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YIK 625.855.3.001.24(0883.171)

METOIWNYHECKHWE PEKOMEHOALIMHU IO ABTOMATHU -
JALMHU PACHETOB IAOPOXHbBIX OLEXI HEXECTKO -
'O THUITA. Cowanopuun. M., 1988.

YIanoxeHn! OCHOBHble NPHUHUMILI pacyeTa ROPOX H LI X
OexO Ha BO3[AeldcTBMe IOABMXHBLIX Harpyaok. CocraBieH
aANroOpuTM Ang paspaboTKku liporpaMMbl IPUMEHHTENBLHO K
nmoboil OBM. AnropuTMm npenHasHadeH ANg pacyeTa nepe-
'OHHBIX YYACTKOB ABTOMOOWNBLHLIX AOPOr’ HA HPOYHOCTED
IIpY KPpaAaTKOBPEeMEeHHOM BO3AeUCTBHH TNMOABMXHLIX HArpy3O0K.
[Ilpupenenbl Tabnullbl UCXOAHLIX PACHETHBLIX XAaPAaKTEepPHUCTHK
'PYHTOB M MATepHAallOB, a4 TAaKXe OCHOBHbIE pacdYeTHble 3&
BUCHUMOCTH H Tabiulbkl JUlg pacyeTa NOPOXHbLIX OodexAa.

Tabn. 23, pwuc. 3.

(C) TocynapcTeeHHBIHl BCeCOO3HBIH [0 pPOXHEI!
HayYHO-~HCClleNoBaTenbCcKkuif HHCTHTYT, 1988.



Y OK 625.855.3.001.24(083.171)

[lpeancnosue

B nacToguuee Bpems BBedeHa B OelictBHe “"HHcTpyk -
IHg O INPOEKTHPOBAHHIO [HOPOXHLIX OOeXd HeXeCTKOTO T
na' BCH 46-83 (M.: Tpaucnopr, 1985), xotopas coaoep -
AT psall HOBBLIX, MO cpapsHeHH ¢ BCH 46-72, nonoxeHuir:
YYHTHIBAIOTCH 3alaHHbIH ypOBeHb HaOeXHOCTH IpH HAa3HA ~
YeHHH MHHHMAJIBHO OONYyCTHMOI'O 3HaAueHHa koabdulnueHTOB
IPOYHOCTH ¥ IIPHA ONpefel/leHMH PACYETHOI'O 3HAYeHUd COo -
[IPpOTUBIIEHUA pacTaXeHHw npu #n3rube achanptobetroHa H
BIIQXHOCTH TPYHTAa, OIHTeNbHOCTh H NUMHAMHYHOCTEL BO3 -
AedCTBHS HA'PY3KH HA NOKPBLITHE; MNPHHHAMAIOTCH 0COO bIe
TeMliepaTypHbIe YC/IOBHA ONd pacyeTa NOKPLITHH HA U3 -
'ud, OCymecTBiIgeMOI'd ¢ y4eTOM CHJI TpeHHd Ha KOHTAaK -
Te NNOKPBITHS C OCHOBaHHEeM , H T.i. B CcBa3U C aTuM Tpe-
6byerca nepepaborka pabouyux nporpamm ans IBM, no ko-
TOPBLIM BBIIONMHAITCH pacyeThl AOPOXHBIX OAeXO B NpoeKT-
HbiX Opranusalufx.

B nasHO#l paboTe KpaTKO H3JIOXEeHbl OCHOBHblE IPHHIH-
IIbl pacdeTa HNOpPOXHLIX OAdexOA Ha BO3AedCTBHE NOABUXHBIX
Harpy3ok B coorBsetrcthun ¢ BCH 468-83, cocrtamnen anro-
PHTM And paspaboTxky nporpamMmbi NPUMEHUTENbHO K IO -
boit OBM, npupenedrr Tabauubl HCXOOHBIX PaACYETHBIX Xa-
PAKTepHCTHK I'DYHTOB H MAaTepMaloB, a TakKXe OCHOBHbI e
pacyeTHbie 3ABHCHMOCTM K TabJMubl Ond pacyeTa, HaMmMe -

YeHbl NYTH pealln3aluM pexoOMeHOaluH,
AnropuT™M npeanycMmarpupaeT NOUCK Haubosiee 3KOHOMHYHO ~—

I'o MO0 CTPOMTEsILHBIM 3aTpaTaM BapUaHTa OOpPOXHOH OoaeXahbl.
HacTogumme MeToauyeckune pexkoMeHOAaUUH COCTABHI/IK KaHA.
texH.HayKk [[.M.Tenaes, unx.B.A.MaaypoB, xaHA.TeXH. H a y K
A.E .Mepanukus, unxenepet EM.Macnenkopa, [VAMypomMosna,
I.H.Hano6un, T.E.llonTapanosa.
JaMeyaHHd M MNOXKeJaHHd npocbba Hanpap/aTh IO agpecy:
143800, Mockoeckasi o6:., r.banamuxa-6, CowosnopHuu HJTH
191065, /Tenunrpan, 165, ynlepuena, 19, J/lenunrpanckuit ¢u~

anan Colo3nopHuu. 3




1. OcHoBHbie NOJOKSHHA

1.1. AnropurMm pas3paboTaH Oig pacdeTa HaA MPOYHOCTL
AOPOXHBIX OAEXA NMeperOHHbIX Y4YaACTKOB NPH KpaTKoBpe -
MEHHOM MHOTI'OKPATHOM BO3NeUCTBHY NOOBHXHBIX HATDY3OK.

PacuyeT NOpOoXHOU oOAexObsl BeAyT C ydeTOM HAOEeXHOC-
TH, NOA KOTOPO#l mnoapasyMepBalOT BepOSTHOCTL OezoTkas -
HOIl paboTbl KOHCTPYKUUU B Te4YeHHe BCero Iepuoa Mex-
Ay kandralbHBIMH peMOHTamMu, KonudyecTBeHHbIM I10Kasa -
TeleM HaOQEXHOCTH 4BIdeTCs VpOBeHb HadexHocTu K

KOHCTpPYKLIUaA NOPOXHON OdexXAnh! AO/XHAa YAOBIETBO -
PATHL CIeAYIOUWHM TpeM KPUTepusM IPOYHOCTH.

1.2. B rpysaTe 4 ci1abOCBA3HBIX MaTepHanax He HOJX-
Hbl BO3HUKATHL OCTATOYHbIe NePOopMallyuy, BbLI3BaHHLIE IJ1ac-
TUYECKHMMU CMeElleHHUIMH.

Caopur B I'pyHTe 3eMIJIFHOT'O NOJOTHA HE BO3HMUKHET,
eClu

T
——gon_
Knp..{- r (1)

rie Knp- kO3pbUNHUEeHT NPOYHOCTH, olpefdelsseMblf C yye -

TOM SlaﬂaHHOI“O Yy POBHA HaleXHocTH no Tabdn, 2
npumn, 1;

T. - nonycTHMOe HanpsXeHWe CABHUra, OOYCIOBMEHHOE
'  cuenneunem B rpyHTe;

T - akTuBHOe HanpsxeHHe CABHrA B TPYHTE WIU Cla-
Gocpasnom marepuane; 1=T, +T; |

T T— AKTHBHLIC Haﬂpﬂ)i(EHH‘H capura cCcoorTpeTCcTBEH HO

OT BPEMEHHOH HarpyskM M OT cOOCTBEHHOTrO Be-
ca HNOPOXHOU omexAabl,

HonycTuMoe HanpsXeHue cABHra B T'PyHTe unu cnado -
CBA3HOM MaTepuane onpefengercd no ¢ooimMmyne

Tg,,,,=CK, K, K, (2)



rae ([ - cuemileHHe B MaTepHalle CJ/IOYd HWIK B TPYHTe

AKTHBHOH 30HBLI 3eMIJI4HOTO MOJIOTHA B pacyerT-
Heik nepuon, Mlla;

K,-— KO3PDHIHMEHT, YYHTLIBAOIUUN CHHXEeHHe CONpo -
THBJIEHHS COBHUI'Y IMOA HOedACTBHEeM MOOABMX H LI X
Harpyaok; K,=0,6;

Ka— koabdbHIlMeHT 3anaca Ha HeORHOPOAHOCTL YCIO-
BAH paboOTbl KOHCTPYKUHH;

K,— kosbduunent, yuurovibawoiuit ocobennocTn pado-

Thl CIIOEB B YyCIOBHAX 3alleMJ/deHHs, OUIATaH -
CHH, COIpPSXEHHd CJI0OeB Ha KoHTakTtax (rTabn.ll
npua.l).

1.3. Hanpsgxenuqa, BO3HHKAWIUIHEe B MOHOJHTHBLIX CJIO A X
noa AeicTpHeM MNOBTOPHBLIX KPATKOBPEME@HHBbIX HAT'PY30K, He

JOMXKHLI NPUBOOAMTL K OOpa3sopauHHio TpeumuH, dng sToro
OO/HXHO ObITh oObecnedeHO creAywliee ycliiOBHe:

< -_R.Qﬂ, (3)
Knp <
hp 3,
roe Rgun" npeneibHOE MAONYCTHMOE pacTdrupamwliee Ha -

OpsXXeHHe MaTepuana cljiog C y4YeTOM YCTallo-
CTHBbIX SIBJIeHMIi;

61‘ - Haubonblliee pacTArHBapllee HalpsiXeHHe B
paccMarpHBaeMOM Clioe, HaHOeHHOE Iy TeM
pacyerTa.

1.4, Yupyruid nporud NoOBepXHOCTH [MOKPBITHY OT KOJIC-
ca pacdeTHOTO apToMODH/Ia He ROMXKEeH NPeBOCXONHThL He-
KOTOPOTO HOPMHUPOBAHHOTO 3HA4YEeHHd. DTO YC/IOBHEe yaop -
JIeTBOpsdeTcd, eCilH

E o5
5 ]

roe Eoﬁm‘“‘ o6kt MOAYNL YIHPYrOoCTH KOHCTpykuuu, Mla:

Erp — TpebyeMmpiii MoOy/lMb ynpyrocTH KOHCTPYK U K H

C Yy4YeTOM KAlUTANBLHOCTH OLEeXNObl H HHTEHCHB-
HOCTH BO3[0eilicTBHUA Harpys3kH, Mlla.



1.5. lna onpenenennsg nanpsXeHuit U nedopmauuil, BXo-
nguux B Bbipaxenus (2)-(4), MCNONBL3YIOT pelleHHS Teo -

PUH YINPYTOCTH AN CJAOHCTHIX Cpeldl C KOPPEeKTHPOBKOW HUX
MO YCJIOBHAM COINPSIXKEHHS CJ/IOeB HA KOHTAKTAaX M IO NpHU-

HATOMY MeTORy NpHBeleHUd MHOTOCIOHHOH CHCTEeMEl K
ABYyxcNoiHoi, B cBA3M C 3THUM pelleHHd TEOPHH ynpyroc-
TH OJI4 MHOTOCJHOHHBIX Cpel CO CHAadHHbBIMH HIH CKOIb3KH-
MM KOHTAKTaMHd MEeXNAYy CJZIOSIMH [ANg HelOoCpeNACTBEeHHb'X Bbi-
YHUC/IeHN HanpaxXeHHMHd ¥ NepopmMaluil He NpPpUMEHHMBI, B
3TOM cllyyae cliedyeT MNONL30BaThCd COCTABIEHHLIMH II0
pacyeTHbIM HOMOrpammaM BCH 46-83 scnomMmoraTenbH bIM K
TabnuuaMy, HHTepPIONHPYS MNpHUBEAEeHHbIe B HUX HdaHHble AN
IIPOMEXYTOYHBIX 3HAYEHHN BXOMAHLIX ltTapaMeTpoB,

B kauyecTse pacuyeTHOH Harpy3kK: NPUHUMAKT HArpy3 -
KY OT kKojieca Haubollee TdxelnblX aBroMobunefi, cucrema-
THU4Yeckoe oOpainleHne KOTOPBLIX BO3MOXHO B pPaACYeTHBLIH Ang
OOPOXHOH OOexXObl Hnepuon,

1.6. Onexanl pacCYHUTLIBAIOT HA COCTAR UM HHTEHCHB -
HOCTh NEepCHeKTHUBHOTO OBHXEeHHd, OXHAaeMOI'0d Ha nocnel-
HUU I'on cnyxObl NOKPBLITHA Iepeld KAINHKUTAalbHBIM PEeMOHTOM,

Bce aBToMOOUNIU NPHBOAAT K pacyeTHbBIM NyTeM YMHO-
XEeHHd 4yHucina apToModuilell ¢ NAHHOH HAI'pPY3KOH Ha OCh
HA KOosddpUUNEeHT NpHBedeHud :8}.;,9",., (cMm.ripum. 3) . Ipu
onpenelleHUU NOCHeNHEr'o YYHTHIBAKT B3aHMMHOEe BIHSHHE
KOllec cocelHux ocelt apromMmobung.

1.7. Ilpun pacuyeTe IO TpPeXKpPUTEPUIHOMY MeTOAYy CBOH-
CTBa MaTepHanop KOHCTPYKTHUBHLBIX ClloeB NOPOXHOH OOeX-
Abl M TPYHTA XapakKTepHU3yIOTCHd CIHeNyUWHMMu loKkasaTeld —
MH: NebopMalMOHHBLIMH (Moaynep ynpyroctu E ) um npouno-
CTHhIMH (CONpoTHBIEHNEe pacTAXEeHHU® INpH Harube Rgnn -
A4 MOHOJIMTHLIX MaTepHalrs, yro/ BHYTPEHHEro TpeHUud
Y u cuennenne C - nng rpyuTce m cnabocBA3HBIX Ma-
Tepuanos),

PacuyeTHble 3HaYeHUd CONPOTHBIIEHHA pPaCTHaXeHHUID IpH
narube acthanbrobeTOHaA ¥ BIAXHOCTH T'PYHTA& ONpeaendior
c yueToM ypoBHsi HadexHoctu K, .
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1.8. llpn pacyere Ha NpPoOYHOCTEH ROPOXHBLIX O eX N C
achanbTOOETOHHBIM MOKPLITHEM YYHTBHIBAIOT OCOGEHHOCT H
ero nopedeHHd INpH 3KCINIyaTalHH B 3aAaBHCHMOCTH OT TeM-
nepatypni. B TO BpeMsa kKakKk NOKpeITHe Haubojiee Hanpg -
XeHHO paboTaeT NpH¥ HUIKHX IHOJMOXHUTENLHBIX Temiepary —
pax, TPYHT 3eMIgHOI'O IOJNOTHA& ¥ CHOHM odexAdbl U3 cla -
6OCBI3HbIX MATEpPHAa/IOB HUCHBITHIBAIOT OONbIIHE HAaNpPSXeHUd
NPpHY NOBBIUIEHHBIX Temlleparypax, Koraa MoOOy/lb YyOpPyroc -
TH acanpTobeTOHA CYWeCTBEHHO cHHxaercd. [loaT oMy
Np4d pacuere camMoro achanbToCeTOHHOTO NOKPLITHSA Ha pac—
THXEeHHe Npu uarube KHCHONBL3YIOT ero xXapakKTepHCTHKH, CO-
OTBETCTBYIOIINEe HU3KHUM BEeCeHHHM TeMlleparypam (Tab6n.B
npun, l). [lpu pacyere cnoep u3 cnabocBAGHBIX MAaTepHa -
JIOB K T'DPYHTAaA HA COINPOTHUBIEeHHEe CABUI'Y NPUHHUMAETCH MO-
Oyiib ynpyrocrun acdpanproberoHa B HOKPBITHH, COOTBETCT-
BYIOWHA BeCeHHUM INOBbILIeHHBIM TeMIeparypam (rabn, 7
npun. 1).

