHHOM.
(]
= CornacHo 3CTETUKO-TICUXOJOTUYECKUM TPEOOBAHUSIM K pUTeNsiM (HE B JIOJ-
. KUSX):
Q
[S]
=
%
g c34f2d8d7561b625
= Jlu | Usm. Ne dokym. [loon. Ha-
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HauMEHbIINNA Mpod€r purens B 37aHuMM — 1,65 M. COOTBETCTBEHHO IO
Tab11.4.1, UCTIONB3YS MHTEPIIONSILIUIO OMPEIEsieM NMPEACTbHBIN MPOru0, paBHbIN
fF=0,0127 m.
CornacHoO 3CTETUKO-TICUXOJIOTHYECKUM TPEeOOBAHUAM K KOHCOJISIM (B JIODKH-
X):
HaUMEHbBIINN BbUIET KOHCOIHN — 1,6 M, COOTBETCTBEHHO IPOJIET ONpPEAEIIAETCS
Kak [ = 2 X 1,6 = 3,2 M, TOr;1a HAMMEHBIIHNH NMPEAETBHBIN MPOrHO KOHCOJEH paBeH
fii =0,0210 m.
CornacHo (pU3MOIOTHUYECKUM TPEOOBAHUSAM K PUTEIISIM IIPeIeIbHbIE TPOrHObI
OTIPEIEIISIFOTCS TI0 (hopMYyIIE:

__9@+tn+q
30n2(bp +p1 +q)’

fu

rae g=9,8 M/c? — yckopeHHe CBOOOHOTO Ha/ICHNS;

p — HOpMaTUBHOE 3HAUYCHUE HATrpy3KH OT JIFOJIeH, BO30YX IAIOIIUX KOJIeOaHUs, IPH-
HuMaemoe 1o taduiie 1.2 [4], u B nanHOM ciyuyae paBHoe 0,25 kI1a;

p; — IOHWKEHHOE HOPMATUBHOE 3HAYEHUE HAIPY3KHU Ha MEPEKPBITHSI, IPUHUMAEMOE
o tadymtie /1.2 [4], 3meck npuarMaeMoe paBHbiM 0,525 kI1a;

q — HOPMAaTUBHOE 3HAYEHHE HArpy3KH OT BECa PACCUMUTHIBAEMOIO 3JIEMEHTA U OIH-

©
§ paroIIMXCcsl Ha HETO KOHCTPYKIIMH, paBHOE JJISI )KHJIBIX KOMHAT U KOHKPETHOTO PH-
S
,§' rens 1,27 klla;
S

N — YacToTa MPUIIOKEHUS HArpy3KH MPpU X0Ab0€ YelIoBeKa, MpUHUMaeMas 1o Tao-
2 mure /1.2 [4], u 3mech paBHas 1,5 I,
©
I o
3 b — xoaddunmenT, npuHUMaeMbIii 1o Tadmuie /1.2 [4]:

125 ()
g b = )
S a pal
(o]
%
%5 (Q — Bec OIHOTO YeJIoBeKa, MpuHUMaeMblid paBHbIM 0,8 kH;
a — kod3(punreHT, npuHUMaeMblii paBHbIM 1,0 JUIs1 2JIEMEHTOB, PaCCUUTHI-

© v
£ BaeMBIX 110 OAJIOYHOM CXEME;
(o]
3 e o .
. a — 1mar puresuein, paBHbii 4,6 M;
o
= | — pacdeTHBIif IPOJIET PJIEMEHTAa KOHCTPYKIIUU, PaBHBIN 1,65 M.
=
(e}
o
=
2 Jlucm
g c34f2d8d7561b625 "
= Jlu | Usm. Ne dokym. [loon. Ha-




b 125 125 0,8 0.979
B apal 1x15%x46x165 '~ 7

Torna

p_ 9ptpm+q) 9,8(0,25 + 0,525 + 1,27)
fu = 30n2(bp +p, +q) 30 x 1,52(0,979 x 0,25 + 0,525 + 1,27)

= 0,1454 m

CormacHo (pu3mosornueckuM TPeOOBaHUSIM K KOHCOJISAM JIOMKHHA TIPEIeIh-
HbIE MPOTHOBbI ONMPENEAIOTCS aHAJTOTUYHO, OJHAKO 3aMEHSIOTCSI HEKOTOPHIE BEIU-

YUHBI:
— p npunumaetcs paBHbiM 0,5 klla;
— p; npunumaetcs paBHbiM 0,7 klla;
— q npuHAMaercs paBHbIM 1,14 klla;

— b Tak e MepecYnThIBACTCS:

125 () 125 0,8
b = = = 0,984.

a pal 1x1,5x%x2,5x%x1,60

Torna

. 9pt+ptq) 9,8(0,5+ 0,7 + 1,14)
fu = 30n2(bp +p; +q) ~ 30 x 1,52(0,984 x 0,5 + 0,7 + 1,14)

= 0,1457 m

Jlucm
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©
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z CpeI[I/I OI'paHUYCHHUHU II0 3CTCTHUKO-IICUXOJOTHMYCCKUM M II0 (bI/IBI/IOJIOFI/I‘{e-
S

o .

