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MOOH 2-2001

MEXrOCYOAPCTBEHHbBIE OTPACJIEBbIE OPOXHbIE HOPMbI

NMPOEKTUPOBAHUE HEXECTKUX OOPOXHbIX OOEXO

[ata BBegeHunsa 2001-04-15

1. PASBPABEOTAHbI @'Y "CotozgopHun” ¢ yyactuem CaHkr-lNetepbyprckoro dmnuana ®ryr "CorwosgopHumn”, Omckoro dpunmana ®ryr "CorwsgopHumn”, MAOW (TY), M
"PocgopHumn".

BHECEHbI NocynapcTteeHHom cnyxboi gopoxHoro xo3snctea (PocasTogop) Munnctepctea TpaHcnopta Poccuiickon Pegepaumm.
2. MPUHATbI MexnpaBuTensCTBEHHBIM COBETOM AOPOXHMKOB Ha XV 3acepaHum 15 gekabps 2000 r., r.Capatos.
3. BBAMEH "MHCTpyKLMM MO NPOEKTMPOBAHMIO AOPOXHbIX ofexd HexecTkoro Tuna" BCH 46-83 MuHTtpaHccTpos CCCP.
1. OBLWWME NONOXEHUA
1.1. HacTosiwue HOpMbI coaepaT yka3aHus MO KOHCTPYMPOBAHMIO U pacyeTy HEXECTKMX OAexn aBToMobunbHbIX gopor obwewn cetu. imm cnegyet nonb3oBaTbes
- MPU MPOEKTUPOBAHMM 04X Ha BHOBb COOPYXXaeMbIX OPOrax, Ha HOBbIX Y4acTKaxX PEKOHCTPYNPYEMbIX JOPOT;
- pa3paboTKe KaTanoroB 1 anb6oMOB TUMOBbLIX PELLUEHUI MO KOHCTPYKUMAM AOPOXKHbLIX 04X Ha Joporax obLien ceTw.

1.2. K HEXeCTKMM OOpPOXHbIM OAeXAam OTHOCAT oAeXAbl CO CNosiMW, YCTPOEHHbIMU N3 acdanbTobeToHOB pa3Horo Buaa (oerrebeToHoB), M3 MaTepuanoB U FPYHTOB,
YKpenneHHbIX GBUTYMOM, LLIEMEHTOM, N3BECTbI0, KOMMMEKCHbIMU U APYTMMU BSXKYLLMMM, @ Takke 13 cnabocBsasHbIX 3epHUCTbIX MaTepmnanos (LWebHs, wnaka, rpasust 1 ap.).

1.3. Paanuyatot cnegytome anemMmeHTbl AOPOXHON OOeXabl:
MOKPbITUE - BEPXHAS YacTb OOPOXHOW ofexAbl, COCTOsILast U3 OOHOro WM HECKOSbKMX eanHOoOOpasHbiXx No MaTepuany CroeB, BOCMNPUHMMAILLAA YCUNUS OT KOMec

TPaHCNOPTHbLIX CpeacTB U nogBeprarvladcdad HenocpenCTBEHHOMY BO34ENCTBUIO aTMOC(beprIX (baKTOpOB. Mo NOBEPXHOCTU MOKPbITUA MOTyT ObITb YCTPOEHbI CJioun
NOBEPXHOCTHbIX O6pa6OTOK pas3siM4HOro Ha3Ha4eHuA (,El,J'IFl NOBbILLEHUA WEepoXoBaToCTH, 3alUTHbIE CITON N T.I'I.);
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OCHOBaHME - YacTb KOHCTPYKLMM QOPOXKHOW oAeXdbl, PacnofioXXeHHas nod NokpbITUeM M oGecrnednBatoLLas COBMECTHO C MOKPbITUEM nepepacrnpeerneHne HanpsikKeHuin B
KOHCTPYKLMMN U CHUXKEHWE MX BENUYMHbI B rpyHTe paGoyero crosi 3emssiHOro MnosoTHa (MoACTWMalollemM rpyHTe), a Takke MOPO30YCTOMUYMBOCTb M OCYLUEHWE KOHCTPYKLIMM.
CregyeT pasnunyaTb HECYLLYH YacTb OCHOBaHWS (Hecylliee OCHOBAHUE) U ero AOMOSHUTENbHbIE CIIOW.

Hecyu.l,aﬂ YyacTb OCHOBaHUSA omkHa obecneymBaTtb NPOYHOCTb ,Cl,OpO)KHOVI oAexapbl 1 ObiTb M0p030yCTOl7I‘-IVIBOl7I.

,D,OHOJ'IHVITEJ'IbeIe Cfnon OCHOBaHuA - 3TO CJIOM MeXay Hecywum OCHOBaHMeM W noacTtuarwlwmm rpyHTOM, npeagycMartpmBaemble TMpu HeGJ'IaFOI'IpVIFITHbIX
NOrogHoO-KNMMaTU4eCKnx UnU TrPyHTOBO-TTMOPOSIOrM4YECKNX yCroBUAX. OTM cnou COBMECTHO C nokpbiITeEM 1 OCHOBaHMEM [OOJTDKHbI obecneunBatb Heobxogumble
MOpO3OyCTOVILWIBOCTb N ApeHnpoBaHne KOHCTPYKUMM N MO3BOJNIATL CHMXaTb TOJWUHY BbllUENeXalwnx cnoeB U3 OOopOoroctodlmnx matepuanos. B s3aBucumoctn ot (byHKLI,I/II/I
[OOMNOJSTHUTENbHLIA CNOW Ha3blBalOT MOPO0303aLUNTHbIM, TEeNnJIOU30NTUPYLLKM, OPEHUPYHOLWNM. K HUM OTHOCAT Takxke rmaopo- n napousonupyrwme, KanunndaponpepbiBaowme,
npoTmnBo3aunueBawoLline n ap. ,D,OI'IOJ'IHI/ITeJ'IbeIe cnon yCctpamBaroT U3 necka un Opyrmx MecCcTHbliX MaTepuanoB B €CTeCTBEHHOM COCTOAHUU UK YKpenneHHbIX opraHn4YeCkKnMu,
MUHepanbHbIMU UMM KOMNJNEKCHbIMU BAXYLWUWMU, U3 MECTHbIX TPYHTOB, O6pa6OTaHHbIX BAXYLWNMU; N3 YKPENEHHbIX cmecen ¢ gobaskamu NOPUCTbIX 3anonHutenen un T.4., a
TakkKe U3 cneunanbHbIX MaTepmnanoB (FeOTeKCTVIJ'IbeIVI mMaTepuan, neHonnacT, nofnMMepHada nNneHkKka n T.I'I.).

Mpn HanMuUMM OONOMHUTENbHbLIX CITOEB B NPOEKTE HEOOXOAMMO YUMUTbLIBATbL TEXHOMOIMYECckne Npobnembl, CBI3aHHbIE C ABMXXEHMEM MO HUM NOCTPOEYHOIo TpPaHCMnopTa.
Knaccudmkauus 4opoXHbIX ogexa 1 NoKpbITUA NpuBedeHa B Tabn.1.1.

Tabnuua 1.1

Tun popoxHon | Bua nokpbitus MaTtepuan n cnocob yknagku
opexapl

KanutanbHbii  [YcoBeplueHcT- |Fopsivasi accpansTtobeToHHas cmech
BOBaHHOE

O6neryeHHsbIin To xe [opsivasi n xonogHas acanbTobeToHHble cMecu. OpraHOMUHeparbHble CMECK
C XWAKAMU OPraHNYeCcKUMM BSDKYLLUMMMW, TO e, COBMECTHO C MWHepanbHbIMU
BSDKYLLMMU; C BSA3KUMW, B TOM YUClle 3MYSbIMPOBaHHBIMU, OPraHUYeCcKMMm
BSDKYLLMMU; C 3MYMbrMpPOBaHHBIMW OPraHM4eCcKUMM BSKYLUMMU COBMECTHO C
MUHepanbHbIMWU. KameHHble MaTepuanbl 1 rpyHTbl, obpaboTaHHble 6GuTymMmom
CMelleHnemM Ha [opore WM MeTOAOM MpPOMUTKM; TO e, obpaboTaHHble
OPraHMYeckUMM  BSXKYLWMMM ~ METOAOM  MponuTkn.  YepHbii  LwiebeHb,
MPUrOTOBIEHHBIN B YCTAHOBKE U YMOXEHHbIN cnocobom 3aknuHku. Mopuctas m
BblCOKOMNopucTas acdanbTobeToHHast CMeCb C MOBEPXHOCTHOM 06paboTKoMn.
MpoyHbIn WebeHb ¢ ABONHOM NOBEPXHOCTHOM 06paboTKo

MepexogHein  |MepexogHble  [LLlebeHb Npo4YHbIX NOPOA MO CNocoby 3aKMUHKW; TPYHTbl M MaronpoyHbie
KaMeHHble MaTepuanbl, YKpenmneHHble BsXKYLWMUMK; OynbbDKHBI M KOMOTbIN
KameHb (MOCTOBbIE)
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Hnawun U.le6eHquo-rpaBM|7|Ho-necanaﬂ CMecCb; Marnonpo4Hble KaMeHHble MaTepuanbl
N WNaKkn; rpyHTbl, YKpensrneHHble nnn yny4dleHHbleé MeCTHbIMU MaTepuanamu,
ApeBecHble MaTepuanbl U Op.

Pabouunii crior 3emMnsHOro nonoTHa (MOACTUNAILWNIA FPYHT) - BEPXHASA YacTb NOMOTHA OT HM3a OOPOXHOW oaexabl A0 2/3 rnybuHbl npoMep3aHusl, HO He MeHee 1,5 M oT
NMOBEPXHOCTU NOKPbITUSA.

1.4. [JopoXHble OAeXabl KanUTaribHOro U 0GNEr4YeHHOro TUMOB C YCOBEPLUEHCTBOBAHHLIM MOKPLITUEM MPOEKTUPYIOT C TakUM pacyeToM, YTOObl 32 MEXPEMOHTHbIN CPOK He
BO3HMKIIO paspyLUeHW M HeJOMyCTUMbIX (C TOYKM 3PeHUs MPeayCMOTPEHHbIX AeNCTBYIOWMMM HOpMaMu TpeboBaHUii K POBHOCTU MOKPbLITMSI) OCTaTOYHbIX AedhopMaumii, a
BO3AEWCTBUE NPUPOAHLIX (haKTOPOB HE NPMBOAMIIO K HEAOMYCTUMBIM M3MEHEHUSIM B €€ 3fieMeHTaXx.

,D,OpO)KHbIe oaexapl obreryeHHoro Tuna c yCOBEPLIEHCTBOBAHHbIM MOKPbITUEM pPacCCHUTbIBAKOT Ha MEeHee I'IpOD,OJ'I)KVITE‘J'IbeIVI Me)erMOHTHbIVI CpPOK Cﬂy)K6bI, 4yem
KanntanbHbIX. |_|03TOMy ana nx yCTpOVICTBa MOXXHO NMPUMEHATb MeHee O0JIroBeYHble N JOPOrocTtodALllmne matepuanbl n obneryatb KOHCTPYKUMIO.

Mpn NpPOEKTUPOBaHMM [OPOXKHbLIX O4EXL NEPEXO4HOro TuMna, BbipaBHMBaAHME KOTOPbIX HE COMPSDPKEHO CO 3Ha4yMTeslbHbIMWM 3aTpaTamy (LebGeHOoYHble, rpaBuiiHble U
Nnofo6HbIe UM MOKPLITUS), AOMYCKaeTCs HakonneHe 6onee 3HaYNTENbHBIX OCTATOYHLIX AedhopMauunin Noa OeNCTBMEM OBWKEHUS.

Bo Bcex cny4dadax and oueHKn HanpAaXeHHOro COCToAHUA KOHCTPYKUNKX NCNOJNb3YHOT peLlleHna Teopuin ynpyrocTtun.

15. B pa17|0Hax C BJI@XHbIM U XONOAHbIM KIMMMAaTtOM Ha Yy4acCTKax C He6ﬂaFOI'IpVIFITHbIMVI FPYHTOBO-TMAPONIOrM4EeCKUMN  yCIoBNUAMU  [OJTDKHbI ObITb npeaycMoTpeHbI
MeponpuAaTmna no OCyLUeHUo 1 obecneyeHnto M0p030yCTOl7I‘-IVIBOCTI/I D,OpO)KHOVI ofgexabl N 3eMJTAHOIo NosioTHa.

1.6. 3anpoekTnpoBaHHasi JOpOXHasi oAexaa AOMKHA OblTb HE TOMbKO NMPOYHON U HaAEXHOW B 3KCMiyaTauuu, HO 3KOHOMUWYHOWM M BO3MOXHO MEHee mMaTepuanoeMKon,
ocobeHHO no pacxopy AedUUUTHbIX MaTepuarnoB M SHEPruu, a Takke COOTBETCTBOBATb 3KOMOrM4eckMM TpeboBaHWsM. OKOHOMWYHOCTb KOHCTPYKLUMMW OnpeaenstoT nyTem
COMOCTaBMEHNS BapUaHTOB, OLIEHUBAs CPAaBHUTENbHYID 3KOHOMUYECKYH 3((EKTUBHOCTb KanuMTanoBMNOXEHUA MO OEWCTBYHOLWMM HOPMaTMBHLIM AOKymMeHTaMm. Bbibop
KOHCTPYKLIMN AOPOXXHOWM 0aexXabl U TUN NOKPbITUS 060CHOBBLIBAOT TEXHUKO-3KOHOMUYECKUM aHaNn3oM BapuaHTOB.

1.7. MNMpn NpoOEKTUPOBaHMN OOPOXKHBLIX OOEXA ANsi KOHKPETHbIX 06BbEKTOB M pa3paboTke TUMNOBbLIX (YHUMMLMPOBAHHBLIX) PELLUEHMIA MO KOHCTPYKUMSAM OOPOXHON OOeXabl
cnegyeT yuuTbiBaTb Hapsgy C MOSNIOXEHUSAMMU HacToswmx Hopm, AaHHble pervoHanbHOro HayyYHO-NPakTUYEecKoro onbita (B TOM YWCNE B 4acTU MPUMEHEHUSI MECTHbIX
MaTepuarnoB, yTOYHEHUSI pACHETHbIX 3HAYEHWUI XapaKTEPUCTUK U T.4.), OTPaXEHHOrO B AENCTBYHOLLIMX PErMoHarnbHbIX TEXHUYECKUX YCIOBUSIX, HOPMaXx, npaBuiax npou3BoACcTBa
paboT 1 ApYrMX TEXHUYECKUX OOKYMEHTaX, YTBEPXKAEHHbIX B YCTAHOBNEHHOM MOPSJKE.

an pa3pa60T|<e pernoHanbHbIX TUMOBbIX KOHCprKLI,I/II7I ,D,OpO)KHOI7I oaexabl crneayeTr TakKkKe YyYUTbiBaTb chneuunanmsaunio OOPOXKHO-CTPOUTESIbHbIX opransau,Mﬂ,
obecnevyeHHOCTb pernoHa AOOpPOXHO-CTPOUTENbHbIMW MaTepuanamMmun; npegycMmaTpmBatb MaKCUMMalribHYO MexaHusaunw wu uHayctpuanmsaunio OOPOXHO-CTPOUTESbHbIX
npoueccos.

1.8. PacuyeTHbIV (MPOEKTHbLIN) CPOK CIy»XObl MPOEKTUPYEMON SOPOXHON ofexabl U TpebyeMbli ypOBEHL NMPOEKTHON HAO4EXHOCTM HEOOXOAMMO Ha3Ha4vyaTb Ha OCHOBE HOPM,
NPUHUMaEMbIX aOMUHUCTPATUBHBIMW OpraHamMm No COrfacoBaHUI0 C perMoHanbHbIMU OPOXHBIMU OpraHM3auusiMu.
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1.9. Hactosilume Hopmbl He pacnpocTpaHATCS Ha NMPOEKTUPOBaHNE JOPOXHbLIX OAEX[ B 30HE BEYHON MepP3MoThl.
2. KOHCTPYUPOBAHUE JOPOXHOW OOEXObI

3apayv n NPUHUMMNBI KOHCTPYUPOBaHUA
2.1. MNMpoekTnpoBaHne OOPOXKHON oAexabl NpeacTaBnseT cobon eauHbIN NpoLecc KOHCTPYUMPOBaHMS U pacdeTa AOPOXHOM KOHCTPYKUMK (CUCTEMbl "OopoXxHasa ogexaa -

paboumin crnon 3emnsHOro norfoTHa") Ha MPOYHOCTb, MOPO30YCTOMYMBOCTb WM OCYLUEHME Ha OCHOBE TEXHWKO-IKOHOMUYEeCKOro obocHoBaHMs C uenbk BblbpaTb Hanbonee
3KOHOMUWYHBIV B JA@HHbIX YCINOBMSAX BapuaHT.

2.2. NMpouecc KOHCTPYUpOBaHMUS BKIOYAET:

- Bbl60p Bunaa NOKpPbITUA;

- Ha3dHa4YeHne 4Yncrna KOHCTPYKTUBHbIX CI10€B U Bbl60p mMaTtepuana ana unx YCTpOVICTBa, pa3mMmelleHne crnoeB B KOHCTPYKUMN U HA3Ha4YEeHUE nx OpVIeHTI/IpOBO‘-IHOIZ TONLWWHBbI;

- npenBapuTesibHYyO0 OLUEHKY HeobXxoOMMOCTU OOMNOSHUTENBbHbIX MOpPO303aLlUUTHBbIX MepOFIpI/IFITVIVI C y4eToMm D,OpO)KHO-KJ'IVIMaTVI‘-IeCKOIZ 30HbIl, TUMa rpyHTa pa60l-|ero crnosa
3EMJTAHOro NOJI0THA U CXeMbl €ro yBJ1aXHEeHNA Ha pa3findHbIX Y4aCTKaXx;

- NPeABapUTENbHYH OLIEHKY HEOOXOAMMOCTM Ha3HaYeHUs] Mep MO OCYLLIEHWIO KOHCTPYKLIMM, MOBLILUEHUIO €€ TPELLNHOCTONKOCTY;
- OLIEHKY Lienecoo6pasHOCTM YKpPENMeHnst U yNyJlleHUs BepxHein YyacTu paboyero crosi 3eMnsiHoro nosoTHa;

- NpeABapuUTEnbHbI OTOOP KOHKYPEHTOCNOCOOHbLIX BAPUAHTOB C Y4eTOM MECTHbIX MPUPOAHBIX U MPOEKTHBLIX YCIOBUiA paboThbl.
2.3. MNpu KOHCTPYMPOBaHWUN JOPOXKHOW 0Aexabl HE0GXOAMMO PYKOBOACTBOBATLCA CriedyoLMMMU NPUHLMTaMU:

a) TUN JOPOXHOWN oaexabl, ee KOHCTPYKUWSA, BUA NOKPLITUS OOMKHbI YAOBMNETBOPSATL TPAHCNOPTHO-3KCMNNyaTalUUoHHbIM TpeboBaHMAM, NpeabsaBnAeMbiM K aBTOMOGUMBHON
[lopore COOTBETCTBYIOLLEA KaTeropum, M 0XuOoaemblM COCTaBy M WHTEHCUBHOCTM OBWKEHUSI C YYETOM KX M3MEHEHUs! B TeyeHue 3aAaHHbIX MEXPEMOHTHbIX CPOKOB W
npeanonaraeMbix YCroBUA peMOHTa U coepKaHus;

6) KOHCTPYKLUUSA ofexabl MOXeT ObITb TUMOBOW UKW paspabaTbiBaTbCs UHOUBUAYANBHO AM1S KaXKOOro y4acTka UM psiga y4yacTKoB AOPOrv, XapakTepusyoLLMXCS CXOAHbIMY
MPUPOAHLIMU YCIOBUAMUK (TPYHT paboyero crosi 3eMiIsiHOro MOJIoTHA, YCIIOBUS €ro YBIaXKHEHWs, KnumaT, o6ecrneyeHHOCTb MEeCTHbIMU MaTepuanamn U Ap.) U pacyeTHbIMM
Harpy3kamu. MNpwv BbIGOpe KOHCTPYKLMW AN AaHHbIX YCOBUIA NPeanoyTeHue criedyeT oTAaBaTb NPOBEPEHHON Ha NPaKTUKe TUMOBOW KOHCTPYKLNK;

B) B panioHax, He obecneyeHHbIX CTaHOApTHbIMWU KaMeHHbIMW MaTepuanamu, AONYyCKaeTcsi MPUMEHSTb MeCTHble KaMeHHble MaTtepuarnbl, Mobo4YHble MNPOAYKThI
NPOMBILLUNIEHHOCTU M FPYHTbI, CBOMCTBA KOTOPbLIX MOTFYT ObiTh ynydlleHbl 06paboTKoM nxX BAXYLUMM (LEMEHT, BUTYM, U3BECTb, aKkTUBHbIE 30Mbl YHOCa U Ap.). OgHOBPEMEHHO
HaJo CTPEMUTLCS K CO34aHMI0 HAaMMEHee MaTepmnanoemMKon KOHCTPYKLNN;
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F) KOHCTPYKUUA OOJKHa ObITb TEXHONOIMYHOM K obecneynBaTb BO3MOXHOCTb MaKCMManbHOW MexaHusauun n nHaycTpunann3aunm OOopOXKHO-CTPOUTENbHbIX NMpoLeCcCcoB.
[ns goctmxkeHns 3Ton Lenmn Y1crno Crioes u BUOoB MaTepumanoB B KOHCTPYKLUUN OOJTKHO ObITb MUHUMANbHLIM;

4) HeobGX0AMMO yYnThIBaTb peasibHble YCIOBUS NPOBEAEHNS CTPOUTESbHBIX PaboT (NIeTHSAS UMW 3UMHSISt TEXHOSIOTUA U Ap.).

2.4. Mpu Ha3HaA4YeHUM TUNa NOKPbLITUS ONs pasHbIX BapyMaHTOB KOHCTPYKLMIA OOPOXKHbLIX OOEXA CriedyeT PYKOBOACTBOBATLCS MoNoxeHusmu aencteytowmx FTOCToe Ha
AOPOXHO-CTPOUTESbHBIE MaTepuansl U U34enusl, a Takke HOPMaMU NPOEKTUPOBaHMS aBTOMOBMITbHbLIX JOPOT.

2.5. Npwn BbIGOpE MaTeprana aAng yCTPoOMCcTBa CNoeB AOPOXHON 0AeXabl HE0OXOAMMO YUUTbLIBATb CrieayoLLME NONOXEHUS.

nOKprTVIe N BepXHMe Crion oCHoOBaHUA AO0JMKHbI COOTBETCTBOBATbL NMPOEKTHbIM BOSﬂ,eVICTByIOLIJ,I/IM Harpyskam u ObITb BOOO-, MOpPO30- U TepMOyCTOVI‘-WIBbIM.

MaTtepuan gna BepxHero cnost acanbTo6eTOHHOrO NOKPbITUSA JOIMKEH cooTBeTCcTBOBaThL AencTBytowmumM TOCT "Cmecn acdhansToBeTOHHbIE JOPOXKHbBIE, a9POAPOMHbIE U
acdanbTobeToH. TexHnyeckue yenorusa” n CHull "ABToMoGuUnbHbIE goporun”.

B palioHax ¢ konuyectBoM ocagkoB 500 mm/rog criegyeT NPMMEHSITb BbICOKOMIOTHBLIA NMMB0O NMOTHBIA acanbTo6eTOH C nMokasaTtenem NopuctocTy (BoAOHACIWEHUS
COOTBETCTBYIOLUM HWKHEMY JOMyCTMMOMY npegeny. B paiioHax ¢ cyxuMm knumaTtoMm (CpegHerogoBoe Konu4ecTBOo ocagkoB meHee 400 mMm/rog) vcnonb3ytoT MAOTHBI
achanbTobeTOH C NokasaTenem NOpPUCTOCTM (BOAOHACKILLEHUS), COOTBETCTBYHOLLMM BEPXHEMY AOMYCTUMMOMY npeaeny.

)
n

Mpn nepcnekTMBHOM MHTEHCUBHOCTU ABMxeHusa ao 3000 aBT/cyT n npu cTaguiHOM CTPOUTENBCTBE OOMyCKaeTCs YCTPOWCTBO MOKPLITUS U3 NopUcToro acganbtobeToHa ¢
NOBEPXHOCTHOM 06pabOoTKOM MM N3 BbICOKOMOPUCTOrO C ABONHON NOBEPXHOCTHOM 06PabOoTKOMN.

KoHCTpyKUUA OOPOXHOW ofexabl B MeCTax OCTaHOBOK OOLLECTBEHHOrO TpaHCMopTa, Ha perynupyemblX nepecevyeHusx U B OpYyrux MecTtax, rae npoucxoguT yacTtoe
NU3MEHEHNE CKOPOCTUM UMM OBWXEHME Ha MOHMXKEHHbIX CKOPOCTAX, AOMKHa o6ecneyntb MNOBbILEHHYD CABUNOYCTOMYMBOCTb MPU BbLICOKUX NETHUX Temnepatypax. Ons
obecneyeHunst aToro TpeboBaHWs B NOKPLITUM NpeaycMaTpuBaloT yknaaky acdanbToBeTOoHHbIX cMecer TUNoB A 1 b, BbICOKONMOTHBLIX CMECeln, @ B OCHOBaHUM - KPYMHO3EPHUCTbIX
achanbTobeTOHHbLIX cMecel NMMBO KaMEeHHbIX MaTepuasnos, YKPENeHHbIX LEMEHTOM.

OcHoBHble 3agaun npn KOHCTPYMUPOBaAHUMN MNaKkeTa aC(*)aJ'IbTO6eTOHHbIX croeB - onNTUMU3NPOBATb TOJIWMHY BEpPXHEro croAa W3 MNJIOTHOIo WM BbICOKOMJIOTHOIO
accbaano6eTOHa N COKPaTUTb KOJINYECTBO CJ10€EB.

|-|pl/l CTa,EI,I/II7IHOM cTpouTenbCtBe WM BO3MOXHOM NEepCnekTMBHOM MOBbIWLEHNUN KannuTalbHOCTU ,EI,OpO)KHOVI ofdexnabl OonyckaeTca npuMeHeHune XonoaHoro
actanbTobeToHa Nocrne TeXHUKO-3KOHOMMYECKOrO ODOCHOBaHUA.

Mpn BbIGOPE MaTepuana ANsA HECYLEro Crosi OCHOBaHWS HaAO YYWUTbIBaTb KanMTanbHOCTb (TUM) OOPOXHOW ofexabl, BUA MOKPbITWSA, a Takke AedOopMaunOHHbIE Y
Tennodunanyeckne CBONCTBA MaTepMarnoB U rPYHTOB, YKPENEHHbIX OPraHNYECKUMU U HEOPTaHWYECKMMM BSKYLLIMMW.

AC(baJ'IbTOGGTOHHYPO 4YaCTb HecCyllero OoCHOBaHuA cnenyet npegycMartpmBaTtb, Kak npasuno, OAHOCMOWNHOWN. ,D,ByXCﬂOI?IIHOG accbaano6eTOHHoe OCHOBaHMe OonycTtnmo
NMPUMEHATL JNMNLLUb NPU UCMOJIb30OBaHNN B €ro HWXHeM crioe accbaano6eTOHa NOHWKEHHOMN CLI,BVIFO)/CTOPI‘-II/IBOCTI/I (BblCOKOI'IOpI/ICTbII?I, HeCLIaHbIVI). B atom cny4yae obuwas TonwmHa
aC(baJ'IbTO6eTOHHbIX CNoeB NOBbILLEHHON C,EI,BI/IFOYCTOVILIVIBOCTI/I (ﬂOKprTI/Ie C OCHOBaHMEM M3 KPYNHO3EPHUCTOro accbaano6eTOHa) AOJKHa ObITb HEe MeHee 12 cMm.
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an/I yCTpOI7ICTBe OCHOBaHNA M3 MUHEpalibHbIX MaTepuarnoB cleanyeTt OpUMEeHTUPOBaTbCA Ha nMeroLwnnca B pernmoHe onbIT CTPOUTENbCTBa WM 3IKCnnyatauun O0pOor.
MaTepI/IaJ'IbI LOOJDKHbI YOOBNETBOPATb Tpe6OBaHI/IF|M ﬂ,eﬁCTByIOLLI,I/IX CHulloB nnm mecTHbIM TEXHONOMMYECKNM yCcnoBsusaM, yTBepXXaeHHbIM B YCTAaHOBJIEHHOM MOPALKe.

B pa17|0Hax, HeJOCTaTOYHO 00ecneyYeHHbIX CTaHOapTHbIMW KaMEeHHbIMU MaTepuanamu, Ll,enecoo6pa3Ho LLUNPOKO NPUMEHATb MeCTHble KaMeHHble MaTepuarnbl (B TOM 4yucne
Manonpo4Hbie n HEKOH,D,VIU,VIOHHI:IG) W TPYHTDbI, YKpEenJiieHHble HeOpraHN4eCKnmM BAXKYLLNM (Ll,eMeHT, n3BeCTb, akTUBHbIE 30J1bl YHOCA U ,Elp.),

OcHoBaHune n3 3EPHUCTBIX MatepuanoB AOOJHKHO ObITb, Kak npasuno, ,El,ByXCJ'IOVIHbIMZ HecyLlJ,I/II7I CINOWN M3 XECTKUX U CﬂBwroyCTOVIHVIBbIX mMmaTtepunanoB (LlJ,eGeHb, FpaBVIVI,
LwebeHoYHo- 1nn rpaBmMHo-necanble cMecu, matepumanbl U TPyHTbI, YKpeneHHble HeEOpraHM4eCkum Bﬂ)KyLLI,I/IM) N OONONMHUTENbHbIA CIOW, BbIMOMHSAOLNNA MOpPO303aLllNTHbIE U

apeHupytoLmne yHKuuu.

2.6. Ecnn B pononHWTENsHOM Croe OCHOBaHWSA MPUMEHSIIOT OAHOPOAHBLIN MECOK CO CTeneHb HeopHopogHoctu (no OCT 25100) meHee 3, TO noBepx Hero
npeaycMaTpuyBaloT YKMaaKy 3alluMTHOro (TEXHONMOrMYeCcKoro) cnosi webeHOoYHO-(rpaBUnHO-)NecHaHbIX CMecen, OTCEBOB ApPOONeHUs N3BepXKeHHbIX Nopof, rpaBenucTbiX Unu
KPYMHbIX MECKOB ONTMMAanbHOro COoCTaBa, a Takke M3 uemeHTonecka. [pu cTteneHn Heo4HOPOOHOCTU necka 2-3 TONWMHA 3aLlMTHOro crnosi npuHumaeTca pasHowm 10 cm, npu
CcTeneHn HEOOHOPOAHOCTU MeHee 2 yCTpanBatoT 3alUUTHbIN cron TonwmHon 15-20 cMm. B pacyeTax AOPOXKHOM ofexabl Ha MPOYHOCTb TOMLWMHY 3aLMTHOrO CNOS BKMHOYaloT B
TONLWUWHY AOMNOJTHUTENBHOIO Crosi OCHOBaHUS. [pn yCTPOMCTBE 3aLLMUTHOMO CIIOSt MOXHO NPUMEHSTL FEOTEKCTUITbHBbIE MaTepuarnbl.

2.7. B cniyyae ncnonb3oBaHMs B OCHOBaHMU MECTHbBIX MaronpoyHbIX KaMEHHbIX MaTepunanos (webeHb ¢ MapKon No NpoYHOCTM He Huke 200, rpaBun v WwebeHb 13 rpaBus
no ApobumocTn He Hwxke [p 24, necyaHo-rpaBUNHbIE CMECW; FpaBenUCTble MeCKM W Apyrne COBUIOYCTOMYMBBIE MaTepuanbl C Mogynem ynpyroctn Hmke 250 Mrla)
npegycMaTpuBaloT HECYLLMIA CITON OCHOBAHUS M3 MPOYHOrO LWEeBHsT MO0 N3 YKPEMMEHHbIX HEOPraHNYECKMMU BSDKYLLMMU MaTepuanos MUHUManbHOW TonwmHel no CHull. Mpu
3TOM TOMNLLMHY HUXXHErO CNos OCHOBaHUA 13 ManonpoyHoOro marepmana 060CHOBLIBAKOT pacyeToM.

2.8. HeykpenneHHble 3epHUCTbIE MaTepuanbl He ONYCKaeTCs yKrnaablBaTb MEXAY COsMU U3 MaTepuanos Un rpyHTOB, 06paboTaHHbIX BEXKYLLUMMU.

,uOI'IOJ'IHI/ITeJ'IbeIe CIion OCHOBaAHMA COBMECTHO C BEPXHUMWN CNOAMU U MOKPbITUEM OOJDKHbI obecneunBaTtb KOHCTPYKUMn HeobGxoaumble NPOYHOCTb, MOpO3OyCTOIZLWIBOCTb,
a Takxe OPEeHNPYIOLLYHO CcnocobHocTb. HXHMe cnon ocHoBaHusi, 0COBEHHO 13 3E€PHUCTbIX MaTepuanos, AOJIXKHbl CONPOTUBIATLCA COBUTOBbIM HaNMpPAXXeHUAM.

Ha MarncTpanbHbIX oporax c TaXKesfibIM U CKOPOCTHbIM ABMXXEeHNEM OCHOBaHUA cnefnyeTt yCTpamBaTb NpenmMyLeCTBeHHO U3 YKpenJieHHbIX MaTepranos.
2.9. TOJ'ILLI,I/IHy cnoeB 13 martepuanos, cogepxawunx opraHn4eckoe BdAXyllee N yKnagblBaeMbliX Ha BerHVIIZ CIor OCHOBaHUA n3 MaTtepuanos, yKpensieHHblIX LeMEeHTOM,
ana orpaHn4yeHusa nosAaBlieHndA "OTpa)KeHHbIX" TpeWwmnH Ha MNOKPbITUMN HYXHO MNPUHUMATb, KaK MnpaBwuio, HE MeHee TOJILUWUHbI CloeB, YKpenJieHHbIX UeMEHTOM. I'IpM 3TOM

MUHMMarnbHada TOJWMHA CoeB C OpraHNYeCKUMU BAXYLLMMKU OOJKHA COOTBETCTBOBATL AAaHHbIM Tabn.2.1.

Tabnuua 2.1.

Tun gopoXxxHOW oaexabl KanutanbHbin Ob6ner4yeHHbIN

HanMeHbLUasa TonLiMHa Croes U3 maTepuanos, CoaepXaLlux 18 12
opraHuyeckoe Bsixyllee, CM

B cny4dyae npMMeHeHua MmatepuanoB, YKpenJsieHHbIX KOMMMIEKCHbIMU U MeaANleHHO TBepaerwmnMn rmngpaBiiMd4eCkKMMnN BAXYLLMMUN, TOJWKUHA CIod MOXeT ObITb CHWXeEHa Ha
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20%, a B ycnosusax V-V 0oOpoxXHO-KNMMaTUyeckmnx 3oH - Ha 30%.

[ns noBbILEHNs TPELMHOCTOMKOCTY MOKPLITMS MOXHO NpeaycMoTpeTb TPeLMHONpepbIBatoLLMe NMPOCIONKA U3 Te0CETOK U re0TEKCTUIIBHOIO MaTepuarna, UCnosb3oBaHue
MOANMDULMPOBAHHbIX BSXKYLLUMX B Matepuare nokpbITUs U Apyrve creuunanbHble peLleHus.

2.10. TonwmHy OTAENbHOrO Cros NpeABapuUTENbHO Ha3Ha4YaloT B Anana3oHe OT KOHCTPYKTUBHOM MMHMMAarbHOW TOMNLWMHBI, pernameHTupyemon gerncteytowmmm CHullamuy,
00 NPaKTUYECKN NPUHATBIX 3HaYEeHU (HanpuMep, B TUNOBbLIX MPOEKTax) Anst 4aHHOIro permoHa.

OkoH4YaTenbHO TONWNHY LI,OpO)KHOVI ofdexnabl U OoTAelbHbIX ClnoeB YyCTaHaBMBakOT pacy4eToM Ha MNPOYHOCTb, MOpO3OyCTOl7ILWIBOCTb M ocCyLleHne B COOTBETCTBMMN C
pasgenamu 3, 4 n 5 Hactoawmx Hopwm.

B KOHCTPYKUMM JOPOXHOWN OAeXAbl AOMKHO ObITb KaK MOXHO MEHbLLE CIOEB U3 pa3Hblx MaTepuanos (2-4 6e3 yyeTta AONONHUTENbHLIX CIIOEB).

