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i. PaspaGoramm OI'VI1 «CowosnopHuu» ¢ ydactueM CaHKT-
tlerepbyprckoro dunuana OIYII «Comwosnopuumn», OMckoro ¢u-
smana OTYTI «Comosnopuun», MAIOH (TY), TTI «PocnopHuu».
Brecenm TocymapcTBeHHoO#M cimyX0oif mopoxHoro xossiicrea
(Pocasromop) MuHucrepcrsa TpaHcriopra Poccuiickoit deaepauny
2. IlpunsTt MeXnpaBuTeNIbCTBEHHEIM COBETOM IOPOXHHMKOB Ha
XV 3acepannu 15 nexa6ps 2000 r., r. Caparos.
3. Bsamen «MHCTPYKUMM IO NMPOEKTUPOBAHMIO HOPOXHBIX ONEXA
HexecTkoro THna» BCH 46-83 Munrtpanccrpos CCCP.

Hacrosiuue HOpMBI He MOTYT GBITH MOJHOCTBIO WIM YaCTHYHO BOC-
NPOM3BENEHH, THPAXMUPOBAHBl M PAcNPOCTPaHEHH! B KayecTBe odu-
LManbHOro M3naHusi Ge3 paspemeHHss MexnpaBUTENBCTBEHHOTO
COBETa IOPOXHHKOB

© TocymapcTBeHHBI/ [OPOXHBIA  Hay4YHO-HCCIEAOBATECKHH
uHctuTyT OI'YIT «Cotoanopuuu», 2002
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COBET JOPOXHUKOB paclieBhie JOPOXHBE HOPMH

(MC) TIpoekTHpOBAHHE HEXeCTKHX Baamen BCH
JOPOXKHBIX ONEXKI 46-83

1. OBIIME INOJOXEHHUA

1.1. HacTosuie HOpMBI collepXaT yKa3aHHs IO KOHCTPYHPO-
BaHMIO M PACYETy HEXECTKUX OAEXKA aBTOMOOWILHBIX HOpor obiiei
cetd. UMu caenyer nonn3oBaThest

<> TIp1 TIPOEKTUPOBAHUM OHEXI HAa BHOBb COOpYXAaeMBIX AOPO-
rax, Ha HOBBIX YYacTKaX PeKOHCTPYMPYEMBIX AOpOT;
<> pa3paboTKe KaTaloroB M aib0OMOB THNOBBIX pelIeHUH Mo

KO-ACTPYKLIMSIM JOPOXHBIX OACXI Ha Joporax obuieit ceTu.

1.2. K HexectkMM HOPOXHBIM OREXIaM OTHOCAT OREXIbI CO
CJIOSIMM, YCTPOEHHBbIMH U3 actansToGeToHOB pa3Horo Buaa (merreGe-
TOHOB), U3 MarepUaJioB ¥ TIPYHTOB, YKpEIUIEHHBIX OMTYMOM, LiEMEH-
TOM, M3BECTHIO, KOMIUIEKCHRIMM M JADYTMMM HSDKYIIMMH, a TaKkke M3
cJ1a60CBA3HBIX 3EPHUCTBIX MaTepHaIOB (1eGHs, NUIaKa, IpaBus U Op.).

1.3. Pasnuyaror cienyiouue 31eMeHThl A0POXHON OfeXAbI:

NOKpbimue — BEPXHSASl YAacThb KOPOXHON ONEXIbl, cocrosiuas
K3 OIHOTO WIM HECKOJbKHMX €IUHOOGPa3HbIX MO0 MAaTEPHANY CJIOEB,
BOCMPUHUMAIOIIAs YCHIIMS OT KOJIEC TPAHCIIOPTHBIX CPEACTB M IOM-
Bepraioasici HEeMoCPeACTBEHHOMY BO3IEHCTBMIO aTMOC(EpHEIX
dakropos. ITo MOBEPXHOCTH MOKPHITHSA MOIYT GBITh YCTPOCHBI CJIOH
MTOBEPXHOCTHBIX 00paboTOK pazIMYHOro HasHayeHUs (WIS MOBbILLE-
HHS 1IEPOXOBATOCTH, 3ALIMTHBIE CJIOH H T.I.);

0cHO8aHUe — YaCThb KOHCTPYKLIMM HOPOXHOMN ONEXIHbI, pacio-
JIOXEeHHas moj NOKpbITUEM W obecrnieyuBalollasi COBMECTHO C MO-
KPBITHEM MepepacipeieieHUe HaNpsDKeHU B KOHCTPYKUMHM U CHH-

Buecenst FocynapcrBer- | Ilpuuarnl Mexnpasutensct- | Cpok baeac-
Hoit c1yX00i KOPOXHO- | BEHHHIM COBETOM JOPOXHHKOB | HHA B ACHCT-
ro xo3sitctea (Pocasro- | Ha XV 3acenanuu 15 gexabps | Bue c 15 anpe-
nop) Munrpauc P® 2000 . ns 2001 r.
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XKEHUE UX BeJIMYMHbi B IpyHTe paboyero cios 3eMJISHOrO ITOJIOTHA
(roAcTUNAIOIEM TPYHTE), a TAKXKE MOPO30YCTOWYMBOCTb M OCYIIIe-
HUE KOHCTPYKIMH. ClefyeT pas3iHyaTb Hecyu{yro ¥acmb OCHOBaHHS
(Hecylllee OCHOBaHUE) U €r0 JonoAHUMenbHbe CIIOM.

Hecyias yactb ocHOBaHMS IOJDKHA ofecreYnBaTh MPOYHOCTH
AOPOXHOM OfEXIBl U OBITh MOPO30YCTOWYHBOH.

JonoJIHUTENbHbIE CIOM OCHOBAaHUS — 3TO CJIOM MEXIY Hecy-
UIMM OCHOBAaHMEM U MONCTMIAIOLIUM TPYHTOM, MpeXycMaTpuBaeMble
Npd  HeOJAroNpUSATHLIX IOTOTHO-KIMMATHYECKHX M TPYHTOBO-
THIPOIOTHYECKUX YCIOBUSAX. DTH CJIOH COBMECTHO C IOKPBITHEM H
OCHOBaHMEM HOJDKHbI 0becney.iBaTh HEOOXOAHUMBIE MOPO307 CTOMY -~
BOCTb U IPEHUPOBAHUE KOHCTPYKUMHM U NO3BOJATH CHUXATh TON-
LLMHY BBIILENEXAILUX CJIOEB U3 JOPOrOCTOSIIMX Marepyaios. B 3a-
BUCHUMOCTH OT GYHKLUMH JONONHUTENbHBIA CIOH Ha3blBalOT MOPO30-
3alUMATHBIM, TETIOU30JMPYOLIKM, OpeHupylomuM. K HUM OTHoCHT
TaKke THIPO- M MAapoU30NUPYIOIIME, KaNWUISIpONpephIBaIOIIHE,
MPOTUBO3aWINBaOLIKE U Ap. [JJonoMHUTENbHBIE CJION YCTPauBaIOT U3
necka M JPYTMX MECTHBIX MAaTepualoB B €CTECTBEHHOM COCTOSIHMM
WIM YKDEIUIEHHBIX OpPTraHU4eCKMMM, MHUHEPANbHHIMH WIH KOM-
MIEKCHBIMU BSLKYIIMMH; U3 MECTHBIX IPYHTOB, 0OpabOTaHHBIX Bf-
KYLUMMM; M3 YKDPEIUISHHBIX cMmeceil ¢ ne0aBKaMK NOPHCTHIX 3amoi-
HUTeNEd M T.A., @ TAKKE M3 CNEUHAIbHHX MAaTepHAIOB (reoTek-
CTWIbHbIM MaTepuas, MeHoIUIacT, MOMUMEPHas Ihe€HKA M T.IL.).

Ilpy HaMM4YMKM DONMOTHUTENBHBIX CJIOEB B MPOEKTe HEOOXOMMMO
YYUTBIBATb TEXHOJOrMYECKHe MpobsieMbl, CBA3AHHHE C IBHXCHHEM
M0 HUM TIOCTPOEYHOrO TPAHCIIOPTA.

Kinaccudukanus A0poXHBIX OeXI H TOKPHTHI NMpHBEACHa B
Tabn. 1.1.

Pabouui croii 3emaanozo nogomua (MOACTHIAIOWMM TPYHT) —
BEPXHSISl YacTb MOJIOTHA OT HU3A NOPOXHOM ofexAH mo 2/3 riyou-
HBbI IpOMepP3aHHs, HO HEe MeHee 1,5 M OT NMOBEPXHOCTH NMOKPHITHS.

1 4. JTopoxHble oeXAbl KalTUTAJILHOIO U OGNIErYEHHOrO THIIOB
C YCOBEPLIEHCTBOBAHHBIM MOKPHLITHEM IPOEKTHPYIOT C TaKMM pac-
4YeTOM, YTODBI 32 MEXPEMOHTHBI CpOk He BOSHHKIIO Pa3pyllieHHH U
HEJONMYCTUMBIX (C TOYKH 3pEHHS NPEeAYCMOTPEHHBIX NeHCTBYIOLIHMHU
HOPMaMH TpeOGOBaHHUIt K POBHOCTH MOKPHTHA) OCTATOYHBIX nedop-



Tabruya 1.1

Tun no-
poxHolH
OHEXIH

Bun mo-
KpHITHS

Martepnan ¥ croco® yKmauKu

Kanu-
TaNbHHH}

Vcosep-
LIEHCT-
BOBaH-
HOE

Topavasn acansroGeToHHAS CMeCh.

OGner-
YeHHBIN

To xe

Topsyaa u xonoaHast achankTO6ETOHHNE CMECH.
OpraHOMHHEPANLHBIC CMECH C XHIK¥MH OpFaHwde-
CKMMH BSDKYIIIHMH, TO X€, COBMECTHO C MHHCDAILHbI-
MH BSDKYILMMH, C BA3KHMH, B TOM YHCJie IMYJIBIHPO-
BAHHBMH, OPraHMYECKHMM BSDKYIMMMH,; C IMYNIBLIHpO-
BAHHBIMH OPTAHHMCCKMMM BSXYLIMMHE COBMECTHO C
MHuHepal HHIMH. KaMeHHEe Marepuaisl M IPYHTH, 06-
paGoTaHHbBIe GUTYMOM CMCILICHUEM Ha AOPOTC HAH Me-
TOIOM IPOIHTKH; TO X¢, 0OpaGoTaHHBIC OpraHie-
CKMMH BSDKYLITMMH METOROM NPONMTKH. YepHnl me-
GeHB, NPUIOTOBNCHHHI B YCTAHOBKC H YHNOXEHHLIN
cnocobom 3aknHHKH. ITopHcTas W BricoxonOpHCTas
achansrobeTOHHAN CMeCh ¢ TIOBEPXHOCTHOM! 06pabor-
xoif. TTpounniit meGenb ¢ ABOAHOM NOBCPXHOCTHOM
obpaborko#t

Tlepe-
XOXHBIA

Hepe-
XOJTHHE

IieGexn MPOYHHX NOPOA NO CNOCO6Y 3aKIMHKH; TPyH-
TH M MAIONPOYHHC KAMCHHLIC MATCPHANH, YKPCIUICH-
HH¢ BOXYIMMH; GyIbOKHBIE M KONOTHIM XaMeHb (Moc-
TOBHIE)

Huswiuit

1me6c HOTHO-TPABHHHO-TICCYUAHAS CMCh; MAIOITPOUMEIE
KAaMCHHLIC MaTEPHATH M LUIAKH; IPYHTH, YKPEIUICH-
HbI€ WIH YAyTIICHHBE MECTHBIMH MATCPHANAMH; Ape-
BECHBIC MATEPHANH H Ap.

MalMii, a Bo3nelcTBie NMPUPOOHHX (AKTOPOB HE MPHBOAWIO K He-
JONYCTUMBIM H3MEHEHHSIM B €€ 3JIEeMEeHTaXx.

HopoxHsie ofeXnn OOJErYeHHOro THMAa C YCOBEPIIEHCTBO-
BaHHBIM MNOKPHITHEM pAacCYMTHBAIOT Ha MEHeEe NpOROJDKHTEIbHBIH
MEXPEMOHTHHIH CPOK cyX6H, yeM KanuTalbHeIX. TlostoMy mia ux
YCTPOHCTBA MOXHO NMPHMEHATh MEHEe NOJNIOBEeYHBIC H JOPOrocTos-
HIHe MarepMaibl M 06j1eryars KOHCTPYKLHIO.

IIpy nMpoeXTHPOBAHMM NOPOXHBIX OJEXI IEPEXOJHOTO THMA,
BHIPABHHBAaHUE KOTOPHIX HE CONPSDKEHO CO 3HAYMTENLHHIMH 3aTpa-



TamMH (1IeGeHOYHRIE, IpaBHiiHBIE U MOJOOHHE MM INOKpPHITHA), NO-
nmycKaeTcsl HakKoIUleHHe 6osiee 3HAYMTENBHBIX OCTATOYHBIX Je-
cdopmanmii nox nelictBueM ABHXEHHS.

Bo Bcex ciyuasx ISl OUEHKH HANPSKEHHOTO COCTOSTHHS KOH-
CTPYKIHMH HCIIONB3YIOT PEUICHHS TEOPUH YIPYTOCTH.

1.5. B pajioHax ¢ BIaXHBIM M XOJOXHBIM KJIMMAaTOM Ha y4yacT-
Kax ¢ HeOMaronpUATHHIMH PYHTOBO-THAPOJIOTHYECKMMH YCIIOBUSMHU
JODKHH OBITb NDEAYCMOTPEHBH MEPONPHATHA MO OCYIIEHHIO H
obecrie4eHuI0 MOPO30YCTOHYUBOCTU JOPOXHOM OJEXBL U 3EMISHO-
rO MONOTHA.

1.6. 3anpoexTHPOBaHHAA AOPOXHAS OEXNA NOJDKHA OBITh He
TOJNBKO MPOYHOM M HAMEKHON B 3KCIUTyaTallM¥, HO 3KOHOMHUYHON M
BO3MOXHO MEHee MAaTepHaNOEMKOW, OCOOGEHHO 1o pacxony nedu-
UHTHBIX MaTEpHaNOB M SHEPrMM, a TAKKe COOTBETCTBOBAaTb 3KO-
JOTHYECKHUM TPeOOBaHMAM. DKOHOMUYHOCTL KOHCTPYKUHMM omnpene-
JIAIOT MyTEM COMOCTABIEHWs BAPHAHTOB, OLIEHMBAS CPABHHUTENbHYIO
SKOHOMHYECKYI0 3¢ EeKTHBHOCTD KaNMTANOBIIOXEHHWHE fio HeicT-
BYPOILIMM HOPMATHBHBIM JOKYMEHTaM. BbIGOp KOHCTPYKIIMM HOpOX-
HOM OAEXIH M THN NOKPHITHSI OOOCHOBBIBAIOT TEXHWKO-3KOHOMM-
YeCKMM AHAIM3OM BapUAHTOB.

1.7. TIpH DpOEKTHPOBAHUM NOPOXHBIX ONEX] Il KOHKPETHLIX
06BeKTOB ¥ pa3paboTke THMOBBHIX (YHHGHUMPOBAHHBIX) pELICHHM
110 KOHCTPYKIMSIM JKOPOXHO# OREXIBI CIEAYET YYUTHIBATh, HAPALY C
noNoXxeHHAMH HactosuMx HopM, AaHHBIE PETHOHAIBHOIO Hay4yHO-
[IPaKTUYECKOIO ONMBITA (B TOM YMC/IE B YaCTH NPUMEHEHUSA MECTHBIX
MaTepHa/IOB, YTOYHEHHA PACYETHBIX 3HAYEHHH XapaKTEPHUCTHK U
T.J.), OTPAXKEHHOrOo B JEHCTBYIOIUMX PErHOHAIBHBIX TEXHUYECKUX
YCNOBUSIX, HOpPMAax, NpaBujax IMPOM3BOICTBA PabOT M JPYrUX TEXHH-
YEeCKMX JOKYMEHTAX, YTBEPXACHHBIX B YCTAHOBIEHHOM IIOpSIKE.

Ilpu paspaborTke pErHOHaIbHBIX THIOBBIX KOHCTPYKLMIl [O-
POXHOM OREXIb CIENYeT TAKXKE YYMTHIBATh CHELHAIM3ALMIO J0-
POXHO-CTPOMTENIbHBIX OPraHU3alMil, 00eCrie4eHHOCTh PErHOHa JO-
POXHO-CTPOHTEJIbHBIMH MATEpHANAMM; NpPefyCMATPHUBaTh MAaKCH-
MaTBHYIO  MEXAaHH3aUMI0 M MHIYCTPHAIM3ALHIO  NOPOXHO-
CTPOMTEJIHBIX IPOLIECCOB.



1.8. PacuerHblif (IIPOEKTHBI) CPOK CIYXB8 NPOCKTHPYeMO#
IOPOXHOM ofieXIbl H TpeOyeMbiii ypoBeHb NPOEKTHON HAAEXHOCTH
HeoGXoNM¥MO Ha3HayaThb Ha OCHOBE HOpDM, NPHHWMAEMBIX AaIMMHH-
CTPaTHBHHIMM OpraHaMH II0 COIJIACOBAHHMIO C PErMOHAILHBIMH JO-
POXHBIMH OpTaHU3aLMAMHU.

1.9. Hacrosmue Hopmbl He pacnpocTpaHsIOTCS HAa NMPOEKTH-
POBaHHE NOPOXHEBIX OAEXN B 30HE BEYHON MEPINOTHL.

2. KOHCTPYHPOBAHUE JIOPOXHOM OJEX/IBI

33729 ¥ IPRHIMIG! KOHCTPYHPOBSERS

2.1. TlpoekTHpOBaHMe KOPOXHON ONEXIHI MPEICTaRisieT coboil
€IMHBIA TpoliecC KOHCTPYHPOBAHHMS M pacyeTa ZOPOXHOH KOHCT-
PYKIMH (CHCTEMB <«IOPOXHasl oleXna—paboumit ciol 3eMJITHOro
MOJIOTHA») HAa IIPOYHOCTb, MOPO3OYCTOHYHBOCTD M OCyLICHME Ha
OCHOBE TEXHHKO-IKOHOMMYECKOTO OOGOCHOBAHHA € LEJNBIO BHIOPaTh
Haubosiee S5KOHOMMYHDIA B JAHHBIX YCIOBHAX BAPHAHT.

2.2. Tlpouecc KOHCTPYHPOBAHUSA BKIIOYACT:

<> BRIOOp BHAA NTOKPHITHS;

<> Ha3HayeHHe YHMCNa KOHCTPYKTHBHBIX CJIOEB M BHIGOp Mare-
pHaia Wisi MX YCTPONCTBA, pasMElICHME CJIOEB B KOHCTPYKIMH M
Ha3sHaYeHHE MX OPHEHTHPOBOYHON TONIIMHBI;

< MpeIBapUTENIbHYI0O OLIEHKY HEOOXOXMMOCTH JIONONHHTENb-
HBIX MODO303allMTHHIX MEPONPUATHH C YY4ETOM JIOPOXHO-
KIHMMaTHYeCKOi 30HBI, THNA IpyHTa paboyero cjios 3eMIAHOIO Mo-
JIOTHA M CXEMBI €r0 YRIAKHEHUS Ha PAa3IMYHBIX YYacTKax;

<> NPEABAPUTEJIBHYIO OLIEHKY HEOOXOMMMOCTH Ha3HAYCHHSA MEp
T10 OCYILIEHHIO KOHCTPYKIMHM, NOBHIICHHIO €€ TPEIHHOCTOUKOCTH;

<4 OLIEHKY leNIecCOO0Opa3HOCTH YKpPCIUICHHSA WIH YIyYIleHHs
BepxHe# yacTi pabGoyero cjiosi 3eMISTHOIO MOJIOTHA,

<> IpeaBapUTEIbHBIA OTOOP KOHKYPEHTOCIIOCOOHHIX BAPHAHTOB
C YYEeTOM MECTHBIX IIPMPOAHAIX M MPOEKTHHIX YCIOBHiIl paboTH.

2.3. TIpH KOHCTPYMPOBAHHM JOPOXHOH OfieXIH HeobXomMmo
PYKOBOACTBOBATHCS CACKYIOIIMMH NMPHHLMTAMME:

a) THIT IOPOXKHOM ONEXBL, ¢ KOHCTPYKLMS, B NOKPHITHS JQDKHE
YIORICTBOPATH TPAHCIIOPTHO-IKCIUTYaTALMOHHKM TpeOOBAHMSIM, TIPE/IHAB-



JIsieMbIM K aBTOMOOWIBHOIA JIOpore COOTBETCTBYIOLUEH KATETOPHUH, H OXH-
IAEMBIM COCTaBY MU MHTEHCHMBHOCTH IBIDKEHMSI C YYETOM MX U3MEHEHMA B
TEeYeHHE 3aJaHHBIX MEXPEMOHTHBIX CPOKOB M MpEMIONAraeMbIX YCJIOBHHI
PEMOHTA U CONEPXAHNS,

6) KOHCTPYKLIMSI OIEXIbl MOXET OBITh THIIOBOW MM pa3paba-
THIBaTbCS MHAMBHAYIbHO ISI KAXKAOIO YY4CcTKa WIM psla y4acTKOB
IOPOTH, XapaKTepU3YIOLIUXCS CXOOHBIMHM NPUPONHBIMH YCIOBHSIMM
(TpyHT pabouero ciaos 3eMJISIHOTO IOJNOTHA, YCIOBUS €ro yBJIAaXHeE-
HHUSl, KJIMMAaT, 00ecreyeHHOCTb MECTHBIMM MaTepualaMM M Ip.) U
pacyeTHhIMHM Harpy3kamu. I[Ipu BHIGOpE KOHCTPYKUMM IS HaHHBIX
YCJIOBHI MpEANIOYTEHHE CJIEAYeT OTAABaTbh NPOBEPEHHOM HA IPAKTHU-
K€ THUIIOBO KOHCTPYKLHH;

B) B pailoHax, HeoGecrie4eHHbIX CTaHZAPTHBIMU KaMEHHBIMH
MaTepHanamH, NOIMYyCKaeTcsl NMPUMEHSTh MeCTHble KaMeHHble Mare-
pHMatbl, MOGOYHBIE MPOMYKTHI MPOMBILUIEHHOCTH M TIPYHTBI, CBOM-
CTB2 KOTODBIX MOTYT OBITH yny4ileHbI 0OpabOTKOH MX BSDKYyLUMMH
(uemeHT, GUTYM, M3BECTb, AKTUBHBIE 30JbI YHOcA M Ap.). OnHoBpe-
MEHHO HAal0 CTPEMMTBHCS K CO3JAHUIO HauMEHee MaTepUaIoeMKOM
KOHCTPYKIIMHY;

r) KOHCTPYKLMS IOJDKHA OBITH TEXHOJNOTMYHOM M obecrneuu-
BaTh BO3MOXHOCTb MAaKCUMAJIbHON MEXaHU3ALUH W MHIYCTPHAIH3A-
LMK HOPOXHO-CTPOMTENBHBIX NpoueccoB. A HOCTHXEHHUS ITO#
LUEJIH YMCJIO CNOEB U BHIOB MAaTepHAIOB B KOHCTPYKUHH HOJDKHO
6bITb MUHUMAIBHBIM;

I) HeoOXOAMMO YYMTHIBATh peajibHble YCIOBHS NpPOBEACHHSA
CTPOUTENIbHBIX paboT (JIETHSAS WIM 3UMHSS TEXHOJOIMS M Ap.).

2.4. Ilpu Ha3HAYEHHH THMIIA MOKPHITHS WISk PasHbIX BAPUAHTOB
KOHCTPYKLMH HOPOXHBIX OHEXH CJieAyeT PYKOBOJCTBOBAThCS IOJIO-
XeHusimu peiictByomux F'OCToB Ha JIOPOXHO-CTPOMTENbHBIE Ma-
TEpHATbl U HM3JENU, a TaAKKe HOPMAMU MPOEKTUPOBAHHS ABTOMO-
GHJIBHBIX JOpPOT.

2.5. Tlpu BBIGOpe MaTepuana JUist YCTPOIKCTBA C/IOEB JOPOXHOIM
oleXIbhl HEOOXOXUMO YYMTBIBATD ClIEAYIOIHE ITONOXEHHS.

MokpbiTHE M BEpXHHUE CIIOH OCHOBAHMSA HOKHB COOTBETCTBO~
BaTbh MPOEKTHBIM BO3JCHCTBYIOLIUM HArpy3KaM M OBITb BOJO-, MO-
pPO30- ¥ TEPMOYCTONYMBBIM.



Marepuan ana BepxHero ciosi acGanbTo6eTOHHOTO MMOKPHITHSA
NOJKEH cooTBeTcTBOBaTh AeiicTBYIOIMM TOCT «Cmecu acoansto-
OeTOHHbIE NOPOXHBbIE, a3poIpOMHbIe U acharbrobeToH. TexHuye-
ckue ycaosusi» U CHull «ABroMo6GWIBHBIE TOPOTH».

B paitonax ¢ xonuyecTsoM ocagkos 500 MM/ron cieayet NpH-
MEHSTb BBICOKOILIOTHBbIA 60 INOTHBIA acanbTo6EeTOH ¢ MoKasa-
TeJleM MOPUCTOCTU (BOLOHACHILIEHHS ), COOTBETCTBYIOIIMM HHXHEMY
JOMYCTHUMOMY nipeneiy. B pailoHax ¢ cyxuM KIHMAaroM (CpeaHero-
[I0BOE KONMMYECTBO ocankoB MeHee 400 MM/roi) MCMONB3YIOT IUIOT-
HBI achanbTobETOH C MoOKa3aTeNneM MOPUCTOCTH (BOXOHACHILLE-
HUs1), COOTBETCTBYIOLIKM BEPXHEMY NOTIYCTAMOMY Tpeneny.

Ilpy nepcneKTMBHO!I MHTEHCHBHOCTH JBHXeHHs a0 3000
ABT/CYT W TIpDM CTaIMIHOM CTPOMTENBLCTBE HOIYCKAETCA YCTPOMCTBO
NOKPHITUSL U3 nopucToro acaisTobeToOHa ¢ MOBEPXHOCTHOM 06pa-
6OTKOH WM M3 BBICOKOIIOPHUCTOIO C IB..HHOI NOBEPXHOCTHOH 0O6-
paboTKOM.

KoHcTpykuus 1opoxHO#M ofexabl B MECTAX OCTAHOBOK obLie-
CTBEHHOTIO TPaHCMOPTa, HA PeryJIUpyeMbIX NMEpPEeCeYCHHUsIX U B Ipy-
rMX MecTax, e NpPOMCXONMUT 4YacToe H3IMEHEHHe CKOPOCTH MIHM
IOBMXXEHME Ha MOHMXEHHBIX CKOPOCTSX, HOJDKHA obecrneyAis MOBBI-
LISHHYIO CABUIOYCTOMYMBOCTb IIPH BBICAKMX JIETHHX TeMIlepaTypax.
Hns obecnieyeHHs 3TOro TpeGOBaHHSA B MOKDPHITHH MpeXyCMaTpHBa-
10T yKi1agky acdanbrobetoHHBIX cMeceit TMNoB A W B, BuIcoko-
TUTOTHBIX CMecell, a B OCHOBaHMM — KpYTIHC3epHHCTBIX acdansro-
GETOHHBIX cMecell 60 KAMEHHBIX MATEPUAIOB, YKPEIUICHHBIX Ue-
MEHTOM.

OcHoBHBbIE 334U NP KOHCTPYHPOBaHMH Makera acgarbro-
GETOHHBIX CJIO€B — ONTHMH3MPOBATH TONUIMHY BEPXHETO CJIOs M3
TUIOTHOTO WM BBICOKOIUIOTHOTO ac¢aibTOOGETOHAa M COKPAaTHTh KO-
JINYECTBO CJIOEB.

[Ipu cTanMi{HOM CTPOMTENBCTBE WIM BO3MOXHOM IMepCrex-
TUBHOM [OBBIIUEHHH KANMTAILHOCTH HAOPOXHOH OxeXABl AOMYyCKa-
eTcsl MPUMEHEHHe XoJMoAHoro achansroberoHa Mocae TEXHHKO-
3KOHOMHY€ECKOro 060CHOBaHHS.

[Ipu BBIOGOpe MaTepuana ISl HECYLIEro CIOS OCHOBAHMS Halo
YYHTBIBATh KalUTANbHOCTh (THN) NOPOXHOW oIeXnbi, BHI NOKPH-
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THS, a TaKxKe nedopMallMoHHbIe U TeIUIodU3NYeCcKHe CBoMcTBA Ma-
TEPUATOB M TIPYHTOB, YKPEIUIEHHBIX OpraHUYeCKMMU U He-
OpPTraHMYECKUMH BIXYILIUMU

AcdanbTobeTOHHYIO YacTh HECYLUEero OCHOBAHUSA CledyeT mpe-
IycMaTpyBaTh, KaK MPaBUIo, OTHOCAOHHOIL. [IByXxcioiiHoe acdaib
TOOETOHHOE OCHOBAHUWE NOMYCTHMMO MPUMEHSTS> TUHIL NPH UCTIONb
3UBAHMU B €70 HUXHEM clioe achanbTodeTOHA TOHMXKEHUO CABU-
TOYCTOMYMBOCT 4 (BBICOKOMOPUCTBIN, tecuahblif). B 0-ov ciayyac
oblasi TomuMHa acharbTOOETOHHBIY. CNOCE TOBBILIEHHOIT CIABHIO-
YCTOMYMBOC M (MOKPBITHE C OCHOBAaFMEM W3 KPYLHO3EpH.ICTOrO ac-
danprobeToHa) NOMKHa ObITh He MeHee 12 cM.

Ilpu ycTpoiic,»* OCHOBAaHMS M3 MMHEpP2[bHbIX MUTepUaNOF
CJIelyeT OpX2IITUPOBAThCsl HAa UMEIOLLUIICH B PETMOHE OINBIT CTPOM-
TENbCTBA M IKCIUTyaTallMM nopor Marepuaibl NOAXKHb! YAOBAETRO-
paTh TpeGoBaHuaM neiictBytowux CHUITOR Uy MECTHBIM TEXHOJIO-
TMYECKUM YCTIOBUSAM, YTBEPXKIEHHBIM B YCTAHOBICHHOM IOPSIIKE

B paitoHax, HeoCccTaToyHO ObecreyeHHbBIX CTAHAALTHLIMU Ka-
MEHHBIMU MaTepuajJamMu, liejecooOpa3sHO MIKMPOKO TPUMEHSTb Me-
CTHbBIE€ KAMEHHbIE MaTepuaibl (B TOM YMCle MAJONpPOYHble ¥ HEKOH-
IULIMOHHbIE) U TPYHTBI, YKPEIUIEHHBIE HEOpraiMYeCKUM BSIXYLIUM
(LIeMEeHT, U3BECTL, AKTUBHBIE 30JIbl YHOCA U p.)

OcHOBaHHE U3 3EPHUCTHBIX MaTepUaioB HOMKHO ObiThb, Kak
MpaBWii0, LBYXCIOWHBIM: HECYIIMH CJIOH M3 XECTKMX M CIBUIO-
YCTOWYMBBIX MaTepuanoB (lebeHb, IpaBuif, LIEOEHOYHO- MM Ipa-
BUUHO-IIECYAHBIE CMECH, MATepHUIJIbl U TPYHTHI, YKpEIieHHble HE-
ODCAHI{YECKUM BSIXYWIMM) U AOMOAHUTENbHbIA CIOH, BBIMOJIHSAO-
LIMA MOPO303alUTHBIE U JpeHHUpYolure GyHKUUH.

2.6. Ectu B IOMOJHUTENBHOM CJIOE OCHOBAaHUA MNpPUMEHSIOT
ONHOPOIHBIII TNEeCOK cO CcTeneHblo HeoxHopoaHoctw (no [OCT
25100) MeHee 3, TO moBepx Hero mnpeaycMaTpMBAlOT YKJIAAKy 3a-
IUUTHOTO (TEXHOJOTHYECKOT0) CJIos U3 UIe6EHOYHO-(rpaBHitHO-
JriecyaHbIX cCMecei, OTCEBOB APOONEHUsT U3BEPXKEHHbIX MOpoa, rpa-
BEJIMCTHIX WM KPYMHBIX MECKOB ONThMANbHOIO COCTaBa, a TAaKKe U3
ueMeHronecka. IIpy creneHy HeolHOPOAHOCTH Necka 2—3 ToJIIUKHA
3aUIUTHOTO CJIOSl MPUHUMAaeTcs paBHOM 10 cM, NpH cTeneHU Heoa-
HOPOIHOCTH MeHee 2 yCTpauBalOT 3aLUMTHBIA coi TonmmuHon 15-20
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cM. B pacuerax nopoxHOI onexabl Ha MPOYHOCTH TOJIIMHY 3aLUT-
HOTO €105 BKJIIOYAIOT B TOJILIMHY /OMOTHUTENBHOIO CJIOSi OCHOBA-
Hus. TIpu ycTpoiicTBe 3alLUTHOTO CJIOS MOXHO NMPUMEHSITh [EOTEeK-
CTWJIBHBIE MaTepUuaibl.

27. B cayyae UCTONB30OBAHUST B OCHOBAaHHM MECTHBIX
MAJIONPOYHBIX KAMEHHBIX MATCPUAIOB (1UeOeHb ¢ Mapkod mno
npoyHocTd He tuxe 200, rpaBuit u 1webeHb M3 TIpaBUsi IO
IpoOMMocTM He Huxe [p 24, necyaHo-rpaBUiHBIE CMecCH,
rpaBeMCThIE IeCKM W IpyrUe CHAB:(TOYCTOMYMBBIE MATEPUAIBI ¢
MonyneM ynpyroctd Huxe 250 MTla) npenycMaTpuBaloT Hecyiuui
CJI0} OCHOBaHMSI U3 MPOYHOTO LEOHS AUOO U3  y<perleHHBIX
HEOPraHMYECKUMHU BAXYLIMMH MaTep1aioB MUHUMATRHOIH
tonwHHel 1o CHull. Tlpy 3ToM ToMLMHY HHUXHEro cJjios
OCHOBAHUsI U3 MAJIOMPOYHOTO MATEPHAIa 0OOOCHOBBIFAIOT PACUETOM

2.8. HeykperuieHHble 3epHUCIbIE VaTepUabl He JOMYCKacTCsi
YKJIanblBaTb MEXJy CHOSIMU W3 MaTepUAIOB WIM TPYHTOB, 00pado-
TAHHBIX BSOKYIIMMU.

JlonoNHUTENbHBIE CIOM OCHOBaHUSI COBMECTHO C BEPXHHUMH
CJOSIMH ¥ TIOKpPBITUEM AOJIXK:IBl O0ECHCYMBATH KOHCTPYKLMH HEOO-
XOIUMBIE TPOYHOCTh, MOPO30YCTOMYMBOCTh, @ TaKXe IPEHHPYIO-
uyro criocobHocts. HuxHue ciou ocHOBaHHUS, OCOGEHHO U3 3epH™-
CTBbIX MAaTepUaIOB, AOJDKHBI COINPOTUBISATHCS CHABUIOBBIM HANPSIAe-
HUSM.

Ha marucTpanbHBIX JOpOrax ¢ TSXEIbIM M CKOPOCTHBIM IBM-
>KEHUEM OCHOBAaHMS CIEIVET YCTPAaWBaTh NMPEUMYIIECTBEH: IO U3 YK-
peIUVIEHHBIX MaTepUaJIoB.

29. TonuuHy croes U3 MAarepualoB, COAEPXAIHX oOp-
raHUYeCcKoe BSXKYIllee M YKJIaIbiBaeMbIX Ha BEPXHMM C/IOIl OCHOBa-
HHUS M3 MaTepUAIOB, YKPEIUICHHbIX LEMEHTOM, IS OrpaHU- HUS
MOSIBJIEHUST «OTPAXEHHBD» TPEIUMH Ha TMOKPHITUH HYXHO NpPUHM-
MaTb, Kak MPaBUJIO, HE MEHee TOJNIIMHBI CNOEB, YKPEIUIEHHBIX lie-
MmeHTOM. IIpy 3TOM MHHMMAIbHAsS TOJMIIMHA CJIOEB C OPrAHUYECKH-
MM BSIXYILUMMH NOJDKHA COOTBETCTBOBATh NJAHHBIM Tabi. 2.1.

B cnyyae npuMeHeHHMS MaTepualoB, ° KPEIUIEHHBIX KOMII-
JIEKCHBIMM ¥ MEIEHHO TBEPACIOUIMMHU TMAPABIUYECKMMH BSKYLIHU-
MH, TOJNILMHA CJIOSI MOXeT ObITh cHUXeHa Ha 20%, a B YCIOBUAX
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IV—V BopoXHO-KIMMaTHYECKNX 30H — Ha 3U%.

Tabauya 2.1.
T ZIOPOXHOH OTEXAbI KanuransHuiit | O6nerdyeHHbI
| HaumeHblast TOMIMHA COEB U3 MaTepUaloB,
CONEPXANMX OPTaHMYECKOE BSUKYUIee, CM 13 1 12

JUis MOBBILLIEHUS TPELIMHOCTOMKOCTH IIOKPHITUS MOXHO IIpe-
IYCLLOTPETh TPELIMHOIIPEPhIBAOLIME IPOCIOWKM U3 TEOCETOK U reo-
TEKCTWIBHOTO MaTepuana, HMCIOJb30BaHUE MOAMMULIHPOBAHHBIX
BSDKYIUMX B Marepuajie MOKPHITUS ¥ APYIUe CrelaabHbie pelieHus.

2.10. TomuuHy OTHEIBHOIO CNIOS MPEABAPUTENBHO HA3HAYAIOT
B IMAfa3oHe OT KOHCTPYKTUBHONH MHEMMAJIbHON TOJLIMHBI, peria-
MeHTHpyeMoit neiictByroniuMu CHullamu, g0 npakr-14ecKH npuHs-
ThIX 3HaYEHW# (HAmpHMep, B THIOBBIX IPOEKTAX) I AAHHOTO pe-
TMOHa.

OKOHYaTe/IbHO TOMUIMHY HOPOXHOH OZEXABI U OTAETbHBIX
CJIOEB YCTAHABJIMBAIOT PacYeTOM Ha TPOYHOCTb, MOPO3OYCTOMYM-
BOCTh M OCyIIEHHE B COOTBETCTBMM C pasfenamH 3, 4 U 5 Hacrosi-
mux HopM.

B XOHCTPYKLIMH HOPOXHOM OEXAbI JODKHO GBITh KaK MOXHO
MEHbIIE CIOCB M3 pasHbIX MarepuanoB (2—4 6e3 yyera ZOMOJHU-
TEJIbHBIX CJIOEB).

2.11. JIns cyliecTBEHHOTO YMeHBILUEHMsI MPUTOKA MOBEPXHOCT-
HBIX BOJ B OCHOBAaHHE WM CHHXEHMS PacYeTHOH BIaXHOCTH I'PYHTa
3eMJISHOIO IIOJIOTHR HEOGXOAMMO MpeaycMaTpHBaTh ClENYIOLIHe
MEpOIPHATHS:

< yKpeIuteHue 0604YHH,

< obecrieyeHUe HEOGXONMMBIX MOMEPEYHOro YKJIOHAa M BOAOHE-
MPOHULIAEMOCTH,

<> ycTpoicTBO 60pAIOPOB U JIOTKOB,

<

BBLICPXHUBaHUE 6E30MaCHOro paccTOAHHA OT GPOBKH 3eMJISIHO~
Io TOJIOTHA OO ype3a WIMTENbHO 3aCTauBaIOLIEACS MOBEPXHO-
CTHOM BOIBI,
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< nossilleHHOE yruloTHeHMe (a0 K,=1,03:1,05) BepxHedt 4acTu
pabouero cnos B I1I-V nopoxHo-KIMMaTH4YeCKUX 30HAX U Ap.

(cM. mpua. 2).

2.12. Ha yyactkax ¢ HeONArONPUATHHIMM  [OTOAHO-
KJIMMAaTHYECKMMU U TPYHTOBO-THAPOJOTHYECKUMH YUIOBUAMMU IS
OTPaHUYEHHUs] MUIPAUMU BJIArM U3 HUXHUX CJIOEB 3EeMJISHOro o-
JIOTHA B BEpPXHUE CJIedyeT MPelyCMaTpUBaTh MEPOIPUATHA IO MC-
KYCCTBEHHOMY pPEryJMpOBaHUIO BOZHO-TETUIOBOTO PEXUMA, MPOEK-
THpYEMBbIE B COOTBETCTBMH C ACUCTBYIOLIMMM HOPMaMu M CHELH-
QUIbHBIMH IOKYMEHTIMH B MX PA3BUTHE.

2.13. lna obecneyeHuss BO3MOXHOCTY HazHa4yaTh OJHOTHIIHYIO
KOHCTPYKLMIO IOPOXHOM OdeXIhl HA y4yacTKax OoJbLION THHBI
clenyeT IMpefycMaTpMBaTh YKPEIUIEHWE BEpXHEH YacTH 3eMJISIHOTO
NOJIOTHA HA Pa3IMYHYIO [TIyOUHY.

2 14. B uenax obecneyeHUs GaaronpUSTHLIX YCJIOBUI paboThbl
TMPUKPOMOYHBIX YacTedl JOPOXHOIX OHEXIbl OCHOBAHME YCTPauBaIOT
Ha 0.6 M l1Mpe mpoe3xeil YacTH M YKPEMMUTENbHOH MOJIOCHI, a JO-
MONHMATENBHBIA HUXHHWN CJIOM U3 Mecka WIM IpPYroro 3€pHUCTOro
Matepuana — Ha | M IIHMpe OCHOBAHUSI WIM HA BCIO LIMPHUHY 3eMJIsA-
Horo nojiotHa. Kpome Toro, Ha AOPOXHBIX OdEXAAX KallUTATbHOIO
TUNA NpeAyCMaTpUBaeTCs YCTaHOBKA OOpPTOBBIX KaMHEH, IJIMT WIH
YCTPOMCTBO MOHOJUTHOro 6OpTHKA.

Ykperienne o604MH JAOPOr NMPOEKTUPYIOT B COOTBETCTBHHM C
ykazaHusasMu CHull «ABroMobunbHbie noporu. HopMbl mpoekTupo-
BaHMSI» U PEKOMEHIAUUSMH CTIeLIMATBHBIX TOKYMEHTOB.

KoncTpynpoBanue noxpuTHi H OCHOBaHHIl JOPOXKHBIX OAEXKI
KANMTAJIbHOTO THNA

2.15. Bun, mapky M THN ac¢anbToGeToHa WIS MOKPHITUSA Ha-
3HAa4yalOT B COOTBETCTBMM C MonoxeHusamu AeictBylommnx CHull
«ABromo6unbHbie goporu» U [OCT «Cwmecu achanbroGeTOHHBIE
JOPOXHbIe, a3poJpOMHbIe ¥ achaTIbTOOETOH».

2.16. Hecyuumit coit OCHOBAHUS JOPOXHBIX OJEXKI KAMUTATHHOIO
TMNA CJlefyeT YCTpauBaTb M3 HNPOYHbIX MarepualioB (ieGeHouHO-
IPaBUIHO-NECYaHbIX CMeceil, OOpabOTaHHBIX BSDKYIUMMM; (PPAKLIMOHM-
POBAHHOIO HL1eGHA, 0OpaboTaHHOIO BA3KUM OMTYMOM IO crocoby Ipo-
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MUTKKY WIM YJIOXEHHOIO [O MPUHLMITY PACKIMHKH MEJKUM LIeOHEM
WIM TpaHyJIMPOBAHHBIM AKTHBHBLIM 1IUIAKOM, YKPEIUIEHHOTO MO METomy
TIPONUTKY LIEMEHTHO-TIECYaHO| CMechIo, U T. I1.).

Insa ycTpoiicTBa HMXHEH YacTW HECYLUEro OCHOBAHUS B 3aBM-
CHUMOCTH OT pPaCYETHBIX YCJIOBUH ABUXEHMS MOIYT MPUMEHSTHCS
MGHOJUTHBIE (YKpEeIJIEeHHble TPYHTbl M KaMEHHblE MaTepHajbl), a
TAKXKE 3EPHUCTbIE MaTepHaThl, OTBEYAWOILUE TpeOOBAaHUSIM JeicT-
syromux CHull u T'OCT.

B KOHCTPYKLMSAX IODPOXHBIX ONEXA WIS AOPOT C TSXKENbIM U
WHTEHCUBHBIM IBHUXEHMEM Ha KOHTAaKTe CIOSB M3 KPYHMHO3EPHM-
CTHIX WJIM TIpaBMMHBIX MaTepUaJIOB C IE€CYAHBIMMU CIOSMH OCHOBA-
HUS AU C TPYHTOM 3EMJIIHOTO MOJIOTHA CileAyeT MpenycMaTpuBaTh
YCTPOMCTBO PasfeNsilONiX MPOCIOeK M3 Te€OTEKCTMIBHBIX Marepia-
JIOB C LIEIbI0 TPENOTBPATUTh B3aMMOINPOHUKHOBCHUE MAaTepUaioB
CMEXHBIX CJIOEB H CHUXEHHE HOJTOBEYHOCTH KOHCTPYKUUH.

KoHCTpyHpoBaHHe MOKPLITHI H OCHOBAHMIA
JOPOXKHBIX 0eXK/] 001eryeHHOro H nepexoJHoOro THIOB

2.17. [lopoxHble OREXIbl 006nez4eHHO020 MUna ¢ YCOBEpILUEHCTBO-
BaHHBIMM TTOKPBITUIMH (achanbTOOeTOHHbIE, NEITe0ETOHHbIE, U3 Yep-
HOTo 1IebHsI, U3 11ebHsA, 00paboOTAHHOIO BSDKYLUMMM I10 CMOCOOY Mpo-
MUTKU, U3 KPYITHOOOJIOMOYHBIX MaTepUalioB, U3 MECYaHbIX WIM CYIec-
YaHbIX TPYHTOB, OOpabOTAHHBLIX B YCTAHOBKE OUTyMHON 3My/bCHel
COBMECTHO C HEMEHTOM) liejiecoo0pa3Ho NpuMeHsTb Ha poporax JII,
IV xareropuit, a Takxe I mpy cCTagUitHOM CTPOUTEIBCTBE.

2.18. IIpenBapuT.JbHO TOMIUMHY IIOKPHITUS U3 acdanbrobero-
Ha JOPOXHBIX ONEXHA OOJIErYEHHOro THUIIA CNEAYeT Ha3HayaTh paB-
HO#l 4—6 cM, a NpM WCHOJNB30BAHHYU JAPYTHX MarepuaioB (CM II.
2.17) — 6—8 cM. OKOHYATENLHO TOMUIMHY IMOKPHITUS YCTaHaBii-
BaIOT PacyeToM.

2.19. Hecymue ocHOBaHMS JUIS OONEr4eHHBIX JOPOXHBIX
OIIEXI C YCOBEpILUEHCTBOBAHHBIM MOKPHITHEM YCTPAaHBAIOT U3 MOHO-
JIMTHBIX WM 3epHUCTHIX MatepuaiioB. Ilpu stom Ha goporax I u
IV xareropmii uenecoobpasHbl OCHOBaHMA W3 IPaBUITHO-TIECYAHBIX
cMeceil, 06paGoTaHHBIX 3MYNbCUEH, NErTAMM U HPYrMMM OpraHuye-
CKMMM BSDXYILIHMMH; Pa3IMYHbIX MAaTEPHATIOB M IPYHTOB M MOGOYHBIX
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MIPOAYKTOB IPOMBIUUIEHHOCTH, ObpabOTaHHBIX HEOPraHWYEeCKUMH
WIM KOMILUIEKCHBIMH BSIXYLIMMM; IUeGeHOYHBIX H 1IeOEeHOYHO-
rpaBUMHBIX CMECEH.

2 20. JopoxHbie OfeXAbl C MOKPHITUSIMU NEPEXOTHOIO THUIIA
(1ebeHOYHbIE U IpaBUifHBIE U3 MPOYHBIX MOPOXA, U3 MAaJONPOYHBIX
KAMEHHbBIX MATEPUAIOB U TPYHTOB, YKPEIUIEHHBIX OpIaHHYECKUMHU,
HEOPraHUYECKUMH WIM KOMIUIEKCHBIMHM BSUKYUIMMHM, MOCTOBBIE U3
BYIARDKHOTO M KOJGTOTO KaMHS) MOXHO IpelycMarpuBarh Ha ACpo-
rax IV u V kareropuit, a taxoke I nipu craguitHoM crpoutenncTse.