= CKUM Tpe6OBaHI/I$IM HanOoee KECTKUMHU SIBJISIOTCS IICPBLIC, B CBA3M C YCM B JaJIb-
N HEUIIEM 6y):[eM OLCHHMBATH TOJIBKO UX HAPYIICHHUC.
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lNodn. u dama

o

Bsawm. uHs.

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

6 PE3YJBTATHI PACUETA

Pacuér Beimonnsics B nporpamme SCAD 21.1. DneMeHTbl KOHCTPYKIIUUA TIPH
paccMaTpUBAEMbIX HArPYKEHUSX MCIBITHIBAIOT Pa3HOOOpPA3HBbIC YCUIIHS, CPEIU KO-
TOPBIX W U3THOAIOIIME MOMEHTHI B Pa3HBIX HAIIPaBJICHUSIX, U MIPOJOJIbHbBIE U TOTe-
peuHbIe YCUIINS, U KPYTUIIbHBIE MOMEHTHI. Takoe ciiokHOoe 00BbEMHOE HAIIPSIKEHHO-
neOpMUPOBAHHOE COCTOSTHHE OOYCIIOBJICHO PaMHOCTBIO KapKaca BO BCEX Harpas-
JICHUSX, a TaK K€ CJIOKHOW M3rMOHOM (popMoli 31aHus. B cBsi3u ¢ 3TUM BBIBOJI pe-
3yJbTAaTOB pacuéTa TPEXMEPHOUM CXEMbI Kapkaca OyJeT BKIIOYATh AIIOPHI MO YCH-
masMm N, My, M,, Qy, Q,, M., noka3aHHbI€ OTHOCUTEILHO MECTHBIX OCEH AJIEMEHTOB.

OTI[CJ'ILHO ObLIH 3a/1aHbl CJICAYIOINUC 3aI'pYKCHUA:

3arpyseHia/ KomOuHaLMM

CHerosas
MonesHaauenukom]
Meperopoaku
MNoneznan|waxmoTHoE|
MocToarHaanokpemue]
CoficTe.Bec

Bereplno x]

Berep (]
Crenei[HapyxHEe)
CHerogaa|mewsu)
NecTHUuE!

Mynbcaums no X
Mynbcaums no v’

D wo N e

CornacHo yCJIOBUIO KOHKYpCa U3 ATUX 3arpy>Ke€HUW ObLIIM COCTaBJIEHBI KOM-
OWHAIMKM, OT KOTOPHIX HEOOXOAMMO TOKa3aTh JMIOpHI ycwiuil. Takumu KoMOWHa-
IIUSIMU SBJISIFOTCS:

1. IlocTostHHBIE U BpeMeHHbBIE (0€3 BeTpa):

(L3) 1+ (L5) -1+ (L6)-1+ (L9) -1+ (L11)-1+ (L2) -1+ (L10)-0,9

B xomOuWHaImm yduThIBajach IMOJIE3HAsT HArpyska, pacupenenéHHas paBHO-
MEpHO Ha dTaxe, TaK KaK B XOJI¢ aHaIN3a ObLIO YCTAHOBJICHO, YTO OHA, B OCHOBHOM,
BBI3BIBAET OOJIBIIINE YCWIMS B DJIEMEHTaX KapkKaca, 4eM MpH «IIaxXMaTHBIX» ee pac-
MTOJIOKEHHUSIX.

2. ITocTosiHHBIC ¥ BpEMEHHBIE (C BETPOM 110 ocH X)

Jlucm
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(L3) 1+ (L5) 14 (L6) -1+ (L9) -1+ (L11) -1+ (L2) -1+ (L10)-0,9 + (L15)- 0,7

3. [TocTostHHBIC U BpEMEHHBIE (C BETPOM 110 ocH Y)

L3)-1+@L5)-1+L6) 1+ (L9) -1+ (L11)-1+(L2)-1+(L10)-0,9 + (L16)-0,7

[Ipu BkItoueHnM B komOuHaruio 3arpyxkenuit «llymbscamus mo X/Y» pac-

CMAaTpUBACTCA IIOJIHOC TUHAMHUYCCKOC 3aIrpyKCHUC OT BCTpOBOI?I Harpy3KHu.

Jlamee moka3aHbl SMIOPHI YCUIUKA B TPEXMEPHOM KapKace OT COOTBETCTBYIOIINX
Harpy>KEHUM.

1. IlocTositHHBIE U BpeMeHHBIE (0€3 BeTpa)

Jlucm

c34f2d8d7561b625

Jlu
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lNodn. u dama

o

B3am. uHs.