2.11. Ona cyWwecTBEHHOrO0 YMEHbLUEHUN MPUTOKA MOBEPXHOCTHLIX BOA B OCHOBaHWE W CHWDKEHUS pacYeTHOMN BNaXHOCTW TPyHTa 3eMIISIHOTrO MosfloTHa HeobXoaumo
npegycMaTpuBaTh crieayowme MeponpusTus:

- YKpenneHne 0604H,
- o6ecneveHne HeobXoAMMbIX NOMEPEYHOro YKIOHa U BOAOHENPOHMLLAEMOCTH,
- yCTpOMCTBO 60pPAIOPOB M NOTKOB,

- BblAepxmBaHve 6e3onacHoOro pacctosHna ot 6poBKKM 3eMNSHOro NOMOTHA A0 ypesa AnuTenbHO 3acTansaroLlenics MOBEPXHOCTHON BOAbI,
- MOBbILLIEHHOE YNIOoTHEHNE (80 K} =1,03 + 1,05) BepxHen yacTn paboyero cnos B llI-V gopoxHO-KNMMaTUYECKUX 3oHax u gp. (CM. npun.2).

2.12. Ha yyacTkax ¢ HebnaronpusaTHbIMU NOroAHO-KMUMaTUYECKUMU U TPYHTOBO-TMAPONOrMYECKUMI YCIIOBUAMM ANA OrpaHUYEHUs MUTpauLMn Brnarv U3 HWXKHUX CIoeB
3eMIISIHOro MoJIoTHa B BEpPXHME criedyeT npeaycMaTpyBaTe MEPOMNPUSTUS MO MCKYCCTBEHHOMY PErynMpoBaHU0 BOAHO-TEMSIOBOrO pexuma, NpoekTMpyemble B COOTBETCTBMM C
AeNCTBYIOLWMMY HOPMaMK 1 crieumarnbHbIMU JOKYMEHTaMMU B UX PasBuUTHE.

2.13. Ons obecrneyeHns BO3MOXHOCTU Ha3HavaTb OOHOTUMHYK KOHCTPYKUUIO ﬂ,OpO)KHOVI ogexnbl Ha y4YacTKax OOnbLUOW ANVHLI cnegyet npegycmMmatpuBaTtb yKpenneHune
BerHeVI 4acTun 3eMJIAHOIo NOoJ1I0THa Ha pa3JIN4HYO FJ'Iy6VIHy.

2.14. B uensax obecneyeHuss 6GnaronpusaTHbLIX YCNoBMIA paboTbl MPUKPOMOYHBIX YacTen OOPOXHOW ofexabl OCHOBaHWe ycTpamBatoT Ha 0,6 M Lwimpe npoesxen yactu u
YKpEenuTENbHOM NOMOChI, @ AOMOMHUTENbHbBIA HVXKHUA CNOW M3 Necka Unm Apyroro 3epHUCTOro maTepuana - Ha 1 M LmMpe OCHOBaHMS UNKU Ha BCIO LUMPUHY 3€MISHOrO NMonoTHa.
Kpome Toro, Ha AOPOXHbIX OA4EXAax KanuTanbHOro Tuna npegycMaTpuBaeTcsl ycTaHoBKa GOPTOBLIX KAMHEW, MAUT UM YCTPOUCTBO MOHOMUTHOIO GopTuka.

YkpenneHne o004YMH JOPOr NPOEKTUPYIOT B COOTBETCTBUM C ykasaHuamu CHul "ABTomobunbHble goporn. HopMbl NpoeKkTMpoBaHns" 1 pekoMeHaaunammu cneymnarnbHbIX
OOKYMEHTOB.
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KoHcTpyupoBaHMe NOKPLITUA U OCHOBaHUM AOPOXHbLIX OAEXA KanuTanbHOro Tuna
2.15. Bug, mapky u Tun accanstobeToHa Ang NOKpbITUS Ha3HayalT B COOTBETCTBUMM C NONOXeHMsMU aenctBytowmx CHull "ABTomobunbHele goporn” n FOCT "Cwmecu
acdanbTo6EeTOHHbIE AOPOXKHbIE, a9POAPOMHbIE 1 acdanbTo6eToH".

2.16. Hecywum crnoi OCHOBaHUSI OOPOXHbIX OOEXA KanuTanbHOro Tuna criegyeT ycTpauBaTb M3 MPOYHbIX MartepuanoB (WwebGeHOYHO-rpaBUMHO-NEecYaHbiX CMECEWN,
00paboTaHHbIX BSXKYLLUMM; PPaKLMOHUPOBAHHOIO LebHs, 00paboTaHHOro BA3KMM GMTYMOM MO CNocoBy NPOMUTKU UMK YIIOXKEHHOrO MO MPUHLUMIY PACKIMHKMA MESNKUM LWebHeMm
UNn rpaHyIMPOBaHHbIM aKTUBHBIM LUTAKOM, YKPENIEHHOMO NO METOAY MPOMUTKM LLEMEHTHO-NECHYaHOoN CMEChIO, U T.1.).

[na ycTponcTBa HWXKHEN 4acTy HEeCyLero OCHOBaHUSA B 3aBUCMMOCTU OT PaCYHETHbIX YCNOBUW ABMXEHUS MOrYT NPUMEHATBCS MOHOMUTHbIE (YKPENnIeHHble FPYHThbl U
KaMeHHble MaTepuanbl), a TaKkke 3epHUCTbIE MaTepuansl, oTBevaLwwme TpebosaHusam aenctaytowwmx CHulln FOCT.

B KOHCTPYKUUMAX OOPOXHbIX oAexXn And Oopor C TAXelNbiM U UHTEHCUMBHbIM OBWXEHUWEM Ha KOHTaKTe CrioeB U3 KPYMNHO3EePHUCTbIX U FpaBVII7IHbIX maTtepuanoB C
nec4yaHbiMu CrioAMM OCHOBaAHUA UJTN C TPYHTOM 3EMITAHOIO MOJIOTHa crneayeT npegycMmatTpuBaTb yCTpOVICTBO pa3nendarwmx npocyioek N3 reoTekCTuJibHbIX MaTtepuasroB C LEJIbo
npenoTBpaTtnuTb B3aMMONPOHUKHOBEHNE MaTepunanoB CMEXHbIX CIT0EB N CHMXEHNE O0JITOBEYHOCTU KOHCTPYKUUN.

KoHcTpynpoBaHMe NOKpbITMA U OCHOBaHUM AOPOXHbIX oAexa 06neryeHHOro u nepexogHoro TUNOB
2.17. [opoxHble opexabl 0brner4yeHHoro Tuna C YCOBEPLUEHCTBOBAHHbIMU MOKPbITUAMU (acdanbTo6eToHHble, AerTebeToHHble, M3 YepHOoro LWebHs, u3 webHs,
06paboTaHHOro BSXKYLUMMU NO CNOCOBY MPOMMTKM, M3 KPYNHOOBMOMOYHbIX MaTepuanoB, M3 MecdaHblX UMK CynecyaHblX FPYHTOB, 00paboTaHHbIX B yCTaHOBKE OWUTYMHOMN
3MyInbCuen COBMECTHO C LIEeMEHTOM) LienecoobpasHo npumeHsaTs Ha goporax lll, IV kateropwi, a Tarke |l npn ctagunHom cTpouTenscTBe.

2.18. lNpeaBapuTensHO TOMNLWMHY NOKPLITUSA U3 acansTobeToHa AOPOXHBLIX ogexd obrnerdeHHOro Tuna cnegyet Ha3HayaTb paBHOW 4-6 CM, a Npy MCNONBb30BaHUN OPYrnX
matepuanos (cMm. n1.2.17) - 6-8 cMm. OkoHYaTeNbHO TOMLWMHY NOKPLITUS YCTaHaBNNBAKOT PacyeToM.

2.19. Hecywue ocHoBaHuA AN 0OneryeHHbIX JOPOXHbIX OOEX[ C YCOBEPLUEHCTBOBAHHbLIM MOKPbITUEM YCTPAMBAKT M3 MOHOMMUTHbLIX UMM 3€PHUCTLIX MaTtepuarnos. [Mpu
aToM Ha goporax lll u IV kateropuii uenecoodbpasHbl OCHOBaHWSA U3 rPaBUNHO-MECYaHbIX cMecel, 06paboTaHHbIX aMyNbCUEN, OErTAMN U OPYTMMN OpraHUYECKUMUN BSXKYLLUMU;
pasnu4yHbIX MaTepuanoB M TPYHTOB WM MNOOOYHLIX MPOAYKTOB MPOMBILINIEHHOCTU, 0OpabOoTaHHbIX HEOPraHUYeCKMMW WM KOMMIEKCHBIMU  BSDKYLUUMU;  LLEeBEHOYHBbIX |
LebeHOYHO-TpaBUIHBLIX CMECEN.

2.20. OopoxHble ogexabl C MOKPbITUSAMU MepexogHoro Tuna (webeHouHble M rpaBuiAHble U3 MPOYHbLIX MOPOA, M3 ManomnpoYHbIX KaMEHHbIX MaTepuarnioB U rPyHTOB,
YKPEMMEHHbIX OpraHnYeckMMm, HEOPraHUYECKMMM UITM KOMMITEKCHBIMU BSDKYLLUMMKU, MOCTOBbIE M3 BYrbKHOIMO M KONOTOrO KaMHsi) MOXHO npegycmartpuBaTtb Ha goporax IV n V
kaTeropun, a Takxe lll npu cTagninHoOM CTpoUTENbLCTBE.

Mpy NpoeKkTMpoBaHNM JOPOXKHBLIX OAEX C NOKPbITUEM NEPEXOAHOr0 TUNa Haao CTPEMUTLCH K TOMY, YTOObI OHa cocToana u3 1-2 cnoes.

[ns nokpbITuiA, ycTpanBaeMbix MO CNOCOBY 3aKmMHKW, NPUMEHSIOT (PpakLMOHUPOBaHHBIV LWebeHb eCTEeCTBEHHbIX FOpPHbIX MOpoa, LWebeHb U3 ropHOPYAHbIX OTXOA0B M
ManoakTMBHbLIX MeTannypruyeckux Lwnakos, oteevawwme gencteyowmnm FOCTam Ha webeHb M3 eCTECTBEHHOro KamHs Ans CTpouTernbHbIX paboT, u webeHb LwakoBbli

OOMEHHbIV 1 cTanennaBunbHbIA 4Ns 4OPOXHOro cTpomutenscTea”.

2.21. |_|pl/1 KOHCTPYUpoBaHMN OOPOXHbIX o4eXO nepexogHOoro tuna Kak nepBooqepe/J,Hoﬁ KOHCTPYKUUMN Ha nepBoﬁ cTagum HeobGxoOoMmo Mcnonb3oBaTb mMmaTtepuarnsl,
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KoTopble oOTBeyaloT TpebGoBaHMSAM, MpeabaABnseMbiM K MaTtepuanam [Ans YCTPOMCTBA CMOEB OCHOBaHWMSA MOA YCOBEPLUEHCTBOBAHHbIE MNOKPbITUA. [nNA cokpalleHus
nepBoHayYanbHbIX 3aTpaT MpY COOTBETCTBYHOLLEM TEXHUKO-3KOHOMMUYECKOM OBOCHOBaHMM OOMNyckaeTcs ycTpauBaTb YMPOLUEHHbIe KOHCTPYKLUMKU, OBWXKEHWEe Mo KOTopbiM B
HebnaronpusTHLIA Nepvod roga AoSHKHO GbiTh OrpaHUYeHo Mo Harpy3ke Ha 0Cb TPAHCMOPTHBLIX CPEACTB, MO CKOPOCTU U UHTEHCUBHOCTM.

KOHCTPYVIPOBaHVIe AONOJIHNUTEJIbHbIX Clt0eB OCHOBaHuA

2.22. Mopo3o3aluMTHble CroM ycTpauBaloT U3 CTabuibHbIX 3€PHUCTBIX MaTepuanos: Necka, Nec4aHo-rpaBUMHON CMeCK, rpaBus, LeOHs, LWnakoB U Ap., U3 TPYHTOB,
YKPENMNeHHbIX BSOXKYLLMMM, UNn ruapoddobrsnpoBaHHbIX PYHTOB, a Takke U3 ApYrnx HenyuYnmHUCTbIX Matepuanos. [NokasaTtenem nx npurogHoCTU No MOPO30CTOMKOCTM SBMSIETCA
CTeneHb MYyYUHUCTOCTU, onpeaensemas B nabopatopHbix ycnoBusx cornacHo gencreytowemy FOCT. [JonyckaeTcsa NpUHMMATL 3HaYeHUs CTEMEHN NMyYMHUCTOCTM Mo Tabn.4.1. un
4.2 HacTosiwmx Hopm.

2.23. Mop0o303alLLMTHbIN CNOW U3 3ePHUCTLIX MaTtepranosB ¢ KOIPMULNEHTOM uUnbTpaumm He MeHee 1-2 M/CyT MOXET BbINOMHATL (PYHKLUUIO U OPEHNPYIOLLIErO Crosl, YTO
TpebyeTcs noaTBEPAUTE COOTBETCTBYIOLLMM pacyeToM. B aToMm crnyvae ero yctpavBaltoT Ha BCIO LUMPUHY 3€MISHOrO MOfoTHa C BbIXOAOM Ha OTKOCHI HaChIMW UK C YKIagKon
TpyG4aTbIX APEH UNKU OPYrMX BOOOOTBOASILLNX YCTPOWCTB.

TonuwunHa Mopo303aLLMTHOrO CrNosl yCTaHaBNMBAETCSl pacYeToM B COOTBETCTBUM C pa3a.4 HacToswmx Hopm, a ero wmprHa AosmkHa NpeBbilaTh LWNPUHY BbllLENeXallero
cnost He meHee 4yeM Ha 0,5 M C KaXgon CTOPOHbI.

2.24. B mecTax NpuMbIkaHWSA KOHCTPYKTUBHBIX CNoeB HeobxoAnMo npedycmaTpuBaTb NepexogHyto 30Hy, B npedenax KOTOPOW KOHCTPYKUUSI JOPOXHOW OAexXabl AOMMKHA
N3MEHATbCA Takum 0bpasoM, YTOObl Ha KOHLAX 9TOW 30Hbl MyYeHWe FPYHTOB COOTBETCTBOBAamNo Obl 3MMHEMY MOAHATUIO Ha conpsaraeMblX yyacTkax. [nvHy nepexogHon 30HbI
HasHayaloT TakuMm 06pa3oM, YTOObI MIHTEHCMBHOCTb M3MEHEHWS NMyYeHnsi TpyHTa He npesbiwana 0,2 cMm/m npu ycTponctee acansTobeTOHHOro NOKPbITUS.

2.25. Ha nyynMHoonacHblXx y4acTkax, rae TeXHUYEeCKM HEBO3MOXHbl WM SKOHOMMUYECKM HelenecoobpasHbl TpaguLMOHHbIE MeponpuaTust no obecrnedeHuio
MOPO30YyCTONYMBOCTM, CreayeT npeaycmaTpuBaTth TEMMOU30NMPYHOLWME CroM M3 crneumanbHbiX MaTepuarnoB Afs YacTUYHOro UNM MOSHOro MpenoTBpalleHnsl NpoMep3aHuns
3eMIsiHoro rnosfoTHa. [ns ux yctpoinctea B 0cob6o HebGnaronpusTHbIX FPYHTOBO-TMAPONIONMYECKMX YCNOBMSAX ("MOKpbIE" BbIEMKW, 3EMIISTHOE MONTIOTHO B HYNEBbLIX OTMETKaX, HU3KNe
HacbInu, rae rinybrvHa npoMep3aHusi NPEBbILWAET PacCTOsIHUE OT MOBEPXHOCTM MOKPLITUS A0 YPOBHS FPYHTOBLIX BOA UMW ANUTENBbHO 3acTavMBalOLLMXCS NMOBEPXHOCTHLIX BOA)
crnedyeT paccMaTpuBaTb BO3MOXHOCTb NPUMEHEHMsI neHonnacToB. Beibop HeobxoamMmoi Mapku neHonnacta cnegyeT NpoM3BoaUTb B COOTBETCTBUM C pa3sa.4 HacToswmux Hopw.

B kauecTtBe TENNOM3ONSALUNOHHOIO mMaTtepunana MOXHO UCMNOoNb30BaTh TaKXKe Nerkne GEeTOoHbI, KOMNO3NLINKN N3 YKpenneHHbIX BAXYLLMMN MECTHbIX MaTepuanos (prHTOB) nnn
OTXO040B NMPOMbILLNMEHHOCTU U NMOPUCTbIX 3anonHuTenemn (KepaM3I/1T, nepnuT, arnonopuT, rpaHynbl NOJINCTUPOa, USMellb4eHHble OTXOAbl I'IeHOI'IJ'IaCTa) nap.

PaccTosiHue OT NOBEPXHOCTM NOKPLITMS OO TENNOU30NMPYIOLLEro Cnos U3 neHomnnacrta JOJKHO ObiTe He MeHee 0,5 M (ans ucknioYeHust rononega), a ero WmMpuHa JormkHa
npeBbIaTb LWMPKHY Mpoedxen yYactn Ha 0,5-1,5 M C Kaxagol CTOpPOHbI B 3aBUCUMOCTM OT rMybuHbI MpoMep3aHus 3eMIISHOrO MOJIoTHa, a Mpu pacyeTe Ha HeponylleHue
NpoMep3aHusa TPYHTOB MoA AOPOXHOM ofexaon - Ha 1,0-2,0 m. TonwmHa nepBoro Hag nnvMTamMu NeHonnacTa crosi necka AofkHa ObiTb He MeHee 0,2 M B YNNIOTHEHHOM
COCTOSIHMM.

TO.I'ILLI,I/IHy M pacnonoxeHne Tension3onupyrulero Criod B KOHCTPYKUMKM onpenendarT TenNoTeXHNYECKMM pacyHeToM. ﬂeq)OpMaLl,l/IOHHble N NMPOYHOCTHbIE XapaKTEPUCTUKN
MaTepuana crnosd, a Takxke TOmnWwMHY nocneaHero cneayetT ydnTbiBaTb NPU pacyeTe ,EI,OpO)KHOVI KOHCTPYKUMN Ha NPOYHOCTb.

MI/IHI/IMaJ'IbHyFO FJ'Iy6I/IHy pacnonoxeHna Tennon3onAuMOHHOIo mMartepuana OT NOBEePXHOCTU NOKPbITUA YTOYHAKOT MO AaHHbIM perunoHaribHOro onbiTa 3Kcniyataunn
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KOHCprKLI,I/IIZ C Tennon3onunpyrwmmmMmmn Crnoamn.

OnTyMarbHY0 KOHCTPYKLMIO U TUM TEMOM30NSALMOHHbIX MaTepuarnoB crieayeT BblbupaTb Ha OCHOBaHWM TEXHUKO-3KOHOMMUYECKOTO CPaBHEHWSI BapUaHTOB, PaBHOLEHHbIX
MO MOPO30YCTONYMBOCTMU.

2.26. [peHupytowme cnou npu 3-ei cxeme yBnaxxHeHust paboyero crosi 3eMsiHOro NofoTHa yCTpanBaloT Ha BCeX y4yacTkax; npu 1 n 2-i cxemax - B panoHax ¢ 6onbmm
konmyectBom ocagkoB (lI-1ll JOPOXHO-KNMUMATUYECKME 30HbI), @ TakKe eCnM B OCHOBAaHWM MPOE3XKEN 4acTU BO3MOXHO CKOMMEHUEe BOAbl, MPOHMKAKLWEN C MOBEPXHOCTU
(3aTskHble NMPOAONbHbIE YKIOHbI, HANU4Me CPaBHUTENBHO NErko BOA4OMNPOHMLIAEMbIX FPYHTOB Ha 0BOYMHaX, BOrHyTble Mepenombl NPOAOMbBHOro Npoduns, npunerawowme K
npoesxen YacTu 3eneHble HacaKAEeHUS 1 ra3oHbl 1 ap.).

OpeHupytowine cnon cnefyet ycTpamBatbh U3 Mecka, rpaBUNHbIX MaTepuarnoB, OTCOPTUPOBAHHOIO LUNaka M Apyrux unbTpylowmx matepuanoB. B KOHCTpykumsax, roe
OPEHUPYIOLLMIA CIION pPacnosioXeH Bbille rnyOuHbI NpoMep3aHus, Matepuarnbl OMKHbI 0b6nagaTtb MOPO30CTOMKOCTBLIO U AOCTAaTOYHOM MPOYHOCTLIO. Tpebyembin koadhpuumeHT
dunbTpaumm matepuana ApeHUpPYIOLLEro Cnos onpeaensaiT pacyeToM, yUMTbiBas reoMeTpuyeckne napameTpbl NPoe3Ken Yactu 1 gpyrue ycrnoBusi, HO OH OOIDKEH COCTaBNATb
He MeHee 1 1 2 M/CyT COOTBETCTBEHHO Ha y4acTKax B HachINu 1 BbIEMKE.

I'IpM Bbl60pe MaTepumana and gpeHnpyrLuiero crnoa y4mntbiBatoT NMPOYHOCTHbIE CBOWCTBa, BNusLWMeE Ha NPOYHOCTb ﬂ,OpO)KHOVI oaexnabl.

B GonblunHCTBE cny4vaeB, 0COBEHHO Ha My4YMHOOMACHLIX yYacTKaX, pauMoHanbHO YCTPOWCTBO BEPXHEW YacTW 3eMIsIHOrO MofoTHa M3 ApeHupylowero martepuana 6es
BogooTBoaa. Ecnu o6bem Boabl coctaBngaet 6onbwe 0,007 m/cyT Ha 1 M2 npoesxen 4acTu, a Takke B BbleMKax U B MecCTax C HyneBblIMM OTMETKaMu, TO paccmaTpuBatloT

BapunaHT yCTpOﬁCTBa npoaoSibHbIX pr6‘-IaTbIX ApeH (M3 pPa3nmM4yHbIX MaTepunarnoB, a TakkKe MIOCKUX NreOCUHTETUYECKUX OpPeH U ,D,p.) Y Kpaes npoe3>|<e171 4acTun C nonepeyHbiMun
BbilMyCKaMu, a TakXxe nNpoaosibHOro ApeHaxka 13 KpyrnHonopnucTtoro matepuana.

,El,peHa>|<Hy+o KOHCTPYKUMIO cnenyert BbI6MpaTb Ha OCHOBaHUN TEXHUKO-3KOHOMMNYECKOIro CpaBHEHNA BAapUaHTOB.

2.27. Ha yyacTkax ¢ 3aTsbkHbIMU YKNOHaMu (NpogosibHbINA YKINOH 6onblue NonepeyHoro) Ans nepexesaTa U 0TBoda BoAbl, NepeMeLLatoLLencs B ApeHUPYOLLEM Cnoe BAOSb
Joporu, npegycMmatpuBaloT YCTPOWCTBO MENKMX MPOpe3ell B TPYHTOBOM OCHOBaHWM C YKIAQKOM B HUX NepdOpUpPOBaHHbLIX TpyO, TpybuaTbix unbTpoB unm wWebHs ¢
NpPOTUBO3aNIMBatoLLEN U30NALNEN.

2.28. C uenblo CHM3NTb HaKOMJIEHWE Briary B BEPXHEWN 4YacTu 3eMIISIHOro MosIoTHa MOXHO NMpeayCcMOTpeTb BOAOHENPOHULLAEMbIE NMPOCMONKN (M3 pPa3NnYHbIX MaTepuarnos)
Ha BCHO LUMPUHY 3eMNSHOro nonoTHa. [Npu wuprHe 3emnsiHoro nonotHa 6onee 15 M 1 HanM4YMM BOAOHENPOHULLIAEMOTO MOKPLITUS AOMYCKAETCS YCTPONCTBO 3aMKHYThIX MPOCIOEK
("obormM") Ha WMpUHY npoe3axen YacTu. [MybnHa 3anoxeHnsa NPOCNONKM OT NOBEPXHOCTU NOKPbLITMSA BO || AOpOXHO-KNMMaTU4eckon 3oHe aomkHa 6biTb 6onee 90 cm, B 111 - 80 cm,
BIV-70cmuBYV 30He - 65 cm.

2.29. KanunnaponpepbiBatowue npocnovikn tonwmHon 10-15 cm n3 KpynmHO3EpHUCTOrO Mecka Wnv rpaBus yCcTpaumBaltT Ha BCHO LUMPUHY 3E€MASHOro nonoTHa. [Ons
npegoxpaHeHus oT 6bICTPOro 3arpsa3HeHns nog NPOCNONKOM U Had Hewn Heobxoaumo npegycMmaTpmBaTb NPOCAONKN (OUNBTPBI.

2.30. B 1XHbIX paloHax CyLeCTBEHHOE YMEHbLUEHNE oObema MUrpupytolen (NpeMMyLLecTBEHHO napoobpasHon) BnarM MOXHO AOCTMYb C MOMOLLBK CIIOEB
napov3onauuM 13 MoNMMEpPHbIX PYNOHHBIX MaTepuanos, rpyHTa, o6paboTaHHOro OpraHMY4ecKMM BSDKYLUMM BELLECTBOM, MIN CIOeB U3 TWaTernbHO YNMOTHEHHOro rpyHTa B
n 2 L\
oborime".
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2.31. Ecnn KpynHOOGMOMOYHbIN MaTepuan (Tuna webHsA, rpaBus, WNaka) yknaablBaeTCd HEnoCPeACTBEHHO Ha FPYHT 3eMMsHOro MofoTHa, TO npeaycMmaTtpusatoT
MPOCIONKY, NPENSITCTBYHOLLY0 B3aMMOMPOHUKAHMIO MaTeprarnoB CMEXHbIX CIOEB, N3 Menkoro webHs, BoiceBok (0-10 MM), rpaBUIHO-NECUYaHbIX CMECEN, KPYMHbIX U CpeaHen
KPYMHOCTM MECKOB, HEMbIIeBATbIX LUMAKOB, HEMYYUMHUCTbIX 30JIOLLSIAKOB, CUHTETUYECKMX TEKCTUIbHbIX MaTepuarnioB M Ap. TonwuHa 3alWMTHOM NPOCIIONKM W3 TPYHTAa,
YKPEMNIIEHHOrO BSKYLLMMU, 5-8 CM; M3 3epHUCTOro mMaTtepmana - oT 5 go 20 cM B 3aBUCUMOCTM OT CTEMEHM YBMAXHEHUSI TPyHTa 3eMJISHOro nosnoTHa. [Mpocnonky us
reoTeKCTUIbHBIX MaTepuaroB criegyeT npeaycMmaTtpuBaTh Takke Npu yYKagake KpynHOMOPUCTLIX MaTepuaroB Ha necyaHbiii crnov Ha goporax I-lll kateropui.

OCco6eHHOCTU KOHCTPYMPOBaHUSI AOPOXKHbIX OAEXA CO CNOAMU U3 MaNonpPoOYHbIX
MaTepuasnoB U NOOGOYHLIX MPOAYKTOB NPOMbILLNIEHHOCTU
2.32. BO3MOXHOCTb MPUMEHEHUST B AOPOXHbIX OAexaax cnabbix W3BECTHSKOB, OMOKW, FPaBUMHLIX MaTepuanos, OPECBbl, paKylLleYHUKA WMCKYCCTBEHHbIX KaMEHHbIX
MaTepuanos u gp. 6e3 obpaboTku BSXKyLIMMU oOnpefensieTcss COOTBETCTBMEM WX CBOWCTB TpeboBanuam pencteytowero NOCT. Ha yvacTtkax ¢ HeGnaronpuaTHbIMU
rPYHTOBO-TMAPONOrMYECKUMM YCNOBUSIMUA HE OOMNYCKAEeTCA UCNONb30BaHME B OCHOBAHWUM (OaXe HWKHWUX CrioeB) HeobpaboTaHHbIX MaTtepuarnoB, He OTBEYalLmnxX No 3epHOBOMY
coctaBy TpeboBaHusam gencteytowlero NOCT, a Takke maTepuarnbl C YUCAOM NAAcTUYHOCTM YacTuy, menbye 0,16 Mm Bbiwe 7.

2.33. lD,O[Z)O)KHI:Ie ogexnabl C NMoKpblITEM U3 06p860TaHHbIX mnn HeO6pa6OTaHHbIX Manonpo4HbIX MaTepunanoB Ha nec4aHoOM, FpaBMVIHOM N LLeBEHOYHOM OCHOBAHUSIX UMK
Ha OCHOBaHWUAX U3 YKPENJ1eHHOro rpyHta gonyckaroTcAa B Vunv OOPOXHO-KNMNMaTU4EeCKNX 30HaxX NMpn MHTEHCUBHOCTU OBUXEHUA HE 6onee 100 aBT/cyT C Harpy3K017| Ha OCb HE
6onee 70 kH. |_|pl/l OGonblUe MHTEHCMBHOCTU OBWXEHUsI Bcerga cnenyet npepycmatpmBaTtb 06pa60TKy MasnornpoYHbIX MaTepuanoB OpraHM4YeCKMMm n HeopraHn4eCknmmn
BAXYLLMMN.

Ons ycTponctBa OCHOBaHWN MOA YCOBEPLUEHCTBOBAHHbIE TMOKPbITUA WM MOKPbITUA Ha aBTOMOOUNbHLIX gdoporax V-V kaTteropuii MOXHO MCNONb3oBaTb
LebGeHOYHO-TpaBUNHO-NecYaHble CMEeCK Ha OCHOBE Cnaboro M3BECTHAKOBOIO LWebHs, pakylledHmKka, peyHblX NecyaHnkoB 1 Ap., a Takke rpaBUiHble MaTepuansbl, YKpenneHHble
HeopraHN4YecKMM BSXKYLLMM.

2.34. WnakoBbin wWebeHb U3 BbICOKOAKTMBHBIX M aKTMBHbLIX LUMIAKOB MOXHO MPUMEHATb AMs YCTPOWCTBA MOKPbITUA Ha aBTOMOOMNbHbIX goporax V-V kateropui m
OCHOBaHUM (U3 yNny4lleHHbIX U HeymnyyLleHHbIX WwakoB) Ha goporax lI-IV kateropwi. LLlebeHb HeyCTOMYMBOW CTPYKTYPbl U3 aKTUBHbIX LUMIAKOB MOXHO MCMONb30BaTb TOMbKO B
OCHOBaHUsIX, a WwebeHb N3 ManoakTMBHbIX LUIAaKoB HEYCTOMYMBOM CTPYKTYpPbI - MOCHe NpUobpeTeHns MU YyCTONYMBOWN CTPYKTYPbI.

[ns NoBbILLEHUST MOHOMNUTHOCTW M NMPOYHOCTM CIOEB M3 KUCTbIX MaNoaKTUBHbIX LUMTAKOB C MOAYeM OCHOBHOCTU HUXe 1 cnefyeT npegycmatpuBath 400aBKy K LLTAKOBOMY
LLEeBHI0 MeNKMX 4acTul, M3 akTUMBHbLIX LUNakoB U 2-3% raweHon nssectu unu 20-25% (macchbl webHsi) MONoToro rpaHynMpoBaHHOrO LWnaka. [ns yCTponcTBa CroeB JOPOXKHbIX
ofexn C ynyylweHHbIMU NPOYHOCTHBIMK U AehOpMaLNOHHBIMW Ka4ecTBaMu NPUMEHSIETCS LUMAKOBbIN LWebeHb, 00paboTaHHbIA OPraHNYEeCKUMN U MUHEPATbHBIMU BSDKYLLUMMN.

Kucnble metannyprudeckue wnakui uenecoobpasHo obpabaTtbiBaTb kaMeHHOYrornbHbIMK gertammu (¢ yyetom TpedoBanun FTOCT Ha gertu), koTopble obragatoT bonee
BbICOKMMM afre3MoHHbIMM CBOMCTBAMM MO CPABHEHUIO C HEPTAHBIMU, @ Takke BUTYMHON aMyIbCUEN C U3BECTLIO, aKTUBHOW 305101 yHOCA U T.4.

MoBbIiweHue NMPOYHOCTN U cTabunbHoCTU paﬁoqero CIloA 3eMnsAHOro nNoJyioTHa
2.35. [1ns nosblLeHMS NPOYHOCTN U cTabunbHOCTU pa6oqero CInos 3eMIIIHOrO MoJI0THa HeobxoaMMo NMPUMEHATb HENYYNHUCTbIE, Marony4YnHUCTbIe U CJ'IaGOHGGyXGI'OLLI,VIe
FPYHTbI; 3alUNTY rpyHTa OT yBNaXXHEHUA NOBEPXHOCTHbIMM U NOA3EMHbIMM BOOAAMU U T.M.

B 1ll-V pgopoxHO-KNMMaTUYEeCKMX 30HaX Ha y4vactkax C 1-i CXeMOW YBRaXHEHUs [onyckaeTcsa ynnoTHeHue BepxHen vactu paboyero cnos (tonwmHon 30-50 cm) go
koadpcpumumeHTa ynnoTHeHnss 1,0-1,05. Cnown rpyHTa nNOBbILLEHHOW MNMIOTHOCTU CriedyeT paccMaTpuBaTb Kak CaMOCTOSTENbHbIA KOHCTPYKTMBHBIA CMOW, pacyeTHble



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP
CrtpaHuua 12

AedopMaLMOHHbIE U MPOYHOCTHLIE XapaKTePUCTUKMN PYHTa KOTOPbIX HA3HAYaloT Ha OCHOBE crieLuanbHbIX UCTIbITaHWA.
Mpwv yCTPOWCTBE CMOSi MOBbILUIEHHOW MIIOTHOCTU U3 CBSI3HOMO (HabyxatoLero) rpyHTa npegycmMaTprBaloT Mepbl Mo 3aluTe ero oT YBIaKHEHUs.

2.36. lNpn pac4yeTHOM OTHOCUTENBHOW BIAXHOCTU TrpyHTa Oonee 0,7 B uucre BO3MOXHbIX MEPOMPUATUA MO MOBbILEHUIO CTabunbHOCTU pabovero cnos cregyet
paccmaTpvBaTth YKpEnneHWe ero BepxHen 4YacTu HebomnbliuMm KonmuyecTBoM Bskywmx (Hanpumep, 3-4% uemenTta, 10-15% 30m yHOca unu rpaHynvMpoOBaHHbIMM LUTaKaMMu,
N3BECTbLIO U T.M.).

Y4yeT permnoHanbHbIX 0COGEHHOCTEN
2.37. lpyn npoeKkTMpoBaHUN [OPOXKHbBIX OAEXO B pPasfUuHbIX pernoHax, Hapsgy C yd4yeTom OOLWMX HOPMAaTUBHBLIX MOMOXEHMM W HacToAwmx Hopwm, cnepyet
PYKOBOACTBOBATLCS YKa3aHUsIMU crieumarnbHbiX pPerMoHanbHbIX HOPMAaTUBHO-TEXHUYECKUX OOKYMEHTOB, YTBEPXOEHHbIX B YCTAHOBMEHHOM nopsiake. [Mpu OTCYyTCTBUMM Takux
OOKYMEHTOB crnefyeT pyKOBOACTBOBATLCS NOSNIOXEHUAMU HACTOALLMX HopMm.

2.38. PacuyeTHble Temnepatypbl, AedOpMaLMOHHbIE U NMPOYHOCTHbIE XapaKTEPUCTMKM TPYHTOB U AOPOXKHO-CTPOUTENbHBIX MaTepuarioB npu OTCYTCTBUM PEermoHarnbHbIX
HOPM creflyeT HasHayaTb B COOTBETCTBMM C PEKOMEHAAUMSIMM NPUNOXEHUR 2 1 3 (CNpaBOYHbIX).

2.39.B paVIOHaX pacnpoCcTpaHeHUA BE4YHOMEP3JblX TPYHTOB OAOPOXKHYKO o4eXay KOHCTPYUPYHT C y4eTOM NMpUHUKMNOB peryrinpoBaHna mMep3rfioTHOro COCToAHMA Ha OCHOBE
TenNOoTEXHNYECKUX pacHeToB, BbIMNOJIHAEMbIX MO cneunanbHbiIM HOPMaTUBHO-TEXHUYECKUM OOKYMEHTaM.

Mpn NpoeKkTUpoBaHWM LOPOr B paiioHax OpOLUaeMblX 3eMeflb HeOOXOAMMO Y4YuTbiBaTb HeGraronpusTHoe BRUsiHE Ha paboTy OOPOXHOW KOHCTPYKLMMW MOBbLILUEHHOMO
YPOBHS1 MOA3EMHbIX BOA BO BPEMSI MOSIMBOB CENbCKOXO3ANCTBEHHbLIX Yroauii, MECTHOrO MOBbILIEHUS NOA3EMHbIX BOA BOMM3N COOPYXEHWUA OPOCUTENBHOW CeTu, 3aTOMneHus
pe3epBOB 1 BOLOOTBOAHbIX KIOBETOB.