TTpy NPOEKTUPOBAHMHU HOPOXKHBIX OREXKD C IOKPbITUEM IEpe-
XOIIHOTO TMIA HANO CTPEMMUTHCS K TOMY, YTOOBI OHa COCTOSUIA M3 1—
2 clIoeB.

JIns MOKpBITHi, ycTpauBaeMblXx IO criocody 3aKiIMHKH, MpU-
MEHSIOT (bpaKlIMOHUPOBAHHBIM 1ieOeHb €CTeCTBEHHBIX TOPHBIX MO-
pox, :11ebGeHb U3 TOPHOPYAHBIX OTXOAOB M MATOAKTHBHBIX METALTYpP-
rMYecKUX LWIaKoB, orBevaioluue geicrByromiuM ['OCTam Ha wmie-
6eHb M3 CCTECTBEHHOTO KaMHs LT CTPOMTENBHBIX paboT U 1iebeHb
LIUTAKOBBIA NOMCHHBIN M CTANEIUIaBUJIBHBIA ISl JOPOXHOIO CTPOU-
TENLCTBA».

2.21. Tlp¥ KOHCTPYMPOBAHHAU AOPOXHBIX OHEXH NEPEXOAHOTO
TUINA KK NEepBOOYEPENHON KOHCTPYKLMM Ha TepBOi cTaguy Heob-
XOIMMO MCIIOJIb30BATh MATEpUAbl, KOTOpPbIE OTBEYalOT TPEOOBAHU-
M, MpeNbsBASAEMbIM K MaTepUaiaM ISl YCTPOMCTBA CIOEB OCHOBA-~
HMSl TIOJl YCOBEPIUEHCTBOBAHHBIE TIOKPHITUS. LISl cokpallleHus Iep-
BOHAYATbHBIX 3arpar np4 COOTBETCTBYIOLIEM TEXHHUKO-
9KOHOMHMYECKOM O0OCHOBaHHM HOIYCKAeTCsl YCTpauBaTh YIPOLUEH-
Hble KOHCTPYKLUMM, ABHUXEHHME IO KOTOPBIM B HEOIaronpuUsiTHbIA
MEPUO/ Irofla TOJDXKHO OBITh OrPAaHMYEHO IO Harpy3Ke Ha OCh TpaHC-
MTOPTHBIX CPEACTB, [0 CKOPOCTH U UHTEHCUBHOCTH.

KoncTpyupoBanue JONOIHHTENILHBIX CJI0EB OCHOBAHHSA

2.22. Mopo303aIUUTHbIE CJIOM YCTPAaUBAIOT M3 CTaOWIBHBIX
3EPHUCTBIX MAaTEpHAJIOB: 11€CKa, NeCYaHO-TPaBUMHON CMeCH, IPaBus,
1IEOHS, LJAaKOB U Op., U3 IPYHTOB, YKPEIUIEHHBIX BSKYLUMMM, MIH
rMapocoOU3UPOBAHHBIX [PYHTOB, a TAKKE U3 OPYTHX HEIYYUHHCTBIX
matepuanoB. [lokasaTeneM MX NMPUTOAHOCTH MO MOPO30CTOMKOCTH
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SBJISIETCA CTEMNeHb MYYMHHCTOCTH, onpenensieMas B JIabOpPaTOPHBIX
yclnoBusaX cornacHo AeicreyiomeMy I'OCT. Jlomyckaetcst NpHHH-
MaTh 3HAYEHHUsl CTENMEHU MYYHHUCTOCTH Mo Tabn. 4.1. u 4.2 HacTos-
uux Hopm.

2.23. Mopo303alUTHBIA CJIOH U3 3EpPHUCTBIX MAaTepUATIOB C
KoapduureHTOM DUIBTPaLMU HEe MeHee 1-2 M/CYT MOXET BBIMON-
HATb PYHKIIMIO ¥ JIPEHUPYIOLIErO CNosl, YTO TpebyeTcsl MOATBEPIUTh
COOTBETCTBYIOLIMM pacueToM. B 3ToM ciyyae ero ycTpauBaloT Ha
BCIO IUMPHMHY 3€MJISTHOIO TOJIOTHA C BBIXOAOM HAa OTKOCBHI HACBIH
WIM C YKIAOKO# TPYOYaThIX APeH WIM NPYTMX BOAOOTBOISILUX YCT-
POIACTB.

TomuuHa MOPO3032LUIMTHOIO CNIOSl YCTAHABIMBAETCS PAcyETOM
B COOTBETCTBUH C pa3ll. 4 Hacroswux HopM, a ero wmpuHa momKHa
MpeBHIUATh DIMPUHY BbILIETEXAlEero cjiosi He MeHee, yeM Ha 0,5M ¢
KOKAOH CTOPOHHI.

2.24. B MecTax npUMBIKAaHUS KOHCTPYKTUBHBIX CJIo€B HEOOXO-
OUMO IIpelyCMaTpUBaTh MEPEXOAHYI0 30HY, B IIpeneNax KOTOpOii
KOHCTPYKLMS JOPOXHON ONEXKIBI HOKHA U3MEHSIThCS TaKMM 00pa-
30M, 4TOOBI Ha KOHLIAX STOH 30HHI NMyYEHUE IPYHTOB COOTBETCTBO-
B0 Obl 3UMHEMY IONHSTHIO Ha CONpSraeMblX y4yacTkax. JLIMHY
MepexXoqHON 30HB HA3HAYAIOT TAKUM 0OOpa3oM, YTOOBI MHTEHCHB-
HOCTb M3MEHEHHUs My4YeHHs IpyHTa He npeBbuuaia 0,2 cM/M BPY
ycTpoiicTBe achaipro0eTOHHOIO MOKPBITHS.

2.25. Ha nyyuMHOOMAcHBIX YYacTKax, I€ TEXHUYECKH HEBO3-
MOXHBI WM 3KOHOMUYECKH HeLEeIecooOpasHbl TPalULMOHHEBIE Me-
POTIPUATHS MO 0OECMEYEHUIO MOPO30YCTOHYHBOCTH, CIEdyeT Mpemy-
CMAaTPHBaTh TEIUIOM3OAUPYIOLINE CJIOM U3 CIIELHATBHBIX MaTEPHAIOB
Il YACTUYHOTO WIM TOJHOTO NMPEeNOTBpAlLeHHs] NIPOMEpP3aHUs 3eM-
JisiHoro mnonotHa. i MX ycTpoicTBa B 0C060 HeGMaronpHATHBIX
TPYHTOBO-TMAPOJIOTHYECKMX YCIOBUAX («MOKDBIE» BBIEMKM, 3€MJISI-
HOE ITOJIOTHO B HYJEBBIX OTMETKAaX, HMU3KME HACBIMM, rAe IIyOuHa
NPOMEP3aHHUs TNPEBBIIAET PACCTOSHHE OT MOBEPXHOCTH IOKDBITUS
IO YPOBHSl IPYHTOBBIX BON WM [UIMTEJIbHO 3aCTAMBAIOIIMXCH IO-
BEPXHOCTHBIX BOI) CJEAYeT PacCMaTpUBAaTh BO3MOXHOCTH IpUMEHE-
HMs neHoruiactoB. Bribop HeobGxomamMMoit Mapku NMEHOILIACTA Cleny-
€T NMPOM3BOAUTD B COOTBETCTBHH C pa3ll. 4 HacTosgwux HopM.

16



B xayecTBe TEIIOM3OJIALMOHHOIO MATEPHANa MOXHO MCIIOJIb-
30BaTh TaKXKe Jierkue OETOHBbI, KOMIIO3ULIMU M3 YKPEIUIEHHBIX BSl-
KYWHMHA MECTHBIX MarepHaioB (IPYHTOB) WIM OTXOHOB IIpO-
MBILUTEHHOCTH U TIOPUCTBHIX 3aNoNHUTENeH (KepaM3uT, NEpiMT, ar-
JIOTIOPMT, IpaHyJbl MOJIUCTUPONA, U3MENLYEHHBIE OTXOABI MEeHOIUIa-
cTa) U Ap.

PaccrosiHMe OT IOBEPXHOCTH IMOKPHITUSL IO TEILUIOM30JIHMPYIO-
LIEro CJosi M3 MEeHoIvIacTa AOJKHO 6bITh He mMeHee 0,5 M (Wi Mc-
KIIIOYEHHS ToJIojiefa), a ero LIMPUHA JOJ/DKHA MpPEeBHIIIATh LIHPUHY
npoe3xeil yacty Ha 0,5—1,5 M ¢ Kaxmnoil CTOPOHB B 3aBUCHMOCTH
OT DIyOMHBI MPOMEP3aHMs 3eMJITHOTO MOJMIOTHA, a IIpH pacyere Ha
HEeAOMYIleHUEe MIPOMEP3aHUsI IPYHTOB IMOJ JOPOXHOI OfEeXIoi — Ha
1,0—2,0 ». TomuuBa nepBoro Haj IUIMTAMM MEHOIUIACTA CIOS Iec-
Ka JAOJKHA 6bITh He MeHee 0,2 M B YIIJIOTHEHHOM COCTOSIHHMH.

TonuuHy ¥ pacnoNoXeHue TEIUIOM30TUPYIOLIETO CJIOSl B KOH-
CTPYKUHMH ONpeleaioT TEIUIOTeXHHYecKHM pacyeroM. [edopmanu-
OHHBIE ¥ NPOYHOCTHBIE XapaKTEPUCTHKH MaTepHajia CJIosl, a TaKXKe
TOJIIMHY ITOCENHEro0 CleayeT YYMTHIBAaTh NMPH pacyeTe NOPOXHOMN
KOHCTPYKIIMH Ha NPOYHOCTbD.

MuHKMaTBHYI0O TIYOUHY PaclONOXEHHS TEIUIOM3OJMALHOHHO-
ro MaTepHaia OT MOBEPXHOCTH IMOKPHITUA YTOYHSIOT MO JAHHBIM
PErMOHABHOrO OIBITA SKCIUTYaTallMM KOHCTPYKLMHA C TEIUIOM30JIH-
PYIOLUMMH CJIOSIMH.

ONTHMaNbHYI0 KOHCTPYKLIMIO ¥ THI TEMIOM3ONALMOHHBIX
MaTepualioB clelyeT BHIOMpaTh Ha OCHOBAaHHM TEXHHMKO-
9KOHOMMYECKOI'O CpaBHEHHUs BAPHAHTOB, PABHOLIEHHBIX IO MOpO-
30yCTONYMUBOCTH.

2.26. [IpenupyiolLye CJIOH NpH 3-eif cxeMe yBIaXHeHHs paGo-
Yero CJIosl 3eMJITHOTO TIOJIOTHA YCTPAHUBAIOT Ha BCEX YYacTKax; MpH 1
U 2-i cxeMax — B paiioHax ¢ GOJNBIIMM KoJlKMyecTBOM ocankos (11—
Il nopoXHO-KIMMAaTHYECKHE 30HBI), a TAKKE €CIH B OCHOBAHWK
Mpoe3XeH YacTH BO3MOXHO CKOIUIEHME BOABI, MPOHMKAIOLIEH C Mmo-
BEPXHOCTH (3aTSDKHBIC MPONOJIbHBIE YKIOHBI, HAMHYUE CPABHHTEIb-
HO JIETKO BOIONPOHHMLAEMBbIX I'PYHTOB Ha 0OOYMHAX, BOTHYTHIE Iie-
PeOMBI NTPONOJNbHOrO Npoduwisa, mpwieralolye K mpoe3xeil yacra
3eJICHble HACAKNCHHA M Ta3OHBI U Op.).
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JpeHupylolye cjaom cleayeT ycTpaupaThb M3 I1€CKa, IpaBHii-
HBIX MaTEpHAIOB, OTCOPTUPOBAHHOIO LUIAKA W APYTHX GHABTPYIO-
IMX MarepuanoB. B KoHcTpyKumsx, riie ApeHMpYIOIWMit cioi pac-
TIOJIOXEH BhILIE DIYOMHBI IMPOMEpP3aHMs, MaTepHaNBl JOJKHBI 001a-
IaTh MOPO30OCTOHKOCTBIO ¥ JOCTaTOYHOH NpoyHOCThIO. TpeGyeMsblii
Koz puuueHT GUIBTPaUUU MaTepyana IPEHUPYIOLIErO CJOS ONpe-
JeJsAI0T pacyeToM, YYUTHIBAsi F€OMETOUYECKME IapaMeTphl Mpoe3-
XeH 4acTH M ApyIHE YCIOBHS, HO OH IO/DKEH COCTABJIATh HE MEHee
1 ¥ 2 M/CYT COOTBETCTBEHHO Ha YYaCTKdX B HACBIM U BBIEMKE.

Ilpu BbeiOOpe Marepuana il APEHUPYIOIIENO CJIOS YUMTBIBAKOT
MPOYHOCTHBIE CBOMCTBA, RIMAIONME HA IPOYHOCTD HOPOXKHOM OREXIbL.

B GonpluuHCTBE cily4yaeB, 0c00EHHO Ha MYYHHOOMACHBIX Y4a-
CTKaX, PallMOHeIbHO YCTPOMCTBO BEPXHSH YacTH 3eMJISTHOIO MOJOT-
Ha M3 JApeHUpYIOLIero MarepyHana 6e3 BomoorBona. Eciu o6beM Bo-
abl cocraBiser Gonbiue 0,007 M/cyr Ha 1 M2 mpoesxeit 4acTH, a
TaKXe B BHIEMKAaX U B MECTaX C HYJEBHIMH OTMETKaMHM, TO paccMar-
PHBAIOT BapHaHT YCTPOMCTBA MPOMOABHBIX TPyOUATHIX ApeH (M3 pas-
JUYHBIX MaTepHaIOB, a TaKXKe IUIOCKMX TEOCHHTETHYECKUX ApeH M
IpP.) Y KpaeB Mpoe3Xeli YacTH ¢ MonepeyHbIMM BBIMTYCKAMM, a TAKXKeE
MIPOAOJIBHOIO APeHaXa U3 KPYMHOMOPHCTOIO MaTepuaa.

JpeHaxHyl0 KOHCTPYKLHIO cjeqyeT BHIOMpaTh Ha OCHCBaHHH
TEXHHKO-3KOHOMHYECKOTO CPaBHEHHSI BAPHAHTOB.

2.27. Ha yyacTKax ¢ 3aTsSDKHBIMH YKJIOHaMM (IIpONOJIBHBINA YK-
JOH OoJsblle MOMeReYHOro) IS NepexBaTa W OTBOJA BONbI, Tepe-
Melaole#cst B IpEeHUPYIOIl>M CJIoe BIOJIb JOPOrH, MpeaycMaTpH-
BAIOT YCTPOMCTBO MEJIKMX Ipope3eil B IPYHTOBOM OCHOBAaHMH C YK-
JagKoW B HMX NepdOPHUPOBaHHBIX TPYD, TPYOUaThIX PWILTPOB WIH
me6Hs C MPOTUBO3AWIKBAIOILEH H3OMSLIMEN.

2.28. C ueNbl0 CHM3UTh HAKOIUIEHME BJIard B BEpXHEiH 4acTH
3eMJIZHOTO HOJIOTH2 MOXHO IpEAYCMOTPETh BOAOHENPOHHLAeMbIe
MPOCJIOHKH (M3 pamIUYHBIX MaTepHANOB) Ha BCIO LUHPUHY 3€MJISTHO-
ro monotHa. Ilpu miMpuHe 3emigHoro moxorHa Gonee 15M W Hanu-
YUK BONOHENPOHHUIAEMOrO TOKPHITHS JONYyCKaeTcss YCTPOMCTBO
3aMKHYTBIX IIpOCIoeK («000iM») Ha LIMPUHY npoe3xeit yactu. Imy-
OMHa 3aJIOXEH¥Vs NPOCIOHKH OT NMOBEPXHOCTH MoKphiTusi Bo II mo-
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POXHO-KJIMMaTHYECKO#H 30He JomkHa Gbith 6onee 90 cM, B III — 80
cM, BIV — 70 cM 1 B V 30He — 65 cM.

2.29. KanwuisponpephiBaloLye NpociaoikKyu TonumHoik 10—15
CM M3 KDYITHO3EPHHCTOrO I€CKa WIM TI'paBHSl YCTPaMBalOT Ha BCIO
LIMPUHY 3eMJISHOro nojiotHa. Ui npefoxpaHeHUs OT GBICTPOro 3a-
TPA3HEHMsS] NOL NPOCAOHKOA M Hal Hed HeoOXoOMMO mNpexycMaTpu-
BaTh MPOCAOHKU (PHIBTPEI.

2.30. B 10XHbIX paifoOHaX CYLIECTBEHHOE yMEHbIlIEeHHE obbeMa
MUIpHMpyolIe# (NpeuMylIeCTBEeHHO NapooOpa3Hoi) BIarM MOXHO
JOCTHYD C TOMOLUBIO CNOEB MAPOU3OALMM U3 MONUMEPHBIX PYTOH-
HBIX MaTrepHalioB, 'PyHTa, 06paGOTaHHOIO OPraHHYeCKHUM BSIKYLIMM
BELECTBOM, WIH CJIOEB M3 THIATEIBHO YIUIOTHEHHOTO TIpYHTa B
«0boitMe».

2.31. Ecnu KpynmHOOGJIOMOYHBIN Marepuan (THna wie6GHs, rpa-
BHUf, IIUIaKa) YKJIAObIBAETCA HEMOCPEACTBEHHO Ha IPYHT 3€MJISHOIO
MOJIOTHA, TO MpPeAyCMaTPMBAIOT NPOCHONHKY, NPENATCTBYIOILYIO
B3aUMOIIPOHUKAHUIO MaTEPUATOB CMEXHBIX CNOEB, U3 MEJKOro Iie-
6Hs1, BbiceBoK (0—10 MM), rpaBHifHO-TIECY4HBIX cMeceif, KPYTIHBIX U
CpefHell KpYMHOCTH MTeCKOB, HEMbUIC\aThIX LUIAKOB, HEMYyYHHHCTHIX
30JI01LUTAKOB, CHHTETHYECKHUX TEKCTWIBHRIX MarepuanoB ¥ Ap. Ton-
WIMHA 33LIUTHON MPOCTONKU U3 IPYHTA, YKPEIUIF AHOTO BSDKYILMMH,
5—8 cM; u3 3epHHcTOro Marepuana — ot 5 1o 20 cM B 3aBUCHMOCTH
OT CTENEHH YBEBKHEHHS TPYHTa 3eMIsSHOro mnoxortHa. Ilpocno#ky
U3 TEOTEKCTWIBHBIX MaTepHaloB Clely T MPERYyCMATPHMBATD TakKe
IpH YKIaaKe KPYTHOMOPUCTHIX MAaTePUATOB Ha MECYAHBIN CIIOK Ha
noporax [—III kareropuii.

OCo6eHHOCTH KOHCTPYHPOBAHHS NOPOXKHBIX OAEKI
€O CIIOAMH H3 MANONPOYHBIX MATEPHAIOB
H N0GO0YHbIX MPOAYKTOB NPOMBILILICHHOCTH

2.32. BO3MOXHOCTb MPUMEHEHHS] B MHOPOXHBIX OJEXAAX cia-
6BIX M3BECTHSAKOB, OINOKM, PABUMHBIX MaTepUaIOB, ApPECBbl, PaKy-
HIeYHMKA MCKYCCTBEHHBIX KaMEHHBIX MarepuaioB M Ap. 6e3 obpa-
60TKM BSDXYIIMMH OMpeNesieTcs COOTBETCTBU'1 UX CBOHCTB Tpebo-
paHuAM neiictyouiero FOCT. Ha yyactkax ¢ HeGnaronpHATHHIMH
IPYHTOBO-THAPOJIOTHYECKHMH YCJIIOBHSIMM HE ROIYCKAETCS HCNOJMb-
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30BaHHE B OCHOBAaHMH (JaXe HMXHHX cloes) HeoOpaboTaHHBIX Ma-
TEPHATOB, HE OTBEYAIOIIUX IO 3epHOBOMY COCTaBY TpeboBaHMsIM
aevicraytomiero 'OCT, a Takxke MaTepHallbl C YUCIOM IUIACTUYHOCTH
yacruu Meipye 0,16 MM Bolte 7.

2.33. JlopoXHbie OfEXIbl C OKPHTHEM U3 00pabOTAHHbIX WK
HEoOpabOTaHHBIX MANIONPOYHBIX MATEpPHAIOB HA IMECYaHOM, TIpa-
BUHHOM H 1€6EHOYHOM OCHOBAHHMSAX WM Ha OCHOBAHUSX U3 YKpe-
IUIEHHOro IpyHTa gomnyckaiores B IV u V JopoXHO-KIHMAaTHYECKUX
301:aX NPH MHTEHCHMBHOCTH ABMXEHMs He Gonee 100 aBr/cyr ¢ Ha-
rpy3koii Ha ocb He 6omee 70 kH. Ilpu Gosbumieli MHTEHCHBHOCTH
IBUXCHHUS BCEIZa CIEAyeT NMpeaycMaTpuBath oOpaboTKy Manionpou-
HBIX MaTepHATIOB OPraHNYEeCKHMH M HEOPraHUYECKHMMH BSDKYIIMMHU

U1 ycTpOMCTBA OCHOBaHMIl ITOA YCOBEPLIEHCTBOBAHHBIE IO-
KDBITHSI WM TIOKPHITUH Ha aBTOMOOWIBbHBIX goporax IV—V karero-
pHii MOXHO MCMONB30BAaTh LIE6EHOYHO-TPABHIHO-TIECYAHBIE CMECH
Ha OCHOBE CJ1aboro U3BECTHSKOBOIO LieCHs, paKyleYHUKA, PEYHBIX
MMECYaHHUKOB H Ip., @ TAKXKe IPaBUIHbIC MaTEPHATbl, YKpPEIUIEHHbIE
HEOPraHUYECKUM BSDKYILMM.

2.34. IlInaxoBblii 1eGeHb H3 BBICOKOAKTHBHBIX M AKTHBHBIX
LIUTAKOB MOXHO NPUMEHSATh IUIA YCTPONCTBA MOKPHITHA Ha aBTOMO-
6mIbHBIX goporax IV—V kateropuii 1 OCHOBaHHt (M3 YAy4dILEHHBIX
M HeyIyJlIeHHBIX LUTakoB) Ha noporax II—IV xareropuii. IlleGenn
HEYCTONYHBOH CTPYKTYpHl M3 aKTMBHBIX LIUIAKOB MOXHO MCIIOJIb30-
BaTh TOJNBKO B OCHOBAHMAX, a 11eOEHb U3 MAIC AKTUBHBIX HUIAKOB
HEYCTOMYHBON CTPYKTyphl — IIOCJ€ IpHOOpETEHUA HMH YCTOM-
YUBOMH CTPYKTYPHI.

I moBbIlIEHHS MOHOJHMTHOCTH M IIPOYHOCTH CJIOEB M3 KHC-
JIBIX MQJIOAKTHBHBIX 1IUIAKOB C MOJIYJIEM OCHOBHOC1M Huxe 1 cieny-
€T IpegycMaTpuBaTh 106aBKY K LUIAKOBOMY LIEOHIO MEJIKUX YacCTHUL
U3 aKTUBHBIX HITaKOB M 2—3% rameHoit u3Bectw wiM 20—25%
(Macchl me6HA) MOJIOTOTO IpaHYJIMpPOBaHHOro 1UTaka. s ycrpoii-
CTBAa CJIOEB JOPOXHBIX ONEXH C YIYYIIEHHHIMH NMPOYHOCTHBHIMM M
JepopMALIMOHHBIMH KayecTBaM#l NPHMEHSETCsl LIUIAKOBBIN 1eGeHb,
o6paboTaHHbIi OpraHNYeCKMMH ¥ MMHEPIbHBIMU BSDKYILMMH.

Kucible MeTaUTypruyecKue lulaki uenecoo6paz?ﬂo obpabarsi-
BaTh KAMEHHOYTOJIbHBIMH JerTaMu (¢ yyerom tpebosanuit T'OCT Ha
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IIErTH), KOTOphie OLJANAIOT LoJee BHICOKMMH aJr€3HOHHBIMH CBOWM-
CTBaMM NO CPaBHEHMIO ¢ HePTAHBIMMU, a TaKKe OUTYMHON 3MYIbLCH-
€if C U3BECTbIO, AKTUBHOM 30JI0M YHOCA U T. I.

IoBbimeHHe NMPOYHOCTH H CTAGHILHOCTH
paboiero cjios 3eMJISHOrO NOJOTHA

2.3S. s noBbillieHWsi IPOYHOCTH ¥ CTaOGMIBHOCTU paboyero
CJIOs 3eMJISTHOTO NOJIOTHA HEOOXONMMO NMPUMEHSATb HENyYMHUCTHIE,
MAIONIYYMHHUCTBIE M cJIaboHaOyxaioulue rpyHTHI, 3ALUTY IPpYyHTa OT
YBIQXHEHHUS MOBEPXHOCTHBHIMU M TOA3EMHBIMU BOAZMHM U T. II.

B III—V nopoxHO-KIMMaTHYeCKUX 30HAX Ha yyacrkax ¢ 1-i
cXeMoif YBIaXKHeHMsi JOMycKaeTcsi YIUIOTHEHMe BEpXHe# 4acTu pa-
6ouero cnost (rommuHoi 30—50 cM) mo KoadduLMEHTa YILUTOTHE-
Hua 1,0—1,05. Cnoit rpyHTa NOBBILIEHHO! TUIOTHOCTH CIERYET pac-
CMaTpUBaTh KaK CaMOCTOSITENbHBIA KOHCTPYKTHBHBIA CIIOH, pacyer-
-4pie nedopMaLlMOHHbIE ¥ IIPOYHOCTHBIE XApaKTEPUCTUKH TPYHTa
KOTOPHIX HAZHAYAIOT HA OCHOBE CHEUHANLHBIX WCHBITAHUEA.

Ipu yctpoiicTBe Cosi MOBBILEHHON IUIOTHOCTH M3 CBSI3HOTO
(Habyxaioliero) rpyHTa IpeaycMaTPUBAIOT Mepbl MO 3aLUTE €ro OT
YBITQKHEHMS.

2.36. TIpu pacyeTHON OTHOCHTENIBHOM BIAKHOCTH IPyHTa GO-
nee 0,7 B yuciae BO3MOXHBIX MEPONPUSATHHM MO MOBHILICHHIO CTa-
OwibHOCTH paboyero ciosi clenyeT paccMaTpuBaTh yKpeIUIEHHE ero
BepXHeH 4acTH HeGONBLUIMM KOJIMYECTBOM BSDKYIUMX (Hampumep, 3—
4% uemeHta, 10—15% 301 yHOCA WIH TIpaHy/JMPOBaHHBIMM LLIA-
KaMH, U3BECTHIO U T. M.).

VYuer perHoHAILHBIX 0COOEHHOCTEIH

2.37. Mpu MpoeKTHPOBAHUM NOPOXHBIX ONEXI B Pa3THYHBIX
pervoHax, Hapsiiy C YY€TOM OOIUMX HOPMAaTHBHBIX IOJIOXEHHUH M
Hactosuux HopM, cieayer pyKoBOICTBOBaThCA YKA3aHMSAMH CHELH-
QIbHBIX PETMOHAIBHBEIX HOPMATHMBHO-TEXHWYECKUX NOKYMEHTOB, yT-
BEpXIEHHBIX B YCTAHOBIEHHOM Iopsinke. IIpy OTCYTCTBHU TakMx
JMOKYMEHTOB CJIeflyeT PYKOBOACTBOBATHCS MONIOXEHUAMHM HACTOSIIMX
Hopwm.
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2.38. PacyeTHnle TeMmepaTypbl, AeOpMallMOHHbIE W TPOYHO-
CTHblE XapaKTEPMCTHMKH IPYHTOB M IIOPOXHO-CTPOMTENBHBIX Mare-
PUAIOB NPU OTCYTCTBUM PETMOHATIBHBIX HOPM CJIENlyeT Ha3HAyaTh B
COOTBETCTBUU C PEKOMEHIALMAMM IPUIOXEHUH 2 u 3 (crmpaBoy-
HBIX).

2.39. B paiioHax pacnpoCTpaHEHHS BEIHOMEP3JIbIX IPYHTOB
IOPOXKHYIO OHECXAY KOHCTPYHUPYIOT C YYETOM IIPUHUMIIOB PEryJIHpO-
BaHMSl MEP3JIOTHOIO COCTOSIHMSI Ha OCHOBE TEIUIOTEXHMYECKHUX pac-
YETOB, BBINOJHSEMBIX IO CIELMATBHBIM HOPMAaTHBHO-TEXHHYECKUM
IOKyMEHTaM.

Ipu npoexTupoBaHUU HOPOr B paifloHaX OpOLIAEMBIX 3eMeJib
HEOOXOIMMO YYUTHIBATh HebJIAronpuUATHOE BIMsHME Ha paboTy Ho-
POXHOIf KOHCTPYKLUMH HOBBILIEHHOIO YPOBHSI TOI3eMHBIX BOX BO
BpeMsl IIOJIMBOB CEJIbCKOXO3SIHCTBEHHBIX YTOAWMH, MECTHOrO MOBBI-
LIEHUS TMOA3EMHBIX BOA BOJIMU3U COOPYXEHUH OpPOCUTENIbHOH CEeTH,
3aTOIUIEHUSI PE3EPBOB M BOMOOTBOIHBIX KIOBETOB.

IMpu KOHCTPYMpPOBaHMM IOPOXHBIX ONEXA B MECYAHBIX MYCTHI-
HSIX CJIeAyeT IIpelyCMaTpuBaTh YKPEIUICHUE NTOBEPXHOCTH MecKa Mol
JOPOXHOI OJeXA0i: B BUE CIOS M3 CBSI3HOrO IPyHTa TOJMUIMHOM 15
CM MU M3 ONTUMAJIBHOM CMECH MEeCKa M CYIJIMHKA, WIM U3 TecKa,
obpaboTraHHOro GUTYMHO# 3MYJbCHUEH, C UCITONb30BAHHEM IE€OTEK-
CTWIBHBIX MaTepHaIOB U T.II.

3aluTHBIE CIOH M3 YKPEIUIEHHBIX WM HEYKpeIUIEHHBIX MaTe-
PHATOB Ha 3eMJITHOM ITOJIOTHE U3 GapXaHHBIX MECKOB clenyeT pac-
CMaTpUBaTh KaK KOHCTPYKTHBHBIE 3JIEMEHTBI JOPOXHOM ONEXIbI.

TIpuHUANB HA3HAYEHHUA KOHCTPYKIMH JAOPOKHBIX ONEKN
NpH NPOEKTHPOBAHHH PEKOHCTPYKUMH CYIIECTBYIOLHX A0pOT

2.40. Ha yyacTkax peKOHCTPYMPYEMBIX IOpPOr, [Jie YCTpauBaioT
HOBYIO JOPOXHYIO OHEXIy, NpPOEKTUPOBAaHME IOPOXHOM ONEXIbl
BBITNIOJIHSAIOT B COOTBETCTBMM ¢ HactosiuuMu Hopmamu. Tlpu coxpa-
HEHUHU WIM MCNOJB3OBAHMM CTapoOil JOPOXHOM ONEXHbl ClEayeT py-
KOBOJCTBOBATbCS IMOJOXKEHUSMH CHELMATBHBIX HOPMAaTHBHBIX HO-
KYMEHTOB Ha OCHOBE JETAIbHBIX NAHHBIX O KOHCTPYKLHH CYyLIECT-
ByIOLLIEH JOPOXHOI ONeXIbl, COCTOSHUM €€ KOHCTPYKTHBHBIX CJIOEB
M OLEHKH CITOCOOHOCTH 3THX CJIOEB BBIMTOMHATH CBOM (YHKLHMH.
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JUis nony4eHUs: MCXOMHBIX NaHHBIX CYLIECTBYIOLIAs NOpPOXHas one-
Xaa ¥ pabouuit cioé 3eMISHOro MOJOTHA MOMXHBI ObITh AETAIHHO
obcrenoBaHbl ¢ BRIMOMHEHHEM OYpOBBIX M Apyrux pabor WM MCIbITa-
HUH, NMO3BOJISAIOUIMX MOMYYUTh HeoOxomumywo HHdopMalmio. Konu-
YECTBEHHYIO OLIEHKY MPOYHOCTH M MOPO3OCTOHKOCTH KOHCTPYKUUU
OCYLIECTBJSAIOT IO METONAM, U3JIOXEHHBIM B HacTosalux Hopmax.

Ilpu pa3paboTke NpPOEKTHOro pellieHHs NOKHBI GBITH pac-
CMOTPEHBI BOIPOCHI:

<> UeJecoobpa3sHOCTY UCIIONB30BAHMS CYLUECTBYIOLIEH HOPOX-
HO OfeXObl MIM OTAEJIbHBIX €€ KOHCTPYKTHBHBIX cjloeB 6e3 mpen-
BapUTENBHOIO pa3pyLUeHUs;

<> eJIECOO0Pa3HOCTh UCIONB30BAHUS MAarepHaioB KOHCTPYK-
TUBHBIX CJIOEB NOCJE UX NMepepaboTKH;

<> HEOOXOIMMOCTb YCUJIEHUS CYLIECTBYIOLIEH KOHCTPYKLIHMH,

% HEeoOXOOMMOCTb MOBBIIUEHUS MOPO30CTOMKOCTH CYILECT-
BY:OlU€i KOHCTPYKIIMHY;

<> HEODXOZHMOCTD YNIYYIHEHHS APEHHPOBAHHA CYLHECTBYIOUIEH
KOHCTPYKUHH;

<> HeobXOAMMOCTh U3MEHEHHSA KOHCTPYKLUHMH YKpeIUieHus 060-
YHH;

<> HEOOXOAMMOCTb YHIUPEHHs] NOPOXHOH OHEXAbl M CIIocob
YIIMPEHHUS.

3. PACUET JOPOXHBIX OJEX/] HA IIPOYHOCTDH

OcHoBHBIE NOJOXKEHHA

3.1. INon mpoYyHOCTBIO NOPOXHOM ONEXIbI MOHHMAIOT €€ CHOo-
COGHOCTb COMPOTHUBRIATLCSH TNMPOLIECCY Pa3BUTHSA OCTATOYHBIX JAedop-
Mauui M paspylieHMH NMOI BO3IEHCTBHEM KacaTeNbHBIX H HOPpMAIb-
HBIX HanpsXeHui, BO3HUKAIOWIMX B KOHCTPYKTHBHBIX CJIOSAX U MOA-
CTMJAIONIEM [PYHTE OT PpacyeTHOH Harpy3kd (KpaTKOBpeMEHHOM,
MHOTOKPAaTHON WM IUIMTENbHO ACHCTBYIOLUEH OAHOKpPaTHOM), NpH-
JIOXEHHOH K MOBEPXHOCTH MOKPBITUS.

3.2. Meroauka OUEHKH NPOYHOCTH KOHCTPYKLMH BKIIOYAET
OLIEHKY NPOYHOCTH KAaK KOHCTPYKIUMY B LEAOM (C HMCHOMB3OBAHUEM
3MIUPUYECKOH 3aBUCHUMOCTH RONYCKAEMOro YRpPYroro mporu6a or
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YHcJia MPUIIOXKEHUH HArpy3Kd), TaKk U C YYETOM HarnpsXKeHUH, Bo3-
HMKAIOLUX B OTHEJIBHBIX KOHCTPYKTHBHBIX CNOSIX U yCTaHaBJIMBae-
MBIX C UCIIONIb30OBAHUEM PEILIeHUI1 TEOPHM YIIPYTOCTH.

3.3. IopoXHYI0 Omexay clefyeT MPOeKTUpOBaTh ¢ TpebyeMbiM
YPOBHEM HAIEXHOCTH, MOJ KOTOPOH INOHMUMAIOT BEpOATHOCTH Ge3-
OTKa3HOi paboThl B TeYEHHE MEXPEMOHTHOro nepuona. OTKa3 KOH-
CTPYKUMU MO TPOYHOCTH (PU3MYECKH MOXET XapaKTepU30BaThCS
obpa3oBaHHeM MPOHOJIbHOM U MoNnepeyHoil HEPOBHOCTEH MOBEPXHO-
CTH, CBSI3aHHO# C NMPOYHOCTHIO KOHCTPYKUUM (MOonepevyHble HepoB-
HOCTH, KOJI€sl, YCTAIOCTHBIE TPELUMHBI) C MOCAEAYIOIUUM Pa3BUTHEM
JIPYTHMX BUNOB NechopMaliMii ¥ paspylieHui (4acTbie TpEILMHBI, CET-
Ka TpellMH, BHIOOMHBI, MPOCANKH, NpojioMbl U T.1.). HoMeHKnarypa
nedekToB U MeToAMKa MX KOJHUYECTBEHHOW OLEHKH OMNpelnesioTcs
CIIELIMATBHBIMK HOpPMAaMM VISl 3KCIUTyaTalluy JXOPOr.

3a KonMMYecTBEeHHBIN MoKa3aTejlb OTKa3a JOPOXHOW ONEXIBI
KaK 3JIeMeHTa JIMHEHHOrO0 HMHXEHEPHOro COOPYXEHHUS! UCIIOJIB3YIOT
npenenbHbik KOIQMUIUHUEHT paspylIEHUs m,, NPENCTABISIOLINI co-
0oif OTHOLIEHUWE CYMMApHOW TMPOTAXEHHOCTH (UJIM CYMMapHoi
IUIOIIAOH) YYaCTKOB JOpPOTH, TpeOyoLIMX PEMOHTa M3-3a HeAOCTa-
TOYHOI NMPOYHOCTH JOPOXHOH OAEXIbl, K OOLIEH MpOTAKEHHOCTH
(M obuleit TIJIOMIAAM) AOPOrM MeXIY KOppeCcNOHAUPYIOUIMMH
NyHKTaMH. 3Ha4YeHHs M, B 3aBUCHMOCTH OT KAMUTAIBHOCTH JOPOX-
HOM ONIeXNbl ¥ KaTerOpUM JOPOTH clieflyeT MPUHUMATh B COOTBETCT-
BUU c Tabm. 3.1.

3.4. TIpovyHOCTh KOHCTPYKLIMM OLIEHHBAETCS BEIUYMHON KO-
a¢pduumenta npoyHocTH. [Ipu olieHKe MPOYHOCTH KOHCTPYKIUU B
LIeJIOM [10 JOIYCKaeMOMY YNpyromy nporuby oH omnpenensiercs no
¢opmyne

Koy =loon/1=Eoa/E™ 6 , (3.1-a)

rie lpon ¥ | — COOTBETCTBEHHO MOMYCTHMBIA W pacyeTHBIH OOLIMiA
NpOrudbl KOHCTPYKIMH NOJ PAacCYeTHOMN Harpy3Koi.

Exsu E]¥ — cOOTBETCTBEHHO pacyeTHBIH U Tpebyemblii obiMe

MOJYJH YIPYIrOCTH KOHCTPYKLIMM, OINpedeasieMble MpU pacyer-
HOIl Harpy3ke.
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Ipu oueHKe NPOYHOCTH KOHCTPYKLHMM IO JOMYCKAaeMbIM Ha-
NpSDKEHUAM B KOHCTPYKTMBHBIX CJIOSX K03GhGdHUMEHT NpPOYHOCTH
onpenensor no dopmysne

Ky, y=°don/ Cpacus (3.1-6)

THE Opgex M GJop — COOTBETCTBEHHO PACYETHbiE AEWCTBYIOLIME U IO-
MYCTUMBIE HANPsSDKEHUST (HOPMAIBbHbIE WIF KacaTeNibHbie) OT
pacyeTHON HarpysKu.

3.5. KoadpuumueHT mpoYHOCTH BHOBB IIPOEKTHUPYEMON KOHCT-
PYKUMM JOMXEH OBbITH TAKHUM, YTOOBl B 3aJaHHBI MEXPEMOHTHBIH
MEpPHOA He HACTYMHJI OTKa3 MO NMPOYHOCTH C BEpOSTHOCTBbIO Gojee
3amaHHoOM, T.e. YToObl ObUTa obecneyeHa 3agaHHas (Tpebyemas) Ha-
IEXHOCTb.

3.6. Jnsa ofecnieyeHust 3aiaHHON HaleXHOCTH (ofecrneyeH-
HOCTH IO MPOYHOCTH) KO3(DDHULIMEHT MPOYHOCTH MPOEKTUPYEMOH
KOHCTPYKUHMHU 110 KaXJIOMY U3 pacYeTHbIX KPUTEPHEB He NOIKEH
OBITH HUXE MUHUMAIBHOIO TpeOyeMoro 3HayeHus mo Tabn.3.1.

3.7. Tlpu pacyere ONpeNessAIOT TOJMIUMHY CJIOEB OJEXAB! B Ba-
pUaHTaxX, HAMEYEHHBIX NPY KOHCTPYMPOBAHMM, WIH BBHIOMpAIOT Ma-
TEpUai ¢ COOTBETCTBYIOIUMMH IHeHOPMAUNOHHBIMM M TPOYHOCTHBI-
MU XapaKTepUCTUKAMU NPH 3a4aHHOM TONILKHE CIOEB.

3.8. Ortka3s mpopoxHoit omexanl (cM. 1.3.3) H3-3a HeOOCTaTro4-
HOH €e MPOYHOCTH MOXET BO3HUKHYTh B pe3yJbTare:

<> HaKOIUIEHMS IIOJ BO3JAENCTBHEM KacaTeJIbHBIX Halpsxe-

HU#, BO3HMKAIOIUMX B KOHCTPYKTMBHBIX CIOSX U NOINCTH-

JIAIOIIEM TPYHTE OT TPAHCIOPTHON HArpy3Ku, HeINONYCTH-

MBIX OCTaTOYHBIX AedopManmil ¢ moTepeit poBHOCTH MNO-

BEPXHOCTU IIOKPHITUS M COOTBETCTBYIOIIMM CHHXEHUEM

CKOPOCTU [BUXEHHS JO MCTEYEHUS 3aNaHHOrO Ccpoka

CJIYXOBbI KOHCTPYKUMH;

<> YCTAJOCTHHIX pa3pylieHUHA MOHOJMTHBIX CI0€B KOHCTPYK-
LMK TOA BO3AECHCTBUEM PpACTSATMBAIOIIMX HANPSAXKEHUH OT
MHOIOKPAaTHOIO MPHIOXEHUS TPAHCIIOPTHOW HAarpy3ku ¢

HHTEHCUBHOH NOTepedl TPaHCIOPTHO-3KCILJIyaTallHOHHBIX
CBOMCTB.
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Tabauya 3.1

Tpebyembie MunManbnie KO3 GUIHUEHTH NPOYHOCTH MPH 3aJAHHBIX
YPOBHAX HAJEXHOCTH A pacyeTa JOPOXKHBIX 0K
110 Pa3An4HbiM KPHTEPUAM NPOYHOCTH

Tun go- | Karero- TIpenens- 3apanHas | Tpebyemslit KO3 dHUHEHT
poxﬂoﬁ pust HBI# KO- HalleXx- TMPOYHOCTA IO KPUTECPHIO
ONEXbI noporu >hbuim- HocTb K, | ynipyroro | cmsura K™,
eHT pa3‘ npornﬁa N pacTsIXKECHHA
pylUeHHs Ky npl}":ﬂ'ﬁe
m »
2.
Kamu- I 0,05 0,98 1,50 1,10
TaNbHBIHA 0,95 1,30 1,00
11 0,08 0,98 1,38 1,10
0,95 1,20 1,00
I 0,10 0,98 1,29 1,10
0,95 1,17 1,00
0,90 1,10 0,94
v 0,10 0,95 1,17 1,00
0,90 1,10 0,94
0,85 1,06 0,90
0,80 1,02 0,87
OGner- 13 0,15 0,98 1,29 1,10
YeHHBbIH 0,95 1,17 1,00
0,90 1,10 0,94
v 0,15 0,95 1,17 1,00
0,90 1,10 0,94
0,85 1,06 0,90
0,80 1,02 0,87
A" 0,15 0,95 1,13 1,00
0,90 1,06 0,94
0,80 0,98 0,87
0,70 0,90 0,80
Tepexon- v 0,40 0,95 1,17 1,00
HBIH 0,90 1,10 0,94
0,85 1,06 0,90
0,80 1,02 0,87
\Y 0,40 0,95 1,13 1,00
0,90 1,06 0,94
0,80 0,98 0,87
0,70 0,90 0,80

llpumeuanue. Jlopoxcnwe 0dencdu nepexodnozo muna no Kpumepuio pacmaxce-
HuA npu us2ube He paccuumweéarom
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B COOTBETCTBUM C 3THUM pacyeT Ha MPOYHOCTb BBIMOJIHSIOT MO
JOMyCKAaeMbIM HArNpsKeHUSM Ha CABUT B CJIOSIX C IIOHWXEHHOH co-
TPOTUBIISIEMOCTbIO CABUTY U HA pacTsXeHue NMpu U3rude — B MOHO-
JIUTHBIX.

Pacyer npoyHOcTM KOHCTPYKLMM B UejsoM 6e3 yyera Mexa-
HU3MA HapylleHWsi IPOYHOCTH BEAYT 10 JOMYCTUMOMY YIPYIroMy
nporuby (unu tpebyeMoMy ob1IEeMYy MOLYNIIO YNpYrocTH).

3.9. opoxHbie ofexXasl Ha MeperoHax pacCYMTHIBAIOT Ha
KpaTKOBpeEMEHHOE MHOTOKpPAaTHOE AEHCTBUE MOABUXHBIX HArpy3ok.
[MpyunuMaemble 3HayeHUs NApaMeTPOB IMPOYHOCTHBIX M AedopMa-
LHOHHBIX XapakTepUCTMK MaTepHaloB M IPYHTa B 3TOM cjydae
JOJIXHbBl COOTBETCTBOBATh YKa3@HHOMY XapakKTepy NpPHIOXEHHS Ha-
FPY3KH.

JlopoxHble oaexXabl Ha OCTAHOBKAX, NMEPEKPECTKaX, Ha MOAXO-
nax K NepecevyeHMsIM C XeNe3HONOPOXHBIMU NMYTAMM U T. 1. AOJIXK-
Hbl OBbITb JOIMONHUTENILHO MPOBEPEHb Ha OIHOKPATHOE HarpyXeHue
UIATE/IbHOCTbIO He MeHee 10 MHH; Ha CTOsHKax M oboYyMHax — Ha
nponosxureasHoe (6onee 10 MMH) OZHOKPAaTHOE HarpyXxcHHe, Hc-
MoJIb3ysl CTaTUYECKHe 3HAYEHMS PAacYeTHBIX MapameTpoB (Ko3dpdu-
UMEHT Ha MOBTOPHOCTb He BBOIAMTCS). Pacuer BemeTcst Mo KpUTEpH-
SIM CIBMIA B IPYHTE U cNabOCBA3HBIX MaTrepUaiax.

3.10. INpu pacyere KOHCTPYKLHIi CO CIOSMM M3 GHTYMOMMHE-
pabHBIX MATEPHAIOB YYMTHIBAIOT BIMSIHME HA MX CBOWCTBA TEMIe-
parypbl. IIpu pacuere cinoeB acanbToOeTOHHOrO MOKPBITUSA Ha pac-
TAXEeHHe Mpu U3rube ero xapakTepUCTUKH AOKHbBI COOTBETCTBOBATh
HU3KMM BeCEHHUM TemrneparypaM (cM. Taba. | npur. 3). Ilpu pac-
yete cJoeB M3 cHabocBA3HBIX M2TepUaloB M IPyHTa Ha co-
NpPOTUBNCHUE CABUIY MOAYIb YNpyroctu acgajsbToOEeTOHHOro nNo-
KPbITUS LOJKEH COOTBETCTBOBATH BECEHHMM IIOBLIUEHHBIM TEMIE-
parypaM (cM. n. 3.31 u ta6a. 2 npun. 3).