UHas. Ne Oy6r.

lNodn. u dama

WH8. Ne noon
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7 MOJBOP CEYEHUU DJIEMEHTOB KAPKACA

7.1 Tloadop mo ycJOBHMIO MPOYHOCTH U YCTOMYHUBOCTH

Jlns monbopa cedeHWi ObLT BBIMOJIHEH MEPBUYHBIN pacuér, IMpU KOTOPOM

9JICMCHTAaM IIPUKUAOYHO 3aAaBaJIUCh CXOKHNEC CCUCHUS:

Bcem konmoHHam ObuIM 3aJjaHbl ceYeHUs B BUJE ABYTaBpoB 25K2. A purensam

— 20I112. [TocpenctBoMm ananuza PCY nporpammoit SCAD 21.1 aBToMaTu4ecku st

Bcex a1eMeHToB Obul HaiineH «Kputuueckuit paktop K, ,,», KOTOPBIM MOKa3bIBAET

MaKCUMAJIbHOC COOTHOIICHUC paC‘{éTHOFO yYCWIIUA B 3JICMCHTC K €TI0 HpGI[CJ'II:HOﬁ

Hecymeﬁ CITOCOOHOCTH IO TEM WU WHBIM KPpUTCPHUAM OLOCHKH IIPOYHOCTHU U YCTOﬁ-

YUBOCTU. Pe3ynpTaT OIEHKHM KPUTHYECKOTO (PakTopa ISl MOJYyYeHHOM pacuéTHOU

CXEMbI TTOKa3aH Ha puc. 6.1.
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[To naHHO#M cxeme BUAHO, YTO MOJABIISAIONIAS YACTh 3JIEMEHTOB YI0BIETBOPS-
eT IPUKIIAJbIBAEMbIM 3arpyxeHusiM. OHaKO OYeHb Majasi 4acTh 3JIEMEHTOB JI0JIK-
Ha ObITh U3MEHEHA U3-32 HEJJOCTATOYHOM HeCcyIlleil CHOCOOHOCTH.

CTOUT OTMETUTbH, UYTO XOTh W UUCIECHHO OOJIbIIOE KOJUYECTBO AJIEMEHTOB
KapKaca SIBJISIFOTCS] 3HAUUTEIbHO HEIOTPYKEHHBIMHU, 3TO SBIISETCS JIUIIb CICACTBU-
€M pa30MBKU KOHCTPYKTHUBHBIX 3JIEMEHTOB Ha CIUIIKOM OOJIbIIOE KOJUYECTBO yua-
CTKOB JIJIsl KOHEYHO-3JIEMEHTHOTO pacuéra u aHanu3sa. [Ipu aeraapHOM paccMmotpe-
HUU CXEMbI CTAHOBUTCS SICHO, YTO OOJIBIIOE KOJIMYECTBO DJIEMEHTOB (pUTreneil 1 Ko-
JIOHH) SIBJISIFOTCSI IOCTATOYHO HarpyXEHHBIMH, YTOObI HE MEHSATh EPBUYHO 110,100~
panHoe cedenue. Eciu kakue-To 37IeMEHTHI U SBISIOTCS 3HAYUTEIbHO HEIOTPYKEH-
HbIMH, YMEHBUICHHE UX CEYEHHMH SIBJISETCS HEBBITOJHBIM IO APYTHMM, HE MEHEE
BaXXHBIM KPUTEPUSAM (HEYT0OCTBO MOHTa)Xa MEHBIIUX PUTEJICH U Kene300€TOHHBIX
IUTT C HUMH, YMEHBIIICHUE YHU(PUKALIMU B IPOCKTE, U JaXKE HEAOMyCTUMOE yBEIIH-
yeHue Je(popMaTUBHOCTU KapKaca).

DIIEMEHTBI, Tpe-
OyIollMe YCUJICHUS, B
CBSI3M C OCOOEHHOCTS-

MH HX PacCIIOJIOKCHUA

Jlucm
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©
Q ynomsinyTele B 1m.4.3
§ HamOoJiee HarpyxeH-
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2 | HbIE — YTJIOBBIE KOJIOH-
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= HBI, ¥ 110 TPU PUTEIIS C
o KaXJI0lU CTOPOHBI 37a-
g Pucynok 7.2 H 62
e}
S DparMeHT cXeMbl 37aHUs PU OLICHKE KpUTHYIecKkoro pakropa A4 Ha PHC. ©.2 HX
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ABYM M3 HUX KPEIIATCA KOHCOJIHN J]O,Z[)I(Hﬁ. YcuiaeHHBIMU SIBISIOTCS pureiim rnepBoro,

BTOPOTO U TPETHET0 TOPU3OHTAILHOIO YPOBHS Kapkaca (puc. 6.3).
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Pucynok 7.3
Brigenennas KpacHBIM IIBETOM TPyTIIa YCHICHHBIX PUTEIICH.