2. CocrapjieHHe aJropHTma

2. |. PacueTHas cxeMa

2.1.1. Obmaq pacyeTHad CcXemMa [JOPOXHOH ofmexabl He-
XECTKOTO THIa npuMeHHTennHo ans 3BM (puc. 1) pkawo-
yaeT [AepaTh KOHCTPYKTHBHbBIX C/lioeB AOPOXHON oAexAObl I
T'PYHTOBOE NONYNPOCTPAHCTBO. KOHCTPYKTHBHLBIMU CHNOAM H
ABJISIOTCH:

1 - IOKphITHe yCOBEpUEeHCTBOBAHHOIO THIla, ycTpausae-
MOe NpeuMylleCTBEHHO H3 INIOTHOTO acdanbTobeToHa,

2 - BepxHHH c/IOH OCHOBAHH4, yCcTpaHBaeMblii  yalue
BCero u3 MOPHCTOTO HWIH BbICOKONOpHUCTOI'O achaibrobero-
Ha;

3 —~ nokpeiTHe 06jerdieHHOTro THma NUOO [pHU HANHYH K
Cllog 2 - Cnoil OCHOBAHMA; CJIOH 3 ycTpauBawT H3 MaTe -
puanop, o6paboTaHHbIX OpraHU4YeCKHUM BHXKYUIHM;

4~-3 - CcJ/iOM OCHOBAHHH, KOTOPhIe yCTpaupaloTCcd U3 clie-

Ay IOUNX MAaTepHaloB:



4 - u3 meOEHOYHERIX MAaTepranop, WNAKOBOT'O LeOHY;

5 ¥ 6 - U3 MATepHaNOB K IPYHTOB, YKpPeNnneHHBLIX e -
MEeHTOM WIH OPYrHM HeOpraHuyeCKHM BaXyuwum. Ecnu B
KOHCTPYKIUHN HMeeTCss BCero OOHH Chu: H3 MartepHala, yK-
penieHHOr'0 LUeMeHTOM, TO CJ/I0I0 INpHUCBAHBAKO1 HHAEKC 5H;

D
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Puc.l. PacyeTHas cxemMa OOpOXHO{i ONexAbl HEXeCTKOr'o TH-
na ang IBM

7 - H3 MEeCTHbIX HEeYKpPelNJIeHHbIX MaJONpOYHbIX KaMeH-
HbIX MaTepuanop (rpasnii, webenb, rpabBriiHbie, webeHod~
Hble B rpapuiiHo (meGeHoyHo )-necyaHble CMeCH, B KOTO -

PbIX COAEPXHUTCH HIH MOXeT obpasoparbcgd B npoumecce
CTPOUTENbLCTBA M 3KCHNNyaTaUuHM OCHOBAHHY H3OBLITOYHOE
MO CPABHEHMIO C [AeHCTBYIOUWHMH HOpMAaMH KO/JIHyecTBO MelF
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KAX 4YaCTHU C YHCIAOM IJIACTHYHOCTH [RO 7; NpUPOOHLIE UMY
HCKYCCTBEHHO COCTAaB/IeHHLIe CMeCH ¢ colepxaHHeM 3e -
sey rpaBug (mebHa) kpynHee 5 MM He Mmenee 20%; we -
GeHb H3 OcadoyHbIx Iopol mMapeok mo aApobumoctu 400, 300
u 200; mebenp M3 H3BEepPXKEHHbIX H MeTaMOpPPUYECKHUX I10-
podl Mapku no Apobumoctn 600, apecea, ONOKH, I'PYHTO -
mebeHb H Ap.);

8 - H3 IeCKOB KPYNHBbIX, I'PABENHCTLIX, CpedHeH Kpyll-
HOCTH HJIM METIKHX;

9 ~ M3 I'pYHTOB, YXKpeInlleHHbIX XHUOKHM OPIaHHyeC K UM
BSIXKYHIKEM.

2.1.2. Cnou 2, 5 ¥ 6 pacCYUTHIBAIOT HAa pacTadX eH K €
npu d3rudbe, cnoun 7, 8 1 9 ua cnabocBa3HBIX MaTepHalloB
H PpyHTOBOe noaymnpoctpanctso 10 -~ Hcxodg M3 yCclnoBH4
HeAoNyWweHUda cOBHra. [IpopeparTh HanpaXeHHOEe COCTOdHHE
crioeB 1 H 3 OOBIYHO HeT HeOOXOOHUMOCTH: HaOeXHOCTHD
9THX MATEePHANOB, €CJIH OHH OTBeYalT COBPEeMEeHHbIM TeX-
HH4YeCKEM TpeboBaHUaM, B AOCTATOYHOH Mepe OA0Ka3a H a
NpaKkTHKOil. He NnpopepsioT pacyeTOM TakKXe BO3MOXHOCTD
BO3HUKHOBEHHA CABHUI'a B Clloe 4,

2.1.3. PacyeTtHoli cxeMO# npeaycMaTpupaeTcs, 4YTO TOJI-
MEHBI cnoe 1 u 8 HazHavyawTCcd IO KOHCTPYKTHBHBIM CO -
of6paxeHHaM H B Npolecce pacyeTa He HU3MeHawTcda., Ton-
WHHBl OCTAallbHBLIX CIOEB BapbApPYIOT B 34BHCHMOCTH OT pac-
YeTHBIX XapakKTepHCTHK MAaTepHanoB U TpPYHTA, a4 TaKxe oT
3aTpar Ha yCcTpoHcTBO cnoes, B npouecce BappUpOBAH H A
TONWHHA C/A0S He [OO/MKHA HasHayYaThbCd HHXEe MHUHHHUMAIb -
HO#t kOHcTpykKTHBHOK (Tabn,15 npun.l1), periameHTHpPOBAH-
HOHl TexHonorue#l ykKIadky H yCHOBHIAMH POpPMHpOB A& H H 4
Clogq,

2.1,4, [lonarag B obmell pacueTHO! cxeMe TO/ I HH bl
OTCYTCTBYIOWHUX CHOeB paBHBbIMHK HYJXO, MOMXHO MOy Ya&Th
MPpaKTHYeCKU BCe OOLIYHO BCTpeHallidecd NPH NPOeKTHpPO-
BAHHU BapHaHTbl KOHCTPYKUIHA nopoxHBIX onexa. Hanpu -
Mep, nopoxHasa oO[exda U3 ABYXCHOHHOIO acdannTobeToHa,
YIIOXXeHHOro Ha crnoit o6paboranHoro 6urymMom webus, ne-
Kamero, B ceoO0 oyepelb, Ha ABYXCJAOHHOM OCHOBAHHH H3
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YKpPenJleHHO'0 NeMEeHTOM MaTepuala ¥ T'pyHTa 3eMIdHOTO
noinotrHa, O6ymnetr obosxayarwbcg Tak: 1, 2, 3, 5, 6, 10.

2. 2. Acxoanar wHpOpMaUHS

2.2.1. B kxadvecTBe Hcxonyot mHpopMalHH BBOOAATCH
cileAyollde daHHELIE:

THII PACUYETHON HAI'DY3KH ¥ ee napaMeTphbl: cCpeldHee
napiienue komneca Ha mokpeitue P (MIla) m nuameTp crne-
na koneca ] (M) (rabna.l1 npun.l);

pacyeTHaqg NepCHeKTHBHAS HHTEeHCHBHOCTBL BO3HeHCTBHJ
Harpy3ku Ha nojgocy Asmxenus Np (en./cyrt) (cMm.npun.8):

THUII ONEeXAbLl M NOKPBITHUHA, KATEelrOpHd OOPOTH, HOPOKHO-
KM AaTUYecKad 30HA, THI MECTHOCTH IO YCIIOBHAM VBIIaX-
HeHHﬂx);

AONYCTHUMBIX ypOBEeHbL HaNeXHOCTH K, NpOeKTHpyeMoO i
KOHCTPYKUHH XK KOHUY ITepHoNa MeXAy KAaIUTalbHbBIMH pe -~
MOHTa&MH H MHHHMA&JAbLHOE SHadYeHHe KOospPHUMEeHTAa NpPOYHO-
CTH Knp, KOTOpOE ONOpOXHAag Ofexfa B 3aBUCHMOCTH OT
KaTeTOpHUHY OOPOT'HM M THUIA NOKPBEITHA MOXeET HMeThb K KOH-
Ly cpoka clyX6pl MexAy KanuTalbEbIMH peMoHTamMHu (cM.
Tabn. 2 npun,l);

TpebyeMerrilt obmuit MOAy/NbL yNpPYyrocTéd HOPOXKHOH oleX-
a3 ETp (MIla);

BHA MAaTepHalloB KOHCTPYKTHUBHBLIX cioep (MHAEKC cros
l ) ¥ MCXORHLIE TOJIIHMHBI ht (zapenomo 6Gonnume Tpe -
6yeMmbix). Hdna cnoer 1 ¥ 2 - tun achanntroberoHa u Map
ka 6uryma {(cm.rab6n.8,7 npun.l). Qns cnoa 7 - comep -
Xanve B MaTepHane 4acTHI paszMepoM Melbuye (0,63 MM m
(%) (unu nokasarensr Apo6UMOCTH Manonpoyxoro ue6H 4,
%) W YUCIO IJIAaCTHYHOCTH N

AepOpMAaHAOHHbIE ¥ NPOYHOCTHEBIE XApakKTepUCTHKHM ANl
crnoe 1 u 2:

X )
HopoxHo-knUMAaTHYeCKasg 30HA M THII MECTHOCTH IO
YCJAOBHAM YBNaXHeHHUqg IpHHHMAKTCcd cornacHo "HWHcTpyk -

KUY O NPOEKTHPOBAHHUIO HOPOXHBIX OOeXO HeXeCTKOTro T
H&H BCH 46-83-
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a) pacuetHsie Mogyau ympyroctu E},Ei Ei(roe E} - Mo -
AyJb YHOPYIOCTH IIpH pacyeTe IMPOYHOCTH CJiog 2 Ha U3 u 6
(mpu onpeneneHun moxalsaTeisl NPOYHOCTH C/IOS 2 A,) ( cm.
ta6a1.6 npun.l); E: - MOAy/b YHOPYI'OCTH IpH pacueTe MO yil-
pyroMy nporufy (mpu ompenenenun o6wero noxkasarens Mpoy-
noct Qo) (cM.Tabn.? npusn.d); - - MOAY/L YHPYIOCTL IIPH
pacyeTe NPOMEXYTO4YHBIX C/oeB O M O Ha pacTaxeHne npH
Herube H NpH pacyeTe CloeB Oodexabl MO CABHI'Y \npu omnpe -
felle HUH As“ﬁw(cm. rabn.7 npunl));

6) pacueTHOe 3HAayeHHe CONpPOTHBIGHMS MaTepHana CJOS
2 pacTXeHHIO npu uarute;

gdedpopMalHOHHbIE M NPOYHOCTHLIE XAPAKTEePHUCTHUKU MAa -
TEpPHAa/lI0OB MPOMEXYTOUYHLIX COeB:

a) pacyernsle mMoaynu ynpyroctru bEi{ cnoes 3 u 4
(rabn.8 npun.l);

6) monynu ynpyrocte E; ® conporuBnense pacTsxe -
HHIO nnH uarube Ry cioe 5 u 68 (TaGn.9 npun.l);

B) pacHeTHb#l MoAynb ynpyroctH E; yron BHyTpeHHe-
ro tpeuua Y; u cuennennme C(; nna cnos 7;

') pacueTHble MOAYAH yupyroctH Ei, yraer BHyTpeHHe-

ro Tpenus Y, u cuennenus (; ana crnoes 8 u 9 (cwm.
tabn,8 npua,l);

BUA TPYHTaA K ero pacueTHBICe XAPAKTePUCTHKH:

a) ecny rpyHT - Mecok (kKpoMe mnbuieBaToOro) WIH CY-
nech Nerkas KpynHad, — pacuyeTHbIi MOAY/Ib ynpyrocTtu b,
yron sHyTpenHero tpenus Y, n cuennenme Uy (ra6n.10
npumi.l);

6) ecnu rpyHTh TDNIHHACTBIE, -~ HCXOOHAHd OTHOCHTE/b -
Hagd CpenHsas MHOTOJIeTHHd BIaXHOCTH (W/W-r)mx (Tabmn,
12 npun.l), HazHayaeMas B 3aBHCHMOCTH OT MO PO X HO-
KNI¥EMAaTHYECKOl 30HLI U THIA MECTHOCTH [0 yCIOBHIM YB-
naxHeHus (rade Wy - BI&XHOCTb HA TpAHMIE TeKy4eCTH;
W - cpeauss BnaxuocThb). K HCXOMHON OTHOCHTENbHO i
CpedHell BIaXHOCTH TPyHTA BBOAHTCS rxonpaBKa(W/WT)nonp’
YYyuTeIBamasg ocobpie ycnopua paboTbl AOPOXKHOH KOHCT -
pykuun (rtabn.18 npun.l). [IpHHEMaeTcd 3HAYEHHe KO3 -

11



puunenta K, nns ucnonwsosanus B opmyine (2) (cMm.
rabn. 11 npun.l);

MHHUMAabHble KOHCTDPYKTHBHLIE TO!LIKHBEI CIIOEB [10pOX-
RO# onexOel N;min  (cM.Tabn.15 npun.l);

MaKcC MMallbHas TOINUIMHA BTOPOTO cnog hy, pas

cyMMapHas ToMuUHHA CcTabHIbHEIX ClI0OeB HNOpPOXHOMH
onexab! hmin MO paccyuTaHHasg H3 ycnopug obecnedye -
HUg MOPO3OYCTOHYHUBOCTH KOHCcTpykum {(cm,m.2.3.18) co-
rnaceo BCH 46-83:

saTpaTel O; Ha ycTpoicTeo 1 M2 KOHCTPYKTHBHO O
cnogd TONWHMHOH 1 CM, py6.-CM/M2;

HOMepa KOHCTPYKTHUBHBLIX CJ/IOeB d,-},} ., TOJIIHMHBl KO-
TOpPBbIX NONAPHO BAPLHUPYIOT (NOKPLITHE~OCHOBAHUE, IOKPHI -
THe-NOMNOJIHUTe/IbHbIe CJIOHM OCHOBA&HMS, OCHOBAHHE-AOMNOIIHHK-
TenbHble CJIOM OCHOBAHMS) NpPH BhIBOpe ONTHMANLHOTO 10
saTpaTaM BapuaHTa KoHcTpykuumu (roe O - HHOEKC BapbH-
Py eMOoro cnosl MOKPHITHY, JC ~ OCHOBAaHHU4, J - MOPO30-
3alUTHOT'O Clog).

2.2.2. TpebyeMmpiit obmuit MoOoynb ynpyrocTu OOPOXHOH
onexnel Eyp (MIla) Brruucnsior no ¢opmyne

E_sz # Eg NP -I-.B‘ (5)

roe Q.8 - k020PHIIHEeHT bl, 3aBHCHAIIAEe OT THIIA pacdeTr -
HOW Harpyaku (rabn.4 npun.l).

Tpebyemrit obumuilt mMmoOynp ynpyrocTH, pacCYuTaHH bl i
no ¢opmyne (5), He nomxkeH ObITL MeHbUle 3HAYEHHIl, VKa-
3aHHBIX p Tab6bn.5 npun,l,

2,2.3. Pacyernoe conpoTuBienne Marepmana cnog 2

pacTaxeHHdo npy narube R, (MIla) onpenenserca B aa-
BHCHMOCTH OT YpPOBHS MNpoexTHOH HadexxocTH K, .

iy

R,=R, (1-1t 0,1) K, K, (6)

H

roe R, -~ cpennee 3HAavYenHe CONpPOTUBIEHHS PACTSKE -

HUIO IIpu uarube Mmarepuana ciog 2 (cm,.rabm.
8 npun.l);
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Ky -

k=

fy -

K03bbHUHMEeHT HOPMHPOBAHHOIO OTKIOHEHUs; Oll-
pefejgeTcsd no Tabdbn.3 npwi.l B JaBUCUMOC -

TH OT 3a0aHHOI'O YPOBHS MMPOEKTHOH HANEXHO-
CTH Ky ;

kKoosbdbHuMenT ycTanocTH, oupefdensdeMblii B 3a-
BUCUMOCTH OT pAaACYETHOIl HMHTEeHCHUBHOCTH BO3-
neiicTeua Harpyakud Np

_&L)“fs . )
1000/

[I0Ka3AaTellb YyCTAalOCTHOH 34aBUCUMOCTH;, O 4
achansrToberoHos Ha 6urymax BHI 130/200 u
BHA 200/300, BwicokonopucTLIXx achankTode -
TOHOB u Aerrtebertona #, = 0,27; ang unot -
HbIX ¥ INOPHCTHIX acPanbTobeTOHOB Ha OUTY -
M%XIBHH 40/60, bHO 60/90 u BHA 90/130f&=
o : 6;

KOsPpPUNHeHT CHUXEeHHg NPOYHOCTHU OT BO3MOCH-
CTBUSl HPUPOAMBIX QakKTOopop; Ans acdanntobe-
TOHHBIX cMecell 1-]l Mapok Ha uebHe U3 U3-
pepxeHHbiX nopon K. =1, Il Mapku -~ Kn =
=0,8; nng acPanvrobeToHubix cMmeceli 1 mMap-
KM Ha rpapUiHBIX MaTepHanax ¥ Ha lLieOHe

M3 ocafoyHbix nopod -~ Km =0,9, II-1ll ma -
POK - Am =0,7; nna nerrteBeToHop - K =
=Q0,7.