3.11. Tpebyemblit ypoBEHb MPOEKTHON HAZEXKHOCTH B KAXKIOM
KOHKPETHOM cCJlydae AoixeH ObiTb yKazaH NpM Bbllaye 3ajJaHUs Ha
MPOEKTUPOBAHHUE.
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sl OCHOBHBIX Cly4yaeB IPOEKTHMPOBaHUSI TpeOyeMbIll Koad-
¢uLMeHT NPOYHOCTH WIS pasIMYHBIX KPUTEPUEB pacyeTa JONycKa-
€Tcsl MPUHUMAaTh B 3aBUCHMOCTU OT 3alIaHHOTO YPOBHSI Hal€XHOCTH,
TUMNA JOPOXHOM ONEXbl U KaTeropuu Aoporu o 1abm.3.1.

3.12. PacyerHble 3Ha4YeHHUS] CONMPOTHBIEHUS KOHCTPYKTHBHDIX
achanbTOGETOHHBIX C/IOEB PACTSXKEHHMIO NMpU U3rube U OTHOCHUTCIh-
HOU BJ@XHOCTU IpyHTa paboyero cios 3eMJISSHOro TMoJOTH2 Onpese-
JIAI0TCA C YYETOM 3aJaHHOTO YPOBHSI HaJeXHOCTH, NPUHATOTO IIpU
MPOEKTUPOBAaHUM HOPOXHON OHEXIBl, Yepe3 UX HOPMATHUBHbIE 3Ha-
yeHus no opmyne

M= M, - w1 (3.2)

rne Myu M p — COOTBETCTBEHHO PacuyeTHOe U HOPMAaTHBHOE 3Ha-
YyeHUs 3TOM XapaKTepUCTUKHU (mpui. 3);
t — x03(PULIHEHT HOPMUPOBAHHOTO OTKIOHEHHss M » TIpHu 10~
MYCTUMOM YPOBHE HaIeXHOCTH (Mpui. 4);
vy — K03¢hGUUUEHT BapHallMy XapaKTePHUCTUKU (TIpui. 4).

B xavecTBe pacuyeTHBIX 3HAYEHMil deghopmayuonnsix (Momyneit
YNPYrocTH) MaTepUaIoB KOHCTPYKTMBHBIX CJIO€B, a4 TaKXK< pacuer-
HBIX npouHocmHbX (Yol BHYTPEHHETO TPEHMs M CLEIIEHHE) Xapak-
TEPUCTHUK MECYAHBIX 'PYHTOB U TNECKOB AOMYCKAETCA NMPUHUMATh HX
HOpMaTUBHbIE 3HayeHUs (Tabmuust npui. 2 ¥ 3). I8 IMHUCTBIX
TPYHTOB MX Ha3HA4yalOT Yyepe3 PacyeTHYIO, OMNpeNe/IieHHYIO C 3alaH-
HOI HaIeXHOCThIO, OTHOCHTENbHYIO BJIAXHOCTb IPYHTa (TaGyMLIbI
npui. 2). IIpu 3ToM pacyeTHasi BIQXHOCTb ONpeHesieTcss Mo MeTo-
IUKe TpuiI. 2.

O6uas npoueaypa H KPHTEPHH pacyeTa Ha NMPOYHOCTh

3.13. Pacyer BegeTcsi B TaKOK MOCJIENOBATEIBHOCTH.

3.13.1. PaccyuThIBaIOT JOPOXHYIO OJEXIYy MO KPUTEPHIO YNpy-
roro nporu6a Ha ocHOBe 3aBUCHMOCTH Tpebyemoro obluero mMomy.is
YIPYrocTH KOHCTPYKLMM OT CYMMApHOrO YHUC/Ia NPUIOXEHUH Ha-
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rpy3ki. ITo pesynpbraraM HasHA4alOTCS TOMIMHWHA KOHCTPYKTMBHBIX
CJI0EB M MX MOIYIM YNPYrOCTH TaKUM oOpa3oM, YToObl oOIUUI MO-
IyJlb YNPYTOCTH JOPOXHOI omeXxmbl ObU1 HEe HUXe Tpebyemoro c
Y4ETOM  COOTBETCTBYWOLUEro Ko3hdulieHta MpoyHocTU (CM.
Tabm. 3.1).

3.13.2. IlpomoxaloT pacyeT JOPOXXHON OHNEXIbI, OTBEYAIOLEH
KPUTEPHUIO YIPYroro nporuda, ¢ y4yeroM MeXaHW3Ma HapyLIeHUs
APOYHOCTH B €€ OTHEJIbHBIX KOHCTPYKTHBHBIX CJOSIX IO OBYM He3a-
BHCHMBIM KPUTEPUSIM COOTBETCTBMUSI:

@ CcOBUIOYCTOMYMBOCTH MaTepUANOB KOHCTPYKTUBHBIX CIOEB H
[PYHTa BO3HMKAIOUIMM B HMX KAacaTeJbHbIM HANPSKEHUSAM.
OH orpaxaer ycioBUe OTpaHUWYEHMS] HAKOIUIEHMSI CIBUIO-
BBIX OCTAaTOYHbIX JedopMauuii (POPMOU3IMEHEHUS) TIO4
BO3eiCTBUEM MHOTOKPAaTHBIX KPaTKOBPEMEHHBIX HArpy3oK;

@ COnpOTUBNEHUA MATEPHATOB MOHOIUTHBIX KOHCTPYKTUBHbIX
CJIOEB BO3HMKAIOLIMM B HUX PACTSIMBAIOLIUM HAMPAXKEHUIM
OT TIOABMXXHOM MHOTOKpaTHOM Harpy3ku. OH oTpaxaer co-
NPOTHBJIEHUE YCTAIOCTHBIM MpoLEeccaM, OOYCIOBIUBAIOLINUM
pasBUTHE MUKPOTPELIMH B MOHOJMTHBIX CNOSIX, IOTEPIO UX
CIUIOIIHOCTH M CHUXKEHUE pacrpeesiolied Croco0HOCTH.
KoadduuneHTs! NPOYHOCTH NO 3TUM KDUTEPUSM JOJDKHBI
ObITb HEe MeHee 3HA4YEHUM, yKasaHHBIX B Tabun.3.1. B mporuBHOM
Cllyyae KOHCTPYKUUIO YTOYHSHOT.
3.14. IopoxHble OmeXnel NMEPEXOJHOTO THUMA PACCYUTHIBAKOT
10 yIpyromy nporudy U caABUroyCTOMYMBOCTH.
KoHcTpykuun, npenHazHaveHHbIE IS IBUXEHUS TPaHCIOPT-
HBIX CPeICTB OOJIbINON TIPy30MOIbEMHOCTU (CTAaTHYECKas Harpyska
Ha ock 110 kH u BBILLIE), IO yIpyroMy Nporudy He pacCYMTHIBAIOT.
KOHCTpYKILIMHK TOPOXHBIX OEXI HU3LIETO TUIIA HA3HAYaIOT MO
PETMOHATIBHBIM TUITOBBIM PELIEHHUSAM, pa3pabaTblBa€MbIM Ha OCHOBE
MPaKTUYECKOrO OIbITA.
Pacuer KOHCTpYKUMM OfeXIObl 0GOYMH OCYIHIECTBISETCH TOJb-
KO IO KPUTEPHIO CABMIa NPH IIUTEIBHO JCHCTBYIONIEH Harpyske.



Pacyer Hanpsoken#ii H Aedopmanui

3.15. HanpsixeHUs B KOHCTPYKTUBHBIX CJIOAX U B [TOACTH-
JIAIOLIEM TPYHTE OT BO3[EWUCTBUSI TPAHCMOPTHOH Harpy3kKu BbIYMC-
JAI0T 1o ¢opMyjaM TEOPUH YNPYrOCTH ISl CJIIOMCTOH cpeflbl, Ha-
TPYXEHHOI paBHOMEPHO pacifipefie]ieHHO# Harpy3Koil yepes ruOKui
KPYIJIBIH LUTAMII, C YYE€TOM YCJIOBUII HAa KOHTaKTe CJIOEB.

Ilpy 3TOM HCHONB3YIOT NPUOAMXKEHHBIE METOABI Ha OCHOBE
YIIPOILIEHHBIX PacyeTHbiX CXEM, BBIOMpacMbIX B 3aBUCHMMOCTH OT
paccMaTpMBaeMOro pacyeTHOTO KPUTEPHS, U MOCTPOEHHBIX HOMO-
rpammax. PeanbHbie MHOTOCHOWHBIE JOPOXHbBIE KOHCTPYKUUM [IpH-
BOASAT K ONHO- WJIM JIBYXCJIOMHBIM MOIENSAM IO METONaM, U3JIOXEH-
HbIM B nn. 3.27, 3.32 u 3.39.

3.16. I'maBHble HanNpsXEHUS OT COOCTBEHHOTO Beca KOHCTPYK-
LUK ONpedessiioT UCXOAS U3 TMAPOCTATHYECKOH CXEMBI:

Cce = Yep Zons (3.3)

TO€ Yc,— CPeAHEB3BElEHHBIA yAENbHBIA BEC KOHCTPYKLUHMHM, pacno-
JIOXXEHHOM Haj pacyeTHOM TOYKOM;
Zon— PAcCTOsTHUE OT [OBEPXHOCTH MOKPBITUS HO DPaCUETHOH
TOYKH.

3.17. Ina ucnonb30BaHHUsS IPH OLEHKE XapakTEPUCTHK Ha-
NpsixeHHO-1eOPMUPOBAHHOTO COCTOSIHUSL KOHCTPYKLIMH HOPOXHOM
onexnabl HomorpamM HacrosawMx MCH MHorocinoifHble KOHCTPYK-
LMK NPUBOASAT K ONHO- U JBYXCJIOHHBIM PAaCYETHBIM CXEMAM.

Pacyernble napaMeTpsl NOABHIKHOH HATDY3KM

3.18. B xayecTBe pacyeTHOW CXEMBbl HarpyXeHHst KOHCTPYKLIMH
KOJIECOM aBTOMOOMJIS NMpPUHUMaeTcsl TMOKUIA KpYroBoi IUTaMIl AWa-
MeTpoM D, nmepepamoiuuii paBHOMEPHO DACIpPENENEHHYIO Harpysky
(yaenbHoe Jamienue) BENUYMHOIM p.

3HayeHHe pacyeTHOro YIAENbHOTO NaBIeHUs KoJeca Ha MOKPbI-
THE p U pacyeTHoro auamerpa D, npuBeeHHOro K KpyTy oTreyarka
PacyeTHOro Kojieca Ha NMOBEPXHOCTH IOKPLITHS, HA3HAYalT C yue-
TOM MapaMeTpoB pacyeTHoro aBroMoOwisa. B kayecrtse mocneaHero
MCTIONB3YIOT Haubosee TsoKeybie aBTOMOOWIM, JONS KOTOPHIX B CO-
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CTaBe IBUXEHUS cocTaBiseT He MeHee 10% (C yyeTOM MNepcreKTHBBI
U3MEHEHHUA K KOHIY MEXPEMOHTHOTro cpoxa).

IMpuBeneHue paznUYHBIX THMIOB ABTOMOOWIEH K pacYeTHOMY M
PacYETHOIO TUMA K PACYETHON CXeMe HAarpyXeHHs OCYILECTBISETCA
B COOTBETCTBUM C YKA3aHUSAMHU npwi. 1.

BenuuuHy p NpUHUMAIOT paBHOM JaB/IEeHHIO BO3/lyXa B IIHMHAX,
a AMaMeTp PacyYeTHCrO OTMEeYarKa 1WHWHb [ ONpPENe/siiOT MO 3aBH-
CHUMOCTH

40-0

D=_[—"= ¢cM (34)
n-p
e Opge,— PACYETHAs BEIMYMHA HAIPY3KM, MepelaBacMoii KolecoM
Ha MMoBEpXHOCTh MOKphITHSA, KH;
p— nasneHue B wuHe, MIla.
(3nauenun D u p das pacuemnoii nazpysku muna A npueedenvt 8 npun. 1).

3.19. Vyer xapakTepa HAeiCTBYIOLEH Harpy3KM (KpaTKoBpe-
MEHHOE MHOTOKDaTHOE HarpyXeHHe, CTaTHYecKOE HarpyXeHHe)
OCYLIECTBIISIETCH Yepe3 I[IPUHATHE COOTBETCTBYIOLUMX PacCYETHBIX
3HAYEHHIl pacyYeTHBIX XapaKTEPUCTHK KOHCTPYKTHBHBIX CJIOEB, a
TAKKe Yepe3 KodadbDUUMEHT TMHAMUYHOCTH NPU HAZHAYECHUM BEJIU-
YUHBI Harpy3kKu

3.20. B 3aBMCMMCCTH OT BHMAA pacyeTa KOHCTPYKUHMH HCIIONb-
3yl0T pa3iuyHble XApAaKTEPUCTHKH, OTPaXaloUIMe WHTEHCHBHOCTD
BO3/IEHCTBHMS Ha Hee NOJBHXHOM HAarpys3KH:

< N— nepcrnekTHBHyI0 (Ha KOHel cpoka cayxObl) obutyio cpen-
HECYTOYHYIO MHTEHCHBHOCTb JIBHXCHHS,
< N,— npuBeieHHOE K pacyeTHOH Harpyske CPEIHECYTOYHOe

(Ha KoHel cpoka ciyx06bl) YHC/IO NpoE3ToB BCEX Kojec, pac-

MONROXEHHBIX N0 OAHOMY GOpTY pacuyeTHOro aBTOMOOWIA, B

fpefenax OgHON MOJMOCH MNpoe3xei yacTH (NpHBEXCHHas HH-

TEHCHBHOCTb BO3AEHCTBUS HAIPY3KHU);

¢ ZN, — cymMMapHoOe pacYeTHOE YMCJIO NPUIOKEHHS MpHBENCH-
HOM pacyeTHON HarpysKd K pacyeTHol TOYKe Ha NMOBEPXHOCTH
KOHCTPYKLIMH 33 CPOK CIYXObI.
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3.21. TlepcrieKTHBHYIO OGLIYI0O CPEIHECYTOYHYI0 HHTEHCHB-
HOCTb YCTaHABIMBAIOT [10C/IE AHAIM3A 3aKOHOMEPHOCTE H3MEHEHHUS
o0beMa NEpeBO30K M MHTEHCHBHOCTH ABMXEHHMS NPH MpPOBEAEHHH
THUTYJIBHBIX 9KOHOMHYECKHX 06C/IenoBaHH.

3.22. Bennyuna N, ripuBeJJ€HHOH MHTEHCHMBHOCTH Ha NOC/EX-
HUi ron cnyx6bl onpenensior no ¢opmyie

n
Ny = faon Z Nn Sm cyns €./cyT;  (3.5)
m=}
TAE fyo,— KO3GbOULMEHT, YYMTHIBAIOIKINA YHUCIO [IOJIOC ABUXEHHUS U

pacrnpeneneHue IBMXEHUS 1Mo HUM (Tabn. 3.2).
n— obilee 4UCIO Pa’TUYHBIX MAPOK TPAHCITOPTHHIX CPENCTB B
cocTaBe TPaHCIOPTHOTO MOTOKA,
N,,— uucyio npoe3oB B CYTKH B OOOMX HalpaBJIE€HUSAX TPaHC-
NIOPTHBIX CPENICTB Mm-# MapKH;
Sm cyw— CYMMApHBIH KO3GHUNEHT NpUBENEHUS BO3LCHCTBUA
Ha JOPOXHYIO ONEXAY TPAHCIOPTHOIO CPeNCTBAa m-ii MapKu K
pacyeTHoi Harpy3ke Opacy (CM. NPUIL. 1).

Tabauya.3.2
Yucno nosnoc Ko3bduuueHT f,,, Wish MoJIoChl OT 060YHHLI

IBHOXXEHHS 1 2 3

1 1,00 =

2 0,55 — —

3 0,50 0,50 =

4 0,35 0,20 —

6 0,30 0,20 0,05

TTpumeuanun: 1. Ha muozonosochwix dopozax donyckaemcs npoexmupoeams
00excdy nepeMeHHOU MOoAuUHb NO wupuHe npoesxceli Yacmu, paccuumag 00-
DPOXCHYIO 00eXcdy 8 npedenax pasauyHsLX NOAOC 6 COOMEEMCMEUU CO 3HAYEHUR -
mu N, no (3.5). 2. Ha nepexpecmxax u nooxodax k num (8 mecmax nepe-
cmpoliku nomoka asmomobuneli s 6biNONHEHUA Ne8bIX NOBOPOMOE U Op.) npu
pacueme 00excOul 8 npedeaax 8cex nOAoc OBUNCEHUs credyem RpUHUMAMS fro,
=0,50, ecau ux b6onvuwe mpex.

3.23. CymmapHoe pacyeTHOe YMCJIO NMPWIOXEHUH pacyeTHOM
Harpy3ku K TOYKE Ha NOBEPXHOCTH KOHCTPYKLHH 32 CPOK CIIyXOBI
onpeaensor no dopmyie

32



“:NP =f;10,1 Z (Nlm Kc Tp@z 0’7) Sm cym kn 06)

m=1
HIH

Tode kn 3.7

—_ KC
Z N, =0,7N, Py

TI€ n— YMCIIO MapoK aBTOMOOMIIEH;

Nin— CyTOYHasi MHTEHCUBHOCTb IBHXEHMsl aBTOMoGuWIeil m-ii
Mapky B TepBbli roa cayx6-1 (B oboux HanpapieHMX),
aBT/CcyT;

Tpo,— DacyeTHOE YMCIO PACYETHBIX AHER B TOMY, COOTBETCT-
BYIOLUMX OIpeneIeHHOMY COCTOSSHUIO Ne(OpMHPYEMOCTH KOH-
CTPYKUMH (npui. 6);

Kp— KO3QQULMEHT, YYUTHIBAIOL Uil BEPOSTHOCTS OTKIOHEHMS
CYMMAapHOTo IBUXeHHsI OT cpeqHero oxuaaemoro (tabmn.3.3).

K. — xoadduumneHT cyMMupoBaHusa (cM. Tabn. 3 mpui. 6),

k=21 (3.8)
qg-1

T.,— pacyeTHblit cpok ciyx6bl (CM. Tabn. 4 npun. 6);
¢— 1oKasare/ib U3SMEHEHHUS UHTCHCHBHOCTH IBUXEHHS aBTOMO-
61 1aHHOTO THMA NO roAaM.

Tabaura 3.3
Tun nopoxHoii KoadduuueHT k, 111 1opor Kareropun _\
OflEXAbI I 11 111 v \'/ i
KanuranbHblit 1,49 1,49 1,38 1,31 —
Q6aeryeHHbIN — 1,47 1,32 1,26 1,06
IMepexoaHmiii — — 1,19 1,16 1,04

Pacuer KOHCTPYKIHH B LI€JIOM 110 AONMYCKAEMOMY YIIPYTOMY mporuty

3.24. KOHCTpYyKUMs HOPOXHON ONEXAN B LIEJIOM YIOBIETBOPA-
eT TpeOOBaHUAM NMPOYHOCTH H HANEXKHOCTH MO BENHYHHE YIIPYroro
nporu6a npu yCaoBUH
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Eo52 Emn K7 » (3.9

rae E,— obwmMit pacyeTHBIi MOAYAb YNPYTOCTH KOHCTPYKLIMH,
MIla;
Epin— MMHMM@IBHBEIA TpeOGyemblii OOGIIMH MOAYIb YNIPYrOCTH
KoHcTpyKumuu, MIla;

K, — Tpebyembili KOIGhGULMEHT MPOYHOCTH AOPOXHOM ofte-

XAbl 0 KPUTEPHIO YNpPYroro rporu6a, npyHUMAceMblii B 3aBU-
CUMOCTH OT TpeGyeMoro ypoBHs HalieXHocTH (cM. m. 3.6 u
Tabn.3.1).
3.25. BeauuuHy MHHMMAIbHOro Tpebyemoro obluero Monyis
YIIPYTOCTH KOHCTPYKUMM BBIMMCIISIOT IO 3MITMpHYEcKoit popmyne:

Emin=98,65 [lg(N,)-c], MIla, (3.10)

rie 2N,— CyMMapHO€ pacyeTHOE YHCJIO NPUIOXKEHUM HAarpy3Ku 3a
CpoK CJIyXObl JOPOXHOM OfEeXZbl, YCTAHABIMBAEMOE B COOTBET-
CTBHMHM C 11.3.23;
Cc— 3MITUPUYECKMH NapameTp, I pacYeTHOM HAarpy3Ku Ha ochb
100 xH ¢=3,55; 110 xH = 3,25.
Ipumeuanus: 1. Popmynoii (3.10) credyem noavsaeamsca npu TN >4-104. 2.
s V dopomcno-kaumamuueckoli 30Hu mpelyemovie modyau credyem ymeHbv-
wums na 15%.

3.26. He3aBuCHMO OT pe3y/bTaTa, NOJyYeHHOro mo gopmye
(3.10), TpeGyemnlit MOIYJIb YIIPYIrOCTH HOJDKEH OBITH HE MeHee yKa-
3aHHoro B Tabn. 3.4.

3.27. O6wmit pacyeTHblA MONYJIb YIPYTOCTH KOHCTPYKLHH
OnpelensioT C MOMOLIbI0 HOMOrpaMMBI pHuc.3.1, MOCTpoeHHO# mo
PeILEHUIO TEOPUHM YIIPYTOCTH JJIA MOAENH MHOTOCJIOHHOM Cpenbl.

IlpuBeneHne MHOFOCIOKHONH KOHCTPYKUMH K 3KBHBUIEHTHOM
OJXHOCJIOMHOW KOHCTPYKUHH OCYLUECTBIAIOT IOCJIOHHO, HaYMHas ¢
pabouero cios.

ITpumevanue. Ilpu moawune i-20 cA08 MHO20CNOUHOU OOPONCHOU 00eNcObt
(ceepxy enus), npeswmarouieii 2D, obuguti Modyab ynpyeocmu Ha noeepxHocmu
1-20 CA0OR
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i — HOMep pacCMaTpHBAEMOrO CJIOSl JOPOXHOM OIEeXIBI, CYUTAsA
cBepxy BHM3 (i=1, 2, 3);

h;— TOJIIHHA i-TO CJIOSl, CM;

D — nuamMeTp HarpyXeHHO# IUIOILAIH, CM;

EJ.) — obumit MOILYIs YTIPYTOCTH TONYMPOCTPAHCTBA, MOA-

cTunaoutero i-i cnoit, MIla;
E~ monynp ynpyroctd Marepuana i-ro cios, MIla.

Tabauya 3.4

Kare- CymMapHOe MMHUMAIbHOE TpebGyeMblii MOOYNIbL YIIPYTOCTH,
ropus | pacyeTHoe YMcno npuioxeHuii | MITa, nopoXxHo#’ oxexabl THNA
JOPOTH | pacyeTHOU HArpy3Kd Ha Hau-

Ka b- | obner- -

Gosee HarpyXeHHyIO 1oJocy r::g_? !{emf(:ro rle:zgn
I 750000 230 - —
II 500000 220 - —
III 375000 200 200 -
v 110000 150 150 100
v 40000 — 100 50

3.28. PacyeTHbIe 3Ha4YEeHUs] MOLYJIEN YNPYTOCTH IPYHTOB U Ma-
TEPUAIOB HOINYCKAETCA NPUHUMATh B COOTBETCTBUM C YKa3aHHUSAMH
npui. 2 ¥ 3; npu comepXaHUH OPTraHUYECKHX BSDKYLUIUX BO BCEX [O-

POXHO-KIMMaTHYECKHX 30HaX npu Temreparype 10°C — mo tabn. 2
npu. 3.

35



3.29. Pacuer nmo ympyromy IOmycTUMOMY Mporuby (Tpebyemo-
My Monyiio nedopMauuu) BeAyT B TAKOM IMOCIEI0BATEBHOCTH:

< Onpenensor TpedyeMblif MUHUMAIbHBIA OOILMHA MOMIYJb KOH-
ctpykuuu 1o (3.10).

<4 HasHayaioT MOAYAH W MpeABapUTENbHO TONLIMHY CI0eB KOH-
CTPYKUHU (KPOME OCHOBAHUSA).

< VYcTaHaBIMBAOT C MMOMOIUBIO HOMOrpaMmbl puc. 3.1. tpebye-
MbI€ MOIY/JIM Ha IOBEPXHOCTH KAaXIOTO KOHCTPYKTHBHOILO
€J1051, BBITNOJIHAS pacyeT KOHCTPYKIIMHM CBEPXY BHU3

< BrINONHss pacyeT KOHCTPYKLMM CHHU3Y BREPX, OIMPCIAENSIOT
TOJIIMHY OCHOBaHUs (MpU 33JaHHCOM €ro Moayje), obecrneyn-
BaIOLLYI0 HEODOXONMMBI MOIYJb HA MOBEPXHOCTU OCHOBAHMS,
MOJIy4eHHBIt NIPU pacyeTe CBEPXY.

Pacyer no yc10BHIO CABHTOYCTOHYHBOCTH NOIACTHJIAIOMIENO [PYHTA
H MAJIOCBSI3HBIX KOHCTPYKETHBHBIX CJI0€B

3.30. IopoxHyio ofexny NpPOEKTUPYIOT C TaKMM pacyeToM,
4yTO6Bl MOM AECHCTBUEM KPATKOBPEMCHHBIX WJIM [THTEIBHBIX Harpy-
30K B MOACTUJIAIOLIEM TPYHTE WM MAIOCBSI3HBIX (IIECHAHBIX) CAOSIX
3a BeCb CPOK CIYXObl HE HaKarUIMBAIMChb HEAONMYCTHMbIE OCTaToY-
Hble nedopMalimn popmonsMmeHeHuss. Hemonyctumsie nedopManuy
CABUIra B KOHCTPYKLUMM He OyNyT HakarmuBarbcs, €CAM B TPYHTE
3eMJISHOTO IMOJIOTHA U B MAJIOCBA3HBIX (IlecyaHbIX) Closix obecre-
YEeHO YCJIOBHE

T
T<2-, (.11
K™
nc
rae 7— aKTUBHOE pacyeTHOE HAaNpsDKeHHE caBura (4acThb CIBUIaio-
uIero HanpsDKeHMs, HelorauleHHas BHYTPEHHMM TpEHHMEM) B
pacueTHoit (HauGosiee OMacHOi) ToYKe KOHCTPYKLMM OT AEHCT-
ByloLlei BpeMEeHHOM Harpy3ku (1. 3.34);
— MnpelenbHasi BeJIMYHMHA BHOTO Har
T,, — nipefenbHasi BEIUY aKTHBHOTO HAaIpsKEHHUs CHABUIA (B
10if XK€ TOYKE), MpeBbllieHHEe KOTOPOi BbI3bIBAET HApYLICHHE
TpOYHOCTH Ha ciaBur (n. 3.35).
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3.31. Ilpn mpakTHYECKHUX PacyeTax MHOTOCHOMHYIO JOPOXHYIO
KOHCTPYKUHIO NTPUBOMAT K IBYXCJIIOHHON pacyeTHOl MOHEJH.

IIpu pacyere NOPOXHO# KOHCTPYKLMH Ha npoYHOCMb no coeu-
20ycmoiiMueocmu  2pyHma 3eMASHO20 NOAOMHAQ B KavyeCTBE HUXKHEro
NoJIyGecKOHEYHOro cJIosl MOACIM NPUHUMAIOT TPYHT (C €ro Xapax-
TEPUMCTHKAMH), a B KaYeCTBE BEPXHETO — BCIO NOPOXHYIO ONEXIY.
TonmuHy BepxHero ciof h, NPUHUMAIOT PaBHOH CYMME TONLUMH

k
CIIOEB OHEXb (Zh, ).
1=1
Moayab ynpylocTH BEpX:ero cJIos MOENK BBIYHCISIOT KaK
cpelHeB3BelUEHHbINA N0 GopMysie

1=k

E, =§E,h, Ok, (3.12)

=1 =1

rae k— YUCJIO CIOEB NOPOXHOM ONEX B,
F.— Monynp ynpyrocty i-ro cios;
h;— TOJIUHHA i-TO CIIOA.
3.32. Ilpu pacuere o YCIOBMIO CABUTOYCTOMYHBOCTH € necya-
HOM €10€ OCHOBaHHUS C MOMOUIbIO HOMOTPaMMBI pHC. 3.2 HHXHeMY
CJIOIO IBYXCITOHHON MO, €IV YCAOBHO NMPUCBAMBAIOT PAC'i€THHIE 3HA-
YEHHS XapaKTEpUCTHK MecYaHoro ciofl (¢, @), a MOMYJIb YIIpyro-
CTH NPUHUMANT .paBHBIM OOLEMY MOIY/II0O Ha MOBEPXHOCTH Iiecya-
HOTO cJiosl, ONpeAesseMoMy no 1. 3.27, TOMUMHY BEPXHEro Cros
MoJeiM MPUHHUMAIOT paBHOM O6LICii TONIIKUHE CJIOEB, JICXKAUIUX Hax
necyaHsiM, a MOAYJIb YNpYroctd £, BHGHUCIAIOT KaK CpENHEB3BE-
IIeHHOE 3HaYeHHe VIS 3THX cJioeB no ¢opmyre (3.12).
+.33. Ilpu pacyere HOPOXHBIX OHEXH MO YCIOBHIO CABHIO-
YCTOHYHBOCTH 3HAYEHHMS MOZy/eH ynpyrocTM MarepHaJIOB, conep-
XaLMX OpPraHH4yecKoe BsDKylliee, NMPUHHMAIOT COOTBETCTBYIOIUMMH
TCMIlepaTypaM, YKa3aHHKM B Tabi. 3.5.

Tatauya 3.5
HopoxHo-KnuMaTHyecKast 30HA - Jiii v \Z
PacuerHas remneparypa, °C 20 30 40 50
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3.34. JleficTByioiMe B IPYHTE WM B [ECYAHOM C/IO€ aKTHBHbIE
HanpsaxeHus capura (7) BHIYHCIAIOT 0 dopMyne

T=1,p, (3.13)

rne T, — aKTHBHO€ YAC/IbHOC HAMPSXKECHHE cABHUIa OT €AHHHYHOHI

Harpy3ku, ompeaensieMoe ¢ ITOMOIUbI0 HoMorpamMm (pHc. 3.2 U
3.3);
P — pacyeTHoe AaBJICHUE KOJieca Ha MOKphITHE.

Ilpumeuanue. Jlnn nomozpamm npu onpedenenuu T, GeauMuUry @ RpURuUMaiom

028 cayuan 6o30eiicmeus OuHamuueckol Hazpysku (c yemom ux wucaa) (CM.
maba.4 u 6 npua. 2).

3.35. AKTHBHOE TIpefieNbHOoe HanpskeHue cuura T, B IpyHTE
paboyero cnosi (Wi B NECYAHOM MATEPHAIE NIPOMEXYTOYHOTO CJIOS)
onpezensor no dpopmyne

Tnp=k0 ey +01 Yep Zon B8 Pcm) (3.19)

e cy— CLUEIUIeHUe B IPYHTE 3eMJITHOIO MONOTHA (WM B MPOMEXY-
TOYHOM IECYaHOM CJIo€), IPMHUMAaeMOe ¢ YYETOM NOBTOPHOCTH
Harpy3ku (cM. Tabn. 4 wiu 6 mpun. 2), MIla;

Zon— TIIYOMHA PacTONOXEHUS TIOBEPXHOCTH CJIOSI, TIPOBEPSieMO-
r0O Ha cIBUTOYCTOHYMBOCTB, OT BEpXa KOHCTPYKIIHH, CM;

Yep— CPeOHEB3BELIEHHBI! yebHBIA BEC KOHCTPYKTHBHBIX CJIO-
€B, PACIIONOXEHHbIX BHILIE IPOBEPAEMOTO CJI0sI, KT/CMS;

@c— PACYETHHIA YroJll BHYTPEHHEro TPEHHUsI MaTepuasia IpoBe-
psieMOro CJIOS NPYU CTaTUYECKOM HEHCTBMM Harpy3KH. Ipa;

ky— x03pIHLMEHT, YYATHIBAIOLIMIT 0COGEHHOCTH paboThi KOH-
CTPYKLIMHM Ha rpaHMLEe MEeCYaHOro cjosi ¢ HUXHHMM CJIOEM He-
CYILErO OCHOBAHMS.

IIpu ycTpoiicTBe HMXHEro CJOsl HECYLIero OCHOBAaHMS M3 VK-
peIUIEHHBIX MarepyajioB WIM IpH YKIAJKE Ha IpaHHIE <«Hecyllee
OCHOBaHME—TIECYaHBI CJIOH (MJIM MECYaHBI IPYHT)» pasfensiouleit
reOTEKCTUNBHON MPOCHOHKHU Ky clienyeT MPUHHUMATD PaBHBIM:

< 4,5 — g necka KpymHoro;
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4,0 — cpeiHel KpYITHOCTH;

3,0 — Menxoro;

k=2 — npu ycTpoiiCTBE HMXHErO CJIOSl HECYIIEr0 OCHOBaHMs
U3 HEYKpEIUIEHHBIX MaTEpHAIOB M 6e3 pas3neInTeNibHOi Mpo-
CJIOMKH;

4 k=1 — I8 NoACTHIAIOLIEro AOPOXHYIO OZEXIY ITMHUCTOro
TPYHTa 3€MJISHOTO TOJIOTHA.

3.36. Bo Bcex ciyyasix B KayecTBe pacyYeTHBIX 3HAYeHWM yrjia
BHYTPEHHErO TPEHUs IPYHTAa U MAJOCBSA3HBIX CJIOEB MCNOJIB3YIOT €r0
3HayYyeIinus, OTBEYalolle pacYeTHOMY CYMMapHOMY YMCNy BO3AEHCT-
BUSI Harpy3Kd 32 MEXDEMOHTHBIA cpok XN, DTy BeJMYMHY ycTa-
HaBiuBaloT 1o ¢opmyie (3.6).

Bxomsunyio B popmyny (3.6) Bennuuny T3, pac4eTHBIX IHEH B
roly, COOTBETCTBYIOILMX PACYETHOMY COCTOSIHUIO NMPOYHOCTU M Je-
GOpMHPYEMOCTH KOHCTPYKLIMHU, OMNpPENENsioT MO CHEUUATbHBIM pe-
TMOHAJIbHBIM CIIPAaBOYHBIM HAHHBIM. [Ins ycnoBuit Poccuu cnenyer
UCIIONB30BaTh JAaHHbIe ciipaBoyHoro npui. 6 (puc. 1 u ta6m. 1) Ha-
CTOSILLIUX HOPM.

3.37. PacyeT DOpOXHOM OneXIbl MO COMPOTUBIEHUIO CABUTY B
CPYHTE 3eMJISTHOTO IOJIOTHA, a TAKXKe B MECYAHBIX MaTepuanax npo-
MEXYTOYHBIX CJIOEB JOPOXHBIX OIEXI BEAyT B TAaKOM rocjienoBa-
TETBHOCTH:

a) 1o Tabn. 2 mpui. 3 HaA3HAYAIOT PACUYETHbIE MOAYJIHU YIIPYroCTH
Uig cioeB K3 acdanbrobeTOHa, COOTBETCTBYIOLLME MAaKCH-
MQJIbHO BO3MOXHBIM TeMIlepatypaM B paHHM BECEHHUH
(pacyeTHbI}) nepuol (B COOTBETCTBUHU C M. 3.33); Ha3HayaloT
no Taba. 4 u 6 npui. 2 (C y4yeToM pacyeTHOW BJIAXHOCTU MU
obLUero yucia BO3AEHCTBUSA HArpy3Ku) pacyeTHble NMPOYHOCT-
HBbl€ XapaKTEPUCTHKH @ W C TIPYyHTa 3EMJISIHOTO [MOJIOTHA U
MIECKa NPOMEXYTOYHOIO CJIOsi ONEXIbl (€C/M TaKOBOH HMeeT-
csl) ¢ ydyetoM TpeGoBaHuil M. 3.36. OctanbHble pacyeTHble Xa-
PAKTEPUCTUKM [PYHTA U MaTepUaJoB TE XK€, YTO U B pacyere
0 yIpyromy nporuoy;

6) mo puc. 3.2 wid 3.3 omnpenesnsiorT aKkTUBHbiE HANpPsXEHUS

CIBUTA ?,, OT eIMHUYHOH BpPEMEHHOH Harpysku, Uil 4ero

>S9
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MHOTOC/IOMHYI0 KOHCTPYKUHMIO MPUBOIAT K IBYXCIOWHON| MoO-
nenu (m. 3.31, n. 3.32);

B) no ¢opmyie (3.13) BLIYUCAAIOT pacYeTHOE HANPSXEHHUE CIOBH-
ra B IpyHTE 3€MJISHOTO TMOJIOTHA WIM B MECYAHOM CJIO€ OHEX-
nbl;

T) no BbipaxeHuio (3.14) paccuMTbiBaIOT NpENeNbHOE HaNpsKe-
HUE CIBUTA;

n) no ¢dopmyine (3.11) npoBepsioT BbITOJHEHUE YCIOBHS INpPOY-
HocTH (C yueToM TpefyeMoM HAIeXHOCTH);

€) TNpu HeOOXOMMMOCTH, M3MEHSISt TOJWMHY KOHCTPYKTHBHBIX
CJI0eB, TOXOMPAT KOHCTPYKUMIO, YHOBJIETBOPSIIOUIYIO YCJIO-
Bui0 1. 3.30.

Pacyer KOHCTPYKUMHM HA CONPOTHBJIEHHE MOHONHTHBIX CJIOEB
YCTAIOCTHOMY Pa3pyLICHHIO OT PACTSIKCHHS NPH H3rube

3.38. B MOHOJIUTHBIX CIIOSIX JOPOXHOM OAEXIb! (U3 acdanbTo-
6eroHa, nerre6eToHa, MAaTEPUAIOB U TPYHTOB, YKPEIUIEHHBIX KOM-
IUTEKCHBIMM ¥ HEOPTaAHWUYECKUMH BSDKYLIMMHK, M IpP.) HANpPSDKEHUs,
BO3HUKAlOWIME TpU nporube INOA NeHACTBMEM IOBTOPHEIX KpaTKoO-
BPEMEHHBIX HAarpy3oK, He JOJDKHBI B TeyeHHME 3alaHHOIO CpoKa
cyxObl BbI3bIBATH OOpa3OBaHUE TPELIMH OT YCTAJIOCTHOIO paspy-
LIEHUsI. DTO BOZMOXHO NPU YCIOBUH

o, < Ry , (3.15)
K
np
IIe o, — HauboJiblliee pacTAryBaiolliee HanpsKEHHE B paccMaTpu-
BaEMOM CJIO€, YCTaHABIHBAEMOE PACYETOM.

K7 — Tpebyemblii k03)UUMEHT MPOYHOCTH € YYETOM 3alIaH-

HOTO YpOBHS HalexHocTH (CM. Tabm. 3.1);
Ry— mpoyHOCTh MaTepuaia clios Ha pacTsKEHHE npH u3rube c
YYETOM YCTIOCTHBIX SIBICHHUH.
3.39. HauGonbluee pactsirdBaiouiee HanpsXEHUE o, MpU u3rube
B MOHOMHTHOM CjO€ OfpPEAESIOT C [IOMOLIBI0O HOMOIPaMMBI
(puc. 3.4), npuUBOAS peanbHYI0 KOHCTPYKLHIO K ABYXCIOHHOM MOETH.
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K BepxHeMy cJI0I0 MORENH OTHOCAT BCE acAIBTOOETOHHHIE
CJIOM, BKJIIOYas pacCYMTHIBaeMblil. TOMMHY BEPXHEro ciog Monean
h, NTPUHMUMAIOT paBHOI CyMME TOJLIWH BXOHSUIMX B NMaKeT acdaib-
TO6ETOHHBIX cloeB (X h;), @ 3HaYeHHE MOAYIS YIMPYTOCTH yCTaHaB-~
JIMBAIOT KaK CpeJHEB3BEIUEHHOE MU BCEro nakera acgaibToOeTOH-
HBIX cjioeB no ¢opmyie (3.12).

HuxHuM (nony6ecKOHeYHbIM) CJIOEM MOMAENH CAYXHT 4YacTh
KOHCTPYKLMH, PaCMOJIOXEHHass HUXe Makera achaibToGeTOHHBIX
CJTOEB, BKJIIOYast IPYHT pabodero c/iost 3eMJISHOTO MOJOTHA.

Monynb ynpyrocTd HUXHEro COsi MOIEIH ONpelensioT NyTeM
NPUBEIEHHS CIIOMCTON CUCTEMBbI K 3KBHUBAIEHTHOM MO XECTKOCTH C
ITOMOILLBIO HOMOTPaMMsI puc.3.1.

3.40. Tlpu McCnoONbL3OBAHMM HOMOTPaMMbI puc.3.4 pacueTHoe
pacTaruBaollee HarpsokeHUe ofnpeaensioT no ¢gopmyie

o= G, p K, (3.16)

[le O, — pAaCTATHBAIOLIEE HANpPSXKEHHE OT eNUHAYHOH HArpy3KH
NPH pacYETHBIX AMAMETpax IUIOLUANKH, Nepealolleil Harpys3ky
(cM. puc. 3.4);

Kg— K03 ULMEHT, YIUTHIBAIOIIMA OCOOEHHOCTH HaMNpSDKEHHO-
IO COCTOSIHMSL MOKPHITUS KOHCTPYKLUMHM MoJ criapeHHbIM Gauto-
HOM, Kk,~0,85 (npu pacyere MOx OKHOOGWUIOHHOE KOJECO
ke=1,00);
P — pacyeTHoe maBieHue (cM. Tabn. 1 mpui. 1).

(IMopsnok UCNoNb30BaHHWs NOKA3aH HA PUC. 3.4 NYHKTUPHBIMH

JIMHUSIMH CO CTpEJIKaMH).
3.41. IlpoyHocTh MaTepuana MOHOJMTHOTO CJlOSi Ha MHOro-

KpaTHOe pacTsXeHHe NMPH U3rube onpenensior no gopmyie
Ry = R,k k, (1 — vg), (3.17)

rae R,— HopMaTHMBHOE 3HayeHHe NpeAeJbHOro CONpOTHRICHUA pac-
TSXKEHUIO (MPOYHOCTb) NpU U3rube MW pacyeTHON HU3KOH Be-
CEHHEH TEeMIepaTypsl MPH OAHOKPAaTHOM MDWIOXEHHH Harpy3-
K#, NpuHUMaeMoe no taba. 1 npun. 3);
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k) — Kko03pPULMEHT, YUMTBHIBAIOUIMHA CHUXEHUE MPOYHOCTU
BCJIEACTBUE YCTATOCTHBIX ABJAEHUN NMPHU MHOTOKPaTHOM NpHJIO-
XE€HHUHU Harpy3KH;

ky — To xe, mon BO3neHCTBUEM MOrOAHO-KJIUMATUYECKHX daK-
TOpoB (tabn. 3.6),

VR — KO3(OHUUMEHT BapualUU TMPOYHOCTH Ha | acTAXKEHUE
(npui. 4);

! — KO3(pPUUMEHT HOPMATUBHOIO OTKJIOHEHUS (CM. MpuJ. 4).

Ta6auya 3.6

AchanbTobeToOH pacyeTHOro ¢j1os 3HayeHue k,
BricokoruiorHptit 1.0
InoTHBIT MapKU:

I 0,95
11 0,90
HI 0,80
MopucThiit U BLICOKOMOPUCTBIN 0,80

3.42. Koad-puuneHr k;, oTpaxaloluit BiussHMe HAa NPOYHOCTD
YCTAJOCTHBIX 1}, .)LIECCOB, BBIYMCIISIOT IO BHIPAXEHHIO

k= (.18)

ofS N, ’

rae LN ,— pacHeTHOe CyMMapHOE YHCIO MPUIOKEHHH pacyeTHOM

Harpy3ku 3a CPOK CJYXObl MOHOJUTHOIO MMOKPBbITUS, onNpene-
nsemoe rio gopmyne (3.6) uaun (3.7) ¢ yueToM yuciaa pacHeTHbIX
CYTOK 3a cpoK ClyXO0bl (CM. npui. 6);

m — 110Ka3aTelb CTEMEHM, 3aBUCALUMM OT CBOMCTB Marepuana
PacCUUTHLIBAEMOTO MOHOJMTHOIO ciost (cM. Taba. 1 npua. 3);

o — KO3(pPHUUMEHT, YYUTHIBAIOLLMIA pa3IUYMe B PEATbHOM M
NnaGopaTopHOM pe:KUMax PAcTAXKEHWs! MOBTOPHOI Harpy3koi, a
TaKXKE BepOATHOCTb COBMANEHHS BO BPEMEHM pAcyeTHOH (HU3-
KOI) TeMnepaTypsl MMOKPBITUSI U PacYeTHOIo COCTOSIHUS TPYHTa
pabouero cnos no saaxHocTH (cM. Tabn. 1 mpua. 3).
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3.43. Pacyer Ha YCTaJOCTHYIO HPOYHOCTh BBIMOJHSIIOT B cie-

AYIOILEM TNOpSIKe:

a) NPUMBOAAT KOHCTPYKUHMIO K IBYXCIOMHOM MONENM M ompene-
E

JIFI0T *[;—u <

np

6) UCTOJIB3ysl MOJYyYEHHBIE MapaMeTphl, I0 HOMorpaMme puc. 3.4
HaxoiT o, U no dopmyne (3.16) BEIMUCIIIOT pacyeTHOe pac-
TATUBallIee HanpsOKEHKE,

B) PacCYMTHIBAIOT NMpelesIbHOe PACTATUBAlOlIee HANMpsDKEHHE 10
dopmyne (3.18). B nakere acdanbToOeTOHHBIX CIOEB 3a Ipe-
JeJIbHOE pacTATMBaloliice HamnpspkeHUWe Ry MPUHMMAIOT 3Haye-
HHME, OTBeyalolllee Marepuayly HUXHero ciosi achaibrobeToH-
HOTO MaKeTa;

r) nposepsioT ycjoBue (3.15) U npu HEOGXOOMMOCTH KOPPEKTH-
PYIOT KOHCTPYKLIHIO.

4. IIPOBEPKA JIOPOXHOW KOHCTPYKIIUU
HA MOPO30YCTOHYNBOCThH

4.1. B paitoHax Ce30HHOrO IpPOMEP3aHUsl TPYHTOB 3EMIISTHOTO

MOJIOTHA TPU HEONATONPUSTHBIX TPYHTOBOTUAPOJIOTMYECKUX YCIO-
BMSIX Hapsily ¢ TpeGyeMoii NMpOYHOCTbIO M YCTOMYMBOCTBIO IOKHA
ObITh ObecreyeHa HOCTATOYHAS MOPO30YCTOMYMBOCTbL JOPOXHBIX
ofiex ] ¢ TOMOLIBIO
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<> HCMOJb30BaHUS! HENMYYUHUCTBIX WM CIaOOMYYHHUCThIX I'PYH-
TOB (Tabn. 4.1 ¥ 4.2.) U1 COOPYXEHUSI BEPXHEHN YaCTH 3eMJIs-
HOTO NOJIOTHA, HAXOASLIETOCs B 30HE NPOMEP3aHus;

< ocylleHus paboyero cijosl 3eMJITHOTO IMOJIOTHA (CM. pasa. 5), B
TOM YHCJIE yCTPOWMCTBa ApeHaxa ISl YBEJIHYEHHS PaCCTOSHHS
OT HM3a IOPOXHOM OfeXHbl IO YPOBHSA MOA3EMHBIX BOM, TMI-
POM3OIUPYIOLMX MM KalWUISpONpepPHIBAIOUIMX TPOCIOEK
U1 repexona OT 2-i wiM 3-it cXembl YBIaXHEHUst paboyero
CJIOSl 3eMJITHOTO MOJIOTHA K 1-if;

<> HCNONb30BaHMUS IJI MOPO3033LUUTHOIO CJIOS HENYYMHHUCTHIX
MHUHEPATbHBIX MaTepUAIOB, B TOM YHCJIE YKPEIJIEHHbIX MaJibi-



MH J103aMH MMHEPATBHBIX MJIM OPraHUYECKHX BSKYLUHKX;

< YKIAIK¥ TETUIOM3OJIMPYIOIHX CJIOEB, CHMXAIOWIUX DIy6MHY
MpOMep3aHHsl TPyHTa ION HOPOXHON ONEXION WM MOJNHO-
CTbIO MCKJIIOYAOLIUX €rC;

<{> YCTpOMCTBO OCHOBAaHMSl HOPOXHOW OHEXIbl U3 MOHOJIMUTHBIX
MaTepuaIoB (TUNa TOolLIero 0eToOHa WIN APYrMX 3€PHUCTBIX Ma-
TepUaioB, 0OpabOTaHHBIX MMHEPATBHBIM WU OPraHUYEeCKUM
BSIXYLIMM).

