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YOK 625.855.3.001.24(083.171)

METOOWYECKHWE PEKOMEHIALHMU [1IO ABTOMATH -~
3AULUUU PACYHETOB AOPOXHbLIX OLEXI HEXECTKO -
'O THUIIA. Cowoanopuun. M., 1988.

HNanoxeHn OCHOBHble NMPHHUMIEI pacyeTa AOPOX H LI X
ofexO Ha BO3[elCTBHE NOABMXHbIX Harpyaokx. CocraBien
anropuTM ANg pas3paboTKH 1IporpaMMbl NPUMEHHTENBHO K
moboit OBM. AnropuTm npefHasHaueH Ag pacyeTa Nepe-
['OHHBIX YYACTKOB ABTOMOOUIBHBLIX AOPOr HAa MPOYHOCTH
NpY KPATKOBPEMEHHOM BO3AEeUCTBHH MOABMXHLIX HArpy3ok.
[IppBeneHsl Tabaulbl HCXOAHLIX PaACYETHBIX XapakTepHCTHK
CPYHTOB M MAaTepHAaloB, a TakKXe OCHOBHbIE€ pacyeTHble 3a&
BHCHMOCTH H Tabnuupl [Ulg pacdeTa QOPOXHBIX ONexA.

Tabn, 23, puc. 3.

(C) FocynapcTBeHHBIH BCecOO3HBIR [0 POXHLIN
Hay4YHO-HCCllefoBaTenbCcku#t HHcTuUTyT, 1988.



YK 625.855.3.001.24(088.171)

Mpeancaosue

B nacTogumee BpeMs BBefleHa B HeiictBHe “HHcTpyk -
LHg O MPOEKTHPOBAHHIO NOPOKHBIX OAeXA HEeXeCTKOTO TH-
na"BCH 46-83 (M.: Tpaucnopr, 1985), xotopas conep -
AUT pan HOBBIX, o cpasHenuio ¢ BCH 46-72, nonoxennit:
YYHTHIBAIOTCH 3a0aHHBIA ypOBeHbL HAOEXHOCTH NpH HAa3HA ~
YeHMM MHUHHMAJIBHO OONYCTHMMOTO 3HAYeHHa KoadpduuuerTOB
NPOYHOCTH ¥ NpH ONpefelleHUMH PACYETHOTO 3HAYEHHS CO -
NpPOTHBIIEHHUs PacTsxeHHuo npu unarube achanprobeToHa u
BI&XHOCTH TPYHTa, MIHTeNLHOCTL M NMHAMHUYHOCTEL BO3 -
neficTBHH HATPY3KH Ha NOKPHITHE; NMpHHMMAaIOTCH 0cO 6 bl e
TeMllepaTypHble YC/IOBHA Mg pacyeTa NOKPHITHI HA H3 -
rub, OCymecTBiISeMOr'0 C YYeTOM CHJI TPeHHMs Ha KOHTaxK -
Te NOKPLITHS C OCHOBaHMeM , ¥ T.n, B cBaau c aTHV Tpe-
6yercsa nepepaborka pabGouux nporpamm ans 3BM, nmo ko-
TOPBIM BBINOJHAIOTCH PacYeTs! MOPOXKHBIX OAeXA B MpOoeKT-
HbIX OpTaHu3alugX.

B naHHOit paboTe KpaTKO H3/I0XKeHbl OCHOBHble NPHHIH-
Obl pacyeTa HNOPOXHBLIX OAeXA Ha pO3AeHCTBHE NMOABHXKHBIX
Harpy3ok B coorsercteun ¢ BCH 46-83, cocraBneH anro-
PUTM A pa3paboTk¥ NporpaMmbl NPUMEHHTENbHO K IO ~
6oit OBM, npupeneHn! TabIMILl MCXOOHBIX PACYETHBIX Xa-
pPakTepHCTHK I'PYHTOB M MaTepHualloB, a TaKXe OCHOBHbie
pacyeTHbI®e 3aBHCHMOCTHM M Tabiuusl Ong pacyera, HaMe -
YeHbl NYTH peanu3aluu¥ peKoOMeHfalwuii.

AnropaT™ mnpenycMarTpupBaeT NMOUCK Haubonee SKOHOMHUYHO —
ro MO CTPOUTENbHbIM 3aTpaTdaM BApHaHTA OOPOXHON Omexasnl,

Hacroaume MeToanueckne peKOMeHOAUMH COCTAaBH/IH KaHA.
texH.Hayk [I.U.Tenses, unx.B.A.Masypop, kaHA.TeXH. H ay K
A.E .Mepanukuy, unxenepet E.MMacnenkosa, "A.Mypomosa,
W.H.Hano6un, T.E.llonrapanopa.

3aMeyaHug H NoXellaHHd npockba Hampap/sATh NO adpecy:
143900, Mockobckast o061., r.Banawuxa-6, CowoanopHuuu HIH
191065, Jlenunrpan, A-65, yalepuena, 19, Jlesunrpanckuii ¢u-~
mian CoiosnopHu. 3



1. OcHoBHBIE NOJGKSHHA

1.1. AnropurMm paspaboraH Ang pacyeTa Ha MPOYHOCTHL
OOPOXHBIX OAEXA NeperoHHbIX Y4YacTKOB INpPH KpaTKospe -
MEHHOM MHOTI'OKPATHOM BO3AeHCTBHM MNONBHXHBIX HATDY3OK.

PacyeT nopoxHO# oAexns BeAyT C YyYeTOM HAaA&XHOC-
TH, NOA KOTOPOH NONpasyMeBalOT BEpPOSTHOCTL 06e30TKas -
HOM paboThl KOHCTPYKHWM B TEYEHHe BCero nepuoaa Mex-—
oy Kan#uTalbHLIMH pPeMOHTaMH, KolHyeCcTBEHHbIM Noxasa —
TeneM HaAEXHOCTH sBldeTCd ypoBeHb HadexHocTu K

KoOHCTpyklUg NOpPOXHON OMeXAbl AoJXHa YROBIETBO -—
pPATL CHEAYUHM TPpeM KDPUTepHUsM IPOYHOCTH,

1.2. B rpystre ¥ cnabocBA3HBIX MaTepuanax He OMXK-—
Hbl BO3HUMKAThb OCTaTO4YHble AebopMalluy, BLI3BaHHbLIE HJac-
TUYECKUMHU CMEelleHHIMH.

Copur B TpyHTe 3eMJ/IgHOTIO M0JIOTHA HE BO3HUKHET,
ecnu

T
Knps Tn ! (l)

rie Kn- KO3¢pPUIHeHT MPOYHOCTH, OllpedenseMblit C yye -
P ToOM 3amaHHOro ypoBHS HAOEXHOCTH MO Tabm, 2
npun. 1;

T. - OonycTumoe HanpskesMe CABUTa, oBycroBnenHoe
¥ cuenneunnem B rpyHTe;
T - akTuBHOe Hanpsikende CABHTa B TPyHTe WIU cla-
6oceasnom marepuane; 1=T, + Ty,

Tu, g~ AKTHBHbIE HanpsXeHHUd CABHUI'a COOTBETCTBEHHO
OT BPEMEHHOl HA'pY3KHM H OT COOGCTBEHHOTO Be-
ca NOpOXHOH onexAbl.

JdonycTumoe Hanpspkenude cABMr'a B IPyHTe uId cnabo -

CBA3HOM MaTepuane onpefensercd no ¢oomyne

Toon = CK/ K K; (2)



roe ([ - cuemiienue B MarepHalne c/iod WIK B T'PyHTe
BK'I:,HBHOH 30HbI 3eMIJIdHOT'O II0JIOTHA B pacyetr-
Hbeill nepuon, Mlla;

K’- KO3PdHLMEeHT, YyYHTHIBAKOIUMHA CHHXEHHEe COMpo -
THBIIeHHS CAOBHMTY Noa OeficTBHEeM MNONBHUX H bI X
narpysoxk; K,=0,6;

»— KOOOPUUKEHT 3anaca Ha HeOAHOPOMHOCTHL yciO-
BHi paboOTbl KOHCTpPYKUHII;

Ks" koabbuUneHT, ydYHUTbIBAKWIUKI OcoGeHHOCTH pabo-
Thl C/IOEB B yYC/IOBHHX 3alleM/IeHHs, OWIaTaH —
CHH, CONIpsIXKEHHA cjloeB HA KoHTakTax (Tabn.ll
npun.1).

1.3. HanpsixeHus, BOSHHMKAWIIMe B MOHOIKTHBIX CJIO 9 X
noA NelfCTBHEM MOBTOPHBLIX KPATKOBPEMEHHbIX HATPY30K, He
OOMXHBEL NPUBOAXUTL K OOpasopaunuio rtpewuH. ng asTor o
pomxHO ObiTh OfecmeyeHo clieAyomwee yClOBHe:

R (3
K. < —, )
np 0,
raoe Rgnn‘ npenenbHOe AONYCTHMOE pacTATHBamllee Ha —

npsAXeHde MaTepHana CJjliog C y4eTOM YCTAalio-
CTHBIX §fBIEeHHH,

61‘ - Haﬂ6onbu1ee pac'rs{r‘nsaxomee HalnpsaXxXeHue B
paccMaTpHBaeMOM cl/ioe, HaHIeHHOe nyTewm
pacyeTa.

1.4, Ynpyruit nporub6 nopepxXHOCTH MHOKPBITHSI OT KOJlC-
ca pacuYeTHOTO apTOMOOH/IA He RO/XEeH NPeBOCXONUTL He-
KOTOpPOT'O HOPMHUPOBAHHOTO 3HAa4YeHHMsd. DTO YC/IOBHe ynosB -
IeTBOpsieTcd, eCiH

Knp‘s Erp ’ (4)

rne Eo&m" obwHrik MoOynL ynapyrocTué xoHcTpykuuu, Mfla;

E'rp - TpebyeMrpii MOAy/lb YNPYTOCTH KOHCTPYK UM A
C yY4eTOM KAMHUTAMLHOCTH ONEeXNbl H HHTEeHCHB-
HOCTH BO3deiicTBHA HarpyakH, Mlla.



1.5. dna onpeneneunusa nanpsokeuuét u nedopmanmit, sxo-
namux B pbipaxenus (2)-(4), HCNONBL3YIOT pelleHHs Teo -
pUH YyNpyTOCTH ANsl CJAOHUCTHIX Cpell C KOPPEeKTHPOBKOH HX
MO YCNOBHAM CONDPSIXKEHHS CJIOeB Ha KOHTAKTaX M MO HpHu-
HATOMY MeTOAYy NpUBeleHHd MHOTIOCIIOHHON CHCTeMBbl K
aByxcnoiHOi. B CcBA3M C 3THUM pelleHUs TEeOpPHHM ynpyroc-
TH OIS MHOTOCJIONHBIX Cpel CO CHASHHLIMHM HIH¥ CKOJ/Ib3KK-
MH KOHTAaKTaM¥ MEeXNy CJIIOSMH /I HeNoCpedCTBEeHHb'X Bbk
YHUC/IeHUH HalpskeHu# M Nedopmauuit He NpUMeHHMEI, B
STOM cllyyae ClleAyeT NOJIL30BaThbCd COCTAaBIEHHbIMH IO
pacueTHbiM HOMorpamMmaM BCH 46-83 scrnoMoraTenbHbBIM H
TabnuuaMy, MHTEepnonupysa NpUBeREeHHble B HUX NaHHble ANd
[IPOMEXYTOYHBIX 3HAYEHHH BXOOHLIX lTapaMeTpoB,

B xauecTse pacuyeTHOH HaTpy3Ki! NPpUHUMAIT HaArpys -
Ky oT kxoiseca Haubollee Taxenbix aBromobunell, cucrema-
TH4YecKoe obpameHde KOTOPBIX BO3MOXHO B pacyeTHLIH Ang
OOPOXHOH oOexndnl Ilepwon.

1.6. Omexnabl paccYUTLIBAIOT Ha& COCTAB W HHTEHCHUB -
HOCTb MEepCHeXKTHBHOTO [OBHXEHHd, OXMAAemMOTO Ha nociel-
HHMI ron cnyx6bl MOKPLITHg INepel KalWUTalbHBIM PEeMOHTOM.

Bce aBTOMOGUIH NpHUBOOAT K pacyYeTHbIM NYyTeM YMHO-
XeHHd 4YHuclia apToMoOuiIelt C HNAHHOH HarpyskKkod Ha oOCh
Ha xoshdbuuMEeHT NpHUBeNeHUs 8}‘9"'“ (cm.npun. 8). [pu
onpedeNleHUH MNOCIERAHEr0 YYUTHIBAIOT B3AUMHOe BIHS HHU e
KOllec COCeAHMx oceili aBTOMOGMIA.

1.7. Tlpu pacyeTe NO TpPeXKPHUTEPUHHOMY MeTOoOy CBOH-
CTB& MAaTepHallOB KOHCTPYKTHUBHBLIX CJIOEB MNOPOXHON ONeX-
Abl ¥ TPYHTA XapakKTepH3yIOTCHd CIHeAyWHMH NokKasaTels —
MHu: nedopmanuonHbiMH (Moayns ynpyroctu E ) u npoumo-
CTHBIMH (CONMpOTHUB/IEHNE DPACTSIKEHHI NpH H3rube R9°" -
ONIE MOHOJIMTHLIX MAaTepHanns, YroJd BHYTPEHHEro TpeHUud
Y n cuennenme OC - nng rpyuTcs m cnabocBssHbIX Ma-
Tepuanos).

PacuyeTHble 3HAYEHUd CONPOTHBI/IEHHMA pPAaCTHXEHHIO MpH
uarube achanbrobeToHa M BIAKHOCTH T'pPyHTa ONpenendior
c yuerom ypoBHa HadexuoctH K, .
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1.8, Ilpr pacuyerTe Ha NpPOYHOCTHL ROPOXHBIX OREX O C
achanbTOBETOHHBIM MOKPBITHEM YYHTBIBAIOT OCOBEHHOC T H
ero noBeldeHHs INIPH 3KCHIyaTaUHUH B 34BHCHMOCTH OT TeM-
neparypri. B TO BpeMa kak NOKpLITHe Haubo/jiee Hanpa -~
XeHHO paboTaeT NpPH HU3KUX MONOXHUTENLHBIX TemiepaTy -
pax, IPYHT 3eMIgHOI'O IOJIOTH& M CJIOH OdexObl H3 c/la -~
GOCBI3HBIX MATEpHAallOB HCILITHIBAIOT GOMblIHEe HAalpPsiK eHHS
IpH NOBBLIUEHHBIX TeMllepaTypax, Korfa MOOylb yHpyroc -
TH acdaneTob6eTOHA CYWECTBEHHO CHuUXaercd. [loaT oMy
npy pacuere camoro achanbTo6eTOHHOI'O MOKPLITHS Ha pac—
THXEeHMe TPH H3THOe HCHONBL3YIOT ero XapakTepHCTHKH, CO-
OTBETCTBYWOWNE HHU3KMM BECeHHHM TeMleparypam (Tabn.B
npun, 1). [Ipu pacuere cnoep u3 cnaBocpaaHbIX MaTepHa -
JIOB M TPYHTA HA CONPOTHUBIIeHHe CABHIY NPHHUMAETCH MO-
oynb ynpyroctn acdanbroberoHa B HOKPBHITHH, COOTBETCT-
BYIOWIX BECEHHHM NOBbIIEHHBIM TeMIeparypam (rabn, 7
npuna. 1).