2.2.4. PacyeTnoe cOnpoTUBIeHHE PaCTSXEHHIO IIPU HU3-

rube R

\ BIYHCHAAIT MO B >
pacs(i ] BBIYUCAAIOT bIPa eHKIO

Rpacm{i? RLKy ' (8)

roe K, -~ kooddHUHMEHT ycTanoCTH, oupenensieMblit 10 o
Y B P

Myne (7) npwu ‘-f9 =0,06.

2.2.5. Pacderusiit Mmoaynn ynpyroctTu Ei,yron BHYT -

penHero tpehusa Y, u cuemnende (§ nna cios 7 oupene-
naT 1o popMynam:

E,=200exp [n (04 - 7%)], (9)

J =20 exp[n(04 - F)+25; (10)
Cr=0,04 exp[n(01 - F)] . (1)



2. 3. MMocaenosaTeabocTs onepaunt npu pacuere AOPOXHOA onEXKIM

2.3.1. bnox-cxemMa anropurma NI/ig OTBLICKAHHUS ONTH -
MalbHBEIX TOJIHNMH C/IOEB NOPOXHOK odexnasr (puc.2) co -
CTOUT U3 NATU OJIOKOB:

1 - BBedenue MCXOOHON HHPOpPMAUUM;

Il - oneHxa NMpPOYHOCTH KOHCTpPYKUHUH;

Il - KOppexTHUpOBKA TONIHH CNOEB ONeXAbl C L ek o
obecrieyeHUd YC/OBHH ITPOYHOCTM:;

1

Bpenenmne ucxopnHoi
nHpO pMallud

[T

Boruucnenue A
[Iposepka yciopnit 0$A;<0,03

HeT

Ha

[IpoBepxa ycno-
2) 78

{' hi Ei»h
L=1

KoppekTupopka TOJIUHH

CNOeB IO YCJIOBHAM
NMPOYHOCTH

mun MOD

HeT

[la

Y

Onpenenenpe TONIIMHEI
ClIoep oaeXibl, YAOB-

ly

[lopucx onTumManpHOU IO
CTPOXMTE/IbHEIM 3aTpa-—
TaM KOHCTPYKUHH AQOPO M-
HONl oaeXbl; BAPbLHPOBA—
HUe TOJUHHL! CJIOEB

hy u h;i hdHh';hfnhj

nerpopsomeit Tpebo-—

BAHHSIM MOPO303ally-
Tbl 3@MISTHOT'O 0710 T
Ha

Cn Cron

Puc.2. Bnok-~cxemMa amropurTMa Ald pacyeTa TONWHUH ClOeb
AOPOXKHON OOEXKbI
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1Y ~HaxoxneHKe ONTHMAIBHOIO N[O CTPOHUTENLHLIM 34-
TPaATaAM BAaApPHAHTAa OOpPOXHON ONexXOdnl MEeTONOM INOKOOPAH -
HaTHOT'O CIIyCKa;

Y - onpenenleHHe TOJUHHLI C/loeB ONeXAbl, YAOBIETBO-
paomefi TpeboBaHHAM MOPO3O3AILUTHE 3eMIdHOTO IOJ0THA,

PacuyeT RNOpOXHBIX OO0eXH HaA NPOYHOCTEL B
6noxe [l

2.3.2. B npouecce pacyeTop BCe NpeAYCMOTPEH H bl @
onokoM Il omepaundn nopropawTcd MHOIoKpartHo. Hdna mpo-
rpaMMel 3ToT OJIOK gBlgeTCd CTAHAAPTHBIM H HA cXeMax
obo3HayaeTcd TpPeyIro/JIbHHKOM c undppoit Il sHyTpH,

bnok Il BxhoyaeT cnenywimne onepanui,

2.3.3. Bpoaumerie B ONIOK TOMNIIHHBI C/IO€B COIOCTAaBIg-
I0TCH C MHHUMAIbHBIME KOHCTPYKTHBEWMHA. Ecnu
hlé hme TO IIPpHHHEMAaeTCcd hl,=hlm£n .

2.3.4. Ilng rIMHHCTHIX I'PYHTOB H NbIJIEBATHIX NMEeCKOB
10 3aldaHHOH HCXOMAHOH OTHOCHTEeNBbHOH cpenHed MHOTOJIeT-
He#d BIIAXHOCTH C YYeTOM 3a4HAHHOI'O YPOBHS HAOdeXHOCTH
¥ NONpaBKH Ha ycC/AOBHA paboThl BLIYHCHASIOT MCXOQHYIO OT-
HOCHUTe!/IBHYI0 BII&XHOCTh

( ‘m )um-:[(%)uw“(% nonp] (1++0,1) 2

[Tonyd4yeHHYI0 HCXOOHYIO BIIQXHOCTHL NpPHHHMAIOT 3a pac-
YeTHYIO, €CJIH BBIINOJIHAIOTCH YC/IOBHY:

T)m £ 0,75 (18)

5 h< 075 u (W

B npoTHBHOM cCilyyae pacyeTHYK BJI&XHOCTBL TIpPYHTA
(W/WT)pac*t BBEIYHECI/IFIOT IO QopMmyne

15



[Ipn pacyeTHO# OTHOCHTENLHOH BII&XHOCTH COTV1&4CHO
Tabn.14 npun,l onpenendlT pacyeTHbIe 3HAYEHUd MOAYI4G
ynpyroctd E,, cuennenna (, u yria BHYTpeHHero Tpe-
Hus Y|, T/JUHHCTHIX TPYHTOB U NbIIEBATHIX I1ECKOB (puc.
3).

2.3.5. [lnga xaxOoro pacCUYHThIBAEMOTI'O ClI0d, BKJIOY ad
cnoit 10, BbIYHCHAOT nokazarenb npouHoctH A, [loa no-
KazatelleM NMPOYHOCTH ITOHHUMAIOT OTKJIOHeHHe Ko3bbUIHeH-
Ta IIpOYHOCTH NaHHOW KOoHCcTpykuuu (dbaxrHyeckoro) 11O
KAKOMY=-J/IHOO KpHTepHId OT MHUHHMANBLHO OONYCTHMOTIO IpH

3a0aHHOM YpOBHe HaOdeXHocTH, B obuieM BuUOe noxasaTelb
NPOYHOCTH BhipaxaetTcd GOpPMyJNo#H

AL= 6; K"P ’ (15)

raoe [0] - nonycrumoe unanpawenme ( Ry wnm To.yi) )
nisg { -ro cnon;p Pn(") gm(l)

6i - fb&KTH‘leCKOe HallpsgXXeHHue CcCOBHUra HIIU paCTHI"H-
Balolllee HanpsixXeHHe npm Harube p | —M ClO&

o F

Kﬂp— MHHHMANLHOE MOONYyCTHMOE 3FayeHHe KOaPPHUK
eHTa IMPOYHOCTH, HalHayaeMoe B 3aBHCHMOCTH
OT YPOBH$T 3aA0aHHOH HaNeXHOCTH,

16



Briyuciienne HCXOOHOA paCyeTHOH

OTHOCHUTEJIbHOR BJAXHOCTH (—M)
W /ut

mo ¢opmyne (12) c yyerom
tabn.l3

[lpoBepka ycnopuit (13)
<
\'72 )ucx 0,75

[IppuumMmaerca

(%;)pncf( > )ucx

Haxoxxaenne pac-
YOTHOX OTHOCH =
TRIBHOH BJIAXK -

Onpenernenne pacyeTHBIX XAPAKTEPHCTHK

NO/Ty4eHHOM 3Ha4YeHHH (%‘) pacy

Puc. 8. CxeMa onpenenienys HOPMATHBHBIX Xapax-
TePHCTHK TVIHHHCTHIX I'DYHTOB H IILIJIOBATHIX IIECKOB
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3uak “muHyc” y A{ oO3HadaeTr, 4YTO NPOYHOCTBL Cl]O g
HenocraTtoyHa, “nnioc? - 4TO yClOBHA HNPOYHOCTH B CJIloe
YOORIETBOPHUTENBLHLI,

Ecan h; =0, To npnuumaercsa A; =0.

Ycnosusg NpOYHOCTHM KOHCTPYKUMY B LUeJIOM ONEHHBA IO T
BEIMYHHON obmero nokalarend NpoYyHOCTH AN, .

(1)
py-EstuEnKiy
0 TP Kn

(18)

Huwxe npusenena nociiefopatenbHOCTHL onepanuil Mo poi-
YHUCIIEeHHUIO NnokKasarenell NpoO4YHOCTH.

2.3.6. Onpenenerzol;xe A, . [lonaraa monyns ynpyro -
CTH I'PYHTa pABHBIM E o0 (cM. puc.1), nocrnenosarenm
HO pACCYHTBHIBAIOT ABYXCIIOHHBIE CHCTeMbl, COCTOdlINe U3
OYepelHOTO KOHCTPYKTHBHOTO CJ/IOSI OOEXAERI M HMKellexa -
wero nonynpoctpasctsa. [Ipr sTom:

oHnpeneldOT OTHOWEHHEe MOAYJIS YyNpPyrocTH MONACTHIAI0-
Iero NONyIpoCTpaHcTBa E;;u:’ Kk Moaymio cnosa E; (cwm.
puc,1) npu ( =9, 8, 7, . . ., 1;

BLIMMC/IAIOT OTHOUWIEHHe TOJIIMUHBI cja0g N; K pacyeTHO-

My AOuamerpy D | (m)

115 BLIMACTEHHBIX OTHOWEHHA h; /D u ng/El 1o
rTabin,1 npua,2 HaAxOOdT OTHOLIeHHMe ofwero mMoaylng Ha Mo-
BEPXHOCTH paccma*rpuaaemoro crnod E;"b-) K MOOY I IO
cnos E; . OTHoweHue Ltb)'m /EL MOXeT ObITh BBIYHC -
TeHO M Mo (GopMyliam:

EdH)
a) npu 0 < —Elfﬁ--ﬁ.'-(?ﬁ
L

3
0 405~0125—-1-(1 St )

Ei. (44 EL
071 3 Eos Qtc 435-5—) E(L+U( —g'—O’LCtghf?)

cd Ly

13



3)
6) npu 0,5 < -4 ¢ 2,0

Eq ) e+ ' (18)
4"_%%—(1"“'1)
he 2hdE
=3 = &1 ——"(T,r ,
D D b E(NTUI.

D
+0,20wp(-10§‘-)} ,
hi -

M, = ‘f+(2 ) )23 ——(-[‘;;)-2 ;
EoW.

BBIYHCHAIOT obuuit MOAYNE Ha HOBEepXHOCTH OBYXCI/IOH -
HOH CHCTeMBbI

()
£ _ € odi 3
oduy E; L

H 3aHOCAT el'0 B IIaMdTh;
NpOU3BOASg TAKOH pacyeT CTOIbLKO pa3, CKOJbKO KOHCT-
PYKTHBHBIX C/I0€B B OHdexAe, NOXOAAT OO BepxXHero cnod

b |
H omnpeneljsior El; ., Ecnn kakne-gub0 H3 NeBATH ClloeB

OTCYTCTBYIOT, TO NDPHHHMAIOT

(L+1) (() .
E 0duy :EGIUJ, ’

BbIYMC/IAIOT 06muil nokazarens npouynoctu Hg no dop -
Myne (16), rae E,, omnpenenen mo dopmyne (5).

18



2.83.7. Onpenenenune A,. Cno#t 2 paccyurnipaoT
Ha pactdXeHue npu uarube. Ilopanok pacdera clielyOuHy
onpeaendaioT cpelHdit MOAYNb YNPYyrocTH cjioer 1 K 2:

ok = LT {19)

amf. !
B cnyuae orcyrcteHs cnoa 1Eqy =E,

iml/ (3)
HAXONSAT OTHOWEHKE E.-_p anu. . O6buuit MoOoyne ynpyroCTH

mon crnoeM 2 anw. NMPHHEMAIOT COIJIACHO INPHBENCHHOMY BhIlle
pacuyeTy Ang omnpeneneHus A, ;

BLIYHUC/AIOT OTHOLIEHHe (% h ) / D; ;

(3)
no Tabin.2 npuia.2 B 3aBHCHMOCTH OT (Z h )/D u E”‘/anu

HaxoadT pacTdrupaloulee Hanps>XeHHe G"L(Q) B paccqnnmaemou

cnoe OT eNHHHYHOH HAarpy3ku. Hanpsxenne G, Moxer O6bITbH
TaKXxe omnpengeneHo no GpopMynam:

2

a) npu & i 1,42
=
D ? T*/ﬂ—+ 0,127
— E*** é h
6. =1,28 —5—- 15— (10,637 anc tg C) (aeg 4% (20)
oduy,
3 hy 1,42
6 Bl € 7 + 0,127
) mpu TR Eos /En}m, ,
0, = (1 818 +0 162&:;*) (1“0 b37avc C) (a%cw‘%i)z(m)
’ » Egb!m' ’ -tg { Cf }
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- 1. 10,4
roe (= (éi')h‘) +8
E:*""' 2,2 ‘
O.‘-:QUB:'.'} (Pﬂ (3) + 'r870 ’
Enﬁm

0,9

42

C1=q[ ;-*L- E{ +0,127J ‘1"‘6
ECP / odl,

BoIYHCAAIOT I[IO/IHOE pacTarupaiillee HanpsxeHHe

6‘6(2):P6~¢ 0,8 , (22)

PACCUHTHLIBAIOT NOKAa3aTelb HPOYHOCTH

A= Rgon21~ O(2) K'np.
=

(23)
Q
6"‘t(z) l‘(ﬂp
rae Rm(a) ~ AONYyCTHMOE 3HayYeHHe pacTaluBamu ero
¢ HalpAXeyHuss cliosgs 2, BbIYHCI/IeHHOe 0 Qop-
Mylie H{BSI

2.3.8. Onpenenenune Ag m A,. Cnoit 68 paccuurst -
BAIOT HA pacTdXeHHe npu uarube, Pacuyer crnog 5 anano -
PMyeH pacyeTy cjioqg 6, nmoaToMy B H31araemMomM IMNops Ok e
pacyeTa HOMepa Cl1oeB 5 K 0 3aMeHKITCHd HHOSCKCOM N

BHIYUCAAIOT CPefHHH MOAYy/b YHIPYIOCTH CiiOoeB, Jjexa -
LIKXX Hafd pPaACCYUTLIBACMbIM:

S E"h
el S
N4 ’

&M

%
\';cp = (24)
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HAXOOAT OTHOUMEHHE 3TON BEJIMYUHBI K MONMYyNnKw ynpy -
'OCTH pPACCYHUTBIBAEMOTI'O CJlIog E:;/ E ;

ONpeaelIsioT OTHOWEeHHe CYMMBbI TONIIHUH aBpllieliexan u x
C/TOEB M TONUMHBI paCCYHTHIBAEMOTO ciost }. h; x D;

IO H3BECTHBIM OTHOIWEHHUAM E’;’;/En H m(i hi)/D naxo-

OAST BeNMUYUHY y C nomowbio Tabi3d npwun, ‘Hu mo POp -
MYyJlle

Ecp
Y= aexp (BEE)-I-C . (25)
= h; \~0,87057
FRe  q= 31701 ( - ) -1,88424

$=-0,124;

BaemMoro cnos k, k ofwemy Moaynio ynpyrocrtu Hmxkene -

XAallNX CI0eB KOHCTPYKLUHK EL"&T

(ﬂ"f'” .
3nauenue Elz 6pi10 HaltNeHO npu onpenenenumn A, )
PACCHHTBIBAIOT pacCTArMBAalollee HalpsDKeHHe NMpH u3rube

)

6 - obuL '
< n ) 2 ’ (26 )
P 9 83 (—%&m) +79 6 %ﬁm ~ 9,80
adiy, oduy
BLIYHCNIAIOT NMOKasaTelb MPOYHOCTH
Roon(n) =6 nim) K°
—~ _gonlhy  Mafn) Nnp
An - ’M ﬂ) "f.-(ﬂ) . (27)

Gm(n] K:p
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roe R n(n) — 3afaHHOe HDH%'CTHMOE-‘: HallpgXeHHe pacTHaxXe-
3° HHY TIpH H3rHOe.