Tabauya 4.1

Knaccugukauus rpyHToB IO CTENEHH IYYHMHUCTOCTH NPH 3aMepP3aHUU
(CHHuII 2.05.02-83, npnn.2 ta6a. 6 )

I'pynna rpynta no | CreneHb MyYUHUCTOCTH OTHOCHUTENIBHOE MO-
NY4YUHHUCTOCTH pO3HOE MyyeHHUe
1 HenyuuHHCTHI 1 u MeHee
Il CrnabonyYnHHUCTHII Cspile 1 10 4
11 TTy4MHUCTBII Csbiuie 4 10 7
v CWIbHONTYYUHHUCTBIH Cabiuie 7 go 0
\ Ype3aMepHOTTYYUMHHUCTHIN Csbiue 10

Tabauya 4.2

I'pynnbr rpyHToB no crenenu nyynaucroctd (CHull 2.05.02-85,
npua 2 taba. 7)

IpyuT ['pynna

ITecok rpaBenMCTBIN, KPYTIHbIA U cpeiHed KPYIIHOCTH, COdEpPXKaLluii I
10 2% vactuu Mesbye 0,05 Mm

IMecok rpaBenucTbIit, KPYNHBINA, CpeHeN KPYHHOCTH U MeJIKUH, CO- 11
gepxawmit 1o 15 %, yactuu menbye 0,05 MM, cyrech jierkasi KpyTHast

Cymnecsh Jierkasi, CYI/IMHOK JIETKHIM M TSDKEJIbIN, ITHHbBI 111
Ilecok nmbuIeBaThIA, CyIlech NMbUIeBaTasi, CYIJIMHOK TSDKEJIbIM NbUIEBAThII 1\
Cymiech TsKeasi NbuleBaTtasi, CyIJIMHOK JIErKMii NbUIeBaThIi \

4.2. KOHCTPYKLIMIO CYUTAIOT MOPO30YCTONYMBOMN MPU YCIOBUM
[nylt < ldon (4- 1)

tae l,y,,— pacyeTHoe (oxupaeMoe) My4yeHHE TpyHTa 3eMJISIHOTO IO-
JIOTHA,;
l3on — DOMYycCKaeMoe IJIsi AAHHOU KOHCTPYKLIMM My4YeHHE IPyHTa
(tabn. 4.3)
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Tabauya 4.3

N Honyctumas Benu-
Tun nopoxHo#t onex-
bt Bun noxpbitus Y1HA MOPO3HOTO
nyyeHus ly,,. CM
KanurasHpli AcdanbrobeToHHOE
Ob.1eryeHHBIM AcdaibrobeToHHOE 6
TTepexoaHbii [MepexoaHoe 10

lIpumeyanue B eocmounvix pationax [1—I1I dopoxcro-xaumamuseckux 30u
3nanenus 1,,, ciedvem ygeauuueamo Ha 20-40% (6onbuwe 3navenus oaf do-
POXCHBIX 00eHCO 0B1e2HEHHO20 U NePexo0H020 MUN0E).

4.3. PacueT Ha MOpPO30yCTONYMBOCTH HEOOXOAMMO BBINONHATH
IUIS XapaKTePHbIX YYaCTKOB MM TPYIN XapaKTEPHbIX YYacTKOB HO-
POrv, CXOAHbIX MO TPYHTOBO-TUAPOAOTUYECKMM YCIOBUAM, UMeEl0-
LM OHY M Ty X€ KOHC1PYKLIMIO JOPOXHOW OJexX[bl U OAHHAKO-
BYIO CXEMY YBJIaXHEHHUs paboyero cjos 3eMIsIHOTO NOJOTHA.

4.4, Tlpu npeaBapuUTeNbHCH MpPOBEpKEe HA MOPO30OYCTOHYM-
BOCTb BEJIMYUHY BO3MOXHOIO MOPO3HOTO MYUYEHUSs CJEOYeT ONpene-
naTh no dhopmye

Inyu = Inylr.eryrB K Kep Kuasze/I (4.2)

A€ lypy cp — BENMUYMHA MOPO3HOTO MyYEHUs MPH OCPEAHEHHbIX YC-
JIOBUSIX, OTpenesnsieMas no puc. 4.3 B 3aBUCMMOCTH OT TOJNILUM-
Hbl IOPOXHON oNeXAbl (BKIIIOYAst TOTONMHHUTENBHEIE CIOM OCHO-
RAHUS), TPYNIBI TPYHTA MO CTENEHM NMyYMHUCTOCTH (CM. Tadi.
4.3) u rIyOMHB! NPOMEP3AHUSA (Zyy );

Ky-p — KO3ODODUUMEHT, YYUTHIBAIOWUI BAUSHUE PpacyeTHOM
rayouHsl (H,) 3aneraHusi ypoBHSI TpyHTOBBIX WJIM IUIMTENBHO
CTOSILUMX TIOBEPXHOCTHBIX BoA (puc. 4.1); mpu oOTCyTCTBUM
BAMSIHUSI TPYHTOBBIX WIW IUIUTENbHO CTOSLUMX IOBEPXHOCTHBIX
BOJA ClENyeT NPUHMMATH: AJisl CyNecH TSKEJIOW M mblieBaToi U
cyrmuuka Kyrg=0,53; nis mecka M cyrecH JIETKOH M KpYyMHOM
Kyf3=0s43»

K., — xo3dduureHT, 3aBUCAWMIA OT CTENEHH VIUIOTHEHUA
rpyHTa paboyero cjos (Tabn. 4.4);

K;; — k03 UUMEHT, YUUTHIBAIOWMI BIMSAHME 3€PHOBOrO CO-
CTaBa I'PYHTA OCHOBAHMS HACBININ JWIM BbieMKH (Tabi. 4.5);
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Kuazp

rpyHTa (18 31.4.6).

~ KO3(POUUUEHT, YIUTHIBAIOIUNA BAMAHUE HArpy3KH OT
COOCTBEHHOTO Beca BbllLeiexallel KOHCTPYKLUHMM Ha TPYHT B
TIPOMEP3AI0IEM CHOE U 3aBUCSLUN OT INYOMHBI MpOMEP3aHUs
(puc.4.2);

Ks, — xoadduuueHT, 3aBUCALIMA OT pacyeTHOW BIIAXHOCTU

1a6auya 4.4
Koaddmun- K,, ans rpysra
eHT YIIOoT- TecKa MbUIeBaTOro, CyMecH | MECKa, KpOME IbLIEBATOrO,
HEHUus l().,l,, NETKO# ¥ NbUIEBATOM, CyT- CynecH Jierkoil KpynHoit
JIMHKA, [JIMHBL
1,03—1,00 0,8 1,0
1,01—0,98 1,0 10
0,97-0.95 1,2 1
0,94-0,90 1,3 1,2
| <090 L5 1,3 J
Tabauya 4.5
[pynr Ky
Tlecku 1,0
Cynecu 1.1
CyraMHKH 1,3
Fivnsl 1.5
Tabauya 4.6
OTHocHTeNbHAsA BAX-
Hocty W/Wt 0,6 # MeHee 0,7 0,8 0.9
K, 1,0 1,1 1,2 1,3

4.5. Ecny [JaHHBIE HATYPHBIX HAGMIONEeHUH OTCYTCTBYIOT, TO
r1y6MHY poMEpP3aHMUst HOPOXHOM KOHCTPYKUMH MOXHO ONpEReNAaTh

no ¢popmyiie

Z,,p = Z,,p(q,)'l,38,

TO€ Znpicp) — CPEAHSAA rIyOMHa TpOMep3aHys LIl AaHHOro paioHa,
yCTaHaBJAMBaeMasl IIPM TIOMOILM KapT M3OJUMHMUH (puc. 4.4).

(4.3)
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Puc. 4.1. 3asucumocms koagpchuyuerma Ky Om paccmosHusi om Huza G0POXHOU
odexdst o pacwemnoza YIB unu YIB: 1 - cynech nbinesamas u msaxenas noineea-
masi, CyanuHoK; 2 ~ necok, cyneco nezkas U neaxkas kpynHas
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Puc.4.2. 3asucumocms koaggpuyuerma Kuap OM 211ybuHbl NPOMEP3aHUS Zn, OM NO-

8EPXHOCMIU NOKpbIMUSA: 1 — Cynech nbineeéamas U MaXenasn noiieeamas, CyanuHok;
2 — Necok, cyneck nezkas U nezkas KpynHas
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4.6. Tlpu mybuHe mNpoMep3aHHs HOPOXHOW KOHCTPYKLIHH
Zp<2 M | py, cp ycTaHaBMMBAOT NO rpadukam puc. 4.3; npu
Znp = 2,0+3,0 M — no ¢opmyie

by, cp = Inyn, p2,0 ° [a+b'(an - o), 4.4

TI€ lpyy cp20— BENMYMHA MOPO3HOTO MYYEHHMS NPH Zn, = 2,0 M;

a=1,0;6=0,16; c= 2,0 npu 2,0 < 2,5 < 2,5;

a=1,08; b=0,08; c= 2,5 npu 2,5 < z,,< 3,0.

4.7. Ecnn npu pacyeTHOM cpoke ciyx6nl 1o 10 jet monyyeH-

Has BeJMYMHA BO3MOXHOIO Ny4yeHUs OydeT npesblllaTh TpeGyeMyio
(cM. Tabn. 4.3), a npu cpoke ciyx6nl 6omee 10 ser OymeT mpeBbI-
ware 80% or Tpe yemai, TO HEOOXOOMMO PpaccMOTPETh BapHUAHT
YCTPOMCTBA MOPO303aILMTHOrO cjlosd. B 3TOM ciyyae npeasapuTeib-
HO ONpenensioT OPUEHTHPOBOYHO TPeOyeMylo TOMUMHY MOpPO30-
YCTOMYMBOH KOHCTPYKLHH NOPOXHON OHEXIbl, UCHONb3Ys rpadHKH
puc. 4.3. lns atoro, 3Has JOMYCTUMYIO BEJIMYMHY MOpPO3HOIO Nyye-
HUS [3pn, PACCYMTHIBAIOT OCPENHEHHYIO BEJIMYUHY MOPO3HOTO Myye-
HUA lpyy cp 10 OPMYITE

Inyu o= loon /Kyra K Kep KuaepKM 4.5)

3arem no rpaduxy puc. 4.3 B COOTBETCTBMM C IPYIINO# IPpyHTa
1O CTENEeHU NYYHHUCTOCTH OMPEHENSIOT Ag.

4.8. YToYHeHE I pacyeT TOMLUMHBI MOPO303ALUUTHOIrC CJOs
(,3) BBHIMOJIHAIOT IO TEPMUYECKOMY CONPOTUBIEHUIO KOHCTPYKLIMIA.
s aTOro HeOOXOAMMO MMETH ClIEAYIOLIME UCXONHBIE NaHHBIE:

< reorpadgpHyecKoe MecCTOIMONOXEHHE PACCMAaTPUBAEMOrO y4acTKa
JOpOTH;

<> KOHCTPYKLWIO JOPOXHON ofexabl (HAUMEHOBAaHKE W TOJNILMHA
CJI0EB), Heo6GXOnMMas MO YCIOBUSAM MPOYHOCTH M IpEHHPOBA-
HHS;

<> CxeMy YBIaXHeHUs1 paboyero cjios 3eMIsAHOro nojorHa (1, 2
WIK 3) ¥ pacyeTHas ryOMHa 3ajJeraHusi IMOA3EMHBIX BOJA OT
MOBEPXHOCTH NOKPBITHS;

< HaMMEHOBaHHWE IPYHTOB 3€MJISSHOTO MOJIOTHA;

<> pacyeTHbIi CpOK ciiyXObl JOPOXHON ONEXMIBI.
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Puc. 4.3. Mpaghuxu Anst onpedeneHus ocpeoHeHHOU SEUHUHBI MOPOSHOZ0 NYYEHUS lnyc
ITpumenanus. 1. Kpusyio II-V ewbupaiom ¢ coomeemcmeuu ¢ maba. 4.2.
. Kpusyiwo IT a ewbuparom npu 2 u 3-ii cxemax yeraxchenus pabowezo caos,
xpueyro IT1 6 — npu 1-ii

49. TomuuHy MOpPO303aIUHTHOrO CNOs H,; ONPERFNSIOT MO
dopmyiie

hyus = (Roamp) = Rooo)) Mus » 4.6)

e Rya0)— TEPMHYECKOE CONMpPOTHBICHHE PACCMATPUBAEMOi KOHCT-
PYKLIMM JOPOXHOM omexsl, (M2-K)/Br;
Roa(mp) — TO Xe, B NAHHBIX YCIIOBHSIX;
Mo~  KO3DDUUMEHT TEIUIONPOBOXHOCTH MOPO303aLIMTHOIO
Cosi, paBHBIM cpeiHeapuPMeTHYECKOMY 3HAYEHHIO Ko3DPu-
UMEHTOB TEIUIONPOBOJHOCTH MaTepHaia CJIOS B TAIOM Y Mep3-
JioM coctosiHusAX, Br/(M-K).

Hpu orcyrcreum dakTHyeckn 3aMepeHHBIX 3HaYeHU B pacyeT
JOMYCKAaeTCsl BKIIIOYATh A, ITO Tabn. 1 mpui. 5.

BenuuuHa Rogymp) ONPENEISIOT B 3aBUCHMOCTH OT HOMEpA M30-
JMHUHM Ha Kapre (puc. 4.5), CooTBEeTCTBYIOLIEH reorpaduyecKoMy mo-
JIOXEHHI) pacCMaTpHMBAEMOIO yyacTka gopord. Eciau yyacTok Haxo-
RHTCS MEXIY H3OMHHUAMH, TO ONPENENSIOT N0 ABA 3HAYCHUA Rojimy)
U h,;, COOTBETCTBYIOIUMX 3THM M3OJHHHUIM. l/lcxouyp TOJILUHY
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Puc.4.4. Kapma usonunul annyOuHbl NPOMEP3aHUSI Zuper) 2PYHMOE HY meppurmopuu
CHI: 1-2paHuua tnnowHo20 PacripocmpaHeHus 6eYHOMepP3sbiX 2pyHmMos; 2-mo xe,
ocmposHo20; 3 — epanuybt cmpaH CHI

CJIOSl OTIPEAENsSIOT METOAOM HWHTEPNONSILMY B 3aBUCUMOCTHM OT pac-
CTOSHHSI OT PacCMaTpHBAEMOrO YYacTKa IOPOrd AO COCEMHMX H30-

JTUHHUH.

4.10. TepMu4eCcKoe CONPOTUBIEHUE NOPOXHOM OXEXABI Roy(o)
BBIYHCAIOT 10 dopMye

i=ngy

Rooto)= Z hoati) / Aod()s (M?K)/Br

i=1

4.7
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TO€ My — YHMCIO KOHCTPYKTMBHBIX CJO€B JOPOXHONH OHEXHbI 6e3
MOPO303aLUTHOIO Cos;
hog)y— TONUMHA i-TO cllosl, M;
Aoy~ KOIPGDULMEHT TEMIONPOBOIHOCTU OTAEABHBIX CIOEB B
Mep3loM cocTossiHuM, Bt/(M-K).
4.11. BenuuuHy TpebGyeMOro TEpMHYECKOrO CCiiPOTUBAEHHS
Roo(mn) PACCYUTBIBAIOT MO BBIPAXEHUIO

Roa(mp)zR,,p Koo 'Kye,, 5, &K /BTl (4.8

e R,, — npuBeneHHOE TEPMMYECKOE COMPOTHR.ISH)E, ONpelelnse-
Moe NPU MOMOIY HOMOrpaMMBI (CM. 1. 4.12);
K,g — oadduLMeHT, YIUTHIBAIOIIMI CPOK CIYXGhl NOPOXHOI
OlleXIbl, MEXNY KAMMTAIbHBIMY pPEMOHTaMU (Tabi. 4.7);
Ky, — K031 IMEHT, YIUTHIBAIOIMIA CXEMY YBJIAXHEHHUH pa-
6oyero cjios 3eMJISIHOTO NMOJIOTHA; MPUHUMAETCS MpH 2-if u 3-
i cxeMax YyBIIAXHEHHUS paBHBIM €AMHHMLE, a Ipd l-if — mo
Tabi. 4.8;
& — noHmxarowuit korbouuuent; wis I, Ils ullls nopoxHo-
gruMaTtuyeckux nonson §5=1,0; mia II,, 1l u Ilg $=0,95; nan
11T $=0,90; mna IV 6=0,85 (cM. npuit. 2).

4.12. 3uayeHue Ry, OMpENENSIOT C [IOMOLIBIO HOMOIPAaMMBI
(puc. 4) MeTOZOM UTEPALUHU Yepe's OTHOWIEHHUE lgon /(CryyCp) (TrOpH-
30HTJIbHAS OCb HOMOTPAaMMBbI). 3Ha4YeHUs lzo, , Cpyy, 4 C, OTipenE-
JISIIOT COOTBETCTBEHHO 1o Ta6i. 4.3, 4.9 u 4.10.

Ilpu HasHauenuw BenuuuHbl C, no tabn. 4.10 moxbuparot xo-
NyCTUMYIO DIYyOMHY NPOMEP3aHHMS hpp(gon) TaKUM 06pa3oM, YTOGBI
TMOJyYaeMOMY 3HAYEHUIO OTHOINEHHUS lgon/(Cyyy Cp) coOTBETCTBOBANA
BETWYHHA Appgon) HA BEPTUKAIBHOM OCH HOMOIpamMBI, PaBHadA
npuHsToi npu onpenenedun C,. [lon6op HyXHO HaumHaTh CO 3Ha-
YeHUA Hypaon), COOTBETCTBYIOMIETO HAMMEHBLIEH JOTYCTUMON Iiiy-
OUHe MpoMep3aHus.

Paccrosinue H, or HM3a HOPOXHOM ONEXMIBI 1O YPOBHS MOA3EM-
HBIX BOJI, HEOOXOZMMOE I UCNOJIB30OBAHUSA HOMOIPAMMBI, ONPENEsi-
IOT, MPUHAB 32 UCXOZHYIO IOJYYEHHYIO B COOTBETCTBUM C M. 4.7 opu-
€HTHPOBOYHYIO TOJIHHMHY MOPO303allUMTHOIO CJIOS A, U BBIMMCIUB IPU
33[aHHOM /H,,; OOLIYIO TONILMHY JOPOXHOM ONEXIBI Ayp.
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Puc.4.6. Homozpamma Ons orpedenieHus NpueedeHHOz0 mepMuYecKoz0 conpomus-
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nomna; H, — anybuna 3anezanus pac4emHozo YIB om nusa GopoxHod 0dexOwl,
BKMONan MOPO303awumbill cnoi
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Ilpn rnybuHe 3ajeraHds NMON3EMHBIX BOL HAa Y4acTKe HNOPOTH,
omIMYaouecs OT yKa3aHHBIX Ha HOMOIpaMMe, HYXHO OIpEeReIHTb
nBa 3HavyeHus R,,: npu H, Ha Homorpamme GoJbllie NaHHOH BelH-
yuHbl ¥ nipu H, — MeHbue ee. Mckomoe 3HayeHue R,, ycTaHaBIH-
BalOT METOAOM MHTEPNOMSLHH MEXIY COOTBETCTBYIOLIMMHM BEIHYH-
HaMH.

Ta6auya 4.7
HoMc:M:llaonH- 3HayeHHe xoad;&w:;n:nf;a :’p;lo il;oxc cIyx6H Ko-
(cM. prc. 4.5) [ menee 10 10 20
I-11 0,70 0,85 1,0
1I-X 0,80 0,90 1,0

4.13. Iocne 3aBeplIeHUs pacyeTa TOMILUMHBI MOPO303aUIHTHO-
ro cios no dopmyne (4.6) cpaBHHBAIOT MOMYYEHHOE 3HAYeHHE hy,; €
[PeABAPUTENBbHO HasHaueHHoH. PazHMla He MODKHA NpeBHIATL S
cM. B npoTHBHOM ciyyae pacyeT HEOGXOAMMO MOBTOPHTb.

Tabauya 4.8.
Homep n3onuHuu 3Hayenue xo3dbdHuHeHTa Ky“ npu 1-# cxeme
(cM. puc 4.5) YBIQKHECHUS paboyero cjiosi 3¢MJITHOTO MOJIOTHa
1 0,85
I 0,65
111 0,55
v 0,45
\ 0,40
VI 0,35
VII 0,30
VIII 0,30
IX 0,25
X 0,25
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Tabauya 4.9

Howmep mao- 3Hayenue nokasarensi Cy,, V15 TPYHTOB:

MMHMK (CM | cra6o myun- | MyYMHMCTBIX | CHJIBHO MyYH- | Ype3MepHO
puc. 4.5) HUCTBIX HHUCTHIX NYYUHHCTBIX

1 0,70 1,40 2,10 2,80

11 0,60 1,25 1,85 2,50

HI 0,55 1,10 1,65 2,20

v 0,50 1,00 1,50 2,00

A\ 0.45 0,90 1,35 1,80

Vi 0,40 0,80 1,20 1,60

VII 0,35 0,70 1,05 1,40

VIII 0,30 0,60 0,90 1,20

IX 0,25 0,50 0.75 1,00

i X 0,20 0,40 0.60 0,80

lIpumeyanue. Ipynny epynma no cmenenu nyuunucmocmu Gonyckaemcs onpe-
deasimb ¢ nomoiuio mabn. 4.1 u 4.2.

4.14. TonluHy TEIUIOU30JUPYIOLIETO CJIOS PacCYMTHIBAIOT,
KaK M MOpPO303allHUTHOro. B pacuer cieayer BKIOYATh TONLIMHY AO-
POXHON ofexXInbl, HEOOXOAUMYIO 10 YCTOBUSM OOECTIeYeHMsl Npou-
HOCTH U [PEHUPOBAHHUS, a TAKXKE 3hayeHUs TokKasates NyYMHUCTO-
ctu rpyHta Gy, (1a61.4.11); TOJLIMHY TEMIOH20JUPYIOILEFO CIOS
cienyeT onpeneasts no rpapuxky (puc. 4.7) B 3aBUCUMOCTH OT
Rooimp) 1 Roi(o).

4.15. TleHommacr, Mcnonb3yeMblil UL YCTPOMCTBA TEIUIOM30-
JUPYIOILErO €10 IOMXKEH YIORJIETBOPSATH CJIENYIOIUUM TpeGoBaHH-
SIM: TIpelleNl MPOYHOCTH NpU cXaTtuu npu 10%-Hoit NuHeiHoi ne-
dopmanuu — He MmeHee 0,40 MIla, npu usrube — He Menee 0,30
MIla; BomormnorsouieHue Mo o6beMy — He Goiee 0,45‘/¢ermonpo—
BoaHocTh — He 6onee 0,032 Br/(M-K) (Meronbl McnbiTaHKs Mo AeH-
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creyoiuM 'OCTam). Beibop HyxHOH Mapku NEHOIUIACTa CJedyeT
MIPOBOAUTEH € YYETOM PE3YJILTATOB ONBITHOW MPOBEPKM.

Tabauya 4.10

IpyHT 3emnsiHoro | hyg .M 3nauenue C, B 3aBUCHMOCTH OT
MOJIOTHA hon(roms CM
0—50 51—100 > 100 0—100
Tlecok mbLIeBaTHIN 0,5 0,60 0,55 0,50 -
1,0 - - 0,45 0,50
1,5 - - 0,40 0,45
2,0 - - 0,35 0,40
Cynech Jerkas 0,5 0,70 0,65 0,60 -
1,0 - - 0,55 0,60
1,5 - - 0,50 0,55
2,0 - - 0,45 0,50
Cymnech nuuieBarast 0,5 0,75 0,70 0,65 -
1,0 - - 0,55 0,65
1,5 - - 0,50 0,55
2,0 = - 0,45 0,50
CYTJIMHOK JIeTKMiM U 0,5 0,30 0,75 0,70 -
JIETKUi NbUieBaTbiii 1,0 - - 0,65 0,70
1,5 - - 0,60 0,65
2,0 - - 0,55 0,60
CyTJIMHKM TsDKe- 0,5 0,85 0,80 0,75 -
JIbIH, TSDKENBIN MBI~ 1,0 - - 0,70 0,75
NleBaTHIf, ITMHA 1,5 - - 0,65 0,70
2,0 - = 0,60 0,65

Ilpumeuanue. Ilpu npomexcymounsix 3naenusx moauguns: eeaunury C, credy-
em NpUHUMAMb RO UHMEPROAALUU COOMBEMCMEBYIOUUX BEAUYUH.

Tabauya 4.11

T'PYHT 1o cTreneHyd NMyYHHUCTOSTH Tloxasarenp Cpyy
Crnabony4HHHUCTEI 0,50
TlyuyrHUCTRIN 10
CWIbHOIYYMHMCTBIN 1,5
YpeaMepHOMYYMHUCTBIH 2,0

4.16. Eciu paGoumii cJIoil 3eMJISIHOTO MOJIOTHA BKJIIOYACT 1BA
CJI08 M3 IPYHTOB C pasNMyHOH MyYMHMCTOCTHIO (MPENYCMOTPEHO ¢
LUENBI0O COKPAaTHTh OOBEMBI MPHUBO3HOTO MEHEE IyYMHOOIIACHOTrO
TPYHTA), TO TOJLIMHY MOPO303AILMTHOrO CJOsI C BEpXHEH 4YaCThbIO
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Puc. 4.7. MNpaghuk Ons onpedenenus Heobxodumol monuwjuHbl Mensou3oNupyoweao
cnos u3 neHonnacma.

pabouero cios U3 MeHee NyYMHOONACHOro IpyHTa CJEAyeT pacCuu-
ThIBaTh No opmysie

hm =hml +(hM32 - husl)( hM31 +hnp(}lon) = Asrp)/ (hmal+hnp(non)), (4~9)

rae hy;; — ToOMIMHA MOPO303aLIMTHOIrO CJIoF IIpM IONHON 3aMeHe
MECTHOT'O IpyYHTa IIPUBO3HBIM MEHEE NYYUHOOIIACHBIM, M;
hys2 — To Xe, npH OXHOCIONHON KOHCTPYKUMH 3€MISHOIO I10-
JIOTH2 U3 MECTHOro MMYYHUHOOITACHOIO TpYHTA, M,
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Hpp(non) — HONMyCTHUMasi [yOMHA MPOMEP3aHMs 3EMJISTHOIO Io-
JIOTHA TIpY TOMHON 3aMEeHe MECTHOIo I'PYHTa NMpPHBO3HEIM Me-
Hee MyYHHOOIACHEIM, M;

AS;p — TONIUMHA C/IOST 3aMEHbI FPYHTA OT HU3a JOPOXHOI onie-
XIObl (6e3 MOpPO303aLIUTHOTO CJI0sT), KOHCTPYKLMS KOTOpPOit
obecreynBaeT NPOYHOCTh M APEHUPOBAHHUE, M.

Pacuer 3HayeHuit hysy, hys2 ¥ hpprom) BBINMONHSIETCA B COOT-
BeTCTBMM ¢ mn.4.9—4.13. MakcuMaibHoe 3HayeHHE A8y, =hy, +
+hnp(non)~

Pacuer TOMIMHBI TEIUIOU3ONMPYIOLIEr0 CJIOS IMpH 3aMeHe
BEpXHEH TONIUM 3eMJISHOrO MOJOTHA Ha MeHee MyYHMHOOIACHBIH
TPYHT CJIEYET NPOBOAUTH TaK X€ KaK Uisi MOPO303alliUTHOrO CJIoA.

4.17. Ins onpeneneHus BeIMYUHbBI MOPO3HOTO NMy4YeHHs, Tpe-
GyeMOil TOMLIMHE MOPO303aLIMTHOTO MJIH TEIUIOU30JUPYIOIIEro
CJIoSt MOXET OBbITh MCITONIB30BaHA TAKKE METOAMKA, OCHOBaHHas Ha
onpeneneHUn KodhdULUMEHTa BIArONpPOBOOHOCTH IpyHTa K, (cM.
npuit. 7). MeTonuKy pekoMeHIyeTcs MCIONk30BaTh B NMOPAAKE Ha-
KOIUIEHHS OIbITa €e NMpuMeHeHus. IlpuMep NpUMEHEHUS METOAMKH
npusefeH B mpui. § (npumep 12).

5. IPOEKTHPOBAHHME YCTPOMCTB I10 OCYIIEHHMIO
JOPOXHBIX ONEXI U 3EMJIAHOTO IMTOJIOTHA

OcHoBHbIE MOJIOXKEHHA

5.1. JlpeHaxHasi KOHCTPYKLMS (APEHUDYIOLLHIA C/IOH W BOIO-
OTBOMSILIME YCTPOWCTBA) HEOOXOAMMA B TPAaXMLIMOHHBIX KOHCTPYK-
LUMSX JOPOXHBIX ONEXI CO CJIOAMH M3 3EPHUCTBIX MAaTepHAIOB Ha
3EMJISHOM IOJOTHE U3 ciabo GUNBTPYIOLIUX TPYHTOB (MbLIEBATHIX
MECKOB, HEMbUIEBAThIX MECKOB ¢ K03(ddHUUMEHTOM (UILTpaLMU Me-
uee 0,5 m/cyt, munbl) o II u 111 nopoXHO-KIMMATHYECKHX 30HAX
JUISL BCEX CXEM YBJIaXHeHHUs pabodero cnost, B IV u V 30Hax — ana
3-# cxembi (tabn. 5.1 npun. 2 CHull 2.05.02-85).

5.2. CxeMy yBIaXHEHMs Ha y4yacTKax, rae B IPHIOPOXHOMN
noJioce 3aCTauBaeTCs BOAA, YCTAHABIUBAIOT C YYETOM PAcCTOAHHMA ly
OT GPOBKHM 3eMJITHOTO MOJIOTHA OO ype3a 3acTauBaioLueiicss OCeHbIo
Boabl. Bennuuny 6e3onacHoro paccTosHus /[y MOXHO ONpeaeauTh
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Tabauya 5.1

Hcrounux
(cxema)
YBJIAXHCHHMS

YcnoBUst OTHECEHMS K DaHHOMY THITY YBJIIaXHCHHA

ATtMochep-
Hble OCaaKU

(D)

Hacbinmps Ha yyacTkax MECTHOCTM 1-To THMMA N0 YCIOBHAM YBIaX-
HeHM, a Takxe 2 ¥ 3-r0 THMOB IPH BO3BbIIEHHM ITOBEPXHOCTH
MOKPHTHSA Hal pacYETHLIM YPOBHEM IPYHTOBBIX U NOBEPXHOCT-
HEIX BOA WIN Hall IOBEPXHOCTBIO 3eMJIM, Gonee yeM B 1,5 pasa
npephilalolleM TpeGoBanma Taba. 5.2; Ha yyacTKax 2-ro THNa
TPH PacCTOSIHHM OT Ype3a IMOBEPXHOCTHOM BOoAbI (OTCYTCTBYIO-
el He MeHee 2/3 JieTHero nepuona) Gonee 5—10 M — W cyne-
celf, 2—-5 M —nerkux MpUICBATHX CYTAMHKOB ¥ 2 M — A TsDKe-
JTBIX MBUICBATHIX CYIIMHKOB M ITMH (McHBILKE 3HAYEHNA — IS
TPYHTOB ¢ GONBIIMM YKCAOM TUIRCTMMHOCTY; Gonbinne — mns
PaVIHYHbIX IPYHTOB).

BoieMKH B necyaHBIX ¥ IIMHHCTBIX TPYHTax IpH YKJIOHE KIOBETOB
Gonee 20%. (B I-111 gopoxHo-KIMMarHyeckmx 30Hax) # NPH
BO3BBIlLICHHH TIOBEPXHOCTH MOKPHITHI HANl PaCMETHBIM FOPH30H-
TOM ITPYHTOBHIX BOJi, Goniee yeM B 1,5 pasa npesblluaonieM Tpe-
Gopanms Tabn. 5.2

IlpnMeHeHHWe CrieMaNbHBIX METONOB PeryIMPOBaHKs BOXHO-
TEIUIOBOTO PeXHMa (KamHLISPOINPEPRIBAIOILNE, THIPO —H TEIUIO-
W30/MPYIOilKEe, APMUPYIOMINE TIPOCHONKY, APEHaX ¥ T.11.), Ha-
3HaYaeMbIX IO PacyeTaM.

To xe, kpa-
TKOBPEMEH-
HO CTOSLIME
(zo 30 cyt)
TIOBEPXHO-
CTHHIE BOIB
)

Hachniny Ha y4acTKax 2-To THNa NPH BO3BHILICHHH NMOBEPXHOCTH
TIOKPHTHA He Hike TpebyeMoro Tabi. 5.2 u He Gonee yem B 2
pasa ApeBHILIAIOMIEM HX H NPU KPYTH3HE OTKOCOB He McHee 1:1,5
M TipocToM (6e3 6epM) ronepeyHoM Npoduie HAChiNM; Ha yyacT-
Kax 3-ro THina npy NpUMEHEHUH CICHKATLHEIX MEPONpHATHHA No
3alMTE OT IPYHTOBHIX BOA (XKaMWLISpoNpephiBalOlKe C/IOH, Ape-
HaXx), HasHayaeMbIX CHELIMAIbHBIM PACYETOM TPH BbINIOJHEHHH
TIPEABUAYLIKX YCTIOBUR.

BrleMKM B NeCYaHhIX U IIMHHCTBIX TPYHTaxX NMpH YKIOHaX KIOBe-
TOB MeHee 20%o (B I—II 30Hax) ¥ BO3BBIIUEHHH MOBEPXHOCTH
MOKPHITUA Hall PacYCTHHIM YPOBHEM MPYHTOBKX BOZ, fonee ueM B
1,5 pasa npepbiuaionteM, TpeGoBanms Tabn.5.2.

To xe, wu-
TennHo (6o-
Jee 30 cyr)
crosiue
TIOBEPXHO-
CTHBIE BOAB
3

Hachinu Ha yyacTKax 3-ro npu Bo3BbliLICHHH IIOBEPXHOCTH T10-
KPHTHS, OTBEYAIOUIeM TPeOOBaHUAM Tabn. 5.2, HO He npeBbl-
waoweM ux Gonee yeM B 1,5 pa3a.

To xe, anst BHEMOK, B OCHOBaHUM KOTOPbIX YPOBEHb IPYHTOBBIX
BOJ PACTIONOXKEH NO raybuHe, He npespitlialowe TpeGoBaHUR
Ta61. 5.2 Gonee yeM B 1,5 pasa




Mo r TeuuanbHoi MeTomuKe. [1py oTcyTcTBUM QAKTUYECKUX OaHHBIX
creny T npuHUMare: ly = 10 M — s cyneceit, ly = 3 M — qia cyr-
JIMHKOB JIETKMX M NbUIEBATHIX, ly = 2 M — VIS CYIJIHHKOB TSDKEJIbIX
M TJIMH.

Tabauya 5.2
CHulIl 2.05.02-85,1a6x. 21
Hanmenbliee BO3BHILIEHHE NMOBEPXHOCTH
I'pynr paGoyero ciost TIOKPLITHSI, M, B JOPOXHO-KIHMATHCCKUX
30HaxX
11 m v \Y
Tlecok Menkwuii, cymnecs Jer- L1 0.9 0.75 0.5
Kasi KpYIHas M Jierxasi 0,9 0,7 0,55 0,3
[Tecox meineBaTill, cynech 1.5 12 1.1 08
TLUleBaTas 1,2 1,0 0,8 0,5
CyIIHHKH JIETKHI M TSDKe- 22 18 LS Ll
AbUA, TIMHB 1,6 1,4 1,1 0,8
Cynecp TspKesas nbuieBaran,
CYIMIMHKH JIeTKH}t NbUieBaThi 24 21 L8 12
M TSDKENblH NbICBATHIH 1,8 1,5 1,3 0,8

ITpumeyanue. Had uepmoii — 6o3emiutenue noeepxnocmu noKpwmus Hao ypos-
HeM 2pymoebix 600, 6epxoeodku usu Osumenvno (bosee 30 cym) cmosuux
noeepxnocmuux 600, no0 wepmoli — mo e, HAO NOGEPXHOCMILIO 3eMAlU HA
YHACMKAX C HEOGECMEeeHHLIM NOGEPXHOCIIHLIM CMOKOM UAl HaO YypoeHem
xpamiospemenno (menee 30 cym) cmosigux noSEPXHOCMHBX 600.

5.3. [IpeHaxHasd CHCTEMA JOPOXHON ONEXMBl BKIIOYAET. ILUIOCKO-
CTHOI TOPM3OHTAIBHBIN ApeHaX, NonoMHseMbii (ecM Tpebyercs) mpu-
KPOMOYHBIM M TOTEPEYHBIM APEHAKOM MEJIKOTO 3A/TOXKEHHS.

Ilpu ycrpoiicTBe BceX cjioeB HOPOXHOM ONEXAbI H3 MOHOJMT-
HbIX MaTepHAIOB B KaYeCTBE IUIOCKOCTHOTO TOPH3OHTAILHOTO ApE-
HaXa TOCNie TEXHUKO-IKOHOMUYECKONo OOOCHOBAHHS AOMyCKaercs
MPUMEHATh (BMECTO APEHHUPYIOLUETO CJOs) NMPOCIONRKY M3 reoTeK-
CTWIBHOTO Marepyana TONILMHON He MeHee 4 MM c Ko3dpHuMeH-
TOM GWIBTPaUMK He Huxe 50 M/CyT C BBITYCKOM MOJOTHMIL HAa OT-
KOChI HaCHINIM Ha BeicoTy He MeHee 0,5 M. Bmbop MaTtepHana B 3ToM
cly4yae NMPOU3BOJUTCS IO CTICLUANBHBIM YKA3aHUSM.
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5.4. TIpoekTupoBaHHE MEpONPUATHIA MO APEHUPOBAHHIO HO-
POXHO OIeXIb! OCYHIECTBIAIOT B TAKOM IOCIENOBATEIbBHOCTH:

a) IOopory pasfensioT Ha THUITUYHBIE YYacTKH IO MpOAOJbHOMY
npodUII0 ¥ NPUPOIHBIM YCJIOBUSM (XapakTep penbeda MeCT-
HOC1H, HaIH4YKe BOJOTOKOB, MEpPECcEeKalolMX A0pory, U Ap.) €
YYETOM OCOOEHHOCTEH KOHCTPYKUMHU 3€MJISHOIO MOJIOTHA (Ha-
coinb BbicoToii Mo CHully, BbleMKa WK Hachlllb BBICOTOW
HiKe TpeOGyeMoil, MepexoqHBI YJYaCTOK OT HAaChilld K BbIEM-
Ke) U NOPOXHOM omexnbl (MOHOJMTHBIE CJIOM OCHOBaHWUS,
MIP0303aILUTHBIE WIM TEIUIOM3ONMPYIOLIME CJIOU M3 YKper-
JIEHHBIX MAaTepHaioB), OOECIEYEHHOCTH MaTepUalaMu Ui
JIPEHUPYIOLIETro CJIOSl, APEHAXHBIMH TPYOAaMH M TeOTeKCTIb-
HbIMH MaTepHalaMH; BO3MOXHOCTH OCYLUECTBIEHMsS Mep IO
OTPaHUYEHHIO TIPUTOKA BOIBI B JOPOXHYIO KOHCTPYKIIHIO;

6) I THIHYHBIX YYACTKOB OINpEHEessIOT KOMHYECTBO BOMABI, HO-
cTynalouieif B OCHOBAaHHME 32 CYTKM M 3a PacyeTHblif TnepHof,
npeaycMarpuBasi Mepsl 10 OrpaHUYEHMIO NPUTOKA BOABI B HO-
POXHYI0 KOHCTPYKLIUIO;

B) HAMEYAIOT BAPHAHTHI APEHAXHBIX KOHCTPYKIIMIA;

I) 0OOCHOBLIBAIOT PAcCYETOM TOJNLUUHY APEHUPYIOLIErO CJOs IS
JAHHBIX YCIOBUI WIH oNpenensioT KoddduuueHT ¢uasTpa-
UMY Ui APEHMPYIOLIEro Marepyaya B 3afaHHOM ApeHaXHOM
KOHCTPYKLIVIH.

[Tpy mnpoexTHpPOBaHMM APEHHUPYIOWIETO CJIOS HEoOXOMMMO,
MOMHMO OCYLUEHHMS, YYUTHIBATh HEOOXOAUMOCTE OOecreyeHUs CABH-
TOYCTOMYMBOCTH CaMOro 3e€pHHUCTOro Marepuajia M MPOYHOCTH Bceit
JOPOXHON KOHCTPYKLMH.

5.5. JIpeHaXHYI0 KOHCTPYKLHIO CllefyeT IIPOeKTHPOBATh C yye-
TOM 00BEMA MPUTOKA BOJbI, MOCTYMAIOLIEH B OCHOBAaHUE NOPOXHOIA
OIEXMAbl B PACYETHBIN 1CPUOA, DUIBTPALIMOHHON CIIOCOGHOCTH Ma-
TepUaia APEHUPYIOLIETO CJIOSI U KOHCTPYKIMHU 3EMJISTHOTO TIOJIOTHA.

5.6. Tlpn BIGOpE KOHKPETHOrO MEPOINPUSTHA 1O PEeryJHpoBa-
HUIO NPUTOKA TMPOBORMTCA TEXHHKO-IKOHOMHMYECKOE CpaBHEHHE
BapUaHTOB.

KoMOUHMPOBaHHBIA IIIOCKOCTHOH TOPU3OHTANBHEIN JApeHaX
— 3TO YHMBEpPCANIbHOE MEPONPHUATHE U OONBLIMHCTBA YYACTKOB
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nopor. [lonepeyHHH ApeHaX MEJIKOro 3aTOXEHHS YCTpaMBAIOT IS
TOMNEpPeYHOoro NepexsaTa BOAbI, ABUXYLIEHCA B NPEHUPYIOLIEM CJIOE
BIOJIb JIOPOTH, HA YYacTKaX ¢ NMPONOJBHBEIM YKJIOHOM cBbillie 20%o, a
TaKKe C 3aTSOKHBIMM TPONOABHBIMM YKJIOHAMM, IPEeBHIIAIOMUMY
mornepeYHbie; B MECTaX BOTHYTHIX BEPTHKAIbHBIX KPHUBHIX M Ha y4a-
CTKaX YMEHBIUCHHUS NPONONBHEBIX YKIOHOB.

5.7. Openupyiomuit cioif, paGoraioluil Mo MPUHLMIY OCY-
IIEHUS, HEOOXOAUMO YCTPaUBaTh U3 MECYAHBIX TPYHTOB WIM BBICO-
KONIPOHMLIacMOM CKEeNeTHON cMecH (1eOHS WM TpaBusl) OTKPBITOrO
THNA (C HE3aMOJHEHHBIMU MYCTOTAMM), OTBEYAWIIUX ONpEAENIeH-
HbIM TpeOOBAHUAM IO BOJONPOHULIAEMOCTH, ¥ YKJIAOBIBATh MOX HO-
POXHOI OfeXIOH Ha BCIO €e LUUPHUHY, OOECIIeYUBasi ero BHIXOH Ha
oTkoc. JIpeHUpYIOLUHMii CJIOH YCTpauBalOT TaKXKe C APEHAXHBIMH
Tpy6aMu 11si c6opa U GBICTPOro OTBOKA BOIBI 3a TIpeAeNbl 3eMISTHO-
ro nosotHa. CiexyeT mpemycMaTpUBaTh MpPOTHBO3A'WIMBAIOLIYIO 3a-
IUMTY APEH U CAMMX CJIOEB, a TAKXKE HE JOIYCKATh 3aMep3aHue BOMBI
B BRITyCKax Tpyo.

Ilpu ycTpoiicTBe IpPEHMPYIOIUX CIOEB, paGOTAIOLMX MO
NMPUHUMIIY TIODJIOLIEHHs, TpebyeTcs ycrpauBarh Gojee MOIUIHBIE
CJIOM M3 TECYaHOrO IpyHTa M NPUHUMATh B pacyeT Ha NMPOYHOCTh
JOPOXHOH oNeXIBl 3HAYEHUs! MPOYHOCTHBIX XapaKTepPUCTHK Iecya-
HOTIO IPyHTa C yyeToM 6ojiee NMPONOJDKHUTENLHOIO NEPHONA €ro Ha-
XOXIei:Ms B HEOIAronpUsITHOM PacYeTHOM COCTOSIHMM.

5.8. lnA ycTpoiicTBa IPEHHPYIOILEro CJIos, pabGoTaolero o
TIPUHLMIY OCYIIEHMsI, ClieNyeT NPUMEHSATb MaTepHUIN ¢ Koadbdu-
uuMeHToM ¢uwibTpaiMu He MeHee 1 Mm/cyr. Ilpu omHOBpeMeHHOM
BHINOJTHEHUU CJIOEM IPEHUPYIOWIMX ¥ MOPO303AMTHEIX (PYHKUMM
uenecoobpasHel MaTepuaibl ¢ kKo3dbduumeHToOM GUIBTpauuyd 1—2
M/CyT.

Pacuer apennpyomero cJjios

5.9. Ilpu pacyere ApeHAXHONW KOHCTPYKUMH OMNpeneisercs
TpebyeMasi TOMIHHA APEHMPYIOLIETO CJIOA U3 AMCKPETHBIX Marepua-
JoB. B paiioHax Ce30HHOrO MpPOMEP3aHHUs TPYHTOB YYMTHIBAIOTCH
JiBa PAcYETHHIX 3Tana paGoTH APEeHAXHBIX KOHCTPYKLMIA:
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< mnepBefi — A nepHoAa, KOTa OCHOBAHHE HOPOXHONM OdEXIbI

NOJA CEpeAHHON Mpoe3Xeil YacTH yXe OTTasIo, APCHUPYIOLIMHA

CJIOA y €e KpaeB HaXOOUTCS B MEP3JIOM COCTOSHHMH, 2 BOIOOT-

BOJSLIHE YCTPOMHCTBA He paboTaloT;

< BTOpOIl INs BpeMeHH, KOraa APEHUPYIOUMIA CIIOA MOTHOCTHIO

OTTas! M BOAOOTBONMALIME YCTpPOMCfBA HaYalMd HOPMAIBHO

yHKUHOHNPOBATE.

5.10. B 3aBMCHMOCTM OT KOHKPETHHIX YCJIIOBHI ApEeHaXHas
KOHCTPYKLIMSI MOXET ObITb pPacCYMTaHa Ha OJMH M3 TpPeX BapHaHTOB
paboOTH:

<> OCYylUIEHHE;
< oOcyllleHHe ¢ IEPHONOM 3aMNa3ibiBaHMs OTBOJA BOJKI,
< MHOINOLICHHE.

5.11. IlonHy!0 TOAWMHY APSHUPYIOILETO CJIOS ONMPENESIOT MO
¢opmyrne

bn = hyge + hogm, .1)

rae Ay, — TONLIMHA CJIOA, TIOJIHOCTBIO HACHIIEHHOTO BOOM, M;
Hsan — BOTIONHHUTENIBHAA TOJMIIMHA COA, 3aBUCANIAA OT Kamui-
JIIPHBIX CBOMCTB Marepuana, A,,, = 0,10:0,12 M mia neckos
KPYNHBIX, h;,, = 0,14:0,15 M — cpenne#t KpynmHocTé M A, =
0,18:0,20 M — MenKuXx.

Bo Bcex ciry4asix TOJHYIO TOJIMMHY APEHUPYIOLIETO COs Clie-
IyeT IpuHUMaTh He MeHee 0,20 M.