2. CocraBnieHHe aJropHTMa

2. . PacuerHas cxeMa

2.1.1., Obmaa pacyeTHad cxema NOPONKHON OHeXAL He-
XEecTKOTO THIa Np¥MMeHHTenbHo anas 3BM (puc. 1) sknio-
yaeT NePsiTh KOHCTPYKTHBHBIX CJ/i0OeB AOPOXHON ofexibi It
T'PYHTOBOE NONYAPOCTPAHCTBO., KOHCTPYKTHBHBIMHM C/OAM M
ABJIFIOTCH

1 - NOXpHITHe YyCOBEpUWEeHCTBOBAHHOIO THIIA, yCTpaupBae-
MOe NpedMylleCTBEHHO M3 IUIOTHOTO acdanbrobeToHa,

2 - BepxHuHA CNIOH OCHOBAHHU{, yCTpaHBaeMbli yaue
BCcero M3 MNOPHCTOTO HIU BbICOKONOPHCTOTIO achanbTobero-
Ha;

3 - nokpeiTHe OOGMeryeHHOr'o THHa AUGO OpH HAIHY U U
cnog 2 - cnofi ocHoBauus; ciaoi 8 ycrpauBalT M3 MaTe -
puanop, o6paGoTAaHHBIX OpraHHYeCKHMM BSKYUIHM;

4-9 - c/ioM OCHOBAHHH, KOTOpPhIe YCTPAUBAIOTCH K3 Clle-
AyOWNX MaTepHanon:



4 - u3 meOeHOYHLIX MAaTepHalop, WIaKOoBOT'O wWebHd,;

5 1 6 - U3 MarepHaloBp ¥ I'PYHTOB, YKpENIeHHbIX Nle-
MEHTOM HI1¥ OPYTHM HeopraHuyeckuMm paxywum. Ecnu B
KOHCTPYKIHMH HMEeTCs BCero OOMH Chull H3 MaTepHana, yK-
peniieHHOr'0 UEeMeHTOM, TO CJIOl0 NMpHCBAaMBAalO1 HHAEKC 5;

D
|4
\»
L . He @)
E;' 4 B\ EL By Seyhy BapbnpyeTCSlon&m
. . b . Q)
X E’c; 2 Elz'Eg'\E:'sz;puhlhzmtnlhzmu on&q
£ A E('q ﬁ 3 E3,83; hs He BapwupyeTcs jEE&
E:p Eq}\ ; =l ﬁL Eyy Oy Nyy Pymin g odu
he =1 Y (6)
:« E £ E %l % 9 Eg; Ssi Rs, hsy hgmin o F oty
% é % %Jii & 6 Eg;SeiRe;he;hemin ngn)ﬂ\
= o) Q. © e - Pp - )
§ % 8‘\ g 5 E;: 7 E']- S;1¢7;C1)h7,h1m,‘,n yEo(bu)J
P ] . .
§ g\z [:g:; Cr'i' = 8 Eg;Sq,9g:Ce;ihng; Nsmin Vf.g,),
ELE S 9 EqiSg; 9s; Coi Hg; Mg min ES
i L p e p e g B po]
aaf

w(%.»)ucx" (Eio , (P,,,icw) Bun rpyura

Puc.l. PacyeTHas cxeMa OOpOXHO{i ONeXAbl HEXECTKOIo TH-
na ang

7 = K3 MEeCTHbLIX HEeYKpPelNJIeHHbIX MaloNnpOyYHbiX KaMeH-
HBIX MaTepranop (rpasnii, webennb, rpabkiinble, webenou-
Hble ¥ rpabuiiHo (weGeHoyHO )-Necyanble cMecH, B KOTO -
pPbiXx CONEpPKHMTCH HMIK MOXeT obpasoparbcd B mponecce
CTPOHTENBLCTBA M IKCNAyaTalUHW OCHOBAHHA HM3OBITOHHOE
NO CPABHEHHIO C AeifiCTBYIOWHKMH HOPMAaMH KO/JHYECTBO Mer
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KMX 4YaCTHU C YHCIOM MJIACTHYHOCTH [RO 7; NPUPOOHbIE KIH
HCKYCCTBEHHO COCTAaBIEHHLIE CMEeCH ¢ COolepXaHHeM 3e -
oed rpabus (mebug) kpynuee 5 MM He Mmenee 20%; e ~
OeHb H3 OcaAOyHbIXx NOpod Mapok mo ApoGmmoctm 400, 300
1 200; mebeHp H3 H3BEpPXKEHHbIX M MeTamMopdUYeCKHX [0~
poa Mmapkn no Apo6umoctu 600, npecsa, Omnok#, I'pyHTO -
we6beHb H Op.);

8 - H3 MecKOB KPYNHBIX, I'DABENHCTLIX, CPeAHEeH KpyI-
HOCTH HJIH MEeJKHX;

9 -~ ¥3 T'pPYHTOB, YXpPeNlIeHHBIX XHAKHM OpPraHHyecC K ¥ M
BSXYIIHM.,

2.1.2. Cnoxn 2, 8 1 6 pacCYUTHIBAIOT Ha pacTaX eH 4 e
npu uarudbe, cnou 7, 8 u 9 ua cnabocpal3HBIX MaTepuanon
H TPYHTOBOE HNOIyNpocTpaHcTBo 10 -~ HCXOOd M3 YCNOBHU g
HefonylieHusa cApura. [IpopepdaTh HanpsaXxeHHOE COCTOSHHE
cinoep 1 B 3 o6byHO HeT HeOOXOOHMOCTH: HaOeXHOCTHD
5THX MATEpPHAlOB, €CI/IH OHH OTBEeYaloT COBPEMEHHbIM TeX-
HH4YeCKHM TpeboBaHMaM, B NOCTATOYHOH Mepe AoKal3 a H a
npakTHKoii. He npoBepsioT pacdyeTOM Takxe BO3MOXHOCTDL
BO3HUKHOBEHHSl CABHI'a B cloe 4,

2.1.3. PacyeTHoii cxemo# npenycMartpusaeTcs, YTO TOJ-
mMEHB cioeB 1 ¥ 8 HasHaA4awTCHd M0 KOHCTPYKTHBHBIM CO -
of6paxeHHaM H B NIpollecce pacyera He uH3mengaorcda. Ton-
WHHBl OCTaNbHLIX C/IOEB BAPBLHPYIOT B 34BHCHMOCTHM OT pac-
YEeTHBIX XapaKkTepUCTHK MAaTepHanoB M T'pPYHTA, a4 TaKxke OT
aarparT Ha yCcTpoHcTBO cnoesB. B npouecce BaAapbHpPOBAH H A
TONIIKHA C/I0S He NO/DKHA Ha3HAa4YaThCs HHXe MHHEMAalb -
HOlt koHcTpykTHBHOR (Tabm,15 npun.1), pernaMeHTHpOBaH-
HO#I TexHo/oOrHe# yK/IadkMm ¥ YCIOBHAMH POpMHpOB A H H 6
cnod.

2.1.4, [lonaras B ofmeit pacueTHO# CxeMe TOJ Il HH bl
OTCYTCTBYIOUWIMX CJ/IOeB pPaBHbBIMM HY/I0, MOXHO HNOJNy4YaTh
NpakTHYeck¥ BCe OOLIYHO BCTpeyalm#ecd HPH NPOeEeKTHUpPO-
BaHHM BAPHAHTHl KOHCTPYKUMHE NOpOXHBIX opexna. Hampu -
Mep, OopOoxHas ofexna M3 ABYXCiO#HOTO acdanntofeToHa,
Yi10OXeHHOro Ha citoff o6pabGoTranHoro 6urymom webHd, le-
Xamero, B CBOIO oyepelb, HA ABYXC/IOHHOM OCHOBAHUH H3
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YKPen/ieHHOT0 HEeMEeHTOM MaTepuana ¥ TpyHTa 3eMIIsgHOTO
nonoruna, 6yner o6osHayarnca Tak: 1, 2, 3, §, 6, 10.

2. 2. Ucxopnan nudopmauHm

2.2.1. B kauecTBe ucxonHo#t HHPOpPMAUHH BBOAATCSH
cieayllide NaHHbIE:

THI pAcCYEeTHON HArpy3KHM B ee napaMeTphl: cpellHee
OaBlleHHe Kolleca Ha NOKPBITHE P (MMa) u nuamerp crne-
na koneca D (M) (rabn.1 npun.1);

pacyeTHag NepCleKTHBHAS HHTEHCHBHOCTL BO3AeHCTBHYA
narpyaxk Ha nomocy Aswxenus Np (en./cyr) (cm.nmpun.8);

THN OMEXAbl ¥ NOKPBLITHS, KATErOPHA OOPOTH, MOPOXKHO-
KJIHMAaTHYecKas 30HA, THI MECTHOCTH IO YCIIOBUAM YBIaX-
Heﬁngx);

AONyCTHMBIA ypoBEeHL HaleXHOCTH K, IpoekTHpyeMoO i
KOHCTPYKUMHM K KOHUY MepHona MexAy KAalUTalbHbBIMH pe -~
MOHTaMH H MHUHHMAalbHOE SHa4YeHHe kKosppHUMeHTA NpOYHO-
cTH Kuyp, KOTOpOe NOpPOXHAS Ofex[a B 3aBHCHMOCTH OT
KaTeropuyd AOPOT'HM M THIA NOKPHITHY MOXET HMeTb K KOH-
uy cpoka cnyX6bl MexAy KanuTalbEbIMH peMoHTamMu (cMm.
tabn.2 npun.l);

TpebyeMeprit o6muit MOAynbL yNpyrocT® HOpPOXHON onex-
net Egp (MIla);

BHA MATepHAallOB KOHCTPYKTHBHBIX clioep (HMHAEKC ClOs
{ ) ¥ HCXORHBLIE TOMMHLI ht (sapenomo Gonmume Tpe -~
6yemeix). dna crnoer 1 u 2 - Tun achanbroberona ¥ map
ka 6uryma {cm.rabn.6,7 npun.l), Hdns cnoa 7 - comep -
XaHMe B MaTepuale 4acTHIl pasmepoM Menbue 0,63 Mm m
(%) (unu nokasarens APo6GUMOCTH MAIONPOYHOTO e 6 H s,
%) W YMCNO NIACTHYHOCTH N ,

nepoOpMAUNOHHbBIE M NMPOYHOCTHLIE XaPaKTepHUCTHKHM ANs
cnoe 1 u 2:

X

)ﬂopomno—xnnma'rnqecxas{ 30Ha M THI MECTHOCTH MO
YCNIOBHAM YBIaXHeHHs NPHHUMAKWTCH coryacHo "UHcTpyk -
UMM MO NPOEKTHPOBAHMIO NOPOXHBIX OAEXN HEeXeCTKOro Ti-
na” BCH 46-83.
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1 8o I

a) pacuerssie Momymn ympyroctu Ej,E{.Ej(roe Ej - mo -
Ay7b YNPYyrOCTH IIPX pacyeTe IPOYHOCTH cjios 2 Ha H3T U 6
(npu onpenenenuu JlokasaTens npouroctn cnos 2 A, ) ( cem.
ra6n.8 npun.l); Ej - monyne ynpyrocts mpu pacuere no yn-

pyromy nporuSy (mpu onpenenennu o6wero nokasaTens npoY-
socty Bo) (cMm,1a6n.7 npun.i); E” - monyne ynpyroctn npu
pacyeTe IPOMEXYTOYHBIX ClIOEeB 5 u 6 ma pacTaxeHHe TnpH
moruGe M NpHM pacyeTe CIOEB Ofexab N0 CABHry (nmpu ompe-
nenermn Og~B5(cm. Tabn.7 mpunl));

6) pacueTHOe 3HaueHHe CONPOTHBIGHHS MarepHana Clos
2 pacTsKeHHIO npu uarube;

nepopMaLHOHHbIE M NPOYHOCTHbIE XapPaKTEPHCTHKHU Ma -
TEepPHAa/IOB MMPOMEXYTOYHBIX ClIOeB:

a) pacyeTHele Monyau ynpyroctu E; cnoes 3 u 4
(rabn,8 npun.l);

6) monynu ynpyrocts E; # compoTuBnenHe pacTaxe -
nuio nou uarube Rj cnoee 5 n 8 (rabn.9 npun.l);

B) pacHeTHbf MOAy/lb ynpyroctdH E; yron BHyTpeHHe-
ro tpeuusa Y, u cuennenme (i ana cnos 7;

r) pacueTHble MONynu ynpyroctd Ei,yrasi BayTpenne-
ro tpends Y, u cuemnenus (; Ana cmoes 8 9 (cm,
ta6n.8 npun,l);

BUA TPYHTa ¥ el'0 pacueTHble XaPaKTepHCTHKH:

a) eciu T'PYyHT — Necok (KpoMe MNbIeBATOTO) WIH Cy-
nechb /erkas KpynHas, - pacyeTHbiii MOAy/ls ynpyroctu g
yron euyTpennero tpeuus Y, u cuennenne Ly (ra6n.10
npun.l);

6) ecnu rpynThl [NIHHACTHIE, ~ HCXOQHAS OTHOCHTENDb —
Has CpefHsss MHOTO/IeTHAS BI&XHOCTh W/W-r) (rabn.
12 npun.l), HasHayaeMmMas B 3aBHCHMOCTH OT [1O PO X HO~
KIIKMATHYEeCKO! 30HBI ¥ THNA MECTHOCTH MO YCNOBHHM yB-
naxHenuss (roie Wy - BIAXHOCTH HA TpaHMIe TEKYYeCTH;
W - cpedHss BhnaxHOCTh). K HCxonuoi OTHOCHTE I b HO §
cpedHell BIaXHOCTH T'PyHTA BBOAHTCSH NONpaBKa (W/WT) hon
yuHTHIBalOmAas ocobple yCnOBHs paboThl MOPOXKHON KOHCT A
pyxuuu (rabn.13 npun.1). [IpuHEMaeTca 3HaueHHe KO3ad ~

11



buuventa K; A MCHONBE3OBAHHA B dopmyne (2) (cm.
tabn. 11 npun.l);

MHHUManbHbple KOHCTPYKTHBHEIE TOJLIMHBLI CIOEB [00pPOXK-
noil opexan MNimin (cM.Taba.15 mpun.l);

MaKC MMallbHas TOJUHKHA BTOPOTO CIOS Ny as

cymMmapHas TO/UNHA CcTabGUIbLHBEIX ClIIOeB NOpPOXHOH
onexXavt Nmin pmop, paccyuTaHHass H3 ycloBMs obecneue -~
HUS MOpPO3OYCTOHYMBOCTH KoHcTpykumu (cm.n.2.3.18) co-
rnacso BCH 46-83;

satpaTsl §; Ha yoTpoicTeo 1 M2 KOHCTPYKTHBHOTO
cnod TONMHKUHOA 1 CM, py6.'CM/M2;

HOMepa KOHCTPYKTHBHBIX C/IOEB d,{-,} , TOJIIHHEL KO-
TOPBLIX NONAPHO BAPLUPYIOT (NOKPLITHE-OCHOBAHHE, MOKPHI—
THe-HIONOJIHKTE/IbHLIe CIOM OCHOBAaHHs, OCHOBAHHME-AONOJIHN-
TenbHble C/IOM OCHOBAHKA) NMPH BHIGOpPE ONTHUMAaNBLHOI'O HO
aaTpaTam BapuMaHTa KoHMcTpykuuu (roe O - MHAekC Bapbm-
pYeMoro ciios NOKpPHITHS, jﬁ -~ OCHOBaHM#, | - MOPO30-
3alHUTHOTO clos).

2.2.2. TpebyeMpuiit obmuil MoAynb yNpyrocT¥ AOPOXHOMN
orexnas Eyp (MIla) meryucnsior no dopmyne

Erp= o fg Ny + 8, (5)

roe @, - xoapduuneninv, sapucdmue OT THUNA pacyer -
HOW Harpyskd (rab6n.4 npun.l).

Tpebyemnlit obmuit Modyns ynpyrocTH, paCCHUTAaHH bl #
no dopmyne (5), He nomxen 6BITL MeHblie 3HAYEHMH, yKa-
3aHHBIX B Tab6n.5 npun.l.

2,2.3, Pacuernoe conpoTuBienue maTeprana ciog 2
pacTsaxeHuo npu uaru6e R, (MIla) onpenenserca B 3a-
BHCHMOCTH OT YpOBHS NMpPOeKTHOH Hamexuoctn K, !