Mpy KOHCTPYMPOBaHMKN JOPOXHbIX OAEXA B MecyaHblX NyCTbIHAX crneayeT npegycMaTtpuBaTth YKpenneHue NoBepXHOCTM Necka Nof AOPOXHOW OAEXOoW: B BUAE CIosi U3
CBSI3HOIO FpyHTa TOMLWMHOM 15 CM Mnn 13 ONTUManbHOW CMECU Mecka W CyrfnHKa, UM u3 necka, obpaboTaHHOro GUTYMHON 3MYynbCUEN, C UCNOMb30BaHNEM FeOTEKCTUNMbHbIX
mMaTepuarnos u T.n.

3alnTHbIE CINOW M3 YKPEMMEHHbIX UMW HEYKPENnSieHHbIX MaTepuarnoB Ha 3eMSISHOM MONIoTHe M3 GapXaHHbIX NEecKoB credyeT paccMaTpuBaTb Kak KOHCTPYKTUBHbIE
aneMeHTbI JOPOXHOW 0AeXabl.

MpYHUMNBI HA3HaYeHUA KOHCTPYKLUUIN AOPOXKHbIX OAeXA NPU NPOEeKTUPOBAHUMN PEKOHCTPYKLIMM CYLUeCTBYIOLWMUX AOPOT
2.40. Ha y4acTkax peKOHCTpyMpyeMbIX [OPOr, rae YCTpauBalT HOBYH [OPOXHYI ofexdy, MPOeKTUpPOBaHWe [OPOXKHOW oAeXAbl BbIMOSHSAT B COOTBETCTBMU C
HacToswmMu Hopmamu. Mpu coxpaHeHnM U UCronb30BaHNM CTapoi AOPOXKHON ofexabl criedyeT PyKOBOACTBOBaTLCS MOMOXEHUSIMU CrieLanbHbIX HOPMaTUBHbBIX JOKYMEHTOB
Ha OCHOBE AeTarlbHbIX AaHHbIX O KOHCTPYKLMW CYLLECTBYIOLLEH JOPOXKHON OfeXadbl, COCTOSIHUN €€ KOHCTPYKTUBHbIX CIIOEB M OLLEHKU CMIOCOBHOCTU 3TUX CIIOEB BbIMOSIHSATL CBOM
byHKUMK. NS NonyYeHns CXOOHbIX AaHHbIX CYLLECTBYHOLAsn AOPOXHas ofexada U paboumii Crioi 3eMNISHOro MoJSioTHa AOMKHbI ObITb AeTanbHO 06cneaoBaHb! C BhINONHEHVEM
OypoBbIX M Apyrux paboT M MCMbITaHWUIA, MO3BOMSIOLMX MOMYyYUTb HEoOXoAuMMylo MHGopMaunto. KonmyecTBEeHHYI OLEHKY MPOYHOCTM U MOPO3OCTOMKOCTU KOHCTPYKLMK
OCYLLECTBMAT N0 MeToAaM, U3NOXEHHbLIM B HacToalwmx Hopmax.

Mpun paspaboTke NPOEKTHOrO peLLeHNs JOSMKHbI ObITb pacCMOTPEHLI BONPOCHI:
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- L1enecoobpas3HOCTN UCMONb30BaHNA CYLLECTBYHOLLEN JOPOXHON oaexabl UNv OTAENbHbIX ee KOHCTPYKTMBHbIX CrioeB 6e3 npeaBapuTenbHOro paspyLleHus:;
- LenecoobpasHOCTb UCMOSb30BaHUS MaTEPManoB KOHCTPYKTUMBHBIX CIIOEB MOcrie UX nepepaboTky;

- HEO6XOAUMOCTb YCUIEHUS CYLLEECTBYIOLLIEA KOHCTPYKLMK;

HeobXxoOMMOCTL NOBbLILLEHMS MOpO3OCTOl7IKOCTVI CyLlJ,eCTBy}OLLI,eVI KOHCTPYKLUUW;

HeobX04MMOCTb YIy4LLIEHUS APEHUPOBAHMUS CYLLECTBYHOLLEN KOHCTPYKLNN;

Heo6XoaMMOCTb N3MEHEHMS KOHCTPYKUWUWN yKpenneHna 00604MH;

HeobXoaUMOCTb YLUMPEHUST OPOXKHON oaexabl 1 cnocob yLumpeHus.
3. PACYET OOPOXHbIX OOEXO HA MPOYHOCTDb

OcCHOBHbI€e NONoXeHnaA
3.1. oA NPOYHOCTBIO AOPOXKHON OAEXKAbl MOHUMAIOT ee CNOCOBHOCTb CONPOTUMBAATLCA NPOLECCY Pa3BUTUS OCTaTOYHbIX AedopMaumin U pa3pyLLieHUii No4 BO34ENCTBUEM
KacaTeNnbHbIX U HOPManbHbIX HAMPSXXEHUIN, BO3HUKAIOLWMX B KOHCTPYKTUBHBIX CMOAX U MOACTMMAKOWEM rPYHTE OT pac4eTHOW Harpysku (KpaTKoBPEMEHHOW, MHOrOKpaTHOW Mmu
ANUTENbHO AENCTBYIOLEN OQHOKPATHOM), NPUIMOXEHHOW K MOBEPXHOCTU MOKPbLITUS.

3.2. MeToauka OLEHKM MPOYHOCTU KOHCTPYKLMUM BKITHOYAET OLIEHKY MPOYHOCTU Kak KOHCTPYKLUM B LIENOM (C UCMOMb30BaHWEM SMMUPUYECKON 3aBUCMMOCTM J0MYCKaemMoro
ynpyroro npormba oT uncna npunoXeHUn Harpysku), Tak U C y4eTOM HaNPSKEHWUIA, BO3HWKAIOLLMX B OTAENbHbIX KOHCTPYKTUBHBIX CMOSIX U YCTaHABMUBAEMbIX C UCMOSNb30BaAHNEM
peLLeHUIA TEOPUN YNPYTOCTW.

3.3. [opoxHylo oaexay cnegyeT MpOeKTUpoBaTb C TpebyeMbiM YpPOBHEM HaAeXHOCTM, Mof KOTOpPOW MOHMMAalT BeposiTHOCTb Ge3oTkasHoW paboTbl B TeyeHue
MEXpeMOHTHoro nepuoga. OTka3 KOHCTPYKLMKU NO NPOYHOCTU (DU3NYECKM MOXKET XapakTepu3oBaTbcsi obpasoBaHMEM MPOAOSNbHON U NoNepeyHoi HEPOBHOCTEN MOBEPXHOCTY,
CBSI3aHHOW C MPOYHOCTLIO KOHCTPYKUMM (MonepeyHble HEPOBHOCTU, KOMesi, YCTanoCTHble TPeLUHbl) C NOCNeayrWnM passuTemM Apyrux BMOOB AedopMaunii U paspyLieHui
(YacTble TpelmHbl, ceTka TPEeLUH, BbIOOWHBI, Npocagkv, NponoMsl 1 T.4.). HomeHknatypa OeteKkToB 1 MeToanka UX KONMYeCTBEHHOW OLeHKM ONpeaenstoTcs cneuuanbHbIMm
HOpMamu Ans SKCnsyaTauum SOpor.

3a KONMYeCTBEHHbIV NokasaTerlb OTka3a AOPOXHOM OOeXAbl KaK 3rieMeHTa JIMHENHOrO UHXEHEPHOIo COOPYXXEHUST UCMOSb3YOT NpeaenbHbIn KO3MUUNEHT paspyLUeHnst
iy , NPEACTaBNAOLNIA CODON OTHOLLEHNE CYMMapHO NPOTSXKEHHOCTM (UNM CyMMapHOW NnroLiaamn) y4acTkoB AOporu, TPeOYHOLWMX peMOoHTa 13-3a HeJOCTaTOMHOW NPOYHOCTU

D,OpO)KHOl;I ofdexabl, K oben NPOTAXEHHOCTU (MJ'II/I obLwen I'IJ'IOLLI,a,EI,I/I) Ooporn mexay KoppecnoHOAMPYHRLWUMN NMYyHKTaMN. 3Ha4veHns P?EP B 3aBUCUMOCTWU OT KanuUTalnbHOCTU
ﬂ,OpO)KHOl;I oaexabl N Kateropnun ooporu cnegyet npuHMMaTb B COOTBETCTBUU C Tabn.3.1.



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP
CtpaHuua 14

Tabnuua 3.1

Tpebyemble MMHMManNbHbIe KO3(PULMEHTbI MPOYHOCTU NPU 3afaHHbIX YPOBHAX HaAEeXXHOCTH
ANsl pacyeTa AOPOXHbIX 0AeXA MO pasfIuiHbIM KPUTEPUSIM MPOYHOCTH

Twvn gopoxHomn KaTteropus MpenenbHbIn 3apgaHHas Tpebyemblii KOIDULMEHT NPOYHOCTH
oaexabl aoporu KoadppmumneHt HaEXHOCTb Mo KpUTEPUIO
paspyLueHus &
H
Pip
ynpyroro ?:;ormGa caBura KEP "
Kn}' pacTsKeHust npu
nsrnbe K;E,P

KanutanbHbin | 0,05 0,98 1,50 1,10
0,95 1,30 1,00
Il 0,05 0,98 1,38 1,10
0,95 1,20 1,00
1l 0,10 0,98 1,29 1,10
0,95 1,17 1,00
0,90 1,10 0,94
1\ 0,10 0,95 1,17 1,00
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0,90 1,10 0,94

0,85 1,06 0,90

0,80 1,02 0,87

Ob6ner4yeHHbIN 1 0,15 0,98 1,29 1,10
0,95 1,17 1,00

0,90 1,10 0,94

\% 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

Vv 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
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MepexogHbiv \Y 0,40 0,95 1,17 1,00
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

I'Ipmmeanme. lD,O[Z)O)KHble ogexnbl nepexoaHoro Tna no KPUTepPUIo pacTtaxXeHna npu narnbe He paccynTbiBaOT

3.4. TpOYHOCTb KOHCTPYKLMM OLlEeHMBAETCS BEJIMYMHOMN KO3(hdULMEHTa NPOYHOCTU. MNpy oLEeHKe NPOYHOCTU KOHCTPYKUMUM B LIESIOM MO AOMyCcKaeMoMy Yrpyromy nporuoby
OH onpeaenseTcs no dopmyrne

Kny =laon! = Eoguy! Byin (3.1-a)
roe faon N J- COOTBETCTBEHHO OOMYCTUMbINA U pacyeTHbIA OOLLMA NPOrmbbl KOHCTPYKLMW NOL, pacHeTHOW Harpy3Kom;

E g v Ey - COOTBETCTBEHHO pacHeTHbIN 1 Tpebyemblil 06LyMe MOAYIIM YNIPYroCTU KOHCTPYKLMM, ONPEAEnsieMble NMpu pacyeTHON Harpyske.

Mpw oLeHKe MPOYHOCTM KOHCTPYKLIMK MO JOMYCKAaeMbIM HamnpsikeHUSIM B KOHCTPYKTUBHbIX CIOSIX KO3 MULIMEHT NPOYHOCTY ONPeAEensioT no oopmyrie

Kn-:,y = Oaom !0 pacy ) (3.1-6)
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* B cooTtBetcTBMM co CnuckoM oneyaTok, onybnukoBaHHbIM B [AaHHOM oOduuUManbLHOM u3gaHuu, npegnaraetca B ¢opmyne 3.1-6 " Em_}. = " 3ameHUTb Ha

"Fonp =". "Epcy =" B hopmyne 3.1-6 Her.

rae Zpacu M gy - COOTBETCTBEHHO PacHeTHbIE AENCTBYIOLLME U AOMYCTUMBIE HAMNPSHKEHUS (HOPMaribHbIE Ui KacaTesbHbIe) OT PaCYETHON Harpy3ku.

3.5. KoathmLMEHT NpOYHOCTM BHOBb MPOEKTUPYEMOWN KOHCTPYKLMN OOIDKEH ObiTb TakMM, YTOOLI B 3a[j@aHHbI MEXXPEMOHTHbIV NEPUOL HE HACTYMNUI OTKa3 Mo NPOYHOCTU C
BEPOATHOCTbIO Doree 3agaHHoON, T.e. 4Tobbl Obina obecneyeHa 3agaHHas (Tpebyemasi) HagexXHOCTb.

3.6. ns obecneyeHnss 3afaHHON HaOeXHOCTU (0BecneyeHHOCTU MO MPOYHOCTU) KOIPPULNEHT MPOYHOCTU MPOEKTUPYEMOMN KOHCTPYKLUUM MO KaKAOMY U3 pacyeTHbIX
KpuUTepueB He A0MKeH OblTb HUXEe MUHUManNbHOro Tpebyemoro 3HavyeHusa no tabn.3.1.

3.7. Mpw pacyeTe onpefenstoT TONWMHY CMOEB OAEXAbl B BapuaHTax, HaMEYeHHbIX MPW KOHCTPYMPOBaHWUW, WUNM BbIOMPAKT maTepuan C COOTBETCTBYIOLUMMU
aedopmaLmMOHHBIMK U MPOYHOCTHBIMW XapakTepUCTMKaMu NPy 3a4aHHON TOSLWMWHE CIOEB.

3.8. OTka3 popoxHon ogexabl (cM. n.3.3) 13-3a HeOCTaTOUYHOM ee NPOYHOCTM MOXKET BO3HUKHYTbL B pesyrbTaTe:;

- HaKOMIEHUsi nop BO3AENCTBMEM KacaTellbHbIX HanpsKEHUA, BO3HUKAIOLWMX B KOHCTPYKTUBHBLIX CIOSIX UM MOACTWMAlOWEM TpyHTe OT TPaHCMOPTHOW Harpysku,
HeOoMNyCTUMbIX OCTaTOYHbIX AedopMauunii ¢ NoTepei POBHOCTU NOBEPXHOCTU MOKPLITUS U COOTBETCTBYIOLUMM CHIKEHUEM CKOPOCTU OBUXKEHMS OO0 UCTEYEHUS 3aaHHOro cpoka
CNy>k0Obl KOHCTPYKLNK;

- YCTanoCTHbIX pa3pyLleHNn MOHOMUTHBLIX CNOEB KOHCTPYKLMKN Mo BO3AENCTBMEM PACTArMBaOLWMX HAaNPsXKeHNn OT MHOrOKPaTHOrO NPUITOXXEHUSA TPAHCMOPTHOW HArpy3ku
WHTEHCMBHOW NoTepen TPaHCNOPTHO-3KCNIyaTaLMOHHbIX CBOWCTB.

B cooTtBeTcTBMM C 3TUM pacyeT Ha MNPOYHOCTb BbIMOJIHAKT MO AOOoNyCKaeMbliM HaNpsaXeHuaAM Ha cOBUr B CIodx C NOHMXEHHOMN ConpoTmnBNAemMoCTbiO COABUTY U Ha
pacTdaxeHue npu n3rnbe - B MOHOMUTHbIX.

PacueT npoyYHOCTM KOHCTpYKUMM B Lenom 6e3 yyeta MexaHnsMa HapyLleHUs NMPOYHOCTM BedyT Nno AOMYyCTUMOMY Ynpyromy nporuby (unun Tpebyemomy obuiemy mMoaymnto
yrnpyroctn).

3.9. lD,OpO)KHbIe ogexabl Ha neperoHax paccymMTbiBalOT Ha KpaTKOBpeMEeHHOE MHOrFokpaTHoe OencTBmMe NoaBUXKHbIX Harpys3ok. anHMMaeMble 3Ha4YeHnAaA napameTpoB
NMPOYHOCTHbIX U D,e(bOpMaLI,I/IOHHbIX XapakTepucTtuk matepmanos U rpyHTa B 3TOM Cly4Yae OOJTKHbl COOTBETCTBOBATb YKa3aHHOMY XapaKTepy NpUnoXeHuna Harpysku.

[opoxHble ofexabl Ha OCTaHOBKax, MepeKkpecTkax, Ha noaxodax K nepecevyeHmsiM C >KenesHo4OPOXHbIMU NYTAMU U T.M. OOMKHbI BbiTb OOMNOMHUTENLHO NPOBEPEHb! Ha
OHOKPAaTHOE HarpyXeHue ANUTENIbHOCTbI0 He MeHee 10 MUWH; Ha CTOsIHKax M oboumHax - Ha npogdorkuTenbHoe (6onee 10 MWMH) OOHOKPATHOE HarpyXeHwe, UCMOSb3ys
cTaTnyeckme 3Ha4yeHusi pacyeTHbIX napameTpoB (ko3dpUUMEHT Ha NOBTOPHOCTL He BBOAUTCS). PacueT BedeTcsi Mo KpUTepusiM CABUra B rpyHTe U cnabocBA3HbIX MaTepuanax.

3.10. lMpn pacyeTe KOHCTPYKUUA CO CINOSAMU M3 OMTYMOMUHEpAaribHbIX MaTepuarnioB yuuTbiBalOT BAWSHME Ha MX CBOWCTBa TemnepaTypbl. [Mpyu pacuyete cnoes
acansTobEeTOHHOro NOKPLITUA Ha PaCTSXEHNE NPU N3rnbe ero xapakTepucTUkn SOIMKHbI COOTBETCTBOBATL HU3KMM BECEHHUM Temnepatypam (cm. Tabn.1 npun.3). MNMpu pacyeTe
cnoeB M3 cnabocBA3HLIX MaTepuarnoB W [PyHTa Ha COMPOTUBMEHWE CABUTY MOAYMb YMAPYrocTn acdanbTOBEeTOHHOro MOKPbITUS AOSMKEH COOTBETCTBOBATb BECEHHUM
noBbIWEHHbIM TemnepaTypam (cM. n.3.31 u Tabn.2 npun.3).
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3.11. Tpe6yeMb||7| YpPOBEHb I'IpoeKTHOIZ HaOEeXHOCTU B KaXXOOM KOHKPETHOM Cliy4dae OOJKeH ObITb YKasaH npu eblaave 3agaHna Ha NpoeKkTupoBaHme.

NS OCHOBHbIX Clly4aeB MPOEKTMPOBaHWS Tpebyembli Ko3(MULMEHT MPOYHOCTM ANA PasfUYHbIX KPUTEPUEB pacyeTa [AomnyckaeTcs MpuvHWMaTb B 3aBWCMMOCTU OT
3a[aHHOro YPOBHS HAAEXHOCTM, TUMa AOPOXHOW oAexabl U KaTeropuv goporu no 1aén.3.1.

3.12. PacyeTHble 3Ha4eHUs conpoTuBNEHNA KOHCTPYKTUBHbIX aCCbaJ'IbTO6eTOHHbIX CIoeB pacCTAXeHUo npu na3rnbe n OTHOCUTENBHON BNAXHOCTU rPyHTa pa60qero crnos
3EMIAHOro noJf1IoTHa onpenendrTcda C y4eTOM 3adaHHOro ypoBHA HadeXHOCTU, NMPUHATOro npun npoektunpoBaHUA D,OpO)KHOI;I ogexabl, 4Yepe3 X HopMaTuBHbIE 3HAYEHUA MO

dopmyne

My =M,(1-v1), (3.2)

roe Mp " Mp - COOTBETCTBEHHO pacyeTHOE U HOPMATUBHOE 3HaYEHWs1 3TOW XapakTepucTuku (npmn.3);

£ - K03hPMLMEHT HOPMUPOBAHHOTO OTKIMOHEHUS MP npv LONYCTUMOM YpPOBHE HafexHocTu (npun.4);

¥ - KOOOPULUMEHT BapuaLMmn xapakTepmucTukum (npun.4).

B kayecTBe pacyeTHbIX 3HAYeHWUn OedopMaLMNoHHbIX (Modynein ynpyrocTu) MaTepuarnioB KOHCTPYKTUBHBIX CIOEB, a Takke pacyeTHbIX NMPOYHOCTHLIX (Yron BHYTPEHHEro
TPEHWS1 U CLEeNneHne) XapakTepucTuK necyaHblX rPyHTOB U MECKOB AOMyCKaeTcs MPUHMMAaTb MX HOPMAaTMBHbIE 3HaYeHus (Tabnuubl npun.2 U 3). NS MUHUCTbIX FPYHTOB UX
Ha3Ha4yalT Yepe3 pacyeTHyl, OMpedesieHHYl0 C 3a4aHHOM HaOEeXHOCTbI, OTHOCUTENbHYIO BIaXHOCTb FpyHTa (Tabnuubl npun.2). Mpu 3TOM pacyeTHas BRaXHOCTb
onpeaensieTcs No MmetToavke npun.2.

O6wasn npoueaypa U KpUTepumn pacyeta Ha NPOYHOCTb
3.13. PacueT BegeTcs B Takon nocrnenoBaTefibHOCTH.

3.13.1. PaccunTbIBalOT AOPOXKHYIO 0OeXAYy MO KpUTEPUIO yNpyroro npornba Ha OCHOBe 3aBUCUMOCTM Tpebyemoro obLiero moaynsi ynpyroctu KOHCTPYKLUU OT CYMMapHOro
yucna npunoxeHwn Harpysku. o pesynbTatam Ha3Ha4yalTCs TOMLIMHA KOHCTPYKTUBHBLIX CMOEB M UX MOOYMM YNPYrocTn Takum obpasom, 4Tobbl obLmii MOaynb yrnpyrocTtu
OOpOXHOW ofexabl Obln He HUXe TpebyemMoro ¢ y4eTOM COOTBETCTBYIOLLEro KoadhuumeHTa NpoYyHoCcTn (cM. Tabn.3.1).

3.13.2. TMpopgomkaloT pacyeT OOPOXHOW oJexdbl, OTBeYalolelr KputTepuio ynpyroro npormba, ¢ y4eToM MexaHusma HapylleHUsi MPOYHOCTM B ee OTAeNbHbIX
KOHCTPYKTMBHBIX CIOSIX MO ABYM HE3aBUCUMbIM KPUTEPUSIM COOTBETCTBUS:

1 CﬂBMroyCTOVI‘-IVIBOCTVI MaTepmnarnoB KOHCTPYKTUBHbIX CI10€B N TPYyHTA BO3HUKAKOLWMM B HUX KaCaTeJlbHbIM HaMNpsAXXeHUAM. OH OTpaxaeTt ycnoBue orpaHn4YeHna HakonneHuns
COBUTOBbIX OCTATO4HbIX /J,eq)opmau,mﬁ ((*)OpMOI/I3MeHeHVIﬂ) nog Bo3gencTBnem MHOTOKPaTHbIX KPaTKOBPEMEHHbIX Harpy3ok;

2 conpoTuBiieHnAa mMaTtepmnanoB MOHOJIUTHBIX KOHCTPYKTUBHbIX CIOEB BO3HUKAKOWMM B HUX pacTArMBarOlLnM HaNpsaxXeHnam oT NOABWXHOWN MHOFOKpaTHOVI Harpy3ku. OH
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OTpaxaeT COMpOTUBIIEHNE YCTanoCTHbIM npoleccam, OOYCNOBMMBAKLWNUM pPasBUTME MUKPOTPELUMH B MOHOMUTHBLIX CrOsiX, MOTEPH WX CMSIOWHOCTM WU CHWXEHUe
pacnpegensiowen cnocobHOCTH.

KoahprumneHTbl MPOYHOCTH MO 3TUM KPUTEPUAM JOSKHBI ObITb HE MEHEE 3HAYEHMIA, yKa3aHHbIX B Tabn.3.1. B NpOTUBHOM Cry4ae KOHCTPYKLUIO YTOYHSIIOT.
3.14. [opoxHble oAexabl Nepexo4Horo Tuna paccyMTbIBaloT MO YNPYroMy Npormby U cOBUrOYyCTONYNBOCTY.

KoHCTpyKuun, npegHasHadeHHble AN ABWXEHUS TPaHCMOPTHLIX CPeAcTB BOMbLION rpy3onogbeMHOCTM (CTaTnyeckas Harpyska Ha ocb 110 kH u Bbiwe), No ynpyromy
npormby He paccYMTLIBALOT.

KOHCTpYKUUM AOPOXHBLIX 04eX4 HU3LIEro Tuna HasHa4yatoT No permoHarnbHbIM TUMOBLIM PELLEHMAM, pa3pabaTbiBaeMbIM Ha OCHOBE MPaKTUYECKOro onbiTa.
PacueT KOHCTpPYKLMKN oaexabl 0604MH OCYLLECTBMAAETCS TONbKO MO KPUTEPUIO CABUra NPy ANMTENBHO AEACTBYIOLWEN Harpyske.
PacueTt HanpsbkeHun n gedopmauumn
3.15. HanpsipkeHusi B KOHCTPYKTMBHbIX CMOSIX U B MOACTUNAIOLLEM FPYHTE OT BO3AENCTBUSI TPAHCMOPTHOW Harpysku BbIYUCAAIOT MO dopMynam Teopuu Ynpyroctu ans
CrnoucTon cpenpl, Harpy>XEHHON paBHOMEPHO pacnpeieneHHOM Harpy3Kkon Yepes rmMoOKuiA Kpyribii WTaMm, C y4eTOM YCMOBMWI Ha KOHTaKTE CIIOEB.
Mpy 3TOM MCMONb3YOT NPUBAMKEHHBIE METOABI HA OCHOBE YMPOLLEHHbIX PACYETHBIX CXEM, BbIGMpPaeMbIX B 3aBUCMMOCTU OT paccMaTpUBaAEMOro PacHeTHOro KpUTepus, u
MOCTPOEHHbIX HOMOrpamMmmax. PearnbHble MHOMOCIOMHbIE AOPOXHbLIE KOHCTPYKLMMK NPUBOAAT K OOHO- UMW ABYXCIOWHBLIM MOAENsM No MeTodam, U3noXeHHbIM B nn.3.27, 3.32 u

3.39.

3.16. [MaBHble HanpsXeHWs OT COBCTBEHHOrO BeCa KOHCTPYKLMKN OnpeaenstoT nCxoasa U3 ruapoctaTtnyeckon CXeMmbl:

Foe ~FepZom, (3.3)

rae Fep - CPEAHEB3BELUEHHbIN yAernbHbIN BEC KOHCTPYKLIMM, PACNONOXEHHOW Haf pacyeTHOW TOYKOM;

Zap - PACCTOSAAHME OT NOBEPXHOCTM MOKPLITUA 40 pacquHon TOYKMN.

3.17. Anga ucnonb3oBaHUS NMpU OLlEHKE XapaKTEePUCTUK HanpspKeHHO-A4eOpPMUPOBAHHOIO COCTOSIHUSA KOHCTPYKLMW LOPOXHOW oAexabl Homorpamm Hactosawmx MCH
MHOFOCMOMNHbIE KOHCTPYKLUMMW NPUBOAST K O4HO- U OBYXCIONHBIM PacHeTHbIM CXEMaM.

PacyeTHble napamMeTpbl NOABMXHON Harpy3Ku
3.18. B kayecTBe pacyeTHOW CXeMbl Harpy>xeHs KOHCTPYKLUWM KONMecom aBToMobunsa npuHMmaeTcs rmbKuin KpyroBom wTaMn AnameTpom [, nepefarLinii paBHOMEPHO
pacnpegeneHHyto Harpysky (yaenbHoe faBrneHue) BenninuHon 2 .
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3Ha4veHne pacyeTHoro yaerbHOro AaBrieHUs Kofieca Ha NokpbiTue F 1 pacyeTHoro anameTtpa Jf1, NpMBEOEHHOro K Kpyry oTne4yaTtka pacyeTHOro Kkofieca Ha noBepxHOCTU

MOKPbITWS, HasHayalT C YY4eTOM MapaMeTpoB pacyeTHoro aBToMobuns. B kayecTBe nocrnegHero UCnonb3ytoT Haubonee Tskenble aBTOMOOWMW, OOMSI KOTOPbLIX B COCTaBe
ABWKeHUs cocTaensieT He meHee 10% (C y4eToM NepcrnekTVBbl M3MEHEHWS K KOHLYY MEXPEMOHTHOIo Cpoka).

MpviBeAeHNEe pasnMyHbIX TUMOB aBTOMOGUIIEN K pacyeTHOMY 1 PaCcYeTHOrO TUMa K pacyeTHON CXEME Harpy>XeHusl OCyLLECTBIISIETCS B COOTBETCTBMM C YKasaHUAMM npus.1.

BenquHy F npuHumaliot paBHOI7I JaBlieHuto Bo3ayxa B LUMHAX, a AMaMeTp pacyeTHOro otnevaTka WnHbl [ onpeaensaioT No 3aBUCUMOCTU

4D'Qprzc1-.'
T
roe Qpaﬂ - pacyeTHas BENMYMHA Harpysku, nepegaBaeMon KONleCoM Ha NOBEPXHOCTb MOKPbITUS, KH;
P - paBneHwue B WuHe, Mla.

b= oM, (3.4)

(BHaueHus Ju P anga pacyeTHoW Harpysku Tuna A npueeeHsl B npun.1).

3.19. YueT xapakTepa [OeMcTBylOLleN Harpy3ku (KpaTKOBPEMEHHOe MHOrOKpaTHOe HarpyXeHue, CTaTWYecKoe HarpyeHue) OcCyLLecTBMseTca 4Yepes MpuHATUE
COOTBETCTBYHLLMNX PACYETHbIX 3HAYEHUIA PaCYEeTHbIX XapakTEPUCTUK KOHCTPYKTUBHLIX CIIOEB, a Takke Yepes koadhpUUMEHT AMHaMUYHOCTM NPY Ha3HAYEHUW BENTUYMHbLI Harpy3Ku.

3.20. B 3aBncuMocCTM OT BUAA pacyeTa KOHCTPYKUNN NCNOJb3YIOT pa3finyHble XapaKTepucTuku, oTpaxarwme NHTeHCUMBHOCTb BO34EeNCTBUS Ha Hee NOABMKHON Harpy3Ku:

- M - nepcnekTMBHYO (Ha KOHeL, Cpoka cry6bl) 06LLY0 CpeaHEeCYTOYHYI0 UHTEHCUBHOCTb ABWKEHUS;

- {Vy - MpuBEAEHHOE K PacYeTHON Harpyske CPeAHecYTO4HOe (Ha KOHel Cpoka CriyBbl) YMCIO NPOe3aoB BCEX KOMEC, PacronioXeHHbIX Mo ofHOMY 6opTy pacyeTHoro
aBToMO6MNSA, B Npedenax ogHoN Nonockl Npoeaxei YacTu (NpuBeaeHHas MHTEHCUBHOCTL BO3AENCTBUSA HArpysku);

-2 Np - CYMMapHOe pacyeTHOE YNUCIO NPUIIOXKEHUS] MPUBEAEHHON PacYeTHOM Harpy3Kku K pacyeTHOM TOYKE Ha MOBEPXHOCTM KOHCTPYKLIMK 3a CPOK CIYXObI.

3.21. MepcnekTuBHYO OGLLYIO CPEedHECYTOYHYI0 MHTEHCMBHOCTL YCTaHaBMMBAIOT MOCHE aHanM3a 3akOHOMEPHOCTEN M3MEHEHUs 0ObemMa MepeBO30K U UHTEHCUBHOCTM
ABVKEHUS MPY NMPOBEAEHNN TUTYIbHBIX 9KOHOMUYECKMX 06CreaoBaHuiA.

3.22. BenuunHy Np NpuBeLEHHON MHTEHCUBHOCTM Ha NOCNEeHUN rog crybbl onpenenstoT no dopmyne

n
Np = Fhon mZ=1 NS oM ep./cyT; (3.5)
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r0e o - KOOMMULIMEHT, YUUTBLIBAIOLLMIA YMCIIO MOSOC ABMXKEHUS U pacnpeaeneHne OBMKEHUs No HuM (Tabn.3.2).
# - obLee YnCno pasnNNYHbIX Mapok TPAHCMOPTHBLIX CPEeACTB B COCTaBe TPaHCMOPTHOrO NOTOKa;

M., - uncno npoesnos B CyTKM B 06OMX HaNpaBneHWsaX TPAHCMOPTHBIX CPEACTB # -il MapKK;

Ry

Yncno nonoc

KoadhdpuumeHt fnm AnS Nonockl 0T 0604MHbI

ABWXKeHNA
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

m g3 - CYMMapPHbIN KO3 MDULMEHT NPUBEAEHVA BO3OENCTBUA Ha JOPOXKHYIO OAEXAY TPAHCTMIOPTHOIO CPEACTBa #2 -1 MapKu K pacHeTHOW Harpyske Qpa.m (cm. mpun.1).

Tabnuua 3.2

MpvmeyaHus: 1. Ha MHOrOMOMOCHbLIX AOpOorax AonyckaeTcs NMPOEeKTMPOBaTb OAEXAY NepeMeHHON TONLWMHBI MO WMPWHE NPoe3XKel YacTh, paccunTaB LOPOXKHYH OAEXAY B

npegenax pasfiMyHbIX NOSIOC B COOTBETCTBUM CO 3HAYEHUSMMU Np no (3.5). 2. Ha nepekpecTkax v nogxogax K HMM (B MecCTax NepecTpolKM MoToka aBToMoOOunen ans

BbIMOJIHEHUNA NEBbLIX NOBOPOTOB U p,p.) npn pacyeTe ogexabl B nNpenenax scex nosioc ABMXeHnda cnengyet npuHnMmaTb fno.u =0,50, ecnu nx 6onbLue TpexX.

3.23. CymmapHoe pac4eTHOE YNCIIO NPUIOXKEHNA PaCYETHOM Harpysku K TOYKE Ha NOBEPXHOCTWN KOHCTPYKLMM 3a CPOK CIybbl onpegensaioT no dopmyne

nnn

n
2 Np = Jnoa 21 (MchTpazﬂs?)Sm q}mkn
m=

(3.6)
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rae - 4ucrio Mapok aBTomMobunei;

K-:
2 Ny = 0,747, WTM;’H , (3.7)

My - CYTOUHAS MHTEHCMBHOCTL ABMKEHWS aBTOMOBWIIEN #2 -1 MapKu B NepBbIi rof cryx6bl (B 060MX HanpasneHusx), aBT/cyT;

Ty

dz - PACHETHOE YMCIO pacCHEeTHbIX OHen B rogy, CooTBeTCTByHOLWMX onpeaenieHHOMY COCTOAHUIO ,El,e(bOpMMpyeMOCTM KOHCTPYKUMn (ann.G);

K,y - KO3PUUMEHT, YUUTBIBAIOLLMIA BEPOSATHOCTL OTKIIOHEHNS CYMMapHOro ABWXXEHWUsI OT CpeHero oxuaaemoro (1a6n.3.3).

K, - koathpuumMeHT cymmmpoBaHms (cMm. Tabn.3 npun.e),

By =—— (3.8)

T, - pacyeTHbIN cpok cnyx6bl (cM. Tabn.4 npun.6);

& - nokasaTeslb UIBMEHEHNA NHTEHCMBHOCTU OBWXEHMS aBTOMOOMUNA 4aHHOro Tuna no rogam.

Tabnuua 3.3
Tvn fopoxHon oaexael KoadppmumeHT fcn Ons gopor kateropuu
| 1] 11l v \
KanutanbHbin 1,49 1,49 1,38 1,31 -
Ob6neryeHHbIN - 1,47 1,32 1,26 1,06
MepexopHbivi - - 1,19 1,16 1,04

3.24. KoHCTpyKUUSA OOPOXKHOW oaexabl

PacueT KOHCTPYKLUMUU B LeSIOM MO A0MNYyCKaeMOMy ynpyromy nporuéy
B LIeNIoM yOBIeTBOPSiET TPeOGOBaHUSIM NPOYHOCTU U HAZEXHOCTM MO BENMYUHE YNpyroro nporuba npu ycrnosuu
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Eoﬁu; 2 Erm'nKnﬁp, (3.9)

roe E@ﬁw - 06LLMIA pacyeTHbIA MOAYIb YNPYrocTU KOHCTPYKUmK, MMMa;

Elin - MVMHUManbHBbIA TpeByeMbli 06LLMit MOLYTb YNPYrocTh KOHCTPpyKLUmW, MMa;

K,T}.P - TpebyembIi KOADMPULNEHT NPOYHOCTM JOPOXHON OAEXAbI MO KPUTEPUIO YNPYroro npornda, NpMHUMaeEMbI B 3aBUCUMOCTU OT TPeByeMOro ypoBHSI HAOEXHOCTM (CM.
n.3.6 n Tabn.3.1).