5.12. ins npeHupyolero ciosi, paboTaloiero no MpUHIUMITY
OCYILieHMS h,,. YCTaHaBRMBAIOT 10 HOMOrpaMMaM puc. 5.1 u 5.2 B
3aBUCMMOCTHM OT IIMHBI 1IyTH ¢-anuTpaii::in L B pacyeTHol BeJMYHU-
HBbl TIPUTOKA BOMIBI gp B IPEHUPYIOLIMIA ¢ 10l Ha 1 M2, onpenensiemo-
ro no ¢opmyie

%o = 4 K Ke KuocK, 1000, w3/re, (52)

e q — ocpeHeHHoe (TabiMyHOe) 3HAYeHHE MPHUTOKA BOAHI B Jpe-
HUPYIOLIMIA C/OH NMPH TPAAMLMOHHOW KOHCTPYKLUMHU JNOPOXHOM
oaexnpl (1a6n.5.3);



Knx — K03 (PHUMEHT «IIMK», YYUTHIBAIOIMIA HEYCTAHOBHBLIHIA-
CA PEXHUM MNOCTYIIEHUs BOMbI U3-32 HEPAaBHOMEPHOrO OTTaMBa-
HUS M BbINAAEHUs1 aTMocepHBIX ocankos (Tabn. 5.4);

K, — ko3(pbuLHEHT rMAPOIOrHYECKOro 3araca, YYHTHIBAOLMIA
CHHXCHHME (WIBTPALLUOHHONK CMOCOGHOCTH [PEHHMPYIOLIEro
C/1051 B IPOLIECCC BKCIAyaTauuy joporu (Tabn. 5.4);

Kior — KO3(hULIMEHT, YYUTHIBAIOWIMH HAKOIUIEHHE BOHBI B
MECTax M3MEHECHHs NPONOALHOIO YKJIOHA, ONpeaensieMblil IpH
ONMHAKOBOM HaMnpasineLiid YYacTKOB Npoduis y nepeaoma o
HoMorpamMe puc.5.3, a npu BCTPEYHBIX YKJIOHAX — 10 3MIIHU-
puueckoi dopmyne (5,2°);

K, = K03hOUUMEHT yUNTHIBAIOWMA CHUXEHHE MPHTOKA BOIbI
NPU TIPHHATHM CMELMATBHBIX MEp IO PEryJHpOBaHHIO BOIHO-
TEIJIOBOTO pexuma (1abn.5.5).
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Puc 5.1 Pacuem monuiurbl Hu.. OpeHUPYIOWE20 Crost U3 NeCKO8 MeKUX, cped-
Held KDYNnHOCMU U KPYNHO3@PHUCMbIX C KO3 uUueHmoM unbmpayuu meHee
10 m/cym Mpu 00HOCKaMHOM ronepeyrom npogune q'=q,8 M’/m; npu deycxam-
HOM q=0,5q,8 M*/M. B-wupuva npoeaxeli yacmu, M: L-Onuxa nymu gunbmpa-
yuu, pasHasi NofioBUHE WUPUHbLI BPEHUPYIOWB20 CNOA Npu 08yCKaMHOM fpohu-
ne u NonHol e2o WupuHe — Npu 0OHOCKaMHOM

K=I+ [qu (T:?an +1) (il + iﬂl/zn ) (5-2,)
(amech Ky — koadpduuneHt dpunstpauru, M/cyt, Ty, — BpeMs 3a-

nasabiBaHKsA, CYT; i) U iy — abCOMIOTHAasi BEJIWYHHA YKJIIOHOB, ROJIH
€AUHULIBL, N — MOPUCTCCTD APEHUPYIOLLEro CJIOS, JOAH eAMHULIbI).
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Puc.5.2. Pacuem Openupyroujezo cios u3 KPYnHbIX Neckoe C Ko3gULUEHMOM
dunvmpayuu 6onee 10 m/lcym. L~ cM. puc. 5.1; i~ nonepeyHbill yKnoH Hu3a OpeHu-
pyrowezo crios; Ky~ koschgpuyuenm gpunbmpayuu, m/cym

Tabauya 5.3
Hopox- | Cxema | OGbeM BOAbI, MOCTYNAIOWICH B OCHOBaHME IOPOX-
HoO- yBRAXK- HOM ofeXABl U3 IPYHTa
KI¥Ma- | HeHus
miccxas| paorero| S 1 | s T oymane Termecn
30Ha ciost
MbUICBATOTO
1 15/2,5 20/2 35/3 80/3,5
11 2 25/3 50/3 80/4 130/4,5
3 60/3,5 90/4 130/4,5 . 180/5
1 10/1,5 10/1,5 15/2 30/3
1 2 15/2 25/2 30/2,5 40/3
3 25/2,5 40/2,5 50/3,5 60/4
Ivuv 3 20/2 ) 20/2 30/2,5 40/3

Ilpumenanusn: 1.B wucaumene dan obwuii o6sem eodu Q 1/m2, nocmynaroweii 6
OCHO8aHue 3a eecv pacwemuwvili nepuod, e 3namenamene (q) — sa cymiu. Jas
Haceinell u3 Henviieeambix 2pynmog evicomoli 6onee mpebyemoii CHull (cm.
maba. 5.2) eo II dopoxcno-kaumamuueckoii 30ne npunumaiom ¢ = 15
a/(m?cym). 2. Ipu nasusuu pasdeaumensnoii noAOCH OAs yuacmKoe Hacwned,
npoxodAWUX 8 Hyneabx ommemiax eoicomoli menvie mpebyemoti CHull 6o 11
O0pONCHO-KAUMamuyecKoll 30He pacuyemnbie 3Ha4eHus q nossuuaiom Ha 20%.
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Tabauya 5.4

Hopoxuo- CxeMa K, 1Sl rpyHTOB K, wia

KIMMaTHYyeCKasl | YBAaX- | HembUICBATBLIX | MbUIEBATHIX | MbijIepa-

30Ha HEHUs TBIX TPYH-
TOB

1 L5 1,5 1,0/1,0

11 2 1,5 1,6 1,2/1,2

3 1,6 1,7 1,3/1,2

1 1.4 1,5 1,0/1,0

11 2 1,4 1,5 1,1/1,0

3 1,5 L6 1,2/1,1

VuV 3 1,5 1,3 LI/1,0

Ilpumevanusn: 1. Jaa nenviaesamoix epynmos K, = 1,0. 2. B wucaumene — 0ns
dopoe I u Il kamezopui, ¢ s3namenamene — IIT u IV.

KBOI’

2,0 \\

1,8 N

N [ik=10
16 \< c
14 \\\ \‘
~0,3 T~~05 "~
1,2 ] \\\
) ~——] —
‘o 0,25’%\7*\‘“‘

0 02 04 06 08 Ky/n

Puc.5.3 Homozpamma Ona onpedenenusi koagpuuyuernma Ke. yeenuveHus obnema
800b! 8 OPEHUPYIOEM CII0E 8 MECIMAX USMEHEeHUS 802HYMoz2o npoguns. iy, iz ~ npo-
001IbHbIe YKIIOHbI 8bILIe U HUXEe nepenoma npoguns; Ky — ko3gpguvyuerm cbunsmpa-
yuu, M/cym.; n — ko3ghgbuyueHmM NOPUCMOCMU OPEHUPYIOWE20 CIOS.
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Taé.mua 55
RKoadupmuient ymenbitetinsl HpHToKa Bobl B IPeRNpY oWt c1oii K,

Cxeva K, 2718 rpyHTa
VBNaX- cynecu JIerKoro TSIXKEJI0ro
Meposnpusitie
HeHIst CYTAUHKA CYTJIMHKA,
TJIMHBI

YiperacHie 00oUIH 1 0.70 075 0.80
(MO OTHOUICHHIO K HC- 5 ~
KpenIclHbIM) 2.3 { 0.895 0.9 0.95
MoHoauTHBIC ¢T0H i 0,80 0.80 0.80
OCHOBAHHS! ¢ OCTATOY~
HOH NOPHCTOCTLIO Ma- 3
TepHata 10 5% 2.3 0.90 0.90 0.90

5.13. Tlonnast TojlIMHA ApeHKpYIOUIETo Cilog, paboTamouiero
Mo NPHHLKIY NOITIOLEHHUS, ONpenensieTca no gopmyne
hy = (Q /(1000n) + 0,3 sy ):( 1 - @), (5.3)
rae Q — pacyeTHOe KOMMUYECTBO BOJbI, HAKANIMBAOLIEHCA B APEHU~
PYKOLIEM ClIOe 32 BECb PacHeTHbI nepuoa, /M2 (cM. Tabn.5.3):

Poun — KOIDOUULKMEHT 3aNONHEHUSA NOp BiAaroil B Marepuane
OPEeHUPYIOLIETO CNOst K Haualy oTTauBaHus (taba. 5.6);

# — MOPUCTOCTb MaTepHaia, nojax eBMHHILbIL.

5.14. [IpeHUpyI101LHiA €O B KOHCTPYKLHH € NPHKPOMOYHbIM
OPEHAKOM, YCHAHBAIOWMM MPOLECC ABUXKEHIS BoAbl B Mecke Me-
KOM U cpenHeft KPYNHOCTH, PaccyMTbiBalOT ¢ NOMOMIBIO HOMOTPAMM
(puc. 5.4).

Ilo Homorpammam puc. 5.1, 5.2 1 5.4 mMoXHO Takxe oipeic-
natk Tpebyemble 3HadeHHs KoddduuueHta GUALTPALHE ApeHil-
PYIOLIErO cjlosi TpH W3BECTHBIX NPYIHX NapaMeTpax ApEeHaXHOI}
KOH >TPYKUMH.

5.15. TlonHyo TONWMHY OPeHUpYIOUIETO ¢l1osi (B MeTpax), pa-
6oTalolero Mo MPHUHILMIY OCYILEHUS ¢ NepHOIOM 3ana3dblBaHMs
OTB0/1a BOIbLI. JIOCTATOUHYIO [M1SI BPEMEHHOIO pa3MelieHus B €ro
Mopax NoCTynamwlueii B KOHCTPYKLHIO B HAYATBHbLI1 NEPHONL €c OT-
TaMBAHUA BOABL, ONpPEnEnsioT no dhopmyne

hy =(qp T /0 + 0.3 hygy )21 — @300, (5.4)
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rae T,,; — CpelHsisl NMPOROJDKMUTENBHOCTh 3amasgblBaHUsl Hayana
paborbl  BONOOTBOAALUMX ycTpoicTB, s II  mopoxHo-
KIUMaTuyecKoi 30Hbl Tap=4+6 cyr, mna Il T, ;=3+4 cyr
(6Gonbluee 3HAYEHHE — IUIST MEJIKMX NECKOB);
Qaum — k03dO ULMEHT 3anMoNHEHWs MNMOp Blaroil B Marepuaie
IpeHUPYIOLLETro CIosl K Hayany oTTauBaHusa (1abn. 5.6);
Gp — pacyeTHOe 3HaYeHWe BOABI, MOCTyNaowieH 3a cyTku (¢op-
Myna 5.2).

a) 6)
hn, M Pg hn- M A
7 7
0 i=0,02 ] / i=0,02 | 7
R T L R BV I Y
7, A L= = 7 -
0 g /g == 60 ////X, =
¥ _ = Vs -~ -
7= //”E 5 7 = :’ =,
20 :’é 20 }/7 (45/

0 0,004 0,008 q,/K, 0 0,004 0,008 qyK,

Puc. 5.4. Homozpamma dnst pacuema OpeHUPYIoWe20 CI0S 8 KOHCMPYKUUU C Npu-
KPOMOYHBIM OPEHAXOM: @ — MenKuli necok; 6 — necok cpedHell KpynHocmu.

Tabauya 5.6.
Tomuwna 3HayeHHE (3, AN 11 DOPOXKHO-KIMMATHYECKONH 30HBI
IpEHUpYIOLLE- AIPH NOPHCTOCTH N
ro crodl, M 0.4 0,36 0,32 0,28
Ho 20 0,40 0,50 0,60 0,70
20—40 0,35 0,40 0,50 0,60
Bonee 40 0,30 0,35 0,45 0,55

Ilpumevanue. B Il dopoxcHo-KauMamuueckol 30He GEAUMUHY @y, CAeOyem
ymenvuwums Ha 20%.
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5.16. Ha yvacrkax, rae aiunpa nytu dunptpanuu L >10 M,
OPEHUPYIOWUIA Coi NO/KEeH OBITh PACCYMTAH HA IOMIOUIEHHE KO-
JUYECTBA BOMBI, NMOCTYNAIOLIEH 32 pacYeTHLIN NEPHON.

3a WIMHY nyTH GUIBTPaUMU NPUHMMAETCS MOJOBHHA IIHPHU-
Hbl IPEHUPYIOLLErO CJIOSI MIPH ABYCKATHOM IIONEPEYHOM Npoduiie U
NOJIHAst IIMPHHA — MPU OJHOCKATHOM.
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IHlpusoxcenue 1
(o6a3amensnoe)

PACYETHBIE HAT'PY3KH

1. TIpy npoekTUpOBAHUW HOPOXHBIX ONEXA 3a pacyeTHbIE
NIPUHUMAIOT Harpy3Ku, COOTBETCTBYIOLUME MpenesbHbIM Harpy3kam
Ha OCb Pac4€THOIO ByXOCHOIO aBTOMOOMJIS

Ecny B 3amaHMM Ha NPOEKTHPOBAHHE pacyeTHasi Harpy3Ka He
OrOBOpPEHA CHElL @IbHO, TO 32 PAaCYETHYIO NPUHUMAIOT HArpysKy,
COOTBETCTBYIOLYIO pac4eTHOMY aBTOMOOWIIO rpynnnl A (Tabn. 1).

Tabauya 1
I'pyuna HopMmartuHas cratuyeckas Harpys- PacyeTHule napa-
pacyer- xa, KH METphl Harpy3Ku
HO#M Ha- Ha och Ha MOBEPXHOCTb MOKPbI- P, MIla D, cm
TPY3KkH THSI OT KOJIECA PAcYeTHOTO
aBToMOOMAA Qocy

Al 100 50 0,60 37/33

Ay 110 55 0,60 39/34

Az 130 65 0,60 42/37

IIpumenanue: Had wepmoii — 0an deuxcyuezocs kosneca, nod wepmoii — 0aR
HenoosUNCHOZ0.

2. JlanHue O Harpyskax, fnepefaBaeMblX Ha MOKPBHITHE CEpHii-
HO BBIMTYCKaEMBIMH aBTOTPAHCITOPTHBIMM CPEINCTBAMH, CJIEAYET
NMPYHUMATh 110 CIIELIMATBHBIM CITIPABOYHUKAM.
3. CymMapHblit KO3GGHLUHEHT NPUBEAECHHUS Sy oy OTIPEACIIAIOT
no ¢opmye
n

Smeym = Z Sp (0))

1

TIe n— YHUCAO Oceit Y JAaHHOro TPaHCMOPTHOrO CPEACTBA, NPUBOAU-
MOI'O K pacyeTHOW Harpyske;
S — Ko3chdUUMEHT npUBeAEHUS HOMUHAIBHON OMHAMHYECKOK
Harpy3k oT KoJieca Kaxaod M3 n ocedf TpaHCMOPTHOIO CPEAcT-
Ba K pacyeTHOH NMHAMHYecKoi Harpy3ke.
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1. Ko3bduumeHTs S, NMPUBEIEHAS HAIPY30K ONpPEleNsoT [0
¢opmyne
B

Qt)n
deac v

rae Oy M Qgpacy — HOMMHAIBHAS W PACYETHAS IMHAMMYECKHE Ha-
TPy3KH OT Kosnecd Ha MOKPBITUE;
[ — nokasareip CTEMEHHU; IS KAIMUTATbHBIX JOPOXHBIX OLEXI
f=4,4, obneryenHbix — $=3,0, nepexoaubix — £=2,0.
5. HomuHaipHa AMHaMuyeckass Harpyska (;, omnpenensercs
N0 MacnopTHHIM NaHHBIM Ha TPAHCIIOPTHOE CPEACTBO C YYETOM pac-
rpenejieHUus crtaTuyeCKUX Harpy3oK Ha KaXIylo OCb:

an = Kdun . Qm (3)

rne Ky, — DMHaMuyeCKuil Koadpuuuent, Ky, = 1,3;
Q, — HoMUHanpHas CTaTMYECcKass Harpy3ka Ha KOJNeco JaHHOH
OCH.

Mpu onpeneneHHWH PACYETHOro 3HAYEHHS HOMMHAJBHOM CTa-
TUYECKON Harpy3ku IS MHOTOOCHBIX aproMobuieit (pakTHYECKYIO
HOMMHAIBHYIO Harpy3Ky Ha KOJECO, OMpelesseMyio MO Iacnopr-
HBbIM JaHHBIM, ClenyeT YMHOXaTh Ha KoagpduuueHt K. Borunucise-

MBblit o popmyse
K. = a——e,/Em -c, 4)

rae b, — paccTosiHME MEXIY KpalHMMHU OCSIMHM TEIEXKH, M;
a, 6, ¢ — napaMeTpbl, Onpee/sieMble B 3aBHCUMOCTH OT KAITUTATb-
HOCTH JOPOXHOM ONEXIbI Y YMCJIA OCEH TEIEXKHU No Taon. 2.

S, = (2)

Tabauya 2.
Tun Tenexku a 8 c
[iByxocHast 1,7/1,52 0,43/0,36 0,5/0,5
TpexocHast 2,0/1,60 0,46/0.28 1,0/1,0

Ipumeuanue. B wucaumene — 018 G0poNCHEX 00excO KanumanbHoeo U objez-
YeHHO20 munoe, @ 3nameramene — ONA NEPEXOOHbIX.
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6. CymMapHeIit k03pPHIIMEHT NPUBEACHUSA ONpEAENSIOT B Ta-
KOH IOoC/Ie10BaTEIbHOCTH:

<> Ha3HAYyalOT pacYeTHYI0 HAarpy3Ky M OINPENENsIOT MapaMeTphbi
Qpac-u P u D;

< UIg KaXOOH Mapkyd aBTOMOOMJISI B cOCTaBe MepCIeKTHBHOro
IBUXEHHUS 1O TMACTIOPTHHIM JAHHBIM YCTAHABAMBAIOT BETUYM-
HY HOMMHIBHON CTATHYECKOH HAarpy3kKu Ha Kojeco IIJ Bcex
oceli TPaHCIIOPTHOIO CpeacTBa Q,;

< YMHOXMUB foNy4yeHHble 3HAYeHUS Op U Opoey HA NMHAMUYE-
CKUl KO3(D( UUHMEHT, HaXOOAT BEAMYMHBI HOMMHAIBHOH HHU-
HaMUYECKOH Harpysku Qj, OT Kojeca U1l KaXIoif OCH ¥ pac-
YETHOH AMHaMU4YecKoid HArpy3ku QOopacy;

< o ¢opmyie (2) pacCUUTHIBAIOT KOIDPUIIUEHT NMpHBENCHUS S,
HOMMHATLHOM Harpy3kM OT KOJIeCa KaXIOH U3 oceil K pacyer-
HOM;

< no dopMmyre (1) BHYUCARIOT CcyMMapHblii KoadduumeHt
NMpUBENEHUA  HArpy3kKM OT  pacCMaTpUBaeMOro  THIa
aBTOMOOMJIS K pacyeTHO#t Harpyske.
7. Honyckaercs mnpuOIMXEHHO MPUHHMATh CYMMAapHBiil KO-

3 UUMEHT NPUBELAEHUS Sy cym MO NaHHBIM TabI. 3.

Tabauua 3
Koadduunent npusencHus Sy, o K
Tun asToMo6unsg pacyeTHOH Harpyske
A| & A3

Jlerkue rpy3oBble Ipy30Momab-
eMHOCTHIO §-2 T 0,005 0,003 0,0015
CpenHue rpy308ble Ipy30MNoqs-
€MHOCTBIO 25 T 02 0,13 0,063
Taxenslie rpy30Bble rpy30MNONL- .
eMHOCTBIO 5—8 T 0,7 0.46 0,22
OdeHb TAXeJble IPY30BHIE IPY-
30ITOAbEMHOCTBIO Gonee 8 T 1,25 0,82 0,40
ABTO6YCHI 0,7 0,46 0,22
Tarauu ¢ npuuenamu 1.5 0,99 0,47
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Ilpusoxcenue 2
(cnpasounoe)

ONPENEJIEHUE PACYETHBIX XAPAKTEPUCTHK I'PYHTA

PABOYETO CJI04 3EMJISHOI'O ITOJIOTHA

TP PACYETE JJOPOXHO# ONEXIBI HA TPOYHOCTDb

A. OnpenejienHe pacyeTHO# BILKHOCTH rpyHTa paGoyero cios

PacueTHylo BJaXHOCTb AMcrepcHoro rpyHra W, (mom or

BNAXHOCTH HA rpaHulie TeKywyectd W,) mpu cyMMapHO# ToNLUMHE
cioeB popoxHoit onexnbl Z; 2 0,75 M onpepensior no ¢opmyie

Wo=(W g + M W -5, W )(1+0,1)-43 (1)

rae W .6 — cpelHee MHOTroJeTHee 3HaueHWe OTHOCHUTENBHOMN (1o-
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JIM OT IpaHMLbl TEKYYECTH) BJIAXHOCTH IDYHTa B Haubosee He-
GJlaronpHATHBIM (BeceHHMIT) niepuol rona B paGoyeM cioe 3eM-
JIssHoro nojoTHa, orsevaioulero HopMaM CHull no Bo3Bbiwe-
HUI0O Hal HCTOYHMKAMHM YBIOKHEHHS, Ha IOpOrax C ycoBep-
UIEHCTBOBAHHBIMM NOKPBHITHAMM M TpaAMLMOHHBIMM OCHOBa-
HUSAAMH JOPOXHBIX onexA (uebeHb, TpaBuif U T.M.) M NPU CyM-
MapHo# ToiuHe onexab! xo 0,75 M (1abn. 1) B 3aBUCHMOCTH
OT JIOPOXHO-KJIMMATUYECKUX 30HBI U MOA3OHBI (PUC. 2), CXeMbl
YBJIaXHEHMs 3eMJISTHOTO TOJIOTHA M TUMNA [PYHTA;

Ay W — nonpaBka Ha 0COGEHHOCTH pelibedpa TEPPUTOPHH
(tabn. 2);
AW — nompaBka Ha KOHCTPYKTUBHbBIE OCOGEHHOCTH Mpoe3xXeil

yacTd ¥ 06oyuH (Tabn. 3);

A3 — NoONpaBKa Ha BAMSIHAE CYMMAapHOMH TOJILHHBI CTaOMIIBHBIX
cNnoeB NOPOXHOM onexabt (puc. 1);

t — K03(pGUUHEHT HOPMUPOBAHHOIO OTKJIOHEHMS, NMPUHHMae-
MbI B 3aBUCMMOCTH OT TpeGyeMOro ypoBHSt HAI2XHOCTH IO
Tabn. 2 npui. 4.



Tabauya 1
Jlopox- CxeMa T
Ho- yenax- | CpelHee 3HaYeHUe BIAXHOCTH W a6, Do Wy
KIMMa- | HeHMA rpyHTa
Tude- | pabode- [Tt T T ecKka | CYTANHKA e~ | CymecH mblicsa-
CKast Fo cnof | rerkoit | mbute- | Koro, TsDKeMo- | TOM, TSDKENOM Mbi-
30Ha- BaTOrO | ro U TSXENOro | JIeBaToi, CYTJIUH-
fol30oHa [BUIEBATOrO, Ka JerKoro mnbiie-
LAMHBI BATOTO
1 2 3 4 5 6
1 0,53 0,57 0,62 0,65
-1, 2 055 | 0.59 0.65 0.67
3 057 | 062 0.67 0.70
1 0,57 0,57 0,62 0,65
I-1, 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
[-15 2 0,62 0,65 0,70 0,75
3 0,65 0,70 0,75 0,80
| (.60 0,62 0,65 0,70
II-11; 2 0,63 0,65 0,68 0,73
3 0.65 | 0.67 0.70 0.75
| 0.57 0,59 0,62 0,67
H-I1, 2 0,60 0,62 0,65 0,70
3 0,62 0,64 0,67 0,72
1 0.63 0,65 0,68 0,73
I1-115 2 0,66 0,68 0,71 0,76
3 0,68 . 0,70 0,73 0,78
1 0,60 0,62 0,65 0,70
1T 11, 2 0.63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
i .65 0,67 0,70 0,75
[1-1Is 2 0,68 0,70 0.73 0,78
3 0.70 0,72 0,75 0,80
1 0,62 0,64 0.67 0,72
H-11, 2 0.65 0,67 0,70 0,75
3 0.67 0,69 0,72 0,77
H1-111, 1 0.55 0.57 0,60 0,63
2-3 0,59 0.61 0.63 0.67
[H1-11, I 0,58 0,60 0.63 0,66
2-3 0.62 0,64 0,66 0.70
H1-111, 1 0,55 0,57 0.60 0,63
] 059 | 06l 0.63 067
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IIpodoaxwcenue mabn. 1

I 2 3 4 5 6
v 1 0,53 0,55 0,57 0,60
2-3 0,57 0,58 0,60 0,64
v 1 0,52 0,53 0,54 0,57
2-3 0,55 0,56 0,57 0,60

[Tpumeuanue. Yxazannowmu 3navenusmu W .6 ModcHo nonssoeamsca monsio

npu obecneveruu 6036biUteHUA 3eMAAHO20 nonomua e coomeemcmeuu co CHull.
Jus yuacmioa, 2de ono ne obecnewusae mca (HANPUMCD, 6 Hy1EEbIX MECMAX U 8

ebleMkax ¢ Oauskum 3anezanuem zpyumoewix 600) W .. Hasnauaemcsa no
OaHNWM npocHO306, HO He menee veM Ha 0,03 avuue mabaudtbx 3HAYCHUL.

Tabauya 2
Hﬁ;ﬂcp Tun MecTHOCTH Mo penbedy Monpasxa 4; W
1 PaBHMHHbIC pailOHHI 0,00
2 I pearophbie paitoHs! (mo 1000 M Beime
YPOBHSI Mops) 0,03
3 TopHbie paiions (6onee 1000 M Bbitie
YpOBHSI MOpsI) 0,05
A
0,12 T
0.1 /4
/
0,08 — 3
/ /
0,06 / = —
0,04
A/ T 2
0,02
% 1
0
0,6 08 1 1,2 1.4 16 Zm

Puc.1. pacghuxku Ona onpedefieHus fONPasKku Ha 6NUSHUE CyMMAPHOU monujums!
cmabunsHbix cnoee 0opoxHol 00exdbi: 1 — 0N ucxoOHOU oMHOCUMENbHOU 8NaXHO-
cmu 0,75 Wy; 2 — mo xe, 0,8 Wy, 3 - mo xe, 0,85 W+, 4 - mo xe, 0,9 Wr.McxodHas
&naxHoOCMb onpedessemcs nepebimM cnazaemsiM 6 opmyne (1)
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Tabruya 3

:c(; Honpaeka 4y W B nopoxso-
iy KoHcTpykTHBHAA ocobeHHOCTD CTMMATHYECKIX 30HAX
11 111 v \J
2 3 “ 5 6
1 OcHOBaHME JOPOXHOM OMEXIbI,
BK/IIOYasl CIOY Ha IpaHULE pas3aena
€ 3eMJISIHBIM MOJIOTHOM, M3 YKperi-
JIEHHBIX MaTepHaIOB
KPYIMHOOOIOMOYHOFO IPYHTa U
fecKa 0,04 0,04 0,03 0,03
cynecu 0,05 0,05 0,05 0,04
NMbUIEBATHIX NIECKOB M CyTIECEi,
CYTAMHKA, 30JI0TPYHTA 0,08 0,08 0.06 0,05
2 Yxpernenne o6oyun (He Menee 2/3 T
UX WHPHUHBI)
achannToOETOHOM 0,05 0,04 0,03 0,02 |
webHeM (rpaBueM) 0.02 0,02 0,02 0,02
3 Ln~HaX ¢ MPOdOJbHBIMH TPYOYa-
THIMM_JpeHaMM 0,05 0,03 - ~
4 VYeTPOHCTBO IMAPOU30AUPYIOLLNX
MPOCTIOEK M3 MOJIMMEPHBIX MaTe-
MATOB 0,05 0,05 0,03 0,03 |
5 VCTPOHCTBO TETUIOU30AUPYIOLIETO CHUXeHME PacYCTHOM BIEKHOCTH
CNOs, NIPEXOTBPAIAIOWIETO NIPOMep- O MOJHOW BNAroeMKOCTH IIpU
3aHME ) _TpebyemoM K, rpyHTa
6 ['pyst B akTHBHOM 30He 3eMisHOro | CHMOKeHMe pacieTHOM BAaKHOCTH
MoJIOTHA B «060HMe» JI0 ONITUMANTLHOMN _____|
7 TpyHT, YIUTOTHEHHBINA 10
K,,=1,03+1,05 B cnoe 0,3-0,5 M o1
HM32a JOPOXHOM OfeXnbl, pacnono-
XEHHOM HIDKe TPAaHULLI JIpoMep3a- 0,03- 0,03- 0,03-
HMA — 10,05 0,05 0,05

Ipumeyanue. IMonpasxu Ay W no nn. Ne 1 u 2 caedyem npunumams mons-

Ko npu I-ii cxeme yenaxcrenus paboyezo caod, a no nn. No 5 — npu 2 u 3-i
cxXemax
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B. PekomeHnyembie pacyeTHbIC 3HAYEHHA MEXAHHYECKHX XapaKTepu-
CTHK IPYHTOB B KOHCTPYKTHBHbLIX NECUAHBIX CJIOER

Tabauya 4

Puacuernbie 3HaYeHUs CABHTOBbIX XAPAKTEPHCTUK FJIMHHCTBIX TPYHTOB B 3a-
BHCHMOCTH OT PACYETHOTO YHCAd NPHJIOKEHUH pacyeTHOH Harpy3KH ¥ pac-
YeTHOIi OTHOCHTEIbHOM BJIAXRHOCTH

PacuetHas Cuemnienune, MIla/yron BHyTpeHHEro TPEHHUSI, Tpal,

OTHOCHTeNIbHAS | mpM cyMMapHOM YMclie NPHIOXeHMs: Harpy3ku IN,
BNAXKHOCTb 1 [ 103 T 104 [ 105 [ 108

CVrIMHKM M TJIMHBI

<0,60 0030 ] 0030 0.016 0.014 0.012
24 20 14.5 11 9

0.65 0,024 0.019 0,013 0,011 0.009
21 15 11 8 7

0.70 0,019 0.013 0,00 0,007 0.006
18 11.5 8,5 6,5 5,5

0.75 0,015 0.009 0,006 0.005 0,004
15 10 7.5 5 4

0,80 0,011 0,007 0,005 0,003 0,002
13 8 5 3 2,5

0,90 0.008 0,004 0.004 0,002 0,001
11,5 6,5 3,5 2,2 2

CynecH W NECKU TbUTeBaThie

0,60 0,014 0.012 0,008 0.006 0.005
36 24 18 14 12

0,65 0,013 0.010 0.008 0,006 0,004
3t 23,5 17 14 12

0,70 0,012 0.00 0.006 0.005 0.004
35 23,5 17 14 12

0,75 0011 0.008 0.005 0.004 0,00
35 23 17 14 12

0,80 0,010 0.007 0.005 0,004 0,003
34 23 17 14 12

085 0,009 0,007 0.004 0,003 0,003
34 22 15 12 10

0,90 0.008 0.004 0.003 0,003 0.003
33 21 12,5 10 8

flpumeuanue. 3nauenue cdeuzoeeix xapakmepucmux npu EN,=1 ucnossyemes
npu cmamu4eckom Oeticmeuu HazpysKu, npu 2N,,>106 - npumuu(mb dag Ha-
epy3ku 106
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Tabauya.5
PacyetHbie 3HaueHMs MOAY.Jeil yNpyrocTu rpyHToB

TpvuT Moayns ynpyrocTu, NpU OTHOCUTEAbHOW BraxHocty W/W,, MIla

057 055 [ 060 [ 065 [ 070 [ 075 T 080 [ 085 [ 090 | 0,95
Tecox:

KpyaHbii 130
CPCAHCH KPY -
NHOCTH 120
MCAKHI 100
OAHOPOAHBIH 75

NLLACBATHI 96 90 84 78 72 66 60 54 48 43

Cynecs:
aQerkan 70 60 56 53 49 45 43 42 41 40
nuinesaras,

rShhe1as Nblic -

patas 108 90 72 54 46 38 32 27 26 25

J1eTKast Kpyn-~
Han 6f

Cyraynok:
JICTKHI, TshXe -~
b, 50 41 34 29 25 24 23
nerkuit gomes | 108 90 72
BaTbIf, TSXKEAbIR
MbUICBATLIH 54 46 38 32 27 N4 25
Caunim 50 41 34 29 25 24 23

lIpumeuanue. Knaccuguxauus neckog oana no FOCT 25 100 - 95. Qonopoodusie goideagiomes 1o YKA3aHUAM

~J
©  CHull «Aemomobiiasrbie dopocu».



Tabauya 6

PacyeTtHble 3HayeHMsl CIBUTOBBIX XapaKTEPHCTHK IIECKOB
U MecyaHbIX CJIOEB B 3aBUCHMOCTH
OT PacyeTHOTo YHC/IA MPUJIOKEHHS] PACUeTHOM HArpy3KH

ITecok ¢ conepxa- Cuerienne, MIIa/yron BHyTpeHHEro TpEeHHA,
HHEM MBUICBATO- rpaj, MpH CyMMapHOM MPUIOKECHUU HAIPY3KH
MHHUCTOM dpak- ZN,
unu, % 1 103 104 105 106
KpymnHbi#
0 35 33 32 31 29
0,004 0,003 0,003 0,003 0,003
34 31 30 29 28
5 0,005 0,004 0,004 0,003 0,003
CpeaHell XpYITHOCTH
32 30 30 28 27
0 0,004 0,004 0,003 0,003 0,002
33 31 29 - 28 26
5 0,005 0,004 0,003 0,003 0,002
Menkuit
31 28 27 26 25
0 0,003 0,003 0,002 0,002 0,002
31 27 26 23 24
5 0,005 0,004 0,004 0,004 0,003
3l 21 26 23 23
8 0,006 0,005 0,004 0,003 0,003

llpumenanusa: 1. 3navenua xapaxmepucmux danst 043 ycaoguli nosrozo 3anon-
Henus nop eodoil. 2. [lpu ZN, >106 pacuemuvie 3nauenus credyem npunumame
ona nazpysxu 106. 3. Jas cynecu nezkoll Kpynuoil eAtuunsl npuHUMAMb KAK
04 necka meaxoeo ¢ codepicanuem noviaegamo-2aunucmoti gparxyuu 8%
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B. /lopoXHO-KIHMATHIECKHE 30HH H MOA30HM

Tabauya 7

3oHa u
NoA30HA

[IpumepHsbie reorpaduyeckre rpaHUIIb

1

2

CesepHee nunun Husckuii—CocuoBka—Hosbtit wop—Illenbatox—
CoiHsa—Cyesarnyinb—benogpckuii—Japbsak—Ycrp-O3epHoe—
Spueso~Kanck—Boiesxuii Jlor—Ycre—3onmoran—Capery—Cen—
HoBocenoso—Aproibaii— MHIO—rocynapcTBeHHast rpaHHLa—
CumonoBo— bupoorikad—BonoHs—MHoroBepiinHbiii. Bromouaer
30HBI TYHAPL!, JIECOTYHAPH! ¥ CEBEPO-BOCTOYHYIO YacCTh AECHOI
30HBI C PacpoCTPAHEHUEM BEYHOMED3/NBIX TPYHTOB

I

CesepHee nmuuy HapbsaH-Map—Canexapn—Kypeiika—Tpybka
VaauHasi—Bepxostnck—dpyxuna—lopHeiit Mbic—Mapxoso

Bocrounee nuHuu ycrpe p. Hoknss TyHrycka—EpGorauen,
JleHck—Bonait6o—boraapuH U cesepHee JHHM Moroya—
CkosopoayHo—3es—Oxorck—Ilanarka—Cnayrcrkoe. OrpaHHYeHa ¢
cepepa rnog3oHoM Iy

I3

OT 10XHO#1 TpaHMLIbE BEYHON Mep3IOTH 4O I0XKHON rpaHHLb! Noa-
30H8I [y

H

Ot rpatiuus 30ub! 1 go aunuu JIssos—XKutomup—Tyna—HwkHuik
Hosropon—WxeBck—Tomck—Kanck. Ha lansHem Boctoke or
TpaHUUbI 30Hb! | 10 rocynapcTseHHOM rpaHuubL. Bmoyaet 30HY
JIECOB C M30bITOYHBIM YRIIaKHEHKEM IPYHTOB

11,

C ceBepa 1 BOCTOKA OrpaHHYeHa 30HO# I, ¢ 3anaga — noxoHoM
I3, ¢ 1ora — suHucit Pocnasnb—KianH—Ppibunck—bepeanuku—
Hsnem

i,

C ceBcpa orpaHuucHa nog3oHoii I1y, ¢ 3anana — noasoxoit Iy, ¢
fora — 3oHo# I11. ¢ BocToka M jora — rpaHmuei 3oHbi |

13

C ceBepa orpaHHYeHa rocyaapCcTREHHON rpaHuueit, ¢ 3anaaa —
rpaHulei ¢ noasoHoi lls, ¢ 1ora — auuuefi Pocnasns—Kaun—
Pui6HHCK, ¢ BocToKa — nuHMelt [TckoB~CMoneHck—Open

I,

C cesepa orpaHuder-a noa3oHo# 113, ¢ 3anana — noasoxot i, ¢
jora - rpaHuued ¢ 3oHo, lII, ¢ BocToka — nMuHHeH CMoneHCK—
Open—Boponex

11

C ceBepa U 3anafa OrpaHMYCHa rocyJapCcTBEHHON rpaHMUeH, ¢
BocTOKa — AuHuel MuHck—bBobpylick—ToMens, ¢ ora — AMHHEH
BapaHosuun—Pocnapab—KanH—PpibuHcK

C cesepa orpanHuycHa noa3oHoi lls, ¢ 3anaza — rocysapcrseHHoOH
rpaHuUeit, c 1ora — rpaHuuefi c 3oHoii 111, ¢ BocToka — nuHMelt
Munck—Bobpyiick—Tomenb
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Ilpodoaxcenue mabn. 7

2

)4

Or 10xHo# rpaHuub 30HH IT o muuun Kuunzes—Kuposorpan—
Benropon—Camapa—Maruuroropck—OMck—buitck—TypaH. Bxino-
4aeT JIECOCTEIHYIO 30HY CO 3HaYMTEIbHbIM YBIDKHEHUEM TPVHTOB
B OTAEJIbHbIE TOhI

11,

C cenepa orpaHnycHa 3oHoit 11, ¢ 3anaga — moasonoit 111, ¢ 1ora
~—30Ho# IV, c BocToxa — 30Ho# |

I,

C cesepa orpaHMueHa 30Hoi# 11, ¢ 3anana — nonsono# Il ¢ 1ora
— 3oHcH IV, ¢ BocToka — munrnel Cmonenck—Open—Boporex

Il

C ceBepa orpaHmMyeHa 3oHoit 11, ¢ 3anaza — rocyaapcTreHHO# rpa-
HHLeii, ¢ Jora — 30Hol IV, ¢ BocToka — nuHuei Bobpyiick—
T'omens—XapbkoB

v

Or rpaHuus 30HB! 111 no smnuu xynapdpa—CrenaHakepr—
Kuanap—Bonrorpan u nanee ioxHee Ha 200 kM JMHHME YpanbcK—
Axrmoburck—KaparaHna. Bkmowaer crenHylo 30Hy ¢ HeIoOCTaTOu-
HBIM_YRJIAXHECHHEM TPYHTOB.

K 1oro-3anany u 10Ty oT rpaHHUb 30HK [V M BKJIIOYAET NMYCTHIH-
HYIO M NYCTHIHHO-CTENHYIO 30HH C 3aCYLWIMBBIM KJIMMaTOM M pac-
NTPOCTPAHEHHEM 3aCOJICHHBIX I'DYHTOB
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Ilpusoxcenue 3
(cnpasounoe)

HOPMATHUBHBIE U PACYETHBIE 3HAYEHUA ITPOYHOCTHBIX
U JE@OPMAITMOHHBIX XAPAKTEPUCTHK KOHCTPYKTUERHBIX
CJIOEB M3 PA3JINYHBIX JOPOXHO-CTPOUTEIBHBIX

MATEPHAJIOB

A. Cnou n3 achansTobeToHa

Tabauya 1

XapakTepucTHKH acdaxbTo6eTOHOB NPH pacyeTe HA PacTKEHHe
npH M3ru6e NOA KPaTKOBPEMEHHBIMHE HArpy3KaMu

PacyetHbiit HopmatusHoe
MOXYNb CONpOTHURIICHHE
ActpansTobeton ynpyroctH m « PACTAXKEHHIO NPH
E, MIla u3ru6e R, MIla
Boicokorunc rHblit Ha GuTyMe
BHJI 40/60 8600 6,0 5,0/5,6 10,0
BHII 60/90 6000 55 | 5,2/5.9 9,8
BHJI 90/130 4600 5,0 5,4/6,3 9,5
BHJ 130/200 3500 4,5 5,8/6,8 9,3
BHJ 200/300 2500 4,3 5,9/7,1 9,0
IlnoTHeI# Ha GHTYMe
BHJ 40/60 6000 6,0 | 50/56 10,00
BHI 60/90 4500 55 5,2/5,9 9,80
BHJ 90/130 3600 5,0 5,4/6,3 9,50
BHJ 130/200 2600 4,5 5,8/6,8 9,30
BHA 200/300 2000 43 5,9/7,1 9,00
TopucToiit Ha GuTYME
BHJ 40/60 3600 4,5 5,8/6,8 8,30
BHJ 60/90 2800 4,3 5,9/7,1 8,00
BHJ 90/130 2200 4,0 6,3/7,6 7,80
BHII 130/200 1800 3,75 | 6,6/8,2 7,60
BHJ 200/300 1400 3,7 6,7/8,2 7,10
BoicokonopHcTbiit Ha GUTYME
BHI 40/60 3000 4,3 5,9/7,1 5,50/6,50*
BHJ 60/90 2100 4,0 6,3/7,6 5,65/6,20
BHJ 90/130 1700 38 | 6,5/79 35,50/~
XonoxHsii
Bx 2600 30 8,0/10,3 4,90
Bx 2200 2,5 9,8/13,4 4,60
I'x 1800 2,0 | 13,2/19,5 4,20
Jx 1500 2,0 | 13,2/19,5 3,90

Y /s necuanozo acarsmobemona. Ipumeuanue. B uucaumene — dna IT
00pONCHO-KAUMamuuecKoll 30Hb, & 3namenamene — 0 III-V.
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Tabauya 2.

3uavuenns KpaTKOBPEMEHHOTO MOAYJA ynpyroctH achaibTo6eTOHOR PasjMYHBIX COCTABOB
NpH pacyere KOHCTPYKIUHH IO JONMYCKAEMOMY YNPYroMy Hporu6y M yCAOBHIO CABHIOYC10HYHBOCTH

KpartkosemenHmiit Monynb ynpyroctu E, MITa,
Marepuan butym NpH TeMINepaType NMOKphITHs, °C
10 20 30 40 50 (60)
IMnotunit ¥ | Baskuit BHI/BH:
BBICOKOILIOT= 0 : :3200. 2600:1800;1200 N 850;650;550 | 520;460:420
HbIH acda- 130/200;200/300 1500;1200 800,600 670,500 460,420 380,360
NbTOGETH XKunxuit:
7 . . 420:420 400:400 350;350 350:350
CT 70/130;MTI" 70/130 800,800 360;360 350,350 350;350 350,350
MopucTeiit
M BBICOKO-
NOPUCTHIR Bsaskuit BHI1/BH:
acdanp- 0/60; R 2800;2000;1400 | 1700;1200;800 | 900;700:510 540:460:380 ;360,35
TOGETOH 130/200,200/300 1100;950 600,450 400,350 340,330 340;330
Mnotueii
Aerte6eToH - 3800 1500 800 500 350
To xe,
MTOPUCTBIM - 2000 300 400 350 300
AcanpTto-
BeTon xo=
nonHei#t bx _ 1300 — - — -
Bx 1100
I'x 900
Ox 750

Tpumenanus. 1. navenue E nopucmozo u evicokonopucmozo acgarsmobemona — daa necwaiivix creceti. Ipu memnepamype
30 — 50°C E dnn meaxoseprucmbix cmeceii credyem yeeaustims ka 10%, kpynroseprucmene cmzceli — ha J0%.
2. Ilpu pacyeme na ynpyeuii npoau6 E npurumams npu t°=10°C.



Ta6auya 3

PacueTHbie 3HaYEHNA MOAYJA YOPYTocTH achanbro6eToHos
NpH pacyeTe Ha JJIHTEJbHYIO HarpysKy

Acdansro- 3HayeHue E npu cratmyeckoit Ha-
6eToH Tun cMecH tpy3ke, MlTa, u Temnepatvoe, °C
L 20 30 40 50
A 480 420 360 | 300
b 400 350 300 250
Mnotumit B 320 280 240 200
r 300 | 270 | 220 | 200
A 200 180 160 150
HMopuerniit KpynrosepHnctasg | 360 - 320 280 250
M BBICOKO- MenkosepHucras 290 250 220 200
_noy . cThii TecyaHas 250 2 200 190
! Bx 180 - — -
o Bx 170 - - -
Xonompit  — T 160 — — —
Ox 150 - - -

Hpumenanue. Modyas ynpyzocmu gwicoxonaomnozo acgaismobemona npunu-
Mame Kak 0ns naomuozo muna A

B. KOHCTpYKTHBHbIE CJIOH H3 OPraHOMHHEDAJILHBIX CMecedl M TPYHTOB,
YKPEILICHHBIX OPraHRuecKEM BIAKYIIHM

Tabauya 4

KOHCTPYKTHBHBIE CJIOH 3 Ile6eHOMHO-IPABHI{HO-TIeCUaHBIX cMeceit
M I'PYHTOB, 06paGOTAHHBIX OPraHUYeCKMMH ¥ KOMILIEKCHBIMH BSKYHIMMH
(oprasomusiepannnnie cMecu o FTOCT 30491-97)

PacyetHmii Monynb
Marepuai cnos ynpyroctu E, MITa
2 3
| Ille6c HoYHO-TpaBHHHO-TIeCYaHas CMeCh H KPYITHOO6/0-
MOYHBIIf [pYHT, 06paboTanHble
XHUIKHMH OpraHHYECKHMH BSOKYLUMMH HIH BA3KMMH,
B T.4. 3MYJIbIHPOBAHHHMH 450/350%
XHIKHiwH OPFAHWYECKMMH BSDKYIUHMH COBMECTHO C
MHHEPATbHBIMH WIH 3MYLIMPOBAHHBIMM COBMECTHO
€ MHHEPATbHBIMH 950/700*
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Ilpodoaxcenue inabn. 4

1

2

IMecky rpaBesMCTbIN, KPYIIHBIH, CpEOHHH/TTECOK Men-
KM, cyriech JIeTKas M IbUieBatasi, CYTIMHOK JIeTKH 06-
paboraHHbIe:
SKHAKMMHM OPTaHWYECKHMH BSDKYLIMMH MJIH BA3KHUMH,
B T.4. 9MYJIb[MPOBaHHBIMHU
XUIKMMKH OPTaHHYeCKMMA BSDKYLUMMH COBMECTHO C
MMHEDANABHBIMHY WIH 3MYJbIHPOBAHHBIMHM COBMECTHO
¢ MMHePaJIbHBIMH

430/280

700/600

% Had uepmoil — onmumanbHo20 cocmasa, nod 4epmoit — HEONMUMANLHOZ0

Tabauya 5

KoHCTpyKTHBHBIE CJOH H3 YEPHOTO UleOHA

Marepuan

PacyeTHOe 3Haye-
HHUE MO YIpy-
roctu, E, MIla

YepHbiit 11e6eHb, YIOXEHHbIH 1Mo cnocoby 3a,-TMHKH
Crnoit 13 We6HA, yCTPOEHHOTo Mo cnocoby MponUTKU
BSI3KMM OUTYMOM M OUTYMHOMN 3MynbCcHeil

600-900

400-600

Hpumevanue. borvuue 3nauenun — Ong noxKpsimuli, Menvuiue ~— 018 OCHOBAHUL

B. KoHCTpYKTHBHbIE CIOH H3 Me0eHOTHO-IrPaBHIHHO~NECTAHBIX
cMeceli M rpyHTOB, 00pabOTAHHBIX HEOPraHHIECKHMH

BUKYIHMH MaTEPHAIAMH

Tabauya 6

KoHCTpyKTHBHbIE c/i04 U3 cMecel 1e6eHOUHO-TPABHITHO-TIECYaHbIX U TPYHTOB, 06pabo-
TaHHbIX HEOPraHW4YeCKMMHU BSXKyuMH, cornacuo FTOCT 23558-94

Marepuan

PacyeTHbI#t Mogynb
ynpyrocti E, MIla

Hle6eHoyHO-TpaRUIHO NecyaHas cMeCh, KPYTIHOOGIOMO-
YHBIA IPYHT (ONTHMaNbHEIE/HEONTHMaNbHEIE), 06pabo-
TaHHBIE LEMEHTOM M COOTBETCTBYIOLIME MapKe

20 500,/400
40 600/550
60 800,700
75 870/830
100 1000/950
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To xe, 06paboTaHHbIE 30BHBIM MIH LUTAKOBbIM BSIKY-
1UMM ¥ COOTBETCTBYIOLUME MapKe

20 450/350
40 550/500
60 750/650
75 870/780
100 950/910

IMecku rpaseamcThie, KPYTIHLIE, CPEAHHE/TIECKH MEKUE
Y NbUIEBATHIE, CYMeECh NETKAA ¥ TsDKeNasl, CYTAMHOK Jier-
KHit, 06paboraHHbBIC LICMEHTOM ¥ COOTBETCTBYIOLIME

Mapke
20 400/250
40 5507400
60 700/550
75 870/750
100 950/870

To xe, o6paGoraHHble 30BHBIM WU LLTAKOBBIM BSDKY-
LIMM M COOTBETCTBYIOLUHE MapKe

20 300/200

40 450/300

60 600/450

75 730/600

100 870/750
Tabauya 7

KoHCTPYKTHBHBIE CJOH H3 AKTHBHBIX MAaTEPHAJIOB
(maaku, maamsl, ¢ocdorunc u Ap.)