Re=Fy (1 0,1 Ky Ko, (6)
roe ﬁz —- CpenHee 3HAYEHHUE CONPOTMBIEHHs pacTaxe -
HUIO npn uarube Mmarepuana ciog 2 (cm,rabm.
6 npun.l1);

12



t - kosddHUMeHT HOPMHUPOBAHIOTO OTKIAOHENHs; Ol
pepejigercs no tabn,3 npun.l B sasucumoc -

TH OT 3aHaHHOTO YpPOBHS MPOEKTHOH HanexXHOo-
cTH Ky,

K,-— kosbduumnent ycranocr, oupeaeinseMblii B 3a-
BUCHMOCTH OT pACHYeTHOIl HHTEeHCHUBHOCTH BO3-
neiicteus narpysxku Np |

) _(_JgL)‘fg . (7)
¥ 11000 i

- nokasaTellb YCTAalOCTHOH 34aBHCMMOCTH; NJ &
¥ acl_ipanb'ro(ie'ronos nHa 6urymax BHI 130/200 u
BHA 200/300, snicokonopuctnix achanmtotbe -
ToHos u ferteberona f, = 0,27; ana unor -
HbIX M IO PHCTBIX ac?banb'rofie'rouoa Ha Oury -
max DBbHI 40/60, BHO 60/90 u BHAO 9071304y =
=0,16;

Km~ koa(dHUMEHT CHMXXEHHd MPOYHOCTH OT BO3ACH-
cTBHY npupoAuslXx ¢akrtopos; Ang acdanvrobe-—
TOHHBIX cMecelt 1-I] Mapox na wmebHe U3 uU3-
BepxeHHbiXx nmopon K, =1, lll Mapkn - Kp =
=0,8; nns acbanwroberonunix cmecedi 1 mMap-
K4 Ha rpaBHiHBIX MaTepuHalax ¥ Ha HLebHe

K3 OocafoyHbix mopoad ~ Km =0,9, II-lll ma -
pok - Km =0,7; nna nerrebetonos - Ky =
=0,7.
2.2.4. PacueTHOe CONpPOTHUBIEHHE PaCTSIXKEHHIO PH H3-
rube Rpacq(i) BBIYKC/ASIOT IO BbIpax eHHIO
Rpac*s(f.r Ri. Ky 1 (8)

roe K% ~ koodduuMeHT ycTanocTH, olpenensemsoli 1o ¢Gop-
myne (7) npu f& =0,08.
2.2.5. Pacuernsit monyns ynpyroctu E; yroa suyr -
penHero rTpenus Y; u cueruiesme Cf nna cuos 7 oupene-
nsoT no dopmynam:

E,=200 exp [n (04 - ﬁg)], (9)

Y, - 20 emp[n(o,f-%)]+25; (10)
C7=0,04 exp[n(04 - G . (11)



2. 3. MocaenosaTeALHOCTH OnepauUHit NpH pacueTe AOPOXHOA OnEeXAH

2.3.1. Brok-cxema anropurma Ond OTHICKAHHY ONTH -
MalbHBIX TOJIIMH CNOeB AOPOXHOM odexant (puc.2) cO -
CTOHT U3 NATHU OGJ0KOB:

1 - BBenNenHe HMCXOAHOH HHPOpPMALMHM;

Il - oneHka NMPOYHOCTH KOHCTpPYKLHH;

1Il - xOppexTHpOBKa TOJIKH CJIOEB ONEeX[bl ¢ U elbIo
obecrnieyeHnst YCIIOBHH I POYHOCTM;

Bpenenue ucxoaHol
rHpopMaLuH

L

Boruucnenue A
[Tposepka ycnosuit 0$4.€0,03
I.l,a/ \HGT
1l
IMpopepka ycno- KoppekTupopka TOJIUIKH
Bug Cnoep N0 YCIIOBHAM
) TIPOYHOCTH
.(%‘ hl. eb‘»hm"‘ wop
Her
La
1y y
ITonck onTrManbHONl nO Onpenenexnne TOJUHHEL
CTpPOHTE/ILHLIM 3aTpa-— Clloep ofeXnbl, yAOB—
TaM KOHCTPYKUUH AOpPOK- neTpopgowel Tpeto-
HONW oneXnanl; BapbHPOBa- BAHHSM MOPO303allH~
HHEe TOJIWUHHBI ClloeB Thl 36MISHOIO MNOJIO T
hdnhph‘{ﬂhi.hfwhj |_Ka
Cron Cron

Puc.2. Brnok-~cxemMa amropuTMa Aflsl pacyeTa TOIWMH ClIOeB
OOPOXHON! OAEMNbI
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1Y ~naxoxdeHMe ONTHMANBLHOIO HO CTPOHUTENLHBIM 3a-
TpaTaM BapHaHTa NOPOXHONK ONeXOb METONOM NOKOODPAH —
HaTHOT'O CIIyCKa;

Y - onpeneneHEe TONHHBI Cjl0eB OOEXAbl, YAOB/IETBO-
papomeli TpeGoBAHHIM MOPO3O3AIMTHE 3eMIIAHOTO MNOJOTHA,

PacyeT NOpoXHBIX ONeXN HA NPOYHOCThL B
6noxke I1

2.3.2. B nponecce pacueTOB BCe HpPedyCMOTPEH H bl €
6imokomMm Il omepaumu noBTOpAlOTCH MHOTOKpaTHo. [dnga mpo-
rpaMMbl 3TOT GIOK sIBIseTCH CTAHMApTHRIM H HA cXeMax
o6o3HayaeTcd TpeyrolbHHKOM C undpoit II sHyTpH.

Bnox I1 Bknoyaer crenywode onepauuu.

2.3.83. Beoaumeie B GNIOK TOMIIHHBI CJ0OEB COMNOCTAaBIS—
I0TCd C MHEHMMAILHBIME KOHCTPYKTHBHLIMH. Ecnan
hi 4 himin To npurrmaercd hysHhimin .

2.3.4. [lng TIHHHECTBIX P'PYHTOB H NBLIJIEBATHIX NMEeCKOB
0 3anaHHOH HCXOAHOH OTHOCHTENBHOH cpenHeff MHOromer-
Hell BIAaXHOCTH C YYeTOM 3a4HAHHOIO YPOBHS HAOEXHOC TH
¥ IIONPaBKH Ha YC/IOBHUA paboThl BBIYACHASIOT HCXOAHYIO OT-
HOCHTE/BHYI0 BIaXHOCTb

(—ww?)m:[(%?)m'(%)mm] (1++0,1) (12)

[lonyyeHHYI0 HCXOAHYI0 BIAXHOCTHL INpHHHMAKT 3a pac-
YeTHYIO, €CIIH BLIIOJHAKITCH YC/IOBHH:

f%i hi< 0.75m u(Qr), < 075 (13)

B NpoTHBHOM cilyyae pacyeTHYI BIaXHOCThL TpYHTa
(W/wr)pm BEIYHEC/ISIOT o ¢opMmyie
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-y 9 2 "2.
(%)pacqz 10" a(2 h;)-10 6({‘2;1 h)+C, (4

rae o =-0,967 (—-\x-) + 1,056 (*w-) - 0,094 ,

Wrluex

b=-2 531(%) +5 745( )m— 2,885

c=-2 029(‘-{;’7) +5319( ) o 24098

lNp¥ pacyeTHOH OTHOCHTEIBLHOH BII&XHOCTH COTV12CHO
Tabn.14 npun,l onpenensoT pacyeTHble 3HAYEHHd MOAYHd
ynpyroctu E,, cuennenns C(;, ¥ yria BHyTpPeHHero Tpe-
HHSA 310 FIMHUCTHIX TPYHTOB M NMblieBaThiX neckop (pHc.

2.3.,5. Ilna xaxOoro pacCyHThIBAEMOTIO CJod, BKJIoY ad
cnoit 10, BriyHcnawT nokasarenb npounocTH Aj. Ilon mo-
KasaTelneM NPOYHOCTH MOHHMAIT OTKIOHEeHHe kKoapduuHeH-
Ta IpOYHOCTH AaHHO# KOoHcTpykuHM (dakruyeckoro) no
KakoMy-nub0 KPHTEepH0O OT MHUHHMANBLHO RONYCTHMOTO MpH
3a0aHHOM YpOBHe HalexHocTd, B ofmeM BuUOe nokasarensb
NPOYHOCTH Bbipaxaercda ¢opMmyno#

[8]-6; K,
AL= 6; KP ! (15)

rae (6] - nonycrumoe Hanpsokerue ( Ry mma Toovsy )
ms { -ro cnonp gorli] gonli)

6i - pakTHyecKOe HanpskeHHe COBUra HUIU paCTHT H-
Bawilee HAaIpshHKeHHe npn Harube B { -M cCllog;

0

K"P— MHHUMaNbLHOE OONYyCTHMOE 3FayeHue Koophuum-
eHTa MpPOYHOCTH, Ha3HayaeMOe B 3aBHCHMOCTH
OT YpPOBHS 3alaHHOH HAaNEeXHOCTH,

16



Brrugcnienne HCXOOHOH pacuyeTHOM

OTHOCHTEJIbHOH BJI&XXHOCTH % )Uf!

o gopmyne (12) c yuerom
Ta6n.13

IlpoBepka ycropuit (13)
w
2 hy<075m » (o Juex<075

T

[MpuanMaeTcsd Haxoxnenre pac-

(___) ._.(_\IL 9eTHOX OTHOCH -

Wy (PAtt W . Te/IbHOH  BIIAX -
HOCTH )Pacq

mo ¢opmyre (14)

OnpefielieHHe PACYETHEIX XapakTePHCTHK
rpyHTa Eﬂ}wa"’m no Ta6n.l4

pH
Nony4eHHOM 3HaYeHHH ( Wy pacy

Puc. 3. CxeMa onpenencHus HOPMATHBHHIX XapaK—
TePHCTHK TVIHHHCTHIX T'PYHTOB H IhLIJIOBATHIX NeCKOB

17



3nak “munyc” y A{ oO3HavaeT, yTO NPOYHOCTBL CHO 4
HellocTaTouyHa, “miioc’ - 4YTO yCIOBHdA NPOYHOCTH B Clloe
YOAOBIETBOPHUTEIBHBI,

Ecau h; =0, To npuHnmaercs A; =0.

Ycnopus NpOYHOCTH KOHCTPYXKUHH B LENOM ONEHHBAIOT
BeNUYHHON obmero nokasarens NpoyHOCTH Ny .

(ﬂ
Evp Kn
A°= DJUL Tp Nnp

‘rp Knp

(18)

Hwxe npreefieHa nocneloBareNnbHOCTHL onepanuil no Bbi-
YHCNIEHMIO foKasareiell NPOYHOCTH.

2.3.6. Onpeneneﬂue A, . [Nonaras monyns ynpyro -
CTH TI'pyHTAa pPapBHBIM Eod' (cM. puc.1), nocrnenosarene-
HO pacCYHTHIBAIOT uayxcnoﬁmﬂe CHCTeMbl, COCTOdluMe U3
Ooyepe[lHOTro KOHCTPYKTHBHOTO CJjIOf OAEXAERl M HUXellexa -
wero monynpoctpaHcrtBa, [Ipr sTom:

OnpenesifioT OTHOWEHME MOAyJS yNpyrocTH MOACTHIak-
ero NOJympoCTpaHCTBa E,;,," k momymwo cnos Ej (cm.
puc.1) npu ( =8, 8, 7, . .., 1;

BHIYHUCHAIT OTHOUWIEHHe TOJIHUHBI C/nog hi K pac4eTHO~
My auametrpy D | (49

Ans BeMMCHeHHBIX oTHOweHmA /D u ES /EL 1o
Tabn,1 npun.,2 HaXOOAT OTHOlIeHMe OOWEero MOAynd Ha INo-
BEpXHOCTH paccma'rpuaaemoro cnog E;‘Fm K MOOY &lI0

cnos E; . OrHoweHue E(FHI /El MOXeT ObIThL BBLIYHC —~
neuo u no gopmyinam:
E(W)
a) npu 0 < —E?Lsﬂﬁ
i
[ h. ‘; }
(i) 05.. 5__1. 9
Eofu _ H0o-042 (’ i M; (17)

l.

E; pless E;
0’713/.,15' auctg (135> )Egm)@;‘[ tg—]-,’—)

18



Eq
E(iﬂ)
11
Eote M (18)
E g6+ '
-~ (=)
Pl.'leh h 3 E
_2h{ b
D =D I6eGy

M= 1-1,1 expl- gﬁ) gqo::s sin [3,59~j—exp Qﬁi"‘)f}
+0,20 exp (—101-';)}

he .
M,= \/1 +(2—D—)23|/< E(L«))z
odu,

BBIUKCASIOT OBwHMit MOAYIb HA NOBepXHOCTH ABYXCHOR -
HOH CHCTeMmbl

(«) E(;;m
Eoig =5 Ei
{

K 3aHOCAT el0 B NaMATh;

HpOU3BOAs TAaKOH pacyeT CTONbLKO pa3, CKOMBKO KOHCT-
PYKTHBHBIX CJ’IOeB B Oflexfe, NOXOOST OO BepXHero ciod
H ompenessioT Eo&m, . Ecnn kakwe-nu60 M3 OeBsSTH cloep
OTCYTCTBYIOT, TO I[1PHHUMAIOT

(L+1) (‘) .

E 0&“ zEu’lﬂ ’

BBIYHCIAIOT 06muil nokasatenn npounoctu A, no dop -
myne (16), rae E,, onpenenen no ¢opmyne (5).

19



2.3.7. Onpenenenne A,, Cno# 2 pacCyuThHIBAIOT
Ha pacrtaxeHue npu usarube. [lopanox pacuera cnenyiommud
onpenensioT CpelHHl MOAYNbL ynpyrocT® cinoes 1 u 2:

wzg-:Eh‘, (19)
cp - 2 hy

31

T <
B cnyuae orcyTcTBHS cl04 1Ecp =E,

(3)
HaxonaT OTHOWeHHE E /anu, . Obumt Mooyne ynpyrocTH
non croeMm 2 Eom IIPHHEMAIOT COIVIACHO NPHBENEHHOMY BhIlle
pacueTy Anga onpenenenud A, ;

BbIYUC/ISIOT OTHOUEHUE (2 h; )/D, )
e

sk
no rabn.2 mpun.2 B aaanchocru oT (Z h))/D wE /505,,.
HaXOOSIT pacTAruBaloulee HaNpsKeHHe G.L(g')' B PACCYHTRIBAEMOM

Croe OT eAMHHYHO# Harpy3ku. Hampsxenume G, Moxer O6bITHb
TaKxe onpeneneHo no ¢GopMyiam:

2
a) npmu _E, h; 1,42
D > ***/EF}—+ 0 127
2
% h
6,.=1, 28 =i E —‘_%'——L(l-0,637wwfg C) (osely —3)2; (20)
i_- h; 1,42
6) npu l-'D < EnM/Et(’})m' + 0,127
6= (1,8184-0,!62?@,-“) [1-0,637a%0tg.0,) (axctg £ ). (21)

20



rae C=a(¢'§;—)-—-hi)°’q+5 .

Y]
a =0083 (Pn —EE%%—) + 1,870 ;

oduw
E-w-* 1.4
6=o,oooou(TE{,!;— ) +0,007 ;
obuy
0,9
Ci=a[‘-r*],;'j%§r +0,127J +4
Ecp 7 Eofu
BBHIUACIHAIOT NOJHOE pacTarupapilee HaNpsxeHHe

pacCUYHThIBaAOT NoKasareilpb HPOYHOCTH

A - Rioanl" 61(2) Koh__P_

(23)
Q
64¢(2) Knp
rae Ron(a) ~ OONyCTHMOE 3Ha4YeHHe pacTsrUpamu ero
¢ Hanpmnzesmg cnos 2, BBIYHC/IeHHOe 1o dop-
Mmyne (6).

2.38. Onpenenenne Ag m [;. Cnoit 8 paccuurst -
paloT Ha pacTsxenHe npu uarube, Pacuer cnog 5 amano -
rumyer pacdeTy cjod 6, MO3TOMy B H3naraeMom NOpsOKe
pacyeTa HOMepa crnoeB 5 K 6 3aMEHAOTCH HHAEKCOM N

BLIYUCALIOT CpeAHKE MOAYNb YyNPYTOCTH CiOeB, jexa -~
MUX Had PACCUYUTLIBAEMBLIM:

n- Emh
> Eih,
**% i) L

21



HAXOAST OTHOWEHHe TOH BEJHYMHBI K MOMYNIO ynpy -
FOCTH PACCHHTHIBAEMOTO ClON Ez;/ En .

OnpenensaoT OTHOWEeHWe CYMMBI TOJIMHAH BbIUENEXAall i X
cioes M TONUHHBI paccuuThBaemoro cnos kL hi x

no uaBecTHHIM oTHowenusm Egn /E, n (ﬁ L)/D Haxo-
AST BEMYMHY Y C NMOMOWbIO Tabn 3 npun. 2 Unu mo $pop -
myle

%
<

E“
Y=aexp (8€31)+C ) (25)
= h,; \0.87057
FAe  @= 637701 ("'D ) -1,88424 |
£=-9,124;
n
2z h ~1,4951
C= 454964 (—“ZLD——- - 0,73075,

BLIYHCASIOT OTHOUIEHHe MOAY/S YNPYrOCTH PACCHMTHI -
Baemoro cnos E, k Ofwemy MOAYy/IO yNpyrocTy HmKee -
KalKx ClI0eB KOHCTPYKUHR E ob':u)
3unauenne E(N 6b10 HaltleHO HpH onpeneneHmu Ag)

ofiy
paccYHuThIBaloT pacTArCHBallee HalpspKeHHe MpH narube

il

6, =py — S0 (26)
tn P# g 83 (.,_‘-gm) 79 b 'E(nﬁs - 5,80
o&u, oful

BBIYHC/SAIOT noKasaTelb NPOYHOCTH

A, = gonte) ~Oute) Knp (27)
n Gk@) K%p
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n(ﬂ) - 3alaHHOe RONYCTHMOe HallpdaXeHHe pacTiaXe-
8 HHsl TIpH H3THOe.

2.3.9. Onpenenenne Ay, Dg,0g,A, .Cron 7, 8, 9 1
T'PYHTOBOE NONyNPOCTPAHCTBO PAaCCUHTHIBAIOT HCXOAA U3 you
nopusi, uTo6Hl B MaTepuane CJIOf WK B T'PYHTE He BO3HH-
xan capur. Pacuer Bcex cnoep BeleTcs IO ONHON cXeme,
MO3TOMY H3/IAraeTcs HOPAAOK pacdeTa Vs C/IOS C HH -

roe R

nexcom P ;

HAXOMAT CYMMApHYIO TONMHEY Z’ h; K cpedHH#t MO~
Iynb YHPYTOCTH CllIOeB Ecp, nexalinx Ham paccuuTbiBae -
MBIM

-{
& E'-:' h;
* _ = .