3.25. BenuunHy MuHumansHoro Tpebyemoro obLero Mogynsi ynpyroctm KOHCTPYKLMU BbIYUCHISIOT MO 3MNUPUYECKON hopmyre:

Epin =98.69lg( XV, ) —<c], MMa, (3.10)

roe Z Np - CYMMapHO€E pacyeTHOE YMCII0 MPUITOXKEHUI HAarpy3KkM 3a CPOK CryXObl AOPOXXHOW oAexadbl, yCTaHaBMMBaemMoe B COOTBETCTBUM C N.3.23;
£ - SMNUPUYECKUA NapaMeTp, Ans pacyeTHon Harpy3sku Ha ocb 100 kH = =3,55; 110 kH = =3,25.

Mpumevanns: 1. ®opmynon (3.10) cnegyeT nonb3oBaTbCH Mpu ZNP >4-104. 2. Ins V 0OPOXHO-KNMMAaTUYECKON 30HbI Tpebyemble MOAynu criefdyeT YMeHbLUMTb Ha

15%.
3.26. HesaBucumo oT pesynbTara, nonyyeHHoro no dpopmyne (3.10), Tpebyembint Moayrnb YNpyrocTn AOMKeH 6bITb He MeHee ykaszaHHoro B Tabn.3.4.
Tabnwuua 3.4
KaTteropusi| CymmapHOe MUHUManbHOe pacyeTHoe Tpebyembii Moaynb ynpyroctu, MMa,
JOpOrA | YMACIO NPUMOXEHWUI pacyETHO Harpysku [OPOXHOW ofexabl TUna

Ha HanGornee Harpy>eHHy nonocy

KanuTanbHoro | obneryeHHoro nepexoaHoro

| 750000 230 - -

Il 500000 220 -
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1] 375000 200 200 -
v 110000 150 150 100
\ 40000 - 100 50

3.27. O6Lwmin pacyeTHbIN MOAYIb YNPYroCTM KOHCTPYKLMM ONMpenenstoT C NOMOLLb HOMOrpamMmmbl puc.3.1, MOCTPOEHHOW MO peLleHuo TeopUM yNpyrocTn Ans Mopenv
MHOrOCITOMHOM cpeapbl.
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anBeﬂeHMe MHOIOCITOMHOM KOHCTPYKLUUN K 3KBMBANEHTHON O4HOCIONHOM KOHCTPYKUMN OCYLLEeCTBINAIOT NOCMNOWHO, Ha4YnHaa ¢ pa6oqero cnos.

MpumeyaHwue. MNpu TONWMHE F -ro CrOst MHOTOCITIOMHOWM JOPOXHOW ofexabl (CBepXy BHU3), NpeBbiwatowen 2 1, obLmnn Moaynb ynpyrocT Ha NOBEPXHOCTU § -ro Cros

1,05- 0,1%[1 ~HESD 1B, ] E,

o g 1350, E
0,713 ﬂcxmﬁg 2+ {:‘i—lj arcig —
' Eoﬁu; a 3
By 2k i)
me D D egit
b

i - HOMep paccMaTpuBaeMoro Crnos AOPOXHOW oaexabl, cumTasa ceepxy BHU3 (i =1, 2, 3);
#; - TONWMHa i -ro crosi, cm;
[} - DnameTp HarpyxeHHoW nnowaau, cm;

i+
EE.M:' - 06LLMI MOy b YyNPYrocTu NONynpoCcTpaHCcTBa, NoACTMUNAOLWEro z -1 crnown, Mla;

E; - mogynb ynpyrocTtu matepuana i -ro cros, MMa.

3.28. PacueTHble 3HayeHWss mMonynew ynpyrocTu rpyHTOB WU MaTepuanoB AONyCKaeTcs MpUHUMAaTb B COOTBETCTBUMM C YKasaHusMu npun.2 u 3; npu coaepxaHum
OpraHUYeCcKMX BSXKYLLMX BO BCEX JOPOXKHO-KNMMaTHUYecknx 3oHax npu temnepatype 10 °C - no 1abn.2 npun.3.

3.29. PacyeTt no ynpyromy gonyctumomy nporuby (tpebyemomy moaynio gecdopmanun) BeagyT B TakOW nocrneaoBaTeNbHOCTU:

- OnpegenstoT Tpebyembli MMHUMAanNbHbLIN 06LLMIA MOAY b KOHCTPYKUMK no (3.10).

- HasnauvaT Mogynu n npegBaputenbHO TOSLWMHY CHOEB KOHCTPYKUUKN (KPOME OCHOBaHWUS).

- YcTaHaBnmBaT C MOMOLLbIO HOMOrpammbl puc.3.1 Tpebyemble MogyNn Ha NOBEPXHOCTU KaXXA0ro KOHCTPYKTUBHOMO CrOS!, BbINOSHASA pacyeT KOHCTPYKLUM CBEPXY BHUS.

- BbINoOMHAS pacyeT KOHCTPYKUMM CHW3Y BBEpX, OMpedensloT TOMWMWHY OCHOBaHMA (Npy 3agdaHHOM ero mogyne), obecneymBaiollyld HeobxoauMMbl MoAdyrb Ha
NMOBEPXHOCTU OCHOBAHUS, MOSyYEHHbIV NPWU pacyeTe CBEpXY.
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PacueT no ycnosuo cABUroycToM4MBOCTM NOACTUNAIOLIErO FPYHTa U MaNoCBA3HbIX KOHCTPYKTUBHbIX CroeB
3.30. JopoxHylo oaexay MPOeKTUPYIT C TakMM pacyeToM, YTobbl Mog AeWCTBMEM KpPaTKOBPEMEHHbIX WM OSIUTENbHbIX Harpy3oK B MOACTMIIAIOWEM TPYHTE UMK
MarioCBs3HbIX (MecyaHbIX) CrosiX 3a BECb CPOK CryKObl He HakannMBanucb HeJoMyCTUMbIE OCTaTOYHblE AedopMaLnn popMonsmeHeHusi. Hegonyctumele aedopmauny casura
B KOHCTPYKLMM He ByayT HakannmMBaTbCs, ECNW B FPYHTE 3EMIISIHOTO MOJSIOTHA M B MaroCBA3HbIX (MecyaHblx) criosix obecreyeHo ycriosme

.
K,ﬁp , (3.11)

roe T - aKTMBHOEe pacyeTHOe HanpshkeHwe caBura (4acTb CABWraloLEero HanpspkeHus, HemoralleHHas BHYTPEHHUM TpeHuMeMm) B pacyeTHOM (Havbonee onacHon) Touke
KOHCTPYKUMM OT AENCTBYIOLLEN BpeMeHHON Harpy3ku (n.3.34);

Tnp - NpefenbHas BeNMYMHa akTMBHOTO HanpshkeHWsl cABura (B TOW e TOYKe), NpeBbllLeHNe KOTOPOM Bbi3biBAeT HapyLUeHMe NpoYHOCTY Ha casur (n.3.35).

3.31. lNpun npakTMyecknx pacyeTax MHOFOCNONHYIO JOPOXKHYO KOHCTPYKLNIO MPUBOAAT K ABYXCMNOMHON pacyYeTHON MOAenu.

an/l pacyeTe ,El,OpO)KHOﬁ KOHCTPYKUMMN Ha NPOYHOCTb MO Cﬂ,BlllroyCTOIZ‘-II/IBOCTM rPyHTa 3eMIAHOro noJsyioTHa B KadeCTBe HUXHEro I'IOJ'Iy6eCKOHe‘-IHOFO cnoa moaenu
NPUHUMAKOT TPYHT (C ero XapaKTepI/ICTI/IKaMM), a B Ka4eCTBe BEepPXHero - BCO AOPOXKHYK ogexAay. TOJ'ILLI,MHy BEepXHero crnogd -‘EEE NPUHNMaKT paBHOl;l CyMMe TOJLWMH Crnoes oaexabl

k
(=)

MOD,yJ'Ib ynpyroctu BepxHero croda mogenn Bbl4YUCAKT Kak Cpeﬂ,HeB3BeLLIeHHbIl71 no d)opmyne

=k =k

By =2 Ely 2k (3.12)

i=1 i=1

roe j- - 4ncno crioes D,OpO)KHOIZ oaexnbl;

K - Mmogynb ynpyroctu i -ro cnos;

#; - TOnwmHa i -ro cros.

3.32. INpwn pacyeTe No ycnosuto COBUMOYCTONYMBOCTU B NECYAHOM Crioe OCHOBAHWUSA C MOMOLLbD HOMOrpamMbl PUC.3.2 HUXKHEMY CrOK ABYXCIIOMHOW MOAENM YCNOBHO
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npucBanBarT pacHeTHble 3Ha4YeHUA XapakTepUCTuK necHaHoro cros (CI[ ) {Pn), a Moaynb ynpyroctu npunHMMaroT paBHbIM 06L|.|,emy MOy Ha NOBEepPXHOCTU NnecHaHOoro cnos,

onpeaensiemMomy o n1.3.27; TONWMHY BEPXHEro Crosi MOAENM MPUHUMAIOT PaBHOM OGLUEN TOSLUMHE CMOEB, NeXaluux Hag necyaHbiM, 8 MOAYIb YNPYrocTn A BbIMUCTISIOT Kak
CpeAHEeB3BELLEHHOE 3HaveHne anst aTux crioes no gopmyne (3.12).
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Puc.3.2. Homorpamma [ns onpeeneHns akTUBHOIO HanpsikeHWs CABUra OT BPEMEHHOI Harpy3Kkn B HUKHEM Crloe ABYXCIIOMHOM cucTembl (npu A, f D=0+ 2.0}
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3.33. I'Ip|/| pacyeTe OOPOXHbIX ogeXxad no yCcloBuUKO CABI/IFO}/CTOIZ‘-II/IBOCTM 3Ha4YeHunsA Mo,u,yne|7| ynpyroctun martepuanos, cogepxalmnx opraHn4eckoe saxyllee, NnpuHMmMarT
COOTBETCTBYHOLWLMMU TEMNEPATypPaM, YKa3aHHbIM B Tabn.3.5.

Tabnuua 3.5
[opoxHo-knnmaTnyeckasi 3oHa I-11 1 \Y Vv
PacueTHas TemnepaTtypa, °C 20 30 40 50
3.34. encrayioLme B rpyHTE UMK B MECYAHOM CroOe aKkTUBHbIE HanpsbkeHus casura (77 ) BblYMCNAT no chopmyne
T=r,p, (3.13)

roe T, - aKTUBHOE yAeslbHOEe HanpshkeHWe caBura oT eANHUYHON Harpy3kuy, onpefensieMoe ¢ NoMoLLblo Homorpamm (puc.3.2 u 3.3);
F - pacyeTHOe OaBrieHne Koneca Ha NoKpbITHe.

MpumeyaHue. [ns HOMOrpaMm Npu onpeaeneHun I, BEMUUMHY  NpYHUMAIOT ANs cryvasi BO3AeiCTBUS AMHAMUYECKON Harpysku (C y4eToM mx yucna) (cMm. Tabn.4 v 6
npun.2).
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Pwc.3.3. Homorpamma ansi onpeaeneHysi akTUBHOMO HAMPSHKEHWs CABUMa OT BPEMEHHOW HAarpy3sKku B HYXKHEM Crioe ABYXCrionHom cuctems (npu b /D
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3.35. AKTBHOE npepnenbHoe HanpaxXeHne casura Tnp B rpyHTE pa6oqero crnosa (I/IJ'IM B nNec4aHoOM maTtepuane npomMexyTo4yHoro CJ'IOFl) onpegenarT no cbopmyne

Tnp =kalea + Dsli’cpzonfg‘ipcm:' ; (3.14)

rAe ¢ - CUENNeHue B rpyHTE 3eMIISHOIO NOMoTHa (MK B MPOMEXYTOYHOM NECHaHOM Coe), MPUHMMAEMOE C y4ETOM NMOBTOPHOCTM HAarpy3ku (cM. Tabn.4 wnu 6 npun.2), MMa;

Eom - rny6|/|Ha pacnonoxeHmda NoOBEpPXHOCTU CI10A, NpoBeEpPAEMOro Ha CﬂBMroyCTOﬁQMBOCTb, OT BEpXa KOHCTPYKUUN, CM;
?':P - CpeﬂHeB3BeLIJeHHbIl71 y,El,eJ'IbeIIZ Be€C KOHCTPYKTUBHbIX CIlOEeB, PacnosioXXeHHbIX BbilLe NpoBEpAEMOro crnos, KF/CM3 ;
Do - paC'-IeTHbIVI yromn BHyYTPEeHHEero TpeHna MmaTtepuarna npoBepdaemMoro croa npu ctatn4eCkom OencTemmn Harpysku, rpag;

kﬁ - KOQd)d)MLI,MeHT, y‘-II/ITbIBaIOLLI,I/Il;I 0cobeHHOCTU pa6OTbI KOHCTPYKLUUWN Ha rpaHunLle nec4aHoro cnod ¢ HWXXHUM ClnoeM HecyLllero OCHoOBaHuA.

Mpn yCTPONCTBE HMDKHErO CIOS HECYLLIEr0 OCHOBaHUS M3 YKPEMEHHbIX MaTepuarioB Unn npu yKnagke Ha rpaHuue "Hecylliee OCHOBaHMe-NecYaHbI Crov (Mnu necyaHbin
rPyHT)" pasgensioLeil reoTeKCTUIbHOM NPOCIIONKN % CrieayeT NPUHUMaTh PaBHbIM:

- 4,5 - onsa necka KpynHoro;
- 4,0 - cpeaHen KpynHoOCTH;

- 3,0 - menkoro;
- k3 =2 - Npun yCTPOWCTBE HMKHErO CIIOSt HECYLLIErO OCHOBAHWS N3 HEYKPENEHHbIX MaTepnaros 1 6e3 pasaenurerisHon NpoCoikuy;
- k3 =1- ANs NOACTUNAIOWErO JOPOXHYIO OAEXAY IMUHUCTOrO rPyHTa 3€MIISHOrO NOMOTHA.

3.36. Bo Bcex cnyyasix B ka4eCcTBE pacyeTHbIX 3HAYEHWUW yria BHYTPEHHEro TPEHWUsI FPyHTa U MarnocBSA3HbIX CIIOEB MCMOMb3YHOT €ro 3HaYeHus, OTBeYarLwmne pacieTHOMyY
CYMMapHOMY YnNCIy BO3OEMNCTBUS Harpy3kmn 3a MEXPEMOHTHbIN CPOK z Np . ATy BENMUMHY ycTaHaBnueatoT no cgpopmyre (3.6).

Bxopswyo B chopmyny (3.6) BenuumHy Tpag pacyeTHbIX OHEei B rogy, COOTBETCTBYIOLIMX PACYETHOMY COCTOSIHMIO MPOYHOCTM U OedOPMUPYEMOCTM KOHCTPYKLIMW,
onpeaensoT Mo crneuuarnbHbIM perroHanbHbIM CrpaBoYHbIM AaHHbIM. Ons ycnoeuit Poccum cnegyeTt ncnonb3oBaTh AaHHble crpaBoyHoro npun.6 (puc.1 u 1abn.1) HacToAwmx
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HOPM.

3.37. PacueT OopoxHOIM ofexabl No CONPOTUMBIEHUIO COBUNY B FPYHTE 3eMIISSHOTO MOJIOTHA, a Takke B MecyaHblXx Matepuanax rnpoMeXXyTOYHbIX CIIOEB AOPOXKHbLIX OOEXA
BeZyT B Takol nocrneAoBaTeNbHOCTHU:

a) no Tabn.2 npun.3 HasHavalT pacyeTHble MoAy M YNPYrocTu ANs CroeB U3 acganbTo6eToHa, COOTBETCTBYHOLNE MAaKCUMarbHO BO3MOXHBIM TeMrnepaTtypam B paHHUiA

BECEHHUI (pacyeTHbIN) nepuofd (B cooTBeTCcTBMM € N.3.33); HasHayalT no 1abn.4 n 6 npun.2 (C y4eTom pacyeTHOM BIIaXHOCTM M OOLLEro umcra BO3OeNCTBUSI Harpysku)
pacyeTHble MPOYHOCTHbIE XapaKTEPUCTUKM 71 C rPyHTa 3eMIISHOIO MOSNIOTHA M Mecka NMPOMEXYTOYHOrO Cros OAeXAbl (eCnv TakoBOW UMeeTCs) ¢ y4eTom TpeboBanui n.3.36.

OcTtanbHble pacyeTHble XapakKTepUCTUKN TPyHTa U MaTepnarnoB Te Xe, YTO 1N B pacyeTe No ynpyromy nporM6y;

6) no puc.3.2 unu 3.3 onpenensioT akTUBHblE HanpsbkeHus capura T, OT €4UMHUYHOW BPEMEHHOW Harpysku, Ofs Yero MHOTOCMOWHYK KOHCTPYKLMIO MpUBOAAT K
asyxcnowviHon mogenu (n.3.31, n.3.32);

B) no copmyne (3.13) BbIUUCIIAIOT pacHeTHOE HaNpsXKeHWe CABWUra B rPyHTE 3€MIISIHOrO NOMOTHA UKW B MECYaHOM Croe oAeXabl;
r) no BbipaxkeHuto (3.14) paccunTbiBalOT NpegenbHoe HanpsbkeHne CABUra;
) no dopmyne (3.11) NpoBepsAIOT BLINOJSIHEHNE YCITOBUS MPOYHOCTM (C y4eTOM TpebyeMon HaaeXHOCTH);
€) Np1 HeoBXOAMMOCTU, N3MEHSIA TOMNLLUMHY KOHCTPYKTUBHBIX CIOEB, NOAGUpaoT KOHCTPYKUUIO, yaoBneTBopstoLwyto ycnosuto n.3.30.
PacuyeT KOHCTPYKLUN HA CONPOTUBIIEHME MOHOJIUTHbLIX CJI0EB YCTaNOCTHOMY pa3pyLUeHUIO OT PacTsXKeHUs npu nsrube
3.38. B MOHOMUTHBIX Cnosix AOpOXHOW ofexabl (U3 acdanbtobeToHa, AertebeToHa, mMaTepuarnioB M PYHTOB, YKPEMNNEeHHbIX KOMMMNEKCHbIMA U HEOPraHU4eCKMMun

BSOKYLUMMW, U Op.) HanpsbKeHusl, BO3HWMKalowme npu npormbe non AeNCTBMEM MOBTOPHbLIX KPATKOBPEMEHHbIX Harpy3ok, He OOSKHbl B TeYeHWe 3aJaHHOro cpoka CrnyXobl
BbI3blBaTb 06pa3oBaHMe TPELLMH OT YCTanoCTHOro pa3pyLleHusi. 3TO BO3MOXHO MpW YCIOBUM

Ry

7 < mp :
K (3.15)

roe o, - Haubonbluee pacTaArvBalolLee HanpsiKeHMe B pacCMaTpMBaeMoM CIoe, yCTaHaBM1BaEMOE PacyeToM;

K,'?;,P - Tpebyembli KOaPDULMEHT NPOYHOCTU C YHETOM 3a4aHHOIO YPOBHSA HadeXHoCTH (cM. Tabn.3.1);

RN- NPO4YHOCTb MaTepunana crnoda Ha pacTtaxeHune npu narnbe c Y4E€TOM YCTalnoCTHbIX SIBITEHUN.
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3.39. Hanbonbluee pacTarvsatoLlee HanpshkeHne  F,. Npu n3rnbe B MOHONUTHOM Crlo€e ONpeaenstoT C MOMOLLbI0 HoMorpaMmbl (prc.3.4), NpUBOAA pearbHy0 KOHCTPYKLMIO
K OBYXCHOMHOMN Moaenu.
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Puc.3.4. Homorpamma ans onpeaeneHns pacTarBatoLLero HanpsbkeHus &, Npy n3rnbée B MOHOMMTHOM BEPXHEM CIl0e [ABYXCIOWHON CUCTEMbI
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K BE€pXHEeMYy CIo0 Moaerin OTHOCAT BCe aC(baJ'IbTO6eTOHHbIe CInou, BKrno4ada paCC‘-II/ITbIBaeMbIIZ. TOJ'ILLI,MHy BEpXHEero crnoa moaenun '326 NPpUHNMAOT paBHOI7I CyMmmMe TOnnwmnH

BXOASILUMX B NaKeT achansToBeToHHbIX crnoes (1 4 ), a 3Ha4eHve Mogynst yNpyrocTy yCTaHaBNUBAIOT Kak CPeAHEB3BELLEHHOE AT BCero naketa acanbTo6eTOHHbIX COeB Mo
dopmyne (3.12).

HwxHUM (nonyGeckoHeYHbIM) CMOEM MOZENU CIYXWT YacTb KOHCTPYKUMM, pPacrnofiokeHHas HUXKe nakeTa acganbToGEeTOHHbIX CIoeB, BKMYasi rpyHT pabo4yero cros
3eMIISIHOrO MOJIoTHA.

MO,EI,yJ'Ib YMNPYroctn HWXHero ciod Mmogenu onpenendarT nyTem npmeBeneHus CITIOMUCTOWN CUCTEMbI K 9KBUBASIEHTHOM MO XXECTKOCTM C MOMOLLbHO HOMOrpamMmbl pVIC.3.1 .

3.40. Mpun ncnonb3oBaHMM HOMOrpamMbl puc.3.4 pacdHeTHOE pacTarnBaloLLee HanpskeHne onpeaenstoT no popmyne

T, = O K, (3.16)

rae &, - pacTsruBaiollee HamnpshkeHne oT eAMHUYHOM Harpy3Kku Npu pacyeTHbIX AMameTpax nroLwanku, nepeatoLien Harpysky (cm. puc.3.4);
Ky - KO3(OULMEHT, YyYUTbIBAIOLMIA OCOBEHHOCTU HaMPSHKEHHOTO COCTOSIHUS MOKPbLITUS KOHCTPYKUMM MNOA CrnapeHHbiM GannoHom, #, =0,85 (npu pacuyeTe nop

oaHobannoHHoe Koneco ¥, =1,00);
' - pacuyeTHoe paBsrnieHune (cMm. Tabn.1 npun.1).

(MopsooK Ucnonb3oBaHMs NokasaH Ha puc.3.4 NYHKTUPHBIMU IMHUSIMU CO CTPESKamMMm).

3.41. npo‘-IHOCTb mMaTtepuana MOHOJIMTHOIO CIoA Ha MHOIFoOKpaTHOE pacTaXXeHne npu narnbe onpenendarT no cbopmyne

Ry = Fakyky (1-wpet), (3.17)

roe 5 - HOpMaTMBHOE 3Ha4eHWe NpPeaenbHOro COMPOTUBIEHUS PACTSHKEHWMIO (MPOYHOCTL) NMpW M3rMbe AN PacHeTHOM HU3KOW BECEHHeW TemMnepaTtypbl Mpu OOHOKPATHOM
NPUNoXeHUW Harpyskn, npuHMMaemoe no Tabn.1 npun.3);
/1 - KO3PPULMEHT, YUNTLIBAIOLLMIA CHIKEHWE NPOYHOCTW BCMEACTBME YCTANIOCTHbIX SIBMIEHWI MPU MHOTOKPATHOM MPUIOXEHUN HArpy3Ku;

/7 - TO 3K, NoA BO3AENCTBUEM MOTOAHO-KITMMAaTUYECKUX (hakTopos (Tabs1.3.6);

V - KO3 MLUMEHT BapraLmm NpOYHOCTU Ha pacTsxeHve (Npun.4);
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f - KO3(PPULMEHT HOPMATUBHOIO OTKIOHEHUS (CM. Npun.4).

Tabnuua 3.6

AccanbTobeTOH pacyeTHOro crnosi 3HaueHne ;Cz

BbiCOKONMOTHBLIN 1,0

[MNOTHBIM MapKu:

I 0,95

Il 0,90

] 0,80

MopucTbIN N BLICOKONOPUCTbLIN 0,80

3.42. KoacbdmumeHt p"cl, OTpaxatloLunin BNUsIHUE Ha NPOYHOCTb YCTaNOCTHbIX NPOLIECCOB, BLIYMCNASAIOT MO BbiPaXEHUIO

[

i
1 mJ'ZNP , (3.18)

roe ENP - pacyeTHOe CyMMapHOE YUCIO MPUIOXKEHUA PAaCYETHOW Harpys3ku 3a CPOK Cry>XObl MOHOMMMTHOIO MOKPLITUS, onpeaensemoe no gopmyne (3.6) unm (3.7) ¢ yyeTom

ymncra pacyeTHbIX CYTOK 3a CPOK Cry0bl (CM. Npun.6);
## - MOKa3aTenb CTENEHN, 3aBUCALLMIA OT CBOMCTB MaTepmana paccyMTbiBaeMOro MOHONMTHOTO cros (cM. Tabn.1 npun.3);

£ - KOAH(OUUMNEHT, YUUTLIBAKOLMIA pasnuyume B pearibHoM U NlabopaTopHOM peXxmmax pacTsiKeHUs MOBTOPHOW Harpy3Kom, a Takke BEPOSATHOCTb COBMagEHUs BO BPEMEHMU
pacyeTHON (HM3KOW) TeMnepaTypbl MOKPLITUS U paCcYETHOIO COCTOSIHWUS rpyHTa pabo4vero crnosi No BnaxHocTu (cm. Tabn.1 npun.3).

3.43. PacyeT Ha yCTanoCTHYH NPOYHOCTL BbIMOSHAIT B CreayoLwem nopsagke:
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h, £,
a) NPUBOAAT KOHCTPYKLIMIO K IBYXCIIOMHOM MOJEN 1 onpeaensioT o By

6) ncnonb3ys NonyyYeHHble napameTpbl, N0 HOMorpamme puc.3.4 HaxodsT &, 1 no dopmyrne (3.16) BeIYUCNAIT pacyeTHOe pacTsArvBaroLLee HanpshkeHue;

B) paccunTbiBalOT NpefenibHoe pacTdarMBapollee HanpsbkeHue no cdopmyne (3.18). B nakete acdanbToOOETOHHBIX CINOEB 3a NpedenibHOe pacTArMBaiollee HanpshkeHue
A3 NpuHMMaIOT 3HaYeHMe, oTBevaloLLee MaTepuary HUKHero crios acqanbTo6eTOHHOMO NakeTa;

r) npoBepstoT ycnosue (3.15) u npy HEOBXOANMOCTU KOPPEKTUPYIOT KOHCTPYKLMIO.

4. MPOBEPKA JOPOXXHOW KOHCTPYKLMU HA MOPO30YCTOUYUBOCTb
4.1. B pailoHax Ce30HHOro NpoMep3aHus rPYHTOB 3eMMSTHOrO MOMOTHA NpY HeBNaroNnPUATHBLIX TPYHTOBOrMAPONOrMYECKNX YCIOBUAX Hapaay ¢ TpebyeMon NpoYHOCTLIO U
YCTONYMBOCTbIO A0MMKHA BbITb 06ecneveHa 4OCTaToOuHast MOPO30YCTOMYUBOCTb JOPOXKHbIX OOEX C MOMOLLbIO

- MCMNOJIb30BaHMS HEMYYMHUCTbIX UMM CnabonyyMHUCTBIX FPyHTOB (Tabn.4.1 u 4.2.) ons cOOpyXeHWsl BepxXHei 4acTh 3eMJISIHOTO TMONOoTHa, HaxOoAswerocss B 30He
npoMep3aHus;

- ocylLleHUsi paboyero crosi 3eMIsiHOro MoJioTHa (CM. pa3g.5), B TOM Yucrie YCTPOWCTBa ApeHaxa Ans YBeNMYEHUs pacCTOSHUSA OT HU3a JOPOXHOW ofdexbl A0 YPOBHS
noA3eMHbIX Bof, MMAPOU30NMPYIOLLUX UMK KanunnsiponpepbiBatoLLMX NPOCIOoeK ANs nepexoaa oT 2-i unm 3-i cxembl YBNaXKHeHWs paGoyero crosi 3eMIISIHOro NonoTHa K 1-i;

- UCMNOMb30BaHWsA A5 MOPO303aLUMTHOMO CMOSI HEMYYMHUCTBIX MUHEpParbHbIX MaTepuanoB, B TOM Y/CIE YKPenmeHHbIX ManbiMy J03aMyU MUHepParibHbIX UM OpraHnYeckmx
BSKYLLMX;

- YKNaaku Tennou3onupyLLMX CIIOEB, CHKAaOLMX rMyOGuHY NpomMep3aHus rpyHTa nog AOPOXKHOM 04eXa0N U NONHOCTBI UCKITHYaoLLNX €ro;

- YCTpOVICTBO OCHOBaHWA ,El,OpO)KHOVI ogexabl N3 MOHOJIMTHbLIX MaTepuarnos (Tl/ll'la Towlero 6eToHa nnm OPYyrux 3epHUCTbIX MaTepunanos, 06pa60TaHHbIX MUHEpalibHbIM UM
OopraHn4ecknm BFI)KYLLI,I/IM).
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Knaccudmkaums rpyHTOB Mo cTeneHn Ny4YMHUCTOCTU NpU 3aMep3aHum

(CHwuI1 2.05.02-85, npun.2 Tabn.6)

Ipynna rpyHTa no

CreneHb NYYUHNCTOCTUN

OTHOCUTENBHOE MOPO3HOE ny4YeHne

NYyYNHNUCTOCTU
| HenyynHucTbin 1 1 MeHee
Il CnabonyunHucTbIn Csbiwe 1 go 4
1 MyynHncTBIN Ceblle 4 go 7
\Y) CunbHONYYMHUCTBIN Csblwe 7 go 10
\% UpesmepHONYyYNMHUCTLIN Cabiwe 10

Fpynnbl FPYHTOB NO CTENEHU NYYNHUCTOCTH
(CHwuI1 2.05.02-85, npun.2 Tabn.7)

pyHT

pynna

0,05 mm

Mecok rpaBenuCTbIN, KPYMHLIA U CpeaHen KpynHOCTH, coaepxaLumin Ao 2% vacTuy, Mensye |

Mecok rpaBenuCTbIN, KPYMHLIA, CPEAHEN KPYMHOCTM U Menkun, coaepxatimi go 15%, vactuy, Il
menbye 0,05 MM, cyneck nerkas kpynHasi

CyI'Ier nerkas, CyrnmHoK NErKUM 1 TSXKENbIN, MMUHbI

Mecok NbinesaTbIN, Cyneck NbifieBatasl, CyrfnMHOK TSHXKenblv NblnesaTtbin

Cyner Tshkenas nelniesaTtasi, CyrfiMHOK Nerkni nolniesaTbIn

Tabnuua 4.1

Tabnuua 4.2
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4.2. KOHCTPYKLMIO CYMTalOT MOPO30YCTONYMBON NpY yCroBUn

fnyu £ dzom (4.1)
roe fn_}.q - pacyeTHoe (0Xugaemoe) nyyeHme rpyHTa 3eMIIstHOro NosoTHa;
{30n - LOMyCKAEMOE A5t AaHHOW KOHCTPYKLMW NyYeHne rpyHTa (1abn.4.3)
Tabnvua 4.3
Tun gopoxxHon ogexabl Bua nokpbitus Honyctnmada BennyuHa
MOPO3HOro Ny4YeHns faon , CM
KanutanbHbIn AccanbTobeToHHOE 4
ObneryeHHbIN AcdanbTobeToHHOE 6
MepexogHbIn [NepexogHoe 10
MpumeyaHne. B BOCTOUHbIX paioHax lI-lll JOpPOXHO-KNMMATUYECKNX 30H 3HAYEeHWs fx,, criedyeT yBenuumeatb Ha 20-40% (6orblume 3HAYeHWs AN AOPOXHLIX OAEXA

00neryeHHoro 1 NepexogHoro TUMoB).

4.3. PacyeT Ha M0p030yCTOIZ‘-II/IBOCTb HeobxoQMMO BbIMOMHATL AN XapaKTepHblX Yy4acCTKOB WKW Tpynn XapakTepHbIX Y4YaCTKOB OOpPOrnu, CXOAHbIX nNo
FPYHTOBO-IMApPOSiIorn4eCknmM ycnosmam, MMerLWmnmMm O4HY U Ty XXe KOHCTPYKUUIO D,OpO)KHOﬁ oaexnbl 1 OOUMHAaKOBYHO CXeMy yBJ1aXXHEeHUA pa6oqero CInosA 3eMJIAHOro nosioTHa.

4.4, I'Ipvl npe,qBapMTeanoﬁ npoBepke Ha M0p030yCTOW-IMBOCTb BENMMYNHY BO3MOXXHOIo MOpPO3HOIro nyvyeHua crniegyeT onpenendaTtb no d)opmyne
f:l'{;u*».! - fnyl.!;:p KyrpKn, szszp &1 5 (4.2)

roe jnyu.cp - Beénn4nHa MOPO3HOro ny4YeHma npm ocpedHeHHbIX YCIoBUAX, onpenendemMmasa no pI/IC.4.3 B 3aBMCMMOCTWU OT TOJILLUNHbI ,D,OpO,EI,HOVI ogexabl (BKJ'IPO‘-IaH

AOMONHUTENbHbIE CIIOM OCHOBAHWS1), FPYNMbl FPYHTA MO CTENEHU My4YUHUCTOCTH (CM. Tabn.4.3) v rmy6nHbl NpoMep3aHuns (Zpuy );
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K3 - K0ahMULMEHT, YUUTLIBAIOLLWIA BMUSIHUE PACYETHON My6UHbI (Hr) 3aneraHus YpoBHSI IPYHTOBbLIX UMW ONUTENBHO CTOALWMX NOBEPXHOCTHBLIX Bo4 (puc.4.1); npu

OTCYTCTBUW BIIMSIHUSI TPYHTOBBIX MW ANIUTENbHO CTOSLLMX NOBEPXHOCTHBIX BOA CNEAYET NPUHMMATL: AMns CYnecy TSHKENOM W NbinesaTon U cyrnuHka & yrg =0,53; ans necka u
cynecu nerkoi n kpynHon & yrg =0,43;

Km - KOA(hPULMEHT, 3aBUCALLNI OT CTENEHU YNNOTHEHUS rpyHTa paboyero cnog (tabn.4.4);
Kgp- KO3(h(pULIMEHT, YUNTbIBAIOLLNIA BIMSIHWE 3€PHOBOMO COCTaBa rpyHTa OCHOBAHWS HacbINu N BoleMKU (Tabn.4.5);

ngp- KO3 (PULIMEHT, YUUTLIBAIOLLNIA BNNSIHUE HArpy3kn oT COOCTBEHHOIO Beca BbiLLUenexalle KOHCTPYKLMKM Ha FPYHT B MpoMep3atoLeM Cnoe 1 3aBUCSLLUIA OT rNyOuHbI
npomep3saHus (puc.4.2);

;- K0ahMLMEHT, 3aBUCALLMI OT PACYETHOMN BIAXHOCTU rpyHTa (Tab1.4.6).

Tabnvua 4.4
KoadppmumeHT Km: NS rpyHTa
YNNOTHEHNSA Kym
necka nbinesaToro, Cyneck nerkoi u necka, KpoMe MbinesaToro, cynecu
NbINeBaTON, CyrMWUHKA, MMUHbI NEerkon KpynHowm
1,03-1,00 0,8 1,0
1,01-0,98 1,0 1,0
0,97-0,95 1,2 1,1
0,94-0,90 1,3 1,2
<0,90 1,5 1,3

Tabnuua 4.5
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pyHT i

Meckun 1,0

Cynecu 1,1

CyrnyHKm 1,3

MuWHbI 1,5
OTHOcUTENbHAsA BNaXHOCTb 0,6 1 meHee 0,7 0,8 0,9
Wi W
Fd 1,0 1,1 1,2 1,3

(1]

0,8

0,6

0.4

R ] el

1 2 3 Hy, M

Tabnvua 4.6
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Puc.4.1. 3aBUCUMOCTb KoaduumeHTa K yrg OT pacCcTOsiHUS OT HU3a JOPOXHOM oAexabl Ao pacyeTHoro YIB unm YTB: 1 - cyneck nbinesaTas 1 Tshkenas neinesaras,
CYITIMHOK; 2 - NECOK, Cynech ferkas u nerkasi KpyrnHas

N
1,0 \
Nl

0.8 - F—
2

0.6
05 10 15 20 25 ZpM

Puc.4.2. 3aB1cMOCTb KoadhduLmeHTa ngp OT r1lyGUHBI MPOMEP3aHUS Zpy OT MOBEPXHOCTU MOKPBITUS: 1 - Cynech nbinesatas v Tskenast Nbinesarasl, CyrimHok; 2 - Necok,
cynechb nerkasi U nerkasi KpynHas
4.5. Ecnv aaHHble HaTypHbIX HABMaeHW OTCYTCTBYHOT, TO FMyGUHY NPOMEP3aHNs JOPOXHON KOHCTPYKLMI MOXXHO onpeaensaTb no gopmMyne

an = Z”P':CP:'.LBB’ (4.3)

A€ Zppicp)- CPEAHASA rMyOMHa NpoMep3aHns Ans AaHHOro paioHa, ycTaHaBnmBaemasi Npy NOMOLLM KapT U30NUHWIA (puc. 4.4).