PacyeTHbiit MORYJIb

Marepnan oCHOBAHMS HOPOXHOW OAEXKIBI ynpyrocry E, MITa

IMoso6paHHbie oNTMMANBHBIE CMECH M3 BHICOKOAKTHB-
HBIX MaTEPUAIOB ¢ MAKCHMANBHOM KPYTIHOCTBIO 3¢peH

10 40 MM, YTUIOTHEHHBIX NPH ONITHMAILHOM BIGXHOCTH 650-870
To Xxe, U3 aKTHBHBLIX MaTepHaioB 480-700
PanoBbie HEOMTHMANBHBIE CMECH M3 BHICOKOAKTHBHBIX

MaTEepPHAIOB C MAKCUMAIBLHOMN KpYIHOCTbI0 70 MM 450-650
To Xe, U3 aKTHBHBIX MaTepHaIOB 370-480

Ipumeuanue. K 6bicoKOGKMUBHBIM OMHOCAMCA MamMepuansi, UMelowue 6 603-
pacme 90 cym npounocme npu cxcamuu om 5 do 10 Mlla, k axmuemnsim —
mamepuans ¢ npourocmuio npu cxcamuu om 2,5 do 5 Mlla. Pacuemnoe 3na-
YeHue Modyaa ynpy2ocmu euibupaemcs ¢ y4emom peatbHo20 cocmasa MecmHuozo
Mamepuana u npaKmu4ecKo20 onsima €20 UCnOAb308aHUA.
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I'. KoHCTpPYKTHBHBIE CJIOH H3 IIe0eH0UYHO-IPaBHIHO-NECYAHBIX
MATEepPHAJIOB, He 00PADOTANHLIX BSLKYIIMMH
Tabauya 8

KoHcTpykTusHbIe cioM U3 cMecell me6enouHo-TPaBuiHO-IeCYaHBIX,
coorBercTBYlomx FOCT 25697-94 u T'OCT 3344-83

PacueTHblit Mony/nb
ynpyroctd E, MIla

Marepuan cnost

1HeGeHouHast/rpapuiiHast cmecH (C) NOKpPLITHI Herpe-
pbiBHO# rpaHyaometpun (TOCT 25607) npu makcu-
ManbHOM pa3Mepe 3¢peH

Ci—40 MM 300/280
Cy—20 MM 290/265
To xe, wist OCHOBAHMUMA
Cy—120» 4 280/240
C4—80 MM 2757230
Cs—80 MM 260/220
Ce —40 MM 250/200
C7—20 MM 240/180

11InakoBast 11e6eHOUHO-TIecYaHass CMeCh U3 HEaKTUB-
HbIX U claboakTuBHBIX 1LiakoB (TOCT 3344)

C—70 Mm 275
C>—70 MM 260
C4—40 MM 250
Ce—20 MM 210
Tabauya 9

Il{eGeHOuHbIE OCHOBAHNS, YCTPAHBAEMBIC METOJOM 3AKIMHKY
TOCT 25607-94

MarepHan 3aKTMHKY 11e6HS $paKIMOHUPO- PacyerHblit Monysb
BaHHoro 40-80 (80-120) MM ynpyrocti, E, MIla
DpakLIMOHHPOBaHHBIN MeNKUF! mebGeHb 450
350
M3BecTHsIKOBas MeEJIKasi CMECh MJIM aKTYBHBIH MeJ- 400
KW 1uU1ax 300
450
Me:kuit BHICOKOAKTHBHBI LUTaK 400
AcdanpToGeTOHHAsT cMech 500
450
LlemeHTomecyaHast cMech M75 npu riaybune nponur- 450-700
xu 0,25-0,75 h cnos 350-600

[pumeuanue. Had uepmoid — u3 neekoyniomusemozo wetns; nod uep-
moil — u3 mpyoHOYNAOMHAEMOZ0.
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. MexannyecKne XapaKTePHCTHKH TEILUIOH3O0JHPYIOIHX CI0CB

Tabauya 10
Marepuan PacyeTHriit Mo-
AYJb YTIPYTOCTH
E, MIla
Mexonnacy 13,0-33,5
CruponopbetoH 500-800
AITIONOPUTORLIH LeGeHb, 0O6paGoTaHHRIH BA3KHM GHTYMOM 400
Kepamaurtossiit rpasuit, o6paGotaHHbIi BI3KMM GUTYMOM 500
I'paBuit (1uebeHb) ¢ NETKUMH 3aNONHUTEIMU, 06paboTaH-
Hbi€ BSA3KMM BGUTYMOM 500
LIeMEHTOTpYHT C NEPANUTOM 130
To Xe, ¢ MOAUCTUPONOM, COCTaBA:

rpaHy/ibl noaucTupona 2-3%

necok 97-98% (% Macchr)

uemeHT 7-6% 300
To Xe, ¢ KepaM3HTOM, COCTaBa:

necok 75%

KepaM3ut 25%

ueMeHT 6% 300
BHTYMOLIEMEHTOTPYHT C MEPIUTOM, COCTaBa:

nepnuToBBIN WebeHs 25-20%

necoxk 75-830%

tieMeHT 4-6%

6utyMm 12-10%.(Macchl necka, NepaurTa ¥ LEMEHTA) 250-350
LleMEHTOTPYHT ¢ arJioNOPHTOM, COCTaBa:

cynech Wi necoxk 70-80%

aronoput 30-20%

LeMeHT 6% 250-350
30/101LTAKOBbIE CMECH, YKPETUICHHbBIC LIEMEHTOM 150
I'pyHT, YKpeTUleHHBIi 3010/ YHoca 200
HeMeHTOrpyHT, 06paboTaHHBIA GUTYMHON 3MY/NbCHeH -~
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Ilpusoxcenue 4
(cnpaBounoe)

HASHAYEHUE CTATUCTHYECKHX IIAPAMETPOB

Tabauya 1
Pexomenayembie 3naueHus ko3¢ QuuHenHTa BapHalKH
Howmep XapakrepucTHka v
1118
1 OTHOCHTENbHAA BNAXHOCTh rpyHTa pabo-
YETro CJI0sA, MPOYHOCTb acanbTo6eTOHHbBIX
CJIOeB Ha PacTsDKEHHE MpH U3rHbe 0,10
Tabauya 2
Koaddpuuuents: HOpMHPOBAHHOrO OTKIOHEHHS
K, 0,70 0,75 0,80 0,85 0,90 0,95 0,98
t 0,52 0,68 0,84 1,06 1,32 1,71 2,19
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Ilpusoxcenue 5
(cnpaeounoe)

TEILUNIOPU3NYECKHE XAPAKTEPUCTHKH
KOHCTPYKTHUBHBIX CJIOEB M3 PA3JIMYHBIX
JOPOXHO-CTPOUTEIIBHBIX MATEPHUAJIOB

Tabauya 1
IInort- Koaddpuum-
HOCTH p, €HT TCIUIO-
Marepnan, rpyHt Kr/M3p IPOBORHOCTH
A, Br/(MK)
2 3 4

AchanrsTo6eTOH ropstauit IWIOTHBIA 2400 1,40
To xe, MOpHUCTHI 2300 1,25
Toxe, BHICOKOMIOPUCTDIH, B TOM YHcie 6UTyMO-
necyaHas cMech (TY 218 PCOCP) 2200-1900 1,1—-1,0
ArnornopHroBblit 1wWebeHb, 06paboTaHHBINA BASKUM
OuTYMOM 800 0,23
Kepam3auToBblii rpasuit, 06paboTaHHBIN BA3KMM
6uTYMOM 1100 0,64
I'paBuit (1ebeHb) ¢ IETKNM 3arl0THUTENEM, 00-
paboTaHHbIe BA3KUM GUTYMOM 2000 0,52
Cynecs, ykpervteHHas 10%-Hoi aMynbcueit 1700-1900 1,45
LeMeHTOGETOH 2400 1,74
Tlecok pasHoMepHbIH, yKperieHHbi! 6-10% LeMeHTa 2100 1,86
IMecok Meaxuit, oTHOMEPHBIH, YKPEILIEHHBIA
10% ueMeHTa 2100 1,62

LleMeHTOrpYHT cocTaBa:
necok — 75% (Maccnl), KepaM3uT — 25%,
ueMeHT — 5% 1500-1600 0,58-0,70
LleMeHTOrpyHT CcocTaBa:
necok — 97-98%, rpaHyIbl MONMCTHpPOia — 3-
2% , uement — 7-6% 1300-1500 0,41-0,58
BuTyMOLIEeMEHTOIPYHT COCTaBa:
nepANTOBLIN WwebeHs — 25-20%, mecok 75-
80%, uemeHT 3-4%, 6utym 12-10% (Macch
necka, MepjuTa ¥ LieMeHTa) 1400 0,52-0,58
LleMeHTOIpyHT cocTasa:
cynech WM necok 70-80%, arnmonopur 30-
~ 20%, uement 6% 1700-1800 0,64-0,75
IInaxoGeToH 1600 0,58
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Hpodonacernue maba. 1

2 3 4
Kepam3uroberoH 1400 0,75
CruponopbeToH 1000-1100 0.23
CnaGonpoYHble U3BECTHAKH, YKPEIUICHHBIE H3Be-
CThIO 2000 1,16
CyrnMHOK, yKperuteHHbIi 6-12% LeMeHTa 1750-1900 1,45
CyrHHOK, YKpeIUIeHHBIH 2-5% LieMeHTa U 6-2%
M3BECTBIO 1800-1900 1.33
Cy echb, yKperiedHasa 8-10% ucmeHra 1700-1900 1,51
Ienorutact 38,5-60 0,02-0,052
TeHorurake 38,5-50 2,13-0,032
KzMeHHOYroNbHasA 30/101IUIaKOBask CMECh, YKPETl-
neHHas 6-8% nemenra 1600 0,7
[lnak TomouHsLi 800 0,46
IlleGenp u3 rpatuTa 1800 1,86
Ille6eHp M3 HIBECTHAKA 1600 1.39
T'paBwit 1800 1,86
IMecox KpynHBIA Tanbtit 2000 1,74
To xe, Mepanblit 2000 2.32
Ilecok cpenHeit KpYNHOCTH Tasblit 1950 1,91
To xe, Mepanslit 1950 2.44
Tecok mesxkmit Tansiil 1850 1,91
To xe, Mepaabik 1850 2,32
[Tecok nbUteBaThI TatbIi 1750 1,80
To xe, Mepablit 1750 2,20
Cynech Tanas 2100 1,80
To xe, Mepanas 2100 2,03
CyrnuHoK W [IMHA Tanbie 2000 1,62
To xe, Mepansie 2000 1,97
Jleccsl Tanbie 1500 1,51
To xe, Mepabie 1500 2,09
OnHoMepHBI# rpaHUTHBIY WebeHb, 06paboTaH-
HBIH BA3KUM GUTYMOM 1850 1,28
I'paBuitHo-necyanas cmech 2000 2,10
I'paBuitHo-necyanas cMecs, ykpervieHnas 10%
LIeMEHTa 2000 2,02
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Ipusoxcenue 6
(cnpasounoe)

HAPAMETPHI I ONIPEXEJNEHNA PACYETHOI'O
CYMMAPHOTI'O YUCJIA HPI/IJIO)KEH!/II/Iﬁ HATPY3KH 3A
CPOK CIIYXBbI TOPOXHOH OTEXIBI

Onpenenenne PacYeTHOrO YHCHA JHeR B roAy IS BRIYHCIAHUA
CYMMADHOTrO YHC/IA MPHJIOKEHHS PACYETHON HATDPY3KH
3a NPOEKTHBIA CPOK CAYKObI KOHCTPYK LMK

1. Bxomsuiee B BoipaxeHud (3.6) u (3.7) pasm. 3 pacycrHoe
YUCJIO pacyeTHBIX JHel B rony (Tpnr)l 3a MPOEKTHBIIT CPOK CAYyXObI
KOHCTPYKLUMH {T¢;) MOKHO YCTéHaBIMBATLCS [0 NAHHBIM CIEUH-
QTbHBIX PETMOHAJIBHBIX HCCIENOBAHMI 1 3aKpeIUIITbCA B PErUo-
H&IBHBIX HOpMaX, YTBEPXKIAEMbBIX B YCTAHOBIEHHOM IIODSIIKE.

[Ipu OTCYTCTBUM PErMOHANBHBIX JAHHBIX HOMYCKAETCS MCMOIB30-

Barb MpuBENEHHbIE HIDKE PEKOMEHIOALIMU U TabIuvHbie 3Ha4YeHHUsT (PUC.
1 u Tabn.l1).

Tabauya 1
Pexomenayembie snavenus Tpy, B 3aBHCHMOCTH
OT MECTONOXOXKEHHS AOPOTH
Homep PexomeH-
paitoHa I .
(kapta pUMepHas reorpaduyeckasi rpaHMLa paiioHa JyeMoe
puc. 1) T
1 2 3
I 30Ha pacnipocTpaHeHUs] BeYHOMEP3JIbIX IPYHTOB 70
cesepHee 70-# napauienu
2 Cesepree nunuu OHera—Apxanrensck—Meserb—
Hapbsau-Map—wecTHaecarsil MEPUAMAH—I0 Nobe-
pexbs EBponeiickot yacTu 145

' Pacuemusim cuumaemes dens, 8 meuenue KOmopozo coCMoARUe epyHMa 3eM-
JAHO20 ROAOMHA NO BAANCHOCMIU U MEMNEPAmypa acginbmoGemoHHbIX C10e8
obecnenusalom 603MONCHOCMb HAKONAGHUA OCMAamMOYHoll degpopmayuu 6 epyHme
3eMAAHO20 NONOMHA UAU MANOCEAZHBIX CAOAX OOPONCHOU 00eHCObl.
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1 2 3
3 CesepHee nMHUM MuHck—CMmoneHck—Kanyra—Pszans~
CapaHCK—COpPOK BOCBMO# MepHaraH A0 JHHMM OHera—
Apxanrensck~Measens—~Hapbsan-Map 125
4 Cesepnee aunnu JIsBob—Kues—benropon—BopoHex—
Caparo—CaMapa—OpeH6ypr—1uecTHIeCsIThI MEPUINaH
JO JIMHUM Pai{OHOB 2 U 3 135
5 CesepHee MHHMM PocToB-Ha-JloHy—3dnmucra—AcTpaxaHhb 10
nvHuH JIbBos—Kues—benropon—Boponex—Caparos—
Camapa 145
6 [Oxuee muHun PocroB-Ha-JoHy—Inucra~AcTpaxaHp ~
s EBponeiickoif yacTH, 10XHee COPOK LLEeCTOi napajie-
JIN — JUISL OCTILHBIX TEPPHTOPHI 205
7 BocTouHasi B 3anansas Cubupb, JansHuit BocTox (kpome 130-150
Xa6aposckoro u Ilpumopckoro KpaeB, Kamyarckoii 06n1.), | (Menbume
orpaHnyeHHble ¢ ceepa 70-i mapawienslo, ¢ ora — 46-ix IJIA LieH-
TpaILHOMN
4acTi)
8 Xa6aposckuit u Tpumopckuit kpasi, KaMuarckas obnacrs 140

Ipumeuanue. Beauuuny Tpy, Ha 2panuue paiionos cnedyem npunumame no
HaubonblueMy u3 IHauenull.

2. Ilpu OTCYTCTBUH pDErMOHATbHBIX HOPM PacyYETHBIt CPOK

CIYXObl HOPOXHON OHEXIhl HOINYCKAeTCs HA3HAYMTh B COOTBETCT-
BHM C pEKOMEHIALMsMHU Tabi. 2.

Tabauya 2

PexoMenyeMblit pacYeTHBIH CPOK CJIy>KObI KOHCTPYKIIH

Karero- Twm Ropox- Cpok T,,, rofbl ciyX6bl B JOPOXHO-
pus fo- HOM ONEXIH KJIMMaTU4ECKHMX 30HaX
porn I, 11 111 IV, V
I KanuranbHbiit 14-15-18 15-19 16-20
1 Kanuransusiit 11-15 12-16 13-16
11 KanuranbHeii 11-15 12-16 13-16
O6neryeHHBIN 10-13 11-14 12-15
v KanmuraisHbii 11-15 12-16 13-16
O6neryeHHbI 8-10 9-11 10-12
Iepexontnii 3-8 3-9 3-9
\' O6nerdyeHHbIH 8-10 9-11 10-12
Iepexoansiit 3-8 3-9 39
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3. 3HayeHue Ko3b(PpHIMEeHTa cyMMHUpOBaHUsA K, cnenyeT Npu-
HMMaTh Io Tab. 3 (MpH OTCYTCTBUM APYTMX AAHHBIX).

Tabauya 3
IToka3arenp u3- 3nauyeHue K, npH CpoKe CIyXOh JOPOXHOIM
MEHEHUsI UHTEH- ogexabl 1., roanl
CHBHOCTH JBMXe-
HHUS ¢ O ToiaM 8 10 15 20
0,90 5.7 6,5 79 8.8
0,92 6,1 7,1 8,9 101 |
0,54 6,5 7,7 10,0 i
0,96 7,0 8,4 11,4 13,9
0,98 75 9,1 13,1 16,6
1,00 2.0 10,0 15,0 20,0
1,02 8,6 10,9 17,2 244
1,04 9,2 12,0 20,0 29,8
1,06 9,9 13,2 23,2 36,0
1,08 10,6 14,5 27,2 45,8
1,10 11,4 15,9 31,7 67,3

95



Ilpusoxcenue 7
(cnpaeounoe)

METOJIMKA OITPEJAEJIEHUA U UCITI0JIb30BAHUSA
KO3POPUITUEHTA BJATOIMTPOBOOTHOCTH I'PYHTA
ITPH ITIPOEKTUPOBAHUY JOPOXHOM ONEXIIBI

7.1. MeToaMKa 3KCHEPUMEHTAILHOTO ONpPENeIeHHs
Ko3¢(HuMeHTa BIATONPOBOJHOCTH IPYHTA

MeToauka TfpenycMaTpMBaeT oOnpeaeieHHe KodhduimeHTa
BJIarONpOBOAHOCTH NPH HAYATbHBIX BIAXHOCTH M IUIOTHOCTH 3a
BpeMs YBIKHEHMs, HEOOXOoUMoOe ISl paclpefeNeHHs BIaXHOCTH
B oOpaslie — OT IOJIHOW BIAaro€MKOCTM B €OWHUYHOM IJIEMEHTAp-
HOM OOBEME HAa KOHTAKTUPYIOLIEH C XHUIKOCTbIO MOBEPXHOCTH IO
HayaJIbHOM BIIAXHOCTM HA €ro rpaHMlie. YBIaXHeHHe oOpasla Be-
OeTCsl CHH3Y OT TIONIEPXMBAEMOIO CHHU3Y YPOBHS Bombl. Meron
TipearnosiaraeT BbIMOJIHEHUE CIENYIOUIMX IPAHUYHBIX M HaYaJIbHBIX
YCJIOBUIA:

©® HavanbHas BIAXHOCTh M ILUIOTHOCTh 0o6pasiia JODKHA OBITh
DPaBHOMEPHO paclpelesieHbl 110 ero oobemy.

® Tlpu yBraxHeHuM obpaslia 4epes HHUXHIOK MTOBEPXHOCTD He
JIONYCKa.IC M3MEHEHHME BJIIAXHOCTH Ha €ro BepXHel mo-
BEPXHOCTM NpU NOAXOHe K Heil PpOHTA YBIAXKHEHHS.

® VenaxHeHue ob6pasia TODKHO MPOUCXOMUTb 6E3HAIOPHO.

BblIrosiHeHHE 3TUX YCIOBHUU JHOCTUIaeTcs 3a cYeT MPUMEHEHUS
npubopa KoHctpykuuu I''H. Cobko (puc. 1}.

KoadbdunmeHT BIAronpoBOAHOCTH 1pYHTa  HapyLIEHHOM
CTPYKTYPHI CIEAYeT OINpPENENATh MO CAEAYIOLEH METONUKE.

<> orbupaercsi npoba rpyHTa Maccoi 2 Kr, BBICYIUMRAETCS U pas-
MeJIbYaeTcsl;

<> OIpeNensioTcs BHUA IPYHTA, €r0 ONTUMAIbHAas BIAKHOCTb U
MaKCHMaJIbHasl TUIOTHOCTb;

<> BBICYLIEHHBI U pa3MeNbYyeHHBbI! TPYHT yBIAXHSETCS AO OI-
TUMAIBHOM BIXHOCTH;
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<> YBIQKHEHHBI TPYHT 3aIpyXaercsi B IRUIMHIP-TPYHTOHOC, KOTO-
pbi HABUHYMBAETCS Ha TPYOKY, M BpallieHHEM PYKOSITH C BUHTOM
YIUTOTHSIETCS 00 TpebyeMoro KoadpULIMeHTa YIUTOTHEHHS,;

<% ¢dopma U QUIKTPA HAMOJNHSETCS KPYMHBIM IMECKOM M TIia-
TeJIbHO BBIPABHUBAETCA {10 BHYTpeHHEMY o6Gpe3y GopMbr;

<> NUTAIOWMHA cocyl 3amnojHsAeTcs AUCTWLUIMPOBAHHOM BOJOM H
HaBMHYMBAETCS Ha MONBONAILYIO TPYOKY IMMTAIOILEHd Kamephbi.
Tocne crabunusauuud ypoBHsI BOABI B NMHTAIOLIEM COCYHe IO
BOIOMEPHO# LLKaJle OTMEYAETCA ee UCXOAHBIH ypoBeHb Hy;

< UWIMHIP-TPYHTOHOC HAaBMH4YMBAeTcs Ha TPYOKYy Tak, YTOORBI
VIUIOTHSAIOIIMHA 1UTAMI C JAaTYMKOM BIAXHOCTH CBOOOIHO
OIyCKAJICsS Ha MOBEPXHOCTh IPYHTOBOro 06pa3ia;

< K pa3peMy TpYOKM NOACOECAMHAETCA KOHTAKTHLIH LIHYp H3Me-
pUTENBHOrO 6JI0Ka, MPOU3BOAUTCS €ro BKIoyeHue. Perynupo-
BOYHOI PpYy4YKO# H3MEPUTEJILHOIO OJIOKA CTpeaKa MMUTHaM-
[epMeTpa BbIBOAMTCS HA HYJNEBYIO OTMETKY;

{ CHUMaeTcsl IHMIUEBAas KpHilKa, ¥ TpyOka C IAIMHAPOM-
TPYHTOHOCOM YycTaHaBnuBaerci B <¢opMy i wibTpa.
BxuitoyaeTcs Taiimep.

CpabaTblBaHHE NAaTYMKA BIAXKHOCTH, COIPOBOXIAEMOE 3BYKO-
BbIM M CBETOBBIM CHUTH&JIaMM, CBUAETENBCTBYET O 3aBEpLUCHUH YB-
JIAXHEHMS, MOCAE YEro MO BOAOMEPHON IUKalle OTMEYaeTCs: KOHe4-
Hblif ypoBeHb Boabl Hg B nutamomem cocyge. [lo pasHuiie mokasa-
Teneid Hy v Hk onpenensierca KonuyecTBo BrMTaBlueiics B obpasen
rpyHTa Boasl (q).

Bpems yBnaxHeHust obpasua (t) onpenesieTcsi Mo MOK'.3aHHIO
TaiiMepa, aBTOMAaTMYECKM OCTaHABIMBAeMOro npu cpabaTbiBAaHUH
JATYMKa BAAKHOCTH.

Kosdpduument snaronposonHoctd Kgj rpyHTa BRIYMCsieTCSs
MO 3aBUCHMOCTH

2

4 q
K= |- a
M314-d% 1 pd(WHB—WO) )
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Puc.1. Cxema npubopa 0Ons onpedeneHus KoaghguyueHma 6n1a2onposodHocmu
2pysma:1 - mpybka; 2 — mapupoeaHHas NpyxuHa;, 3 — ynnomHsiowud wmamn; 4-
nnockul anexmpuyeckuii damvux enaxHocmu, 5 — pykosimka ¢ auHmom; 6 — usmepu-
menbHasn wKana npyxutst; 7 -~ pasbemMHsill yunuHop-zpyHmMoHoc; 8 — eepxHas Hacad-
Ka yunuHipa-spyHmoroca; 9 — UeHmpansHas vacme yunuHopa-spyHmoroca; 10 —
chemHas OHuwesas Kpbiuka yunuHdpa-epyHmonoca; 11 — ghopma dns gunempa; 12
— KpynHbil necok, 13 - coeduHumensHas mpybka, 14 — numawowas kamepa; 15 —
nodsodsawas mpybka; 16 — numarowjuld cocyd; 17 — eodomepHas wkana;, 18 — peau-
cmpupyrowud npubop; 19 — pasvem mpybku, 20 — muxkpoamnepmemp; 21 — maiimMep;
22 ~ Mukpo3IBM, 23 ~ ceemoeol uHGUKamop, 24 — peaynuposoYHbIe PyYKU USMEPU-
menbHO20 Mocma, 25 — pexywasn kpomka Onst ombopa npob epyHma HeHapyuweHHol
cmpykmypbi; 26 — HUXHSAS wxana mpybku,
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rae Wpp — BIQXHOCTb, COOTBETCTBYIOLUAS NMOJIHOA BJIATOEMKOCTH,
IO €AUHULBI:

Wne = 1/ pa — 1/ps, )

P4 — TUIOTHOCTb CYXOTO IPYHTa, I/cM3;
ps — IUIOTHOCTh YAacTHL IPyHTa, r/cm3; ps = 2,68 — mna cyne-
ceit; ps = 2,70 — s CyIJIMHKOB; ps = 2,72 — JUId IJIUH,;
t — BpeMs YBIAXHEHUsI, 4;
q — KOJIMYECTBO BINUTABLUCHCS BOMML, T;
W( — HavaxpHasl BIaXHOCTb IPYHTA, JOJMH €IUHULIEI;
d — mamerp ITpYHTOBOrO 06pasiia B IPyHTOHOCHOM CTaKaHe,d=Z cM.
g nonydyeHus 3HayeHUs: Kgj ¢ TpeGyeMoil TOBEpUTENBHO-
CThI0O HEOOXOAMMO IPOBECTH HE MEHee NMATH UCNBITaHU# rpu obpa-
60TKe U3MEPEHUN B TAKOH MOCIENOBATEIHHOCTH:
<> BBIMUCIIAETCS CpelHee 3KCIIEPMMEHTAIbHOE 3HAYeHHEe KOI(-
¢uumnenra praronpopogHoctd (Kpjcp) mo pesynsratam n uc-
MBITAHUH;
<> PacCYMTBHIBAETCA CPEIHEKBANPAaTHYHOE OTKIOHEHHE (S);
<> yCTaHaBJIWBAaeTCs BepXHss rpaHuua misg kozdduuMeHTa BIa-
FONPOBOAHOCTH, COOTBETCTBYIOIIAS ONHOCTOPOHHEMY HOBEPH-
TeJIbHOMY HMHTEpBAly NpH YpoBHE 3HauuMocTtd a = 0,05, mo
dopmyne

Kgn,s = Kgjicp + tp-1,a - S /\/; , ©))

The ty.] o — Ko3dduumeHT CTpioNeHTa IS YPOBHS 3HAYUMOCTH o H
creneHud cBoboms! (n-1).

7.2. Ucnonn3oBanne k03¢ pUIMEHTA BIATONPOBOAHOCTH
IS ONpeae/ieHns BeIMYMHB MOPO3HOTO MydeHHs
H TOJIHHBI TCIUIOH30JHPYIOMEro CJos

B cootBeTcTBUM ¢ JAaHHOH METORMKON NPH IMPOTHO3UPOBAHHM
BEJIMYMHBI MOPO3HOTO IyYEHHS TPEAyCMAaTPUBAETCA MOCIEeNOBa-
TEeJIbHOE ONpeAeIeHHE:

< cpegHelt oceHHel BIaXHOCTH IpyHTa paboyero cnos (Woccp);
<> XapaKTepUCTHKH CKOPOCTH NpoMep3aHus (o);
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cpenHeil BeCEHHEH BIAXHOCTH (Wpeccp).

Ilpu 3TOM y4MTBHIBAIOTCS:

MPOAC/DKHUTENILHOCTD IEPHONA OCEHHETO RIArOHAKOIUIEHHA (tg;,);

MPOLOIKUTENBHOCTD TI€pUOLa NpoMep3aHus (tpp);

pacyeTHoe yAaleHue BepXa 3eMJIIHOTO IOJIOTHA OT YPOBHS

TPYHTOBBIX (MJIM MOBEPXHOCTHBIX) BoZA (hy);

XapakTepUCTUKA CYpPOBOCTH 3MMHeEro rfepuona (), sbipaxaeMast

CYMMOIJi IpallycO-CYTOK OTpULATENbHOM TEMIIEpATyphl BO3AYXa;
<4 xoadduumeHT B1aronpoBoaHocT (Kgy).

B 1abn. 2 npuBeneHbl 3HAYEHHS tyytnp, M G WIS 65 MyHKTOB
Poccun. Ilpu otcyrcTBMM B [epeyHe HYXKHOIO ITyHKTa 3HaYeHWe
9THX XapaKTepUCTUK Oepercs Wi Oayxaiiiiero ro reorpaduyecko-
MY PaclOnOXEHUIO ITyHKTa.

S e @

Tabauya 1

3HaueHus paaxHocTH Wy U Wy, [UISE pAa3IMYHBIX [PYHTOB
IpyHr Wy Wis hep

Tlecok mnbuieBaThiii 0,03—0,04 0,02 80
Cynecs Tsxenasg nbieparas 0,09-0,10 0,06 130
CyIJIMHOK JIerKMii MmbUICBaThIi 0,12-0,13 0,08 120
CyrIMHOK TSXeNbIA NbUIEBThIM 0,13-0,14 0,09 140
InyvHa nbineBaTas 0,19-0,21 0,16 150

Ilpumenanue. hy, — Kpumuueckas 2ay6una, npu Komopod npoyecc nywewus
npexpawaemcs. Ecau hy, > h,,, mo 6 pacuem eg00am h,, = h,,

Bennunna Woecp ompegensercs no gopmyie
Woeeo = Wo + Womy (Wne - W) )

rie W, — HayajibHasl BJIAXHOCTb IPYHTa 3€MJISIHOTO MOJIOTHA (Beco-
Basi), DO €AUHULIBI;
Wpe — BIQXHOCTD IMOMHON BJIArOEMKOCTH IpyHTa (Becoas),
JOJMH eIMHHULIBI,
aWory — OTHOLUEHWE OCEHHEro MPUpPALICEHWs BIAXHOCTU K €ro
MaKCUMAIBHO BO3MOXHOI BEJIMYMHE.
3HnavyeHue Wy, BEIMHMCIISIETCS U3 COOTHOLUEHHUS:

Wne = 1/ pa — I/ps, &)
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Puc. 2. HomozpamMa orpedeneHust Ans Wom npu Fon = 0,1+ 00 1.

i T

OTHOCHTENTHAN BROXHOCTHIWOTH)

! R f
L ;

0+ I J 5 l i H H -
017015 02 025 0.3 035 04 045 GS 055 08 065 07 075 0.8 085 09 085 1
-8€NH11Ha oTHOWeNnHA ha/hb

BennuuHa ,Wypy YCTaHABIMBAETCA MO HOMOIpaMMe puc. 2 B
3aBUCUMOCTH OT MapaMeTrpa

K -t
Fo’. = BJl  BJ ( 6)

Mapamerp h, npuHuMaeTca N0 JaHHBIM U3BICKaHHI (06cneno-
BaHuit), a hy, HEOGXONUMBI ISl MCTIONB30BAHMSA HOMOIPAMMBI PUC
2, onpeaensiercs no ¢gopmyie

hA = 160 _hﬂo, (7)

rze hgo — cyMMapHasi TOJNIIHHA CJIOEB ZOPOXHOM OfEXIbl, CM.
CpenHee 3HaueHHE BECEHHEH RIAXHOCTH Wieccp HAXODMM U3
BbIpaXEHMS

Waeccp =W, +( WOCCP - W;,)C (8)
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rae Wy — BIQXHOCTh IPYHTa MO XUIKOH ¢ase B 30HE IepBHUYHOro
JbJoBbIAENEHUs (IpH TemnepaType rpynta ot Munyc 0,5 mo
munyc 1,0 °C). 3HaueHuss Wy LIS pasHbBIX TPYHTOB NPHBENEHbI
B Tabn. 1;
C — ko3 uuueHT, onpenensieMblid o rpaduKky puc. 3 B 3aBU-
CHMOCTH OT BEJIMYMHBI KPHUTEPHS 3MMHEIO BJIaroHaKoIUIEHUs
Z, BLIYHCIIIEMOTO, B CBOIO OYEPENb, U3 COOTHOLIECHHUS

a

o ©

Z=

0.9l

08 b : SR S R I B .
01 C3 05 07 09 11 13 45 17 185 21 23 25 2.7 29 27 33 38 3
m»mwmzﬁ

Puc. 3. Ipaguk ko3ghguuuerma C Ons pacuema eeceHHell enaxHocmu

XapakTepuCTHKa CKOpPOCTH MpOMep3aHUsl IPYHTa 3eMJITHOTO
MOJIOTHA (& ONpeleNseTcs U3 COTHOMIEHHIA:

© [Ilpu KoadduLMEHTE BIArONPOBOIHOCTH IPYHTA 10 2,0 cM2/4:
a) wna aBroMobmnbHbIX gopor I-II kareropHii

o =13,24 +c%07 - 0,05 h (10)
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rae hg TommuMHa cinosi 3¢GeKTHBHON TEIUIOH3OMALMH (II€HOIIACT,
MEHOIUIIKC), CM;
G — XapaKTepMCTHKAa CypOBOCTH 3MMHErO IepHola, omnpenesse-
Masi Ui COOTBETCTBYIOILIEIO perHoHa U3 Tabn. 2;
6) nta aBromobunbHeix gopor III—IV kareropuit

=324+ 0007 -0,013 h_ (11)

rae h . — TOJILIMHA CJI0S TECIJIOU3OIAUMNH TOJIBKO M3 MECTHBIX Mare-

puaioB (KepaM3UT, KepaM3UTOOETOH, IlJaK, 30JOILIAKOBas
CMeCh, YKpeIUIeHHas LEMEHTOM H Ap.);

O TIIpu xoahpHIMEHTE BIAroNpOBOIHOCTHU IpyHTa 2,1—5,0 cM2/u:
a) ms popor I—III xareropuit

a=124+ 0,72 -lno-005-h (12)
6) mna popor IV—V kareropwuit
a=124+072-Inc-0,013-h_ (13)

Tpu Fop > 1 W, npakTiecku He 3aBHCHT OT h,/hy, nosromy
NpHBOIMM 3HaYcHUSt Wor, B 3aBHCHMOCTH OT Foy B TaGmuHoi dopme
| Fon 1,0 1,2 1,4 1,6 1,8

Wor 0,95 0,96 0,97 0,98 0,99

Mpu Fop,- paBHOM WM MpeBbllIaomiem 2,1, MOXHO NMPUHATD
Wom = 1.

TpyHTBI ¢ Ko3dXpHIMEHTOM BIaronpoBomHocTH Gonee 5,0 cM/4
ApH HeGIAroNpUATHBIX IPYHTOBO-TMAPOIOTMYECKUX YCJIOBUSIX, KaK Ipa-
BWIO, HE NOJDKHbI MPHUMEHATHCH ISt YCTPOHCTBA 3eM/ISTHOIO NOJIOTHA.

Pacyer BO3MOXHO# BEIMYMHBI MOPO3HOTO NMYYEHHS hpy, MO-
BEPXHOCTH JIOPOXHOTO NMOXPBITHA BeJETCA C UCMONb3OBAaHHUEM 3aBH-
CHMOCTH

h .
k. = %&[1,09 Wasccr ~Wiz)~Wia =Wz )] (14

rie hy, — nybuHa poMep3aHus IPYHTa, CM;
d — nIOTHOCTB BOABL, I/CM3;
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Wpy3 — BIAXHOCTh (BECOBasi), COOTBETCTBYIOIAsl He3aMep3alo-
wieit Bone (cMm. Taba. 1);
Wphp — BJIaXHocTh (BECOBas)) DOJHOW BIArOeMKOCTH, BhIYMC-
JisieMast 1o COOTHoleHmo (5).
Tomxas tybuna npomepsaHus rpyHTa hyy, onpenensercs:
a) IP¥ OTCYTCTBHHU TEIUIOU3OJIUPYIOUIMX CJIOEB B COCTABE JOPC K-
HOH OHEXIbI
hpp = a2, .24, (15)
©) Np¥ UX HATHYKHU

hgp = (150,6 + 0,0027-6) — (13,93 — 0,0067-0) hs-p 16)

rie § = | — NpU KCNONB30OBAHMH B KAYECTBE TEILUIOU3OJS MU NEHO-
IUIaCTa;
B = 0,25 — To Xe, U3 MECTHBIX MaTepHaNoB.

BennuuHy orHoweHUs Wyeeep /Wy (rie Wy — BIaXHOCTE
TPYHTa 3eMJISHOTO NOJIOTHA Ha IPaHULE TEKYy4YEeCTH) B COOTBETCTBHM
C IJAHHOM METOAMKON MOXHO HMCIONB30BaTh B KayecTBe PacyeTHOM
OTHOCHTEJIbHOH BIaXHOCTH INIPU ONPpeAEIeHUHM NMPOYHOCTHBIX U Jie-
dopMaLMOHHBIX XapaKTePUCTUK IPyHTA paboyero cnos.

Tabauya 2
KauMaTryecKkue XapaKTepUCTUKH pernoHoB Poccuu

IMyHkr tan top c

1 2 3 4
AJleKCaHIpOBCK 840 230 63.30
ApXaHTeNbeK 672 261 55,12
bariapynn 960 310 169.14
benropon 1292 137 16,22
benoropka( Jlenunrpanckoit) 1056 250 36,00
buceprn( Ceepiiosckoi) 648 283 73,35
Bannaii 1176 234 36.69
Baagnmup 528 240 44.16
Bonoraa 1464 199 38.21
BopoHex 1176 124 15.28
Bsitka 936 232 55.31
Enmuceiick 816 262 109.41
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1 2 3 4
HBaHoBo 720 254 48.36
Henens (CeepiutoBekast o611.) 1296 182 47.17
HxeBCK 384 251 58.63
Hpkyrck 1512 264 98.42
Howkap-Ona 240 259 59.26
KasaHb 384 263 53.02
KanuHuHrpan 1776 245 52.92
Kanyra 1320 225 10.44
Kanpanakiua 768 211 30.38
Kunrucenn (JleHuHrpaackas o611.) 1272 239 30.21
Kucenerck (Kemeposckas o61.) Q9 262 72.10
Koctpoma 1464 151 28.27
Kypran 480 173 51.76
Kypek 1440 139 17.12
Maranan 1872 250 70.00
MeseHb 624 274 65.76
MeseHb 624 274 65.76
MHHCHHCK 264 261 86.86
Mocksa 1248 170 28.02
MypMasck 912 255 35.90
Benukuit Hosropox 1680 151 28.03
HuXHeBapTOBCK 720 275 94.59
Huxuuit Hosropon 1440 182 26.21
| Homuuck ( Kuposck.o6i.) 312 254 57.71
Hopck (Amypckast 06n.) 1704 260 132.29
Orypuoso (HosocuGupckas o6i1.) 192 271 81.52
OpeHbypr 0 240 56.83
INapa6enb (Tomckas 0611.) 816 274 91.19
IMepms Q 192 47.00
Ilensa 1152 259 50.56
TerepGypr 1632 160 20.48
Iletpo3aBonck 1128 219 35.39
Iopeukoe (YyBaums) 480 96 48.81
IlckoB 1272 189 21.47
Pxes (Teepckas 0611.) 1008 241 40.10
PonuHo (Anralickuii Kpait) 0 248 70.23
PriGuHCK 1152 231 41.40
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1 2 3 4
Psi3aHp 864 193 29.64
Camapa 96 206 41.20
CapaHck 0 250 49.20
CapatoB 168 199 36.30
' CMoneHcK 1536 244 38.26
Cypryt 624 28! 94.58
CBIKTBIBXAp 600 268 69.47
Tam60B 1368 | 142 23.17
Tumupssepckuit (ITpuMopckuit Kpait) 1848 228 71.14
Tyna 936 205 29.52
Vnau-Ypne (bypsrus) 0 238 94.44
VnpsiHOBCK 240 256 54.07
XanTbl-MaHcuiick 672 266 85,55
YekyHna (XabapoBckuil kpait) 1800 261 141.15
YensabuHCK 240 173 36.54
Yura 1344 . 275 129.36
Yuumel (bamkoprocTar) 192 263 62.28

Ipumeuanue. t,; — npodoascUMeIbHOCMb NEPUOOA OCEHHE20 EAA20HAKONACHUS
u; t,, — NPOOOANCUMENLHOCMb NepUO0a NPOMeP3anus, cym; o — cymma zpady-
co-4acoeé ompuyamensroli memnepamypui, ymnoxcennas na 0,001
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(cnpasounoe)
ITPUMEPBI PACYETA

Ilpumep 1.
TpeOyercd 3anpoeKTHPOBaTh HOPOXHYIO OHEXAY CO CIEAYIO-

IIHUMH MCXOOHBIMH NAHHBIMM:

<+

¢ 4 4000

¢ o

HUHA

aproMoOwiIbHas aopora Kareropuu I pacnonaraercs Bo I mo-
POXHO-KJIMMaTHyecKoii 30He, B MockoBcKoif 061 ;

3agaHHBIA cpoK ciayXx6n nopoxHoit ogexanl To,=15 ner;
3afnaHHas HagexHocth K.~ 0,98;

Harpy3ka tMna A, (cM. npwi. 1 tabn. 1);

MHTEHCHBHOCTH IBIKEHHS HA KOHeL cpoka cayx6mt N,=3200
aBT/CyT; NpHpalieHHe HHTeHCUBHOCTH g=1,04;

IPYHT paboyero cjos 3eMJISHOrO MOJOTHA — CYIeCh MBUIEBa-
Tast, OTHOCHTCH K CHJIBHOITYYHHHCTHIM IPYHTaM;

MaTepHaIbl OCHOBaHMSA — LIeGEHOYHO-TpaBHiiHad mecyaHast
cMech, o6paboTaHHas LeMeHTOM MapKH 40, M necok cpenHel
KpYITHOCTH;

cXeMa YRIIaXHEHHS paGoyero cjIos 3eMJITHOTO MOJAOTHA — 3;
MEPONIPUSATHS MO YMEHBLIEHHIO YBIAXHEHHs pabouero cios
— JIPEHaX C NpOACABHBIMH TPYOUATHIMH ApEeHaMH.

Pacuem xoncmpyxuyuu na nposnocmb
1. BoluucisgeM CyMMapHOe pacyeTHoe KOJMYECTBO NpHIoXe-

PACYETHBIX Harpy3oK 3a CpokK cIyx6ul no ¢-opmyie (3.6):

K,
ZNP=0’7 Np ;(T_‘,—ITTP‘"' kn,

rae K=20,0 (cM. npuia. 6 Tabn. 3);

Tp3,=125 mueit (cm. npun. 6 Tabn.1);
k;=1,49 (cm. Tabn. 3.3).
Orciona
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20,0

2ZN,=0,7-3200- W 125-1,49 = 4 820 000 asr.

2. OnpenensieM pacyeTHYI0 BJIQXHOCTh TPyHTa paGoyero cios
no ¢opmyine (1) npuwr. 2:

W, =W + AW - AFY1+016)-A,,

e W, = 0,72 (cm. npun. 2 Tab. 1);
AIW = 0,00 (cM. npwi. 2 Ta6x. 2);
AZW— = 0,05 (cM. mpwi. 2 Tab. 3);

A; = 0,00, Tax kaK Wmﬁ, < 0,75W,, (cm. npwi. 2 puc. 1);
t= 2,19 (cMm. npun. 4 1'?611. 2)
IMomyyaem
W, = (0,72 — 0,05)(1 + 0,1-2,19) = 0,817 W,
3. IlpenBapHTeNbHO HA3HAY4EM KOHCTPYKUHMIO M pPacYETHHIE
3HayeHHUsl pacyeTHbIX NapaMeTPOB:
<$ 1A pacyeTa IO AONYCKaeMOMY YHPYTOMY Nporu6y (CM. Npui.
2 ta6n. 5, mpui. 3 Tabi. 2 u 6);
< IUIS pacyeTa IO YCJIOBHIO CABHUIOYCTOHYMBOCTH (CM. NMpPHI. 2
Tabn. 4 u 6, mpun. 3 Tabn. 2 u 6);
<4 IUtA pacyeTa Ha CONPOTHUBICHHE MOHOMHTHBIX CJIOEB YCTAIO-
CTHOMY Pa3pYIIEHUIO OT PACTSDKEHHUA NpH u3rube (cM. mpun. 3

Tabu. 1).
E, MIla, npu pac- Pacyer Ha pacTSDKEHHE NpH
Yyere no H3rube
Marepuan h, | ponycrs- | mo E, Ro, P m -
cnost cM | Mmomy yni- | cnsu- | MIla MIla
pyroMy TOoycT.
nporuby
AcdansTobeToH
TUIOTHBIA Ha
6UTYMEe MapKu
BHJ 60/90 4 3200 1800 4500 9,80 5,2 55
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1 2 3 4 5 6

To xe, nmopuc-
THIA Ha 6UTYME
mapku BHJ{

60/90 8 2000 1200 2800 8,0

5,9

43

To xe, BBICOKO-
MOPHUCTHIHA Ha
6uTyMe MapKu
BHJ 60/90 18 2000 1200 2120 5-65

6,3

4,0

OnruMansHast
IITITIC o6pa-
GoraHHas ue-
MEHTOM MapKK
40 30 600 600 600 —

Iecok cpenmeit
KPYITHOCTH 40 120 120 120 —

Cynecs nuuie-
Bartast
W,=0,817W, - 30,3 30,3 30,3 =

4. Pacyer no noryckaeMoMy YIIFYTOMY HpOTHOY BeleM IOCIOHHO,

Ha4YMHas C MMOACTWIAIOLIETO IPYHTA, IO HOMOTrpaMMe puc. 3.1:

E i
1) —= E = &—3——0 25;

E, E™ 120
no ta6a. 1 mpwn. 1 p=0,6 MIIa, D=37 cmM;

h nec

£ = L = ft—g =1,08;

D D 37
Eo6 E"ec nec
== =2 = 58; E s, =0,58-120=69,6 MIla.

Ec Enec
Enec h web
2) E, =2 =—62§-—0116 —‘—=h —29—081
E, E“° 600 D D 37

Eoﬁ Ewﬂle: e
Tw. = =03%; E =0,33-600=198 MTla.

109



Ey’ =0,22:2000=440 MITa.

Eqy =0,28:2000=560 MITa.

al6,

B Fi 198 .