P

MQ

i=t ¢

BBIYHC/ISIIOT OTHOUIEHHEe CpellHero MOAyiad YNpPyrocrTHh
E;;, cllioep, NeXAallKX HaO pacCYHTHIBAEMBIM, K MOAOY 110
yOpyrocTH E pPaCCYHUTHIBAEMOI'O ClIOs;

onpeuenmor OTHOLIGHHE CYMMapH?ﬁ TONIHKHBE! CJ10eB,
jexauuXx Had pacCYHThIBASMBIM, }: h K D;

Haxoum‘ a KTHBHOE HAalpshKeHHe Capura or BpeMe HHO #
HAI'py3KH n({. Inga sroro cuasana onpedensior & 0o
Tabn,4 npun.2 win no dopmynam:

£-f h
a) npu 0,1 < ‘L‘< ‘
aTE(ES/ET (28)
Sz'h
6) npu 1 sﬁﬁ-—«f« 3
Z a' (Ecp/E )‘ (29)

Zh-

B) npu 3 si%)—L< 4
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g- fh
=g ozs) (30)

8\
—-(2' 0325
e

£n
rne o= 0,01041 +0,05461 “D -0 zgzg(.ain ) -
-
él z’ hi 4
+0 25405( L n 09g(ist—/

fh‘ 2 b 2
=10 i=1 =1 " -
$=10 [47102 -47,39 £ S +230 25( > )

gl -1
- 221 zq(*’;J ) 75 73("]) ) J X

o

5:. h;
a'= 275 48 -334,12 L~ *‘]’) © 4169 32( )-

D
-1 \3 -
[;'-:lh‘ ;-::h'- 4‘
~35,4 ..'D + 2,87 | = D ’

i £n h
£'=-0,461- 0568—'=1'5——+05D7--’-—— -0,iN 2~/ +

D D
*0,019 14 i
3atem suuicnor Ty (MIa) mo swpaxenmio
Ta(y= 0,00459 2p - 10700132 @1)

roe [ - paBHOMEpHO paclpeflelleHHad Harpys3ka Ha IO -
BepXHOCTH nokpeiTus, Mlla;

t,? ~ YroJ BHYTPEHHEro TpeHud, rpan;

HaxXoAdT AKTHBHOE HanpgxXeHHe CABHra oT Beca Bhille-
Nexallyx Cl1oeB TONUWHHON g% hi :

=

ft,-m (s- o,s‘f,) (32)

mi
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onpenendioT IOJHOe AKTHBHOe HalNpsXeHHe CaABura
paccuyuThiBaeMoM cCljioe:

B
=TT,

HaxXoOaT OONYyCTHMOEe HampshkeHHe CABHCa T’N(!) npu
pacuete cnoes 7, 8 u 9:

Tgan(p)-‘-‘- CoK K, Ky=Cp0,6(0,345 29}‘,, +1,816) K4 (33)

JonycTHMOe HanpshKeHHe cCABHTa I () TP¥ pacye T e

rpyHTAa OlpelendgioT Takxe IO q)opn?;';le (83). 3unayenwume

xkoodppunnenra K, Haxonst no rtaba.ll npun.l;
BBIMHCIIAIOT NOKAa3aTellb MPOYHOCTH

Taon(8) ~ Te Kip (34
A?: T' :p )

2.3.10. OnpenensioT, ¥3 kakoro 6noka (3 ucxoauoro,
II uir 1Y) xoscTpykuds nocrynuina B 6Gaox II.

B 6noke Il mocite shiyMC/ieHHss BCex Nokasarelneli npouy-
nHocTu npopepserca uunekc urepaunn ( K=0 wix K+#0).

Ecnn K =0, XOoHCTpyxlHus C BBIYACIEHHLIMH lOXasaTels
MH [POYHOCTH BHOBL HocTtynaeT B Gnok 1Y nng nocnemyio-
wHx omepauuit 6e3 xaxux-aubo MONOMHHATENBHBIX NPOBEpPOK,

Ecnu K #0, To opranuayercs mpoBepka YClOBHI Mpod -
HOCTH MO clenywouel cxeme,

2.3.11. llposepsiior, yROBNETROPAIOTCH JHK YCHOBHSI NPOY-
HOCTH BO BCeX C/IOSX M B KOHCTPYKLUHMH B LEIOM.

[MpuHuUMalOT, 4TO KOHCTpPyKuUMsi npouHas, ecnu 8y=0.

[Ipr Heco6moneHun sToro ycnopHa xorsa Opl MO OAHO -
MY NOKa3aTe/Nl0 NPOYHOCTH KOHCTPYKIHA BHOBL NOCTynaeT
B 6nok Ill wa koppexTupopky TOMWHUE cioep 1-8.
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Fcnu Bce nmoxasaTenu NpoyHOoCTH Gonpue Hyns (kKOHCT-
pyKlidg NpoyHas), TO YCTAHABIKHBAIOT, HET JIH B KOHCTPYK-
NHH 4BHO HS/IMIIHKX 3anacoB npouHocTH. Hdns atoro mpo -
BEep1i0T YCI/IOBME, BIMCLIBAGTCH M XOTd OBl OAMH Kakoi-
nnbo nokasaTellb NPOYHOCTH B Ipenenbi:

0 €A £0,08. (35)

Ecnu ycnosue (85) xoTa 6wl Ans OAHOIO mnokasare 4
IpPpOYHOCTH YOOB/IETBOPSE€TCs, TO KOHCTPYKIMg IocTynaer
B 6ok 1Y; ecnu wer - B 6Gnox IlI.

Kaxnplit pad npu npoxoxneHUM KOHCTPYKUHH yepea
6nok lll et npucBauBaeTcsa HUHOEKC K, oTMmeuanomuid HOMep
UTepauuu.

Pacuer B 6noxke llI

2.3.12. Bnok lll npennasnayen Mg KOPPEKTHPOBKH TOJ-
WHH Cl0eB ofexAnsl B lendx ofecnedyeHud MNPOYHOCTH KOH-
CTPYKUHY H/IM JIHKBHAAUMM HU3/JHUWIHUX 34MacOB HPOYHOCTH.

KoppekTHBB B TONMUWHHLI C/IOeB BHOCATCH MO ¢opmyiam,
MONly4eHHbIM Ha OCHOBe O60oGWeHug MHOI'OYHCIIEHHBIX pac -
4YeTOB QOpPOXHBIX OfeXA B PA3NHYHBIX ycnoBuax. Koppekrw
pOBKA TOJINIMH CJIO€B NPOU3BOAUTCH B 3aBHCHMOCTM OT IIO-
Kas3aTelleid NpPOYHOCTH.

B 6noxe Il npoussonsTca cnenymoomue onepaunuu.

2.3.13. TonumuHpl COeB Ha xaxAOH NOcneaylowe# uTe-
paunx (K+1) pacCHUHTHIBAIOT MO NPHBOOMMBIM HIXe (HOpPMY-
nawm:

cno# 2:

h2,(xﬂ) =Np 58,1084k (36)

rae A‘ ' HaHMeHblliee 3HaAYEeHHe NoKa3aTelnsd INpOYHOC T U
SR < PAPTL S AT X

[Ipu orcyrcreun cnoes 4 u 6 nokasarenn Ay g B
bopmyne (368) subupaercs 13 Agydyx, Byg,k ud,Ecnn x
TOMY Xe oxkaxercs, 4TOA, < H hzx=h¢ mazx , TO HeoO-

3 t4
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XOOMMO BLIBECTH H& NedYaTh OTMETKY, YTO HMCXOAHbIe YyC -
7I0BHA He MO3BOJNAIOT BbLIOPATH KOHCTPYKHMIO. 3aTeM NpH -

numamnT h, mux=hz 1 (cMm) # nonaratror anga NanbEeRWHX
pacueToB

hz.(KH) =h2 max »

canou 4:

h‘l,(K-ﬂ) = h‘f,K - 15Ad:K ’ (37)

roe Ao(,K - HaNMeHbllee 3HaYeHMe IOKasaTens HPOYHO-

cti u3 Ao xiAa,ki Dok BaxsNgk;Dios 3nece
¥ fafnee B CONOCTAaBleHHH yualTBy®T IO=-
Kasarelyu r[pO!{HOCTK TOJIBLXKO TeX CJloeB, TOJ -
IMHHBI KOTOprx He paBHbI HanO;

cnok B

h5,(Kf1)= hs,x - SAG,K-3A7.K'—3Aa,x—3Ag,x‘10Ad,K , (38)

roe Ao(,,,( -~ HaKMeHbllee 3HayeHye NokKasarens NPOYHO-—
CTH H3 AD,K;A!,K;AS,K;ALK; 8,k 39,k 163 10,;
cnoit B:

B ko= Mg = 500307 30,"38g " 10Dy 4 (39)

roe A‘,(,K - HaMMeHbllee 3HayeHHe [okasarels NPOYHOC-
TH U3 A, AP A&,x;A_r,xaAg,stg,x'Am,x;
CIIOH 7;
hT,(K+1)= hT‘K - 45 AA,K ) (40)
e Ad,K -~ HauMeHbllee 3HAa4YeHHe rnokKkazarend IMNPOYHOC-

TH U3 Ng « ;AZ,K;AG.K;A&K;AS,K;AfO-K y
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cno# 8:

ha,(xn) = hs,x'3 [hz,(xn) ‘hz,x]"l»f’ [ha,(xu)" h,,’,:} -

~2 [hs,(xn)‘ hs.x -2 [hs,(m)“hs,x “40Ag x + (41)

roe A - HaHMeHbliee 3HaYeHUe IokalaTelsd NPOYHOC~
ol, K ™ 3 A . ’ ;
0,X? 2,Ky Sg.K? “10,K 2
cnoi 9:

hsn(K"’ B h’:“‘s [h"’('(“) - h’)"]- 1,5 [h“,(x«)- hl(,"]-

"2 [hs g - h,d-2 [hs,(m)‘ hs,x]“/ﬂbd,.( » (42)

e Ad K - HaMMeHbliee sua}xeune JnoxasaTelng IpoO4YHOC-
) TH H3 AO,K ;AZ,K ’ AG,K > 10,K *

2.3.14. [IposepsioT, yONOBIEeTBOPAIOT I¥ aGCONIOT H bl e
3HayYeHHq nonpapok ang cnoee L =2; 4; 5; 6; 7 ycnoeuwo

hi.,(KM) - hi.K 2 1lem. (43)

Ecnu nepaBencteo (43) He ynomnerBopsieTcss, TO mone
raioT

3Hak "+" uau "-* npuHHMa eTcd o6paTHbIM 3HAKy NO -
xasaTens npoudocts Ay ..
?

2.3.15. lpoBepaoT, BLINONHAETCS JIH YCIOBHE
hi2 Wy pin, i=2; 4; 5; 8; 7; 8; 9. (44)

Ecnu nepapenctso (44) ana xaxkoro-nmbo cnos He



yOOBIeTBOpsieTCH, TO QAN STOrO CJ0d NPHHUMAKT hi=
=i min
2.3.16, [Ipoeepsior, yAOBIETBOPSeTCsi /I HEPaBEHCTBO
hi <himax, i=2;4;5;6;7; 8 9. (45)

Ecnu nng kakoro-nudo cnos ycnobsue (45) oxaspiBa —
eTcd HapyWeHHbLIM, TO A4 9TONO CNOg NPHHHAMAIOT

hi = himax .

2.3,17. Bplyucngior HHAeKC Hrepaumu B Ornoke lil: K =
=K+1.

2.3.18, Pacyer no6oifi KOHCTPYKHHH AOPOXKHON OMEXKOBI
c non6opom ToymMHEl no 6noky lll m ¢ ynoBnerBOopeHH eM
YCNOBUU NUPOYHOCTH MO BTOpO# uvactu Gnoka Il Bcerma Oy-
peT 3aBeplieH MakcuManbHO 3a 25 urepanwuiti. Ecam pac -
yeT He 3aBepllUTCcd, TO 3TO O3HadaeT, 4YTO HeyNOB/IeTBO -
PHTEILHO 3afalbl MCXONHble YC/IOBHd. Takad KOHCTPYKUHH
oo/mxHa 6wIThL BhiBeleHa B 6ok 1Y ¢ coorBercTByO W e i
orMeTkoil, [losToMy 3apepwalWUM ITaloOM pacyeToB B
6noke lll momxua 6niTh nposepka ycnosua K> 25,

Ecnu oHO BbhimOnHsercs, TO KOHCTPYKIMS [OCTynaeT B
6ok 1Y; ecnu HeT - TO, B 34BHCHMOCTH OT ycnosuit
npoyHocTH, oHa naubo poappamaetrcda B 6nox I, nubo 1o~
crynaer B 6nok 1Y.

[IpoBepka KOHCTPYKUHHK AOPOXKHON OMeXKAbI
0 YCIIOBHIO MOPO30YCTOKYHMBOCTH

2.3.19. KoHCTpYkUHS [OpOXHOR ofNexAbl (TOMUMHBEI Clo~
eB), paccudTaHHas 0O YC/AOBHUIO NpodHOCTH B Gnoxe lI, mpe-
BepsieTCa Ha MOPO3OYyCTOH4YMBOCTL. [na aToro TOonwW ¥ H a
odexapl, HeoHxoOouMas MO YCIOBHAM MNPOYHOCTH BCeit KOH-
CTPYKUHH M IpUBEOEHHAdA NO TeIlJIOIPOBOAHOCTH K TOJIUK —~
He C/0g TpaHUTHOTO mebHs (:{9 h;&; ), conocraenserca
¢ Tpebyemoill TONWHHOI ouemum”’(’hmu‘mp) 10 YCIIOB K IO
MOPOJOYCTOUYMBOCTH NOPONKHON KOHCTPyKuuu (3necob & -
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SKBHBANEHT TeNNOTeXHHYEeCKUX CBOHCTB Mareprana (mo
OTHOWEHH K TpaHuTHOMY mebuio) (cM.npun.6).

Ecnmu %hég;,)hmi“m“ TO TOJILMHBI CIIOEB O N eX bl
paccqn-ran'ﬂ'oﬁ M0 YCHNOBMSIM NPOYHOCTH, NocTynaloT B 610K
1Y. q
Ecan E’hi € <hnin Mop, TO NMPOBOAMTCA MX KOPPeKTHPOBE
Ka B Onoxe Y.

Pacyer B 6noke 1Y

2.3.20. Bnok 1Y npennaanaden sl HAXOXIEHHMS ONTH-
Ma/pHOTO NO CTPOUTENbHBIM 3aTpaTaM BapHaHTa NOPOX -
HOH OdexAbl MeTONOM IMOKOOpPAHHATHOrO CIyCKa,

[Mocnenoparenbrocts onepauni#t B 6noke 1Y npencrae-
nena B Npun.4.

2.3.21. llpenycMarTpHBaeTcs NpOBOAUTL pacyeTsl B TPH
stana (mnnexkc arana % ). Ha kaxnooMm artane Bapbupy -
I0OT NOMapHO TONIIMHBL! ABYX M3 3aLaHHBIX ClIO€B C HHAGK -
coM d,f,(} , OCTaplisis TOJUMKHY TPeTbelo HEM3MEeH H O,
Ha cxeme Bapbupyembie TO/MHHBEI Bbllle—~ H HHXelexa -
mero cnoes ofo3HaYeHbl HHAEKCAMH COOTBETCTBEHHO U K
V . Ha neppomM 3Tane BapbMPYIOT TO/IIUUEBI NOKPHITHS hd
M BEepXHero Clog OCHOBaHHL h,f, Ha BTOPOM - TOJWM -
Hbl NOKpLITHE hy; ¥ HWKHEro C/IOS OCHOBAHHA h},na Tpe-
TheM — TOMNIUHHY BEpXHero cliod OCHOBaHHHA h5 c nonbo -
POM TONUHKHBI HWKHEro MNOACTHIAIIWEro closg h}-

2.3.22, Nnsa xaxnoit UTepalHyd CTPOUTEIbHbIE 3aTpPAaTh
S, onpenensiorcs no dopmyne

9
5.=%, S; h; (46)

3Hayenne 51' 3agaHo B MCXOAHON wuHPopMauuu,

2.3.23, Onsa pacyerop Ha KaxAOM MNOCHeQYIOUleM 23TFa -
ne NpUH¥MAaeTCs BAPHAHT C HAWMEHBIIHM 3HaquHeM3,( min
U3 BCEX, BCTPEYABUWIKXCH Ha AAHHOM I NpeAbIAyHX 3Ta -~
nax. Ecnu /pe WIM HeCKONLKO KOHCTPYKUHHA HMET MHHH -
NMallblible 3aTpaTbl, TO ANg OanbHeHUMX pacyeTOB aBTOMa-
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THYeCKH BLIOHpaeTCd BApPHAHT C HaHMeHbLIUHM 3Ha4Y eHHeMm
hgy. Ecnu BcTpevawTcd BApHAHTHl C ONHHAKOBBIMH MUHH ~
MallbHBIMH 3aTpaTaMH H paBHbIMM 3Ha4YeHHSMH hy,TOo 3a
OCHOBY NPHHHMAIOT KOHCTPYKIUHIO C MeHblleft TOJ/MIMHHOHK
BEepXHero ci/09 OCHOBAHHK h}-

2.3.24. llpoBenenne pacyeToB Mo NepPBbBIM TpeM 3Ta -
nam (% =3) cocrapnser nepsoe npubimuxenue ( g =1) x
KOHCTPYKUHH, HMeloweii MHUHHAMAlbHble CTPOHUTCIbLHLIE 3a-
tparsl. [ng nHaxoxfeHHus TakOl KOHCTPYKUHH OCYWeCTBIId-
IOTCH BTOpPOe H MOCcHeayloumHe npubnuxeHus, MU 4ero Tolj-
IIMHBl KOHCTPYKHHM C MHHMHMAaIbLHBIMH 3aTpaTam¥, Nnomxy -
YeHHLIMHK Ha npeAplAymeM npubnuxeHHH, CHOBa focryna -
I0T B Hayano Onoka 1Y,

Ecnu Tomuuupl cnoes, OnpelceneHHbie HA NpeAblly Ul e M
H nocileaypoumieM NpuGIMKEeHHSIX, OT.JMYalTCA MeHee YeM
Ha 1 cM, pacyer cuuTaerca OkoHYeHHbM. [Ipm aToM KA
BbIXOO OODKHBI OBITH MOAAHLI M3 MTaMATH AaHHbIe HEe TOlli-
KO II0 BAPHAHTY KOHCTPYKHHH C HAHMEHBUIMM 3HaYeHHU eM
SK miny HO M IO BCeM OCTalbHbIM YOOBICTBODPSIOWHKM yC-
NOBMAM  MPOYHOCTH BAPHMAHTAM, BCTpeYaBWIMMCH NpH MOHC-
K€ ONTHMalbHOIO COOTHCIIEeHHS TOJIUIKH CJ0eB,

Ha ocHOBaHMM BTHX OAHHBIX M3 KOHCTpPYKUMil, He3unadu-
TENLUO OTAUYAKUMXCH MexAy coboff Mo CTPOHTEeNbHBIM 3a-
TparaMm, MoxeT ObiThb BhiOpaHa Haubonee uenecoobpasnas
B O4MHBIX YC/IOBHAX IO HATYpanbHbIM NoxasatenaM (suep-
roeMKoCTH, HeOGXOMHMMOCTH pacxona NePHUHTHBIX MaTepHa-
nop, MHAYCTPHANLHOCTH H T.O.).