4.6. Tpu rnyBuHE NPOMEP3aHNS AOPOKHON KOHCTPYKLIMN Zyp < 2M {0y yCTAHABNMBAIOT MO rpachukam puc. 4.3; npu Zyy = 2.0+ 3,0m - no dopmyne

fnym:p = fnyu.cp?,ﬂ'[ﬂ + ‘-E:'":an —cl], (4.4)

roe fnyqﬁpg,u- BEMMYMHA MOPO3HOTO MyYeHUs NPU Zpy =2,0 M;
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¢ =1,0; £=0,16; = =2,0 npun 2,0< Zom <2,5;

¢ =1,08; £=0,08; «=2,5npn 2,5<an <3,0.

L\ \ l ‘:
= |

548 | | 20 \JVI [zJ=150 cm 20 \ Z..=200cw
e N | Z,=100cu \ \ T
Z 14 1\ \JIvh 117
- i k % S
" \ IV '\\ \\ : -
310
L NN R\ NN LR UNANERE.
S zﬁﬁlM NANN URNNANEEN
o PR ACANNN L N
g 2l <digh ! NN H@FH -
3 = %4:%:::_:;*‘

O o o0 10 40 80 120 0 40 80 120 10

oaemau h | cM

Puc.4.3. N'padukn ana onpegeneHus ocpegHeHHON BENMYUHBI MOPO3HOrO MyYeHns jnyq_cp
Mpumeyanus. 1. Kpueyto 1I-V BbiGupatoT B cooTBeTCTBUM € Tabn.4.2. 2. Kpueyto lla BeiOvpatoT npu 2 1 3-i cxemax yBnaxHeHusi pabodero cnos, kpusyto 116 - npu 1-i

4.7. Ecnu npu pacyeTHOM cpoke cnyxbbl Ao 10 neT nonyyeHHas BeENMYMHA BO3MOXHOro nyyveHusa Gyaet npeebiwatb Tpebyemyto (cM. Tabn.4.3), a npu cpoke crnyxobl
6onee 10 net Gypet npesbiwaTts 80% oT Tpebyemon, TO HeOOGXOAMMO pPacCMOTPETb BapuaHT YCTPOMCTBA MOpPO303alUMTHOro criod. B atom cnyyae npegBapuTerbHO
ONpeaensioT OPUEHTUPOBOYHO TPEBYEMYIO TOMLLMHY MOPO30YCTOMUYMBON KOHCTPYKLMM LOPOXHON oaexabl, ucnonb3ys rpaduku puc.4.3. [ins aToro, 3Hast 4ONYCTUMYHO BEMUYNHY

MOPO3HOro ny4yeHua ‘!'?50?‘! , pacCHnUTbIBaAlOT OCpeHEHHYI0 BEJNTUMNHY MOPO3HOro ny4YeHus fn.}'”ﬁp no d)opmyne
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f?‘{}"{ﬁp = Lson { Ky &y szKnaszm (4.5)

3aTeMm 1o rpaduky puc.4.3 B COOTBETCTBUM C rPYNMOil FPYHTa MO CTENeHN NyYnHUCTOCTM ONpeaensioT ;.

4.8. YTOYHEHHbIA pacyeT TOMLWMHbI MOPO303aLUMTHOrO Cros (Ez_w) BbIMOSHAOT MO TEPMUYECKOMY COMPOTUBIMEHMIO KOHCTPYKUMA. [ns 3TOro Heobxoanmo UMETb
cnegyoLne NCXoaHble AaHHbIE:

- reorpachuyeckoe MecTornonoXeHe paccMaTpUBAEMOro y4acTka 4Opory;

- KOHCTPYKLMIO JOPOXXHOM oaexabl (HaMMeHOBaHWe U TOJLLIMHA CIoeB), HeobXoauMyo Mo YCIOBUSIM MPOYHOCTU U APEHUPOBaHWS;

- CXeMy YBRaXKHeHWs1 paboyero crosi 3eMnsiHoro nomnotHa (1, 2 unu 3) 1 pacyeTHyto rny6GuHY 3aneraHusi NoA3eMHbIX BOA OT MOBEPXHOCTU NMOKPbITUS;
- HAMMEHOBAaHWe rPYHTOB 3eMIAHOIO NOMOTHA;

- paCYETHbIN CPOK CNY>XObl JOPOXKHOW OAEXabI.

4.9. ToNWMHY MOPO303aLLNTHOTO CMOS % ,,; ONPEAENsioT no (opmyre

Hogs = ':Ro-ﬁl{mp]l - Ro-ﬁl{o}:"lms ) (4.6)

roe Roa.:o;. - TepMUYECKOE COMPOTUBIEHNE PACCMATPUBAEMOii KOHCTPYKLIMM JOPOXKHON oaexabl, (M 2 -K)/BT;

Roa{mp} - TO Xe, B JaHHbIX YCIOBUAX;

A 142 - KOIDPUUMEHT TENNONPOBOAHOCTY MOPO303aLUMTHOIO CIOSl, PaBHbBIN CPeAHeapUdMETUHECKOMY 3HAYEHMIO KO3(MULIMEHTOB TEMIONPOBOAHOCTM MaTepuarna crost B
Tanom n Mmepanom coctosaHusx, Bt/(m-K).

Mpu OTCYTCTBUN PaKTUYECKN 3aMEPEHHbIX 3HaYEHUI B pacyeT [OoMyCKaeTCs BKIYaTh ;Mo Tabn.1 npun.5.

Bennunny Roa.:mp;. onpegensioT B 3aBMCUMOCTU OT HOMEpa MU30MMHUK Ha KapTe (puc.4.5), COOTBETCTBYIOLLEN reorpadnyeckoMy NOSIOKEHUNIO pacCMaTPMBAEMOrO yyacTka

poporu. Ecnu y4acCcTOK HaxoguTca mexnay M3OoNTMHUAMU, TO onpeaendrT no ABa 3Ha4eHud Roﬁ{mpjl n -'gﬂ_m_?, COOTBETCTBYHOLLNX 3TUM U3OJTUHUAM. MCKOMyIO TOJNWUMHY CIodA
onpenenarT MeTo4oM nHTepnonAaunn B 3aBMCUMOCTU OT PACCTOAHUA OT pacCMaTpuBaemMoro y4acTtka goporn Ao coceaHmnx N3O0JTUHUIA.
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Puc.4.4. KapTa n3onuHui rnyouHbl NpoMep3anus Zm(zp)rPyHTOB Ha Tepputopumn CHI™: 1 - rpaHumua CniowHoro pacnpocTpaHeH!st BEHHOMEP3IIbIX FPYHTOB; 2 - TO Xe,
OCTPOBHOrO; 3 - rpaHuubl ctpaH CHI®
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Puc.4.5. Kapta ¢ nsonuHnsimm ans onpegeneHms TpebyemMbix 3Ha4eHUI TEPMUYECKOro CONPOTUBIIEHUS OPOXHON ogexapl. |-X - Homepa n3onMHuiA; 1 - rpaHuya CnoLHOro

pacnpocTpaHeHnsi BEHHOMEP3JIbIX TPYHTOB; 2 - TO Xe, OCTPOBHOrO; 3 - CeBepHbI NOMSIPHbIA KPyT
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4.10. Tepmudeckoe ConpoTUBIEHNE JOPOXHON 0gexXabl Roaw BbIYMCNAT No hopmyre

!'=?‘!,5|'z;r
Rodtey = Zl**ﬂoan::':u oty | (m2-Ky/Br, 4.7)
!=
roe .4 - YMCNO KOHCTPYKTUBHBLIX CIOEB AOPOXHOM oAexabl 6e3 Mopo303almuTHOro Cos;

fzoa.{i}. - TONuiMHa i-ro cnos, m;

ioa.{!-;. - KO3(pPUMLMEHT TENNONPOBOAHOCTUN OTAENbHBLIX CFI0EB B MEP3NOM cOCTOsiHUK, BT/(M-K).

4.11. BenuunHy TpebyemMoro TepMU4ECKOro ConpoTUBMIEHMUS Roa.;mp;. paccYnTbIBAIOT MO BblPaXKXEHMWIO

(4.8)

Rostmpy = Py Koo Kyen S, M2 KB,

roe Rﬂp - NpMBeaEeHHOe TeEpMNYECKoe CONPOTUBIEHME, onpeaensemoe npu NoMoLLM HoOMorpaMmmel (CM. n.4.12);
K i - KO3PMULIMEHT, YUUTBLIBAIOLLMIA CPOK CYKObl JOPOXKHOM OAEKAbI, MEXY KanuTasnbHbIMU peMoHTamu (Tab11.4.7);

£y

1-% - no Ta6n.4.8;
& - NoHwxatowun koadppuumeHT; ans Iy, Il nllls gopoxHo-knumaTuueckux nog3oH & =1,0; analla, 1y nlily & =0,95; ana lll 5 =0,90; ana IV & =0,85 (cm. npun.2).
Tabnwuua 4.7

a1 - KOO(DULMEHT, yUNTBIBAIOLLMIA CXEMY YBITAXXHEHUSA paboyero crnosi 3eMsiHOro NorioTHa; NPUHMMAaETCA Npu 2- 1 3- cXxemax YBNaXXHEHUS paBHLIM €AuNHULE, a NP

HOMepp'aiozg';”M(CM' 3HayeHune koapduumeHTa Koa npu cpoke cnyxbbl JOPOXHON oaexabl, roapl

meHee 10 10 20

-1l 0,70 0,85 1,0
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1-X 0,80 0,90 1,0

Tabnuua 4.8.
Homeppm;gzl'/lg;mm (oM. 3HaudeHune koachbpuumneHTa Kym npw 1-i cxeme yBnaxHeHus paboyero
CIno4 3eMJ1dHOro noJioTHa
| 0,85
Il 0,65
1 0,55
IV 0,45
Vv 0,40
VI 0,35
VI 0,30
VIl 0,30
IX 0,25
X 0,25

4.12. 3HadveHune Rﬂp onpeaenslT ¢ NOMOLWbLID HOMOrpammbl (puc.4.6) mMeTogoM uTepaumm yepes OTHOLLEHMe faom f(CnquP] (ropusoHTanbHass oCb HOMOrpamMmmbl).

3HaveHus faon , Cnyq , M Cp onpeaensiT CoOOTBETCTBEHHO No Tabn.4.3, 4.9 n 4.10.
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Puc.4.6. Homorpamma gnga onpegeneHns npMBeaeHHoOro TepMmMYeCcKoro ConpoTUBEHUS OPOXHON oaexabl Rﬂp : I-X - Homepa n3onuHui Ha KapTe (cMm. puc.4.5); 1 - kpmBas

pacdeTa gnsi 1 n 2-ro TMNoOB yBNaXkHeHMs paboyero crnosi 3eMsiHOro MosfoTHa; Hr' rnybuHa 3aneraHns pacyeTHoro YI'B oT HM3a 4OpOXHOM ofexabl, BKIOYas
MOPO303aLUNTHBIN CITON
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Tabnuua 4.9
3HayeHue nokasaTtens Cnyq , ANS TPYHTOB!
Homep usonunmnm | cnabo ny4nHUCTbIX MYYUHUCTBIX CUIBHO NMYYUHUCTBIX Yype3mMepHo
(cm puc.4.5) NYYNHUCTBIX
| 0,70 1,40 2,10 2,80
Il 0,60 1,25 1,85 2,50
1 0,55 1,10 1,65 2,20
\% 0,50 1,00 1,50 2,00
\Y 0,45 0,90 1,35 1,80
VI 0,40 0,80 1,20 1,60
\l 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
X 0,20 0,40 0,60 0,80

MpumeyaHwue. pynny rpyHTa no CTeneHn NyYUHUCTOCTU (AoMycKaeTcst onpeaensaTb ¢ noMowbio Tadn.4.1 n 4.2,

Tabnuua 4.10

[pYHT 3eMNSIHOrO NOMOTHA
Py Aoa, M 3HaueHue Cp B 3aBMCMMOCTM OT finpfaon) , CM

0-50 51-100 >100 0-100
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[Necok nbineBaTbi 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
Cynecsb nerkas 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
Cynecb nbinesaras 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
CyrnnHOK NErkum n nerkum 0,5 0,80 0,75 0,70 -
nblneBaTbIn
1,0 - - 0,65 0,70
1,5 - - 0,60 0,65
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2,0 - - 0,55 0,60
CyrnunHku 'I'fl)KeJ'IbIVI, TSXKENbIN 0,5 0,85 0,80 0,75 -
nbinesaTbli, rMuHa

1,0 - - 0,70 0,75

1,5 - - 0,65 0,70

2,0 - - 0,60 0,65

I'Ipmmeanme. |_|pVI NMPOMEXYTOYHbIX 3HA4YEeHUAX TONLWNHbI BENTUYNHY Cp cnenyet NnpyHMMaTb NO MHTepnonAunn COOTBETCTBYIOLWMNX BENTUYNH.

Mpu HasHaueHun BemmumHbl Ty no Tabn.4.10 NopGupaloT AONYCTUMYIO yBUHY NPOMEP3AHUS Hypgion) TAKUM OBPa3oM, YTOBbI MOMYyYAEMOMY 3HAYEHMIO OTHOLLEHS
faon {0y Cp ) cooTBETCTBOBAMNA BENMUMHA Ayp(aan) HA BEPTUKANBHOM OCM HOMOTPaMMBbl, paBHasi MPUHSTON Mpu onpedeneHn Ty . MoABOP HYKHO HAUMHATb CO 3HAYEHMs

Eznp{@m) , COOTBETCTBYIOLLENO HavMeHbLUeN JoMnyCTUMOiA rnybrHe npoMep3aHus.

PaccTosHue H}, OT HM3a [OPOXHOW odexAbl [0 YPOBHS MOA3EMHbLIX BOA, HEoOXoaMMoe Ans UCMONb30BaHWA HOMOrpaMmbl, OMpeaensioT, MPUHAB 3a WCXOOHYH

MNOJSTy4EeHHYI0 B COOTBETCTBUM C M1.4.7 OPUEHTUPOBOYHYIO TOSLLMHY MOPO303aLLMTHOMO CMOS # ,,; Y BLIYUCTIUB NPU 3a0aHHOM #,,; OBLLYIO TOMLLMHY AOPOXKHON OaeXKabl #y .

Mpw rnyGuHe 3aneraHns NOA3EMHbIX BOA Ha y4YacTke OOPOry, OTNMYaloLeicsl OT yKasaHHbIX Ha HOMOTpamme, HY)XHO OnpeaenvTb ABa 3HaYeHUs Rﬂp : npu Hr Ha

HOMOrpamme onblue gaHHOW BENUYNHBI U npu H}-- MeHbLe ee. Vickomoe 3Ha4vyeHune R?!p yCTaHaBnMBarOT METOAOM MHTEPNONALNN MeXy COOTBETCTBYHOLLMMUN BENTUHNHAMMN.

4.13. lNocne 3aBepLUeHUA pacdeTa TOMLMHbI MOPO303aLMTHOrO crosi no dopmyne (4.6) cpaBHUBAKOT MOMyYeHHOE 3Ha4YeHue ﬂzm C npegBapuTenbHO Has3Ha4YeHHOMN.
PasHuua He gomkHa npeBbiwate 5 cM. B npoTUBHOM criyyae pacyeT Heob6xoaMmo NOBTOPUTb.

4.14. TonuwuHy TEnnou3oNUPYOLLEro Crosi pacCuYMTbIBaKOT, Kak M MOPO303alumMTHOro. B pacyeT cregyeTt BkMAYaTb TOMLWMHY LOPOXHOW OAexdbl, HeoOXoaumyko no
ycrnoBusaM obecrneyeHnst NPOYHOCTU U OPEHUPOBAHUSA, a TaKKe 3HAYEeHUs] MokasaTens MyYMHWCTOCTM FpyHTa Unyq (Tabn.4.11); ToNwmMHy TENMOU3ONMPYIOLLEro crnos cnegyet

onpefensiTb Mo rpacduky (puc.4.7) B 3aBUCUMOCTH OT Foatmpin Foato) .
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Puc.4.7. Mpacuk ons onpeaeneHnsi HEO6XOAMMOW TOMLLMHbBI TEMMOM3O0NMPYHOLLEro Criosi U3 neHonnacTa.

Raatrp)s nen/8r
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Tabnuua 4.11

"PYHT NO CTENeHn MyYUHUCTOCTU MokasaTens Cnyu
Cnabony4nHuUCTLIN 0,50
MyyYnHUCTBIN 1,0
CunbHOMYYMHUCTBIN 1,5
YpesmepHONy4YMHUCTbIN 2,0

4.15. MNMeHonnacT, Mcnonb3yeMbIn AN yCTPONCTBA TEMMOM3O0MPYHOLLEro Crosi, AOJDKEH yOOBNEeTBOPATL cneaylowmum TpeboBaHmaM: Nnpeden NpoYHOCTU MPpU CXXaTum npum
10%-Hon nuHenHon gedopmaumm - He meHee 0,40 MMMa, npu usrnbe - He meHee 0,30 MIa; BogonornolweHne no obvemy - He 6onee 0,45%, TennonpoBoAHOCTL - He Gornee
0,032 Bt1/(m*K) (MmeToabl ucnbitaHusa no gencreyowmm FOCTam). Beibop HyXHO Mapku neHonmacra crefyeTt NPOBOANTL C Y4ETOM pe3ynbTaToB OMNbITHOW NPOBEPKMN.

4.16. Ecnn pabounii cnow 3eMnsgHOro NofioTHa BKMAOYaeT ABa Crosi U3 FPYHTOB C Pas3nUYHON MyYMHUCTOCTLIO (NPeayCMOTPEHO C LieNblo COKpaTUTb 00 beMbl MPUBO3HOMO
MEHee MY4YMHOOMAaCHOro rpyHTa), TO TOMLUMHY MOPO303aLUUTHOrO Crosi C BEPXHEW 4acTblo paboyero Cnod M3 MeHee Ny4YMHOOMAaCHOro rpyHTa crnefyeT paccynTbliBaTh MO

dopmyne
Boar =Pt T (n ~ R )0 * hnp{aon} - &Szp:' (s + "ggnp{ﬁon]l:' , (4.9)

roe -‘EEM_?I - TONnwmMHa MoOpo303aLllUTHOro Cro4a npu NOJSTHOM 3aMeHEe MECTHOro FPyHTa NPUBO3HbIM MEeHee Ny4YNMHOONacCHbIM, M;
-‘EEM_Q - TO Xe, npu OAHOCMONHOM KOHCTPYKUNWN 3€MIAHOIo nosioTHa U3 MeCTHOro ny4YnMHOONacHOro rpyHTa, M,
;gnp{aon} - gonyctnmasa FJ'Iy6MHa npomMep3aHnd 3eMNIAHOro NofoTHa npu NOJSIHOM 3aMeHEe MECTHOrO FPyHTa NPUBO3HbIM MeHee Ny4YnHoonacHbIM, M;
-&Sgp‘ TOJWHMHA CIod 3aMeHbl rpyHTa OT HU3a ,EI,OpO)KHOVI oaexabl (663 MOpPO303aLlNTHOIo CJ'IOH), KOHCTPYKUMUA KOTOpOI;I obecneuynBaet NPOYHOCTb U ApPEHNPOBaAHNE, M.

PacueT 3HAUeHU # 451 , #4s20 Myp(aon) BLINOMHAETCS B COOTBETCTBUM C NN.4.9-4.13. MakcumankHoe aHaveHne LSy = Azt + Buntaon) .

PacueT TonwmHbI TennonsonmpyrLwiero crioa npun 3ameHe BerHeIZ TONnwKM 3eMnAaHoro noJfioTHa Ha MeHee I'Iy‘-II/IHOOI'laCHbIﬁ FPYHT cnenyeT npoBOAUTb TakK Xe Kak, Ond
MOPO303aLllNTHOro cros.
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4.17. Ona onpegeneHnss BENUYMHbI MOPO3HOro nyyeHusi, TpebyemMon TONWMHbI MOPO303aLLMTHOIO UMM TENMOM30NUPYIOLLEro Cros MoxeT ObiTb MCMOMb30BaHa Takke
MEeTOAMKa, OCHOBaHHasi Ha onpeaernieHnn KoaduLUmMeHTa BraronpoBOAHOCTY rpyHTa £ ., (CM. Npui.7). MeToauky pekoMeHayeTcsi UCronb3oBaTh B NOPSIAKE HAKOMIIEHWS onbiTa
ee npumeHeHwus. Npumep NpuMeHeHMs METOAMKN NpuBeaeH B npun.8 (npumep 12).

5. MPOEKTUPOBAHMUE YCTPOWCTB MO OCYLUEHUIO JOPOXHbIX OOEX U 3EMJIAHOIO NOJIOTHA

OCHOBHbI€E NONoOXeHus
5.1. [peHaxHas KOHCTPYKUMSA (OPEHUPYHOLMA CNOW M BOAOOTBOASLLUME YCTPOMCTBA) HeobxooMMa B TPAOULMOHHBIX KOHCTPYKLMSAX AOPOXHBLIX O4EeXd CO CrosiMu n3
3E€PHUCTBIX MaTeprarnoB Ha 3eMMsHOM MOMOTHe U3 cnabo UNbTPYOLUX FPYHTOB (MbiNeBaTbiX NECKOB, HEMbIfIeBaTbIX NECKOB C KoadduumeHToM hunbTpauumn meHee 0,5 m/cyT,
rnuHbl) BO Il 1 Il OPOXHO-KNMMAaTUYECKNX 30HAX OIS BCEX CXeM YBraxkHeHusa paboyero crnos, B IV 1 V 30Hax - ansa 3-i1 cxemsl (Tabn.5.1 npun.2 CHul1 2.05.02-85).

Tabnuua 5.1
MNcTOYHUK (cxema) YcnoBusa oTHECEHUs K AaHHOMY TUny yBnaXHeHUA
yBITaXXHEeHUA
ATMOCCbeprIe Hacbinb Ha y4qacTkax MeCTHOCTU 1-ro Tmna no YCNoBUAM YBITaXHEHUA, a TakxKe 2 1 3-ro TUnoB
ocagKkun Nnpu BO3BbIWLWEHUN MNOBEPXHOCTU TMOKPbITUA Had pacyYeTHbIM YPOBHEM TPYHTOBbIX WY
(1) NOBEPXHOCTHBLIX BOA MIM Hag MOBEPXHOCTbIO 3emnn, 6onee yem B 1,5 pasa npesbilaloLLEM

TpeboBaHua Tabn.5.2; Ha yyacTkax 2-ro Tuna npy paccTosiHUM OT ype3a NOBEpPXHOCTHOW BOApb!
(oTcyTcTBYlOLWEN He MeHee 2/3 neTHero nepuoga) bonee 5-10 m - ans cynecen, 2-5 M - nNerkux
NblNeBaTblX CYMMHKOB U 2 M - ONs1 TSHXKEMbIX MbleBaTbiX CYMMUMHKOB M MWH (MeHbLuve
3Ha4yeHns - Ans rpyHToB € OONbLIMM YMCIIOM MNACTUYHOCTM; Oonblive - AN pasnuyHbIX
TPYHTOB).

BbleMKM B necyaHbiX W TMMHUCTBIX TPyHTax npu yknoHe kioBeTtoB Gonee 20%0 (B -l
OOPOXHO-KITMMATUYECKMX 30HaX) U NPW BO3BbILLIEHNM MOBEPXHOCTW MOKPBLITUS Hafd pac4eTHbIM
rOPM30HTOM FPYHTOBbLIX Bof, bonee Yem B 1,5 pasa npesbiwatolem TpeboBaHus 1abn.5.2.

MpuMeHeHMe  crneumanbHblX  METOJOB  PErynvpoBaHWs  BOQHO-TEMMOBOMO  pexuma
(kanunnaponpepsbiBatoLLye, MMAPO- U TENON3ONMUPYIOLLME, apMUPYIOLLUe NPOCIONKU, APeHaX
W T.M.), HA3Ha4YaeMmbIxX Mo pacyeTam.

To xe, Hacblnv Ha y4yacTkax 2-ro Tumna nNpu BO3BLILEHUM MOBEPXHOCTW TMOKPLITUS HE HUKe
KpaTkoBpeMeHHO  [Tpebyemoro Tabn.5.2 n He Gonee Yem B 2 pasa NpeBbILLAOLEM MX U NPU KPYTU3HE OTKOCOB
croswme (go 30 He MeHee 1:1,5 n npoctom (6e3 6epm) nonepevyHom nNpodurne HacbInu; Ha yyacTkax 3-ro Tuna
cyT) npu  MNPYMEHEHUU cheumanbHblX  MEPOMPUATMIA  NO  3aluTe OT  [PYHTOBbIX BOZA

NOBEPXHOCTHbIE (Kanmnnﬂponpepblsarou.me cnowum, npeHa»(), Ha3Ha4YyaeMbIX cneunaribHbiIM pacyeToMm npu
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BOAbI BbINOJIHEHUN NpeablayLmnx yCﬂOBI/IIZ.

)

BblemMkn B necyaHbIX U MMHUCTBIX FPYHTax Npu ykrnoHax kioeeToB MeHee 20%o (B I-1l 30Hax) u
BO3BbILLUEHUW MOBEPXHOCTU MOKPbLITUSA Ha pac4yeTHbIM YPOBHEM FPYHTOBLIX Bod, bonee yem B
1,5 pasa npeBbiwawoLeM TpeboBaHnst Tabn.5.2.

To xe, onuTenbHo |Hackinu Ha yyacTkax 3-ro nNpu  BO3BbLILEHUM MOBEPXHOCTW MOKPbITUS, OTBEeYarLwemM
(6onee 30 cyT) TpeboBaHuam Tabn.5.2, Ho He npeBbIWwatowem nx 6onee yem B 1,5 pasa.

cTosilume To e, Ans BbIEMOK, B OCHOBaHWUM KOTOPbIX YPOBEHb FPYHTOBbLIX BOA, PACMONOXEH MO rnybuHe,
NOBEPXHOCTHbIE He npeBbiWwaroLen TpeboBaHuii Tabn.5.2 6onee yem B 1,5 pasa

BOAb!

@)

CHwl1 2.05.02-85, Tabn.21

pyHT pabouyero crnosi HaumeHblLUee BO3BbILLEHWE NOBEPXHOCTU MOKPLITUS, M, B
OOPOXHO-KITUMATUYECKMX 30HaX
Il 11l v \Y
Mecok MernkuiA, cynechb nerkas KpynHas u nerkas 1,1 0,9 0,75 0,5
0,9 0,7 0,55 0,3
Mecok nbineBaTbIn, cyneck nblrieBaTtas 1,5 1,2 1,1 0,8
1,2 1,0 0,8 0,5
CyrnUHKN NErkMm n TsHKEnbIA, rMUHbI 2,2 1,8 1,5 1,1
1,6 1,4 1,1 0,8
Cynecb Tshkenas nbineBarasl, CyriiMHKN NErkui 2,4 2,1 1,8 1,2
nbineBaTbi U TSXKENbIA NbiNneeaTein | ————— | e[ e e
1,8 1,5 1,3 0,8

Tabnuua 5.2
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MpumeyaHue. Hag YepToi - Bo3BbILLEHWE NOBEPXHOCTU MOKPLITUA Ha[ YPOBHEM TPYHTOBLIX BOA, BEPXOBOAKM UMK AnuTenbHO (Gonee 30 CyT) CTOALUMX MNOBEPXHOCTHBIX
BOZ, MOA YepToN - TO e, HaJ NMOBEPXHOCTbI 3eMIN Ha y4YacTkax C HeoGecneyYeHHbIM NOBEPXHOCTHBIM CTOKOM WM Hag YPOBHEM KpaTKoBpeMeHHO (MeHee 30 cyT) cTosiwmx
MOBEPXHOCTHbIX BOA,

5.2. Cxemy yBnaXHEHUsl Ha ydvacTkax, rae B NMPUOOPOXKHONM MOMoce 3acTamBaeTcsi BOAA, YCTaHaBMMBAKOT C YYETOM PaCCTOSHUS f}, OT GPOBKM 3EMJISIHOFO MOSIOTHA A0
ypesa 3acTanBaloLeiicsl OCeHblo BoAbl. BennunHy GesonacHoro paccTosiHus fj, MOXXHO OnpeaenuTb Mo crneunanbHol metoauke. Npu oTCyTCTBUM (DaKTUYECKUX AaHHbIX crieqyeT
NPYHUMATb: f}. =10 m - 4nst cynecei, fj, =3 M - A5 CYITIMHKOB FIErKMX U NblNeBaTbiX, f}, =2 M - 1151 CYITIMHKOB TSHKEIbIX U [TIVH.

5.3. [lpeHaxHas cnctema OOPOXHOW OAeXAbl BKIOYAET: MIOCKOCTHOW TFOPU3OHTamNbHbIA ApPeHaX, OOMNoSHAeMbl (ecrnv TpebyeTcst) MPUKPOMOYHBIM U MOMEpPeYHbIM
OPEHaXOM MENKOro 3aroXeHus.

Mpy ycTpoOCTBE BCEX CIOEB AOPOXKHOW OfexAbl U3 MOHONUTHBIX MaTepuarioB B Ka4ecTBe MIIOCKOCTHOrO rOpPU3OHTaNbHOro ApeHaXka nocrie TEXHWUKO-3KOHOMUYECKOro
060CHOBaHWSA JonycKaeTcs NPUMEHSTb (BMECTO APEHUPYHOLWEro Crosi) NPOCIOWKY U3 FreOTEKCTUITBHONO MaTepuana TOMNWUHOM He MeHee 4 MM C ko3 ULMEHTOM unbTpaLmm
He Hwke 50 M/CyT C BbINMYCKOM MOMOTHMLL Ha OTKOCHI Hacbinu Ha BbICOTY He MeHee 0,5 M. BbiGop MaTepuana B 3TOM cryyae NpousBoAUTCS MO crieumarnbHbIM yKa3aHusIM.

5.4. MpoekTnpoBaHue MeponpusaTUin NO APEHNPOBAHNIO AOPOXHOM OAeXAbl OCYLLECTBMSOT B TAKOW NocnenoBaTensHOCTU:

a) gopory pasgenstoT Ha TUNUYHbIE Yy4acTKM NO NPOAONbHOMY NPOMUII0 N NPUPOOHBIM YCMNOBUSM (XapakTep penbeda MeCTHOCTU, Hanu4me BOOOTOKOB, NepecekatoLmx
Aopory, u Ap.) ¢ y4eToM ocobeHHOCTEN KOHCTPYKLUMM 3EMMASHOrO NOMOTHA (Hackinb BeicoTon no CHuly, BeleMKa unun Hacbinb BbICOTOW HWXe TpebyeMon, nepexoaHbin y4acTok
OT HacbINM K BbleMKE) U AOPOXHOW oaexabl (MOHONMUTHbIE COU OCHOBaHWUsSi, MOPO303alLUWTHbIE UMW TENSIOM30MMPYIOLLME CMOU U3 YKpenneHHbIX MaTepunanos), obecneyeHHOCTH
mMatepvanamv Ans OpeHVpPYIOLEero Crosi, ApeHaXHbIMU Tpy6aMun 1M reoTekCTUIbHbIMKM MaTepuanaMum; BO3MOXHOCTU OCYLLECTBMEHUS Mep NO OrpaHWYeHuno Mputoka BoAbl B
OOPOXHYI0 KOHCTPYKLIMIO;

6) OnAa TUNUYHbIX YYaCTKOB onpeaendrT Konn4ecTtBO BOAbI, ﬂOCTyFIQIOLLI,QVI B OCHOBaHME 3a CYTKM N 3a paCHeTHbIVI nepuoa, npeaycmartpuBad mMmepbl No OrpaHNY4eHuto
NPUTOKa BOAbl B JOPOXHYK KOHCTPYKL UKD,

B) HamMeYaroT BapuaHTbl APEHaXKHbIX KOHCTPYKLIWI;

r) 0GOCHOBLIBAIOT pacyeTOM TOMLWMUHY OPEHMPYIOLWEro crnos Ans OaHHbIX YCMOBUWA Mnv onpedensitoT KoadpduumeHT unbTpauun ns gpeHupylolwero matepuana B
3ajaHHOWN OpPEeHaXHOW KOHCTPYKLUUN.

I'IpM NPOEKTUpPpOBaHNN OpeHUnpyoLWero crod HeobxoQMMO, MOMUMO OCyLlleHusA, y4uTbliBaTb HeobxoamMMocTb obecnedeHus C,D,BVIFO)/CTOI;NMBOCTM caMoro 3epHucToro
mMmaTtepuana n npo4yHoOCTU BCEN ,D,OpO)KHOIZ KOHCTPYKLUUWN.

5.5. ,D,peHax(Hyro KOHCTPYKUMIKO cneanyeT NpoeKkTupoBaTtb C y4eTOM obbema NPpUTOKa BOAblI, I'IOCTyFIaPOLLJ,eIZ B OCHOBaHue ,D,OpO)KHOI7| ofgexabl B pacquan?l nepwuon,
d)I/IJ'IpraLI,VIOHHOVI crnocobHocTn MaTepuana gpeHnpyrowero crosa U KOHCTPYKUUN 3eMIAHOro nonoTHa.



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP
CtpaHuua 58

5.6. Npun BbIBOPE KOHKPETHOrO MEPOMNPUATUS MO PErynmMpoBaHNI0 NPUTOKA NPOBOANTCA TEXHUKO-3KOHOMMUYECKOE CpaBHEHNE BapUaHTOB.

KOMOGMHMPOBaHHbBIN MITOCKOCTHOW FOPU3OHTalbHbIA APEHaX - 3TO YHMBEpPcasribHoe MepornpuaTue Anst 6onbLUMHCTBA y4yacTKOB gopor. [NonepeyHbli ApeHaX MenKoro
3anoXeHus yCTpamBaloT AfS NONepeyvyHoro nepexeara BoAbl, ABMXKYLLENCS B APEHMPYIOLLEM Crioe BAOSb AOPOM, Ha ydacTkax C NPOAOSbHbIM YKITOHOM cBbiwe 20%o, a Takke ¢
3aTSHKHBIMW NPOAOSBbHBIMU YKITOHaMM, NPEBbILIAKLWMMN MONepeYHble; B MECTax BOTHYThIX BEPTUKAIbHBLIX KPMBBIX U HA y4aCcTKaX YMEHbLUEHMWS MPOOOSIbHbIX YKITOHOB.

5.7. OpeHupytowmn crioin, paboTaroLwuii No NPUHUMUMY OCYLLIEHWUsT, HEOOXOAMMO YCTpanBaThb M3 NeCYaHbIX FPYHTOB UMW BbICOKOMPOHULLAEMOWN CKENEeTHOW cmecH (LebHs unm
rpaBumsl) OTKPLITOro TMNa (C He3anofHEHHbIMU NYCTOTaMn), OTBEYaKLLUMX onpeaeneHHbiM TpeboBaHMAM No BOAONPOHMLAEMOCTHY, N yKNaasbiBaTb No JOPOXKHON OOEXA0N Ha BCHO
ee wunpuHy, obecneunBas ero BbIXO4 Ha OTKOC. [l peHMpyoLuni Cnon ycTpamBatoT Takke ¢ ApeHaxHbIMn Tpybamn ans cbopa m GbiCTporo oTeofa BOAbl 3a Npeaenbl 3eMIISIHOro
nonotHa. Cnegyet npegycmaTpmBaTb NPOTMBO3aUMMBAIOLLYIO 3aLUUTY APEH 1 CaMUX CMOEB, a Takke He AonycKkaTb 3amMmep3aHue BoAbl B Bbiryckax Tpy6.

Mpu ycTponcTBe ApeHupyloWwmux crnoes, paboTaloLmMx No NpuHUMNY NornoweHusa, TpebyeTtcs ycTpamBaTb 6ornee MOLLHblIE CMOM U3 MEeCYaHOro rpyHTa v NpuHUMaTh B
pacdeT Ha NPOYHOCTb JOPOXHOW OAexAbl 3HAYEHUS MPOYHOCTHBLIX XapaKTEPUCTMK MEeCHaHoro rpyHTa ¢ yyeTom 0Gornee npoaormKUTENbHOrO nepuoga ero HaxoXaeHus B
HebnaronpMAaTHOM pac4YeTHOM COCTOSIHUW.