Jlanee ObLT OCYIIECTBIEH 0100 CEYCHUI DIIEMEHTOB.

Jlucm

©
S
3 He yrioBble KOJIOHHBI U PUTENU, KOTOPbIE HE ObUIH BBIJEIEHBI B OTACIbHYIO
S
Q
Q YCUJICHHYIO TPYMITy, OCTaJIUCh CO CBOMMU «IIPUKUIOYHBIMI» ceueHUsIMU — 25K2 n

201112 cOOTBETCTBEHHO.
2 .
g CeueHue yrioBbIX KOJIOHH ObUIO yBennueHo A0 30K3, a ycuaeHHbIX purenen
S
3 — 1o 201I5.
Q . o

OnHako, Tak Kak YCTPOMCTBO y3J0B CThIKa KOJIOHHBI U pureneit 20112 ¢ ox-

g
lo ~ ~
S HOM 1 20LL5 ¢ npyroil CTOPOHBI — HE ONTHUMAIBHO U HE SKOHOMHYHO C TOYKH 3pe-
%
g HUSI MOHTa)Ka, CEUEHHUs1 YCUIICHHBIX pureneil Obuin yBenmuueHsl 1o 30L1. Jlannas
<

Mepa TaK K€ MOJIOKUTEIBHO CKA3bIBAETCS M HA YBEIMYEHUU KECTKOCTH B MECTE
% KpEIUICHUsI KOHCOJEH JIOMKUU (MPOrud 3TOM 4YacTH JOHKUM 3HAUMTEIHbHO YMEHb-
e
S
= IIEH).
8
= Janee ObL1 pou3BeAEH pacu€T Kkputuueckoro (akropa npu PCY nns kapka-
- ca ¢ MoI00paHHBIMU CEUECHUSAMHU, PE3YJIbTAT MPEAOCTaBICH Ha puc. 6.4.
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7.2 TIpoBepka ae)opMaTUBHOCTH KapKaca
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e}
: w
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— s pureneit: f;) . =0,008 M, 4TO SBHO MeHbIIE MPEIETLHOTO 3HAYEHMUS,

pasHzoro f = 0,0127 m.

— s koHcoJieh fo ., =0,006 M, 4TO Takke SBHO MEHBIIE IPEACITHHOTO

3HaueHus, paBHoro f; = 0,0210 m.

Crour OTMCTHUTD, 4YTO I[C(I)OpMaHI/II/I KOHCOJIHN OTCUHUTHIBAJINCH OTHOCHUTCIIHHO

nedopmari €€ omophl — y37a PUTeNsl, KaKk TOTO0 U TPEOYIOT HOPMBI TIPH OIICHKE

HpOFI/I6OB I10 5CTCTUKO-IICUXOJIOTHYCCKUM Tp€6OBaHI/IHM.

/ = T /
/ 7
/ e
03 9 go-003l S
£ 00820003 76 003,415 07 I
/ 7£_“ T [ e 02,8003 f_’_‘__,- f—’—’#
v / ey
N s 8 "
e ) | /
— pe-003 —— e
-~ /
d /
=2 | /
— pe-th 9e-003 5003 i /
=—2,3e-003 10003 /
P
g e
gl | Careonsioay ,/
: e o
] / i [ le 0% e 004
= / v 7
/ S /
QI / | /
N T
5 “ / 4
Q A
" /
’SI = T, EEaciy]| /
< e 00
g A
= Pucynok 7.5
Pesynbrat pacuéra nedopmariuii kapkaca ¢ BbIICIICHHBIMU 3HaYEHUSAMH Jeopmaruit
% OJTHOM KOHCOJIN JIOKUM
S
S
(]
=
S
2
2 Jlucm
g c34f2d8d7561b625 -
= Jlu | Usm. Ne dokym. [loon. Ha-




8 PACYETHI COEJUHEHUI

8.1 Pacuer M KOHCTpPYHpPOBaHHe 0a3bl KOJOHHBI
Pacuer npousBoaum Ha koMOuHanmio cui M u N, naronryro HaubosbIee
cokatve OeTOHA y Kpas IJIUTHI:
N =-1320,41kH; M, =74,84kH-m; M, =—-22,97 kH
Marepuan ¢pyHaamenTa — 6eToH kinacca B15 R, = 0,85 kH/cm?. JlokanbsHoe
CONPOTHBIIEHUE CMATHUIO OETOHA R}, ;. 1O NOAOIIBON (yHIaMEHTa IPUHUMAETCS B

3aBUCHUMOCTHU OT COOTHOLICHUS IJI0IIaaun OHOpHOﬁ IIJINTBI Ap H I10m@aanu BEPXHETO

o0pesa (hynaamenra Ay
Rpioc = @b " Rp
I'me @ = 3/%, (p 3a1aIAM OPUMEPHO paBHBIM 1,3.
p

Torma: Ry = 1,3-0,85 = 1,105 xkH/cm?