Pacyer B 6iloke Y

2.3.25. B 6noke Y onpenendaioTcs TOAUIMHLI C/loen A0-
poxHON onmexAnl I cayyas, Korfia ux obmasd TONWMHA
no/MmxHa yOOBIEeTBOPSATL TpeGoBaAHMAM MOpPO303allUThl IeM-
nagoro nosortHa. [lpu sTOoM 3kKOHOMHYeckue Tpebopauus K
COOTHOIMEHHIO TOJIHKH C/I0eB CTaHOBATCH BTOPOCTelleHHbl —
MH, TaK KaK KOHCTPYKUHSI HPOEKTHPyeTCd MO MNpHHUKOY
noabopa MHHHMAILHO OONMYCTHMBIX TOJMUIMH MOKPHITHUA P[
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BepXHero c/iog OCHOBAHKHA NPH 3HAYHTENLHOM DPA&3BHTHH
TOMWHHEL Haubojlee NElIeBOr0 MOPO3O3AMMUTHOrO ClHO4.
STOT npHHUMN H peanu3yeTrcs B Onoke Y.

2.8.26. AnroputMm pacueToB 1o 650Ky Y npencTaBiiex

B npun.5. AmropuTM NnpefycMaTpHBaeT BBedeHHe KOppeK-

THUBOB B TOJ/IUMHBI NOKPBITHA hd BepXHel'o cliog OCHOBA -

H¥g h)‘ H HHXHEro ciiod OcHOBaHHMs (Mopoaosam# T HOIO)
h: . ecnu

¢
129
.Z‘ h; f’i.<hmi.n mop) (47)
L=
rae hmi"mp - MUHUManbHas TOMMMWHa Cjios OfeX A b,

Tpebyemas NO YCIOBHIM MOPO3O3allH-~
Thl; ONpeleldgeTcs IO COCTAaBIEeHH bIM

3apaHee Tabnuuam NHOO pPACCYHTLIBAER
capa coorseTcTBHH ¢ BCH 46-88.

[IpuMmep pacyera OOpOXHOH oAexIBl npuBedeH B MpPHIL],



Ta6anun aas

Npuroxenue 1

BBE/GHHA HCXORHOR HHMOPMauHH

Tabnuna 1

[TapameTpbl pacHYeTHBIX Harpy30K

Tun Harpys3kH

CpenHee
nap/leHue
Kojieca Ha
HOKpEITHEe P,
MIla

OAunamer

cilena Kone-
ca aBTOMO-
6buna D, cm

ApTOoMOOGUIH:
rpynnst A
rpyonsl B

ApTob6ychI:
rpynnel A
rpynnsl B

0,6 37
0,5 32
0,6 39
0,5 34
Tabnuna 2

Honyctumbiii yposens nagexnoctu K, n Munu-
ManbHOe 3HayeHHe KoadbHuMeHTAa MPOYHOCTH K"P

Tun nopoxHOH onexnbl Kareropusa
AOpOTH K" K"P
Kanuranbusih ¢ ycosepwen- | 1, II, 1c, 0,95 1,00
CTBOBAHHBLIM MNOKPHITHEM ll\, lic 0,90 0,94
O6neruennstit ¢ ycosepmen- | IlI, 1Y, Ilc | 0,85 0,90
CTBOB&HHBIM MOKPBITHEM
[Tepexonubift 1y, ¥, Ilc, | 0,80 0,63
llc
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Tabnuna 3

3nayennss KoadppulHeHTA HOPMHPOBAHHOTO
oTKNOHeHHs t

K, 0,60 0,85 0,90 0,85
1 0,25 1,08 1,82 1,71
Tabnuua 4

Kosppuuuents: @ u 8 nna pacwera E,, 1o
dopmyne (5) ana 1-1Y NOPOXHO-KIHMATAYECKHX

30H
Tun pacuerHO# Harpysku T a [
ApTOMOBUNN:
rpynnsl A 70 56
rpynns B 70 0
ABTobycCHI:
rpymnst A 77 62
rpynnsl B 77 0

MpuMmeuyanue, dng ¥ NOPOXHO-KIMMATHYECKOH 30HHI
Tpebyemrie axaqerzn31 Monyng ynpyroct¥  E., Beramcnen -
HEle o ¢opmyne (5), ymenbwaioT Ha 15%.

Ta6nuua 5
MunuManbHbie 3HaYeHHs TpeByemoro
moayns ynpyroctu Eryp

Karero- — —
R E s ool 1 Sy R AR
poru en./cyt HO# onexnnb Tuna
I'pynna Al'pynna B :glr{g'ranb- ggggrqeﬂ— gg e,
To
1 500 - 230 - -
I 250 - 220 180 -
I 70 - 180 160 -
1Y - 70 - 125 65
Yy - 50 - 100 50




Ta6bnuua 6

X apakTepHCTEKA MaTepranos cnoep 1 u 2
npu onpenenenun H,

Pacuyernnt |Cpeinee ana-
Marepnan m:pxa Cury- gfﬁggfﬁ&f ﬁgﬁé&ﬁﬁ";ﬁ&
MIa | i6e Ry Mila
[norusie acpan{BHI 40/60 6000 3,2
ro6etounsie cme{ BHIL 60/90 4500 2,8
cu 1-1lI mapox |BHI 90/130 3600 2,4
BHIO 130/200 2600 2,0
BHI 200/300 2000 1,8
Br 70/130 1700 1,7
CI’ 1307200 1500 1,6
MopucTrit ac- |BHI 40/60 3600 1,8
danbToGeTOH BHI 60/90 2800 1,6
BHI 80/130 2200 1,4
BHIO 130/200 1800 1,2
BHAO 200/130 1400 1,1
Bricokonopuc- (BHI 40/60 3000 1,1
Toif mebewou- |(BHIA 60/90 2100 1,0
ot achansro- |BHI 90/130 1700 0,9
6eTOH, B TOM
yuciie GUTYMO~
necuaHas cMech
no TY 218
PC®CP 395-79
MnorHwlit nerre-
GeTon - 10000 2,5
[TopucThifi ner-
Teberon - 5000 1,5
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Ta6nuuma 7

PacueTHuie monynu ynpyrocte E; ¥ E{' marepuanos
cnoeB 1 ® 2

Mapka 6ury-
ma

3uayenus Moayne#t ynpyroctH,Mlla

S ST R
’ HopoxHo-KTUMaTHYecKaa
30H&
1-11 111 1Y Y
Mnorusie achansTrobeToOH- BHIO 40/60 4400 2600 11300 | 890} 430
HplE SMmecH BHI 60/90 | 8200 1800 | 900 | 550 | 380
BHI 90/180 | 2400 1200 | 660 | 440 | 350
BHI 130/200| 1500 800 | 560 | 380 | 320
BHI 200/300| 1200 600 | 420 | 850 300
BI' 76/180 1000 400 { 350 | 300 300
CrI' 70/130 800 350 | 300 | 250 | 250
CrI' 130/200 800 400 | 350 | 300 300
MT 70/130 800 350 | 300 | 250 | 250




L8

MopucTe#t B BhIcOKOmopuc- |BHI 40/60 2800 1700 [900 540 | 330
Teifl acdanbTo6EeTOH, B TOM
yHclle GUTyMoOIlecuaHad BHI 60/90 2000 1200 1700 480 | 360
cMech 1O BHIO 90/130 |1400 800 |510 380 | 350
TY 218 PCeCP 885-79 BHII 130/200 [1100 590 |410 | 340 340
BHA 200/300 | 950 480 |350 330 | 330
I[MnoTuwt mnerreberon - 3800 1500 {800 500 { 350
[MopucTri#t nerre6eToH - 2000 800 [400 350 | 300

Ipumewanug: 1. Mooynu ynpyroctu mnotTsHoro achanbroberoHa OaHbl O s
cmeceli tuna B, [na lI-1Y nopoxHo-kinuMmaTuyeckux 30H MOOYNM YOPYroCcTH ANg
CMggceﬁ Tuna A crneayer ypenuduTe Ha 20%, tunos B, I u [ - yMeHbwHTLE Ha
0«

2. Monaynu ynpyrocTd HOPHCTOTO M BBICOKONOPHCTOrO achanbTo6eTOHOB MaHHBI
omng cpedHe~ HW MENKO3epHHCThIX cMecelt, Ong I[lI-1Y AOPOXHO-KINMATHYECKHX 30H.
MOLY T YOpYroCTH KPYNHO3EPHHCTHIX cMeceld clelyeTr yBenuyuTb Ha 20%.
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Tabnuna 8

PacueTHble 3HaYeHHS XApAKTEpPHCTHK HEYKpeIVIeHHBIX M yKpemleHHBIX
Ha [OpOre MAaTepHalIOB H T'PYHTOB

Y Ton

Marepuan mayTpen- Cuennennd I;}T%l;,);‘rg: [pumevanne
Tperus Y eTH E,
rgan i Mlla

Yepuri#i me6GeHnb, ylo- - 600-900 | Bonbwne 3HAYEHHS - ANS

XeHHBI N0 crnocoby
3aKNHHKH

Webeun 1-Il knaccos
NPOYHOCTH, YKpeniien ~
Hull BA3KHM OHTyMOM
no cnocofy NpONHTKH

llie6ens dpaxnroHmpO—
BarRe# 1-1II xnaccos
TIPOYHOCTH, YIOXEHHBIR
no cnocoby 3aKk/IHHKH,
H3 IOpOA:
MPOYHBIX OCAaMOYHEIX
A3BEePXEeHHBIX

llleGenr dpaxnmoruwpopan-
HbI#, YKPEeNIeHHbI! NeMel—
TOnecuaHo# cMecpi0 IO
cnocofy HpONHTKHE

400-600

350-450
P50 -850

500

NOKPHLITHA, MeHblIAE -
ansg OCHOBAHRR

To xe



8¢

Wnak 1~-1Y xnaccos
NPOYHOCTH, OAHOPOAHBIH
IO xayecTBY, C MO0 -
6paHHBIM 3@PHOBLIM CO-
CTaBoOM:
aKTHUBHbIA
ManoaxKkTHBHEIA
llle6Genr panopo# mna-
KOBBIH
Kamennasa mocToeag,
naxensix
I'pyHT, yXpel/leHHbI# XUO-
KEM OHTYMOM:
cynech HenmlleBaTas
CYIJIHHOK, CYIIeCh
nolieBartas
[Mecuano-rpasnfinsie
cMmecH Nel, 2, 4 no
rOCT 2507-83
MMecok, ynosnersopsiomu#
TpeboBasram ['OCTos:

KpynHbIf# H rpaBe-~
JTACTBIH

cpenneft KpymHOCTH
Menkei

R5-35
1 5-25

180

42
38

0,02-0,035
0,02-0,035

45

0,007
0,008
0,005

350-450
200-300
150-200

400-500

150-200
80-150

0,03

130
120
100

Bonsuge anageHus - Npr
yCTOHRYHBONK CTpPyKTYype
wiaxKa

Bonrmne aHadeHHsg - npr
CMElIeHHH B YCTAHOBK @
¥ IpH IpPEMEHEeHHH GHTyM-
HOH 3MYNBCHH

Moxasarems C u E npH ocTa-
TOYHOH NOPHCTOCTH INecka,
YIIOTHeHHOr'0 N0 MAaKCH=-
MallbHOX NJIOTHOCTH IpH
26% <N <32%, mpr N <26%
yBennuuBaioTca Ha 20%,
npu N>32% yMmenbwaloTes
Ha 20%



Tabnuma 9

XapakTepdCTHKH MaTeprallop X I'PYHTOB,
YKpenieHHbIX BSKYIIHMH

‘Monyn
r]:n; Marepuan uIm TpYHT, ynpyjll“o!-:- ggog;gfg‘;e
n KjlacC IPOYHOCTH cth E, |une npu_ ma
MIla rufe 5,R;v
MIla
1 |UleBennr u rpasuit, o6paborasu-
Hble LUEeMEeHTOM MapoK:
75 1000 0,7
60 900 0,6
40 700 0,5
2 |KpynHoo6noMOuHbie TPYHTH H
rpapuiHO~IIecYaHblie CMECH Oll-
TUMANBLHOTO HIH OIM3KOTO K
ONTHMAaNBHOMY COCTAaBOB, YK -~
peniieHHble:
a) KOMIUIGKCHBIMH BSKYIHMH:
1 800~700 | 0,55-0,45
I 650-500 | 0,42-0,35
11 450~300 | 0,32-0,25
6) HeMeHTOM:
1 800-550 } 0,46-0,34
I 530-350 |0,33-0,25
11 320 -280 | 0,22~0,20
B) axTHBHON 30/10# yHOCA WK
rpaHy/HpOBAHHLIM WIJIAKOM,
H3BeCThblo, $OCPaTHBHIMHE B
KYWHUMH H OPYyrEMH KOMIIO-
3HUMOHHBIMH BSOKYLIHMH, H3
HUX C nobaBkaM¥ WIH Oe3
pnobasok [1AB, mertem n
T.O,:
1 700-530 |0,40~0,32
I1 500~330 |0,31-0,22
11 300-250 {0,20-0,18
') BA3KHUM 6gTyMOM HIH
Snayno @ pAsKOM 350-250 |0,35-0,30

40




Mpononxenne rabn.o

11l

o | Marepran HIH TpPYHT, Monyne [ IlpognocTs
w/n| xnacc IpPOYHOCTH ynpyro-| Ha pacTskKe-
e | e
MIla °° "%
Kpynuoo6nomMounsie TPYHTH H
rgasnﬁno-necqaume CMEeCH He-
OfITHMAaNBLHOT'O COCTAaBa, NEeCKH
(kpoMe Menkux, NbIIEBATHIX H
ONHOpa3MEepHBIX), CYNechb Jen-
Kag kpynHag, webedAb Mano -
NPOYHEIX NMOPOA ¥ OTXOABl Kam-
HenpoOnenus, yKpelleHHbIE:
a) KOMIJIEKCHBIMH BSIXYIUHMHU:
1 800-850 | 0,50~0,42
I1 600-450 | 0,40-0,32
1l 420-280 | 0,31-0,24
6) neMeHTOM:
1 700-500 | 0,40-0,30
I1 480-330 | 0,28-0,22
1] 300-250 | 0,19-0,18
B) BSXYWHMH, YKa3aHHBIMH B
nos. 2, B:
I 450-300 | 0,25-0,17
u 280-200 { 0,16-0,12
r') BA3KAM OUTYMOM HIH
aMYyJIbcHell Ha BA3KOM
6uTyMe 300-200 | 0,30-0,25
Ilecxu Menkse M nnuiesarsle,
cyllech nerkas H NbuUleBaras,
YXperlJieHHbIe:
a) KOMINIEKCHBIME BSDKYIIHMH:
1 750-600 | 0,47-0,40
I1 550 -400 | 0,37-0,30
I 380-250 | 0,28-0,22
6) nemenrom: 650-480 | 0,35-0,26
1 450-300 | 0,25-0,18
11 260~220 | 0,16-0,18
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[Mpononxeune Tabn.9