5.8. Ins ycTpoOICTBa APEHUPYHOLLErO Crosi, paboTatoLero no NpUMHLUMMY OCYLLEHUs, criedyeT NpUMeHaTb matepuarnbl ¢ koadduuneHToM dunbTpaunm He meHee 1 m/cyT.
Mpy 0AHOBPEMEHHOM BbINOMHEHWUWN CIIOEM APEHMPYIOLLMX 1 MOPO303aLLMTHBIX (DYHKLUMIA LieniecoobpasHbl MaTepuarnbl ¢ KoadduuneHToM gunbTpaumm 1-2 m/cyT.

PacuyeTt apeHupytoLlero cros
5.9. MNpwu pacyeTe ApEHaXHON KOHCTPYKLMMK onpeaensieTcs Tpedyemasn TonwmHa ApEeHMPYOLLEro Cnos M3 AUCKPETHbIX MaTepuanos. B paioHax Ce30HHOro npomep3aHust
rPYHTOB YYMTbIBAKOTCA [Ba pacyeTHbIX 3Tana paboTbl ApeHaXHbIX KOHCTPYKLINNA:

- NepBbIN - ANA nepuoda, Koraa OCHOBaHWE J0POXKHOWM ofdex bl NoA CepeanHON MPOEe3Xel YacTu yxe OTTasaNo, OPEHUPYIOLLIMIA CroW ¥ ee KpaeB HaxoauTcs B Mep3nioMm
COCTOSIHWM, a8 BOAOOTBOASLLIME YCTPONCTBA He paboTaloT;

- BTOPOW ANsi BpEMEHU, Koraa APEHPYOLLMIA Croi NOMHOCTLI0 OTTasAN U BOOAOOTBOASLLME YCTPOUCTBA Hauyanu HopmanbHO GYHKLMOHUPOBATb.
5.10. B 3aBMCMOCTM OT KOHKPETHBIX YCINOBUIN ApeHaxHas KOHCTPYKLUA MOXET ObITb paccuMTaHa Ha OfWH M3 Tpex BapuaHToB paboThi:

- OCYyLLIEHUE;

- OCyLUEeHWe C Nepuroaom 3anasabiBaHns 0TBOAa BOAb;

- normnoLleHne.

5.11. MNonHyo TONWMHY OPEHMPYIOLLEro cnos onpenensT no popmyne

iy = Pgge T Byam (5.1)
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roe  fyge - TONWMHA COS, NOMHOCTBIO HACHILLEHHOMO BOON, M;
Fzmn- [OnoNHUTENbHAas TOMLWWHA CMNos, 3aBuUcALlas OT KanunnsipHbIX CBOWMCTB Matepuana, Fzmn =0,10+0,12 M Oona neckoB KPYrMHbIX, Fzmn =0,14+0,15 m - cpeagHen

KPYMHOCTU U #45,, =0,18 + 0,20 M - MESKUX.
Bo Bcex cnyyaax nomHyr TOMWMHY APEHUPYIOLWEro cnos cnegyet npuHnumatb He meHee 0,20 m.

5.12. [ns ppeHvpylowero cnos, paboTarowero no MPUHUUMNY OCYLUEHWS, #,g. YCTaHaBNMBalOT MO HOMorpammam puc.5.1 u 5.2 B 3aBUCMMOCTM OT ASMHLI NyTU

unbTpaunn [, v pac4yeTHOW BENUYUHBI NPUTOKA BOABI & n B APEHUPYHIOLLWIA croii Ha 1 M 2 onpepensiemoro no gopmyne

0y = TKK K04, 11000 w3 2, (5.2)

roe & - ocpegHeHHoe (TabnuyHoe) 3HadYeHMe NPUTOKa BoAbl B APEHUPYHOLLUIA CrIOW NpU TPaaULMOHHOM KOHCTPYKLMM OOPOXHOM oaexabl (Tabn.5.3);

Ko~ KO3PUUMEHT "MKK", YUUTBIBAIOLMIA HEYCTAHOBMBLUMIACH PEXWM MOCTYNIIEHNS BOAbI M3-32 HEPABHOMEPHOrO OTTamBaHUS M BbINAAeHUs aTMOCHEPHbIX OCAAKOB
(tabn.5.4);

K, - KoapMUMEHT TMAPOMIOrMYECKOro 3anaca, YYUTLIBAKOWMIA CHWKEHNE (UIbTPALMOHHON CrMOCOBHOCTY APEHUPYIOLEro Crosi B MpOLEecce 3KChnyaTtauum 4oporu
(tabn.5.4);

K2 - KOIMDPUUMEHT, yUnUTLIBAIOLLMIA HAKOMIIEHUE BOAbI B MECTaX U3MEHEHUS MPOAOSBHOrO YKIIOHa, ONpeaernsiembii Mpy OANHAKOBOM HanpaBneHuy y4acTkos Npoduns y
nepenoma rno Homorpamme puc.5.3, a NpPU BCTPEYHbIX YKIOHAX - No amnupuyeckon dopmyre (5,2°);

KP - KO3 PULMEHT, YYUTLIBAIOLLMNIA CHIDKEHNE NPUTOKA BOALI NPU NMPUHATUK CrieumnanbHbIX Mep No perynnpoBaHunio BOAHO-TENNoBoro pexvma (taén.5.5).
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Puc.5.1. PacyeT TONWMHbI ... APEHVUPYIOLLENO CMOS U3 NECKOB MESIKMX, CPeAHEN KPYMHOCTU M KPYMHO3EPHUCTLIX C KO3 ULIMEHTOM unbTpaumn meHee 10 m/cyT. Mpu

0ZHOCKATHOM MmorepeyHoM npodune ¢ = Q‘PB M3 /M; npu gByckaTHoM ¢ = D,5Q'PB M3 /M; B - WUMpWHA Npoe3xeil YacTu, M; [, - ANuHa NyTW oUnbTpaLmm, paBHast NoNoBUHE

LLWPUHbI ApeHnpyoLwero cnoa npu AByCKaTtHOM I'IpOd)I/IJ'Ie N NOJTHOM €ero LLnpnHe - npn 0gHOCKaTHOM

0.4

0.2
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_____
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0 0,004 0,008 0,012 q,/K,

Puc.5.2. PacyeT gpeHupytoLLero crnosi u3 KpyrnHbIX NeCKoB € koapduumeHTom punstpaumm 6onee 10 m/cyT. [, - cM. puc. 5.1; i- nonepeyHbIn yKNOH HU3a APEHUPYIOLLEro Cros;

K@ - KOa(hpMLUMEHT punbTpaumm, m/cyT
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Kaor

1,6 “"-’"'\:: 2

1.4 \‘\\\ AN
~g0,3 \<U‘.5 \~.

1,2 ——
1
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10 : 0,2 B

0 02 04 06 08 Kisn

Puc.5.3 Homorpamma anst onpeaenexus koadduumneHta £, , yenmyeHus o6bema BoAbl B APEHNPYIOLLEM COE B MECTaX M3MEHEHMS BOTHYTOro npodounst. 7|, iz -

NpoaonbHbIe YKMOHbI BbILLE U HKE nepenoma npoduns; K@ - KO3(PPULMEHT hUnbTPaLLUK, M/CYT.; # - KO3 MULUEHT NMOPUCTOCTU APEHUPYIOLLENO CIOS

,D,OpO)KHO-KﬂI/IMaTVI‘-IGCKaﬂ
30Ha

Cxema
yBNaxHeHus
pabouero
cnosi

O61bem Bofpbl, NOCTYNalLLe B OCHOBaHWE AOPOXKHOM oAexabl U3

rPyHTa

cynecu nerkom n
necka
nblfieBaToro

CyITnnHKa n
MUHbI

CyrTnnHKa
nblyieBaToro

cynecu
nblneBaTomn

Tabnuua 5.3
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Vuv

15/2,5

25/3

60/3,5

10/1,5

15/2
25/2,5

20/2

20/2

50/3

90/4

10/1,5

25/2
40/2,5

20/2

35/3

80/4

130/4,5

15/2

30/2,5
50/3,5

30/2,5

80/3,5

130/4,5

180/5

30/3

40/3
60/4

40/3

Mpumeuanus: 1. B uncnntene aaH obuwwii o6bem Boabl L n/m 2 MocTynaroLLiEN B OCHOBaHMNE 3a BECb pacyeTHbIN nepuopn, B 3HaMeHatene (4 ) - 3a cyTku. [Ang Hacbinewn

N3 HenblneBaTbIX PYHTOB BbicOTON Gonee Tpebyemoit CHUM (cMm. Tabn.5.2) Bo Il JOPOXHO-KMMMATUYECKOK 30He npuHMMaloT @ =45 n/(m 2 -cyT). 2. Mpn Hanuumm

pas3genuTenbHOM MONocCkl NS Y4acTKOB HAacbINen, NPOXoAsaLWmMX B HYNEBbIX OTMETKaX, BbICOTON MeHblie Tpebyemorn CHull Bo Il JOPOXHO-KNMMATUYECKON 30HE, pacyeTHble
3HauyeHus & nosbiwaroT Ha 20%.

JopoxHo-knumMaTuyeckas Cxema K., ans rpyToB K, ans
30Ha YBMaXHeHUs!
NbineBaTbIX
rpyHTOB
HenbIneBaTbIX MblNeBaThbIX
1 1,5 1,5 1,0/1,0
Il 2 1,5 1,6 1,2/11,2
3 1,6 1,7 1,3/1,2

Tabnuua 5.4
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1 1,4 1,5 1,0/1,0

] 2 1,4 1,5 1,110
3 1,5 1,6 1,2/1,1

Vuv 3 1,5 1,3 1,1/1,0

Mpumeyanus: 1. ns HenbinesaTbix rpyHToB A >=1,0. 2. B ynucnutene - ansa gopor | 1 |l kateropuii, B 3HameHatene - 1l u V.
Tabnuua 5.5

KoahpnumneHT yMeHbLLEHMS NPUTOKA BOAbI B APEHMPYIOLNIA CON Kp

Cxema Id
yBIaXKHEHUS p ANA TpyHTa
Meponpustue cynecu TNErkoro CyrfinHka TSDKENoro
CYTTIMHKA, MMUHbI

YkpenneHne o604MH (N0 OTHOLLIEHWIO K 1 0,70 0,75 0,80
HEeyKpenneHHbIM)

2,3 0,895 0,9 0,95
MOHONNTHbIE CNON OCHOBAHUSA C OCTAaTOYHOMN 1 0,80 0,80 0,80
nopucTocTbio MaTtepuana Ao 5%

2,3 0,90 0,90 0,90

=1+ [K@ {Tﬂm + 1:”&1 + iﬂj']f 2n ) (5.2))
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(3pecb K@- Ko3atbpuLMEHT punbTpaumm, M/CyT; 1., - BpeMsi 3anasgbiBaHvst, CyT; i M iz - abCOMIOTHasl BEMWUYMHA YKIOHOB, AONMM €AMHMUbI, 7 - MOPUCTOCTb
JAPEHUPYIOLLETO CMOS, 40NN eaUHULbI).

5.13. NonHasa TonwwuHa OpeHnpyrLuiero cnos, pa60Ta+0L|.|,ero no nNpuHUUny nornoweHna, onpeaendeTtcd no (bopmyne

By = (Q 10001 + 0,3%,2,) (1= @) | (5.3)

roe - pacyeTHOe KONMYECTBO BOAbI, HAKaNMMBAIOLLEHCS B APEHVPYIOLLEM CIIOe 3a BeCb pacyeTHbIi nepuog, /M2 (cm. Tabn.5.3);

P30 - KOIPDULMEHT 3aNOMHEHMSA NOP BNarov B MaTepuane PeHNPYIOLLIEro Cnos K Havany ottameaHus (tabn.5.6);

# - NOPUCTOCTb MaTepunana, 4onn eanHuLbI.

Tabnuua 5.6
,qpe;r::pu;lmoﬁero 3HauyeHne {P_;m ana 1l ﬂOpO)KHO-KJ'IVIMaTVNeCKOVI 30HbI NP NOPUCTOCTU #
cnost, cM
0,4 0,36 0,32 0,28
o 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

MpyvmeyaHwne. B 11l BOPOXHO-KNMMAaTUYECKOW 30HE BENNYUHY  {Pa;s CNIEAYET YMEHBbLWNTL HA 20%.

5.14. [IpeHunpyowmin Crnon B KOHCTPYKLMN C MPUKPOMOYHBIM OPEHAXOM, YCUIMBAIOLLMM NPOLIECC ABWKEHMS BOLbl B NECKE MENKOM U cpefHen KpYMHOCTU, pacCyYnTbIBaOT C
noMoLLlblo HoMorpamm (puc.5.4).
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Puc.5.4. Homorpamma gns pacyeta APEeHMPYHOLLEro Criosi B KOHCTPYKLMU C MPUKPOMOYHBIM OPEHaXOoM: a - MEeNKMIA Necok; 6 - necok cpegHen KpynHoCTH
Mo Homorpammam puc.5.1, 5.2 n 5.4 MOXHO Takke onpegenaTb Tpebyemble 3HauYeHuUs KoadpuumMeHTa unbTpauum OPEHUPYIOLLEro Crosi MNPy W3BECTHBLIX APYrnX
napameTpax ApEeHaXXHOW KOHCTPYKLMK.

5.15. TMonHyo TOMWMHY ApeHupytowero crnos (B MeTpax), paboTatollero no MPUHUMMY OCYLIEHWS C MEepUMOAOM 3anasfblBaHWs OTBOAA BOAbl, OOCTATOYHYH OJ1s
BPEMEHHOro pasmeLLeHrsa B ero nopax nocTynaroLLein B KOHCTPYKLMIO B HaYarbHbI Nepuo ee oTTamBaHus BOAbl, ONpeaenstoT no dopmyne

By = (gp T Ta + 030,70 (1 @), (5.4)

roe 1y - CPeaHAs NpPOdOMKUTENbHOCTL 3anasabiBaHns Havana paboTsl BOAOOTBOASLLMX YCTPOUCTB, Ans || JOPOXHO-KNMMATNYECKON 30Hbl £ 3., =4 +6 cyT, ana Il T,,,=3+4
cyT (bonbluee 3Ha4YeHue - AN MEenkMx neckos);
P30 - KOIPDULIMEHT 3aNOMNHEHMS NOP BNarov B MaTepuane ApeHNpyoLLIEero cnos K Havany ottamsaHus (ta6n.5.6);

¢ » - pac4YeTHOE 3Ha4eHne BoApl, NocTynatoLen 3a cyTkv (dpopmyna 5.2).

5.16. Ha yuactkax, rge gnvHa nytm cdunbTpauum [ >10 M, OpeHUpYOWNA CNon AormkeH ObITb paccyuMTaH Ha MnornoLleHve KonuyectBa BOAbl, NMOCTynawLen 3a
pacyeTHbIN nepuog.

3a AnuHy NyT1 uUnbTpauuy NPYHNUMAaETCS NMOMOBUHA LUMPVHBLI APEHUPYIOLLErO CrOS NMPU ABYCKATHOM MOMNepeYHOM Npodurie 1 NosHas WrpKUHa - Npy O4HOCKaTHOM.
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MpunoxeHue 1
(o6sa3aTenbHoE)

PACYETHbIE HAIPY3KH
1. MNpun NpoeKkTUpoBaHNN AOPOXHBLIX OAEXA 338 pacHeTHblE NPUHMMAIOT Harpysku, COOTBETCTBYIOLME NpederbHbIM Harpy3kaM Ha 0Cb pacHeTHOro ABYXOCHOrO aBTOMOBUNS.

Ecnn B 3agaHum Ha NpOEKTMpOBaHWE pacyeTHasd Harpyska He OroBopeHa crneumanbHO, TO 3a pacyeTHYK MPUHMMAlOT Harpysky, COOTBETCTBYIOLLYIO pacyeTHOMY
asToMobunio rpynnel A (Tabn.1).

Tabnuua 1
Mpynna HopmaTtumBHas ctatuyeckas Harpyska, kH PacueTHble napameTphl
pacyeTHoW Harpysku
Harpysku
Ha ocb Ha NOBEPXHOCTb MOKPLITUSA OT Koneca £, MNa D, cm

pacyeTHOro aBToMOGUNS Qpa.ﬂ

A 100 50 0,60 37/33
Ay 110 55 0,60 39/34
Az 130 65 0,60 42/37

MpumeydaHue: Hag yepTolt - ANa ABUXYLLIErocs Korneca, nof YepToi - AN HEMNOABMKHOTO.

2. [laHHble O Harpyskax, nepegaBsaemMbiX Ha NOKPbITUE CepI/IIZHO BbilMyCKaeMbIMU aBTOTPAHCMNOPTHbIMM CpeacTBaMu, cnenyeTt npuHMMaTb No cneyuarnbHbIM CnpaBO4YHUKaM.

3. CyMmMapHbIn KoadhprUNEHT NpuBeaeHs o cyw OMPEAEenstoT no dpopmyne

n
Smcym=?gn’ (1)
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roe # - 4Yncrno ocen 'y AaHHOro TPaHCNOpPTHOroO CPeacTBa, NPUBOAMMOIO K pacyeTHOW Harpy3ke;
#iy - KO3(PAULMEHT NPUBEAEHNS HOMUHATBHON AVHAMUYECKON Harpy3kn OT Koreca KaXkaon U3 # 0Ceil TPaHCMOPTHOMO CPeACTBA K PACHETHON ANHAMUYECKON HarpysaKe.

4. KoapULMEHTbI sy, MPUBEAEHUS HArpy3oK onpeaensioT no gopmyne

Fil
o= Qrf.ln

" Qﬂpacu ’ (2)

roe ag v Qapa.ﬂ - HOMMHanbHAasA 1 pacyeTHas AMHAMUYECKME Harpy3Kky OT Komeca Ha NMoKpbITUE,;

- nokasartenb crenenu; Ana KanuTanbHLIX 4OPOXHLIX oaexa i =4,4, obnervenHbix - {=3,0, nepexogHbix - f1=2,0.

5. HoMWHanbHas guHamuyeckas Harpyska (s, onpefensercs no nacrnopTHbIM AaHHLIM HA TPAHCNIOPTHOE CPEACTBO C YYETOM pacnpedeneHns CTaTUYecKX Harpy3ok Ha
KakayH OCb:

Con = Kountha s (3)

roe K - AnHaMudecknin koadduumeHt, Ky =1,3;

Q?‘! - HOMUHalnbHaA CtaTtnveckaa Harpy3ka Ha Koneco [aHHoM ocw.

an/l onpepgeneHnn pacyeTHOro 3HadYeHusa HOMWHAnNbLHON CTaTU4eCcKom Harpy3km Ana MHOIFOOCHbIX aBToMobunen d)aKTW—IeCKyIO HOMUHArbHYO Harpy3ky Ha Koleco,
onpepnendaemMyto no NacnopTHbIM AaHHbIM, ClnefyeT YMHOXaTb Ha KOS(b(bMLI,MeHT r.d , BblYUMCNSEeMbIN NO d)opmyne

K, =a-sg)b, —c, (4)

roe Em' paccToaHne mexay KpaIZHMMM OCAMMU TENEXKN, M;
w, &, ¢ -nNapaMeTpsbl, onpegendemMblie B 3aBUCUMOCTN OT KanntasibHOCTU ﬂOpO)KHOIZ OAeXabl U Yncna ocen Tenexkn no Tabn.2.
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Twvin Tenexkn ot g o
[ByxocHas 1,7/1,52 0,43/0,36 0,5/0,5
TpexocHas 2,0/1,60 0,46/0,28 1,0/1,0

I'IpmmeanMe. B uncnutene - gns OOPOXHbIX ogexa KanntaribHOro u obneryeHHOro TUMNOB, B 3HaMeHarene - s nepexogHbiX.

6. CyMMapHbI KOadpprLUMeHT NpuBeAeHNS ONPeaensoT B TaKOM NocrneaoBaTeNbHOCTH:

- Ha3HaYyaloT pPacyYEeTHYIO Harpy3Ky 1 OnpeaensoT napamMeTpsbl Qpa.ﬂ., v o

Tabnuua 2

- AN Kaxaomn MapKu aBTOMODOUIIA B COCTaBe NnepcnekTMBHOro ABMXeHnA no nacnopTHbIM AAHHbIM YCTaHaBIIMBAKOT BEJTUYUHY HOMMHaNbHOW CTaTU4YECKOW Harpys3kun Ha

KONeco Ans BCeX 0Cemn TPaHCMOPTHOTO cpeacTea Ly ;

- YMHOXMB MOJlyYeHHbIe 3HaYeHus £, 1 Qpﬂﬂ Ha AWHAMUYECKMIA KOI(DAMUUMEHT, HAXOAAT BEMNUYMHBI HOMUHAMBHOMN AMHAMUYECKON Harpy3kn s, OT Koneca ans Kaxaon

OCU N pacyeTHOM ANHAMMUYECKOM Harpys3ku Qﬁpacq ;

- o chopMyrie (2) paccunTbIBaKOT KOSMMULMEHT NPUBEAEHUS <y HOMUHAIBHOM HArpy3Ku OT Koreca KaXaom U3 OCemn K pacyeTHO;
- no dopmyne (1) BbIYMCNAT CyMMapHbIN KO3 PULIMEHT NPUBEAEHMS HArpy3KM OT pacCMaTpMBaeMOro Tuna aBToMobuns K pacyeTHOM Harpyske.

7. DonyckaeTcs NPUBNMKEHHO MPUHUMATb CyMMapHbI KO3 rUMEHT NpuBeaeHUs

Ry

b T

no AaHHbIM Tabn.3.

Tun aBTOMOGUNSA
KoadhpmumeHT npusenenna

Ry

m

i K pacyeTHOM Harpyske

Ay

Az

Az

Tabnuua 3
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Jlerkme rpysoBble rpy30nogbeMHOCTbI0 1-2 T 0,005 0,003 0,0015
CpeaHue rpy3oBble rpy30no4bEMHOCTLIO 2-5 T 0,2 0,13 0,063
Tskenble rpy3oBble rpy30no4bEMHOCTBIO 5-8 T 0,7 0,46 0,22
OuyeHb Tshkenble rpy3oBble rpy30MNogbEMHOCTLIO 1,25 0,82 0,40
bonee 8 1

ABTOGYCHI 0,7 0,46 0,22
Taraum ¢ npyuenamm 1,5 0,99 0,47

Mpunoxexune 2
(cnpaBo4HoE)

OMPEOENEHME PACYETHbIX XAPAKTEPUCTUK TPYHTA PABOYEIO CJIOA 3EMJTIAHOIO NOJIOTHA MPU PACYETE JIOPOXXHOW OAEXAbI HA MPOYHOCTb

A. OnpeaeneHue pac4yeTHOM BNaXXHOCTU rpyHTa pabouero crnos
PacueTHyl0 BNaXXHOCTb OWCMEPCHOrO rpyHTa WP (QOMnM OT BMAXHOCTU Ha rpaHuue TekyyecTu #, ) Npu CyMMapHOM TOrLMHE CrIOEB AOPOXHON opexabl Zp 20,75 m
onpenensloT no dopmyne

Wy = Wpas + &4 — 290 )(14 016) - g, (1)

roe Wmﬁ- cpefHee MHOrorieTHee 3HayeHwe OTHOCUTENbHOW (OONM OT rpaHuLbl TEKYYEeCTM) BMAXHOCTU rpyHTa B Hambonee HebrnaronpusTHbI (BECEHHUIA) Nepuod roga B

paboyeM crnoe 3eMnsiHOro MOMOTHa, oTBevarowero Hopmam CHulT no BO3BbIWEHUIO HA UCTOYHMKAMU YBNAXHEHWs!, HA AOporax C YCOBEPLUEHCTBOBAHHbLIMY MNOKPLITUAMU Y
TPaAMLMOHHBIMW OCHOBAHNSAMU OOPOXHbIX ofexa (LwebeHb, rpaBun 1 T.M.) U Npu cyMmMapHon TonwuHe oaexabl 4o 0,75 m (tabn.1) B 3aBUCMMOCTN OT LOPOXKHO-KNUMATUYECKNX
30HbI Y NOA30HbI (PUC.2), CXeMbl YBNAXHEHUS 3EMIISIHOMO NMOMOTHA U TUNa rPYHTa;

¥ - nonpaska Ha 0cobeHHOCTH penbeda Tepputopum (Tabn.2);
ﬂg&? - NonpaBka Ha KOHCTPYKTMBHbIE OCOBEHHOCTU Npoe3xen Yactu 1 ob6o4mH (Tabn.3);

ﬂg- nonpaska Ha BNUsSHME CyMMapHOM TONMLUHbBI CTabunbHbIX CROEB OOPOXHON oaexasbl (puc.1);



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP
CtpaHuua 70

£ - KO3(PPULMEHT HOPMUPOBAHHOTO OTKIIOHEHUS, NMPUHMMAEMbI B 3aBUCUMOCTM OT TPeByeMOoro ypoBHS HafeXXHOCTH no Tabn.2 npun.4.

Tabnuua 1
[opoxHo-knumaTuyeckas Cxema i
30Ha-Nog30Ha YBNEDKHOHNS CpegfHee 3HayeHne BMaXXHOCTH Wmaﬁ, nonu WT rpyHTa
pabouyero cnosi
cynecu nerkow necka CyrnuHka cynecu
nblfieBaToro nerkoro, nbirieBaTon,
TSKENOro n TSHKENON
TSKENoro nbirieBaTon,
nbinesaToro, CYInuHKa
MVHBI nerkoro
nblfieBaToro
1 2 3 4 5 6
1 0,53 0,57 0,62 0,65
-1 2 0,55 0,59 0,65 0,67
3 0,57 0,62 0,67 0,70
1 0,57 0,57 0,62 0,65
- 5 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
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3 0,65 0,70 0,75 0,80
1 0,60 0,62 0,65 0,70
il 2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
1 0,57 0,59 0,62 0,67
1l 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
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
iy 2 0,63 0,65 0,68 0,73
3 0,65 0,67 0,70 0,75
1 0,65 0,67 0,70 0,75
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15 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

Il 2 0,65 0,67 0,70 0,75
3 0,67 0,69 0,72 0,77

-1 1 0,55 0,57 0,60 0,63
2-3 0,59 0,61 0,63 0,67

11 5 1 0,58 0,60 0,63 0,66
23 0,62 0,64 0,66 0,70

i1 1 0,55 0,57 0,60 0,63
23 0,59 0,61 0,63 0,67

IV 1 0,53 0,55 0,57 0,60
23 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
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I'Ipmmeanme. YKka3aHHbIMU 3Ha4YEHUSMU Wmaﬁ MOXHO MNOJ1Ib30BAaTbCA TOJIbKO MpU obecneyeHnn BO3BbILEHMS 3EeMMSAHOrO MonoTHa B cootBeTcTBuM co CHull. Ons

y4acTKoB, rge OHO He obecneuvnBaeTcs (Hanpumep, B HYNeBbIX MeCTaxX U B BbleMKkax ¢ BnmM3kumM 3aneraHMeM rpyHToBbIX BOA) Wmﬁ Ha3Ha4aeTcs MO AaHHbLIM MPOrHO30B, HO He
MeHee yeM Ha 0,03 Bbile TabnnYHbIX 3HAYEHU.

Tabnuua 2
Homepnn. Twun mecTHOCTH No penbedy Monpaska &IW
1 PaBHUHHbIE palioHbl 0,00
2 MpearopHble paroHbl (8o 1000 m BbiLe YpOBHS MOpst) 0,03
3 opHble panoHbl (6onee 1000 M Bbile YPOBHS MOpS1) 0,05
A
012~
4
0,1 —
0,08 =
¥ .-,.-"r /";
0.06 ff,..--" =
0.04 / J‘_,.a-r"’.
, = __—
/,.ﬂ/ I 2
0.02 %:ﬂ_..—-"'_ e
1
o —
1

08 0.8 1 2 14 16 ZmM

Puc.1. Fpacvku Ans onpeaeneHns nonpasky Ha BAVSIHWE CYMMapPHON TOMNLWMHBI CTaBUNbHbIX CIOEB JOPOXHON ofexabl: 1 - Ans UCXOAQHON OTHOCUTENbHOM BRaxHocTh 0,75 M., ;

2-Toxe, 0,8, ; 3 - 10 xe, 0,857 ; 4 - To xe, 0,9, . icxoaHasi BNaxHOCTb onpeaensieTcst nepsbiM crnaraembim B dpopmyrne (1)



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP
CtpaHuua 74

Tabnuua 3
Hcl)1|\[/1|ep KoncTpykTuBHas ocoberHoCTb MonpaBka ﬂz ¥ s [OPOXKHO-KITUMATUYECKMX
' 30Hax
Il 1] v \Y,
1 2 3 4 5 6
1 OcHoBaHWe JOPOXHOM oaexabl, BKMoYas crov Ha
rpaHule pasgena ¢ 3eMrsiHbiM NonoTHOM, U3
YKpENMEeHHbIX MaTepuanos
KPYNHOOGIOMOYHOTO rpyHTa 1 0,04 0,04 0,03 0,03
necka
cynecu 0,05 0,05 0,05 0,04
nbineBaTbiX NECKOB U CyMnecen, 0,08 0,08 0,06 0,05
CYITVHKa, 30110rpyHTa
2 YKpenneHune o604nH (He MeHee 2/3 X LWNPUHbI)
acanbTo6eToHOM 0,05 0,04 0,03 0,02
webHeMm (rpaBuem) 0,02 0,02 0,02 0,02
3 [peHax ¢ NpoAoNbHBIMK TPyOYaTLIMKN ApeHaMK 0,05 0,03 - -
4 YCTPONCTBO r’Mapon30NMpPYHOLLIMX MPOCIOEK 13 0,05 0,05 0,03 0,03
NonMMepHbIX MaTepuanos
5 YCTPONCTBO TEMMOU30NMNPYIOLLENO CIOos, CHMXeHne pacyeTHOM BNaXHOCTU OO MOMHON
MPEAOTBPALLAIOLLEro NpomMep3arine BMaroemMKocTu npu Tpebyemom Kym rpyHTa
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6 'PYHT B aKTUBHOW 30HE 3eMIIsIHOro nosnoTHa B "oborime”

CHWxXeHne pacyeTHOM BNaXHOCTU 0
onTuManbHown

[PYHT, YNNOTHEHHbIV 4O K}.m =1,03+1,05B crnoe

0,3-0,5 M OT HM3a JOPOXHOWN OAEXabl, PACMONOXEHHOM
HIXE rpaHuLbl NpoMep3aHns

- 0,03-0,05

0,03-0,05

0,03-0,05

MpumeyaHwue. MNonpasku &QW no nn. N 1 1 2 cnegyeT NpMHMUMaTh TONLKO Npu 1-1 cxeme yBnaxHeHusa paboyero cnosi, a no nn. N 5 - npu 2 n 3-n cxemax

B. PekoMeHAyeMble pacyeTHbIe 3HA4YEeHUSI MeXaHMUYECKUX XapaKTePUCTUK TPYHTOB U KOHCTPYKTUBHbIX NecYaHbIX CNoeB

Tabnvua 4

PacueTHble 3Ha4YeHNsa coBUIroBbIX XapaKTepUCTUK MUHUCTbIX TPYHTOB B 3aBMCUMOCTU OT pacyY4eTHOro 4Ymcna I'IpMJ'IO)KeHMﬁ pacquHoﬁ Harpys3ku u pacquHon OTHOCUTENBLHON
BINMa>XHOCTU

PacueTtHas Cuennenue, MlMa/yron BHYTPEHHEro TpeHus, rpag, Nnpu CyMMapHOM 4Yucne
OTHOCUTENbHas N
BIAKHOCTE NPUINOXEHNS HAarpy3ku Z »
1 103 104 107 108
CYrMWHKM U MWHBbI
£0,60 0,030 0,030 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 0,009 0,007 0,006
18 11,5 8,5 6,5 5,5
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0,75 0,015 0,009 0,006 0,005 0,004
15 10 7,5 5 | 4-1 -----

0,80 0,011 0,007 0,005 0,003 0,002
13 8 5 3 ---;’g-"

0,90 0,008 0,004 0,004 0,002 0,001
11,5 6,5 3,5 20 | é -----

Cynecwu 1 necku nbinesarble

0,60 0,014 0,012 0,008 0,006 0,005
36 24 18 14 ““:I-;m

0,65 0,013 0,010 0,008 0,006 0,004
36 23,5 17 14 ““:I-;m

0,70 0,012 0,009 0,006 0,005 0,004
35 23,5 17 14 ““Em-

0,75 0,011 0,008 0,005 0,004 0,003
35 23 17 14 ““Em-

0,80 0,010 0,007 0,005 0,004 0,003
34 23 7| e | 12

0,85 0,009 0,007 0,004 0,003 0,003
34 22 15 12 “-T(;m

0,90 0,008 0,004 0,003 0,003 0,003
33 21 12,5 10 | £-3 -----
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MpumeyvaHune. 3HayeHne COBUMOBbIX XapakTepUCTUK Mpu ZNP =1 ncnonb3yeTcs Npu CTaTUYECKOM OeNCTBUM Harpysku, rnpu ZNP >108 - npuHMMaTL ANA Harpysku

106 .
Tabnuuya 5
PacueTHble 3HayeHus Moaynen ynpyroctu rpyHToB
FpyHT Mogaynb ynpyroctu, npu 0THOCUTENBHOW BNAXHOCTU W Wm , MMNa
0,5 | 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95
Mecok:
KPYMHbIN 130
cpeaHen KpynHocTn 120
MEnKUi 100
OOHOPOAHbIV 75
nbinesaTbIn 96 90 84 78 72 66 60 54 48 43
Cynecs:
nerkas neinesaTtas 70 60 56 53 49 45 43 42 41 40
TsXenas nolesaTas 108 90 72 54 46 38 32 27 26 25
nerkas kpynHas 65
CyrnuHok:




MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,

Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001

lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP

CtpaHuua 78

TNErknn, TAKenbINn,

TNEerknn nbinesaTbin,

TSXKenbI NbineBaTtbIn

[MuHbI

108

90

72

50

54

50

41

46

41

34

38

34

29

32

29

25

27

25

24

26

24

23

25

23

MpumeyvaHue. Knaccudukauua neckos aaHa no FOCT 25100-95. OgHopoaHble BbiaensoTes no ykasaHuam CHull "AsTomobunsHele goporn”.

PacyeTHble 3Ha4YeHNsa COABUIOBbIX XapakTEPUCTUK NECKOB U NecYaHbIX CII0EB B 3aBUCMMOCTM OT pacyYETHOro Yncra NpuroXKeHUs pacqyeTHOM Harpysku

Mecok ¢ cogepxaHrem
nblneBaTo-rMUHUCTON
dpakumm, %

Cuennenue, MlMNa/yron BHYTPEHHEro TPeHus, rpag, npu CyMmmapHoOM

NMPUNOXEHUN HArpy3Ku E Np

1 103 104 107 106
KpynHbin
0 35 33 32 31 29
0,004 0,003 0,003 0,003 0,003
5 34 31 30 29 28
0,005 0,004 0,004 0,003 0,003

CpepHeii KpynHocTU

Tabnuua 6
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0 32 30 30 28 27
0,004 0,004 0,003 0,003 0,002

5 33 30 29 28 26
0,005 0,004 0,003 0,003 0,002

Menkun

0 31 28 27 26 25
0,003 0,003 0,002 0,002 0,002

5 31 27 26 25 24
0,005 0,004 0,004 0,004 0,003

8 31 27 26 25 23
0,006 0,005 0,004 0,003 0,003

MpumeyaHus: 1. 3HaYeHUs XapakTEPUCTUK OaHbl Afs1 YCNOBWIA MOSIHOrO 3anofiHeHus nop Bogon. 2. lNpu ZNP >10% pacyeTHble 3HaueHWsi criedyeT NPUHUMATbL ANS

Harpyaku 109 . 3. [Ins cynecy nerkom KpynHoii BeNMYMHBI MPUHUMATBL Kak Ans Necka Menkoro ¢ CoepXaHneM NbineBaTo-r1HUCTON dpakummn 8%.