2.83.9. Onpenenenne Ay,04,84,A,.Cniorn 7, 8, 9 1«
I'PYHTOBOE IMOJNYNPOCTPAHCTBO PACCUHTHIBAKT HCXOAd M3 yO-
jopusi, 4TOOLl B MaTepualne CJIog MWIA B TPYHTe He BO3HHU~
kan cnapuar, PacyeT BCexXx Cli0OeB BeldeTcHd MO ONHOU CcxeMe,
I0TOMY H3laraercsd HNOpsgOOK pacdyeTa 4dd c/logd ¢ HH -

nekcoMm P | -

HAXOOAT CYMMAPHYIO TOJMHUHY h; M CpedHH# MO-
Oynb YNPYI'OCTH CliOeB E:[; , Nexailix Ham pacCcuYHTbhIBAe —
MBIM :

~{
S Eh
¥ =] '

BBIYHCJIFIOT OTHOUIeHHe CcpedHero MoaAyng ynpyrocTH
E:;, cl/ioen, J/1e)XauluX Hal pacCCYMTbiBAeMbIM, K MOAOY 1 IO
ynpyroctd E, paccuuTbiBaeMoro cios;

onpenendioT OTHOILIEHHe cymmapﬁ?ﬁ TOJINIMHEBI CJOeBs,
nexauMx Hald pacCyUThIBAGMEBIM, S h; K D;

HaXoOdaT aKTHBHOE HaHpH}KEHHQLE‘ﬂBHFa OT BpeMeHHO#f
HAI'PY3KH T,,(q. Idna aToro cHayana onpedelsior Z 1O
Tabii.4 npun.2 wWig 1o dopmyliam:

= ' (28
=z B (Ecpz / EX ) )
2=a'( E;/E;g'm)s ' (29)
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(E% \$ T h:
Z=0 (——*—) (0.,325 .Lﬁ.‘.‘._ + 0,025) ’ (30)

-4 2
; p e h;’
rne a= 0,010“1 +0,05461 tz:'D l "0,2029(l=! ) +

EI fif h, 7
+( 25‘405(""]) )-0,092(-"5—--L-) ',

§=10" [4,7102-47,39 5.-1 ’ +230 05

)l
- 221,20 ] 75,73\ |
¥ h 2y hi)z

A= 275 A8 -334 12 ——m ‘i) +162 32(—‘—-

-{h' y
~35 a(“‘ + 2,87 (*——-—-—-»’" ") ‘
D ' D/’

LA -f 2
Y h; h; 2 h;
ﬁ"'-ﬂ 461 -~0,568 -'—"L—-f-D 507(—-—’-——)-—0,1 *—1——)
5‘_" D D D
o Eh)

3aTeM BBLIYACHSIIOT T“{f) (MIla) 1m0 BRIpaxXeHuIo

T, (o= 0,00459 2Zp - 10701327, (31)

rape p - papHOMEepHO paclipeflel/leHHad HAarpys3kKka Ha no -
BEepXHOCTH nokpeiTusd, MIlla;

9? ~ YI'OJl1 BHYTPEHHEro TpeHnd, rpal;

HaAXOOAAT aKTHBHOE H&HDH}KQHHE COABMIr'a OT Beca Bblle-

nexaluux cloeB TONILHHOI 'Z; h: °
=t o

f-i

’l’; (5 0,3 tf') m L (32)
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onpenendioT IOJHOEe AKTHBHOe HalNpsiXXeHHe cABMIr'a B
pacCYUThIBAEMOM Clioe:

=Ty * % 5

HaXOOAT OOINyCTHMOEe HampsaXeHHe COABHra Tgon(!) [1pH
pacueTe cnoep 7, 8 u O:

Tgan(p)‘: Ce KK, Ky= CP 0,6 (0,5"'5 ESNP +1,816) K4 (33)

[lomycTuMOe HaNpsiXeHHe CABHra I, npjo) TPH pacye T e

rpyHTa onpefdensior takxe no ¢dopMyne (88). 3HayeHHue

koabPHIHEeHT a K_; HaxonaT nmo rtaba.l1l npun.l;
BBIMHC/AIOT [OKa3aTellb MPOYHOCTH

Taon(8) — Tp Kip (34

np

2.3.10. Onpenengior, u3 kKakoro 6noxa (ua ucxoaunoro,
[I unm 1Y) xouHcTpykuua nocrtynuina B 6mok [I.

B 6noxke Il nmocre sniYyHCNIeHHa BCex Nnokasartenefl nMpoy-
HOCTH npoBepsercd unfekc urepauux ( K=0 wix K+0).

Ecnn K =0, xOHCTpykIHs ¢ BBLIYHCIEHHLIMH IOXKAa3aTels
MH NPOYHOCTH BHOBL noctyhnaer B Oox 1Y Ong nocrnemyio-
IWKEX onepaunit 6e3 kakux-nubo OONONHITENbHBIX NPOBepOK,

Ecnu K #0, To oprannayercg npoBepka YCIOBHI NMpod -
HOCTH [I0 caenymouen cxeme.

2.3.11. I1popepsitor, yaomneTpOPAOTCH JH YCJHOBHSH TIPOY-
HOCTH BO BCeX CJ/IOSIX M B KOHCTPYKUHH B LeJIOM.

[lpunuMmaloT, 4TO KOHCTpPyKuMs npoyHast, ecnu =0,

[Ipn HecobmoneHHH 3TOro ycnopusg XOTs Obl MO OOHO -
MY nokai3aTe/1l0 NPOYHOCTH KOHCTPYKIHA BHOBBL IIOCTyllaeT
B 6nox Il wa xoppexTHpoBKY TONIMUH cihoer 1-0.
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Fcnun Bce mokasarenu npoyHocTH Gonawue nyng (xoHCT-
PYKLiUg NpoyHasd), TO YCTAHABIHUBAIOT, HET JIH B KOHCTPYK-
N¥H dBHO HBJMHIIHHX 3anacoB npouyHocTH. Hdna aToro mpo -
BEepii0T yCJZIOBMe, BIHChIBAeTCd JAHM XOTd Ol OOMH Ka&KOMH-
nubo noxkaszaTenk NPOYHOCTH B INpendenbi:

0 £A; £0,08. (35)

Ecnun ycnoesue (35) xoTg 6wl Ang OAHOTO mokKasaTe 14
NIPOYHOCTH YAOBJIETBOpPAeTCs, TO KOHCTPYKUMA IOCTyHnaer
B 6ok 1Y; ecnu Her - B 6nox Ill.

KaxnOpiii pa3d npH INpoXOoXAEeHHH KOHCTPYKUHHU yepes
6nok lll eit mpuceamBaerca unHdexc K, oTMeyawomuili HOMep
HTEepaluu.

Pacuyetr B 6noke lll

2.3.12. bnok lll npennasnayey Nng KOPPEeKTHPOBKH TOJI-
IUH Ccj10eB ofdexOnl B Hendx obecnedyeHus NPOYHOCTH KOH-
CTPYKUHY HIH JTHKBHAALIMH H3JTHUWHUX 3anacos INIPOYHOCTH.

KoppeKTHBbl B TOJUIHHLEI CJI0OEB BHOCATCH MO ¢opMyiam,
[IOJIYYeHHBIM HAa OocHOoBe o0000ueHudg MHOI'OYHCI/IEHHBIX pac -
YeTOB HOOPOXHLIX OOeXOX B PA3JIHYHLIX ycloBusgX. KoppekTw
pPOBKA TOJNIIHH CJ/I0eB IPOU3BOAUTCH B 3A4aBHCHMOCTH OT IO~
KazaTtel/iled INPOYHOCTH.

B 6noxe lll npousponsaTca cnenymouue onepaunuH.

2.3.13. Tonmnupr cnoeBp HaA KaxOOH# mnocneaymomeyin HUTe-
pauur (K+1) pacCuUHTHIBAIOT [0 NPHBOAUMBLIM HKXeE HOpPMy-
aM;:

cnon 2:

h2,(n+1) - h2,K_ Sﬂz,u" 10 A&,K ’ (36)

roe A, .~ HauMeHbllee 3HAYEHHe IOKAa3aTensa NpPoYyHOC TH
K Do, 8D

[Ip oTcyrcTBuM ciioee 4 ¥ 6 nokasartenb Ay g B
dopmyne (36) pribupaerca U3 Agy,dp4, Byg,x ndyECTH 6K
- e0b-

TOMY Xe oKaxeTcs, 4TO A:,K‘O th’K_h‘,_ max , TO H

2€



XOOHMO BBLIBECTH HA NedaTkh OTMETKY, 4YTO HCXOAHbIe YC -
[JOBHSA He IMO3BONAKT BbIOpPATH KOHCTPYKHHIO, JaTeM IpH -
pumaioT hy o.=h, -+ 1 (cM) 1 nonaraor ana nansseffwnx

pacdeTon

hz,(KH) =Ny max

cnou 4:
hq,{nﬂ) - hQ,K 15‘&4:" ’ (37)
roe Dy x - HaHMeHbllee 3HayYeHHe [IOKA3aTells NPOYHO-
s cTi U3 Ao kiAo ki Bark; Dax;Dak:Dir 3necs
¥ fafliee B CONOCTaBIeHHH yuatTerydT mO-
Ka3aTelld IPOYHOCTH TOJBLKO TeX CJloeB, TOJ-

IHMHBI KOTOPbIX He paBHbl HYJIIO;

cno#u 5H:
hs,(xnf’ Ng,x - SAG,K"3A=’.K'3At,n"3AQ,K“mAd,K , (38)
roe Ad’K ~ HaUMeHblliee 3HAYEHHEe NoKas3aTtenss NPOYHO-
cTu M3 A, Ay §As,xSA?,K;AB,K;AB,K3A10,K;

crncit B:

he,(xﬁ) - hs,K - SAC,K =30y "353.5—539,5”10 AcL,K (39

roe Ad’K - HaMMeHbllee 3HAYEHHe MoKasaTelss MNPOYHOC -
TH ' : ) : ) .
13 Do ki Boxi Dok  BrxiBg i Bg i Bigx;
cinhoi 7T;
+4)= -
h-‘v,(K 1) h?,l‘( 45&0{:’(’ (40)
e Ad,( — HaHMeHpliee 3Ha4YeHHe nokasaTtendg IMpPOYHOC-
)

TR U3 Do g 102 kil kiAgxilaxs Deox
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cnoix 8:

ha,(x +1) = hB,K_S l-_hZ,(KH) _hz,K '1’5 [hll,(l(ﬂ)_ hl{,x -

"2 [hs,mu" hs,x} =2 [hﬁ,(xﬂ)"hc.t;l"QOAd,K ' (41)

roe A - HaAHMeEHblIee 3HayeHue rnokaaarellss IIPpOYHOC-
ol, K TH H3 A D, ), D '
0,K ? 2,K 9 6,K ? 10,K

cnoft 9:

h9,(K+t] - hg,K_s [h"*('(“) - h’:"]- 1’5 [h"!(““) B h"‘* K]_

a [hs.tw) i hs,K]'2 [hs,(m)" hs,x]"‘mﬁd,u y (42)

roe Ay, - HauMeHbllee 3HAYeHHe NokasaTells NPOYHOC-
) TH H3 AO,K ’Aa'ﬁ » A"ﬂ ) 10'K .

2.3.14. [Iposepgior, yooBileTBOpdloT I abCcONIOT H bl €
3HaAYeHMq nonpapok ang cinoer L =2; 4; 5; 6; 7 ycnopuio

- 43
hi.,(K"f) hi..K a 1 CM. ( )

Ecnu nepapencTro (43) He ynomnereopsercd, TO MNOle
ramoT

h

i,(x*’);: hi,K % 1 CM.

3Hak "+" unaum "~ npunuMaerca obpaTHbLIM 3HAKy Mno -
xazaTena npouHocts Ay ..
3

2.3.15. l[lposepaloT, BbIMONHgeTCs X YCIOBHE
hi® him.i"“?; 4; 5; 8; 7, 8, 9. (44)

Ecnu nHepaBencTro (44) ans kaxoro-nnbo crnos He



yAOBIETBOPsieTCH, TO [ANd STOr0 CJO0s NpHHAMaKT Ni=

= hi,mi,n
2.3.16, llpopepatoT, yaoBAeTBOpsieTCcs /I HepaBeHCTBO
hi €« himax, i =2; 4; 5; 6; 7; 8; 9. (45)

Ecnu nna xakoro-nudo cnos yciaopue (45) okaspiBa -~
eTCcsl HapylleHHLIM, TO M4 STOTO CJOS NPHHEMAIOT

hi = hi,max

2.3.17., BplydcadioT HHAeKC HTepaund B Ojioke 1ll: K =
=K+1.

2.3.18, Pacyer nwoOolfi KOHCTPYKHUHH QOPOXKHIOH ON@XKABI
c noabopom TonmmuHHbl no Onoky lll m ¢ ynosnerBOpeH H eM
YC/IOBUH NPOYHOCTH IO BTOpOH wactu O6noka [l Bcerpa Oy-
neT 3apeplieH MakCHManbHO 3a 25 urepanuii, Ecnm pac -
yeT He 3apepuudTrcd, TO 3TO o3Hadaer, 4YTO HeyAOB/IEeTBO -
pPHTE/ILHO 3afalibl UCXOOHble YyCHOopBud. T akad KOHCTpPYKUHUI
npo/xxkHa OLITL BbiBeleHa B 6ok 1Y ¢ coorpercTBylOm e i
orMeTkoOi, [loaTOMYy 3apBepuralmiuM 3TaloM pacyeToB B
onoke Il momkua 6biTes npomepka ycnosua K> 25,

Ecniy OHO BbLIIOJAHSETCH, TO KOHCTPYKUM$ IIOCTYIHaeT B
60Kk 1Y; ecnu HeT - TO, B 3aBHCHMOCTH OT Y CIHOBHI
NIPOYHOCTH, OHa JAudo poappamaetrca B 6nok Il, nubo mo-
crynaer B Onok 1Y.

[[popepka KOHCTPYKUHUK OOPOKHON OXeXALI
O YCIHOBHIO MOPO3OYCTOHYHUBOCTH

2.3.19., KoucTpvkuug 00 poxHONH oMexAbl (TOMWMHBI Clio~
eB), paccuyuTaHHad [0 YCIOBKIO NpodHOCTH B 6n0ke I, mpo-
BepgeTcs Ha MOpPO30YyCTOWYMBOCTL. g 3TOr0O TOMIL ¥ H a
OdeXApl, HeohXxOoouMasg MO YCIHAOBHAM IPOYHOCTH BCEH KOH-
CTPYKUHH K HpHBeAeHHAad NO TellIOIIPOBOOHOCTH K TOJIIUH -

He ciiosg rpaHuTHOTO mebGHg | E’ hi. &; ) . COIIOCT aB/IgeTCH
=1
10 YCIIOB H 10

C Tpebyemoll TONIMUHOI ouemnm"’(hmmMp)
MODO3OYCTONYMBOCTH HOPOMHON KOHCTpYKuuMu (smecp & -
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SKBUMBANIEHT TeNOTexXHHYEeCKuX cBoAcTB Marepuana (no
OTHOWEHHMIO XK TpaHuTHoMy mebuo) (cm.npun.6).

Ecnu éhLEL}hminMopa TO TOJIIHHBI CJIO€B O @X by,
PACCYHUTAHHOHN MO YCIOBMSAM NPOYHOCTH, IoctynaloT B 6ok
1Y. g
Ecnu ?_._:,hi&l < hpin Mop, TO NMPOBOAHUTCH HMX KOPPEKTHPOB
kKa B Onoxe VY.

Pacyer B 65n0ke 1Y

2.3.20. bnok 1Y npennaszHayeH AN HaAXOXIEeHHS ONTH-
MarnpHOT'O NO CTPOHTENbHBIM 3aTpaTaM BapHaHTa OOPOX -
HOI OlexXObl MeTOOOM IOKOOPAHMHATHOI'C CIIYCKA,

[locnenoraTensHocTs onepauut B 6noke 1Y npencras-
neHa B npun, 4.