No Monyns [IMpoynocTb
Marepuan unm rpysr, ol S
Wi Knaccpnpoqnoc'rnpy Z’:-‘}Eysm 23 pﬁ&f‘i{g?
MIla’ |rue Rg.Re»
MIlla
B) BSXKYUHMH, YKA3QHHBLIMH B
noa. 2, B:
11 430-280 | 0,22-0,11
111 230-180 | 0,08-0,07
r) BaA3KEM GUTYMOM HIIK
aMyJibCHeli Ha BA3KOM
6utyMe 300-220 | 0,25-0,20
5 |TloBGounrie NIPOAYKTHI NMPOMblL-
nenHocTH (kaMeéHHble MaTepua~
bl B KPYyNHOOONOMOYHBIE TpyH-
Thl, COMYTCTBYWOUHE DPYyOAHLIM
HCKOMaeMbIM; 30/10UIIAKOBhIE
cMmecH, POpMOBOYHBIE CMECH;
lboccl;opn'rﬂble "XBOCTHI” H
T.1.), YKpel/leHHbie:
a) KOMN/IEKCHbIMH BSXYUWKMH:
1 700-550 | 0,45~0,37
I 530-350 | 0,36-0,28
m 320-200 | 0,28-0,12
6) UeMeHTOM:
1 800-420 |0,30-0,22
I1 400-250 }0,20-0,14
11 220-180 |0,12-0,09
B) BSXYWHMH, YKA3AHHBIME
B IO3. 2, B:
I 350-220 | 0,15-0,09
11 200-130 | 0,08-0,06
r) BA3KHM OGHTYMOM HIH
3MynbCHelk Ha BA3KOM
Guryme 250-180 | 0,20~0,15



OkoHuauue Ttabn.9

MaThb NPH YKPelIeHHH:

Ne Monyrs T pounocrs
i Marepran umm TpyHT, g,’r‘gygo" HA pacTaxe-
KJIACC HpPOYHOC » |une npu ua-
MIla rube Rg, Rg,
MIla
6 [Cynecu Taxensle NbuieBaThIe,
CYT/IMHKH NeTKHe, yKpemnneH-
Hble:
8) KOMIUIEKCHBIMH BSOKYUIMMH:
1 600-500| 0,40-0,35
II 450-300{ 0,32-0,25
1l 280-150) 0,24-0,10
6) MMHEpANLHLIMH BAXYWHKMH ~
LeMeHTOM, 30JI0# yHOCAa HiIM
CpaHy/IMPOBAHHEIM WJIAKOM:
1 500-350 | 0,22-0,16
I1 350-230} 0,16-0,12
11 200-120} 0,09-0,07
B) BAXYMHMH, YKaSaHHLIMH B
noa. 2, B:
I 300-200 | 0,12-0,08
Il 180- 100§ 0,06-0,05
) oMynecuelt Ha BA3KOM GH-
TYMeE 250-180 | 0,17-0,10
7 [CyrnuHK® Td9Xenble U INblieBa-
Irb1e, T/IMHBI NeCYaAHHCTHIE X
[InjiepaTole, YKpeIlJIeHHble MH-
HepallbHbIMH U KOMIIJIEKCHBIMH
BSOKYIIHMH:
II 330-200 | 0,12-0,08
1l 180-80 | 0,06-0,05

[Mpumeuenne, Bonvwne 3HayeHna cnenyetT NPHHU -

6urymoM - ans 1-l1ll " popoxHo-kIH-

MAaTHYeCKUX 30H; HEOPraHWYeCKMMHM BAXYLWHMH - ang 1Y-
Y ROpOXHO-K/IKMMATHYECKHX 30H; KOMIIVIEKCHBIM BSXYUIHUM =
B Cllyyae UCHOIL3OBAHHA OUTYMHON 3MYJbCHH HIH XHAKOTO
6uTyMa COBMECTHO C UEeMEHTOM, a TakKke OGUTYMHOH aMynb-
CHH COBMECTHO C KapGaMHAHLIMM CMOIlIaMH.
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Ta6nuua 10

PacuyeTHble xapakKTepHCTHKH NeCYaHbIX I'DYHTOB
(kpome mecka nLNIEBATOTO) H Cyleck ferxo i

KPYITHOH
I'pynt E,MIla |Y,5,rpan

[Tecox kpymnHbId, TpaBe/IUCTHIH 130 42
[lecok cpenHeit KpyHmHOCTH 120 40
[lecok Menkuit 100 38
[Mecok onnoMmepublii (GapxaHubiil,

OWHHBIR H T.I.) 75 33
Cynechb nerkass KkpynHag 65 40

[IpuMmeuanue. Cueniesue Ond yKa3aHHbIX BHAOB
rpyura C =0,005 MIla.

Tadbanuua 11

3uadenne xkosbduuueHnra Ks. YHHThIBAOWEro
ocobGenHocTd paboThl MoOACTHIALWEr0 TpyHTA

I'pyut K3
fleckn kpynubie 7,0
[leck¥ cpenHeii KpynHOCTH 6,0
[leckn Mmenkue 5,0
[leckn nuuleBaThie, cynecu JierkMe KpYyMHbIe 3,0
FnundcThie TpyHTH (CnMHB, CYTVIMHKH, CYIeCH, 1,5
KpoMe JIerkod KpyIHOI)




Ta6bnuna 12

HUcxonuasa cpedHdAss MHOrOJ/IeTHAs BJIAXXHOCTHL

( W/W'l' )UCX

HMCTBHIX I'PYHTOB

nplnepaTbiX INeCKOB U INiH—

No- Tun Bnaxuocts ( W/ Wr ) ycx
pO)KHO- MEeCTw
xmuMa—} HOCTH |cymecu| mecka | cyrman- | cynmecu muinesaTolt
THYEC— IIIIgB%C— Nerxo# | muifle~{ka ner- | ¥ TsXenof Nuie~
Kas anM ; BATO- | KOoro u | BaTol, CyruHxa
30Ha ek b ro TXe- | Jerkoro mul/leBaTO-
Hus noro, r'o ¥ TXENOro
PAYHBI NLIIeBaTOrO
1 0,53 | 0,57 | 0,82 0,65
I 2 0,55 | 0,59 | 0,65 0,87
3 0,57 | 0,62 | 0,67 0,70
1 0,57 | 0,57 | 0,62 0,85
Ia 2 0,59 | 0,62 | 0,87 0,70
3 0,62 | 0,85 | 0,70 0,7
1 0,60 | 0,62 | 0,65 0,70
Iq 2 0,62 | 0,65 | 0,70 0,75
3 0,65 | 0,70 | 0,75 0,80
1 0,60 | 0,62 | 0,85 0,70
I 0,63 | 0,65 | 0,68 0,73
0,65 { 0,87 | 0,70 0,7




Mponomxenne Tabn, 12

[o- Tun W
powHo- | MeoT- Baaxzocts ( W/ Wr Juex
KINMa-—
pisee- | mo yo- | cyneckl necks |y [oomac nenerens
ggga 3&5";__ BaATO- | KOO M BaToi&,cyrnuH;ae-
nax(x); by ro TaXe- |nerkoro’ meliepa—
HHS - Jioro, TOI'O H THXeJIoro
DJINHBI ne1iaeBsaToro
1 0,57 | 0,59 | 0,62 0,67
5 2 0,60 | 0,62 | 0,65 0,70
3 0,62 | 064 | 067 0.72
1 0,55 | 0,57 | 0,60 0,63
m 2-3 0,59 | 061 | 0,63 0,67
1 0,53 | 0,55 | 0,57 0,60
Yy 2-3 0,57 | 0,58 | 0,60 0,64
1 0,52 | 053 |054 0,57
y 2-3 055 | 056 |057 0,80

[Tpumeyanuda:
Ta NPUBEAEHbI AJiF TOJIUMHBI OHNeXObI

1. Cpennne 3HayeHHs BIIQXHOCTH I'PyH-
CM.

2, dna popor, npoxoaswux B HeOGNaronpHATHLIX I'PYHTOBO-
CUAPOJIOTHYECKUX yCHIOBHSIX — B BBIEMKAax M HYyIeBbIX OTMeT -
Kax, naHHble Tabnulbl cnenyeT ypenuuupaTh Ha 0,03

3, [na npearopusix (go 1000M) paitoro

13 gaem{qnaamrca ga 0,03 u onga ropsseix
Ha 0,05.

486
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Ta6nuuna 138

[Tonpaska (W/W,.),.,o,,P K OTHOCHMTenbHoit
cpenHe#t BIAXHOCTHM T'PyHTAa (W/w‘,)u

K (W/Ws)oone RS 0O =
OHCTPYKTHBHOE MEpONnpHaTHe }338:(1‘10— KNIUMAaTH4YeCKOH
bl

1 mM1Tivyy

Ycrpo#ictBo onexnnl (Ha rpanune
pasfena C IpPyHTOM 3eMASHOTO NO-
JIOTHA) M3 yKpemlleHHBIX MaTepua -
JIOB ¥ T'PYHTOB Ha OCHOBe:

KPYIHOOBIIOMOYHOTO I'pyHTa U

mecka 0,04 | 0,04 |0,03 |0,08
cynecH 0,05 0,05 ]0,05 {0,04
NBUIEBATOTO NeCKa H CyHecH,

CYIVIHHKA, 3OJIOTPYHTOB 0,081 0,08 |0,08 {0,05

Ykpennenue ob6ounn (He MeHee
yeM Ha 2/8 HX WHPHHLI):

achanbTo6eToHOM 0,05| 0,04 |0,08 | 0,02
mebueMm (rpapnem) 0,03] 0,02 }0,02 |0,02

Ob6ecneuenne GeaonacHoro pac-
CTOSHMg OT ype3a 3acTraMpapomei
ca BoObl 010 OpPOBKH 3eMIIGHOT O
No/IOTHA 0,03 0,02 | ~ -

Ipenax c npooonbHBIME TpyGua-
TBIMY apeuar?m 0,05}0,03 ]| - -

YcrpolicTBO B 3eMIISHOM MNOJIOT —
He I'HAPOHU3O0NMPYIOLHUX HPOCIIoeK
H3 NOJIMMEpPHBIX PYJIOHHBIX Ma -

TepHalloB 0,05] 0,05 10,08 10,03
YcTpoicTeo 060fiMpl ANg rpyHTa |CHU3HTBH pacueTHylo

aKTHBHOH 30HEI 3eMIISTHOT'O IO - BJIQXHOCTh T'PYHTA OO
0THA gx;:nmanbnoro 3Havye -
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Tasxoma 14

Pacuewie sHaueHMA AeJOPMAILMOHHMX ¥ NPOVMOCTHMX XEPAXTOPNCTMX TAMHKCTMX I'PYHTOBD
» OxesaTOro necxa

T |Xapaxvrepuc- PacuerHiie XapaxTepHCTUNR ODH BASXHOCTH IPYHTA&, JoXxM Wy
o pid THXA TpPYHTA
051 0,551 0,6 0,66 | 0,721 0,75 0,8/ 0,8[ 0,9} 0,9

Cynecs aerxas E, Mla {70 |60 % |53 49 LG 43 ] 4l 40
$.rpan (37 |3 ¥ 1% |3B 3% |34 | 34 |3 | 33
{, . Mla |0,015/0,014 |0,014 {0,013 |0,0I2 | 0,011 |0,0I0| 0,009 |0,008 [ 0,007

Necox muxesaruft i, Mla {9 |90 8 |78 7 66 60 54 48 43
§,rpan |38 |38 37 |;? % 35 4 33 R k)
¢, .Mla [0,026/0,024 |0,022 {0,018 {0,014 0,012 |0,011| 0,0I0 |0,009| 0,008

Cyramnox zerxmt x fo MIa [I08 |9C 72 |50 41 34 29 25 24 23

TRxemft, raMHA §,rpan (R (27 24 |21 Ig 15 13 30 I0 9
{,,Mla |0,060|0,048 |0,040 |0,0 [0,022 | 0,017}0,0I3| 0,010 |0,007 | 0,005

Cynecs muesaras x E,,Mla |I08 [90 7 |54 %6 38 » 27 26 25

TAxaXAX MNedATAA =

CyTEMOR Herman mixesamm | lerPSR R |27 24 21 18 15 13 11 10 9
{,.Mla [0,060(0,048 | 0,040{0,033 |0,022 | 0,017 |0,013{ 0,010 | 0,007 | 0,005




Tabnuua

15

MuHuManpHbIe TOJINUHBI himln KOHCTPYKTHHbIX
CllI0eB OOPOXHOH onexas!

MaTepran KOHCTPYKTHBHOTO L?g’;g‘rbci‘;u Anst popor
Cllos OMEXAB B
1-11 -1y
AcdanbrobeTon:
KpYITHO3 epHHCTHIA 6 7
MEelKO3 epHHUCTbIH 3 5
mecuanbli 3 4
XOJIOAHBIH 3 3
llle6enounsie (rpaeuiturie) MaTepua-
nBl ¥ TPYHTHI, YKpellleHHble OpraHi-
YEeCKMMHE BSXYIIUMHE 8 8
llleGenb, o6paGoranHnii no cnocoby
IPONMUTKH 8 8
lle6Genounrle u rpapuiiHble MaTepHansl,
He o6paBoTanHbie BSXYUIHMMH, HA OC -
HOBAHHH:
IeCHYaHOM 15 15
npoyHoM (kaMeHHOM HWIH H3 YK~
penyieHHOTO TpyHT& 8 8
I'pynrsr m Manonpousble KaMeHHbIe Ma-
Teprans, o6paboTaHHbIe OpPraHMYECKH—
MH WM HeOPTaHMYECKAMH BSXKYIUMU 10 10
I'pynTel nmoBBIIEHHO# NAOTHOCTH 50 50
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TABMMLY QAR OMPESEREHUA HAIMPSKEH

Pacuvernas radawna pRA

AByX
35 SHaueHNe
G 0 0,0 ] 902 ]0,3] 0,4 1090,5] 0,6 |0,7 0,8 0,9

0,85 |o,8 | 0,852 )0,8% |0,867| 0,878 |0,888 0,898 0,905 | - -

0,60 |o0,80 | 0,805]0,816 {0,829/ 0,845 [0,859 | 0,872 {0,882 {0,891 | 0,898
0,7 10,75 | 0,780,772 |0,791| 0,811 {0,829 | 0,844 |0,857 0,868 | 0,87
0,70 (0,70 | 0,711{0,728 |0,751| 0,776 {0,797 | 0,816 (0,831 |0,844 {0,855
0,66 |0,65 | 0,662]0,683 |0,711{ 0,739 | 0,764 | 0,785 {0,803 {0,818 | 0,831
0,60 |o0,60 | 0,614|0,638 0,669 0,700 | 0,729 {0,753 {0,773 {0,791 | 0,806
v,55 |o0,55 | 0,56410,5% lo,626] 0,660 0,692 {0,718 |0,741 |0,7%1 | 0,778
0,50 0,50 | 0,514]0,544 {0,581} 0,619 {0,652 | 0,682 {0,707 |0,728 | 0,747
0,45 {0,45 | 0,464|0,496 |0,536) 0,576 | 0,611 | 0,64 (0,670 |0,693 | 0,714
0,40 | 0,40 | 0,414|0,448 0,488 0,529 {0,567 | 0,600 |0,629 |0,654 | 0,677
0,3 |0,35 | 0,340,398 {0,439| 0,481 | 0,520 | 0,564 [0,585 0,612 | 0,636
0,3 |0,30 | 0,313|0,347 [0,388] 0,430 | 0,470 {0,505 [0,537 {0,565 | 0,590
0,25 |0,25 | 0,262 0,295 0,33/ 0,377 | 0,415 | 0,451 0,483 |0,512 | 0,538
0,20 |0,2 | 0,211 {0,242 0,280/ 0,319 0,357 [0,39I 0,423 [0,451 |0,478
6,15 |[0,I5 | 0,159 {0,188 [0,222| 0,258 |0,292 |0,324 [0,354 |0,382 |0,407
0,Io0 [v,l0 | 0,108(0,1 [0,I61| 0,191 [0,220 |0,248 |0,274 (0,299 |0, 322
0,05 {0,05 | 0,050,073 {0,093| 0,114 {0,135 {0,158 [0,174 {0,193 |0,21L




HO-JIBSOPMPOBAHHOIO COCTOAHMA JOPOKHOR OfEMIH

onpeAensHUs 0CuNeTO MOAYAA YNPYrocrs

caofolt ovcresn £y

{ipuxoxerne 2

Tatzuua 1

npx _h /D

Egin /Ee

1,0

11

1,2

1,3

1,4

1,5

1,7

1.8

1,9

2,0

0,904
0,885
0,864
0,842
0,818
0,792
0,763
0,731
0,696
0,656
0,612
0,51
0,501
0,431
0,344
0,228
0

0,892
0,872
0,852
0,829
0,804
0,777
0,747
0,713
0,675
0,632
0,582
0,523
0,453
0,364
0,244

0,897
0,880
0,860
0,839
0,815
0,790
0,761
0,728
0,692
0,650
0,601
0,543
0,473
0,384
0,261

0,902
0,886
0,867
0,847
0,85
0,800
0,773
0,742
0,707
0,666
0,618
0,561
0,492
0,402
0,275

0,831
0,874
0,855
0,834
0,810
0,784
0,754
0,720
0,681
0,634
0,578
0,509
0,418
0,290

0,89%
0,879
0,861
0,841
0,819
0,794
0,765
0,73
0,694
0,649
0,594
0,525
0,435
0,304