B. JlopoXXHO-KNMMaTU4YeCcKne 30Hbl U NOA3O0HbI

30Ha 1
noasoHa

MpuMepHble reorpaduyeckue rpaHuLb

1

2

CeepHee nuHun Hueckmit-CocHoBka-HoBbi Bop-LLenbstox-CoiHa-CyeBaTnynb-benospckui-
TNapbsk-YcTe-O3epHoe-Apueso-KaHck-Brieaxui lor-YcTtb-3onoTas-Capbly-Cen-Hosocenoso-

Tabnuua 7



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP

CrtpaHuua 80

ApTbibalu-MHio-rocygapcTeeHHas rpaHuua-CrMmoHoBo-brupobumkan-bonoHs-MHoroBepLUnHbINA.
BknioyaeT 30HbI TYHAPbBI, NECOTYHOPBI M CEBEPO-BOCTOYHYIO YaCTb NIECHOW 30HbI C pacnpocTpaHeHneM
BEYHOMEP3IbIX FPYHTOB

CeBepHee nuHun HapbsaH-Map-Canexapa-Kyperika-Tpybka YaauHasa-BepxosHek-OpyxuHa-
[opHbIN Mbic-MapkoBo

BocTtoyHoe nuHum yctbe p.HmxHasa TyHrycka-EpGorayeH, JleHck-boaanbo-boraapuH n cesepHee nuHnm

I2
Moroua-CkosopoanHo-3es-OxoTtck-Manatka-Cnaytctkoe. OrpaHnyeHa ¢ cesepa noasoHom |y

I5 OT 10XKHOW rpaHULbl BEYHOW MEP3OoThl 40 HXKHOWM rpaHunLbl NoA30Hsb | 3

Il OT rpaHuubl 30HbI | 4o nuHUK JTbBOB-XKutomnp-Tyna-HwxHuin Hosropoa-xesck-Tomck-KaHck.

Ha [JanbHem BocToke OT rpaHuubl 30HbI | 4O rocygapcTBEHHOM rpaHuLbl. BknoyaeT 30Hy necos ¢
N30bITOYHBIM YBNAXXHEHWEM FPYHTOB

I C ceBepa 1 BoCTOKa orpaHuyeHa 3oHom |, ¢ 3anaga - nogsoHon |3, ¢ tora - nuHnen Pocnaers-
Knux-Pei6uHck-bepesHukn-Neaens

1] C cesepa orpaHuyeHa noasoHoi Il , ¢ 3anaaa - noasoHon Il 4, ¢ tora - 3oHou Ill, ¢ BocToka u tora -
rpaHuuen 3oHbl |

Il C ceBepa orpaHnyeHa rocyaapcTBeHHON rpaHuLient, ¢ 3anaga - rpaHuuein ¢ nogsoHoi Il 5, c tora -
nuHven PocnaBnb-KnnH-PeIGUHCK, ¢ BocTOKa - nuHMen MNckoB-CMoneHck-Open

4 C ceBepa orpaHuyeHa noasoHow 115 , ¢ 3anaga - noasoHoi Il , ¢ tora - rpaHuuen ¢ 3oHon lll, ¢ BocToka -
nuHmen CmoneHck-Open-BopoHex

Ils C ceBepa v 3anaga orpaHu4YeHa rocyapCTBEHHOW rpaHuLIEN, C BOCTOKA - NIMHUEN
MuHck-Bobpyiick-Iomens, ¢ tora - nuHuel bapaHoeuun-Pocnaene-KnmH-PeIGUHCK

g C ceBepa orpaHnyeHa noasoHo Il 5, ¢ 3anaga - rocydapcTBEHHON rpaHULIEN, C tora - rpaHuLIei ¢ 30HOM

Ill, c BOCTOKA - NNHMEen MuHck-bobpyinck-Iomens

OT toKHOW rpaHuLbl 30HbI || oo nuHun Knwinnes-Knposorpag-Genropoa-Camapa-MarHutoropck-OmMck-
Buick-TypaH. BkntovaeT necocTenHyo 30Hy CO 3HaYUTENbHbIM YBIaXXHEHUEM IPYHTOB B OTAENbHbIE
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rogbl
Iy C cesepa orpaHuyeHa 3oHoi I, ¢ 3anafa - noasoHoit Ill -, ¢ tora - 3oHow IV, ¢ BOCTOKa - 30HOM |
1Ry C ceBepa orpaHuyeHa 3oHon |l, ¢ 3anaga - nogsoHow lll 5, ¢ tora - 3oHou 1V, ¢ BocTOKa - NUHMEN

CwmoneHck-Open-BopoHex

C ceBepa orpaHuyeHa 30Hom ll, ¢ 3anaga - rocygapCTBeHHOM rpaHuLen, ¢ tora - 3oHow |V, ¢ BocToka -

i 4 o
3 nuHuen Bobpyinck-romens-Xapbkos
\Y Ot rpaHuubl 30Hbl T go nuHum Oxxynega-CtenaHakepT-Kusnsap-Bonrorpag v aanee toxHee Ha 200 km
nuHun Ypanbck-AkTiobUHCK-Kaparanga. BknoyaeT cTenHyto 30Hy ¢ HEAOCTATOUHbIM YBNaXXHEHUEM
rPyHTOB
\Y, K toro-sanagy v tory ot rpaHuubl 30HbI [V 1 BKNOYAET MYCTbIHHYKO U MYCTbIHHO-CTEMHYO 30HbI C

3acywnmBbIM KnNMMaTOM U pacnpocTpaHeHneM 3aCOJ1eHHbIX TPYHTOB
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MpunoxeHue 3
(cnpaBo4HoE)

HOPMATUBHBIE U PACYETHbLIE 3HAYEHUA MPOYHOCTHbLIX U AE®OPMALMOHHBIX XAPAKTEPUCTUK KOHCTPYKTUBHbIX CITOEB U3 PA3JNTM4YHbIX
OOPOXHO-CTPOUTEJIbHbIX MATEPUATIIOB
A. Cnou n3 acchanbtob6eToHa
Tabnuua 1

XapaktepucTuku accanbTo6eTOHOB NPU pacyeTe Ha pacTskeHue Npu nsrnbe Nog KpaTkoBPEMEHHBLIMU Harpy3kamm

AcanbtobeToH PacueTHbIN e e HopmaTusHoe
Moaynb COMNpOTUBIEHMNE
ynpyroctm &, pacTsikeHuto npu usrnbe
MMa K, MrMa

BbICOKONMNOTHLIV Ha BuUTymMe

BH[ 40/60 8600 6,0 5,0/5,6 10,0
BH[ 60/90 6000 55 5,2/5,9 9,8
BH[ 90/130 4600 5,0 5,4/6,3 9,5
BH[ 130/200 3500 4,5 5,8/6,8 9,3
BH[ 200/300 2500 4,3 5,9/71 9,0

MNoTHbIA Ha Butyme

BH[ 40/60 6000 6,0 5,0/5,6 10,00
BH[ 60/90 4500 55 5,2/5,9 9,80

BH[ 90/130 3600 5,0 5,4/6,3 9,50
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BHA 130/200 2600 4,5 5,8/6,8 9,30

BHA 200/300 2000 4,3 5,9/7,1 9,00

MopwucTbii Ha BUTyme

BH[ 40/60 3600 4,5 5,8/6,8 8,30
BHA 60/90 2800 4,3 5,9/7,1 8,00
BH[ 90/130 2200 4,0 6,3/7,6 7,80
BHA 130/200 1800 3,75 6,6/8,2 7,60
BHA 200/300 1400 3,7 6,7/8,2 7,10

BbicokonopucTelii Ha BuTyme

BHJ 40/60 3000 4,3 5,9/7,1 5,50/6,50*
BHA 60/90 2100 4,0 6,3/7,6 5,65/6,20
BHJ 90/130 1700 3,8 6,5/7,9 5,50/-
XonogHbin
Bx 2600 3,0 8,0/10,3 4,90
Bx 2200 25 9,8/13,4 4,60
x 1800 2,0 13,2/19,5 4,20
[x 1500 2,0 13,2/19,5 3,90

* [Ina necyaHoro acanstobeToHa. Npumeyanume. B yncnutene - ans |l LOpOXHO-KNMMaTUYECKOM 30HbI, B 3HameHaTene - ans lll-V.

Tabnuua 2
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3HaueHus KpaTKOBpeMeHHOro Mmoayna ynpyroctu aCd)aJ'IbTOGGTOHOB Pas3nn4HbIX COCTaBOB Npu pacyeTe KOHCTPYKUUK NO AONMyCKaeMoMy yrnpyromy I'IpOFI/I6y M ycnosuto

COBUIOYCTONYMBOCTH
Matepuan Butym KpaTtkoBpeMeHHbIM Mogynb ynpyroctn &, MIMa, npyu Temnepatype nokpbitus, °C
10 20 30 40 50 (60)
[MnoTHbIN 1 Bsaskun BHO/BH:
BbICOKOMNIIOTHbIN
accanbLTo6eToH

40/60; 60/90; 90/130 | 4400; 3200; 2400 | 2600; 1800; 1200 | 1550; 1100; 550 850; 650; 550 520; 460; 420

130/200; 200/300 1500; 1200 800; 600 670; 500 460; 420 380; 360
Kuakmn:
Bl 70/130; CI" 130/200 1000; 1000 420; 420 400; 400 350; 350 350; 350
Cr 70/130; MI" 70/130 800; 800 360; 360 350,350 350; 350 350; 350
MopucTbii n Bsazkun BHO/BH:
BbICOKOMOPUCTbINA
acanbTo6eToH
40/60; 60/90; 90/130 | 2800; 2000; 1400 | 1700; 1200; 800 900; 700; 510 540; 460; 380 390; 360; 350
130/200; 200/300 1100; 950 600; 450 400; 350 340; 330 340; 330
MnoTHbIA - 3800 1500 800 500 350
perrebeToH
To e, nopuUcTbIn - 2000 300 400 350 300
AccanbtobeToH
XONnoaHbIN

Bx - 1300 - - - -
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Bx 1100
x 900
Ox 750

MpumeyaHua. 1. 3HayeHne E NOPUCTOro M BbICOKOMOPUCTOro actanbtobeToHa - Ana necyaHblx cmecen. [pu Temnepatype 30-50 °C & Anst MENKO3EPHUCTbLIX CMecen
cnepyet yBenuuntb Ha 10%, KpynHO3epHUCTLIX cMecen - Ha 20%. 2. MNpu pacyeTe Ha ynpyrun npornd & npuHumatb npu £°=10 °C.

Tabnuua 3

PacueTHble 3HayeHus Moayna ynpyroctu acq)aano6eTOHos npu pacyeTe Ha ONUTENbHYI0 Harpys3ky

AccanbtobeToH Tun cmecn 3HauveHne K npu ctatuyeckon Harpyske, Mla, un
Temnepartype, °C
20 30 40 50
A 480 420 360 300
b 400 350 300 250
MnoTHbIA B 320 280 240 200
r 300 270 220 200
a 200 180 160 150
MopucTbii n KpynHosepHucTas 360 320 280 250
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BbICOKOMOPUCTHIN
Mernko3epHucTas 290 250 220 200
MecuyaHas 250 225 200 190
Bx 180 - - -
XonoagHbin Bx 170 - - -
x 160 - - -
x 150 - - -

MpumeyaHune. Moaynb ynpyrocTu BbICOKONNOTHOro acdanbtobeToHa NpuHMMaTh Kak Ans nnoTHoro tuna A

b. KOHCprKTMBHbIe CJ1On N3 opraHoMunHepanbHbIX cMmecen n FPYHTOB, YKpenneHHbIX OpraHn4eCkmnmMm BAXYLINUM

Tabnuua 4

KOHCprKTMBHbIe CIrion n3 L1J,e6eHO‘-IHO-FpaBI/IIZHO-I'IeC‘-IaHbIX cmecen n FPYHTOB, O6pa6OTaHHbIX OpraHn4yeCcknMmm n KOMnMeKCHbIM BAXYLLNMU (Opl'aHOMVIHepaJ'IbeIe cmMecu no

FOCT 30491-97)

MaTtepwuan cros

PacueTHbI Moaynb
ynpyroctn &, MlMa

2 3
LLle6eHo4HO-rpaBuUiiHO-NecYaHast CMeCb U KPYNHOOBNOMOYHBIV rpyHT, 06paboTaHHble:
XUOKUMU OPraHN4eCcKUMM BSXKYLLIMMW UMW BA3KUMU, B T.4. AMYNbrMpoBaHHbIMMU 450/350*
XNOKUMU OPraHNYeCKUMN BSXKYLLIMMW COBMECTHO C MUHEParbHbIMU U 950/700*

AMYyJbr'mpoBaHHbIMX COBMECTHO C MUHEpPalibHbIMU
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Meckv rpaBenuCTbIN, KPYMHLIA, CPEAHNA/NECOK MENKWUIA, Cynechb nerkas 1 nelnesartas,
CYITMHOK Nnerkunii obpaboTaHHble:

XNOKUMU OPraHNYeCKUMN BSXKYLLUIMMW UIN BA3KMMU, B T.4. 3MYIbIMPOBaHHLIMU 430/280

XWUAKMMMW OpraHN4eckMmn BSXKYLLMMU COBMECTHO C MUHEpanbHbIMU Unn 700/600
3MynbrMpoBaHHLIMU COBMECTHO C MUHEpParbHbIMM

* Hag yepTon - onTuManbHOro cocrtasa, nog YepTon - HEONTUMaIbHOro

Tabnuua 5
KOHCTPYKTVBHbIE CIOU 13 YepHOro LwebHs
MaTtepwnan PacyeTHOe 3HayeHne mopyns
ynpyroctu, &, MlMa
YepHbii WwebeHb, yNoXXeHHbI No Cnoco0y 3aKIMHKK 600-900
Cno# 13 WwebHs, YCTPOEHHOro no cnocoby NponuTky BA3KMM BUTyMOM © 400-600
OUTYMHON aMynbcren
MpumeyaHue. Bonblune 3HayYeHns - Ans NOKPbLITUA, MEHbLUWE - 41151 OCHOBaHUM
B. KOHCTpYKTUBHbIE Crnou U3 WebeHOYHO-TPaBUNHO-NEecYaHbIX CMecel U FPYHTOB, 06paboTaHHbIX HEOPraHMYeCKUMU BAXKYLMMIW MaTepManamMmm
Tabnuua 6

KOHCTpYKTUBHbIE CIOM U3 CMecen LLeBeHOYHO-rPaBUMHO-NECHYAHbIX U TPYHTOB, 06paboTaHHbIX HEOpPraHNYeckuMm BEXyLnmK, cornacHo FOCT 23558-94

Matepuan Pac4yeTHbIi MOaynb
ynpyroctn &, MMa

LLle6eHoYHO-rpaBuitHO-NecYaHas CMecb, KpYNHOOGIIOMOYHbIA FPYHT
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(onTMManbHble/HeonTUMarbHbIe), 06paboTaHHbIE LLEeMEHTOM U
COOTBETCTBYIOLLIME Mapke

20 500/400
40 600/550
60 800/700
75 870/830
100 1000/950

To xe, 06paboTaHHble 3051IbHbIM UM LLNIAKOBBIM BSXKYLLIMM U

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

MNecku rpaBenncTble, KPYMHbIe, CPEAHNE/NECKN MENKME U MNbiNeBaTble,

cynecb nerkast U Tshkenasl, CyrnmHoK nerkuii, o6paboTaHHbIe LleMEeHTOM 1

COOTBETCTBYIOLLME MapkKe
20 400/250
40 550/400
60 700/550
75 870/750
100 950/870

To xe, OGpaGOTaHHbIe 30JIbHbIM UITN WWNAKOBbIM BAXYLLUUM U
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COOTBETCTBYHLLMNE MapKe
20 300/200
40 450/300
60 600/450
75 730/600
100 870/750
KOHCTPYKTUBHbIE CTIOM U3 aKTUBHbIX MaTepuanosB
(wnaku, wnamel, gocdorunc n ap.)
MaTtepuan ocHoBaHWsi LOPOXHON oaexabl Pac4yeTHbIi MOaynb
ynpyroctn &, MMa
MopobpaHHble onTUManbHblE CMECU N3 BbICOKOAKTUBHBIX MaTepuarnos C 650-870
MaKCMMarbHOM KpYNHOCTLIO 3epeH 0 40 MM, YNNOTHEHHbLIX NPY ONTUMAarbHON
BNa)HOCTH
To Xe, U3 aKTUBHbIX MaTepuarnos 480-700
PsapoBble HeonTUMarnbHble CMECU N3 BbICOKOAKTUBHbLIX MaTtepuanoB ¢ MakCUMaribHOW 450-650
KPYMNHOCTbIO 70 MM
To xe, U3 aKTUBHbLIX MaTepmanos 370-480

Tabnuua 7

MprmeyaHue. K BbICOKOAKTUBHLIM OTHOCATCS MaTepuansl, umetowime B Bo3pacte 90 cyT npoYHOCTb npu cxkaTtum oT 5 go 10 Mrla, K akTUBHbIM - MaTepuarnbl C MPOYHOCTbIO
npu cxatum ot 2,5 go 5 MMa. PacyeTHoe 3HayeHwe moayns ynpyroctu BblOMpaeTcs C y4eTOM pearibHOro cocTaBa MECTHOro matepuana M MnpakTU4ecKoro onbiTa ero

MCNonb30BaHUA.

. KOHCTPYKTUBHbIE CNOU U3 WeBeHOYHO-rPpaBUMHO-NecYaHbIX MaTeprarnoB, He 06paboTaHHbIX BAXYLUMMU
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Tabnuua 8

KOHCTPYKTMBHbIE CITOM U3 CMecel LLebeHOUYHO-TpaBUIAHO-NeCHYaHbIX, cooTBeTCTBYOWMX [OCT 25607-94 n

MaTtepwuan cros PacueTHbIn MOaYNb
ynpyroctn &, MMa

LLlebeHouHas/rpaBuiiHasa cMecu (C) NOKPbITUI HenpepbiBHOM rpaHynomeTpumn (CTOCT
25607) npyn MmakcumMarnbHOM pa3Mmepe 3epeH

Cy - 40 wm 300/280
Cy - 20 Mu 290/265

To e, Anst oCHOBaHMM

Cz -120 mm 280/240
C4 -80 MM 275/230
Cs -80 MM 260/220
Cg -40 MM 250/200
Cq -20 MM 240/180

LLinakoBas webeHoYHO-Nec4YaHasi CMeCb M3 HEAKTUBHbIX U CNaboaKkTUBHbIX LLNAKOB

( )

Ci -70 mm 215

Cy -70 Mm 260
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C4 -40 Mm 250

Cg -20 MM 210

Tabnuua 9
LLle6GeHoYHble OCHOBaHUS, yCTpanBaeMble METOAOM 3aKMUHKU
TOCT 25607-94

Matepuan 3aknuHkm webHa dppakumoHmpoaHHoro 40-80 (80-120) | PacuyeTHbIi Mogyb ynpyrocTy,
MM &, MMa
PpaKkUMOHNPOBaHHBIA MeNKkui WwebeHb 450
350
V3BecTHsIKOBasA Mernkasi CMeCb UMy akTUBHbIN MENKWUIA Linak 400
300
Menkuin BbICOKOAKTUBHbIN LUMaK 450
400
ActanbtobeToOHHasi cMecb 500
450
LlemeHTonecyanast cmecb M75 npwu rnybure nponutkm 0,25-0,75 h 450-700
cnos L e
350-600

MpumeyaHune. Hag yepTon - u3 NerkoynnoTHAEeMOro WebHs; nog YepTon - n3 TpyQHOYNIIOTHSIEMOTO.
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0. MexaHunueckue XapakKTepnCcTUkKun Tenysion3onmpyroLwmx crnoee

MaTtepuan

PacueTHbI Mogynb
ynpyroctn &, MlMa

MeHonnact
Ctuponop6eToH
ArnonoputoBblii LebeHb, 06paboTaHHbIN BA3KMM BUTYMOM
Kepam3anToBbIli rpaBuii, 06paboTaHHbIN BA3KUM BUTYMOM
paBuit (WebeHb) ¢ NerkMMu 3anonHMTENsAMN, 06paboTaHHbIe BA3KMM BUTYMOM
LleMeHTOorpyHT ¢ nepnMTom
To xe, C NoNUCTMPONOM, cocTaBa:

rpaHynsl nonuctnpona 2-3%

necok 97-98% (% maccel)

uemMeHT 7-6%
To xe, C kepaM3nToM, cocTaBa:

necok 75%

kepamaunT 25%

uemMeHT 6%
BrTyMOLEMEHTOrpyHT C NepnnToMm, cocTaBsa:

nepnuToBbI WebeHb 25-20%

necok 75-80%

13,0-33,5

500-800
400
500
500
130

300

300

250-350

Tabnuua 10
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uemMeHT 4-6%

6utym 12-10% (maccel necka, nepnuTa u LemeHTa)
LleMeHTOrpyHT C arnonop1MTomM, coctasa: 250-350

cynecb unu necok 70-80%

arnonoput 30-20%
uemMeHT 6%

3onoLnakoBble cMecu, YKpeneHHble LEMEHTOM 150
[PYHT, YKpPENMEHHbIN 305101 YHOCa 200

LiemeHTOrpyHT, 06paboTaHHbIN BUTYMHOI aMynbCcuen -

HA3HAYEHME CTATUCTUYECKNX MAPAMETPOB

PekomeHayemble 3HauYeHns koaddulmneHTa Bapuasum

Homepnn. XapakTtepucTtuka ¥

1 OTHOCUTENbHAsH BNAXHOCTb FPyHTa paboyero crnosi, NpoYHOCTb 0,10
acanbTob6eTOHHBLIX CMOEB Ha pacTshkeHWe npu uarnbe

MpunoxeHue 4
(cnpaBo4HoE)

Tabnuua 1

Tabnuua 2
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KoadhpnumneHTbl HOpMUPOBAHHOIO OTKIOHEHNS

Fd 0,70 0,75 0,80 0,85 0,90 0,95 0,98

£ 0,52 0,68 0,84 1,06 1,32 1,71 2,19

MpunoxeHne 5

(cnpaBo4HoE)
TENNOPUINYECKUE XAPAKTEPUCTUKU KOHCTPYKTUBHbIX CITOEB U3 PA3JTIMYHbLIX AOPOXXHO-CTPOUTENIbHbIX MATEPUAIIOB
Tabnuua 1
Matepuan, rpyHT MnotHocTe £, KoacbpuumeHt
. TennonpoBOAHOCTM
A, BT/(mMK)
2 3 4

AchanbToBeTOH ropsiumi NOTHBLIN 2400 1,40
To Xe, NOPUCTLIN 2300 1,25
Toxe, BbICOKOMOPUCTLIN, B TOM Yncne Gutymo-necyaHas cmecb (TY 218 2200-1900 1,1-1,0
PC®CP)
ArnonoputoBhii webeHb, 06paboTaHHbIN BA3KUM 800 0,23
6uTymMom
Kepam3anToBhbIl rpaBuii, 06paboTaHHbIN BA3KMM BUTYMOM 1100 0,64
paBwuii (LWebeHb) C nerkum s3anonHnTenem, obpaboTaHHbIe BA3KUM 2000 0,52
OMTYMOM
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Cynecb, ykpenneHHas 10%-How amynbcuen
LlemeHTOGETOH

Mecok paBHOMepHbIN, yKpenneHHbi 6-10% uemeHTa
Mecok menknii, ogHOMEpPHbIN, YkpenneHHbii 10% LemMeHTa

LleMeHTOrpyHT cocTaBa:

necok - 75% (macchl), kepamant - 25%, uemMeHT - 5%

LiemMeHTOrpyHT cocTasa:

necok - 97-98%, rpaHynbl nonuctupona - 3-2% , uemeHT - 7-6%
BuTyMOLEMEHTOrpYHT cocTapa:

nepnmToBbIN LWebeHb - 25-20%, necok 75-80%, ueMeHT 3-4%, outym
12-10% (Mmacchbl necka, nepnuTa u LeMeHTa)

LiemMeHTOrpyHT cocTasa:

cyneck unu necok 70-80%, arnonoput 30-20%, uemeHT 6%
LLnako6eToH
Kepam3antobeToH
Ctuponop6eToH
CnabonpoyHble N3BECTHAKN, YKPENIEHHbIE N3BECTbIO
CyrnuvHoK, yKkpenneHHbin 6-12% uemeHTa

CyrnuHok, ykpenneHHbin 2-5% uemeHTa n 6-2% 13BecTbio

1700-1900

2400

2100

2100

1500-1600

1300-1500

1400

1700-1800

1600

1400

1000-1100

2000

1750-1900

1800-1900

1,45
1,74
1,86

1,62

0,58-0,70

0,41-0,58

0,52-0,58

0,64-0,75
0,58
0,75

0,23
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Cynecb, ykpenneHHas 8-10% uemeHTa
MeHonnact

MeHonnakc

KameHHoyronbHas 3onolunakoBasi CMecb, yKpenneHHas 6-8% LemMeHTa
LLInak Tono4HbIN

LLle6eHb 13 rpaHuTa

LLlebeHb 13 n3BecTHska

paBui

Mecok KpynHbI TanbIn

To xe, Mep3nbin

lMecok cpeaHel KpYNHOCTN Tanbln

To xe, Mep3nbin

Mecok menkun Tanbin

To xe, Mep3anbii

Mecok nbineBaTbI Tanbin

To xe, Mep3anbii

Cynecb Tanas

To xe, mepanas

CyrnvHOK ¥ rmuHa Tanble

To xe, Mep3nble

JNecchbl Tanble

1700-1900
38,5-60
38,5-50

1600
800
1800
1600
1800
2000
2000
1950
1950
1850
1850
1750
1750
2100
2100
2000
2000

1500

1,51
0,03-0,052
0,03-0,032

0,7

0,46

1,86

1,39

1,86

1,74

2,32

1,91

2,44

1,91

2,32

1,80

2,20

1,80

2,03

1,62

1,97

1,51
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To xe, Mep3nble
OpHOMEPHBIN rPaHUTHBIN LWebeHb, 06paboTaHHbIN BA3KUM OUTYMOM
paBuiHO-NecyaHas cmecb

paBuiHO-NecyaHas cmech, ykpenneHHas 10% uemeHTa

1500

1850

2000

2000

2,09
1,28
2,10

2,02

MpunoxeHne 6
(cnpaBo4HoE)

NMAPAMETPbI NS ONPEQENEHUA PACYETHOIO CYMMAPHOIO YUCIIA MPUNOXEHUUA HATPY3KU 3A CPOK CITY)XEbl JOPOXHOW OAEXAbI

OnpepneneHune pacyeTHOro Yicna AHen B rogy Ansi BbIYUCHEHUsS CYMMapHOro Yucrna npunoXeHus
pacyeTHOW Harpy3kKu 3a NPOEKTHbIA CPOK CNYXObl KOHCTPYKLUN

1. Bxogsiwee B BblpaxeHus (3.6) u (3.7) pa3g.3 pacyeTHOE YMCNO pacyeTHbIX OHEen B rogy (Tpag )* 3@ MPOEKTHbIA CPOK Cryx6bl KOHCTPYKUMN ( £y ) [OMKHO
yCTaHaBMNMBaTbLCSA MO AaHHLIM CrieumarnbHbIX PerMoHanbHbIX UCCNefoBaHWM 1 3aKpPENNSATLCS B PerMoHarbHbIX HOpMax, YyTBEPXAAaeMblX B YCTaHOBIIEHHOM NMOPsSiAKe.

* PacyeTHbIM cuMTaeTcsl AeHb, B TeYEHWE KOTOPOro COCTOSIHME TPyHTa 3eMSISIHOMO MOSI0THA MO BIIAXXHOCTU M TemnepaTtypa accarnbToOeTOHHbIX CIoeB obecreymBatoT

BO3MOXXHOCTb HaKOMMEHNA OCTaTOYHON p.edaopmau.mm B TPYHTE 3eMJTAHOIo nosioTHa Ui ManocCBA3HbIX CIOoAX ,D,OpO)KHOVI oaexnbl.

an/l OTCYTCTBUU pernoHalnbHbIX AaHHbIX OONMYyCKaeTCA UCNOoN1b30BaTh NpmneeeHHble HWXe pekoMmeHdaunnm 1 TabnuyHble 3Ha4YEeHNSs (pMC.1 n Ta6J'I.1).

PeKOMeH,EI,yeMbIe 3Ha4YeHuA Tp.ﬁg B 3aBMCUMOCTU OT MEeCTOINOJIOXEHNA A0pPOrn

HomepparoH MpumepHas reorpachunyeckas rpaHvLa pamoHa PekomeHaoyemoe
a (kapTa T
puc.1) piz
1 2 3
1 30Ha pacnpocTpaHeHMs1 BEHHOMEP3NbIX IPYHTOB ceBepHee 70-i napannenu 70

Tabnuua 1
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2 CeBepHee nnHun OHera-ApxaHrensck-MeseHb-HapbsH-Map-wectuaecaTsin 145
MepuamaH-go nobepexbs EBponerickon yactu

3 CeepHee nuHun MuHck-CmoneHck-Kanyra-PasaHb-CapaHcK-COpok BOCbMOM 125
MepuamaH Ao nuHum OHera-ApxaHrensck-MeseHb-HapbsaH-Map

4 CeepHee nuHum JlbBoB-Knes-benropoa-BopoHex- 135
CapatoB-Camapa-OpeHbypr-LuectuaecsTbii MepuanaH 4o IMHAM panoHoB 2 n 3

5 CeBepHee nuHumn PoctoB-Ha-[JoHy-Onucta-AcTpaxaHb 40 NMHUN 145
JTbBOB-Knes-benropoa-BopoHex-Capartos-Camapa

6 lOxHee nuHun PoctoB-Ha-[oHy-3nucta-AcTpaxaHb - Ana EBponerickon yacTu, 205
O)KHEE COPOK LLECTON Napansenu - Ans octanbHbIX TEPPUTOPUiA

7 BocTouHas u 3anagHas Cubuvpb, JanbHuin BocTok (kpome XabapoBckoro u 130-150
Mpumopckoro kpae, KamuaTtckor 0611.), orpaHnyeHHble ¢ ceBepa 70-i (MeHbLUMe ansa
napannenblto, ¢ tora - 46-1 LleHTparnbHOn

yacTn)

8 Xabaposckuii u Mpumopckuii kpasi, KamuaTtckasi o6nactb 140

I'Ipmmeanme. BenquHy Tpag Ha rpaHuue paI7IOHOB cnenyet npyuHMMaTb No HaI/I6OJ'IbLIJeMy N3 3HaYEHUN.
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2. I'Ipvl OTCYTCTBUUN pernoHalribHbIX HOPM pacquHb||7| CpOK CJ'Iy>K6bI D,OpO)KHOIZ ofexnbl AonyCkaeTCd Ha3Ha4YnTb B COOTBETCTBUU C peKoOMeH4aUunaAMmn Tabn.2.

PekoMmeHayemblIn pacHeTHbIN CPOK CIy>Obl KOHCTPYKLINM

K?f;gf:" Tun poposxHon oaexab! Cpok T, rogbl CNyx0bl B JOPOXHO-KITMMaTUYECKNX 30HAX

I, 11l v,V

| KanutanbHbIn 14-15-18 15-19 16-20

Il KanutanbHbIn 11-15 12-16 13-16

] KanuTtanbHbi 11-15 12-16 13-16

O6neryeHHbIn 10-13 11-14 12-15

\Y) KanutanbHbIn 11-15 12-16 13-16

Ob6neryeHHbIn 8-10 9-11 10-12
MNepexogHbIn 3-8 3-9 3-9

\ ObneryeHHbIn 8-10 9-11 10-12
MepexoaHbin 3-8 3-9 3-9

3. 3HaueHue koadhpurLumMeHTa cymmmposaHus £, criegyeT npuHuMaTh no Tabn.3 (Mpu OTCYTCTBUAN APYTUX AaHHbIX).

MokasaTtenb n3aMeHeHus
VMHTEHCUBHOCTU ABWKEHWUS
& no rogam

3HaueHune K-: MPU CPOKe CIyxGbl JOPOKHON OAEXAb! 2 ay , TOAI

Tabnuua 2

Tabnuua 3
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8 10 15 20
0,90 57 6,5 7,9 8,8
0,92 6,1 7,1 8,9 10,1
0,94 6,5 7,7 10,0 11,8
0,96 7,0 8,4 11,4 13,9
0,98 7,5 9,1 13,1 16,6
1,00 8,0 10,0 15,0 20,0
1,02 8,6 10,9 17,2 24,4
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

MpunoxeHue 7
(cnpaBo4HoE)

METOAWKA ONPEQENEHUA N UCMONb30BAHUA KO®PULIMEHTA BIIATONPOBOAHOCTU NPYHTA NMPU NPOEKTUPOBAHUU JJOPOXHOW OOEXAbI

7.1. MeToaukKa aKkcnepumMeHTanbLHOro onpeaeneHus koadgduumeHTa BNaronpoBOgHOCTU rpyHTa

MeTtoguka npegycMmatpmBaeT onpepeneHune KOS(*)CbI/ILI,I/IeHTa BaronpoBoAHOCTU Mpu HadalrlbHbIX BIAaXXHOCTU U NNOTHOCTU 3a BpeMA YBINaXHEHUS, Heobxogumoe Ons
pacnpegeneHna BIaXHOCTU B o6pasu,e - OT MOSIHOW BNAroeMKOCTU B €4MHUYHOM aNneMeHTapHoOM obbeme Ha KOHTaKTI/IpyFOLIJ,eVI C XMOKOCTbKO NOBEPXHOCTN OO0 HavanbHoOn
BIMaXXHOCTU Ha ero rpaHuue. YBnaxHeHue o6pa3u,a BegeTcAa CHU3y OT noagepxXmnBaemoro CHmM3y ypoBHA BOAbI. MeToa npegnonaraeT BbiNONIHEHNE cnefyrwnx rpaHUYHbIX U

Ha4valnbHbIX yCJ'IOBI/II7IZ

1 HavanbHas BNaxHOCTb U NSIOTHOCTb o6pa3u,a OOJDKHbI ObITb paBHOMEPHO pacnpeaeneHbl Nno ero 06bemy.
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2 |_|pI/1 yBIa>XHEHUN o6pa3u,a 4yepe3 HWMXKHIOK MOBEPXHOCTb He [OoMnyCKaeTCA U3MEeHeHWEe BIIaXHOCTU Ha ero BerHeVl NOBEPXHOCTU Npu noaxoge K Hen d)pOHTa
yBNaXXHeHU4.

3 YBnaxHeHue obpasLia 4OMMKHO NPOUCXOAUTE Be3HamnopHo.

BbINosniHeHMe 3TUX YCIOBUIA JOCTUraeTcs 3a CcHET NpUMeHeHust npubopa KoHeTpykuum I.M.Cobko (puc.1).
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Puc.1. Cxema npnbopa ansa onpefeneHums koadduumeHTa BNnaronpoBogHOCTU rpyHTa: 1 - TpybKa;
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2 - TapypoBaHHasi NPY>XMHa; 3 - YNAOTHALWNIA LTamn; 4 - NIOCKUIN SNEKTPUYECKUIA AaTUYNK BIIAXKHOCTH;
5 - pykosiTKa C BUHTOM,; 6 - n3mMepuTenbHag LWKkana npyXuHbl; 7 - pasbeMHbIN LUNUHAP-TPYHTOHOC;
8 - BepxHsAdA Hacagka LMnmHapa-rpyHToHoca; 9 - LueHTparnbHas YacTb LMIMHOPa-rpyHTOHOCE;
10 - cbeMHas gHULLEBas KpbIlWKa UMNUHApPa-rpyHToHoca; 11 - dhopma ansa punbTpa; 12 - KpynHbIN NECok;
13 - coeguHuTenbHas Tpybka; 14 - nuTarowas kamepa; 15 - nogeogswas Tpyoka; 16 - nuTatoLLMiA COCyA;
17 - BOgOMepHas wkana; 18 - peructpupytowmn npnbop; 19 - pasbem Tpyoku; 20 - MrukpoamnepmeTp; 21 - Tanmep;
22 - MMKpoOBM; 23 - cBeTOBOW MHAMKATOP; 24 - PErYNIMPOBOYHbBIE PYYKN N3MEPUTENBHOIO MOCTA;
25 - pexyLas kpomka ans otbopa npob rpyHTa HEHapYLLUEHHOW CTPYKTYPbI; 26 - HVXHSASA WKana Tpyoku.
KoadhdpuumneHT BnaronpoBOAHOCTY rPpyHTa HapYyLUEHHOW CTPYKTYpPbI crieayeT onpeaensTtb no cnegyowen MeToauke.