2.3.21. llpenycMaTrTpHBaeTCd NMPOBOOKUTL PACYETHI B TDPHU
srana (Mnaekc aranma ¥ ). Ha xaxOoM 3Tane BapbLupy -
0T MOMA&PHO TOJIUHHB! ABYX H3 3afaHHbIX C/I0€B C HHAEeK -
COM d,j,(} , OCTAap/gda TOJUHKHY TpeThberc HEeM3MeH H O #,
Ha cxeMe pBapbupyemble TOJIWHHBI BhIlle~ H HHXEIexa -
mero cnoes o0H603HaYeHb! HHOAEKCAMH COOTBETCTBEHHO U H
V ., Ha neppoM 3Tane papbXpYIOT TOJIIUHBI INMOKPHLITH hd
H BepXHero clnosg OCHOBAHU4 h_f, H& BTOPOM - TOJIU -
Hbl TIOKPbITHY hd H HHXHEro C/osg OCHOBaHMg N}, Ha Tpe-
TheéM - TOJ/IIUHHY BepXHero Ccliogd OCHOBAHHS hf c nonbo -
POM TOJ/IUHHBl HWKHEro MNOACTHIAaloWero cnog h.;_

2.3.22. Ang xaxno#t uTepaudud CTPOHUTE/NbHbIE 3aTpPAaTh
S, olnpenensiorcss no ¢opmyne

9

3HayeHHe 51- aafaHo B ucxoaHoit uHbopmMaumu,

2.3.283. lna pacyeror Ha Kax[dOM NociledyolleM 3Ta -
Ne NPUHUMAETCs BAPUAHT C HAMMEHBIIHM 3HayeHHEM 9 min
K3 BCEeX, BCTpPeYaBlIUXCH Ha AAHHOM U NpPeALIAYIUX 3Ta -
nax. Ecnu Npe uwniv HeCKONLKO KOHCTPYKUHMA HMeOT MUHH -
Mallblible 3aTrpaTtbl, TO ANg OalbHeAUWHX pacyeTOB apTOMa-

1%



THYECKHU BLIOHpaeTCd BApHAHT C HAUMeHbLUUM 3HAY e H U eM
hy . Ecly BCTpevyawTCcd BApHAHTLI C ONAHHAKOBBIMH MUHH ~

MallbHBIMHY 3aTparaMi H paBHbIMM 3HA4YeHHAMH hy TO 3 a
OCHOBY HPpUHHMAIOT KOHCTPYKIHIO C MeHblled TOJIHUHHOH
BEpPXHEro CcJ/l0gd OCHOBAHHUA hJ(-

2.3.24. llpoBenenue pacyeTop no nepBbiIM TpeM 3Ta -
nam (% =3) cocrTasnser nepeoe npubnmKeHue g =1)
KOHCTPYKUHH, HMewlleili MUHUMANIbHbLIEe CTPOUTCIbHLIE 3a-
rparbl. /s HAXOMOEHHA TakKOM KOHCTPYKUHH OCYULECTBIs-
IOTCHd BTOpPOEe H NoclieAywulde NPUOIHXEHHUA, OIS 4Yero Tol-
HMIAHBI KOHCTPYKUHH C MHHHMAILHBIMH 3aTpaTaMi, Hoay -
yeHHbIMH Ha npeAviayiieM npubimxKeHuHH, CHOBa rocryna -
IOT B HAayano Onoka 17VY.

Ecny TONMUWMHBL cnoes, ONpellcelieHHbie HaA Npeflbldy U eM
M nocl/leAyroieM HNpUONUXEHHSIX, OT/JHYAITCH MeHee Y e M
Ha 1 cM, pacyeT cyuTaercd OKOHYeHHbIM. lipu sTOM H A
BbI¥XOO HODKHBI OBLITH NOANHLI U3 daMdaTH [laHHble He TOllir
KO II0 BAPHAHTY KOHCTPYKHMH C HAHUMEHBLUIUM 3HAYEeH U e M
SK miny HO M IO BCeM OCTalbHbIM YROBJIETBOPSIOUHEM YC-
IOBHAM  NPOYHOCTH BapHaHTAaM, BCTpedapBuwUMCd INpHU NOHC-
Ke ONTHUMAalbHOI'O COOTHOIEeHHS TOJIKH ClIoeB,

Ha ocHOBaAHHH 3THX OAHHBIX H3 KOHCTPYKUHH, He3layU-
TenLuo OTNHYAIKXCH MexAy co0oit N0 CTPOHUTENBHLIM 38~
TparTaM, MoxeT OblTh BbiOpaHa Haubonee Henecoobpasuag
B OaHUbIX YCIOBHAX IO HATypanbHBIM NoKasaTenaM (snep-
roeMKOCTH, HeoBXOOAHMMOCTH pacxofa ONePHUUTHBIX MaTepUa-
10B, UHAYCTDPHAIBHOCTH H T.M.).

Pacyer B O6noke Y

2.3.25. B 6noke Y onpenenqaoTcs TOMUMHLI Cloen A0-—
POXHOM OdexAkl A ciyyasd, Korada HX obmasgd TOMNWHHA
0O/XKHa YOOBJIEeTBOPSATL TpeboBaHHUsIM MOPO303allUThl 3eM-
MIHOTO MnoJioTHA. [Ipy »TOM 3KOHOMHUYeCkKHe TpebopBanMs K
COOTHOIWEHHIO TOJIIHKH C/l0oeB CTaHOBATCH BTOPOCTeEIleHUbl -
MH, TAaKk KAaK KOHCTPYKUHS NPOEKTHpPpyeTCs MO NPpHHUHIY
noab6opa MHHHEMANBLHO AONYCTHMBIX TOJNUIMH MOKPHITHUA 7
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BepXHero CJ/iogd OCHOBAHHA IPH 3HAYHTENILHOM PaA3BHUTHH
TONUWHHBI Haubo/lee OelIeBOr0 MOPO3O03AHNIUTHO'O Cnogq,.
3ToT NPHHUMN H peanuayerca B Oloke VY.

2.3.26. AmropurM pacueToB 1o 6noxy Y npeancTamlel
B npun,5. AmropuT™M npeAycMAaTpHBaeT BBeleHHEe KOppeK-
THBOB B TO/IUMHBEI NOKPLITHS hy; BepxHero clos OCHOBA -

HHUA h‘f H HUXHel'O CJIOd OCHOBAHH4A (MOPOSOSQIHHTHOFO)
hJ" . eCl/H

i.:q

2 hiél'ﬁhmin MOp ) (47)
L=
TRe hl‘l"lil‘l MOp - MHUHHHM aAnvHaa TOJ/NHNHAa Clog O0eX A bi,

TpebyemMasas NO yCIOBHIM MOPO3O3alIH-
Thl, oNpeneligeTcss N0 COCTAaBIEeHH LIM

3apaHee TtabinfunamM NHOO paccyHThHIBAER
CA B COOTBETCTBHH C BC?—I 46 -

[Ipumep pacyeTa OOpOXHOH OMeXAbl NpPpUBENER B NPHILT.



ITpuroxcenue 1

Ta6nanub  ans  BBeAEHHA HCXORHOR HHGPOPMAUHKH

Tabnuna 1

[lapaMeTpbl pacyYeTHBIX HAI'DY30K

CpenHee Quamer
o marpyax RoRoc Ra | ca anromo-
IOKPLITHe P, Oung D, cw™m
MIlla
ABTOMOOHIH:
rpynnbl A 0,6 97
rpynnbr b 0,5 99
ABTOOYCHI:
rpynnsl A 0,6 39
rpynmnel b 0,5 94

Tabnuna 2

Honyctumbiit yposedr nHagexuocTu K, u MuHu-
MalbHOe 3HayeHHe KosdphpHUuHeHTA MPOYHOCTH K"P

Tun nopoxHO# onexAbl Kareropug
nAcporu Knp

Kanuraneusih ¢ ycosepwen- | 1, II, 1c, 0,95 1,00
CTBOBAHHBLIM HOKDPBITHEM i, lic 0,90 0.94

O6neruennsiii ¢ ycosepuesn- | IiI, 1Y, Ilc | 0,85 0,90
CTBOB&HHBIM HOKPBITHEM

[Tlepexonunit 1y, VY, Ilc, { 0,60 0,63
llic
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Tabnuna 3

3nayenuss kosddunMenTa HOpMHDOBaHHOI‘O
OTKIIOHeHHug t

. | oo [ o8 | oso | o
t | oss | 10s | tse | i

Tabnuua 4

Kosbopunuenter @ u 8 nana pacuera E,p mo
bopmysnte (5) nng 1-1Y OOpPOKHO-KIHMATHYECKHX

30H

Tun pacyeTHO#l Harpysku n b
AptTomMobunu:

Ppynnel A 70 56

rpynnst b 70 0
ABTOBYCHI:

rpymnne: A 17 62

rpynnsl B 77 O

NMpumeuanue. dng ¥ NOPOXHO-KIHMATHYECKOH 3OHBI

Tpe6yeMbIe aﬂaqelz 3[ Moaylig ynpyroctd Eyp, BHIYHCIIEH -
Hble IO ¢opmyne (5 yMeHbwawT Ha 15%.

Tabnuua O

MHuHUMAaNBLHBIe 3HAYEeHHda TpebyemMoro
moayns ynpyroctu Eqyp

A aTero- PacquHaﬂ HHTeH-—- Tpebyemuil Mmoay/es ynpyro-
puad N0 =} cHBHOCTD cty Eyp, MIla, ona ROPOX -
porH en./cyT Ot odexObl THIA

Fovina B | XKan¥Tanbs- obnerye

1 500 230 ~
I1 250 ~ 220 180 -
I 70 - 180 160 -
1Y - 70 - 125 65
\Y - 50 - 100 50



XapakTepHCTHKHE MATepHalioB

Tabnuua 6

cinoep 1 u 2

Np¥ onpenencHun H,

Mapka Oury~
M arepunan Map M

[TnoTurie achans{BHI 40/60 6000

trobeTtouusie cmed{ bH/I 60/90 4500

cu 1-1II mapox {bBHIO 90/130 3600
bHI1 130/200 2600
bHIA 200/300 2000
Bi' 70/130 1700
CI' 1307200 1500

[Topucrrit ac- |BHI 40/60 3600

bansTOoO6eTOH bHIl 60/90 2800
BbHI 80/130 2200
bBHA 130/200 1800
bHII 200/130 1400

Bricokonopuc~- |[bHI 40/60 3000

Thifi mebenouy- |{bHIO 680/90 2100

Heift acdansTo- |BHI 90/130 1700

6eTOH, B TOM

YUCIe OUTYMO-

necyaHasy CMech

no TY 218

PCPCP 395-79

[lnoTupit nerre-

SeTon - 10000

[lopucTrii ner—

TebeTon - 5000

PacyerTHuniit
MOAYAL ¥
pyrocTtu E

MIla

peinee 3HAa-
1}- HeHHUe COHBO—
L, |TuBnenua pac-
TSIXKEHHIO [pH
uarube § [la

) ws P et et e b e — b w— A NS DN O
o™= =N OO N

2,5

1,5
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gt

TaGnunma 7

PacueTHeie monynu ynpyroctu £ u E' MaTepuanos
cnoeB 1 u 2

Mapka 6ury- 3Hayenua moayne# ynpyroctH ,Mlla

Ma
M arepuan : Eﬁéi%?e- EAI" gzz:zz ?HAE::;HHH Ag,

NopoxHO-KIXMAaTHYeCKad

30HA&
-1 ] M {1y{ V¥
[TnoTHsle achaneTOobeTOH- BHI 40/60 4400 2600 11300 | 690} 430
HEIE SMecH BHIO 60/90 | 8200 1800 | 900 | 550 | 380
bBbHO 90/180 2400 1200 | 660 | 440 | 350
BHIO 130/200] 1500 800 | 560 | 380 | 320
BHIA 200/300] 1200 600 420 350 { 300
blI' 76/130 1000 400 350 300 | 300
CI' 70/130 800 350 300 250 | 250
CI' 1867200 900 400 350 | 3001 300
MTI' 70/130 800 350 300 | 250 ) 250



LE

[TopucTri#f B BeicOKOmopuc~ |[BHIA 40/60 2800 1700 900 540 | 3390
TEft aCGanbTOGeTOH, B TOM |pyn 6,90  [2000 1200 {700 | 480 | 360
yHuciae OHUTyMoOIlecdYaHad
CMeChb IO BHII 90/130 1400 800 510 380 | 350
TY 218 PCCP 395-79 BHO 130/200 |1100 500 |410 | 340 | 340
BHA 200/300 | 950 460 |350 330 | 330
[InorHplt DertebeToH - 3800 1500 {800 500 | 350
[lopucTrit AerrebeToH - 2000 800 1400 350 ] 300

[IpuMeuvanug: 1, Moodynu ynpyrocTts IJIOTHOTO acdanprobeToHa NaHBI A S
cMmecenr tuna b, dng llI-1Y nopoxXHO-KNHMATHYECKHX 30H MOOYIH YOPYrOCTH Od

gadcyeceﬁ turna A cneayer ypenuwuyurk Ha 20%, tHnos B, ' v I - yMeHbWHTLE Ha
Q.

2. Moaoynu ynpyroctH HOPHCTOTO ¥ BBICOKOIOPHCTONO acanbTobeTOHOBR MNOAaHHI

AN cpedde- H MeNkKo3epHHCThIX cMecefl., dng llI-1Y AOOPOXHO-KIHMATHIECKHX 30H.
MOLYTH YIPYI'OCTH KDPYVIHO3EPHHCTHIX cMecell crnenyetr yBenuyuth Ha 20%.
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Tadonuna 8

Pac4eTHble 3HaAYeHHS XApPAKTEPHCTHK HEYKpeIll/IeHHBIX M YKpeniAeHHBIX

H&a

M arepnan

Hepuvit mebenp, yno-
XeHHBI 1o crnocobly
3aKINHHKH

lleGeur 1-I1 xnaccor
NIPOYHOCTH, YKpeniliex —
BBl BA3KEM OHTYMOM
10 Cnocody NIpPONHUTKH

llle6enr dpaknuoHApPO-
BaHHbI# 1-lll xmaccos
IIPOYHOCTH, YIOXEHHBIN
1o cnocoby Iak/IIHHKH,
K3 IIOpOA:
IMPOYHEIX OCAAOYHBIX
A3BEepPXEeHHbIX

llle6ens ¢dpaxauorupoBaH-
HBbIH, YKpPenIeKHbI# NeMeh—
TONNeCHaHo# cMeChbIO ITO

criocofby NpPONHTKH

Aopore MarepHajoB H I'DYHTOB

"ol Chennenud
BHY TDeH- [lppMmeganne
Helro

TpeHHus Y,
rpan

- - 600-800 | bonrmiue 3HaAYCHHY - ONd
INOKPLITHH, MeHblIHe -
OIS OCHOBAHUH

- - 400-600 | To ke

- - 350-450 | -"-
_ - D50-350 | -"-

- - 500 -



gt

llnax 1-1Y xnaccos
IPOYHOCTH, OAHOPOOHBIN
IO K&a4YecTBy, C NOHO —
OpaHHBIM 3epPHOBBIM CO-

CTaBpOM:
AKTHABHBIHA o
M anoaKTHBHBIH -
[llebeny pagosolt mia- -
KOBBIHA
KaMennasgs MOcTOBAd,
naKemnax -

['pyHT, YKpenileHHbIE XHO-

KEM OHTYMOM:
cyneck HenkmlleBatrasa R5-35
CYIVIEHOK, CYIeCh

nbljieBaTag 525
{lecyano-rpapuitunie
cMecH Nel, 2, 4 no
'OCT 2507-83 180

Ilecok, ynosnersopgomui
TpebopayaaM [OCTog:
KPYHNHBLI® H rpaBe-

JITACTHIN 42
cpeOdHnel KpyNmHOCTH 40
Menkei 38

350-450
200-300

150-200

400-500

0,02-0,035} 150~-200
0,02-0,035}1 80-150

45

0,007
0,006
0,005

0,03

130

120
100

Bonbuige aHavYeHUds - MNPH
YCTONYHBO® CTpPYKTYpe
axa

bBonriire 3HayYeHHd — NpH
CMEUIeHHH B YCTAHOBK @

M NpHE NPHMEHEeHHH OHTyM-
HOH 3MYJIBCHH

Moxasatems ( u E IIpH OCTa-
TOYHONK IOPHCTOCTH IIeckKa,
YIIIOTHeHHOI'O 00 MAKCH-

MallbHOH ININOTHOCTH INIpPH
26% <N<32%, mpu N <26%

yBenuuyuBawTca Ha 20%,

npu N>32% yMenbmiamoTcs
Ha 20%



Tabnuuga 9

X apakTepHCTHKH MAaTepHalloB H I'DYHTOB,
YKpeIlJeHHbIX BIXYIHMHK

ionyne | [TpoyHocTh
YyOpyro-{Ha pacTaxe
cTH E, |ume npu ns

MaTeprHan HIH TPYHT,
KllacC NIPOYHOCTH

Mna R‘HI—GIE 5:R51
1 JllleCenr u rpapuit, o6paboran-
Hble LeMeHTOM MapokK:
75 1000 0,7
60 900 0,6
40 700 0,5
2 |Kpynnoo6nomMmouHple T'pyHTHI H
rpapufiHO~IIeCcyaHble CMEeCH OIl-
THMANBLHOTO HNH ONH3KOTO K
ONTHMAaNnbHOMY COCTAaBOB, VK -
peniieHHbIe:
a) KOMIIJIGKCHBIMH BSXYILUMH:
1 800-~700 ] 0,55-0,45
I1 6560~-500 {0,42-0,35
11] 450-~-300 | 0,32-0,25
6) LEeMeHTOM:
1 800-55010,46-0,34
[ 530-350 |0,33-0,25
I 320 -280]0,22-0,20
B) AKTHBHOMN 30/I10ff yHOCA WM
I'PAHYJIHPOBAHHBLIM LIJIAKOM,
H3BeCTblo, ¢ocdhaTHLIMH Bg—
KYWLUMH H ADYI'EMH KOMIIO~
3HUHOHHBIMH BSXKYIUIHMH, H3
HHX ¢ NobaBkamMiu HIH Oe3
nobapok [1AB, pertem u
S
1 700-530 (0,40-0,32
[ 500-~-330 |0,31-0,22
111 300-250 {0,20-0,18
I') BA3KHM 5gTyMOM RN
grgg;lﬁgﬁe Ha BAS3KOM 350_250 0135”0'30