Onpeoenenue pasmepoe 6 niane u moIUUHbL ONOPHOIL NIIUNbL
[upuny mauTel 00b14HO nprHUMAaKOT Ha 100-200 MM mMpe KOJIOHHBI, TOTAA

B =300+ 100 = 400 mm;

% Tonmuna TpaBepcsl t, = 16 MM;
E Jnay L Haxoaum 1o yCJIOBHIO TPOYHOCTH O0€TOHA MO/ TUTUTOM:
g 2
N, N; 6M,
L=——+ [|=4—/—]| + =
S 2BRb,loc 2BRb,loc BRb,loc
g
: _ 132041 | 132041 ., 6-7484-100
g =72.40-1105 " |Za0-1,105 T a0-1,105  ooteM
g
= OxkonuarenbHo npuHuMaeM B = 40 cM, u yBenuuuBaem L U3 KOHCTpYKTHUB-
%
%5 HBIX cooOpaxkenuit L = 60 cm.
OnpenenuM TOJNIMHY TUTHI ty,. g 3TOro HailgeM MakCUMalbHbIA U3TH-
% Oaromuii MOMEHT My, 1y, BOSHHKAIOIIUMA B HEH OT OTHOpa O€TOHA (PyHIaMEHTa.
e}
S
IS
g
2 Jlucm
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lNodn. u dama

Bsawm. uHs. Ne

UHs. Ne dy6i.

lNodn. u dama

WHa. Ne noon

Hanpsixenust B 6eToHe QpyH1aMeHTa MO IITUTOM:

_ N _6My, 6M, 132041 6-7484-100 6 2297-100
%%max =B T B1z T IBZ " 6040 40 - 602 60 - 402
= —0,718 kH/cm?;

N 6M, 6M, —1320,41 6-7484-100 6-2297-100

%omin = pr¥ g2t g2~ Tg0-40 | 40602 60 - 402
= —0,382 kH/cm?.

400

HEEEI
- 0, 282 xHien?

é

-0,718 wiren”

0,439 xkH/cm2

Pucynok 8.1. K onpenenenuto HanpsokeHuit B 6eToHe pyHAaMEHTa MO TUTUTOM

WMsrnbaronmii MOMEHT Ha 1-M yYacTKE ILUIUTEL, OIIEPTOM Ha TPU KAHTA!

M1 = a;01a% = 0,088 0,439 - 26,9 = 27,95 kHwm

rae a = 0,125 mo [2, Tabn. E.2];

a; = 26,9 cM — cB00OIHAsI CTOPOHA Y4aCTKA TUTHTHI;

o, = 0,439 kH/cM? — HauGonbliee HanpskeHne GETOHA MOJ paccMaTpUBae-

MBIM Y4aCTKOM IIJIUTHI.
Jlns yuactka Ne2: M, , = azoya® = 0,06-0,718 - 20,8% = 18,64 kHmM
rae az = 0,06 o [2, Tabin. E.2];

a = 20,8 cM — quaroHasib y4acTKa IJIUTHI.

c34f2d8d7561b625

Jlu | Usm. Ne dokym. [loon. Ha-
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M. = 27,95 kH

Matepuan mutsl - ctane C255 (Ry=230 xIla mna romumu 20-40 mm). Tpe-

Oyemasi TOJIINHA TUTUTHI:

6Mymas /6 27,95
ty > maz _ = 2,46
"= TR,y 23 1,2 .

rae ¥, = 1,2 mo [2, Tabmn.1].

OxoHyaTeNnbHO MpUHUMAaEM t ,; = 4 CM, KaK MUHUMAJIbHYIO BEJTUUYHHY.

Pacuem ankepuvix 601moe

PacuetHoe coueTanue ycunui it KOHCTPYUPOBAHMS aHKEPHBIX OOJITOB:

Npin = —1060 kH, M, = —43,12 kH - M, M , = —24,62 kH - M.

Harmpsixenust B 6eToHe GpyH1aMeHTa MO/ ITATOM:

Noin  6My,  6M, 1060 6-43,12-100 6-24,62-100

Op,max = BL BIZ LBZ _40'80+ 40 - 802 + 80 - 402

Jlucm

§ = —0,114 kH/cMm?
E _ Nin N 6M,, N 6M, 1060 6-43,12-100 6-24,62-100
8 Smin ="pI~ T gz TIBZ 40-80 40802 80 - 402
= —0,548 kH/cm?
%
¢ [Ipu moy4YeHHBIX COUYETAHUAX YCHJIMH B 0a3ax KOJIOHH pPaCTATHBAIOIINC
S
§ ycuiaus B 001TaX HE BOZHUKAIOT.
Q
- [IpuHuMaeM aHKEpHBIN OOJNT C KaXA0W CTOPOHBI 0a3bl KOJIOHHBI.
['¢)
§ ITo Tabnuiie gaHHBIX A1 ToA00pa aHKepHbIX 00aTOB 60T 091 2C-4 nuamer-
P4
%" poMm 30 Mm.
% Pacuem peoep
3 y
< PeGpa Oyaem paccunThiBaTh HA KOMOWHAITUIO YCHUITHIA:
= N =-132041kH; M = 74,84 kH-™; Q = 58,73 kH
S
S
%
v c34f2d8d7561b625
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Pebpa paccuuTbiBaeM Kak KOHCOJIH, ONHPAIOIIMECS HA CBApHBIE LIBBI M 3a-
rpy’KEeHHbIE 1aBJIeHHEeM OeToHa (puc.2):