0,900
0,884
0,867
0,848
0,87
0,802
0,775
0,743
0,706
0,662
0,608
0,540
0,450
0,317

0,69
0,872
0,854
0,834
0,811
0,764
0,753
0,717
0,674
0,622
0,554
0,464
0,330

0,893
0,877
0,860
0,840
0,818
0,792
0,763
0,728
0,686
0,634
0,568
0,478
0,343

0,89
0,882
0,865
0,646
0,824
0,800
0,771
0,737
0,69
0,646
0,580
0,491
0,355

0,900
0,886
0,870
0,851
0,831
0,807
0,779
0,746
0,706
0,656
0,59
0,503
0,356
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Ta6nuua 2

MakcumanbHsie pacTaruBaiowne Hanpsxenus npu uarube O @ B Mo-
HONMUTHOM MOKpBITHH (cnok 2)
E::‘/Ec) 3uayenue gz(z) npu [gh‘_)/D

ody 0,1 0,2 {0,3 0,4 0,5 0,6 0,7 0,81 0,9 1
0,892} 0,892 0,892 0,845 |0,750{ 0,648 10,554 {0,471 {0,401 0,342
1,248] 1,248 (1,248 1,126 |0,964} 0,815|0,689 0,580 {0,491 |0,419
10 1,673)1,673|1,668}1,434 1,194} 0,990 /0,827 }0,694 ]0,586 0,499
20 3,029} 3,029 |2,581|2,063 11,648} 1,33811,09910,913 10,766 |0,650
25 3,550 3,542 |2,898] 2,279 [1,802 1,452 {1,187 [0,983 |0,824 | 0,697
30 4,020} 3,995 |3,171] 2,456 | 1,929 1,545 {1,258 |1,039 |0,870 |0, 735
40 4,860| 4,769 |3,620(2,743]2,1311,691(1,370}1,127 |0,9400,792
50 5,690,0,419 (3,989(2,973}2,287| 1,806 {1,456 }1,194 |0,994 |0,837
70 - |8, 460 |4,583]3,325]2,524) 1,97711,584]1,294 11,075 ;0,904
100 - {7,628 |5,169(3,69812,773]| 2,153|1,71711,398 1,157 {0,971




3uadeHHs Y Ang paciera cioes 5 m 6

TaGnuua 3

€8

3nayenue nprEZp/Eq
1 2 3 4 5 T 10 15 25
16,50 | 15,92 |15,60 |15,14 |14,74 |14,24 |13,68 [12,58 |11,82
14,70 | 13,90 |13,50 |13,00 }12,50 |12,00 |11,30 |10,28 9,32
12,70 | 12,00 |11,50 |11,00 }10,38 9,90 9,08 8,12 7,36
11,00 | 10,20 9,64 9,06 8,62 8,08 7,38 6,62 5,92
9,41 8,64 8,17 7,60 7,12 6,66 8,05 5,50 4,82
1,0 8,00 7,36 6,80 6,40 6,00 5,66 5,00 4,58 4,02
1,1 6,86 6,32 5,85 5,50 5,15 4,84 4,26 3,88 3,38
1,2 6,10 5,54 5,10 4,78 4,42 4,16 3,66 3,30 2,86
1,3 5,4C 4,88 4,48 4,16 3,88 3,58 3,22 2,86 2,46
1,4 4,76 4,35 398 3,66 3,36 3,12 2,82 2,46 2,10
1,5 4,24 3,80 3,50 3,22 2,96 2,74 2,44 2,14 1,80
1,8 3,74 3,36 3,08 2,86 2,64 2,40 2,16 1,90 1,60
1,7 8,34 3,00 2,74 2,56 2,36 2,16 1,90 1,68 1,40
1,8 3,00 2,72 2,46 2,28 2,12 1,94 1,70 1,50 1,24
1,9 2,74 2,46 2,24 2,08 1,90 1,74 1,54 1,36 1,12
2,0 2,50 2,24 2,04 1,90 1,68 1,56 1,40 1,24 1,00



Tabnuua 4

3uayenng Z Ans pacuera cioes 7, 8, 9 u noa-
cTuialumero noaynpocrpascrea 10 3 cBA3 HBIX
CpyHTOB

<

3unayenne &

npu E:;‘/ E"u‘

1

10

15

20

25

30

40

50

o

.- ® e e e e e e e e =

.- . w e w®w e e =

“ . e e e =

70,00
66,60
61,50
56,40
51,30
46,60
41,50
36,50
31,20
26,80
22,80
20,00
17,75
15,70
13,30
12,25
11,10
9,85
8,90
8,00
7,25
6,00
5,20
4,50
4,00
3,60
2,80

B WOWNRONODN - ettt et et e =~ OO0 0O0O0O0O00O

-

QUOWMAANOOCNRDUDDWNN=OOBIDNDUT A WN =

g

2,40

70,00
65,00
58,60
52,40
46,20
40,70
35,00
29,70
25,40
21,40
18,50
16,00
13,60
11,65
10,35
9,15
8,15
7,30
6,65
6,05
5,60
4,85
4,25
8,75
3,35
3,00
2,40

2,00

70,00
62,50
54,80
47,50
41,00
34,80
29,20
24,40
20,30
17,10
14,90
12,70
11,00
9,685
8,55
1,57
6,75
6,10
5,55
5,00
4,75
4,10
3,60
3,20
2,80
2,60
2,05

1,60

70,00
60,40
50,90
42,10
34,980
28,80
24,00
20,00
16,90
14,00
12,00
10,35
8,90
1,75
8,85
6,10
5,50
5,00
4,55
4,20
3,95
3,35
2,90
2,57
2,25
2,00
1,60

1,35

70,00
58,80
47,50
38,00
30,10
24,30
20,00
16,50
14,20
11,75
10,00
8,55
7,40
8,45
5,70
5,10
4,60
4,15
3,80
3,50
3,25
2,80
2,40
2,10
1,80
1,60
1,30

1,15

70,00
56,70
43,70
33,50
25,10
20,30
16,30
13,50
11,40
9,85
8,50
7,30
8,30
5,50
4,90
4,40
4,00
3,68
3,35
3,05
2,85
2,40
2,10
1,80
1,55
1,35
1,05

0,95

70,00
55,10
40,00
28,80
20,30
16,50
13,50
11,15
9,50
8,25
7,15
6,20
5,35
4,70
4,20
3,75
38,45
3,10
2,85
2,60
2,45
2,05
1,80
1,55
1,35
1,15
0,95

70,00
53,10
35,40
23,70
16,20
13,20
10,75
9,15
7,80
6,75
5,80
5,00
4,35
3,85
3,45
3,10
2,80
2,55
2,35
2,15
2,00
1,70
1,45
1,25
1,15
1,00
0,80

0,80

0,70

70,00
51,60
32,90
20,30
14,30
11,15
9,50
8,05
6,85
5,80
4,95
4,25
3,70
3,25
2,90
2,62
2,35
2,15
1,95
1,80
1,65
1,40
1,20
1,05
0,95
0,80
0,65

0,60



NMpusoxenue 3

Onpegenenne pacyeTHOR HHTEHCHBHOCTH BO3AeACTBHA
Harpy3KH Ha NOPOXHYIO oaexay

[lpn pacyeTe Ha NpPOYHOCTL ONEXA ABTOMOOMILHBIX NO-—
pOr IepCrneKTHBHYI0O HHTEeHCHBHOCTL NBIXEHUS aBTOMOGH ~
el pasaHplX Mapok B OBOMX HampaB/leHUSX NPHBOAAT K pac—
YeTHOH HHTEHCHBHOCTH BO3MAEHCTBHS DPACYETHOH Harpys KM
pr,_ Ha ONHY MOIIOCY NpOe3XeHd 4YaCTH B CYTKH.

[lon pacyeTHON HMHTEHCHBHOCTBLIO N‘I BO3NeACTBHA Ha-
IPY3KH HNOHMMAIOT CPefHeCYTOYHOe MepCHeKTHBHOe, INpHBe-
OeHHOe K pacyeTHO# HarpyskKe KOJIHYECTBO NpPOE3AoB u
Beoywux, H BeflOMbIX Konec (no oanomy Gopry) TpaH -
CHOPTHBIX CPENCTB B NpeAesax OAHOH HOJIOCHI ABHXEHHs,
PacuerT Np NPOBOALAT B CilledylolleM MNopsaike.

1. OnpenenaoT ucxonHyw HHGOpMAaLHIO:

Mmapki aBToMobmned j =1, 2, 8, ... , W (rme (W= 06-
ee KOJNUYECTBO paanuq!{brx Mapok asToMobuneii B cocra-
BE TPAHCIOPTHOTO MOTOKA);

nepcnektTupHoe (B 060MX HANpPAB/IEHHAX) KOJKYEC T BO
apToMobunell KaxNOH MapKH B COCTAaBE NOTOKA C y4Ye€TO M
HOPMATHUBHOT'O CpoOKa Cllyx6bl MOpOXHOIN OAeXAHI;

CTaTUYeCKylo HALPYy3Ky Ha KOlecO KaxOoi OCH Ald kxaX-
no#i u3 3aldaHHBIX MAPOK aBToMoOGunei;

ONs TPeXOCHBIX aBTOMOOGWIell: pacCcTOsiHME MexOy OCs—
MH KOJlec 3anHe#l Tenexku L NuaMeTp cllena 3aAHEro Ko-
neca D, ,o6umylo Harpysky Ha KOJIecO pacYeTHOT'O aBTOMO-
6ung Qpa“ (xkH):

ApTOMObuUNIH:

rpymnel A . L .. 0 .00 . ... B3)7
rpynnet B .. 0000000 0. .. 88,2
ABTO6GYCHI:

rpynoel A L L 00 0 e s e ... 10,8
rpynrnelr B L L L. 0 L0000 ... . 45,1



kosbpuunent 0 npuBeneHHs obuell nmepcrnekKTHBHOR HH~
TeHCHBHOCTH BO3eACTBHA HaArpy3okK Ha AOpory K pacier-
HO/t MepCneKTHBHOA HHTEHCHBHOCTH HAa nonocy (cm.rabmu-
Uy HACTOMIEro NPHIOXeHHs ),

Obuee konnye- [3nauenne koadduUMeHTa A ANS NMOAQCHI
CTBO IIONIOC (cynTag cnpaBa NO XOAy ABWKEHHS)
ABHXEHHqa 1-# 2} 30t

1 1,00 - -

2 0,55 - -

3 0,50 0,50 -

4 0,35 0,20 -

6 0,30 0,20 0,05

2. Broiuncasior cymMMapHeit kosdbuuumeHT ang npupede-
HHS BO3[efCTBHA Ha NOPOXKHYIO OdexAy ansTOMOOHIei }-ﬁ
MAapKHd K pacueTHO# Harpyake QP“"' nmo dopmynam:

Ang NBYXOCHBIX aBTOMOOHMel:

L Q, \%4 (8, \44] .
S g = 3,112 (0 ) "(a,m) ] '

pace
TPeXOCHBIX:
9 \% [G.(1+g;,,) w
gy e 72 (3 ) [ligun)])
Qpacu Qpacu
449
‘l‘[Q (1+ i-‘]'}v
paex
rae Q,,G,.G, - CTaTHYecKas Harpy3ka Ha KOoJlecO COOT-
BETCTBEHHO NepBOH, BTOpo#t M TpeTbel
oceft;
Qm,gi-, - kooddruUHeHTE!, yYUTHIBAKIIHE BIKSAHHE

COOTBETCTBEHHO BllepelM M NO3alH MAY-
IIEX KOnec Ha HanpsikeHHo-nedpopmupo -
BAHHOE@ COCTOSIHHEe MNOPOXKHOH oMmeXAbl
noa { -M KOJleCoM,



Koadbuumenr 3.+1 ¥ ;.4 onpenensorca no ¢popmynam
ans pacyeTHOTO aBTOMOGuMg:
rpynner A:
i1 =0,015(L/D)?-0,277 L[, +0,894;
Gier =2,02 exp [-0,82(L/D,);
rpynne B: 2
$i-r =0,018 (L/D,)~ 0,235 LD, +0,871;
9041 =229 exp [-1,34 (L/Dd)].
3. BbIMACIAIOT pacueTHYI HHTEHCHBHOCTb BO3OENCTBMA
Harpy3xu no dopmyne

o
sz o %1 Nj 5} cymm



Mousoxenue 4
AnropHt™ pacyeta no Gaoky IV

1, BoiugciuTe Sy
2, 3amomuuTh S

Ecna h,<hy min +2 cMm, maTH K 20,

34
44 Ecnn hu>hu max-1 cM, EOTH X 204
54 Ecnn z hi €i-hin mop< 2 CM, mATE k 204
8, Yeemmuurs h, ma 1cm, ymembuurs h, Ha 2 oM
A Mprusgre K =0  (uunexc- onpenenurens Snoxa 1Y)
84 Pacuer no Gnoxy II
8, Ecnr & <0, marte k 14,
104 Ecaz hy<hy min +1 cMm, more k 15
i‘ 4
114 Ecnn 2 haﬁrhmamp“ CM, HOTH K 204
12, Ymenswnrs hy Ha 1 oM
134 Hnrme k 74
14, Ysenuunts h, na 1 cm
154 Brruncnuts Sy,
184 3anoMHHATH SK“
17, Ecan Sga” S¢, maTE K 19,
|84 Harr 84

18, BniSpaTs KOHRCTPYKNHIO, MMEOMYI0 HAKMEHbIlee 3H
'lemxg S

20,

214 Ecnz hv> Wy max-2 oM, zaoru x 81

Ecar hy< hy min +1 oM, waTe x 81,

4
22, Ymenswnre h, na 1 cMm, ysenmumts h, Ha 2 oM
58



234 Ipunare K =0

244 Pacyer no 6Gnoxy Il

25, Ecnu xors 6ut onun us Ay, A, A Aquma Ay <0, ma-
TH K 394

26, Ecnu onun xaxoii-nubo us A, ,Ag mnm Ag<0, un-
TH X 374

27, Breluucauts S

o

28  3anoMHuTE S

N

294 Ecnn $,,,<5,, uATH k 204

30 4 BribpaTh KOHCTPYKUHIO, HMeIOmMYyIO HAHMeHblliee 3Ha-
yepue S

31, Ecnu paccMoTpeHBl BCe napel BapbHPYEeMBIX CIlIO €B
( 4 '=8) (moxprTHe-OCHOBaHMe, OCHOBAHME-MOACTHIAI -
WEA clod, MOKpHITHE-NMONCTHIAPMHAY cio#), TO HATH K 344

324 Brifparps N9 BapbMpOBaHHA ClEAYOIYIO napy cllioes
334 Unrm x 34

344 Pacnonoxurk 3akpeniieHHble B NMaMATH Bap® aH T bl
KOHCTpYKIu#A Mo yOrlBammel BenuyuHe §
354 Haneuatarr peayabTart
36  Cron
4
87, Yeemuunts h, ma 1 cm

88, HUarm x 27

L

4
89, Ecnz hy = hy max-1 oM, moTe X 424

-

404 Yeenuuuare hy Ha 1 cM
414 Horr x 274
42, Ysenmaurs hy na 1 cm

434 Unrr x 234

59



60

Mpusoxenue 5

AnropuT™ pacueta no 6noky V

B bIYHCITHTH ﬁ; h16i=h4£,+h2€z*. ..+h888+h9 &9
- (cm.1.2.3,19)

Ecin _g:‘ thLahminMop TO ¥ATH B Gnok 1Y
L= i29
Brruncaurs AN = Mg mop = -Lz,, hi &i

[

22 BLIYUCITUTE h}'(xﬂ):hi"‘ +1,2 Ah

35 BhiYuCIUTh hd,(Kfl)’hd,K -0,246h

4, Ecnn h, cry> Mot min» unTH X 95

55 MMpunsath hd,(“‘) = Ny min

8, Buiunciits h:,:,u“,,): h},x -0,2Ah *'hd,(KH)-hd,x
Tg Ecnn h{;'(xu)th min MATH K Og

8, Mpunate h{,(xu): h min

95 Mpuceonth K =-1 (unOekc-onpemenurenn 6moka Y )
10 Pacyer no 6noky I

Ig Ecnn A; > 0, uaru x 288

125 Ecnu A, > 0, uartu k 225

18, Ecan hy max>’hd,x+l' waTH k18,

145 [Tpunats hd,(xn): hd mazx

155 Harn k 185

185 [Mpuuars hd,(xﬂ)’ hd,n*" 1 em

175 Haru x 195

185 [puHaTH h;,(xﬁ):h{m + lom



19
20
21 5
22
285
245
25
26
27

Ecnn hpiq M.,f‘# h 6, » unru x 9

=] 5 (]
BEIYHCIIHTE hJ,(KH): h},(m-i) + hminmap -g{ hi &i
HUnru x 95
Ecnu Ag,A,,8g 1 83> 0 unru x 24,
Hnoru x 185
[MpuHaTe h‘}’(x“)=h”<+ 2 cM
HUnru k 9

5
BEIYMCIIHTE CTOMMOCTbL KOHCTPYKLHUH

Cron



Mpuroxenue 6

DKBHBANEHT TENJOTEXHHYECKNX CBOACTB MaTepHaJIoB
€, nanm npuBeneHHs K rpauTHOMY lueGHIO