40



[Tponomxenue tTabn.o

Ne ! Marepran unu rpysr, Monyne [ I1pownocTs
/| knacc NpPOYHOCTH Ha pacTsXe-
Hng I HRHS-
r'H .
Mlla 5 ¢
3 |KpymHoobnomMouHkle T'PYHTHI H
rgaanﬁno-necqanme CMEeCH He-
OIITHMANBLHOTO COCTaBa, INeCKH
(kpoMe Menkux, NbIeBaATHIX H
ONHOpPA3MEepHBIX), Cylnechb Jen-
xag KpynHaqg, mebedb Mano -
NPOYHBIX IOPON H OTXOABI KaM-
HenpoOneHnusd, ykpenJleHHLbIE:
a) KOMIIJIEKCHBIMH BSIXYIIHMHU:
1 800-650 | 0,50~0,42
i1 600-450 | 0,40-0,32
1] 420-280 | 0,31-0,24
6) nNeMeHTOM:
1 700-500 | 0,40-0,30
[1 480-330 | 0,28-0,22
1] 300-250 | 0,19-0,18
B) BAXKYWHMH, YKA3aHHBIMH B
n1o3. 2, B:
[ 450-300 | 0,25-0,17
111 280~-200 | 0,16-0,12

r) Ba3xuM OGUTYMOM HIIH

OIMYJIBCHEN HAa BA3KOM
OHTYMeE 300-200 | 0,30-0,25

4. | Ileckn MenkuHe ¥ NblJIeBATHIE,
cynech lerkag M IblieBarad,

yKpenlieHHble:

a) KOMIIEKCHBIMH BIXYIIMMH:
1 750-600 | 0,47-0,40
[ 550 -400 } 0,37-0,30
I 380-250 | 0,28-0,22

6) ueMeHTOM: 850-480 | 0,35-0,26
1 450-300 | 0,25-0,18
[1 260-220 | 0,16-0,13

111 41



[Ipononxenne tabu, 9

M arepuan ¥ rpyHT, [IpounocTh
K1acce npoqﬂoc'rnpy Eﬁ pﬁggi}gf
CHOE Re, Re,
MIla
B) BRXYUIHUMH, YKA3AQHHBIMH B
noa. 2, B:
[1 430-280 | 0,22~-0,11
1] 230-180 | 0,08-0,07
') BA3KHM OHTYMOM HIIH
IMYJIBCHEe Ha BA3KOM
OuTyMe 300-220 | 0,25-0,20
5 {IloBbounnie NpoAYKTHI NPOMBIlI-
mesHocTH (KaMeHHble MaTepHa-
16l U KpYNHOOOJOMOYHLIE TpPyH-—
Thl, CONYTCTBYWOUNE pPYyAHBLIM
HCKOMMaeMbIM; 3070UIIaKOBbIE
cMecH, PopMOBOYHBIE CMECH;
qJOC(gOpHTHbIe "XBOCTHI” H
T.l1,), YKpPenleHHbIe:
a) KOMIIJIEKCHBIMHE BSXYUHMMHU:
1 700-550 } 0,45~0,37
11 530-350 | 0,36--0,28
1] 320-200 | 0,26-0,12
6) HeMeHTOM:
i 600-420 | 0,30-0,22
[1 400-~-250 }0,20-0,14
111 220-180 }0,12-0,09
B) BSOKYIHMH, YKA3AHHLIMHA
B 1103, 2, B:
[ 350-220 { 0,15-0,09
111 200-130 | 0,08-0,08
r) Ba3kMM OHTYMOM WIH
aMyJlbCHel Ha BA3KOM
OCHTyMe 250-180 |} 0,20~0,15



MaTh NpPH YKPENJeHHU:

Marepuan unu rpysr,
KI1acC NPOYHOCTH

Cynecy TsiXelnple NbyieBaThIE,
CYTVIMHKH NeTCKHe, YKpeljleH-
Hble:

a) KOMIJIEKCHBIMH BSIKYIHMHU:

1
[

HI

6) MUHEpANBbHLIMH BSXYUIHEMH —~
HeMeHTOM, 30JI0H YHOCa HIH
I'pPAHYJINDPOBAHHBIM LIJIAKOM:

)

I]
1]

B) BSXXYIIMMH, YKA3QHHLIMH B
noa. 2, B:

I
i1

) aMynbCcHMell Ha BI3KOM 6H-
TYyMe

VINIMHKH TsXxellble U INblieBa-
ble, TJIMHBI ITeCYAHHCTEhIe ¥

ILIJIeBATHIE, YKpeIJIeHHble MH-
Hepa/lbHbIMHA B KOMIINIEKCHBIMH

BSOKYILUMHU:
I
11]

OkoHuaHHe Tabmn.g

b |[IpoynocTs
Ha pacTsaxXe-

HHE MpH H3-
rude Rg, Rg,
MIlla

600-500{ 0,40-0,35
450-300 ] 0,32-0,25
280-1501 0,24-0,10

500-350| 0,22-0,16
350-2301 0,16-0,12
200-120}{ 0,08-0,07

300-2001| 0,12-0,08
180- 100 § 0,06-0,05

250-180 1 0,17-0,10

330-200 | 0,12-0,08
180-80 0,06-0,05

[IlpuMmeyenne, bonvuine 3HayeHudqd cnenyeT INPHHHU -

6urymomMm - ans 1-lll noOpoXHO-KNIH-
MaTHYeCKHUX 30H; HeOpPraHHWYeCKUMH BAXYIIKUMH - Ang 1Y-

BOPOXHO-KJINMATHYECKHX 30H; KOMIINIIEeKCHDbIM BAXYIIHM -

B Cllyyae uCNoO/lb30BaAHUA OUTYMHOH 3MYJILCHH HIIHM XHAOKOTO
GuTyMa COBMECTHO C LUeMEeHTOM, a TakKxe OUTYMHOH 3MYylb-
CHH cOBMecTHO Cc KapbaMHUOHBLIMHK CMOJIGMH.
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Tabnuua 10

PacyeTHble XapaKTepHCTHMKHK IIeCUYaHbIX TI'DYHTOB
(kpoMe mecka mnbuleBAToOT0) M CYyHeCH MNerkKo#H

KPYITHOH
CpysT fi0, TPAA

[lecox kpynHbwiii, rpaBelHCThIi 130 42
[lecok cpelHeil KpyINHOCTH 120 40
[Tlecok Menku# 100 38
[Tlecok onHomMepHbli (OapxaHubIi,

OWHHBIE ¥ T.I.) 75 33
Cynechb lerkas KpynHag 65 40

[IpuMedanune, CueniyleHde AN9d YKaA3aHHbIX BUAOB
rpyura C =0,005 MIla,

Tadbnuua 11

3HayeHne xoabduuHeHTA K3, YYUThIBAIOUIETr'o
ocobeHHOCTH paboThel MOACTHIAKINErO0 TPYHTA

[pyHT K

ileckn kpynubie

[leckd cpenHeil KpPYHNHOCTH

[leckn Menkue

[leckH nblieBaThle, CynecH JjierKue KpPYMHbIE

nHHHCTBIe T'pyHTH (CAMHB, CYTVIMHKHM, CYIeCH,
KpoMe JIerKoH KpYITHOI )

— 03 ) OO
*) B an B e I @ S @



Tabnuna 12

Hcxonnast cpenHag MHOrOJleTHAS BJIAXKHOCTB
( W/Wr )ut-x blJIeBATHIX INEeCKOBP U INIH-
HHUCTBIX I'PYHTOB

Bnaxuocte ( W/ We ) uex

cynecH| necka | CyrJiiH-
NerkKon | noine-=}xa ner-
BATO= | KOO MU

CylleCH mnljieBaTol
U THXEJOH NhlJIe—
BATOH, CYIJIMHKA

JerKoro ImljilieparTo=-
'O H THXelIIOTO

Nnel1esaTonro

1 0,53 | 0,57 | 0,82 0,65

8 2 0,55 | 0,58 | 0,85 0,67
3 0,57 | 0,62 | 0,87 0,70

1 0,57 | 0,57 | 0,62 0,85

Io 2 0,59 | 0,62 | 0,67 0,70
3 0,62 | 0,65 { 0,70 0,75

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, 2 0,63 | 0,65 | 0,68 0,73
0,65 | 0,867 | 0,70 0,7



[Iponomxenne Tabm, 12

Braxuocte ( W/ Wr )yee

cCynecH

rneckKa | CyrJiiH—
JICKOH

IIbliIe=-] Ka /J/lelr-
BATO- { KOI'O H

CynlecH nejieBaTor

H THXellIOH nnliie-—
BATOH, CYINNIHHKA
NNerkKoro Ibl/leBa—
TOI'O H THXeJIOro
MbIJIeBATO0

0,57 | 0,59 | 0,62 0,67

0,60 | 0,62 | 0,65 0,70

0,62 | 0,64 | 0,87 0,72

1 0,55 | 0,57 | 0,60 0,63

1 2-3 0,50 | 0,61 | 0,63 0,87
1 053 | 0,55 | 0,57 0,60

4 2-3 0,57 | 0,58 | 0,60 0,64
1 0,52 | 0,53 | 0,54 0,57

Y 2-3 055 | 0,56 | 0,57 0,80

[IlpuMeyaHnud:

1. Cpennne 3HayeHHUS BIAXHOCTH I'DyH-

Ta NPUBENEHbI M8 TOJNIMHBLI OHEXObl /O CM.

2. ng popor, nNpoxoadwWHX B HeOMaronpHATHbIX I'PYHTOBO-
MrUApPOJ/IOTHYECKUX YCJOBHEIX — B BbleMKax H HyJ/IeBbIX OTMET -
xax, NaHHble Tabnulel crenyer yeenuuyupaTh Ha 0,03.

3. [lna npenropHsIx (no 1000 M) paﬁOHOP naHHbie Tabnu -
m veeumyuBalorcd Ha 0,03 m ang ropaoix \cCpbrule 1000 M }

na 0,05.
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Tabnuma 18

cpenHe#l BI&XHOCTH TPYHTA (W/W,-)m

w/wT)ﬂoﬂP HJ'IH ﬂo w—
POXHO- KIIHUMATHYECKOH
30HEI

R ErS

KOHCTPYKTHBHOE MepOolpHaTHe

\/

YcrpoitcTtBo onexnanl (Ha rpanuue
pazfiella C T'PYHTOM 3eMISHOTO No-
JIOTHA) M3 YKpenlleHHbBIX MaTepua -
JIOB H TPYHTOB HA OCHOBE:

KpYITHOOOIIOMOYHOT'O T'PYHTAa H

mecka 0,04
CynecH 0,05
NeJleBATOTO NecKa H CyNecH,
CYINIMHKA, 30JIOFPYHTOR 0,08
Ykpennenue obouun (He MeHee
yeM Ha 2/8 HUX WHPHHBL):
achansTo6 eTOHOM 0,05
mebueMm (rpaBuem) 0,03
Obecneuenne 6edonacHoOr'o pac -
CTO9HHNg OT ype3a 3acTaHpawleh
cd BOALI N0 OPOBKH 3eMIISHOTO
IIOJIOTHA 0,03
Openax c nmpoaonbHbIMH TpybGya-
THIMX OpeHaMH 0,05

YcrpolicTBO B 3eMJISHOM HOJIOT —
He I'HAPOH3OIHPYIIIHX HNpoclioek
H3 NOJIHMEepHELIX PYNOHHBIX MAa -
TepHRAaJIOB

YcTpoicTtro 060HMBI ANIS T'pyHTA
AKTHBHOU 30HBI 3eMJIdHOI'O IO -

JIOTHA RSl

0,04
0,05

0,08

0,04
0,02

0,02

0,03

0,03
0,05

0,06

0,03
0,02

0,03
0,04

0,05

0,02
0,02

0,05] 0,05 10,08 10,03

CHH3HTBH pacyeTHYIo
BJIAXHOCThL I'PyHTa 00
ONTHMANBLHOIO 3Haye -
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At

Tpywe

Cynecns zerxasn

[lecox msxenaruit

Cyrmmiox zerxuft u
PANSHNA, I'IMHA

Cynech MmixesaTas X
TAAGXAR TDINSDATANA,

CYT'AMHOKR JAerEHR IDixesatTHi

TaSxoma i4

Pacuevioie sHauenMs SedODMAIMOHHMX ¥ NPOYHOCTHMX XEDAKTOPXCTMK TI'AMHHCTMX I'DYHTOB
M [MXESATOr'0 NEecCka

™

Falirass

=>4 =g
]

L

:
:

i
&

!
‘-Gl ‘l"l"n Im‘-ﬁ‘la b

ZE

-

il

EER

5 b2

B3

Pacuerie xapaxtepHCTMEN ODH BIAXHOCTH I'DYHTA, ROAM Wy

0,0

70
37

0,0I5

%
38
0,026

108
K 72
0,u00

108

0,060

0,055

0,048

0,6

0,040

24
0,040

0,65

03
36
0,013

78
37
0,018

0
21
0,0

54
21
0,033

C,7

49
35

0,012

72
36
0,014

41

18
0,022

4
18
0,022

0,79

0,017

0,8

0,85

2
34

0,008

o4
33
0,010

s
11
0,010
27
i1
0,010

0,9

0,007

10
0,007

0,9

0,007
31

0,008
23

0,005

0,005



M¥uHUIMANbHBIE TOMMWHUHBL N min KOHCTPYKTHHBIX

Tabnuua

c/ZIoeB OOPOXHOH OdeXOhl

M aTtepHal KOHCTPYKTHBHOTO

15

himin , cM Ans Aopor
arTerOopinu

ci0R ORCK b -1y

AcdbaneTobeTOH:
KPYITHO3 EPHHUCThIH
MEIIKO3 epHUCTEINR
[IeC4YaHkbIl
XOJIOAHBIA

lle6eHouynsie (rpapuiiHsie) MaTepHa-
el ¥ TPYHTHI, YKpellleHHBIe OpPTraHk-
YeCKHUMH BSIKYMMH

llle6enn, o6paboraHHelt IO crnocoby
PO UTKH

llebenouynnie nm rpapuiiHbie MaTepuanel,

He oOpaboTaHHble BAXYVUIHMH, HA OC -
HOBAHHHU;:

ITeCYaHOM

NpoYyHOM (KAMEHHOM HIH M3 YK-
penieHHOTO TPYHTA)

I'PYHTBEl M Manonpousble KaMeHHbIe Ma-
Tepuannl, o6paboTaHHbIE OPraHNyYeCKH -
MH WM HeOpPTaHH4YEeCKHMH BIXYIIHMH

UPyHTH MOBBIWEHHOR MIOTHOCTH

G QW W Q)

10
50

W B O

10
50
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TABIHLH LA OIPEIEAEHMA HAIIPANEH

Pacveryad radawna QXA

ABYX
0,85 | 0,8 | 0,85210,8% |0,867] 0,878 0,898 0905! -

0,860 |0,80 | 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 | 0,677
0,70 (0,70 | 0,7110,78 |0,751{ 0,776 {0,797 | 0,816 (0,83 [0,844 (0,85
0.66 |0,66 | 0,66210,683 |0,711{ 0,739 | 0,764 | 0,785 {0,803 |0,818 | 0,831
0,60 | 0,60 | 0,614]0,638 0,669| 0,700 {0,729 {0,753 lo,'m 0,791 {0,806
0,55 |0,55 | 0,564]0,59 {0,626] 0,660 |0,692 | 0,718 {0,741 |0,71 {0,778
0,50 {0,50 | 0,514]0,544 {0,581} 0,619 {0,652 | 0,682 H';:;,,'70':' 0,728 | 0,747
0,45 10,45 | 0,464 0,49 10,5 0,575 | 0,611 | 0,642 0,670 |0,693 |0,714
0,40 | 0,40 | 0,414|0,448 |0,488] 0,529 | 0,567 | 0,600 0,629 10,654 | 0,677
0,35 | 0,35 | 0,340,398 0,439 0,481 ro,,szol::),.sm 0,585 10,612 10,63
0, |o0,3 | 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 |0,3%6/ 0,377 0,415 {0,451 0,483 {0,512 |0,538
0,20 |0, | 0,211 {0,242 |0,280] 0,319 {0,357 |0,39I [0,423 |0,451 {0,478
6,15 | 0,15 | 0,159 {0,188 (0,222 0,258 {0,292 {0,324 (0,354 0,38 |0,407
o,lo Ju,Jo | o0,108|0,132 |0,I61| 0,191 [0,220 {0,248 |0,274 [0,299 |0, 322
0,06 |0,05 { 0,055 |0,073 (0,093} 0,124 {0,135 {0,158 [0,174 {0,193 {0,211
0 ? 0 0 0 0 0 Q 0 0 0



HO-JIBROPMAPOBAHHOT0 COCTORHMA LOPCEHOR OERIH

onpeAeneHHs O0RETQ MOAYAA YNPYrocrs

caoftHORt CHCTeMu EDM

£ E,

5.