0) A

TTTTTTITTTTTTTT

ITERANANRNRRNT]
y

(RENNEN]

Pucynok 8.2. PacuetHas cxema pebdep

Bricory pedpa npumem h, = 30 cM. [llupuny rpy30BO# IUIOIIAAN JaBICHUA

oerona mnpumeM paBHON B =40cMm. Torna Qmax = Omax® B =0,718-40 =

kH
28,72 — - MaKCUMAaJIbHOC 3HAYCHNEC PCAKTHBHOI'O OTIIOPA (I)YHIIaMeHTa 10 IJIMHC.
cM

Jlucm

89 75 kHm
M
:
3 718 kH
S a
S
718 kH
2 0,25 0,25
s Pucynox 8.3. Ycunms B pebpax
@
§ 1)  TIpoBepka npoyHocTH peOep HA U3THUO
2
$ 6Mopax
c =——=< Ry-yc
tp * Ny
3 $o75 Y —~ 186,98 MIla < Ry -yc = 240 MIla
2 18:400
§ [TpouyHocTh Ha U3rKO obecTieyeHa.
IS
g
%
g c34f2d8d7561b625
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2)  IlpoBepka mpodHOCTH pedep Ha cpe3

T = M < Rs-yc
tp * Pomp
718-103
18400 99,72 MIla < 0,58Ry-yc= 0,58:-240-1 = 139,2 MIla

Marepnain pedep - crans C255 (Ry=240 xlla ms tommun 10-20 Mm).

[TpouHOCTH TpaBepCH Ha cpe3 oOecTedeHa.

3) HpOBCpKa Ha COBMCCTHOC I[GﬁCTBPIC HOPMAJIBHBIX W KAaCAaTCJIbHBIX Ha-

npsbkeHnid. [IpoBepka mpoBOANUTCS B CEUEHUH HAJL OITIOPOU

/a,? + 372, < 1,15Ry - yc

_ M,,-6 _6:89,75-10°
% Tt M2, 18- 4002

= 186,98 MIla

Qo 718103

h 18-400

= 99,72 Mlla

t

mp tmp

5 V186,98 2+3-99,722 = 254,55 MIla

S

,§' 254,55 < 1,15Ry v~ 1,15-240-1 = 276 Mna

=

2 HepasencTBo BbImosiHsieTcs. [IpoBepka Ha COBMECTHOE NEMCTBUE KacaTelb-
E HBIX 1 HOPMAJIBHBIX HAMPSKEHUN MMPOIUIa.

& Hasnauaem xaretsl ky = 14 MM I HIBOB KPEIJIEHUs peOpa K KOJIOHHE.

§ PacueTtHO€ CONPOTUBIEHHUE 1IBAa IO METAJLTY TPAHUIIbI CILIABICHUS:

e}

f; R,, = 0,45R,,, = 0,45-370 MIla = 165,5 MIla ( [2, Ta0x. 4]).

I

- PacueTHOE conpoTuBieHHE O METAILTY 11IBA:

o Ry = 180 Mlla ([2,Tabu.T'2]), Bf = 0,8; B, = 1([2,Tabu 39]).

E Rys* Br = 1456 MIMa <R, B, = 165,5 MIla,

e}

S Pacuet npoBoauM 1o MeTaiTy 1Ba.
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g
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TpeOyemas qyvHa mBa:

Vinax  _ 71810
Ryz Br -k 1456 -08-1,4-2

ly =

= 22,01 cm

Yenosue I, <85- B¢ kf Bomonneno: l, = 22,01 cm < 85- B -k =
85-0,8-1,4 =952 cwm.

OcrasJisieM BbICOTY pebep h, = 40 cm.

Topen KoJOHHBI MMOCJE MpUBApKU pedep U MIUTH GpesdepyeM. B satom
CJIy4yae IIBBI KPEIUICHUSI peOep U CTEP>KHSI KOJIOHHBI K TUIMTE IPUHUMAEM KOH-

CTPYKTHUBHO, MHUHHMAaJIbHOU BBICOTHI.