E, E"> 2000 D
Ea/63
E'f,"; =0,22;

E, EL> 440 h'%
4) —=—7—=——-=022

E, E*® 2000 D
Ea/é,
E+";‘;}=o,2s

Ea/61

5) E, _;'61“6_=.5_6_0__0,175;

E, E“% 3200
E
E;’?;' =0,19; Eo,

18
=—=0,49;
37

8

=—=0,22;

37

ha/ﬁ, 4

D 37

=0,19-3200=608 MIla.

=-—=0,11;

TpebyeMbLi Moxy/b yIipyroctH omnpeaessieM o ¢opmysne (3.10):
E5=98,65 [Ig(XNp)—3,55]=98,65 [lg 4 820 000—3,55]=309 MITa.
OnpenesnseM KohPUUMEHT TPOYHOCTH IO YIIPYTOMy NMporu6y:

E,, 608

=2—=197.
E, 309

TpebyeMblii MWHMMaIbHBIH KO3GbGUUMEHT IPOYHOCTH IS
pacyera no JomyckaeMoMy ynpyroMy nporudy 1,50 (cm. ta%n.3.1).

Chedosamensro, eb6PaHHAS KOHCMPYKKUA y0061emaeopaem ycao-
8UI0 NPOMHOCMU NO OONYCKAEMOMY Ynpyeomy npozuby.

5.

PaccyuTsiBaeM

KOHCTPYKIHUIO

TOYCTOHYHBOCTH B IPYHTE.
HeiicTBylo1Me B IDYHTE aKTHBHHEC HAaNpsDKEHMS CHABMIA BBI-
yHcisieM no dopmyie (3.13):
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s onpeneieHust T NMPEIBAPUTEIHHO HA3HAYEHHYIO JOPOXHYIO
KOHCTPYKUMIO ITPUBOAMM K JABYXCJIOWHOH pacyeTHON MOZeJH.

B kayecTBe ee HMXHETrO CJIOS MPHHUMAEM IPYHT (Cynech Mbl-
NEeBaTyI0) CO CNEAYIOIUMHU XapakTepuctukamu (npu W,=0,817W; u
ZNp= 4 820 000 ast): E4= 30,3 MIla (tabn. 5 mpun. 2). on=11,4°
n cy=0,003 MIla (Tabn. 4 mpun. 2).

Monyitk yOpYTOCTY BEPXHEro CNos MOIENU BhiUUCASIEM MO
¢dopmyne (3.12), » xoTopo# 3HAUEHUS] MORYNS VIIPYTOCTH MaTepHa-
JIOB, COZEPXAluX OpraHuyecxoe BsXyliee, Ha3HayaeM no Tabn. 2
npuia. 3 npu pacuerHol: remneparype 20°C (cM. T26a.3.5):

E__1800-4+1200-(8+18)+600-30+120-40
=
100

1
ITo oTHOWEHUAM —E-E— = _6_;_@_ =202 u -;—z-'-’- = EO— =2,70 u npu
E, 303 D 7
oNn=11,4° ¢ noMolbi0 HOMOrpaMMb! (CM. puc. 3.3) HaXoAUM aKTUB-
HoE yleIbHOe HanpskeHUe capura: t,= 0.0063 MITa.
Mo dopmyae (3.13) T=0,0063-0,6 =0,00378 MIla.
[lpenenbHoe akTUBHOE Hanpsxexue casura Tp, B rpyHTe pa-
6ouyero cinos onpenensem no ¢opmyne (3.14):
rae Cn=0,003 MI]a;
K~=1,0;
Zon=4+8+18+30+40=100 cm;
©cr=34° (Tabn. 4 mpui. 2);
Yep=0,002 kr/cm3;
0,1 — koapduuueHT wia nepesona B MIla;

Tnp=0,003+0, 1-0,002-100-tg34°=0,0165;
_ 0,0165
" 0,00378

Credoeamenvro, KoHCmMpyKyus y0061emeopaem yCao8uio Nnpo4HO-
cmu no cosuzy @ epyrme.

=612 MIla.

= 4,4, yro 6onpite K,/ P=1,10 (cM. Tabn. 3.1).
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6. PaccUMTHIBAEM KOHCTPYKLUHMIO [0 YCJIOBHIO CABMIOYCTONYH-
BOCTU B NECYAHOM CJIOE OCHOBAHMSL.

HeiicTByIOliiE B IIECYAHOM CJIOE OCHOBAHMS AKTHBHOE Ha-
NpsDKEHUE CABUIra BeuUcisieM 1o dopmyie (3.13):

3 t H .p.

s onpeneneHyus 1y NPEIBAPUTENBHO HA3HAYEHHYIO HOPOXHYIO
KOHCTPYKLIMIO IIPMBOIMM K IBYXCJIOMHON pacyeTHOMW MONEJH.

HuxHeMmy ciiolo Monenu INpPUCBaWBaeM CIEAYIOLIME XapakKTe-
pucruku: E g =6% 6 MIla (n. 3.32), on=27° 1 cN=0,002 MIla (cm.
Tabn. 6 mpun. 2).

Mouynb ynpyroctd BEpXHETo CJIOS MOAENM BBYHUCISAEM IO
dopmyne (3.12), rze 3rayeHUss MonyJeil YIPYTroCTH MaTE€pPHaNoB,

colepXalMX OpraHHYecKoe BsDKyllee, Ha3HaYaeM 1o TaOl. 2 mpui.
3 npu pacyerHoii Temrnepatype 20°C (cm. Tabxn.3.5):

_1800-4+1200-8 +1200-18 + 600 - 30

E; =940 MIla.
60
E 4 h
Mo orHOLIEHHAM -L=———9 0 =13,5¥u —B=Q=l,62 U npH
E, 69,6 37

@N=27° C NOMOIBIO HOMOIPaMMBI (CM. pHcC. 3.2) HaXomuM yienib-
HOe aKTMBHOE HarpskeHHe capura: 1, = 0,012'MITa.
ITo dopmyne (3.13) T=0,012.0,6 = 0,0072 MIla.
IpenensHoe akTMBHOe HanpspkeHue cuBura Tp, B mecya-
HOM cJjioe onpenenseM no dopmyne (3.14),
rae cN=0,002 MIla;
K740,
Zon=4+8+18+30=60 cmM;
Qcr=32° (Tabn. 6 npui. 2);
Yep=0,002 kr/cm3;
0,1 — xo3dduumeHT Wwis nepesona B MIa;

Trp= 4 - (0,002+0,1-0,002-60-tg32°)=0,038;
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_ 0,038 _
0,0072

Io Tabn. 3.1 K,/7=1,10.

CaedoeamensHo, ycaosue no cO8U20yCMOUMUBOCIU 6 NeCHaHOM
C10¢ OCHOBAHUA BbINOAHEHO.

7. PaccyuThIBaeM KOHCTPYKLUMIO Ha COMPOTHBJIEHHE MOHOMIMT-
HBIX CIOEB YCTAIOCTHOMY paspyLUEHUIO OT PacTSXEHUs NpH U3rude.

Pacyer BbInoiHsieM B clienyloleM NopsioKe:

a) NPUBOAUM KOHCTPYKLUHMIO K IBYXCJIOHHON MOZENM, B KOTO-
poif HMXHMH cnoi — 4YacTb KOHCTPYKLMH, PacliOIOXEHHasi HUXe
nakera acajbToOEOHHBIX CJIOEB, T.€. CJIOM OCHOBAaHUS M TPYHT
pabouero cios. Moaynp ynpyrocTd HMXXHEro Ciosl MOAEIH ompene-
JiieM MO Homorpamme puc. 3.i. KaK obuui Monaysib I JBYXC/IOH-
HOH CHCTEMBI:

Kpe

5,3.

E,= Ey, =198 MIla.

K BepxHeMy ci0l0 OTHOCHM Bce acGaJibTOOETOHHBIE CJIOH.
Mounynb ynpyrocTd BepXHeEro cjosi yCTaHaBAHBaeM Mo ¢opMy-
Je (3.12):

_4500-4+2800-8+2100-18

E; =2607 MIla;
30
6) 110 OTHOLUEHUSM ﬁ—=§9—=0, " £L=-2—69~Z=l3,2 no
37 E, 198

HoMorpamme puc. 3.4 onpenenseM o,=0,77.
PacueTHOe pacTArMBaIOlLee HANpPSKEHHE BLIYUCIAEM IO (op-
myine (3.16):
,=0,77-0,6.0,85=0,393 MIla.

B) pPAacCUMTHIBAEM TMpENEIbHOE DACTArHBAIOLICE HANpsDKEHHE

no ¢opmyne (3.17):
npu R,=5,65 MIla mns HuxHero cios acgansTo6eTOHHOro
nakera (cM. Tabn. 1 npwir. 3)
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vg=0,10 (cM. Ta6n. 1 npun.4):

t=2,19 (cM. Tabn. 2 nmpwi.4);

k2%
=y,

XN, = 4 820 000 aBr; m=4; 0=6,3 (cM. Tabx. 1 npun.3);

no dopmyne (3.18);

ke 93 _0.134;

1
4/4820000
k,=0,80(cM.Ta611.3.6);

Rn=5,65-0,134-0,80(1-0,1-2,19)=0,473;

R
-—”=w=1,20, yro Gonbwe, yeMm K,/m7=1,10

K, =
D K = =0303

r
(cM. Tabn. 3.1).

Credosamensro, 6bi6paHHas KOHCMPYKKUA yOoenemeopsem 6cem
KpUmepusaM npouHocmu.

Ilpoeepxa na mopozoycmoiuueocms.

Jonoanumenshvie ycrosus:

Pacuer BHINOMHAIOT WUIA HACHIMM BbicoToM 1,5 M npu riybuHe
3ajleraHus TpyHTOBBIX BoA 0,5 M OT JHEBHO#M NMOBEPXHOCTH (COOT-
BETCTBEHHO Ha rnybuHe 1,0 M OT HU32 AOPOXHOM ONEXIBI).

Pacuer.

1. Ilo xapre (cM. puc. 4.4) HaxomuM CpeHIOl [IYyOUHY NpoMep-
3AHUS Zypp) = 1,40 M s yenosuit 1. Mockebl M 1o dopmyne (4.3)
onpezensieM LTyGHHY ITPOMepP3aHus! IOPOXHO KOHCTPYKIMH Zpp:!

Znp = Znp(epy1,38 = 1,41,38 = 1,93 M = 2m.

2. Jlna rnyOuHB MpoMep3aHMsi 2 M 10 HoMorpamme puc. 4.3
1o kpuBo# VI [is CUIBHONYYHHHCTBIX TPYHTOB (Cyriech MblieBaras)
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onpenesseM BEIMYUHY MOPO3HOIO ITy4eHHsI WIS OCPEXHEHHBIX YC-
JIOBHii TIDH TOJLUIMHE HOPOXHOMN omexmbl 1 M:

lnyq(cp) =5 cM.

ITo puc. 4.1 nNpu pacyeTHOM DACCTOSSHHU OT YPOBHSI IDYHTO-
BbIX BOA 10 HM3a nopoxHoi ogexmsi H, =15-10+05=10mM
HaxomuM Kyrg = 0,78. ITo Tabn. 4.4 mia Ky, = 0,98 (xanuransHas
NOopoXHas opexaa) paccuuteieaeM Ky, = 1,0. ITo tabn. 4.5 ms cy-
necu onpenensieM Kp,=1,1. ITo puc. 4.2 npu rnybuse npoMep3aHus
Z = 2 M HaxolMM s cynecu MbuieBaTol Ky = 0,92.

Ilo Ta6n. 4.6 npu pacyetHo# BiaxHocTd Wy, = 0,8 W, ompe-
nensteM Kg; = 1,2.

Ilo dopmyne (4.2) HaxoAMM BEIWYMHY NYYEHMs UL JaHHOM
KOHCTPYKIIMH:

l“yq = lny\l(cp)'KYI'B'Krul 'Krp 'KHarp'Kml = 5,0'0,78'1,0'1,1'0,92'1,2 = 4,6 CM.

IMockonbKy MWisi HaHHOrO THIIA JOPOXHOM ONEXAbI HONYCTHU-
Masi BeIMYMHA MOPO3HOro ny4yeHus (cornacHo Tabi. 4.3) cocrasisieT
4 cM, a MonydyeHHast BeTMYMHA cocTasiseT Gonee 80% or momycTu-
MOIi, CleAyeT B COOTBETCTBHM C N.4.7 HA3HAYMTh MOPO303ALLUUTHBIA
CJION M paccyMTaTh €ro TONIIHHY.

3. [peaBapuTeNnbHO OPUEHTHPOBOYHO OIpEAesseM Heobxomu-
MYIO TOJILIMHY MOPO30YCTOHYMUBOM JOPOXHON KOHCTPYKLIMM.

J1s 3TOro paccyMThIBAEM BEJTMYUHY MOPO3HOIO My4YeHHUs IS
OCPEIHEHHBIX YCJIOBUM, IIPU KOTOpOM NMyYECHUE IS JAHHOW KOHCT-
PYKLHMM He IpeBbILIAET 4 cM:

lnys.cp =laon/(Kyra-KnnKrp “Kuarp'Ken) = 4/(0,78:1,0-1,1-0,92:1,2) = 4,2 cm.

[To Homorpamme puc. 4.3 ompenensieM WAl lgyyep = 4,2 cM
TpebyeMy10 TONLIKHY HOPOXHON omexabl hyy = 1,10 M. s obecne-
YEeHUSI MOPO30YCTOMYMBOCTH TpeOyeTcs IMPEAYCMOTPETh MOpP0303a-
WATHBIA Cloit: hyp, = 1,1-1,0 = 0,1m.

4. s yrouHeHMs1 TpeOyeMOi TOMMUMHBI MOPO303aLIUTHOIO CJIOs
BBINTOJIHSAEM PacyeTbl C Y4eToM TeIopHU3NYECKHX XapaKTePUCTUK OT-
nensHex coeB. Ilo dopmyne (4.7) onpenesiieM TEpMHYECKOE COIMpo-
THB/IEHUE JOPOXHOM oieXIbl 6e3 MOPO303AILIUTHOIO CJIOS:
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TonwmuHa KoadduiueHT TeruonpoBo-
Marepuan cnost h op iy, | HOCTH A (), BT/(M-K) (Tabn.
M 1 npun.5)

AcdanbTobeTOH IUTOTHBIM 0,04 1,40
To Xe, NOPHCTHIM 0,08 1,25
To Xe, BHICOKOTIOPHUCTHIU 0,18 1,05
OrnrrumansHasg ([II'TIC o903 20
Mecok cpenHeM KpymHo- 0,40 Aep = (M + Ag)/2 = (2,44 +
e Ml 18p2=2u8

* B nepuod npomepaanun OODONCHUE KOKCMPYRUHU RECOK HIXOMNCA HAMIA @
manom, a 3amem 6 MEPIIOM COCMOSHIUSX, ROIMOMY 8 pocdem Geudsm credHeapi-
MEMUMECKOe FHAYCHUE KOIDPULUEIMOG MENIOFDOSOCHOCIIL Ay b Ay

Roxo) = 2. hon() / oxy = 0,04:1,40 + 0,08:1,25 + 0,18:1,05 +
=1

0,30:2,10 + 0,40/2,18 = 0,59, (M2 K)/Br.

5. Ilo xapre puc. 4.5 onpenesnsieM HoMep M30JIMHUU — V.

6. Tlo Tabn. 4.9 naxomuMm Cpyy = 1,35.

Ilo Ta6n. 4.10 npu obiwueli ToMMHe TOPOXHOM onexas! hy, =
1,10 M @1 CHIBHOMYYMHUCTOIO TPYHTA, 331aBasCh AONYCTUMOM
DIYOMHOH MpOMEP3arHs IPYHTa IMOX AOPOXHOM oneXnod hppion) <
100 cMm, mMetonoM uHTepnonsuuyu onpenensem C, = 0,64.

7. Beraucisiem orHoweHUe Lyon/(Cryy - G)=4/(1,350,64)=4,6 cm.

8. ITo Homorpamme puc. 4.6 METOIOM MHTEPNOJBILMH OfpEe/siEM
TIPHBEJIEHHOE TEPMHUYECKOE CONPOTHRIEHHE Ry, = 0,80 (M2 K/Br).

9. Mo Ta6n. 4.7 npu cpoke ciyXO6bl 15 JIeT METOIOM MHTepIOo-
nasuuu onpenenseM Kop = 0,95; npu 3-it cxeMe yBJIaXHEHHS NpU-
HumaeM Ky, = 1,0 (n. 4.11); mna 1, mopoxHo-KnuMaTHyeckoi
noA3oHH & = 0,95 (1. 4.11).

ITo dpopmyne (4.8)

10. Mo dopmyne (4.6)
hys = (Rogap) = Rono)) - mps = (0,72 — 0,59) -2,18 = 0,28 m.
TTockobKy pasHUIIA MEXIY NOJYyYeHHBIM M 3aJaHHRIM 3Haye-
HuAMH h,, npeBbnuaer 5 cM, BeIMOJIHAEM pacyeT h,; = 30 cm.
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11. Mo Ta6n. 4.10 npu o6uieil TONIHHE JOPOXHOK ONEXIIbI
hgy = 1,30 M npu hppony < 100cM METOIOM HHTEPIOALHMH ONpE-
nensem C, = 0,62

12. BoiumcnaeMm oTHoOlIEHHE

Lion/(Cayy - Cp) = 4/(1,35:0,62) = 4,8 cM.
13. 110 HOMOTpaMMeE pHC. 4.6 ofipeienstem Ry, — 0,73 {2 X/Bu.
To dropmyse (4.8) Rogepy = Ry Kog + Ky - 8 = 0,70 (M2 K)/Br.
'4. To doprmyne (4.6) hyy = (Ropmpy - Regor) « wps = (0,70 —
0,59)-2,18=0,25.
TMOCKOAEKY Na3HULA MEXAY NONYUCHHBIM 1 3aJAHHBIM 3HAUE-
HUAMM h,, He TNpeBBIILIAET 5 cM, npuHUMaem h,; = 30 cM.

Lipumep 2.

TpebyeTcst 3anpOEKTUPOBATh JOPOXHYIO OAEXIY NpHU Cleaylo-

LIMX MCXOQHBIX AAHHBIX:

< aBromobuinHast jgopora Il kareropuu pacnonaraercs Bo 1l
NIOPOXHO-KJIMMATHYeCKON 30He B MockoBckoii 06i1.;
3a0aHHBIA CPOK CYXObl BOpPOXHOM onexarl T.,=12 ner;
3ajaHHas HajgexHocTb Ky= 0,95;
Harpyska TMna Aj (cM. tabn. 1 npun. 1);
MHTCHCHBHOCTb IBUXEHHsI Ha KOHEL CPOKa CIIyXObI Ny=1500
aBT/CyT; ApUpalleHue HHTEHCUBHOCTH q=1,04;
IPyHT paboyero cjosi 3eMISIHOTO MOJIOTHA — CyNech NbLIeBa-
Tast, OTHOCUTCSI K CWIbHONMYYHHUCTBIM IPYHTaM;
MaTepyaibl OCHOBaHMSI — LIie6GeHOYHO-rpaBUifHast necyaHas
cMech C3 U MeCOK cpelHel KPYITHOCTH;
cXeMa YRIaXHEHHUs paboyero cliosi 3eMJISIHOTO MOJOTHA = 3;
MEpONpHSATUS 0 YMEHBbIUEHHIO YyBIaXHEeHHUs paboyero cios
— JIpeHaX ¢ MPOAOJbHBIMM TPYOYATHIMH APEHAMM.

¢ v oo

YIRS

Pacuem xoucmpyxyuu na npouNocms
1. BoyMcAsieM CyMMapHOE pacyeTHOe KOMHYecTBO MNMpHIoXe-

HHit pacyeTHHIX Harpy3oK 3a CpoK ciyx6sl no dopmyie (3.6):
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IN,=0,7N, — (T 5 Toxr kn »
q
rae K.=15,2 (tabn. 3 npun. 6).
T3:=125 cyt (tabn. 1 npu.6);
k,=1,49 (cM. Ta6x. 3.3).
Orciona

15,2
2ZN,=0,7-1500- 134 - 125-1,49 = 1 931 000 asT.

e

2. OnpenensgeM pacyeTHYIO BIAKHOCTb IPyHTa paboyero cios
no dopmyne (1) mpui. 2:

W, = + A — AW )(1+0,15) - A,,

e W, = 0,72 (Tabx. 1 npun.2);
Alﬁ" = 0,00 (Tabn. 2 npui.2);
AW = 0,05 (tabn. 3 npun.2);

A, = 0,00, Tak xak Wm <0,75W,, (puc. 1 npur. 2);
t= 1,71 (1abn. 2 npun.4).
Orcrona
Wp = (0,72 — 0,05)(1 + 0,1-1,71) = 0,785 W/,
3. IlpeaBapuTesibHO Ha3sHaYaeM KOHCTPYKIMIO M pacyeTHbIE

3HaYeHMA NapaMeTpoB:
<4 s pacyera Nno NOIMYCKaeMOMY YIpyroMy mnporu0y (rabm. 5
npuiI. 2, Tabn. 2 u 8 mpuin.3);
<> I pacyera Io YCHOBHIO cABHroycToWyuBocTH (Tabn. 4 u 6
npui. 2, Tabn. 2 npui. 2 u tabn. 8 npun.3);
< U1 pacyera Ha CONpPOTUBICHHE MOHOJMMTHEIX CJIOEB YCTalo-

CTHOMY Ppa3pyLICHHMIO OT pacTsDKeHMs NpH u3rube (Tabim. 1
npun. 3).
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h ‘E, MIla, npu Pacyer Ha pacTDKCHHE MpPH
cnosi, | pacuere mo n3rube
cM noryc- ycio- E, R,, a m
Marepuan THMOMY | BHIO MIla | MIIa
ynpyro- | caBu-
My npo | roycrol
by YHBOCTH
AcdanmsTobe-
TOH IUIOTHBIH
Ha GUTyMe
Mapku BHI
90/130 4 2400 1200 3600 950 | 54 | 5.0
To xe, no-
PHCTBIA 8 1400 800 2200 7,80 6,3 4.0
To xe, BHcO-
KOTIOPUCTHI 15 1400 300 1700 5,50 65 | 38
IHITIC Cy 30 280 280 280 — — —
Tecox cpea-
He# KpyIHO-
CTH 30 120 120 120 - — -
Cynecs
TbUIeBaTas
W,=0,785W, P 34 34 34 - — -

4. PacyeT 10 JIONyCKaeMOMY YTIPYTOMY IporuGy BefieM IOCHOHHO,
Ha4yMHad ¢ MOACTWIAIOLIEIrO IPYHTa, N0 HoMorpaMme piuc. 3.1

E p
1) %= £— = —3;4— =(,28;
E, E™ 120

no tabn. 1 mpmn. 1 p=0,6 MIla, D=37 cM:
B BT _30 _os1;
D D 37

E nec

obwy ol nec __ v
—E—— = ——==0,55; E ., =0,55-120=66 MIla.
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2 Ev_ Eoo _ 66 h

1" 30
= =——=024 =0 g3
E, E" 280 D D 37
E web
oty __ Foay =0.50: et
B e 0% we? =0,50-280=140 MITa.
E, En 140 h's 15
N o= e =100 =010 == =041;
E, E“% 1400 D 37
E4/6
=S =020,  E%%=0,20-1400=
Fare 020, .’ =0,20-1400=280 Mla.
E, En> 280 PRI
4 == =—=0,20; =—=0,22;
) E, E“% 1400 37
E%!%
E‘:’,"g =025,  EZ.%=0,25.1400=350 MITa.
E, EL 350 e 4
5) =015 ——=—=0,11;
E, E“% 2400 D 37
EI)&W
—ETﬁl=0’X6’ Eoﬁw =0,I62400=384 MIla.

TpeOyeMrIit MOLYIIb YIIPYrocTH onpelersiem o dopmyrne (3.10):
E,=98,65 [Ig(XNp) — 3,55] = 98,65 [Ig 1 931 000 — 3,55] = 270 MITa.

OnpenensieM KOXPDULMEHT MPOYHOCTH MO YNPYTOMY NPOTUGy:
Eoy _384_
E, 270
TpeGyeMblii MUHUMATBHBI KOS(DQULMEHT NPOYHOCTH WIS pacye-
Ta 110 HOMyCKAaeMoMYy ynipyroMy fiporuby — 1,30 (cM. Tabn. 3.1).

120



Cnedosamensho, 6w6panHas KOHCMPYKKUA YOoeaemeopsem ycno-
6UI0 NPOYHOCMU N0 GONYCKAEMOMY YNnpy2oMy npozuby.

5. PaccuuthiBaeM KOHCTPYKIIMIO II0 YCJIOBUIO CIBH-
roycToifYMBOCTH B IPYHTE.

JleiicTBylOlllHEe B IpYHTE aKTHMBHBIE HANpSDKEHUS COBMIA BbI-
yucisgeM no ¢popmyne (3.13):

T=1,D.

JIns onpeeneHust T ,, NPEIBAPUTENBHO HA3HAYEHHYIO JIOPOXHYIO
KOHCTPYKLIMIO ITPUBOIUM K IBYXCIIOHHOMN pacyeTHON MOIETH.

B KayecTBe HMXHEro Clos NMPHHUMAaeM IPYHT (cymech TbUIe-
BaTyl0) €O CJENyIOIUMMH XapakrepucTukamu (npu Wp=0,785W, u
XNp= 1931 000 asr.):

E,= 34 MIla (tabn. 5 npun. 2); on=12° u cN=0,004 MIla
(tabn. 4 npui. 2).

Mogynb ynpyrocTd BepXHEro cJos MOAENM BBIYMCISIEM MO
dopmyne (3.12), B kOoTOpOii 3HaYeHUS MOIYJEH YNMPYTOCTM Mare-
PHANOB, CONEPXAIUUX OPraHUYecKoe BsKYyllee, Ha3HayaeM Mo Tabi.
2 mpun. 3 npu pacyetHoit remneparype 20°C (cM. Tabu. 3.5):

1_:=1200~4«!-800-(8+15)+280-30+l,120-30

B = 404,6 MIla.
87
Ilo oTHolEeHUAM E—B=i(—)ﬁ=ll,9 H ﬁg-=§Z=2,35 H
E, 34 D 37

npu oN=12° ¢ nomowpio HOMOrpaMmbl (cM. pHc. 3.3) Haxomum
yAeNbHOE aKTHBHOE HaNpsSOKEHHE CABHIa:

Tu = 0,0112 MITa.

ITo dopmyne (3.13) T=0,0112-0,6 =0,00672 MIla.
IpepenbHoe akTHBHOE HaNpsDKeHHe caBUra Ty, B rpyHTe pa-
6oyero cnos onpeaeisieM no gpopmyne (3.14),
rae cn=0,003 MIla,
K=1,0:
Zon=4+8+15+30+30=87 cM;
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Qer=34,3° (Tabn. 4 npun.2);
¥ep=0,002 kr/cm3;
0,1 — xo3dduuuenT g nepesoaa B MIla;

T;p=0,003+0,1.0,002-87-tg34,3°=0,0149MI1a;

10,0149

" 0,00672
ChedosamensHo, KoHcmpyKyus yooenemeopaem Ycao6uio npouHo-
cmu no cdeuzy e epynme.
6. PaccynThiBaEM KOHCTPYKLMIO 110 YCITOBHIO CIBMIOYCTOMYH-
BOCTH B IIECYaHOM CJIOC OCHOBAHMSL.
JHeifcTBylollie B TMECYaHOM CJIOE OCHOBAHMS AKTMBHOE Ha-
npsoKeHHe cABMra BeyMciasieM no ¢opmyne (3.13):

= 2,21, yro Gonbure K,/P=1,0 (cM. Ta6n. 3.1).

T=71,p

Jlns onpeneneHust T, NPENBAPHTENHHO HA3HAYEHHYIO JOPOXHYIO
KOHCTPYKIMIO NPUBOIMM K JBYXCJIOHHOMH pacyeTHON MOJIEIH.
HuxHeMy ciioi0 Mozeau INprCBaMBaIOT CAENYIOLIME XapaKTe-

puctuxu: Eo2 =66 MITa (n. 3.32); on=27° u cx=0,002 MIla (tabx.

6 npui. 2).

Monynb ynpyrocT BEpXHEro Cj10si MOIENM BBINHCISEM TO
dopmyne (3.12), B KOTOpOit 3HaUeHHs MONYJsA YNpPYrocTH Marepua-
JIOB, ‘coepXalluX* opraHU4YecKoe BsDKyllee, Ha3HayaeM o Taon. 2
npuwi. 3 npu pacyetHoit TeMneparype 20°C (cM. 1a6n. 3.5).

_1200-4+800-8+800-15 +280-30
57
hy

E
Mo OTHOWEHHSM —”=-§—5i‘1=8,4 u ——=—51=1,54 M TIpH
E, 66 D 37

@N=27° c.NOMOIIBIO HOMOIPAMMBI (CM. PHC. 3.2) HaxofMM YIeb-

HOE aKTHBHOE HalpsDkeHHe casura: 1, = 0,0167 MIla.
Io dopmyne (3.13) T=0,0167-0,6 = 0,010 MITa.

E, =554,4 MITa.
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B) IIpenenbHoe axTHBHOE HanpsxeHWe ciasura Tpp B mecua-
HOM cJioe onpeneisieM o ¢opmyse (3.14):
rae cN=0,002 MIla, K3=2,0:
Zyn=4+8+15+30=57 cm;
er=32° (Tabn. 6 npun. 2)
Yep=0,002 xr/cm3;
0,1 — xoapduumeHT s nepesona B MIla;

Top= 2 - (0,002+0,1.0,002:57-1g32°)=0,018;

_0018_ oo
0,010

Tic

ITo ta6n.3.1 K, /mP=1,0.

CaedoeamensHo, ycrogue no cdeuzoycmoliMusocmu @ necYaHoM
clI0e OCHOBAHUA GbINOAHEHO.

7. PaccuuTHIBAEM KOHCTPYKIMIO Ha COMPOTHBICHHE MOHOIMT-
HBIX CJIOEB YCTAJIOCTHOMY Pa3pyIIeHMIO OT PAaCTsDKEHMA NpH K3rute.

Pacyer BrInonHAEM B cleayiolieM NoOpsake:

a) TIpuBOAMM KOHUCTPYKLMIO K ABYXCIOWHON MOIENH, B KOTO-
poil HUXHMHA CIOH — 4YacTh KOHCTPYKLIMH, PAcIOJOXEHHas HUXe
nakera ac¢aibTOOGETOHHBIX CIOEB, T.€. IICOEHOYHBIA M TMeCYaHbIi
C/IOM OCHOBAaHHUSI U IPYHT pabouyero ciosi. Momyab ynpyroctd HUX-
HETO CJIOSi MONEJNM OMpenesnsieM Mo HoMorpaMmme puc.3.l. xak 06-
LKA MOAY/Ib VISl ZBYXCIIONHOU CHUCTEMBI:

Ey = E = 140 MIla.

K BepxHeMy cJ0l0 OTHOCHM Bce acGanbToGETOHHBIE CIIOH.

Monyns ynpyrocTH BEpXHEro CJIOS yCTAHABAMBaeM no ¢opmy-
ae (3.12)

3600 -4 + 22008 +1700-15
B 27

=2130 MIla
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h E 2130
6) INo oTHoWEHHAM —"=£7—=0,73 ="
D 37 E, 140
HoMorpamMe puc. 3.4 onpeaenseM o,=0,90.
PacueTHoe pacTATMBAIOLLEE HATIPSKEHHE BHIMHCISEM 1O Op-
Mmyne (3.16):

6,=0,90-0,6-0,85=0,46 MITa

B) HaxomuMm mipenenbHOe pacTArMBAIOLIEEe HANMPSDKEHHE IO

dopmyne (3.17):
npu R,=5,5 MIla mis HixHero cios acdanpTobeToHHOro na-
Kera (Ta6n. 1 npun. 3);

vr=0,10 (Tabn. 1 npun.4);
t=1,71 (1abn. 2 npur.4);
no ¢popmyrne (3.18)

2N, = 1931 000 apr.; m=3,8; a=6,5 (abn. 1 npur. 3);
6,5

Kjm———
351931000

kp=0,80 (ra6n. 3.6);

=0,144;

RN=5,5-0,144-0,80(1-0,1-1,71)=0,525.

R, 0525
Oy 046

Tabu. 3.1).
Caedoeamensro, 6vibpannas KoHcmpyKkyus ydoeésemeopaem 6ceMm
Kpumepusm npouHocmu.

=1,14, wro Gonbue, yem K7 =1,0 (cm.
o

r
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IIpoBepxa Ha MOPO30YCTOHIMBOCTD.

Jlonoanumenshsie ycnoeus:

PacyeT BBINOJHAIOT Il HACcHIMM BBICOTOM 1,5 M NpHU rnybuHe
3ajeraHus TpyHToBbIX Boi 0,5 M OT JHEBHO#M TNOBEPXHOCTH (COOT-
BETCTBEHHO Ha riy6uHe 1,1 M OT HM3a HOPOXHON ONEXIbI).

Pacyer.

1. o kapTte puc. 4.4. HaXOOUM CpPENHIOI0 [IIYOMHY IpoMmep3a-
HUS Znpepy = 1,40 M g ycnosuit r. Mockssl M no ¢opmyie (4.3)
onpeienseM NyOHHY NPOMEP3aHMst JOPOXHO! KOHCTPYKUMH Zyp,.

7 up= Zpiepy 1,38 = 1,4 1,38 = 1,93 M = 2m.

2. Ina raybuiipl nipoMep3aHusa 2 M MO0 HoMorpamMme puc. 4.3
no kpuBoit VI 1 cHNbHONMYYMHUCTRIX TPYHTOB (CyTiech MbUIEBaTas)
onpedeasieM BEIHYKHY MOPO3HOIO NMy4YeHHSt IJII OCPESHEHHBIX yc-
JIOBL:#1 TIpH TOJILIMHE AOpOXHOM omexasl 0,9 M:

layuep) = 5,8 em.

ITo pric. 4.1 npu pacyeTHOM pPacCTOSIHHM OT YPOBHSI TPYHTO-
BbIX BOJ JI0 HM3a BopoxHo# omexasl H, = 1,5—-09+05=11m
HaxotuM Kyrg = 0,75. Tlo 1abn. 4.4 mia Ky, = 0,98 (xanuransHas
IOopoXHasi ofexna) onpenensieM Xy, = 1,0. ITo tabn. 4.5 ma cyne-
cu ycraHasnuBaeM Kp=1,1. Ilo puc. 4.2 npu miyGuHe npoMep3aHus
Z = 2 M HaxomuM 1Al cynecH mbuieBaTod Kyap = 0,92. Tlo Tabn.
4.6 nipu pacyetHo# BIaxHOCTH Wy, ~ 0,8 W, onpenensem Kg; = 1,2.

ITo dopmyne 4.2 paccuMThiBaEM BEMMYHHY IMyYEHHS IS AaH-
HOM KOHCTPYKLIMH:

s =hnystep) KyrBKnun Kep Kuarp Ko = 5,8 0,75 1,0 1,10,92 1,2 = 5,3 om.

IMockonpKy I DOPOXHOM OxEXABI JAHHOTO THIIA HOMYCTH-
Mas BEJIMYMHA MOPO3HOIo Iy4eHusi cornacHo Tabi. 4.3 cocraBnser
4 cM, a noxyvyeHHas BeJMYMHA cocTtapisger Gomee 80% oT momycTH-
MOii, clenyer B COOTBETCTBMH C I1.4.7 Ha3HAYMTH MOPO303aLIMTHBIA
CJIOX ¥ BHITOMHHUTH pacyeT €ro TOIIHHEL.

3. IlpenBapHuTeNIbHO OPHEHTHPOBOYHO OIpenessieM HeoOXOMHM-
MYIO TOJNLIMHY MOPO303aLUMTHOIO CJIOS [PH JOIYCTUMOM BeIUYHHE
MOPO3HOTO MyYeHHs Lo = 4 cM.
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s 3Toro  ycraHaBnMBaeM BEMMYMHY MOPO3HOIO IMyYeHHs
U1 OCPENHEHHBIX YCJIOBUM, NMPM KOTOPOH IIyyeHHe A1d OaHHOM
KOHCTPYKUMH HeE INpEBbILLaeT 4 cM:

Inyecp = lnon/(KyrBKnn Kip Kiarp Kag)=4/(0,75 1,0 1,1 0,92 1,2) = 4,4 cm;

[lo Homorpamme puc. 4.3 ompenensieM WIS lgucp = 4,4 cM
TpebyeMylo TOJLUHHY AOpOXHOH omexmsl hy, ~ 1,1 M. [Ina obecne-
YEHHUS] MOPO30YCTOHYMBOCTH Tpebyercsi NMpEeAycCMOTpEeTh MOpO0303a-
LMTHBIHA CJIOH:

Byps = 1,1 = 0,9 = 0,2m.

4. [Ins yrouHeHus1 TpeOyeMOH TONILMHLL MOPO3O3ALMTHOIO CJIOSI
BLITOJIHAEM DAacyeTsl C y4YeToM TeIUIobH3MYeCKUX XapaKTepUCTHK OT-
nempHeX croe. Ilo ¢opmyne (4.7) onpemensieM TEpMHYECKOE COIPO-
THBJIEHHE IOPOXHON OlleX bl 663 MOPO303ALMTHOIO GO

Marepuan Tomuuua cnos KoadrpuumenT ternonpo-
h on M BOIHOCTH A o(i), BT/(M K)
(7abn. | mpun. 5) |

AcanbTo6eTOH IUIOTHBI! 0,04 1,40
To xe, NOPUCTHIA 0,08 1,25
To Xe, BLICOKOIIOPUCTHIM 0,15 1,05
HITTIC 0,30 2,02

ITecok cpenHeil KpynmHOCTH Aep = (e tA0)/2= (2,44 +

0,30 1,91)/2 = 2,18*

# [Tockoaky 6 nepuod npomepsanus GOPONCHOU KOHCMPYKUUU NeCcOK HAaxooumcs
CHA4ANQ 6 MA/OM, G 3aMeM 6 Mep3NoM COCIMOAHUL, 8 PacHem 6600Sm CheOHeapudp-
Memuveckoe 3Hauenue Kko3gduLuermos menionpoeodHocmU Ay U A,,

n

Roxo) = Y. h on /Aoy = 0,04:1,40 + 0,08/1,25 + 0,15:1,05 +
=]

+0,30/2,02 + 0,30:2,18 = 0,51 (M2 K)/Br.

5. TTo kapre puc.4.5 onpenenseM HOMEP H3OMUHUH — V.

Ilo Tabn. 4.9 Haxoaum Chys = 1,35.

6. IMo Ta6u. 4.10 npu obLuei ToMMHe TOPOXHOH omexast ho,
= 1,10 M 1A CHIPHONYYHHHCTOTO TPYHTA, 3aNaBasCh JOMYCTUMOM
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LIYyOMHON NPOMEP3aHMs IPYHTA MOJ JOPOXHOH OeXIOH hpp(rom <
100 cm MeronoM unTepnonsumu onpenensiem C, = 0,64.
7. BouuciisieM orHoleHue

Lion/(Cryu Cp) = 4/(1,35:0,64) = 4,6 cm.

8. Ilo HoMorpamme puc. 4.6 onpexeisieM METOOOM HHTEPNO-
JALMY NIPUBEJEHHOE TEPMUYECKOE COMPOTHRIEHHE

Rpp = 0,78, (M2 K/Br).

9. Io Ttabn. 4.7 Koy = 0,92; Kygy = 1,0 (. 4.11); 6 = 0,95.
ITo dopmyne (4.8)

Roa(rp) = Rup Koy - Kyan - 8 = 0,68, (M2 K)/Br.
10. I'lo dopmyne (4.6)
hys = (Ron('rp) - Ron(o)) * Mp3 = (0,68—0,52) -2,18 = 0,35 m.

ITocKoNbKy pasHHMla MEXIY MOAYYEHHBIM M 3alaHHBIM 3Haye-
HHUSAMH h,; TpeBbilIaeT 5 cM, BHIONHSEM pacyer npy h,; = 35 cm.

11. Mo Ttabn. 4.10 HaxoauM rpHu obuUIeH TOMUIMHE HOPOXHOM
onexusr 1,25 MeTonoM HHTepnosiuMyu onpenensieM C, = 0,625.

12. BolyucisieM OTHOLUEHHE

Lion /( Crys - Cp) = 4/(1,35:0,625) = 4,7 cm.
13. Mo Homorpamme puc. 4.6 onpenenseM
Rpp = 0,77 (M2 K/B1);
Mo ¢opmyne (4.8)
Roncrp) = Rup Kox * Kyan - 8 = 0,68 (M2 K)/Br.
14. To ¢opmyne (4.6)
s = (Rog@rp) - Ron(o)) A ups = (0,67 = 0,52) 2,18 = 0,33 m.

TMocKoabKy pasHHLA MeXIy MONy4eHHHM M 3aJaHHBIM 3Haye-
HUAMH h,, He NpeBHIIAET 5 cM, NPUHKMaeM hy, = 35 cm.
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Mpamep 3
TpebyeTcsi 3ampoOEKTHPOBATh TOPOXHYIO OAEXIY MMPH CIELYIO-
MCXOMHBIX NAHHBIX:
aBTroMobwiIbHas popora IIl xareropuu pacnmonaraercs Bo II
JIOPOXHO-KJIMMATHYECKOM 30He, B MocKoBcKoii 0611.;
3aJaHHBIA CPOK CIYX65I mopoxHoii onexant T.,=10 ner;
3agaHHas HagexHocts K= 0,90;
Harpy3ka tamna A; (mpun. 1 ta6n. 1);
HHTEHCHUBHOCTb JBUXEHHMsI Ha KOHEL Cpoka cmyx6e Np=700
aBT/CyT; NMpHpalleHHe HUHTeHCUBHOCTH q=1,02;
TPYHT pabouero cjos 3eMJISTHOIO IOJIOTHA — CYNech IbUIeBa-
Tast, OTHOCHUTCS K CHJIBHOMYYHHHCTHIM IPYHTaM;

MaTepyaisl OCHOBAaHUS — IeGEeHOYHO-TpaBHifHasl MecyaHas
cMech C3 U Mecok cpeHeil KpyITHOCTH;

CXeMa yBIaXHEHHs paboyero caos 3eMJISIHOTO MOJIOTHA — 3;
MEPONIPUATHA 1O YMEHBIUEHMIO YBIAXHeHHs paboyero cios
— OTCYTCTBYIOT.

Pacuer KOHCTPYKIHH HA HPOYHOCTH

1. BouciseM CyMMapHOE pacueTHOEe KOJIM4ECTBO IMpPHIOXe-
pa+ . 4ETHBIX HAIrPYy30K 3a CpoK CIyX6ml o dopmyine (3.6):

KC
IN,=0,7 N, ;T‘.—_I)Tpnr Kn,

rae K~10,9 (mpui. 6 Tabn. 3).

Tp.=125 nueit (tabn.1 npux. 6);
k,=1,32 (cM. Tabn. 3.3)

10,9

9

ZN,=0,7.700- - 1251,32 = 738 000 asr.

td

2. OmnpenensieM pacyeTHYIO BIaXHOCTb [PyHTa pabodero cios

no dopmyne (1) nmpun. 2:
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W,=W,.,..+AW -AWX1+0]1)-A,,

e W, = 0,72 (npun. 2 Ta6n. 1);
A,W= 0,00 (ripu-n. 2 Tabn. 2);
A,W = 0,00 (npun. 2 tabn. 3);
A, = 0,00, tax xax W, <0,75W, (npur. 2 puc. 1);

= 1,32 (mpw. 4 Tabn. 2),

npuwi. 3 Tabn

W, =0,72 (1 + 0,1.1,32) = 0,815 W,

3. IlpensapurenbHO HasHaYaeM KOHCTPYKLMIO M pacyeTHhbIe
3HAYEHHS PaCYETHBIX NMapaMeTPOB:
Ul pacyeTa no JOMyCKaeMOMY ynpyroMy nmporu6y (npwn. 2 tabn. S,

.2u 8);

JUis1 pacyera Mo YCIIOBUIO CABMIOYCTORYHMBOCTHM (mpuia. 2 Tabi. 4 u

6, mpwt. 3 Tabn. 2 u 8);

IUIsi pacyera Ha CONPOTHMBICHUE MOHOJMTHBIX CJIOEB YCTAJIOCTHOMY
a3pylUEHHIO OT PacTSKEHUs INpu u3rube (rmpwi. 3 tabn. 1)

E, MIla, npu Pacyer Ha pacrsoxeHue npu
ciod, | pacyere no u3rube
oM fonycTh- | no casu- | E, R,, a m
Marepuan MOMY roycroit- | MIla MIa

yNp.npo- | YMBOCTH

rHby
Acdansrobe-
TOH TUIOTHBII
Ha 6uTyme
Mapku BHI
&§0/90Q 5 3200 1800 450 9,8 5,2 5,5
To xe, no-
PHUCTBIN 10 2000 1200 2800 8,0 59 4.3
IITTIC C; 26 230 280 280 — - -
Tecok cpen-
He#t XpyrHo-
cTH 30 120 120 120 = = -
Cynech nsuie-
BaTas
W,=0,815W, - 305 30,5 30,5 - - =
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4. PacyeT no JomycKaeMOMy YIIpyroMy Iporuy BEIEM MOCIONHO,
Ha4YMHas C NOICTWIAIOLIETO TPYHTa [0 HoMorpamme puc. 3.1:

E, E” 305_

) =t =" =12"=,25
E, E™ 120

no ta6a. 1 mpua. 1 p=0,6 MIla, D=37 cm;

h nec

8 - .L - 3_0 =0’81,

D D 37

E ElleC e

EL"‘ = EO:Z =0,52 E: =0,52:120=62,4 MIla.

Enec h web

2 L = 624 oy P HT 24,
E, E"° 280 D D 37

E,, E%

o = 2 =0 45; E. 5 =0,45:280=126 MITa.

E, E*
Ewed al6,

) E, =—-i",’—';'-=—1—2—6—=0,063; h 10 52,
E, E“% 2000 D 37

Ea/d;

ﬁfo,u; EZ,> =0,11:2000=220 MITa.
E E‘/63 al6,

g ormom 220 oo P35 s,
E, E% 3200 D

Eqd

W=0,008; Em =0,251400=256 MIla.

TpebyeMbIit MOXY)Tb YIIpyrocTH onpezesnseM ro gopmyie (3.10):
Ex=98,65 [1g(XNp) — 3,55]= 98,65 [lg 738 000 — 3,55] = 229 MITa.
OrnperenseM Koa(dULMEHT MPOYHOCTH O YIIPYTOMY MPOTUOy:
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E
wou 2201,
E, 229

TpebGyeMplii MUHUMAIBbHBIH KO3GOUUMEHT NPOYHOCTU IS
pacyeTa o goriyckaeMomy ynpyromy nporu6y — 1,10 (cm. tadn.3.1).

CnedosamenvHo, 6viOpaHHAA KOHCMPYKUUA YOo8remeopsem ycao-
6UI0 NPOYHOCMU 1O OONYCKAeMOMY YNPY2OMYy npozuby.

5. PaccyuTeiBaeM KOHCTPYKUMIO IO YCJIOBHUIO CHBH-
rOyCTOMYMBOCTH B IPYHTE.

JeiicTBylolie B IpyHTe aKTUBHBIE HATIPSDKEHHUSI CIOBUTA BbI-
yucisieM no dopmyne (3.13):

T= 7, p.

Jlns ompeneneHus T, MPEIBAPUTEIbHO HA3HAYEHHYIO TOPOX-
HYIO KOHCTPYKLHMIO NMPHBOAMM K IBYXCIONHHOM pacyeTHON MOJEu.

Huxuuit cioit — rpyHT (cymech nbuieBarasl) co CIEAYIOLMMU
xapaktepucTuxamu (npu Wy=0,815W; v TN,= 738 000 awt). E~
30,5 MIla (ta6n. S mpui. 2); on=11,4° u cny=0,003 MIla (tabn. 4
npui. 2).