0,904
0,885
0,864
0,842
0,818
0,792
0,763
0,731
0,696
0,656
0,612
0,561
0,501
0,431
0,344
0,228
0

m b /D

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

|

0,897
0,680
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

10,902
0,886 |

0,867
0,847
0,825
0,800
0,773
0,742
0,707
0,666
0,618
0,561
0,492
0,402
0,275

1,1 1,2 1,3 1,4

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

0,889
0,872
0,854
0,834
0,811
0,764
0,753
0,717
0,674
0,622
0,554
0,464
0,330

0,818
0,792
0,763
0,728
0,686
0,634
0,568
0,478
0,343

0,846
0,84
0,800

0,771 |

0,737
0,696
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
0,592
0,503
0,366
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Tabnuua 2

MakcUmanbHbele pacTdATHBaiuKe HanpsxeHnus npu uarube 0O, @ B MO-
HONHUTHOM MNOKpPBLITHH (crmoit 2)

E:;'/EG) Juavenne @, TPH [H‘h{..)/p
o0 0,1{ 02103 [04 |05} 06]07] 08/08{ 1
O 0,892}0,89210,89210,845 {0,750{ 0,648 0,554 10,471 {0,401 (0,342
7 1,248 1,248 |1,248( 1,126 |0,964} 0,815|0,683]0,580 |0,491 |0,418
10 1,673)1,673|1,668}1,434 1,194} 0,9900,827 }0,694 10,586 {0,499
20 3,029} 3,029 12,581} 2,063 11,648} 1,338}1,09610,913 {0,766 ]0,650
20 3,550] 3,542 12,898 2,279(1,802] 1,45211,187 10,983 {0,824 |0,697
30 4,020} 3,995 13,17112,45611,929(1,545(1,258(1,039 {0,870 {0,735
40 4,860| 4,769 |3,620|2,743(2,131{1,691[1,370}1,127}0,940|0,792
50 5,690,0,419 (8,98912,97312,287| 1,806]1,456 {1,194 |0,994 {0,837
70 ~ 16,460 4,52313,325 12,524} 1,97711,58411,294 11,075 {0,904

100 - 17,628 |5,169}3,68812,773| 2,153}1,71711,388 1,157 {0,971



£G

“rm00P00

DO OO ~RD

b

O DD gDy

MHHHHHHHH
L

]

16,50
14,70
12,70
11,00
9,41
8,00
6,86
6,10
0,40
4,76
4,24
3,74
3,34
3,00
2,74
2,50

3HaYeHUd y Ang packHera Cloes 5 ® 6

2 | 3 ] 4 | 5 [ 7 10 ] 15

15,92
13,80
12,00
10,20
8,64
7,36
6,32
0,04
4,88
4,35
3,80
3,36
3,00
2,72
2,46
2,24

15,60
13,50
11,50

9,64
8,17
6,80
5,85
5,10
4,48
398
3,50
3,086
2,74
2,46
2,24
2,04

3HAYeHHEe

15,14
13,00
11,00

8,06
7,60
6,40
5,50
4,78
4,16
3,66
3,22
2,86
2,56
2,28
2,08
1,90

14,74
12,50
10,38

8,62
7,12
6,00
5,15
4,42
3,88
3,36
2,96
2,64
2,36
2,12
1,90
1,68

npxa E:;/ En
14.24 113,68
12,00 11,30
9,90 9,08
8,08 7,38
6,66 6,05
5,66 5,00
4.84 4,26
4,16 3,66
3,58 3,22
3,12 2,82
2,74 2,44
2,40 2,16
2,16 1,80
1,84 1,70
1,74 1,54
1,56 1,40

12,58
10,28

8,12
6,62
5,00
4,58
3,88
3,30
2,806
2,46
2,14
1,80
1,68
1,50
1,36
1,24

Tabnuunua 3

20

11,32

9,32
7,36
5,92
4,82
4,02
3,38
2,86
2,46
2,10
1,80
1,60
1,40
1,24
1,12
1,00



Tadobnuua 4

3nadyeuua Z OJg pacueta cioes 7, 8, 9 u non-
cTuanawuero noaynpocrpatHcrea 10 U3 cBA3Z HEBIX
'pYHTOB

(g | 3navenne Z npn Egg'/ Eo,}"u‘
*h| 5 17 {10 115 | 20§25 [ 30 | 40 |50
0 {70,00}70,00/]70,00}70,00370,00]70,00]70,00}70,00(70,00
1 [66,60}65,00(62,50]60,40158,60456,70]55,10]53,10]51,80
2 161,50158,60]54,8050,90147,50§ 43,70} 40,00}35,40 32,90
3 156,40152,40147,50}42,10}38,00§33,50] 28,80}23,70}20,30
4 151,30)46,20]41,00}34,801}130,10} 25,10} 20,30}16,20 14,30
5 146,60(40,70}34,90}28,80)24,30 20,30} 16,50}13,20}11,15
6 141,50)35,00]29,20124,00}20,00;16,30}13,50}10,75] 9,50
7 136,50129,70}124,40)20,00)16,50113,50}11,15) 9,15] 8,05
8 131,20}25,40)20,30116,80114,20}11,40) 9,50) 7,80} 6,85
9 126,80)21,40117,10]14,00)11,75} 9,85] 8,25)] 6,75} 5,80
0 122,80118,50114,90}12,00}10,00} 8,50} 7,151 5,801 4,95
1 120,00116,00112,70110,35] 8,55} 7,30} 6,20] 5,00} 4,25
2 117,75113,60111,00} 8,90} 7,401 6,30] 5,35} 4,35} 3,70
3 115,70111,65}) 9,65) 7,75} 6,45} 5,50} 4,70] 3,85] 3,25
4 113,30110,35] 8,55} 6,85} 5,70} 4,901 4,20} 3,45} 2,90
D J12,25¢ 9,15y 7,57} 6,101 5,10 4,40} 3,75] 3,10} 2,62
6 [11.10] 8,15] 6,78] 5,50] 4,60 4,00| 3,45| 2,80} 2,35
71 9,95) 7,301 6,10] 5,001 4,15] 3,65} 3,10| 2,55] 2,15
81 890] 6,65] 5,55} 4,55] 3,80} 3,35] 2,85} 2,35] 1,95
91 8,00} 6,05] 5,00] 4,20] 3,50] 3,05} 2,60} 2,15} 1,80
0| 7,25 5,60] 4,75] 3,95 3,25} 2,85} 2,45| 2,00] 1,65
2| 6,00] 4,85] 4,10] 3,35] 2,80] 2,40} 2,05} 1,70] 1,40
4 | 5,20] 4,25] 3,60] 2,80} 2,40} 2,10] 1,80] 1,45} 1,20
6 | 4,560| 8,75] 3,20] 2,57] 2,10} 1,80} 1,55} 1,25} 1,05
81 4,00] 3,35] 2,90| 2,25} 1,80] 1,55 1,35 1,15 0,85
0| 3,60} 8,004 2,60} 2,00 1,60] 1,35 1,15] 1,00] 0,80
5] 2,80} 2,40 2,05¢ 1,60} 1,30} 1,05 0,95] 0,80} 0,65
0 2,40} 2,00} 1,60] 1,35} 1,15} 0,95 0,80} 0,70} 0,60



T pusroxenue 3

OnpeaeneHne DacueTHOR HHTEHCHBHOCTH BO3AEACTBHA
Harpy3kH Ha AOPOXHYIO OaeXay

[Ipyr pacyeTe HaA NPOYHOCTEL OOEXOA AaBTOMOOMIBLHBLIX AO-
por NMepCHneKTHBHYIO MHTEHCHBHOCTL MOBMXEHHd aBTOMOOH -
neit pasdHplx Mapok B 0ob60OMX Hampab/JeHMSX NPHUBOAYT K pac-
YeTHON HHTEHCHBHOCTH BO3MNEHCTBMS pPaCyYeTHON HAarpy3 K H
QPM“' Ha ONHY IMOIIOCY npoe3dxell 4YyacTH B CYTKH,

[Ton pacuerHO#l HHTeHCHBHOCTbIO Ng BO3NeACTBHA Ha-
'py3KH IOHMMAIOT CpPeNHeCyTOYHOe MNepCHeKTHBHOe, NpPUHBe-
OJeHHOEe K paCy4YeTHOH HarpyskKke KOJIMYeCTBO IpOe3aoB H
BeNyIlI¥X, M BefloMbix kxonec (nmo omnomy Goprty) Tpan -
CHOPTHBIX CPEeACTB B npeaeiax OAHOH NOJIOCEHI ABHXXEHHUs .,
Pacuer Np mnporonsr B cienywomem nopsaike.

1. OnpenendioT ¥CXOOHYIO HHPOpPMALHIO:

Mapku aBrtoMobunes i =1, 2, 3, «.. , W (roe (Y- 06-
Hee XKOJIHYEeCTRO paannqgmx MAapok aBToMobuiieéli B cocra-
B& TPAHCIIOPTHOTO MOTOKA);

nepcrnektupHoe (B OBOMX HanpapB/IeHHSX) KOJIHY4EC TBO
aBpToOMOOHUNIell KaxXNo#t MapKM B COCTAaABE IIOTOKA& C y4YE€T O M
HOPDMATHUBHOI'O CpPOoKa ClyxXObl HOpPOXHOH OMdexAOhl;

CTATHUYECKYIO HArPY3KY Ha KOIleCcO KaxXOOH OCH ANg kaX-
0O¥ ¥M3 3alaHHbIX MAPOK aBTOMOOHIIEeH;

AN TPEexXOCHBIX aBTOMOOMIIe#: paCCTOgHMEe MeXOy OCs-—
MK KOJiec 3alHed TelleXKHM L OHaMeTp clilefa 3alHero Ko-

neca D, , obmyo marpysky Ha KoJlecO pacyeTHOrO aBTOMO-
Guna 40 (xH):

ABTOMOOUNIU:
PPYOIBL A . ¢ ¢ ¢ v v v v « v « « « « . B3,7
rpynner b . ., ... .. 0. . ... . 88,2
ABTOBYCHBI:
CPYONBL A . . 0 v ¢ v v v v v v o v« . 10,6
rpynnmer B . .. . . . ... . ... . . 45,1

55



koapduuuent @ npHBedeHHs oObmlell NMepCHeKTHUBHON HH-
TEHCHBHOCTH BO3OeACTBHA HAI'PY30OK HA OOpPOry K pacyer-

HO}l NMepcCnexkTHBHON HMHTEHCHBHOCTH Ha nonocy (cM.rabnu-
Iy HACTOgIHero NPHIOXeHH ).

Obmee xonuye- [JHayeHne kospbHIKeHTA A AN IOMQCHI
CTBO IOJIOC (cuuTas cnpaBa MO XOAy ABHXEHHMH
ABHKCHHS I = S = R

1 1,00 - ~

2 0,55 - -~

3 0,50 0,50 -

4 0,35 0,20 -~

6 0,30 0,20 0,05

2. Beiuucngaior cymmMmapubift kosdbuumeHtT Ang npupene-
HUF BO3AeHCTBHS Ha NOPOXHYIO OAeXAYy aBTOMOGHNeR | -i

MapKH K pacyeTHOR HArTpyake §ggp IO bopmynam:
ANg OBYXOCHBIX aBTOMOOHIIei:

g \44, (B \4] .
. = Ay 2
TR Ol M o S I

Qpam
TPEeXOCHBIX:
4y
q,‘f Q (11- . ’
SJ' C,MH= 3’172 {(Qi ) + [ 2 2“-{) +
Qpacu Qpacu
4.4
+ [.9.1__(_3:2.:'_)] ' } :
paey
rae Q,,Qz.Q, - CTAaATHYecKas Harpy3kKa Ha KOJ/1ecO COOT-
BETCTBEHHO NepBOH, BTOpPO#d U TpeTbel
oceil;
Qietr Fiet ~ KO3(PHUHEeHTb!, YYHTHIBAIOUIHE BIK A HH €

COOTBETCTBEHHO BllepelAH ¥ no3anu uAay-
IIAX KOJjleC Ha HaNpsxeHHO-AePOpMHpPO -
BAHHOEe COCTOsSHHe HOOPOXHOH onexnbl



Kospbuuuenr ¢ ., ¥ §;, ONpeneNsdioTCd MO ¢opMynam
qng pacuyeTHOTro apToOMOOHuNg:

rpynnsl A:

¢« =0,015(L/DJ*-0,277 L[D,+0,894;

Givs =2,02 £xp [-0,92(L/Dy);

9L-1 =0,0'16 (L/Du)z" 0,235 LJ:DH +0,871 ;
gir =229 exxp [1,34 (L/Du)).

3. BBIYUCIAIOT pacyeTHY0 HHTEeHCHBHOCTH po3aedcTBRHUs

yarpy3ku no gopmyne
uy
B _
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T pusroxenue 4
Anroputm pacuera no Gaoky IV

Beraucnure S
3anOMHHTL S,

Ecna h,<hy i, *2 cM, naTn K 204

4
Ecnmu é’ hi Si"hmi.u mop< 2 cM, uatH x 20

Ecnn hu’hu max-1 cMm, narum x 20

4
Y penuuurs h, na 1 cM, ymenbmurs h, Ha 2 cM

[Ipragre K =0 (uHnexc- onpenenurens Snoxa 1Y)
Pacyer no 6noky Il
Ecnr O&; <0, untE K 14,

Ecna hy<hy min *1 cM, HOTH X 15,

Ecnn Zq_' higi"hmirluop<l CM, HATH K 204

i=1
YMeubwHaT: hy Ha 1 oM

HUnrr k ‘74

YsenuudTe h, Ha 1 cM
BuIYHCIHTE Sy 4

3anoMHATL § K+

Ecar S,,”> 5., HATH K 194

UaTr k 84

Boifpars KOHRCTPYKHOHIO, HMeIOMYI0O HaEMEHBbIlee 3H

S

Ecnr hy< hy min +1 cM, BATE K 81,

Ecaz hv> hy max-2 cM, HATH X 314

YMmenowHTs hy, Ha 1 cM, yBenmumtp h, HaA 2 CcM



23, [Tpuarp K =0
244 Pacuyer no 6noky Il

254 Ecnu xotga OBl OAMH H3 AmAhAs:As unu A, <0, un-
TH K 394

264 Ecnun onun xako#-nu6o us A, Agq HIH Agéo, .41
THU x 37

4

2’74 BLIYHCIIHTE S

284 3 anoOMHUTE S

:294 Ecnu §,,,<5,, uOT® K 204

30 4 BribpaTk KOHCTPYKUHIO, HMelOMYI0O HaAHMEeHbllee 3Ha-
yeHue S

:31"_1 Ecnu paccMOTpeHBl BCce Iapbl BapbHPYeMBEIX ClO e B
( 4 "=3) (nokprITHe-OCHOBaHHEe, OCHOBAHHME-MOACTHIIAID ~
maf crofl, NOKpbITHE-NOACTHIAPIIKA cnolk), TO HATH K 3‘44

324 Bribpars ang BapbMpOBaAHHA CledyIOUYIO Iapy Clloes

334 HNoru k 34

344 Pacnonoxute 3akpeniieHHnie B NMAaMUTH BapPH & H T bl
KOHCTPYKIMH 1o yOmiBawomelt BeluyuHe S

354 HameyaTaTte peayiasbTar
38, Cron

B

87, Yeennunrr h, Ha 1 cMm

4
384 Unrr x 2'74
38, Ecaur hy< hy max-1 oM, HaTH K 424
404 Ypenuuure hy Ha 1 cM
414 Horm x 2’74
"-12'4 Ypenunuure h, na 1 cM
434 Unrm 234

598
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Il pusoxenue 5

ANropuT™M pacuetra no 6aoky V

B LIYUCITHTh i hi,f'i_":h-lai"'haaz"" “+h3£s+h9 69

Eciu ‘§4 hi,éi,?"hmi.nmopa TO UOATH B 670K 1Y
L= '

]

© o ~N O O » W N
o o a g O O OO o O

bank ek ek e e i
-1 D b N - O
g o O o g O O O

-
o

(x4

(cM.11.2.3.19)

Briyucaure A h = hmm MoOp Z hi. (Cai,
BbIYHCITUTE h},(t‘*f):hj;ﬂ +1,2 Ah
Beiyucnure hd, (c+)-hd,xk  ~0,2A4h