8.2 PacueTr M KOHCTPYHPOBaHMeE y3JIa CONPSIZKEHUA IIABHOW U
BTOPOCTENEHHOM 0aJIOK
Pacuer y31a npou3BoAuM IpU JCHCTBUM CIAEAYIOLINX YCUITUI:
Q, =57,773 xH
M, = 45,289 kHm
[TonepeuHyto cuiTy BOCIIPUHUMAIOT BEPTUKAIbHBIC IIBBI, MOMEHT PACKIaIbI-

BAETCs Ha Mapy CWJI, KOTOPYIO BOCIPUHUMAIOT HAKJIAJIKH.

©

S

S

>

E Pacuem wiea, xomopwulii npuxpennaem HAKIAOKY (NPOKAMHBLIL Y2010K
80 X 80 X 6) k cmenke ecnomozamenbHol OAIKU

2 [IToB BBIMOJIHSIOT PYYHOU CBApKOM.

< ks < 1,2t, rnet- HamMeHbINAas M3 TOJMIMH CBApMBAEMBIX DIIEMEHTOB [2,

©

- m.14.1.7]

=

2 kf <12t =12-6=72wMm

%

¢ ks > 6 MM mo[2, Tabu. 38] npu TosMHE HAUOOJIEE TOJICTOrO CBAPUBAEMOIO

X
aJieMeHTa (CTeHKa aByTaBpa) t = 7,5 MM.

§ Ipumem ky = 7 MM.

S

g ly,=h;,—1cMm=13—-1=12 cwm.

2

S

S
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PacueTtHoe COIIPOTHUBIICHUC HIBA I10 METAJLTIY I'PaHHIIbI CILJIABJICHUSA:
R,, = 0,45R,, = 0,45-370 MIla = 165,5 MIIa ( [2, Ta6mx. 4]).
PacueTtHoe COIIPOTHUBIICHUC 11O MCTAJLITY IIBA:

R,,; = 180 MIla ( [6,Ta6.a.T2]), B; = 0,7; B, = 1 ([2,Ta6xr.39]).

Ry By = 126 MIla <R, 8, = 165,5 MIla.

Pacuer IMPOBOAUM I10 MCTAJIJTY IIIBA.

1. Omnpenensgem KacaTteabHble HAIPSDKEHHS B IIBAX OT ACHCTBHS MOMEPEUHOM
CUJIBL:

. Q _ 57773-10°
© 2B¢rketl, 2:0,7-7-120

T = 49,13 MIla

2. OmnpenensieM HOpMaJbHBIE HATPSDKEHMS B IIBaX OT JACHCTBUS M3rHOaromie-
ro MOMEHTA!

B 6 - M¢ _ 6-4529-10°

Gf_Z'Bf'kf'lWZ - 2-0,7-7-1202

= 1,93 Mlla

Jlucm

£
8 3. IIpoBepsieM mPOYHOCTH IIIBA:
>
S . .
§ PaBHozelicTBYIOIIIAs HATIPSKEHUSI IO METAJLTY I11Ba!
6 =/1,932 + 49,132 = 49,17 MIla < 126 Mna
3 Pacuem HaK1adok u NPUKPEenIAOUWUX UX ULBOE.
™
@ MoMeHT packiiaapiBaeM Ha IMapy CHJI C IIJICYOM, PaBHBIM BBICOTE BTOPOCTE-
5 o
‘g IIEHHOU OaJIKU:
: N My _ 2529 227,59 kH
e = —= = , K
= h,s 0,199
o [Tonyuaem ycuine, Ha KOTOPOE PACCUUTHIBAIOTCS TOPU3OHTAIIbHBIE CBAapHBIC
§ IIBBI M HAKJIAJKA 110 TOJIKAM.
S
'§ TpeOyemas miomranb ogHOM Hakianku (Hakimaaku w3 cramu C245 ¢ Ry =
240MIla o [2,Tabn.B3]):
S
g
%
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N 22759 103

A= - — 948,29 Mm?
R, 7. 240 - 1 M
Tpebyemast IIUPHHA HAKITAIKH:
A _ 982
L T

[[luprHa HAaKIAOKW MPUHUMAETCA W3 YCIOBHW pPa3MEUICHUS CTOMKU H
YMEHBILIAETCS K KpasiM, YTOOBI N30€KaTh MOHTAXHBIX CBAPHBIX LIBOB «IIOTOJIOYHO-
ro» NoJiokKeHus. Pa3zmMepbl HaKIaaKu cM. puc 4.

’:L

. 495 M ,
:[.].65 , 75 J 215 4 15 63 %, To0w?