Monyns ynpyroctu BepXHEro cJjios MOIENH BBIYHMC/ISEM IO
¢dopmyne (3.12), rme 3HaYeHHs MOAyJeil YIIPYTOCTH MAaTepUalioB,
collepXallluX OpPraHMYECcKoe BSLKYlUee, HazHAYaeM Io Tabn. 2 mpui.
3 npu pacyetHoit Temneparype 20°C (cm. tabi. 3.5):

E= 1800-5+ 1200-107-: 280-26+120-30 _ 449 MIa.

h
Tlo oTHoWEHUAM —E—B—=4—49—=14,7 u —9¥=ﬂ=1,92 U NpHu
E, 305 D

oN=11,4° ¢ moMolupl0 HOMOrpaMMBbl (cM. pHC.3.3) HaxomUM yHe/b-
HO€ aKTMBHOE€ HAIlIpsK€HHWE CABHUIa:

7y = 0,0138 MIIa.
ITo popmyre (3.13)
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T=0,0138.0,6 =0,00828 MIla.

IpenensHoe akTMBHOE HampskeHue caBura Tnp B TPYHTE pa-

6o4ero cnost ¢ 1penenseM no ¢opmyie (3.14),
rae cN=0,003 MIla;

/Ky=1,0;

Zon=5+10+26+30=71 cm;

©cr=34° (Tabn. 4 npun. 2);

Yep=0,002 xr/cM3;

0,1 — xoadduument ana nepesora 8 MIla:

Typ=0,003+0,1-0,002-71-tg34°=0,0126 MITa.

10,0126

Knc"_"—"—_
0,00828

CnedosamensHo, KOHCMPYKUUA y006aemeopaem ycao8ui) RPo4Ho-
cmu no cosuzy e zpyrme.

6. PaccuurpiBaeM KOHCTPYKLMIO MO YCIOBHIO CABHIOYCTOHYM-
BOCTH B IIECYaHOM CJIOE OCHOBAHMA.

IeicTByoOllME B IIECYAHOM CJIOE OCHOBAHMSI AKTHBHOE Ha-
npsDKeHUe cBUra BeMucisieM no gopmyne (3.13):

= 1,52, yro Gonsuie K,/ =0,94 (cM. Tabxn. 3.1).

T=T,P.

JIns onpeneneHus T, NpPEIBAPHTENLHO HA3HAYEHHYIO TOPOX-
HYI0O KOHCTPYKIMIO MPUBOAMM K [IBYXCIOHHOMN pacyeTHO MOJENu.
HH)KHeMy CJIOI0 MOJEJIHM MNPHUCBAMBAIOT CJICAYIOLIUE XapakTe-

PUCTHKH: E:;;=62,4 MIla (. 3.32); ¢on=27° ¥ cN=0,002 MIla

(taba. 6 mpun. 2).

Monyas ynpyrocTH BEPXHEro CJIOS MOAENH BBIYUC/SAEM IO
dopmyne (3.12), B KOTOpOit 3HaYeHHs] MOXYJS YNPYrocTH MaTepua-
JIOB, COIEPXAaUIMX OpraHMYecKoe BsXylllee, HasHayaeM Mo Taba. 2
npui. 3 npu pacyetHoit Temneparype 20°C (cM. T261.3.5):

_1800-5+1200-10+ 280 -26

E; =690 MITa.
41
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E 690 h 41

[Io oTHOMWEHHsIM —2- = ——=11,05 4 —2>=—=1,11 u npu
E, 624 37

@N=27° ¢ NOMOLIbIO HOMOTpaMMbI (CM. puc. 3.2) HaxOOUM YHEJb-

HOE aKTMBHOE HanpspKeHWe CIBUIa:

T, = 0,024 MITa.
IIo dopmyne (3.13)
=0,024-0,6 = 0,0144 MITa.

B) IlpenenbHoe akTUBHOE HampspxeHue ciasura Tp, B mecya-

HOM cJioe onpenensieM no ¢opmyine (3.14),
rae cN=0,002 MIla;

K5=2,0;

Zon=5+10+26=41 cm.

Qer=32° (Tabi. 6 npui. 2);

¥¢p=0,002 Kr/cm3;

0,1 — xoadbduuuent wis nepesona B MIla:

Tpp= 2 - (0,002+0,1-0,002-41-tg32°)=0,0142MITa.

)

00142
" 0,0144

Io Ta6n. 3.1 K, /mr=0,94.

CredoeamenvHo, ycrogue Nno cOBU20YCMOLYMUBOCU @ NECHAHOM
CA0e OCHOBAHUA BbINONAHEHO.

7. PaccyuThIBaEM KOHCTPYKUMIO Ha CONMPOTHRIEHHE MOHOJMT-
HBIX CJIOEB YCTAIOCTHOMY Pa3pylUEHHIO OT PACTSXEHHUS NpU U3rube.

Pacyet BBLINOJIHSIEM B CENYIOILEM TOPSIKE:

a) TIpMBOOMM KOHCTPYKLUMIO K [ABYXCIOWHOH MoOJeNH, rae
HUXHHUHI Cc/oi — 4YacTb KOHCTPYKLHH, pacnoJIoXEHHass HUXE Make-
Ta ac¢anbToOETOHHBIX CJIOEB, T. €. LeOEHOYHBIH U NEeCcYaHbId CIOH
OCHOBAaHMUSA M TPYHT pabouero cnos. MoAynb YNpYroctd HHUXHEro
C/iosl MOIENH orpedenseM No HoMorpamMe puc. 3.1. Kak oOLumit
MOZYANb VIS ABYXCJIOMHON CHCTEMBL

’
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E.= EJ. =126 MIla.

K BepxHeMy ciiolo oTHOCHM Bce acGanbTOGETOHHBIE CIIOHU.
Monynp ynpyrocti BepxHero ciiosi ycTaHaBIMBaeM 1o (opmy-
qe (3.12)

4500-5+2800-10

Ey= =3367 MIla.
15
6) Ilo oTHowIEHUAM h—B—E—O & 3367 =26,7 nn
D 37 E ’ 126

HoMorpamme puc. 3.4 onpenenseM o,=2,32 MIla.

PacyeTHoe pacTsAruBaiolee HaNpsKEHE BBHIYUCIAEM 1O GOp-
myJe (3.16):

0,=2,32-0,6-0,85=1,18 MIIa.

B) Haxonum mupemensHoe pacTaruBaiollice HANpAXeHue no
dopmyne (3.17):

npu R,=8,0 MIla mns HuxHero cios acdanbTobeToHHOro ma-
KeTa (Tabu. 1 npun. 3)

vg=0,10 (Tabn. 1 npun. 4);

t=1,32 (tabi. 2 npun. 4),
no ¢opmysne (3.18)

_—_a
=V,
2N, = 738 000 apr.; m=4,3; «=5,9 (rabn. 1 npun. 3);
ka2
*J738000

k3=0,80 (cM. Tabn. 3.6);

=0,255;
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Rn=8,0-0,255-0,80(1-0,1-1,32)=1,42.

yro Gonbiue, yeM K, P=0,94 (cm. Tabn. 3.1).
. CnedosamenbHo, 6bIOpaHHAA KOHCMPYKYUA y00enemeopsem 6cem
KpUmepuam npovHoCmu.

IIpoBepka Ha MOPO30YCTOHYMBOCTD.

Jlonoanumenshuie ycaoeus:

Pacuer BHIMONHAIOT VIS HACBHIMM BBICOTOM 1,5 M npu DIyOMHe
3aJleraHusl IpyHTOBBIX Bon 0,5 M OT IHEBHO# IMOBEPXHOCTH (€OOT-
BETCTBEHHO Ha INTyOMHE 1,3 M OT HH3a HOPOXHOM ONEXIBI).

Pacuer.

1. Tlo kapre puc. 4.4. HaAXOAUM CPERHIOI0 TIYOHHY MpoMep3a-
HUSA Zpp(ep) = 1,40 M U1 ycnosuii r. Mocksel u 1o dopmyne (4.3)
onpefieNisieM IyOMHY NPOMEP3aHHsl KOPOXHON KOHCTPYKUMH Zpp:

Znp = Znp(cpy1,38 = 1,4 1,38 = 1,93 M = 2m.

2. Insg rmyOMHBI NIpOMep3aHUsa 2 M IO HOMorpaMme puc. 4.3
no Kpupoit VI w1 cUIbHONMYYHHHUCTBIX IPYHTOB (CYIECh MbUIEBATast)
onpenensieM BEIHYMHY MOPO3HOIO Iy4eHMS A1 OCPEAHEHHBIX yC-
NIOBUY [IPU TOAIUWHE ROpOXHOM omeXasl 0,7 M

l]lyv.l(cp) =7 cMm.

ITo puc.4.1 npu pacyeTHOM PacCTOSHHUH OT YPOBHS TPYHTOBBIX
BOJI IO HM3a NopoxHo# oxexasl H, = 1,5-0,7+0,5 = 1,3 M Haxo-
muM Kyrpg = 0,7. Tlo ta6n. 4.4 mus Kyy, = 0,97 (zopoxHas ozexna
obneryeHHoro tuna) onpeaensieM K, = 1,2. Ilo tabn. 4.5 mns cy-
necu HaxomuM Kq=1,1. ITo puc. 4.2 npu rnybuxe npomep3anus Z
= 2 M HaxoguM mis cynecH nbureBaroil Kyap = 0,92. Ilo Tabn. 4.6
npy pacyeTHoit Baaxuoct Wy = 0,8 W, onpenensiem Ky, = 1,2.

ITo ¢opmyne 4.2 paccYUTHIBaEM BETUYHHY NMY4YEHUS LI AaH-

* HOM KOHCTPYKLUU:

lrys =lnysatepy Kvr Kun Krp Kigarp Kar=7 0,7 1,2 1,1 0,92 1,2=7, lewm.
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IMocKkoNbKy Ui HOPOXHOM ofeXObl OOJIerYeHHOro THMa Mo-
NYCTUMasl BEJIMYMHA MOPO3HOIO MydeHusi coriacHo Tabm. 4.3 co-
cTaBsieT 6 cM, a MOJMYYEeHHasn BEJIMYMHA cocTapasfer Gonee 80% or
IONYCTUMOM, clienyeT B COOTBETCTBMHM ¢ M.4.7 Ha3HaYMThb MOPO30-
3ALIMTHBIN €O M BBITOJTHUTH PACYET €r0 TOMIUMHEL.

3. IlpenBapuTeNbHO ONpenessieM OPUEHTHPOBOYHYIO TOJIMHY
MOpO303alllUTHOrO CJIOS TIPH JOMYCTMMOH BeJIMYHHE MOpPO3HOTO
ny4yeHus lyon = 6 cM.

Iist 3TOro ycTaHaBIMBaeM BEIHYHMHY MOPO3HOTO NMyYeHHS s
OCPEHEHHBIX YCJIOGUM, MPU KOTOpOH NMy4YeHHe [UISl JAHHOW KOHCT-
PYKUMH He TpeBbILaer 6 cM:

Ly cp =lzon/(Kyrs Kun Krp Kisarp Kan) = 6/(0,7 1,2 1,1 0,92 1,2) = 5,9 om.

Tlo HoMorpamMme puc. 4.3 omnpenensieM TpeOyeMyl0 TOJILUHY
JIOpoXHOH omexnbl hyy = 0,85 M. [Ing obGecrieyeHuss Mopo3oycToii-
YNBOCTU TpebyeTcs NperycMOTPETb MOPO303alIMTHEINA CITOM TOMIIK-
HOM hyp, = 0,85—0,7 = 0,15m.

4. Ina yrouHeHus: TpeOyeMol TOMIUMHBI MOPO303AILUTHONO CJIOsT
BBIITOJTHAEM PACYETHl € YYETOM Te'UIOUIMUECKU® XapAKTEPUCTUK OT-
nenpisIX cnoes. [lo dopMyne (4.7) onpenesisseM TepMHYECKOE COIPO-
THUEBCHUE ﬂOpO)KHOﬁ OLEX DI oe3 MOPO303alIMTHOIO CJIoS

Marepuan TomuuHa cnost, KosdpduuueHT Termnonpo-
h on Gy M BOIHOCTH A opi), BT/(MK)
(1abn. 1 npun. 5)
AcdanbTo6eTOH TUIOTHBIN 0,05 1,40
To Xxe, NOpUCTHIM 0,10 1,25
IITc 0,26 2,02
IMecok cpeaxei KpymHo- 0,30 Ap=@Au+21)2=(2,44
CTH +1,91)/2 =2,18*

* [Tockonvky 6 nepuod 1.-oMep3anus GopasicHOll KOHCMpYKULU NeCOK Haxooumcs
CHA¥ANQ 6 PAIOM, 4 3amMeM 6 MePNON COCMCAKULU, € [NIciem 8e00am cpedreapugy-
MEMUHECK0e SHAYSHUE KODPPuULenn 108 MenionpoBOCHOCINL Ay U A,y

n
Roxto) = 2, B o @pfhoxy = 0,05/1,4040,10/1,25+0,26/2,02 +0,30/2,18 =
=]

=0,38 (M2 K)/Br;
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5. Ilo kapre puc. 4.5 onpeneyisieM HOMEp U30JIMHHY — V;

6. Io Tabn. 4.9 HaxonuM Cpyy = 1,35;

ITo Ta6n. 4.10 npu obweit ToaLIMHE JOPOXHOIM onexabl h,, =
0,85 M I CUJIBHOMYYUHHUCTOTO TIPYHTA, 3adaBasCh NOMYCTHMOI
IIy6MHON NMpoMep3aH:+s TPYHTA MO JOPOXHOM omexaoun hyp(aon) >
100 cm, MeTonoM uHTepnonsumu onpenensem C, = 0,615.

7. BbluucisieM oTHoOLIEHHE

Lon/(Cuny - Cp) = 6/(1,350,615) = 7,2 cm.

8. Ilo HoMorpamMe puc. 4.6 (HMXHSSA 4acTb) ONpeNeNseM Me-
TOOOM MHTEPNOJIALNU NPUBCACHHOE TEPMUYECKOE CONNPOTHURICHHE

Ryp = 0,50 (M2 K)/Br.

9. Mo Tabn. 4.7 npu cpoke cayx6bi 10 et onpenensem K,
0.9; npu 3-ii cxeme yeaakHeHns npunumaeM Kz, = 1.6 (n. 4.11
ans 1, nopoxHo-K1iMaTH eckoi: noasous! § = 0,95 (n. 4.115.

Mo dopmysce (4.8)

Roa(rp) = Rnp Km"KyM §=10,50,9 0,95 = 0,43 (m> K)/Br.

10. ITo dpopmyne (4.6)

th = (ROA(rp) '_ROH(O)) ‘A Mp3 = (0,43 - 0,38) 2,18 =0,11 m.

MockonbKy pasHULa MeX1y MOJYYEeHHBIM M 3adaHHBIM 3Haye-
HUsIMH hy; He nipeBbilIaer 5 cM, MpuHUMaeM h,; = 0,15 m.

\-
ral

Ilpumep 4

TpebyeTcs 3anpoeKTUPOBaTh NOPOXHYIO ONEXAY NpH Caelylo-
1LGIX HCXOAHBIX TAHHBIX:

4 asromobunbHat popora IV kateropuu pacnionaraerca o li
JIOPOXHO-KAHMATHICC KON 30He, B MOCKOBCKO# 0011
3a0aHHDLT CPOK Ciyx:5b! JOPOXHCH oaeXabl Tq,=5 keT;
sanarHaa HanexHocets K= 0,80;

Harpy3ka tuna A; (npui. 1 taén. 1);
MHTEHCHBHOCTb JBMXEHHMs Ha KOHel cpoka ciayx6bl N,=150
aBT/cyT; NpupauleHue HHTeHcuBHOCTH q=1,00;

AR R
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IpYHT pabouyero cjaosi 3eMJISIHOTO IIOJIOTHA — CYIJIMHOK Jier-
KMH;
MarepMa’ibi OCHOBaHMS — IUe6eHb (paklIIMOHHPOBAHHBIA C

3aKJIMHKOM MEIKUM LieGHEM U MECOK CpeNHEN KPYMHOCTH;
cXxeMa yP;1aXHeHHs pahoyero cjiosi 3eMISTHOTO MOJOTHA — 3;
MEPOTIPUATHS IO YMEHBIIEHHIO YBIAXHEHUs paboyero ciios
— OTCYTCTBYIOT.

s o o

Pacyer KoHCTPYKI{HM HZ NPOYHOCTD

1. BbruucasieM cyMMapHOe pacyeTHOe KOJMYECTBO NPHIIOXKe-
HHUI pacyeTHBIX Harpy3oK 3a Cpok ciyx0bl o ¢popmyse (3.6):

K,
ZNP=0,7 Np 'q—(T"—_]TTpM k“,

roe K= 5,0 (npun. 6 tabu. 3);

Tp0:=125 pueit (tabin. 1 npu. 6);
k,=1,16 (tabn. 3.3).

5,0

4
b

2N,=0,7-150- ] - 125-1,16 = 76 125 asr.

2. OnpenensieM pacyeTHYIO BJIAXHOCTb IPyHTa pabouyero cios
no ¢popmyne 1 npui.2):

W, =W + AW — AW )1+ 0,18) - A,

rne W, = 0,67 (npun. 2 Tabn. 1);

A,W—= 0,00 (mpu. 2 Tabn. 2);

AZP_V—= 0,00 (npwua. 2 Taba. 3);

A, =0,00, Tk Wmm < 0,75W,, (npun. 2 puc. 1);
t= 0,84 (mpun. 4 tabn. 2);

W, =0,67 (1 + 0,1.0,84) = 0,73 W),
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3. IlpexBapuTenbHO Ha3HA4YaeM KOHCTPYKIIMIO M 3HaYEHHs
pacyeTHBIX MMapaMeTPoB:

I pacyeTa 110 JOMYSKaeMOMY yrpyroMy mporuGy (mpun. 2 tabm. S,
npua 3 tabin. 4 u 9);

IUIsi pacyera Mo yCJIIOBUIO CABUIOYCTONYMBOCTH (npwi. 2 Tabn. 4 u
6, mpui. 3 Tabn. 4 n 9);

3

Marepuan cros h cnos, E, MIla, npu pacuyere
cM o TOMYCTUMOMY MO CHABUTO-
YTIpyroMy nporu6y | ycToHuMBOCTH
HITTIC orrTUManbHOro 10 450 450

cocTtasa, obpaboTaHHasn
OpraHUYeCKUM BSLKY-
UMM

Ie6ensp PppakumoHu- 34 450 450
POBaHHBIN C 3aKJIMHKOM
MEJIKUM LebHeM

Iecok cpenHeit Kpyn- 40 120 120
HOCTH

CyIJIMHOK JIcTKU#H - 37,4 37,4
W,=0,73W,

4. Pacyer o HolyckaeMOMy YIpyroMy nporuGy BeleM TMOCIONHO,
HayMHas C MOACTHIAIOLIETO IPYHTa, 10 HOMOorpaMMe puc.3.1:

E i
1) = __E =_3_M =0,31;
E, E™ 120
no npuAa. 1 tabn. 1 p=0,6 MIIa, D=37 cM;
Zzi = h_._. = .4_0 =1’08;
D D 37
E EHCC
—l;i'“— = E—"G"‘— =0,64; v =0,64-120=76,8 MITa.
Enec web
2) ﬂ__: 06u; =Z@§=0,17 ﬁﬁ_=ﬁ_=£=0,92;
E, E™* 450 D D 37
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E Eues 6
gw = E%=0,45 E, =0,45-450=202,5 MITa.
the6 al6y
3) E, =2 - 2025 =0,45; h =19=0,27;
E E“% 450 37
2 =0,53: E%% =0,53-450=238,5 MIla
Eala’ Iy 06y > ’ )
Ea/&, al6,
4) E, = .L‘/‘"T = _2?9_=o,o7; h = e =0,135;
E, E“% 3200 D 37
Ea/ﬁz
an;‘:i; =0,008 E 5, =0,25:1400=256 MITa.

Tpebyembiii MOIyTH YIIpyrocTd ornpeaensieM no dopmyne (3.10):
E,=98,65 [1g(XNy) — 3,55] = 98,65 [lg 76 125 ~ 3,55] = 134,3 MIla.
PaccumTniBaeM KO3(DULIMEHT IPOYHOCTH 1O YIIpYroMy mporu6y:

E
ou 2385 _ o
E, 1343

TpeGyemblii MHHMMAIBHBI KO3DDHUMEHT NPOYHOCTH IS
pacyera no JonyckaemMoMmy ynpyroMy nporu6y — 1,02 (ta6n.3.1).

Chedoeamensto, 6oi6paHHas KOHCMPYKUUA ydoeaemeopaem ycao-
8UI0 NPOYHOCMU NO OONYCKAeMOMy Ynpyzomy npozuby.

5. PaccuuTbiBaeM KOHCTpYKUMIO IO  YCJIOBHIO  CIBHU-
rOYCTOMYHUBOCTH B IPYHTE.

HeiicTByloliMe B IpyHTEe aKTHBHLIE HANPSOKEHHs COBUIa BbI-
yuciseM no ¢opmyne (3.13):

=;H'P

Jlns onpenenenust T ,, NPEIBAPUTENBHO HA3HAYEHHYIO JOPOXHYIO
KOHCTPYKUMIO IPUBOMM K ABYXCIOHHOH pacyeTHOH MoIeK.
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B kayecTBe HUXHETO CJIOS1 MONEAH NPHHUMAaEM IPYHT (cymnech
MbUIEBATAsA) CO CICAYIOMMMM XapakTepucTUkamu (npu W,=0,73W;
u XNp= 76 125 as1): E;= 37,4 MIla (1abn. 5 npun. 2); on=6,0° u
cn=0,006 MIla (Tabn. 4 npun.2).

Monyne ynpyrocTH BEpXHETO CJOSi MOLETH BRIHCHACM 110
dopmyne (3.12):

B 450-10+450-34 +120-40 _ 292,9 MITa.

84

E 2929 h 4
IMo oTHoweHuAM ——B—=—9——=7,83 u —B=§—=2,27 H
E, 374 D 37
‘np1 eN=6,0° c momolbl0 HOMOrpaMMhbl (cM. puc. 3.3) Haxomum
yIAENbHOE aKTHBHOE HaNpsKEHHE CABHIa:

T, = 0,0174 MITa.

Mo dopmyae (3.13)
T=0,0174-0,6 =0,010 MIIa.

TlpenensHoe akTMBHOE HanpskeHHe casura Ty, B rpyHre pa-

6ouero ciost onpexaenseM no gopmysne (3.14),
rae cn=0,006 MIla;

K7=1,0;

Z,;=10+34+40=84 cm.

@cr=16,5° (Tabn. 4 mpun. 2);

Yep=0,002 kr/cm3;

0,1 — xoadduunenT s nepesoga B MIla

Tnp=0,006+0,1-0,002-84-1g16,5°=0,01 IMIIa.

0,011

0,010
Credoeamensro, KoHCMPYKYUR YO061€MEOPAEM YCAOBUIO NPOUHO-
cmu no coguzy 6 epyHme.

= 1,05, yro 6onbiie K, =0,87 (cm. Ta6x1.3.1).

nc
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6. PaccyuTBIBaEM KOHCTPYKLMIO MO YCIOBHMIO COBHIOYCTONYH-
BOCTH B MTECUAHOM CJIOE€ OCHOBAHHS.

HeicTByollMe B IECYAaHOM CJIO€ OCHOBAHMY aKTUBHOE Ha-
MpsDKEHMe CIBUTa BhIYMcisieM no ¢opmyie (3.13):

=Ty P

Jlnst onpeneneHust T ,, NPEIBAPUTEILHO HA3HAYEHHYIO JOPOXHYIO
KOHCTPYKLHIO NMPUBOIUM K ABYXCJIOMHON pacyeTHOH MOZEIH.
HuxHeMy col0 NpPHCBAaMBAIOT CICHYIOLIME XapaKTEPUCTUKMU:

E;,=76,8 MIa (m. 3.32); ¢n=28,2° u cx=0,003 MIla (rabn. 6

Mpui. 2).
Monynp ynpyrocTH BEpXHEro cCJOs MOINETU BBMUCISEM IIO
dopmyne (3.12):

_450-10+450-34

E, =450 MIla.
44
E h
Mo oTHOWEHWsIM —2- = 450 =59 u -—ﬁ-=—4=1,l9 U TNpH
E, 768 D 37

©N=28,2° c MOMOWIBI0 HOMOIPAaMMH (CM. puC. 3.2) HaXONMM YHesb-
HOE aKTHBHOE HalpsDKeHUue caBura: t 4 = 0,028 MIla.
ITo dopmysne (3.13)

T=0,028-0,6 = 0,0168 MITa.

IlpenensHoe akTHBHOE HampspkeHue casura Tp, B necya-

HOM cJioe omnpenenseM no gopmyine (3.14),
rae cN=0,003 MIla;

K57=2,0;

Z,n=10+34=44 cm.

©cr=32° (Tabu.I1.2.6)

Yep=0,002 xr/cm3

0,1 — koadduumeHT a1 nepesona B MIla.

Typ= 2 - (0,003+0,1.0,002-44-tg32°)=0,0170MI]a.
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_0,0170
0,0168

Mo Ttabn. 3.1 K,/'=0,87, caredosamenvro, yciosue no coeuzo-
ycmoﬁ'meocmu 6 NeCYaHOM CA0€e OCHOBAHUA 68bINOAHEHO.

Takum obpa3om, 6wibpannas KoHcmOIYKuua ydosremeopsem
6CeM Kpumepusam npoinocmu.

Knc

=1,01.

IIpoBepka HA MOPO30YCTOHYHBOCTD

Jonosnumenvrote ycrosus:

Haceimnb BoicoToit 1,3 M npM mIyOuHE 3aeraiyisi IPYHTOBBIX
Box 0,5 M OT AHEBHOI IOBEPXHOCTH (COOTBETCTBEHHO Ha INIyOMHE
1,0 M oT HM3a HOPOXHONH OHEXIBI).

Pacuer.

1. Tlo xapre puc. 4.4 HaXoIMM CpPeIHIOK IIyOUHY MpoMep3a-
HhA Zppep) = 1,40 M 1t ycnosuit r. Mockssl U o dopmyine (4.3)
onpefensieM IMyOUHY IPOMEP3aHMUST NOPOXHOM KOHCTPYKUMH Zpp:

Zp = Znp(epy 1,38 =1,4-1,38=193m ~2Mm.

2. s rnyGMHBL MPOMEP3aHUs 2 M MO HOMorpamme puc. 4.3
(xpuBas III) s MyYMHHUCTHIX TPYHTOB (CYIJIMHOK JIETKHIt ) onpene-
JIieM BEJIMYMHY MOPO3HOIO NyYCHHs Ui OCPENHEHHBIX YCHOBMi
IIpY TONIIMHE HOpoXHoH oxexnsl 0,8 m:

lnyu(ep) = 4,5 cM.

ITo puc.4.1 Npu pacyeTHOM PACCTOSIHUM OT YPOBHSI IDYHTOBBIX
BOJ IO HM3a JopoxHoi oxexasl H, = 1,3—0,8 + 0,5= 1,0 M Haxo-
auM Kyrp = 0,78. Io ta6n. 4.4 wia Ky, = 0,95 (nopoxnas omexna
nepexogHoro Tumna) ompenensiem Ky; = 1,2. Tlo Tabn. 4.5 mnsa cyr-
ymHKa nerkoro HaxomuM Kp,=1,3. ITo puc. 4.2 npu mrybune mpo-
Mep3aHusi Z = 2 M HaXONMM Ui cymecH mbuieBatol Kyap = 0,92.
Mo Ta6n. 4.6 npu pacuerHoit siaxHocth Wy ~ 0,8 W, ycranamiu-
BaeM Ky, = 1,2

IMo ¢opmyne 4.2 HaxomuM BeNMYUHY INYYEHHS UL NAaHHOM
KOHCTPYKIIMHU:
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loys = layu(ep) "Kyrs Kin - Kip * Kyarp - Ken =4,5° 0,78 -1,2 -
1,1 0,92-1,2=5,1 cm.

IMockonbKy Mt NAaHHOTO THUIIA IOPOXHOW ONEXIbI NOIYCTH-
Mas BeJMYMHA MOPO3HOro NMy4yeHHsl corjiacHo Tabu. 4.3 cocrapisieT
10 cM, KOHCTPYKUIUS MOPO30YCTOMYMBA.

Ipumep 5

OueHka BO3MOXHOCTH PaGoTHI MOPO303aIMTHOrO CJI0si
KaK JIpeHHpYIOLIero

HcxonHple naHHeie

1. Yyacrok noporu III xareropuu pacnonoxeH B MocKoOBCKOM
obact.

2. Beicora Hachin¥ cocrasiaseT 15 M, TOMMIMHA JOPOXHOM
OiEXIbI, BKJIIOYAs: MOPO303auiuTHLIN cior, — 1,10 M.

3. TonuuHa MOPO303QULITHOTO CJIOSI U3  MEJKO3EPHUCTOrO
necka 0,50 M, xoahduunent dbrastpauun K¢ = 2,1 M/cyr, nopuc-
tocth n = 0, 32.

4. Cxema yBaaxHeHus paboucro cnost — 3.

5. 'pyHT Hachi ¥ €CTECTBEHHOIO0 OCHOBAHUS — CYIECh Ibi-
JieBarasi.

6. YioH apexupymoutero cios i = 0,03.

acyer.

1. Hockonbky k03 PULHEHT GUILTPALMM TIECKA JOCTATOYHO
BBICOK, JPEHUPYIOUIUil CIOW PAacCYMTHIBAIOT HA OCYHIEHUE.

IMTo Ta6n.5.3 HaxozAT yaenbHBIH nipuToK Bonasl Bo I gopoxHo-
KAHMAaTUYECKOH 30He IUIst 3-# CXeMBI vBAAKHEHUA q = 3.5 1/MicyT.
Mo rma6n. 5.4 Ky = 160 K; =12 Bsuay orcyTcisis ‘lepenosion
NPOAGJHIBHOTO TIPOMH 51 HA YHACTKE, d TAKXKE CICLUANBHBIX MEpOo-
NP4 (uif 10 YMEHBUICHNIO NIPUTOKA Ko =1; Kp=1.

2. llo dopmyne (5.2) pacyeTHBIN NPUTOK BOABI B APEHHPYIO-
LM coi cocTaBiser

gp = q K"K : 1000 = 3,51,61,0:1000 = 0,0056 m3/(m2cyT).

3. lnsa pacyera UCTIONB3YIOT HOMOIpaMMy puc. 5.1.
s nByckaTHoro npoguis
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q =q, B/2=10,0056 7 : 2 =0,0196 M3/m2;

q' / Ky = 0,0196: 2,1 = 0,0093.

Ilo HoMorpamme s oTHoweHMA qp/Kg Haxomar BemuuuHy

3,5hyac /L = 0,07,
rie L — nyre ¢unprpauuu, mis IByCKaTHOro NMpoduiis OH CocTaB-

JisieT MOJIOBUHY JVIMHBI IpeHUpyloiero cios; L= B/2 + a + §;
B — wmmMpuHa mpoesxeii yacTu;

a — WIMpUHA ODOYMHBI;

8 — cpemHad JQNMHA y4yacTKa APEHUPYIOLUETo CJOsl, Pacnoio-
KEHHOTO B OTKOCHOI YacTH 3eMJITHOTO IMOJIOTHA, paBHast CyM-
M€ TONINMHBI JOPOXHO! ONEXIbl M MOJOBUHE TONIUMHBI Ape-
HUPYIOLLETO CJIOsi, YMHOXEHHOH Ha 3aI0XKEHHE OTKOCa;

L=7/2+25+ (0,79 + 0,60/2)1,5 = 9,6 m.

Orciona hyye = 0,19 M.
Torna nonHas ToMLUMHA IPEHUPYIOLIErO COs

hn = haan + hyac = 0,20 + 0,19 = 0,39 m.

4. IlpoBepKy Ha BpeMEHHOE MOMIOHIEHHE BOABl INPEHUPYIO-

LUM CJI0eM BBINOJHAIOT nmo ¢opmyne (5.4 ). Tlo T1aba. 5.6 @y =
0,45; Tsan = 6 cyT.

hy

= (Gp Taan/n + 0,3h5n):(1=@gme) = (0,0056:6:0,27 + 0,3 0,20) :

(1—-0,45) =03 m.

PacyeT OKOHYeH.

IIpamep 6

Onpenenense pacyeTHOl BI2XHOCTH {PYHTA HACHUIH §e3 MCILITAHMIN

p—

UcxonHbie AaHHbIE.
Yuacrok noporu 1 kareropuu pacrionoxeH B MockoBckoif oG.

Beicota Hachinu cocrapisier 1,5 M, TONMUMHA JOPOXHOMN OeX-
Ibl COBMECTHO C IPEHHMPYIOLUHM (MOPO303aUIMTHBIM) CIOEM —
1,10 M.
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3.  KOHCTpyKUMSI JOPOXHOW OJ€X/bl ClleAyroliag:

Marepuan Tonmuuna cnost h, M ]
AchanbTob6eTOH [UIOTHBII 0,74
To xe, MopUCThIM 0,08
To xe, BEICOKONOPHCTHIN 0,14
VkperuieHHas! 1e6eHOYHO-IrpaBUHO-NIecYaHast
CcMech 0,26
Tlecok cpeHei KpYITHOCTH 0,70

4. KOHCTpYKUMS IPEeHHUPYIOLIEro Closl — OPEHUPYIOMHUU clioil U3
CpEOHEe3epHUCTOro MneckKa Mol Mpoe3xer 4YacTblo C pr6lxa'rmMu

JIpeHaMu.

5. T'pyHT HachIlIM M €CTECTBEHHOIr0 OCHOBaHHUSI — CYNPCh IbLIEBa-

Tas.

6. Cxewma ypnaxHeHust rpyHTa paboyero cios — 3.

Pacuer

PacueTHyi0 BJIaXHOCTb ONpenensior rno ¢opmyie () mpur. 2:
Wy = ( Wy + A; W—2, W )(1 + 0,1 t)—A;.

Mo Tabn. 1 mnpwi 2 s

ycinosuii 1l mopoxHo-

KJIMMAaTHYeCKOM TNOA30HBI, 3-M CXeMbl YBJIQXHEHHS OIpelesiseM

Waas = 0,72.

ITo Tabn. 2 mpui. 2 monpaBka A; W =0.
ITo Ta6n. 3 mpun. 2 mompaska Ay W = 0,05 (3a cuer apeHaxa

¢ MPOJNONBLHLIMU TPYGUATBIMU APEHAMU).

IMo rpaduxy puc. 1 npun. 2 monpaBka Ha BIUSIHHE CyMMap-
HOI{ TONUMHEI CTaGUIBHBIX CJI0EB JOPOXHOi onexanl A; = 0,003.
o ta6n. 2 npuia. 4 s ypoBHS HagexHocTH 0,95 xoadduum-

€HT HOPMHMPOBAHHOIO OTKJIOHEHHUA t = 1,71.

W, = (0,72—0,05) (1 + 0,1-1,71)—0,003 = 0,78 ~ 0,8 (nonu or Wy).

Pacyer okoHuEeH.
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IIpumep 7

OnpenelieHHe BeJIHYHHbI MOPO3HOTO ITyYEHMs
663 crienHaNbHbBIX MEPONPHATHH M ¢ TIPHMEHEHHEM TePMOH30JIRDY10-
mero cios (Meron M.A. 3onoTaps)

Hcxonnbie satHpre.

1. ABromoOunsHas popora II xareropuu pacnosioxeHa B
Hwuxeroponckoii o61.

2. TpyHT 3eMJISIHOTO TIONIOTHA — CyNech TsDKeNast MbUieBaTast.

3. I'ny6uHa BrieMKkH cocTasiser 100cM.

4. PacyeTHblii ypoBeHb IPYHTOBBIX BoX — Ha riayoure 120 cMm
OT NOBEPXHOCTH 3EMJISTHOTO IOJIOTHA.

5. DKCIIEpUMEHTAIBHO YCTAHOBJIEHHOE 3Ha4YeHHEe Ko3dhduuu-
eHTa BiaronpoponHoctd Kpy = 5 cM2/y.

6. HauanbHaa BmaxHocts Wy = 0,12, mpemen tekydectu
W.,=0,18, II0THOCTb CyXOro IpyHTa pg = 1,66 r/cm3.

7. CymMapHas TOJIUMHA NOPOXHOM omexXabl ¢ acdaibrode-
TOHHM ITOKpHITAEM paBHa 60 cM.

Pelenye.

1. Y3 1abn. 2 npun. 7 HaxonuM mis HuxHero Hosropona tg,
= 1440 4, ty, = 182 cyt, o = 26,21.

2. BeryucisieM no 3aBUCUMOCTH (6) npui. 7 3HayeHUE KpUTe-
pUSl OCEHHETO BIarOHAKOIUIEHHS:

Fou = Kpj - ta/h? = 5- 1440/ 1202 = 0,50.

3. OnpenensieM napametrp hag = hy / hg. B coorBercTBUHM C
dopmysoit (7) npun. 7 hy = 160 — 60 =100 cm. Toraa hag =
100/120 = 0,83.

4. Tlo rpaduxy puc. 2 npun. 7 HaxoauM AW,,.= 0,73.

5. Hcnonesys BelpaxeHue (5) mpui. 7 U npHHSB ps = 2,68,
nonyyuM Wy = 1/1,66—1/2,68 = 0,23.

6. 1o 3aBucumoctu (4) npun. 7 Haxomum Woep = 0,12 + 0,73
- (0,23 — 0,12) = 0,20.

7. Tlo 3aBucuMocTd (12) mpun. 7 BHIYUC/ISIEM CKOPOCTDH IIpO-
Mep3aHus
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a=124+0,72-Inc-0,05-hy= 1,24 + 0,72 In 26,21 = 3,59.

8. Mcrnionb3yst BbipaxeHue (9) npwi. 7, BLIMUCISIEM KPUTEpHii
3MMHEro BIaroHaxkoruieHus Z:

Z=13,59/ (2-5) = 0,80.

9. ITo rpaduxy puc. 3 npui. 7. Haxomum C = 1,50.

10. s cynecH Taxenoit nmbuieBatod w3 Tabn. 1 mpuia. 7 ycra-
HaBnupaem Wy, = 0,09 u W, = 0,06.

11. C nomousio (8) mpuii. 7 Haxoxum Wgecep = 0,09 + (0,20
—0,09) - 1,50 = 0,26.

12. Tlo 3aBucumocty (15) mpun. 7 HaxomouM TIybHHY
NpoMep3aHus IPyHTa hyp:

hpp= a- Jt,,p -24 =3,59 . 4/182-24 =237 cm.

Tak KaK hpp > hyp, MPMHUMAEM B COOTBETCTBUM C NAHHBIMM
Tabuuunt 1 npui. 7. hgy, = 130 cm.

13. Beuucnsem o ¢opmyne (14) npun. 7 BEpOSATHYIO Besu-

YHHY MOPO3HOIO MyYeHUS hypyy.

hpy=130 - (1,66/1,0) - [1,09- (0,26—0,06)—(0,23—0,06)] = 10,4 cm.

MockonpKy noxyyeHHas BEIHYHHA MOPO3HOTO ITyYeHUs Ipe-
BHILIAET JOMYCTHMYIO WIS actanbroGeTOHHOro NOKPHITHS (4 cM),
HaMeyaeM B COCTaBe AOPOXHOM ONEXABI CIOH M3 NEHOIUI3KCA TOoN-
uuHoM 8 cM.

BrinonHsAeM Bech BhLILIEIIPUBENECHHbIA LMK pacyeToB C yde-
TOM OAHHOTO MEPOINPHUATHS, COXPAHMB HYMEPALMIO COOTBETCTBYIO-
LUMX MO3ULIMH pacyeToB.

3. Yrounsem 3HayeHHe mapamerpa hy = 160—(60+8) = 92 cm,
hap = 92/120 = 0,77.

4. 1o rpacuxy puc. 2 npun. 7 onpenenseM AW, = 0,72.

6. Haxomum Woccp = 0,12 + 0,72 - (0,23—0,12) = 0,20.

7. Io 3aBucumocTu (12) npwi. 7 BBIYUCIUM XapaKTEPUCTHKY
CKOPOCTH NMPOMEP3aHHMS:

a=124+0,72-Inoc-0,05-8=3,19.
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8. Hcrnone3ys (9) npun. 7, BHIYMCIUM KPUTEpUiHl 3MMHEro
BJIarOHAKOIUIEHUS Z:
Z=319/@2-/5)=0,71.

9. IMo rpaduxy puc. 3 npur. 7 Haxonum C = 1,57.

11. C nomouwbio (8) mpwi. 7 ycraHaBiusaeM Wpgccp =
0,09 + (0,20 — 0,09) - 1,57 = 0,26.

12. Tlo s3aBucumocr (16) mnpun. 7 Haxemum IiybKHy
NIPOMEP3aHUS TPYHTa hyy.

hyp = 151 — (13,93 — 0,0067- 26,21) - 8 = 41 cm.

13.  BwuyuciseM no ¢opmyse (14) npui. 7 BepoATHYIO BEIHU-
YUHY MOPO3HOTO MyYEHHsT Npyy:

hpy, = 41 - (1,66/1,0) - [1,09 - (0,26—0,6)—(0,23—0,6)] = 3,3 cm.

Pacuer oKOHYEH.
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Hpusoxcenue 9

CITHCOK YYACTHHKOB B PAJPABOTKE
MEXITYHAPOXHBIX OTPACIEBBIX TOPOXHBIX HOPM

PyxkoBoautenu paboT M OTBETCTBEHHBIE MCIONHMTENM: KaHH.
TexH. Hayk B.M. IOmameB u n-p texd. Hayk B.Jl. KasapHoBckuii
(Co10300pHHUH).

B noarorosxe Texcra MOJJH yyactBoBanu corpynHuku Co-
10310pHuM: O-p TexH. Hayk B.M. PyBuHCKHMII M KaHA. TexH. Hayk
E.C. IMeHnyHuKoBa (pacyer Ha MOPO30YCTOMYHMBOCTh M OCYIIe-
HHUe); KaHauaaTel Texuuyeckux Hayk M.B. Jleittnani u A.E. Meps-
JUKHH (pacyer Ha npouHocth); B.C. Hcaes, I''H. Kupioxun, B.M
CMmupHOB, uHXeHepbl B.A. 3ensmaHoBud, M.JI. ITonoB (pacyerHsie
XapaKTepUCTHKH JOPOXHO-CTPOMTENBHBIX MAaTepUAJIOB ¥ FPYHTOB).

Kpome Mmarepuanos Colo3IOpHHH, UCHOJIB30BAaHbI MAaTEpUATBI
OpraHU3alMN-COUCTIONHUTENEH:

Canxr-Ilerepbyprckoro ¢punuana Coo3x0opHHA (I-p TEXH. HayK
I0O.M. BacunneB, kanaunarel Texuuyeckux Hayx I1.A. Tenses, A.O.
Cautb, A.M. Cumanosckuit, T.H. Ilonrapanosa, unx. B.A. Masy-
pOB) — pacyeT AOPOXHOM ONEXHbl Ha MPOYHOCTb MO KPHTEPHSIM
CHBMIA M pacTsSDKEHMs MpH M3rube U pacyer HAa MOPO30YCTONYM-
BOCTb; .

Omckoro pmmana Cowo3nopaHH (KaHIUIATH TEXHUYECKUX Ha-
yk A.C. Ilmnunesnko, b.B.BexoycoB) — pacueTHbie XapaKTepUCTHKU
TPYHTOB C Yy4YeTOM MHOFOKPAaTHOM Harpy3ku;

MAIIA (TY) (noxropa texHu4eckux Hayk A.Il. Bacunbes,
B.I1. HocoB, IO.M. fIkoBneB, Ka4auoaThl TeXHHYECKUX Hayk M.C.
Koranson, B.K. Anectun, I1.Il. Ierposuy, M.I. T'opsiyeB, MHX.
E.B. Xycrapepa) — BoIlpochl pacyera o yrnpyromy nporuoy;

I'Tl «Pocaopumm» (1-p TexHHYeckux Hayk B.A. KperoB, kaH-
Iunathl TexHudeckux Hayk A.M. ymakos, B.M. OnbxoBukoB, A.B.
Pynenckuit, T.C. Baxpax, urx. A.M. CrpuxeBcKuii) — pacyeTHBIE
XapaKTEPHCTHKH JOPOXHO-CTPOMTEIbHBIX MATEPHAIOB M BO3NCHCT-
BHE OT TPAHCNIOPTHOM Harpys3KH;

150



Boennol akaJeMHH TbUla W TpaHcmopra_(I-p TexH. Hayk H.A.
3oyoTapp) — pacyeT Ha MOPO30YCTOMYHBOCTb.

TIpyHUMaTUCE BO BHUMAaHHE 3aMeYaHUsl U IpPEUIOXEHHs, T10-
nyderHble oT CHOMPCKO roCyZapcTBeHHOH ABTOMOOHIbHO-0POKROM
akagemnn (Cu6AIM) (moxtopa TexHuyeckux Hayk A.B. CMupHOB,
B.H. IllecrakoB, KaHAMAATH TEXHUYECKHX HayK A.A. Mansies,
A.T. Manodees, B.B. Cupotiok, B.B. CriueB, unxeHepni A.C.
AnexcaHapos, U.A. Bparunen).

YunTeBAHCL TAKKE ONYOJHKOBAHHRE MATEPHAIB HCCIEH0BA-
HHil, BLUIONHEHHMX B mepwox 1985-1995 IT. nox pYKOBOIACTBOM
npog. B.A. CeMeHoBa (y4eT CTaTHCTHYECKOrO XapakTepa roka3are-
JIeit MexaHuyecXux cBoitcTB) M mpod. A.S. Tvmaesa (pacuer Ha
ocyweHue), npod. B.C. Pagonckoro (Bonpochl yCTaiOCTHOIO CO-
npoTusieHUs acGanpbToO0eTOHHBIX CJIOEB), a TAKKE KAHI. TeXH. HayK
10.B. Bytauukoro u npod. B.B. Kapumosa (ocobeHHocTH BomHO-
TEIUIOBOIO PEXHMA W pacyeTHble MapameTphl JOPOXHBIX oxexd B V
IOPOXHO-KJIMMATHYECKON 30HE K B TOPHOM MECTHOCTH).
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COJEPXAHUNE

OGue NQIOXEHUs

KoncrpynpoBaHne ROpOXHOH OHEXIAHI ..

3agayd ¥ IPUHIUIB KOHCTPYHPOBaHUS
KouncrpyupoBanue NOKPHLITHH ¥ OCHOBaHMI JHOPOX-
HBIX OfIEX/ KaUTATLHOTO THIA

KoHcTpyHpoBaHHEe NOKDHITUH M OCHOBAHMH JOPOX-
Ebix OleX O0JIErYEHHOTO U MEPEXOAHOIO THIIOB
KoHcTpyHpoBaHue HOMONHUTENBHBIX CJIOEB OCHOBa-
Husl

OcobeHHOCTH KOHCTPYUPOBAHMSI JOPOXHBIX OHEXI
CO CIOSIMM M3 MANOMPOYHBIX MATEPUANIOB H 1MOGOY-
HBIX IIPOXYKTOB NTPOMBILLUIEHHOCTH

INoBbiieHe NPOYHOCTH U CTabwibHOCTH pabodero
CJ10s1 3EMJISTHOTO TIOJIOTHA

Yyer peruoHaIbHbIX 0COBEHHOCTEN ..

IpuBEuyMNbBl HazHAYEeHHUS KOHCTPYKLHUN NOPOXHEBIX
oNeXI MpM MPOEKTUPOBAHUM, PEKOHCTPYKIIMH Cylle-
CTBYIOLIMX AOPOT

PacueT TOpOXHBIX OfE€XA Hd IPOYHOCTD ..

OCHOBHBIE NTOJIOXEHHUS

O6ias npouedypa M KPUTEpHMM pacyeTa Ha Ipoy-
HOCTh

Pacuer HanpsxeHUi ¥ geopMaluii ..

PacyeTHbie IapaMeTphl TOTBHXHOM HArPy3KH ..
Pacyer KOHCTpYK1MM B LIEJIOM IO AONMyCKaeMOMy yIi-
pyromy nporudy

Pacyer mo yci0BMIO CHBUTOYCTOHYMBOCTH MOLCTH-
JIAIOLIETO TPYHT2 M MAIOCBS3HBIX KOHCTPYKTMBHBIX
CIIOEB .

PacueT KOHCTpYKLMM HAa CONMpPOTHBIEHHE MOHOJIMT-
HBIX CJIOEB YCTAJOCTHOMY PaspyHICHHUIO OT pacTsixe-
HUA NPpH U3rude .
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