LEcau hd,(l(fl); hd,ﬂ’liﬂi HOATH K 95

[1puHaTH hd,{mt) = Ny min

BbuIYHCIIHTb hjc’(m_,f h;,’ﬁ -0,2Ah +hd,(n+i)"' hd’x
Eciin h;,(xﬂ) ..>-h} min JHAATH K 95

[IpHHATE hf.(“‘) = h,} min

[Tpucerontre K =~1 (unaoekc-onpenesiurens 6noka Y )
Pacyer no 6noky 11

Ecau A; 2 0, uarm x 265

5
Ecau hy mﬂx?’hd,x”’ WATH XK 16

Ecnu A, > 0, uaru k 22

5
Ilpunare hd,(KH): h

Unrn x 185

[IpuHATE hd,(Kﬂ)’ hd,x“" I oM

Uotu x 195

[1puHaATH h},(xﬂ]:hf,x + 1 cmM

od Mmax



-

l=1 O
BRIYHCIIHTH th(K""): hj’(‘(ﬂ) + hmin MBP

ECHH hm"n Mop:: hLéL ’ HOTH K 9

Unru K 95

Ecnu Ag,A,,Ag ¥ 8y> 04 unru 24,

Unry K 185

anHHTb hc}i(K*’)::h},K-'. 2 CM

Unrr K 95

BEIYHCIIMTE CTOUMOCTHL KOHCTPYKUHE

Cromn

-3 h

L=

i &;



T puroxenue 6

JKBHBANIEHT TENJIOTEXHHYECKHX CBOACTB MaTepHaJoB
€. AAA NPHBEJEHHA K rPaHHTHOMY lieGHIO

Marepuan, rpyHr

AcoanbprobeToH:
ropg4Ydi 10 THBIH
ITOPHCTHIH

BEICOKONOPHUCTEHIN, B TOM 4YHCJle
DuTyYMOllecyaHags CMecCh

(TY 218 PCPCP 395-79)

Arnonoputopsiii mebeHn, 06pabo -
TaHHbLI BI3KHM OUTYMOM

KepamauToBslit I'papuil, obpaboran-
Hbi BA3KHEM OHTYyMOM

I'papuit (webeHb) C MerKHM 3aro’-
HUTelleM, 06paboTaHHBIA BA3KUM

OBHTYMOM

Cynecpb, ykpennenHaa 10%-~noii Ou -~
TYMHOH sMYJILCHEH

LlemenTobeToOH

[lecox pasHOMEpHbIH, YKpellIeHHbIH
8-10% uemenTa

[lecok Menkui, OOHOMEpHHIH, YKpe
neHupid 10% uemeHrTa

LleMeHTOrpyHT:

c xepamantoMm (nmecok - 75%

Macchl , kKepaM3HT - 25%,
neMeHT - 6%)

C r'paHylaMH HOJIHCTHPONA
(mnecok-97-98%, rpa”ynsl IOIH-
CTE}I oina - 2-3% H UeMeHT -

B —

82

IlnoTHoCTH, £.
r/cm ¢

2,2-1,9 1,30-1,36

0,8 2,83
1,1 1,71
2,0 1,89
1,7-1,9 1,13
2,4 1,03
2,1 1,00
2,1 1,07

1,5-1,6 1,79-1,63

113"'115 2,14"'1,79



[Tponpomxenue Tabnule:

Marepual, TPYHT g}‘éﬁgomb’ &

ByuTyMOUEMEHTOTPYHT C NepiH-
oM (nepnHToBpifl WebeHb -

00-25%, necox - 75-80%, ue-

MeHT - 4-6%, 6utrym - 10-12%

MAaCChl Tlecka, nepiura H le-

MenTa) 1,4 1,89

[ leMeHTOTPYHT C aryionopMTOM
(cynecb HIH necok - 70-80%,
arnonoput - 20-30%, unemeHT -

6% ) 1,7-1,8 {1,71-1,57
[linaxo6eToH 1,6 1,79
KepamM3uToOeTOH 1,4 1,97
CruponopbeToH 0-1,1 2,83
CnabornpoyHrie H3BEeCTHAKH, YK-
pelfieHHble H3BeCTbIO 2,0 1,27
CyTVIHHOK, YKpenleHHbIN:
6-12% nemenra 1,75-1,9 1,13
2-6% uemenrta u 2-6% wuspecTH 1,8-1,9 1,18
Cynech, ykpeninennaag 8-10% ne-
MeHTa 1,7-1,9 1,11
[lenonnact mapxku [1C-4 0,04-0,06 5,95

KaMeHHOyTI'ONbHAa 30JI0UW1aKoBag
CMeCh, YKkpenyieHHad 6-8% unemMeHTa —~ -

llnax TomowHbIl 0,8 2,00
HleGenp:

U3 T'paHUTa 1,8 1,00

U3 HU3BECTHUKA 1,6 1,15
Fpabuii 1,8 1,00
[Tecox xpynubrii:

T albli 2,0 1,03

M ep3nbii 2,0 0,88
[lecok cpenneit XKpPYNHOCTH:

Tanbii 1,85 0,98

63



MaTtepunalnl, "pPYHT

Me pP3J71bI N
[lecox Menxkuii:
Talbii
Mepa3nnLIi
[lecok nbvinnepaThili:
T Al bl
Mep3lbli

Cyneck:
Tanas
Mepalnag

CyradHOK ¥ TIHHA:

Tanbie
Mep3ibie

Jleccer:
Talnbnlie
Mepaliblie

1,85

1,5
1,5

OxoHuaHHe TabIHlL]

[IlnoTHoCTH,
r/cm3

6
0,87

0,98
0,89

1,02
0,92



TecTtoBHA npHMep

[IppMep pacyeTa OOPOXHOW OREeXAbl BBLINO/IIHEH C Uelblo
npOBEPHTh TNPaBHIBLHOCTE HaMeuYeHHON nocqiedOBaTEeNILHOC -
+y Ollepaldii Mo npeanaraeMoMy allOpHTMY H YTOYHH T b
oThenpHble ero mnojoxeHua. [Ipumep MoxeT ClyXHTh MO-
gefplo AN OTJIAAKH NpOorpaMMBbL.

bnok 1, Ucxonnaa wuuPopmanng

1. [lapaMeTpbl pacyeTHON Harpy3Ku rpynnbr A:
p =0,6 MIla; D =87 cm.,

2. [IlpuBeneHHagd HHTEHCHBHOCTBL [ABUXeEHHUA
N =1630 en./cyr.

3. [lokpriTHEe ~ YCOBEpWEHCTBOBAHHOE KANHMTAIBLHOTO
runa; Il xareropua noporu; Ilo AOpPOXHO-KAHEMATHYEC K a8 4
30HA; 2-% THUII MEeCTHOCTH IO YCJIOBHAM YBIIA&XHEHH.

4. NonyctuMmm#t ypopenb nanexuHoctn K,=0,95, MuHu-
MallbkHOe 3HayeHHe KOoagpPHUHeHTA NPOYHOCTH Knp =],

5. TpebyeMbIi##i MOOynb yNpyrocTH HOPOXHONW ofdeX A bl
Eyp =275 Mlla,

6. KOHCTpykunsa OOpOxMHONW odexAbl COCTOHT H3 CNod
1 (mnoTunit acpanwpToberon), 2 (mopucrthiit acdanbrobe -~
T0H), 4 (we6enn), 8 (necok) u 10 (rpysr).

7. ledbopMaloHHbBIe B NPOYHOCTHLIE XApPAKTEePpHCTHKH
MaTepuasioB H rpyHra ;

£, =4500 MIla; E; =8200 MIla; E;'=1800 MIla;
E, =2800 MIla; E} =2000 MIla; E3=1200 MIla;
R, =1,18 MIla;

E,=350 MIla;

£, =120 MIla; Y,=40°  (4=0,008 MIla;

E,=33 MIla;  { =18%  (,=0,01 Mlla.

8. Kos¢dunmenTr nns onpeneleHdss NONyCKaemMoro Ha-
IpsXenus capura (T'a.)



9. Ncxonusie MUHUMANBbHbIe M MakKCUMalbHpie TONUIH -

Hbl CIIOeB;
h, =6 cwm;
h, =8 cm; h, min =6 cM; h?_ maze = 10 CM|

h, =20 cM; h, ... =18 cMm;

Ng=40 cm; hy 0 =20 oM.

10. CymMMapHadg TOMWHHA CTabUIBHBIX ClloeB [O0DOXHOM
onexant h .. uop =86 cM (u3 pacuera mo BCH 46-83).

11. Ynenwuele 3arpaThl Ha coopyxeune 1 m< KOHCTPYK-

TUBHOIO cl/iog Tonmwda”Hou 1 oM (Pyﬁ-'CM :
*ﬁ_

M
51 =0,32; 82=0,3,‘ 5,{-'=0,2; 53:0,06'
12. HoMmepa cnoes, TOnMmHHB KOTOPBIX BAPBLHPYIOT B
Onoxke 1Y :

Pacuer no 6xaoxam II n Ill

[Ona sanadHoro 4ucila KOHCTPYKTHBHBIX C/IOEB BLIYHKCISE
nx A,,A,, Ag, Do (tabi.l HacTOAmEro IIPHIOKeHH)
B NociaenoparenpbHocTy, onucaHyod peie, Ha 1-# udrepa-
HHY [IPOUIBOAWIK pacueT Mg HCXOMAHBLIX TOMUMH CloeB
[lonpapk¥ K HHM, BBIYKUCI/IEHHBLIE 10 COOTBETCTBYIONIHM HTe-
pauHOHHBIM dopMyitaM, BBOAWIK HA KaxAoH nocrienymom e i
uTepaundn. B Hawem npumMmepe Ha 13-# Hrepauumu nonyue -
Hbl JaHHble, YAOBAETBOPHIUWHE YCJOBHAM IIPpOYHOCTH, YKa-
3aHHBIM B Oj0ke [I. ®TH Onannble nocrynanug B 610K 1VY.

Pacyer no cxeMe Onoka 1Y

[lng KOHCTpPykKUHMH, NMOJIydeHHOR B pe3yl/ibTare pacyeTa Ha

npoyHocThb B 6iokax Il u lll, Beruncasgnu cymmaphbie 3aTpartel

(p npumepe S =13,02 py6./M2).

I sran (Tabn.2) HOHCKA ONTHMANBLHOTO pelleHHd  CO
2-1 110 7-100 HTepalHH NpeAdycMaTpuBal BapbHpoBaHHe TOJ-
muHamu comoes h, ® hy ¢ 8-it mo 31-w0 - cnoes hy u

hgy ¢ 82-it mo 52-10 - hy, u hg .
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Tabnuuna 1

[IlpyMep pacyeTa KOHCTPYKUHH OOPOXHOW OOeXALI

Homer

urepa-

10794

© o 1 G O s WO DN w=
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W NN O —m O

aQ OO O & o o o O O G G O O

8

P
-

o ©O© © © O © © O O O O

TomuHHa CNod

20
22
21
21
21
21
21
21
21
21
21
21
21

40
56
50
52
54
56
58
60
62
64
66
68
70

no 6noxamMm I1 u Il

[MokasaTens IPOYMHOCTH A

-0,163

0,034
~0,087
~0,050
-0,043
-0,037
~-0,030
-0,024
-0,018
-0,013
~0,008
~-0,003

0,001

-0,061
0,145
0,045
0,049
0,054
0,058
0,062
0,066
0,069
0,073
0,076
0,078
0,083

0,017
0,200
0,132
0,132
0,132
0,132
0,132
0,132
0,132
0,132
0,132
0,132
0,132

h, mnmmm A

~-0,1883
0,036
-0,046
-0,030
-0,014
0,001
0,016
0,032
0,048
0,064
0,082
0,100
0,118
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Tabnuna 2

[IlppMep pacyeTa KOHCTPYKUHMH OOPOXHOH olexnani no Ginoxky 1Y

Homepl Homep JHomep |1 0nnHa cioa | Ilokasarens npousoctH A |CTponTent-
aTailla IIPH6II HTepa- |0, CM | HBIE 321}‘33_
] N TN Y 2 7Y P Y IV YO i

I © 1 |8 13,02
= | s o :
= | 4 s :
o 5 8 12,72
0, 6 8 -
= 7 |8 13,02
8 8 _ - -
9-14 | - - | - | - - - - - -
N 15 8 J10 )19} 61] 0.001 |0,124 }0,105 }0,042 -
- 16 6 }10]19|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
x 18 |6 |10f20}59| 0,012 |0,131 {0,154 {0,037 -
5 19-20 | -| -] -] -] - - - ~ -
S 21 6 {10 20 56| 0,002 {0,125 |0,154 |0,014 -
= 22 6 |10 20| 55{-0,001 |0,123 |0,154 {0,006 -
23 6 {10) 20§ 56| 0,002 10,125 (0,154 (0,006 12,28
24 6 10| 21} 54| 0,012 |0,131 }0,2068 |0,010 -
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Ilpononxenue Tatbn.2

Howmep HOM?TP Homep [l opuuna crnosg [lokasaTtene npounoct A; \CTpourenb-
srana | npubd HTepa- L CM Hble 3arpa—=
K eHUS | Ium "] he [ he 1 he | Ao TAs | Ag 1B |TH, py6./m2

25

I 6
J 6 10 121 152
: 5 |10 J21]53]
£ 5 |10 |19]58
5.2 i B B e
= 5 | 10 |19} 61
@ 5 | 10 |20 56
X 5 | 9120] 58
Vit - | -1 -1 -
2.2 6 9 120 76
[ x 6 g 1201 77
Il 5 ] 10}]20] 56
6 | 91]22]| 56
s | 9123l 56
6 | o924l 56
a%ﬂm 57 |6 | 10211 54| 0,012 0,131 {0,206 { 0,010 -
= | 58 |6 | 10]21] 53] 0,008 0,129 {0,206 | 0,002 12,30
QO X 59 B 10} 19} 58 - - — - -
22 | 60 |6 [10]19)60]-0,001 (0,122 {0,105 | 0,033 -
51 s | 10] 19| 61| 0,000 [0,124 {0,105 | 0,042| 12,38



OxkonyaHue Tatmn.2

Homep| Homep Homep O.EU.IHH& CJl104 [lokazatenp npounoctu &; |CTporTent
aTana | npubam urep ;”}je 3aT}3M2
KEeHNd I.IPIH
h ha Bo | 82 |Bs | Aw

11 d 8 -
& 63 6 9 20 58 -0, 046 0, 052 0, 084 0, 006 -
8™ [|64-80] 68 | - - ~
5.0 81 6 9 |20 76 -0,001 0,082 0,084 0,170 -
g 82 6 | 920 ]|77 0,002/0,083 {0,084 |0,182 13,24



Ha Il sranme (cM.rabn.2) npu noMcke ONTHMANLHOT O
pe eHHS 38 HCXOOAHYIO INpHHHMANACh KOHCTPYKUHd, AT KO-
ropoil Ha [ sTane onpeflelleHbl HAUMEHbLIIHE CYMMAa PH bl €
2aTpAaTHI 5=12,28 py6./M2.

[TockONbKY BbluHcleHHble Ha | u Il aranax pacyerTa
ronuHHbl KOHCTPYKTHBHBIX CJI0O€B OAMHAKOBEI, IIOHCK ONTH-
valpHOTO pelieHMs CYHTaeTCq 3AKOHYEeHHbBIM,

Ha OCHOBE IOJIYy4EHHBLIX pe3ylIhbTaTOB MOXHO CAellaTh
cnefylollHe BBIBOObI:

BRIMNOJIHEHHBIH BPYYHYIO IIpUMep pacyera IroaTBepa U i
p [eJOM AeACTBEHHOCTL pa3dpaboraHHOH nocnenoBarellp -
HOCTH OnepaldH g OTBHICKAHHY ONTHMANBHOH KOHCTPYK -
uuu O POXHOM OHexAbl;

saTpaThl Ha COOpyXEeHHEe BapUaHTOB PABHONPOYHBIX KOH-
CTPYKUHHE MOTYT KoOjleDaThCg B NOBOJLHO IWHPOKHX Ipene -
nax, B npuMepe OHH HM3MeHAJINCH OT 12,38 pyﬁ./M2 Ong
23-# urepanuu oo 13,24 py6./mM2 nna 52-# (Bcero mo
CTOMMOCTH OBUIO pacCYHTAHO CeMb BAPHAHTOB KOHCTPYK -
mit), Takoe pasnuuve B ce6eCTOMMOCTH KOHCTPYKUHH CBU-
AeTellbCTBYEeT O NPaBOMEPHOCTH Noucka B OGnoke 1¥Y on -
THUMAJILHOT'O 110 3aTparaM BapuaHTa.
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