INNNERNN|
TRTTTTRT

| + 4

N R — | IRRRRRIRY || NERRTREE) =2

= - - - —--= 7 TTTTTTTT TTTTTTTT |.:_.Ci.
4 | E 4 % 4 |
I |

IAREEREN]

T20ul

©
S
©
3 Pucynok 8.4. Pazmeps! HaKJIaAKH 1O TIOJIKaM OaloK
S
(]
S
(<]}
¢ Tommuna mosKu raaBHoU Oanku: tr=12 mMm.
S
§ MuHMMaJIbHBIHN KaTeT mBa 1o [2, Tabm.38]: kf = 7 mMm.
Q
_ MaxkcuMajbHBI KaTeT IIBa COTJIACHO KOHCTPYKTHBHBIM TpeOOBaHHSIM |2,
=
['¢)
S n.14.1.7]:
2
g k= 1,2-t =1,2 - 11,5 = 13,8 Mmm.
©
S [Tpuanmaem kateT mBa kf = 8 MM.
3
g
e}
(]
S
=
Q
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=
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Pacuer IMPOBOJUM I10 MCTAJLITY IIBa:

Hecymas cnoco6HOCTh MeTasuia CBapHOTO 1IBa ATUHHON 1 cM:

kH
Bf- K¢+ Ry " Yws Ve = 0,7-8-180-1-1 = 1C—M

Tpebyemast cymmapHast pacueTHas AJIMHA OJHOTO (DJIAHTOBOTIO ILIBA:

- N ~ 227,59 13
W "B K Ry VYwr ¥e 07-8-180-1-1-2 00

KoHCcTpyKkTHBHAs AJIMHA 1IBa paBHA PACYETHOM JJIMHE IUItoC | cm:
KoncrpykruBnast qnmuaa mBa: L, = 11,4+ 1 = 12,4 cm.

Pacuetnas jqnunHa (uanroBoro mBa JObKHAa ObITh He Oosee 85 - B ky =

476 MM. Bce ycnoBus BBITIOJTHSIOTCS.

8.3 ¥Y3eJ1 conpsizkeHUsI KOJOHHBI € PUTEJISIMU.

Pacuém u Koncmpyupoeanue CmblKa KOHCOJ1U KOJIOHHbL U puzeiii Pl.

% JIaHHBIA CTHIK SIBISETCS AHAJIOTHMYHBIM CTHIKY JBYTaBPOB, ONMKMCAHHOMY B TI.
e}
- 17.1.3 [16]. B cBs3u ¢ 3TUM MHOTHE MMapaMeTpbl COCTUHCHUS TPUHUMAIOTCS aHAJIO-
e}
(]
= TMYHBIMU COOTBETCTBYIOIIEMY CEUYEHHIO JBYTaBpa U3 YCIOBUS PABHOIPOYHOCTH
= ctbika. OHaKo, YTOOB!I M30€XKaTh MOTOJIOYHOTO CBAPHOIO IIBA, MPOU3BEAEM Mepe-
g pacuéTt BepxHeil HakJIaJKu Mo mojkaM. HeoOXoauMo yMEHbIIUTh €€ MHUPUHY, YTO-
= o .
3 OBl CBapHOM IIOB MIEN MOBEPX MOJIKK PUTENIsi, a 3HAUUT TOJIIMHA HAKIAJAKU JOJKHA
s OBITh YBEJIMYECHA.
>
g TpeOyemast moIa1b CEUCHMSI HAKIaAKK coryiacHo [16]:
)
< A™ =p, xt; =180 X 10 = 1800 Mmm?,

rae by ¥ t; — muprHa ¥ TOJIIMHA HAKIAAKK coriacHo [16] mist momoOHOro AByTaBpa
©
S
8 COOTBETCTBEHHO.
S
,§' Tpebyemas TONIIUHA HAKIIATKH:
S

- A™ 1800 15
tP=—=——=15MMm.

= b 120
Q
[S]
=
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OxkpyriisieM 10 OpOKaTHBIX TOMIMH: t = 16 MM.

Pacuém u koncmpyupoeanue cmvlka KOHCOIU KONOHHL U puzens P2.
AHaIOTUYHBIM CIIOCOOOM PACCUUTHIBAIOTCS U OOKOBBIE HAKIIAJIKM HA CTHIKE C
puresnem P2. 3a ocHOBY B3sThl Haknagaku juis apytaspa 3011 u npousBenén nepe-
pacy€T Ha YMEHBIIEHHYIO BBICOTY JBYyTaBpa. [Ipyu HOBOM IiMHE OOKOBBIX HAKIAIOK
[, = 140 MM, oTy4eHHBIE MTapaMEeTpPHI:
— TonmuHA OOKOBBIX HAKIAMOK: t, = 10 MM;
— KareT mBapHoro msa: ky = 10 mMm.
Jlanee Takum ke 00pa3oM ompenessieM TOJIIUHY BepXHEH HaKIaJKH, IIHPHU-
HY KOTOPOW PEIICHO YMEHBIIUTh MO TEM K€ COOOpa)KE€HUsAM, UTO U JJIS CThIKa pU-

rens P1.

_ by xt; 230x12

b 170

OxkpyrigeM 10 TPOKATHBIX TOJIIUH: t = 18 MM.
1

X

]

t™

= 16,2 MM.

©
S
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1
)
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S
®©
Q
S ' T30t
S
%
o
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o Pucynok 8.1.
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