Marepuan, rpysr “fg;gocm &
Acdanbroberon:
ropayuit miuoTHbIR 2,4 1,18
MOPHCTHIH 2,3 1,22
BHICOKONOPHCTHI, B TOM 4YHClle
6ﬂ'§yMonecwauaﬂ cMech
(TY 218 PCPCP 3895-79) 2,2-1,9 [1,80-1,36
Arnonopurosniii mebens, o6pato -
TaHHBIA BI3IKHM OHTYMOM 0,8 2,83
KepamauTosniil rpasnit, obpaborap-
HbIH BSISKEM OHTYMOM 1,1 1,71
I'papuit (mebenn) c MerkHM 3anoi-
HUTelleM, O06paboTaHHBIl BA3KUM
6UTYMOM 2,0 1,89
Cynech, ykpennensas 10%-Hol Ou-~
TYMHOH aMylbCHeH 1,7-1,9 1,13
LlemenToGeroH 2,4 1,08
[Tecox pasHOMEpHHIH, YKpPemIeHHbI]
6-10% uemenra 2,1 1,00
ITecok Menxuit, ONHOMepHBIN, YKperH
nennwit 10% nemenra 2,1 1,07
LleMeHTOTpYHT:
¢ xepamauroMm (mecok - 75%
Maccel , xepaM3uT - 25%,
ueMeHr - 8%) 1,5-1,6 1,79-1,63
C rpaHylaMH IOJMHACTHpPONIa
(necok-97-98%, rpaHy/ibel HOMH-
ctupoia - 2-3% # ueMent -
6—7&:) 1,3-1,5 {2,14-1,79

62



[Mponomxenne TaGmuuer

Marepuan, rpysr Kl:l}lé);f‘gOCTb, §;
BuTyMOUEeMEHTOTPYHT C Nepin-
TOM (MepnuToBbIl WebeHb -
20-25%, nmecox - 75-80%, une-
MeHT - 4-8%, 6urym - 10-12%
Macchl Mecka, Nepiura ¥ ue-
MeHTa 1,4 1,89
lleMeHTOTPYHT C arJONOPUTOM
(cynecr unm mecok - 70-80%,
arnonopur - 20-30%, memenTt -
8%) 1,7-1,8 |1,71-1,57
lUlnako6eron 1,6 1,79
KepamanroGeToH 1,4 1,57
Cruponop6eToH 0-1,1 2,83
Cna6onpouHele M3BECTHAKH, yK=—
penneHHble H3BECThIO 2,0 1,27
CyriHHOK, YKpeniieHHbli:
6-12% unemenra 1,75-1,9 1,1
2-6% uemenra u 2-6% uapecTH 1,8-1,9 1,1
Cynech, ykpennensnag 8-10% ue-
MeHTa 1,7-1,9 1,11
[Tenonnact mapxu [1C-4 0,04-0,06 5,95
KaMmeHnnoyronsHag 30/oUl/1aKOBAas
cMechb, ykpenneHHas 8-8% uemenrta - -
Wnax Tomownsl 0,8 2,00
lle6enn:
H3 T'paHura 1,8 1,00
U3 HU3BEeCTHdKa 1,8 1,15
I'paBui 1,8 1,00
IMecox xpynHerii:
Tanbi 2,0 1,08
Mepansii 2,0 0,88
[lecok cpenHelt kpynmHOCTH:
Tanbiit 1,95 0,98
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Oxonganue TabGIHLUL!

MarTepuan, TpyHT I;I}'Ig;goch, 3

Mep3/bIi 1,95 0,87
[Tecox menkuit:

Tanbli 1,85 0,98

Mepanbii 1,85 0,89
Ilecok nrvinesarhilt:

T albli 1,75 1,02

Mepanbii 1,75 0,92
Cynecke:

Tanas 2,1 1,02

Mepalnasa 2,1 0,96
CyradHOK ¥ TIHHAa:

Talblie 2,0 1,07

Mepaiibie 2,0 0,97
Jleccer:

Talble 1,5 1,11

Mep3aible 1,5 0,94




Npusoxenne 7

TecToBuii npHMep

[IppMep pacyeTa NOPOXHON ONEXALI BBLIIOMHEH C LB
IPOBEPHUTHh NPABHABLHOCTH HAMeYeHHON MOCjeNoBaTeNILHOC -
TH Onepauuit Mo npeanaraeMomMy anrOpETMY H yTOYHH T b
OTAeNnbHbIe ero MOoNoXeHHd. [IpuMep MoOXeT CIYXHTb MO-
Nenbilo AN OTIAOKH NpOTpaMMbl.

Bnok 1. Ucxonuaa wueHPopManug

1. [TapaMeTpsl pacueTHON Harpy3ku rpynnbr A:
p =0,6 MIlg; D =37 cm.

2, [lpuBeneHHasg HHTEHCHBHOCTL NBHXEHUSA

=1630 en./cyT.

3. JlokpriTHe ~ yCOBEpIIEHCTBOBAHHOE KaANHTAILHOTO
runa; Il xareropus noporu; Ilg AOpOXHO-KAHMATHYECK ad
30Ha; 2~# THI MECTHOCTH IO YCJIOBHSIM YyBII&XHEHHd.

4. Honycrumeit ypoeennr nanexunoctr K,=0,95, Mnun-
ManbHOe 3HayeHHe KOoa(pPHIHeHTA NPOYHOCTH K"p =1,

5. TpeGyeMbl#i MOAyNbL YyNpPpYyrOCTH HOPOXHOK onex Abl
Eyp =275 Mlla,

6. KOHCTpYKUKS OOpOXHON ONeXOEl COCTOHT H3 ClNog
1 (mnorumit achanproberon), 2 (mopucThit acpanbTobe -
ton), 4 (wmebenn), 8 (mecox) u 10 (rpysr).

7. HedbopmannonHble B NPOYHOCTHbHIE XapaKTepHBCTHK M
MaTepHa/loB M I'DyHTa

E, =4500 MIla; Ej =38200 MIla; E=1800 MIla;

El' =2800 MIla; Ej =2000 MIla; E3=1200 MIla;

R,=1,18 MIla;

E,,=350 MIla;

Ey =120 MIla; Y, =40°; (;=0,008 MIla;

E,=33 MIla; \(n= 189; Cw=0»01 MIla.

8. KoadduumenTs ANs ONpelelleHEs AONMYCKAeMOro HA -
NpsXeHUs cOBHTA (T',,,



cio#t 8 - K, =0,6, Ky =6;

canoi#t 10- K,=0,8, K,=1,5.

9, HcxonHsie MHHMMAalbHbie H MakCHMajibHbie TOJIUA -
Hbl CIOeB:

h, =6 cm;

h,=8cM;  h, min=6 oM h, e =10 cM;

h, =20 cm;  h, i, =15 om;

h8=40 CM; h8 min =20 cM,

10. CymMapHag TOMHHA CTAGUIBHBIX ClIOeB [0 POXHOM
onexapl hmin mop =86 cM (ua pacuera no BCH 46-83).

11. Ynenwusie 3arpatrbl Ha cooé)ymenﬂe 1 m2 KOHCTpPYK-

i e CM \:

THBHOIO cl/log TtommuHo# 1 cm (PY )

M
5,=0,32; §,=0,3; §,=0,2; $=0,08.
12. HoMepa cnoes, TONUWHHBI KOTOPbIX BAPLHPY IO T B
onoke 1Y:
d=2; J(=4; ai=8'

Pacuyer nmo 6aokam II u Il

[na 3anagHoOro uucila KOHCTPYKTHBHBLIX CJIOEB BLIYHCIHS
nm A,,A,, Ag, Do (ra6n.1 HacTOAWeEro NpPUIIOKEHH)
B [ocCnenoparenbHOCTd, ONUCAHHOR Bpuue, Ha 1-it urepa-
UHU TPOU3BOAWIHK pacdueT MNNg HCXOAHBIX TOMUWWH clloes
[lonpapku K HHM, BBIMMCEHHBIE [0 COOTBETCTBYIONHM HTe-
pauwonHnsiM GOpMyliaM, BBOAWIH HA KaxOOi nocleayiom e i
utepanuu. B mawem npumepe Ha 13-# HTepauuu nonyue -
Hbl AaHHBIe, YAOB/ETBOPHKUIHE YCIOBHSM IIPOYHOCTH, YKa-
3aHHpM B 6noke I, 3tr pnaunbie mocrynanu B 610K 1Y,

Pacuyer no cxeMe 610ka 1Y

[lns XKOHCTpYKUMH, HMOJIyyeHHOH B peayl/ibTare pacyeTa Ha
npoysocTs B 6rokax 11 u Ill, Berymcnanu cymMmapHeie 3aTpars
(p npumepe S =~13,02 py6./m2).

1 sran (rab1.2) noucka ONTHMANBLHOTO pelleHHss  CO
2-f no T~ HTepaudd NpeflycMaTpUBal BapbLHpOBaHHe TOJ-
munamu cnoes hy # hy ¢ 8~# mo 81-10 - cnoes hy
hgy ¢ 32-#t mo 52-10 - h, u hg .
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Ta6nuua 1

[I[puMmep pacyeTa KOHCTPYKUHH MOPOXKHONH OMNeXAbI

no 6nokam II u Il

'H’OJEE Tonmuna crnog [lokasarens MPO4YHOCTH A
urepa- ;.CM

uns h, | ha| hy| hg AV JAYY Ag Ajg
1 6| 8([20](40 |-0,163 [-0,061 |0,017 |-0,183
2 6 (10| 22|56 | 0,084 | 0,145 |0,206 | 0,036
3 6| 92150 |-0,057 | 0,045 | 0,182 | -0,046
4 6| 9| 2152 |-0,050 { 0,049 {0,132 [ -0,030
5 6{ 92154 |-0,043 | 0,054 |0,132 | -0,014
6 6| 9| 21|56 |-0,087 | 0,058 |0,132 | 0,001
7 6| 9] 21|58 |-0,030 | 0,062 |0,132| 0,018
8 6| 9| 21|60 |-0,024 | 0,066 {0,132 | 0,032
9 6| 9| 21|62 |-0,018 | 0,069 [0,132 | 0,048
10 86| 9| 21|64 |-0,013 | 0,078 |0,182 | 0,064
11 6| 9f 21|66 |-0,008 | 0,076 |0,132 | 0,082
12 6] 9} 21)]68 }-0,003 | 0,078 {0,182 0,100
13 61 9| 21;70 | 0,001 | 0,083 {0,132 0,119
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[pumep pacueTa KOHCTPYKLUHMH AOPOXHOH onexnasl mo Gmoxy 1Y

Ta6auna 2

HomeplHomep JHomep Tonunua cnos | MMoxasarens npounocTu A |Crpourent-
arana | npubnsdurepa |hi, CM Hble 3‘6’%5‘
KEeHHs |uHH h’ h‘ hq hel A, A, AB Ao TI, PY
1 ° 1 8| 9 ]21]70] 0,001 |0,083 0,182 |0,118 13,02
= 2 8 {10 {19 | 70| 0,026 ]0,140 |0,105 |0,118 -
g 38 8 |10 |18 70| 0,009 {0,129 0,058 |0,1086 -
g 4 8 {10 |17 ] 70]|-0,009 {0,118 |c,011 {0,098 -
S 5 6 {10 |18 | 70| 0,009 [0,129 [0,058 {0,108 12,72
I 8 6 | 9]20]79[-0,014 |0,073 |0,084 0,106 -
7 8 | 8|21]70{ 0,001 |0,083 [0,182 0,119 13,02
8 6 |10]19]|88] - - - - -
9-14 |- -1 -1 - - - - - -
N 15 6 ]10)19}61] 0,001 |0,124 ]0,105 [0,042 -
] 18 6 1019} 60]|-0,001 |0,122 {0,105 [0,083 -
3 17 |6 |10]19]| 861 0,001 |0,124 |0,105 {0,042 12,38
2 18 6 |10 20| 59| 0,012 |0,131 |0,154 {0,037 -
=5 19-20 | -| - -] | - - - - -
= 21 6 {10 ] 20| 56| 0,002 0,125 |0,154 |0,014 -
= 22 6 {10 20| 55{-0,001 {0,128 {0,154 |0,006 -
23 6 {10 20 56| 0,002 |0,125 0,154 |0,006 12,28
24 6 |10 21 54| 0,012 |0,131 {0,208 |0,010 -
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MNpononxeunue Tadnl

Homep HOM?IP Homep [l onqmuna cnosa [lokasaTtens npounoctun A; \CTpourens-
srana | npubimd yrepa- i ,CM uble 3aTpaz
JKeHUd | nuum h, [ he hy | ha Ao Az Ag Dig Thl, PV5~/M2
1 25 6 10 {21 | 53| 0,008 {0,129 {0,206 | 0,002 -
4 26 6 10 |21 | 52| 0,005 {0,127 |0,206 |~0,006 -
é 27 5} 10 J 21} 53] 0,008 }0,129 }0,206 | 0,002 12,30
\g“‘ 28 6 10 {19 | 58 |-0,008 |0,118 {0,105 | 0,018 -
Eg 29-30 | - - - - - - - - -
=] 31 8 10 J19} 61} 0,001 }0O,124 }0,105 | 0,042 12,38
o 32 |6 |10 }20]56] - - - - -
% 33 |6 | 5 |20}58}-0,046 |0,052 |0,084 | 0,006 -
8™ (384-50 | - - -{ - - - - ~ -
ﬁg 51 6 9 20| 76|-0,001 }0,082 |0,084 | 0,170 -
Ex= 52 6 g 20| 77} 0,002 {0,083 {0,084 ] 0,182 13,24
I L1 53 6 10 1 20| 56 - - - - -
ég 54 6 9 | 22] 56]-0,022 10,068 (0,184} 0,013 -
gfg, 55 6 9 {23( 56(-0,007 {0,077 0,178 { 0,024 -
=% 56 6 9124 56} 0,007 {0,086 0,228 | 0,035 12,78
ém 57 6 10 | 21| 54| 0,012 (0,131 |0,206 | 0,010 -
o 58 6 10 | 21} 53} 0,00¢ }0,129 }0,206 | 0,002 12,30
oz 59 6 10|19} 58 - - - - -
é-g 60 6 10 | 19| 60{-0,001 {0,122 {0,105 | 0,033 -
61 6 10 | 19} 61} 0,001 0,124 }0,105 | 0,042 12,38




Oxonyanne Tabn2

oM 'Tonmuna cnog . | Crponrenr
};Tan?ap 5&1;%%%_ ;l'?é\;)eag jpunna [loxazarenn npounoctu &H; 21;?5;}%1,]\?_
R h| ha hl{ hg Ao A;_ Ag Am ’
I ) 62 | 6 | 10{20|s8] - - - - -
X 63 | 6 | 9|20 |58/-0,046]0,052 |0,084 {0,006 -
S |64-80| 6 |- | -|-| - - - - -
Eg 81 6 9120 |76{~0,001{0,082 |0,084 10,170 -
Ex= 82 6 920 |77| 0,002{0,083 {0,084 |0,182 13,24




Ha Il srane (cm.rabn.2) npu noucke ONTHMANBLHOTO
pelieHnd 3a HCXOAHYIO NpUHHMAalachk KOHCTPYKUHd, NI KO-
Topoit Ha | sTane onpefelleHbl HaMMeEHbIUHEe CyMMa pHBI €
sarpars  § =12,28 py6./Mm2,

[Tockonkky BbiuucneHHbie Ha | ¥ Il sranax pacuera
TO/HMHBI KOHCTPYKTHBHBIX CJ/I0€B OAMHAKOBLI, MOKUCK ONTH-
MalLHOI'O pelieHds CYHUTAaeTCd 3AKOHYEHHDbIM,

Ha ocHoBe mosyyeHHBIX pe3ynbTaTOB MOXHO cAelaThb
cllenylouine BBLIBOMObI:

BHITOJIHEHHBIH BPYYHYIO NpHMep pacyeTa IOATBEpPH M 7
B IelOoM MefiCTBEHHOCTL pa3paboTaHHON MNociemomaTelp -
HOCTH ONMepaudil MJIg OTBICKAHUS ONTUMAIbLHOH KOHCTPYK -
UMM AOPOXKHON oMexnsl;

3aTpaTel Ha COOpPYXEeHHe BAapHAHTOB PABHONPOYHBIX KOH-
CTPYKUMA MOTYT Ko/lefaThCs B NOBONLHO IMHPOKMX Mpefe -
nax, B npumepe onu Hamensnuck ot 12,38 py6./mM2 nang
23-i wurepanuu go 138,24 py6./M2 mna 52-i (Bcero no
CTOMMOCTH OBUIO PACCYMTAHO CeMb BAPHAHTOB KOHCTPYK —
muit), Takoe pasnuyve B ceB6ecCTOMMOCTH KOHCTPYKUH# CB¥-
NeTeNbCTBYEeT O NPABOMEPHOCTH NOHCKA B 6noke 1Y om -
THUMAaNBLHOTO IO 3aTpaTaM BapHaHTa,
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