- oTbupaetca npoba rpyHTa Maccom 2 Kr, BbICYLLMBAETCH 1 pa3MenbyaeTCs;
- ONpeaensaTCs BUA rpyHTa, ero ontumManbHas BraXHOCTb U MakCUMarbHasi NOTHOCTb;
- BbICYLLEHHbIN 1 pasMesibYeHHbIN FPYHT YBNaXHSAETCS 40 ONTUMANbHOW BIaXXHOCTMU;

- YBNaXHEHHbIA TPYHT 3arpyxaeTtcd B UWIMHAP-TPYHTOHOC, KOTOPbI HaBUHYMBAETCS Ha TpyOKy, M BpalleHWeM PYKOATM C BMHTOM YNIOTHAETCA Ao Tpebyemoro
KoadhpuumeHTa ynnoTHeHs;

- hopMa Anst punbTpa HaMOMHAETCS KPYMHBbIM NECKOM U TLLATENbHO BblpaBHUBAETCS MO BHYTpEeHHEMY 06pe3y chopmbl;

- NUTalOLWMIA cocyq, 3anoNiHAeTCs AUCTUNNMPOBAHHOW BOAOW M HaBMHYMBAETCS Ha MoaBoAasLlylo TpyGKy nuTalollen kamepbl. Mocne ctabunusauuy ypoBHS BoAdbl B
NUTaIoLLEM COCYAE MO BOAOMEPHOIA LUKaNe OTMEYAETCs €€ UCXOAHbIN ypoBeHb 7 fr;

- UMIMHAP-TPYHTOHOC HaBMHYMBaETCS Ha TPYOKY Tak, YTOObI YMOTHSAOLMI WUTAMM C 4aTYMKOM BIAaXXHOCT CBOGOAHO OnycKasicst Ha MOBEPXHOCTb FPYHTOBOro o6pasua;

- K pasbemy TpyOKV MOACOEAVHSIETCS KOHTaKTHbI LUHYpP U3MepuTesibHOro 6rioka, MpOM3BOAUTCS ero BKIYeHMe. PerynmpoBOYHON pyyKoW M3MepuUTerbHOro Grioka
cTpernka MunnvaMnepmMeTpa BbIBOAUTCS Ha HYIEBYO OTMETKY;

- CHMMaeTCs OHMLIEBasd KpbILWKa, 1 TpybKa C LMAMHOPOM-TPYHTOHOCOM yCTaHaBnmBaeTcs B popMy Anst hunbTpa.
BkniovaeTcsa Tanmep.

CpabaTbiBaHne OaTymka BNaXkHOCTM, COMPOBOXAAEMOe 3BYKOBbIM M CBETOBbIM CUrHanamu, CBUAETENbCTBYET O 3aBepLUeHUM YBNaXHEHNs, Nocne Yero no BOAOMEpPHOM
LuKane oTMeyaeTcsl KOHeYHbli ypoBeHb Boabl [ j-B nuTatowem cocyne. Mo pasHuue nokasatenen H gu A g onpenensietcs KOnNMYecTBO BNWTaBLUENCs B obpasel rpyHTa

BoAbl (& ).

Bpewms yBnaxHeHns obpasua (¢ ) onpegensieTcsi No nokasaHuio Takmepa, aBToMaTUYECK/ OCTaHaBIMBAEMOro Npy cpabaTbiBaHWM AaTymka BIaKHOCTU.
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KOSd)(*)I/ILIMeHT BraronpoBoaHOCTU Kgﬂ rPyHTa BblYUCNAETCA NO 3aBUCUMOCTU

2
4 g

314d%e | e Wip - W) | (1)

LYY

roe WJ’E' BMNaXXHOCTb, COOTBETCTBYIOLLASA NMOJTHOM BNaroeMKoCTH, [ONN €AUHULLI:
WHB =1.I'I]0d _1."'10‘_5, (2)

{74 - NNOTHOCTb CyXOro IPyHTa, r/cm = ;

{15 - NNOTHOCTb YacTuL, TPYHTA, rlem3 ; £1:=2,68 - anga cynecen; ¢*.=2,70 - NS CYrMWHKOB; £} =2,72 - ANA [MWH;
i - BpEMS YBI@XHEHUS, Y;

& - KONIMYECTBO BNUTABLLUENCS BOAbI, T;

¥ - HayanbHas BNaXHOCTb rPyHTa, 40NN eAUHULbI;

4 - AMameTp rpyHToBOro obpasiia B r[pyHTOHOCHOM CTakaHe, 4 =2 CM.

Ona nonyvyeHua 3HayeHus Kgﬂ' C Tpebyemon O0BEPUTENBHOCTLID HEOBXOoOUMO NPOBECTU He MeHee MATU UCNbITaHUMM npy 0BpaboTke M3MepeHuMn B Takow
nocrnenoBaTeNibHOCTHU:

- BLIYMCIIAETCS CpeaHee aKCrepuMeHTarnbHoe 3HaveHre KoadduumeHTa BnaronposoaHocTu ( £ g~ ) N0 pesynbTatam # UCTbITaHWIA;
- paccunTbiBaeTCH cpegHeKkBagpaTUYHOE OTKNOHeHUN (5);

- yCTaHaBNnMBaeTCsl BEPXHSAS rpaHuua ans kKoadduumeHTa BNaronpoBOAHOCTM, COOTBETCTBYHOLLASE OOHOCTOPOHHEMY [OBEPUTENbLHOMY WHTEpPBany Mpu YpOBHe
3HaummocTu ¢ =0,05, no popmyne

Kpn s =Kpacp Tipg o5 n (3)
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rae in_1 s - K0apuumeHT CThblogeHTa AN yPOBHSA 3HAYNMOCTU & U CTeneHn ceoboapl (# -1).
7.2. Ucnonb3oBaHue Ko3adrumneHTa BNaronpoBoAHOCTU ANA onpeaeneHns BeNMYMHbl MOPO3HOIO NyYEeHUs U TONLWMHbI TENSIOM30NMUPYIOLLEro Cros
B cooTBeTCTBMM C 4@HHOW METOAMKOW NPY NPOrHO3MPOBaHMN BENUYMHBI MOPO3HOIO Ny4YeHns NpedycmaTpuBaeTcs nocneaoBaTensHoe onpeaeneHue:
- cpegHen OCeHHeN BMNaxHOCTU rpyHTa paboyero crnos (Waccp );
- XapaKTepPUCTMKN CKOPOCTMN NpoMep3aHus ( & );
- cpeqiHelt BeceHHel BaxHoCTH (W ageep ).

Mpv 3TOM y4nUTLIBAKOTCS:

- NPOAOMKNTENBHOCTL NEpMoAa OCEHHEro BriaroHaKonneHus (£zy );
- POAOIKUTENBHOCTL NEPUoAa NPOMEP3aHUs ( Ly );

- pacy4eTHOE yaareHune sepxa 3eMIiaHOro nosfiotTHa OT YpOBHA rPYHTOBbLIX (MJ'IM I'IOBerHOCTHbIX) BOAO (.333 );
- XapakTepuctmka CypoBOCTHN 3UMHEro nepuoaa ()*, Bblpa>xaemMas CyMMOIZ rpagyco-CyTokK OTpMLI,aTeJ'IbHOIZ TeMnepartypbl BO3ayXa;

- K03atppuumeHT BnaronposogHocTh ( £, ).

* TeKCT COOTBETCTBYET OpUrnHarny.

B 1abn.2 npusegeHbl 3HauveHus £, ,f-np, n « gna 65 nyHktoB Poccuu. Npu OTCYTCTBMM B MEPEYHE HY)XXHOrO MyHKTa 3Ha4YeHWe 3TMX XapakTepucTtuk bepetcsa ons
Onvxanwero no reorpacnyeckomMy pacrnonioXXeHWIO NMyHKTa.

Tabnuua 1

3HaueHus BnaxHocTn W, n W,,; ONA pasnuyHbIX rPyHTOB

pyHT Wh WH; kb
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Mecok nbinesaTbin 0,03-0,04 0,02 80
Cynecb Tskenas nbinesartas 0,09-0,10 0,06 130
CyrnuHOK Nerkumn neinesatbIv 0,12-0,13 0,08 120
CyrnUHOK TSXXenbI NblnesaTbiv 0,13-0,14 0,09 140
'MuHa neinesaTas 0,19-0,21 0,16 150

Mp1MeyaHue. #yy - KpUTUYECKas FyGUHE, MPU KOTOPOW MPOLIECC MyHeHUst NpekpalaeTcs. ECim Ay, >y, To B pacuet BBOAST Hip =iy

KnumaTtuyeckne xapaktepucTukm pernoHoB Poccum

MyHkT fon f'np F

1 2 3 4
AnekcaHapoBcK 840 230 63,30
ApxaHrenbck 672 261 55,12
BarpapuH 960 310 169,14
Benropop 1392 137 16,22
Benoropka (JleHuHrpaackon) 1056 250 36,00
BucepTb(CBepanoBcKon) 648 283 73,35
Banpan 1176 234 36,69
Bnagumup 528 240 44 .16

Tabnuua 2
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Bonoraa 1464 199 38,21
BopoHex 1176 124 15,28
BaTtka 936 232 55,31
EHuncelnick 816 262 109,41
MBaHoBO 720 254 48,36
Mepenb (Ceepanosckas obn.) 1296 182 4717
xeBck 384 251 58,63
UpkyTck 1512 264 98,42
Wowwkap-Ona 240 259 59,26
KasaHb 384 263 53,02
KanuHuHrpag 1776 245 52,92
Kanyra 1320 225 10,44
KaHnganakwa 768 211 30,38
Kunrucenn (JleHnHrpagckas obn.) 1272 239 30,21
Kucenesck (KemepoBckas 061.) 0 262 72,10
KocTtpoma 1464 151 28,27
KypraH 480 173 51,76
Kypck 1440 139 17,12
MarapaH 1872 250 70,00
MeseHb 624 274 65,76
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MeseHb* 624* 274* 65,76*
* COOTBETCTBYET OpuUrmHanny.
MwuHYyCUHCK 264 261 86,86
Mocksa 1248 170 28,02
MypMaHck 912 255 35,90
Benukunii Hoeropog 1680 151 28,03
HwxHeBapTOBCK 720 275 94,59
HwxHun Hosropopg 1440 182 26,21
HonuHck (Kuposck. 06r1.) 312 254 57,71
Hopck (Amypckas o6n.) 1704 260 132,29
OrypuoBo (HoeBocubupckas obn.) 192 271 81,52
OpeHbypr 0 240 56,83
Mapabenb (Tomckasi 0bn.) 816 274 91,19
Mepmb 0 192 47,00
MeHsa 1152 259 50,56
MeTepbypr 1632 160 20,48
MeTopo3aBoack 1128 219 35,39
Mopeukoe (YyBawmsi) 480 96 48,81
Mckos 1272 189 21,47
PxeB (TBepckasi 06n.) 1008 241 40,10
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PoavHo (Antanckum kpan) 0 248 70,23
PblOnHck 1152 231 41,40
PsasaHb 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 624 281 94,58
ChbIKTbIBKap 600 268 69,47
Tambos 1368 142 23,17
Tumunpsasesckuii (MpUMopcKUi Kpa) 1848 228 71,14
Tyna 936 205 29,52
Ynan-Yge (Bypatus) 0 238 94,44
YnbsAHOBCK 240 256 54,07
XaHTbl-MaHcuinck 672 266 85,55
YekyHpa (XabapoBckuii kpait) 1800 261 141,15
YenabuHck 240 173 36,54
YnTa 1344 275 129,36
Unwmel (BawkopTtocTtaH) 192 263 62,28
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MpumevaHwue. i, - NPOOOIMKUTENBHOCTL NEPUOAa OCEHHEro BriarOHaKOMNMEHUs \; ﬁnp- NPOOOIPKUTENBHOCTL Nepuoda nNpomMepsaHus, CyT; «F - CyMMa rpagyco-4acos
oTpuuaTensHOM Temnepartypsbl, yMHOXeHHast Ha 0,001.

BenuuuHa Waccp onpegenseTcs no gopmyne

W = Wo + Womn Woye — W50~ 4)

oecp

roe ¥, - HayanbHas BNaXHOCTb rpyHTa 3€MIISIHOTO MOJIOTHA (BECcoBast), AONU eAUHULbI;

W I - BNaXHOCTb MOMHOI BNAaroeMKOCTU rpyHTa (BECOBas), 4OMNM eAMHMLbI;
A s - OTHOLLIEHME OCEHHETO MPUPALLEHNS BITXHOCTM K €r0 MakcMMasibHO BO3MOXHOI BEMMYMHE.

* dopmMyra v 3KCNNMKauusi K Hell COOTBETCTBYIOT opuUruHary.

3HayeHune WIIB BblHYUCAeTCcA U3 COOTHOLLEHUA:

Benununna A, ycTaHaBnmeaeTcs no HomorpamMme puc.2 B 3aBUCUMOCTY OT napameTpa

Eppt
. = EJtBA
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Puc.2. Homorpamma onpegenequs ans .. npn .5 =0,1 +p0o 1.

MapameTp %, NPUHMMAETCA MO AaHHBIM U3biCKaHWil (06CnenoBaHwil), a # 4, HeOBXOAMMbIiA 4TSt UCTIONB30BAHUST HOMOTPaMMbl PUC 2, ONPEAENseTcs no gopmyre

;314:150_;211@’ (7)
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roe 32'11'@- CyMMapHas TOMLIMHA CIOeB OOPOXXHON OAEXAbl, CM.
CpefaHee 3HauyeHVe BeCeHHel BMaxHOCTU W’;gccp HaxoauM 13 BblpaXeHns

'T’F:seccp =Wy + (W — )T, (8)

cep

roe ¥ - BNaXHOCTb rPyHTa Mo KMAKOM hase B 30HE MEPBUYHOTO NbAOBbIAENeHus (NpyU Temnepatype rpyHTa oT MuHyc 0,5 go muHyc 1,0 °C). 3HaueHus i ons pasHbix
rPyHTOB NpuBeaeHbl B Tabn.1;

' - koadhpULUMEHT, onpedensemblii No rpaduky puc.3 B 3aBUCUMOCTM OT BENMYMHBLI KPUTEPUS 3UMHErO BIIarOHaKOMSEHWs F , BbIYMCIISEMOrO, B CBOK oyepedb, U3
COOTHOLLEHUS

2./ Kan ©)
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Puc.3. Npaduk koadhdpuumneHTa 7 4nga pacyeTa BECEHHEN BAaXXHOCTM.
XapakTepucTnka CKOpoCcTu NPoMep3aHns rpyHTa 3eMIIsHOro MOMoTHa & ornpeaenseTcs U3 COOTHOLLEeHWUN:

1 MNpwu koappurLmMeHTe BNaronpoBOAHOCTU rpyHTa Ao 2,0 cm 21y

a) ansa aBToMobuneHbIX gopor |-l kateropui

o =324+ 50 0,054, (10)
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roe ﬂzs- TOnLMHa crnosi 3EKTUBHOWN TENMOM30MALMKN (MEHONNACT, NEHOMMAKC), CM;
fF - XapaKkTepucTuka CypoBOCTM 3UMHEro nepuoaa, onpeaensieMmas ansi COoTBETCTBYIOLLEro permoHa ns tTabn.2;

©0) ona aBTomobunbHbIX gopor -1V kaTeropui
o =324+0" —00134, (11)

roe -';3_; - TOJNWMHa cnod Tenyion3onAaunm Toribko N3 MECTHbIX MaTepuanoB (KepaM3MT, KepaM3MTO6eTOH, Lnak, 3ofiownakoBada CMeCb, ykpenneHHada ueMeHTOM U p,p.);

2 Mpu koadpuLIMeHTe BNAronpoBOAHOCTH rpyHTa 2,1-5,0 oM 2 /u:

a) ansa popor |-l kateropui

o =124+072mn o -0,05%,; (12)
©) onsa popor V-V kaTeropwuii
a=124+072n o -0,0134; . (13)
Mpu &y >1 W, NpakTUGECKN He 3aBUCHT OT 4, f A, NOSTOMY NPUBOAMM 3HAYEHUS Wy, B 3aBUCMMOCTU OT 5 B TABrMuHON popme
F, 1,0 1,2 1,4 1,6 1,8
Wamn 0,95 0,96 0,97 0,98 0,99

Mpu 5, paBHOM My NpeBbiaowWweM 2,1, MOXKHO NPUHATL  HF pn, =1.

IpyHTbI ¢ KO3hhMLUMEHTOM BiaronpoBoaHocTH Gonee 5,0 cM/4 Npu HeGNaronpUSITHbIX FPYHTOBO-TMAPOSIOTMYECKMX YCIOBUSAX, Kak MPaBuUio, He AOMKHbI MPUMEHSTLCS Ans
YCTPOMCTBA 3eMJISIHOTO MOMOoTHA.

PacueT BO3MOXXHOW BENUYNHBI MOPO3HOro ny4vyeHus knyq NOBEPXHOCTUN OOPOXXHOIO NMNOKPbLITUA BEAETCA C UCMOJIb30OBaHNEM 3aBUCUMOCTHU

Bpeg
P =~ (109 Wgpece ~ W) ~ Wi = W), (14)
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roe fippp - ry6yHa NpoMep3aHus rpyHTa, CMm;
& - NNOTHOCTb BOZbI, F/CM 3 ;

Wers - BNaxHOCTb (BecoBast), COOTBETCTBYOLLAA He3amep3atoLen Boge (cM. Tabn.1);
W15 - BNaxHOCTb (BeCOBasi) MOMHOI BMAaroeMKOCTU, BbIMMCIISIEMAst MO COOTHOLLEHWMIO (5).

MonHas rny6uHa npomep3aHns rpyHTa 4 pponpenenseTcs:

a) Npy OTCYTCTBUM TEMMOU3ONMPYIOLLMX CIIOEB B COCTaBe [OPOXHON oaexapl
b= oy 28 (15)

hpp=(150,6 + 0,0027-0) — (13,93 - 0,0067-0 )k, 3, (16)

6) npu nx HannM4um

roe =1 - npu ncnonb3oBaHuM B Ka4ecTBe TEMNOU3ONALMM NEHOMNACTA;
£1=0,25 - T0 e, U3 MEeCTHbIX mMaTtepuanos.

BenquHy OTHOLUEeHUA I"ﬂgccp -'IIWT (r,u,e WT' BIMAaXXHOCTb rpyHTa 3€MIIAHOIo NnoJyi0THa Ha rpaHuue TeKy‘-IeCTM) B COOTBETCTBUMN C 4AaHHOW METOANKON MOXHO UCMOSb30BaTh
B KayecTBe paC'-IeTHOIZ OTHOCUTENbHOWN BIAXHOCTU npwn onpegeneHnn Nnpo4YHOCTHbLIX U ,El,e(bOpMaLl,MOHHbIX XapaKTepUCTUK rpyHTa pa6oqero cnos.

MpunoxeHue 8
(cnpaBo4HoE)

NMPUMEPbI PACHETA

Mpumep 1
TpebyeTcsa 3anpoekTpoBaTh JOPOXKHYIO OAEXAY CO CNeayoLwmMMm UCXOOHBIMU AaHHbIMK:

- aBTOMOOUMNbHag gopora kaTteropuu | pacnonaraetcs Bo || QopoxxHO-kKNumMaTmnyeckon 3oHe, B MockoBckon o61.;
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- 3aJaHHbIN CPOK Cry6bl AOPOXKHOMN oAeXabl TM =15 ner;
- 3afaHHas HagexHocTb &, =0,98;
- Harpyska Tuna Ay (cm. npun.1 1abn.1);

- NHTEHCMBHOCTb ABWXXEHMWSI HA KOHEL, CpoKa Cry>0bl Np =3200 aBT/cyT; NpupaLlleHne NHTeHcMBHOCTU & =1,04;

- TPYHT paboyero crosi 3eMIISIHOro NONIOTHA - CyNech NblneBaTtasl, OTHOCUTCS K CUITbHOMYYUHUCTBIM FPYHTaM;

- MaTepvarbl OCHOBaHMS - LeGeHOYHO-TpaBUiiHas necyaHas cMecb, 06paboTaHHas LleMeHToOM Mapku 40, U Necok cpeaHen KpynHoCTY;
- cXema yBnaxHeHuUs1 paboyero crosi 3eMnsiHOro NosoTHa - 3;

- MEepOonpuUATUS MO YMEHbLUEHUIO YBIAXXHEHUSI paGoYero crosi - ApeHa ¢ NPOAOSbHbIMK TpyGYaThiMU ApeHaMm.

PacuyeT KOHCTPYKLMMK Ha NPOYHOCTb
1. Bbluncrnisiem cyMMapHOe pacyeTHOe KOMNMYECTBO NPUIIOKEHWUIA pacyeTHbIX Harpy3ok 3a Cpok cryx0bl no gpopmyne (3.6):

KI:
EMP = D’?NP m?},agﬁfn ,

rone X, =20,0 (cm. npun.6 Tabn.3);
Ty32=125 preit (cm. npun.6 Tabn.1);

oy =1,49 (cm. Tabn.3.3).

OTcrona

> NP = D,?-BEDD-%-IE&IAQ = 4R20000
104 aBT

E

2. OnpepensieM pacyeTHY BMaXXHOCTb rpyHTa paboyero crnosi no opmyne (1) npun.2:
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Wy = Woagn + &40 — Ll )1+ 0,18) — Ag,

roe Wmm =72 (cm. npun.2 T1abn.1);
ﬂlﬁ? =0,00 (cm. npun.2 Tabn.2);

&EW =0,05 (cM. npun.2 Tabn.3);
#=0,00, Tak kaK Wmm <0,75#W,, (cm. npun.2 puc.1);

£=2,19 (cm. npun.4 1abn.2)

Monyyaem

W, = (0,72 - 0,05)(1+0,1:2,19) = 0,817W,,*

* COOTBETCTBYET OpUrnHary.

3. MNpegBaputenbHO Ha3Ha4YaeM KOHCTPYKLMIO U pacHeTHble 3HAa4YEHUS pacyYeTHbIX MapaMeTpoB:
- Ansa pacyeTta no gonyckaeMomy ynpyromy nporuby (cm. npun.2 taén.5, npun.3 tabn.2 u 6);

- Ansa pacyeTa no ycrnoBuo CABUIOyCTOMYMBOCTY (CM. Npun.2 Tabn.4 un 6, npun.3 Tabn.2 n 6);

- Ons pacyeTa Ha CONPOTUBMEHME MOHOMMUTHBIX COEB YCTaNoCTHOMY paspyLUEHUIO OT pacTsKeHus npu uarnbe (cm. npun.3 tadn.1).

&, Mla, npu pac4yete no PacueT Ha pacTskeHue npu nsrube
Matepwuan criost j1, cm | AonycTumomy no E.MMa | g mna| © e
yrnpyromy CABUIOYCT. ’
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nporndy
AchanbTobeTOH NMOTHBIN Ha 4 3200 1800 4500 9,80 52 55
6utyme mapkm BH[ 60/90
To e, NOPUCTLIN Ha OUTyme 8 2000 1200 2800 8,0 5,9 4,3
mapkm BH[ 60/90
To e, BbICOKOMOPUCTbIA Ha 18 2000 1200 2100 5,65 6,3 4,0
6utyme mapkm BHJ 60/90
OnTtumansHas WITIC, 30 600 600 600 - - -
obpaboTaHHasa LLEMEHTOM MapKu
40
Mecok cpeaHen KpynHOCTU 40 120 120 120 - - -
Cynecb neinesaTtas - 30,3 30,3 30,3 - - -
Wy =0,817 1y

4. PacueT no gonyckaemoMy ynpyromy npornby seem nocrowHo, HauynmHasi ¢ NoACTUNakoLWero rpyHTa, no Homorpamme puc.3.1:

no Tabn.1 npun.1 # =0,6 MMa, [1=37 cm;

E
E

<]

£, _
Z)E

ofy

B E® 303
1)E_H= nec=ﬁ=m’25;
. B
nac
B B 30 0.
D D 37 :
?’!ﬁﬂﬂ
i
—En;f = 0,58, me = 058120 = 69,6 MMa,
nec et
oou 996 g1 R BT 30 gg
Ew 600 ’ D D 3? )
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E wa
i T
7w 033 B = 033600=198 Ma.
&
B, _ B, _ 198 o, B
3 B, gel zooo U D37
Eﬂ.r53
%—022 B2 =0,22:2000 = 440 Ma,
)
By _Bpw M0 oo #% 8 _oo
4) ) F2% 2000 = 7 37 T
ﬂ.rﬁg
ity alty _
arey = 028, Higy? = 0282000 = 560Mna,
i
B, _Foy _ 560 R

— =0, 1?5 =__ = .
5) Eﬁ Erz."ﬁ:'-l 32[30 n 27 D’ll,

Eoﬁu;
W_ [:]19 E = [:],19'32[:][:]:608 MIMa.
Tpebyembin Moaynb ynpyroctu onpeaensem no copmyne (3.10):

B = 98,01l ZNP) —3,55] = 98,6q1g 4820000 - 3,55] = 30%MMa.
OnpegensieM k03 ULMEHT NPOYHOCTU MO YNPYroMy Npormoy:

Foou _ 608
309

=157

Byin
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TpebyeMbit MUHUMarbHBLIN KOIMMULMEHT NPOYHOCTU ANA pacyeTa no gonyckaemomy ynpyromy npornéy 1,50 (cm. Tabn.3.1).
CnepoBatenbHo, BbIbpaHHas KOHCTPYKLMS YAOBNETBOPSET YCMOBUIO MPOYHOCTU NO AOMNyCKaemMoMy ynpyromy nporuoy.

5. PaccunTbiBaemM KOHCTPYKLMIO MO YCIOBUIO CABUIOYCTOMYMBOCTU B FPYHTE.

[encTBytoLine B rpyHTe aKTUBHbIE HanpshXXeHust casura Boluncnsiem no copmyne (3.13):

T=r,p.

Ons onpepgeneHunsa T_anep,sapMTeano Ha3Ha4YeHHYK OOPOXHYH KOHCTPYKUMKO NpUBOOAUM K LI,ByXCJ'IOVIHOIZ pvaeTHon moaenu.

B kauecTBe ee HWKHEro cnos NpUHMMaeM rpyHT (Cynechb MbieBaTyo) Co CrieayowmMMn XapakTtepuctnkamm (npum Wp =0,8171F,, n Z Np =4820000 aBT): £,,=30,3 MMa
(tabn.5 npun.2); @u=11,4°n 3r=0,003 MlMa (tabn.4 npun.2).

Mogayrnb ynpyroctv BEpXHEro crnos Mogenu Bblumucnsiem no gopmyne (3.12), B KOTOPOKM 3Ha4YEHUs1 MOAYNs YNPYrocTU Matepuanos, COAepXalux opraHM4ecKkoe BsixXyllee,
Has3Hauyaem no Tabn.2 npun.3 npu pacyetHon Temnepatype 20 °C (cm. Tabn.3.5):

18004 +1200-(8 + 1) + 600-30 + 120:40
By = 00 =612 Mmna,

g _0l2 = 20,2 e} =@=2,’m

Mo oTHOLWeEHNAM By 303 nn 37 n npy #37=11,4° ¢ nomoLLbi0O HOMOrpammbl (CM. puc.3.3) HaXoAMM aKTUBHOE yAeNnbHOe HanpskeHue casura:

T, =0,0063 MMNa.
Mo dopmyne (3.13) 7=0,0063-0,6=0,00378 MIa.
MpenenbHOEe akTMBHOE HanpshkeHne capura Tnp B rpyHTe paboyero cnos onpegensiemM no gopmyrne (3.14),

roe < 3r=0,003 Ma;
Ky =10

_.'»'jon =4+8+18+30+40=100 cm;
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T =34° (TAbn.4 npun.2);

Fep=0,002 kr/cm3 ;

0,1 - koacbpuumneHT ansa nepesoga B Mra;
Tnp = 0,003+ 0,1-0,0021004g34% = 0,0165 .
00165
= 0= . mp —
2000378 , 4To Bonble K.+ =110 (cm. Tabn.3.1).
CnepoBatenbHO, KOHCTPYKLMSA YAOBMETBOPSET YCNOBUIO NPOYHOCTY MO CABUTY B FPYHTE.
6. PaccunTbiBaeM KOHCTPYKLMIO MO YCOBUIO COBUIOYCTOMYMBOCTU B NECHAHOM CIIO€ OCHOBaHUA.
HencTeyioline B necH4aHOM Crioe OCHOBaHUS akTUBHOE HanpshkeHue casura Bblumcnsem no gopmyne (3.13):
T=1r,p.

[Ons onpenenexus T, NpeaBapUTeribHO Ha3HaYEeHHYH [OPOXHYH KOHCTPYKLMIO MPUBOAMM K ABYXCMOMHON pacyeTHON MOAENW.

HuxHemy crioto Mofenw npuceamBaem criefyiolme XapakTepucTukn: Eg = §§i= £9.6MMa (n.3.32), @x=27°un C3y=0,002 MMa (cm. Tabn.6 npun.2).

Mopaynb ynpyroctu BepxHero crnos mofenu Bbldncnsiem no copmyne (3.12), rae 3HayeHuss MOAyren ynpyroctu martepuanos, coaepXalluMx opraHuMyeckoe BsiKyllee,
Ha3Hayaem no Tabn.2 npun.3 npu pacyetHon Temnepatype 20 °C (cm. Tabn.3.5):

_ 1800-4+1200-8 +1200-18 + 600-30

= 40
&0 MMa.

Eﬁ

Bp %0 55 kg 60 _
Mo oTHOLUEeHUsM EH £36 n E _ﬁ =162 nnpn @y = 27° ¢ NOMOLLBI0 HOMOrpPaMMbl (CM. pYC.3.2) HaXOAUM yAenbHOe akTUBHOE HanpshkeHue cOBura:

£, =0,012Mna.

Mo copmyne (3.13) 7 =0,012-0,6 = 0,0072 MMa.
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lMpenensHoe akTUBHOE HanpshXeHne casura Tnp B nec4aHom crioe onpegensiemM no cdopmyne (3.14),
roe ©3r=0,002 Mla;
Ky =40,

Zoy =4 +8+18+30=560cm;
Do = 327 (TabN.6 npun.2);

Fep = V.00Zkr/em3 ;

0,1 - koadcbdmumeHT gns nepesoga B Mla;
Tnp =4.(0,002 + 0,1-0,002-60¢g352%) = 0,034
0,038
e = —— =5,3
00072
Mo Ttabn.3.1 K% =110.
CnepoBarenbHO, ycroBue no cABUroyCTOMYMBOCTU B MECYAHOM Crl0€ OCHOBAHUS BbINOSIHEHO.
7. PaccunTbiBaeM KOHCTPYKLIMIO HA COMPOTUBIIEHNE MOHOJTUTHBIX CITOEB YCTANOCTHOMY pa3pyLLUEHUIO OT pacTshKeHUs nNpu nsrmoe.

PacueT BbinonHsem B cneaywuwiemM nopanke:

a) NpMBOOUM KOHCTPYKLMIO K OBYXCITIOMHOW MOAENU, B KOTOPOW HWKHUIN CROMW - YacTb KOHCTPYKLMMK, PACcnonOXeHHas Huke naketa acdanbTOOETOHHbIX CroeB, T.€. Crou
OCHOBaHU4A 1 rpyHT pabodero cnosa. Moaynb ynpyroctn HAXHEro crnost Moaenu onpeaensieM no Homorpamme puc.3.1. kak obLwmin Moaynb Ans ABYXCNOWHOW CUCTEMBI:

B, = By =198 Mna,

K BepxHeMy cro 0THOCKMM Bce acanbTobEeTOHHbIE COW.

Mogaynb ynpyroctu BepxHero crosi yctaHasnmaem no cgpopmyne (3.12):
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45004 + 28008 + 210018
Eﬂ = = 2a07 Mna;
a0
’335‘ = 0 = E_B = @ =13
©) no oTHoLeHnAM E - E =0, By 199 "~ no Homorpamme puc.3.4 onpegensiem @, =077,

Pac4yeTHoe pacTarnBatoLee HanpskeHne Bblumucnsgem no gopmyne (3.16):

g, =077 0,6-085=03%3MNa.

B) paccuuTbiBaeM npeaernbHoOe pactsarmBatolLee HanpshxeHue no popmyne (3.17):

npn £, =5,65MMNa gna HwkHero cnos acanstobeToHHoro nakeTa (cM. Taén.1 npun.3)

vp =010 (cm. Tabn.1 npun.4);
£=2,19 (cm. Tabn.2 npun.4);

[

k [ —
1 m.lzj-.,rp no cdoopmyne (3.18);

2 Ny, =4820000 apr; 3y =4; & = 6,3 (cm. Tabn.1 npun.3);

6.3
=2 —0134
L 43820000 ’

dn = 0,80 (cm.1abn.3.6);

Ry =5,650134-08001 -0,1-2,19) = 0,475,

o JRw_0473_
N S . 039z O, uTo Bomblue, Yem KHT;P =1,10(cm. Tabn.3.1).
. .

CrnenoBaTtenbHo, BbiOpaHHasi KOHCTPYKUMS YOOBNETBOPSET BCEM KPUTEPUSIM NMPOYHOCTY.
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MpoBepka Ha MOPO30YCTOMYMBOCTb
[ononHuTenbHbIe YCrNoBUS:

Pac4yeT BbINOMHSAKT AN Hacbinu BbicoTon 1,5 M npu rmybuHe 3aneraHus rpyHToBbix Bog 0,5 M OT AHEBHOW MOBEPXHOCTM (COOTBETCTBEHHO Ha rnmybuHe 1,0 M OT Hu3a
OOPOXXHOW oaexapl).

Pacuer.
1. Mo kapTe (cM. puc.4.4) HaxoANM CPEAHIOK0 rMYyOUHY NPOMEP3aHNst Zpp(cpi=1,40 M Ansa ycnosun r.Mocksbl 1 no opmyne (4.3) onpeaensiem rnyouHy npomepaaHus

AOPOXKHOW KOHCTPYKUNN Zpp

z

= Znplepy 135 = 14138 =193~ 2 ne

2. Ona rmybuHbl npomep3aHus 2 M No Homorpamme puc.4.3 no kpuson VI ans cuUnbHOMYYMHUCTBIX TPYHTOB (Cynechb MbineBaTas) onpeaenseM BenMYUMHY MOPO3HOro
nyyYyeHUsa Ons ocpefHeHHbIX YCNOBUIA NPU TOSLWMHE AOPOXKHOW oaexabl 1 M:

fnyte(cp}= 5em.
Mo puc.4.1 Npu PacHeTHOM PACCTOSHUM OT YPOBHSI TPYHTOBBIX BOA AO HU3a [opoxHon opexasl £, =1,5=1,0+0.5=10m naxogum Kyrg =0,78. Mo tabn.4.4 ans
Kynp = 0,98 (kanutanbras gopoxHas opexaa) paccuntbiaem Ky, = 1,0, Mo 1a6n.4.5 ans cynecn onpepensiem £z, =11, Mo puc.4.2 npu my6ure npomepsarns 7 =2 m

HaXOANUM A7Isi Cynecy nbinesaton & ygzy = 0,52,

Mo Ta6n.4.6 npu pacuetHoit BnaxHoct Wy = 0,8 onpepensiem &, =1,2.

Mo opmyne (4.2) HaxoANM BENNYUHY NyYeHUsT ANs AaHHOW KOHCTPYKLNN:
jnyq = fnw(cp:, Fyre-K o, 'sz'szp'Kﬁu =500 751,010 9212 =4 6 cm.

MockonbKy Ans JaHHOro Tuna AOPOXHOW OAexAbl OOMyCTMMasi BenvymHa MOpPO3HOro nyveHus (cornmacHo Tabn.4.3) coctaBnsgeT 4 cMm, a MoOnyyYeHHas BenM4YMHa
cocTtaBnseT 6onee 80% oT gonycTUMOW, cnegyeT B COOTBETCTBUM C N.4.7 HA3HA4YUTb MOPO303aLUNTHBIVA CMOM U paccunTaTthb €ro TOMLWUHY.

3. I'Ipe/J,BapMTeano OPNUEHTUPOBOYHO onpeagendem He06xo,u,v1my|o TONWUNHY M0p030yCTOIZ‘-II/IBOl71 ,El,OpO)KHOVI KOHCTPYKUUWN.

[ns aToro paccynTbiBaeM BENMYMHY MOPO3HOrO NyYeHUs Ansi OCPEAHEHHbLIX YCNOBUIA, MPU KOTOPOK NyvYeHne Anst 4aHHOW KOHCTPYKUMM He MpeBbILLaeT 4 cMm:

Dyeep = Laon T yE K Kop Eygep £ey ) = 4H0,751L011052-12) =42 cm.
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Mo Homorpamme puc.4.3 onpeaensem Ans Iy .p = 4.2cm Tpebyemyto ToNWmMHY AOPOXHON opexabl #,y  1,10M. ina obecnedenms MoposoycToitumeocTi TpebyeTcs

MPE/lyCMOTPETb MOPO303ALUMTHBIN CHION: #5; = 1.1 =10 =0,1m.

4. ina yTo4yHeHusa TpebyemMor TOMLWMHbI MOPO303aLLUMUTHOrO CMos BbINOMHAEM pacyeThbl C y4eTOM Tennoduanyecknx xapakTepucTuk oTaenbHbIX cnoes. 1o dopmyne (4.7)
onpegensemM TepMu4ecKkoe ConpoTUBIIEHNE AOPOXHON oaexabl 663 MOPO303aLLMTHOMO CIIoS:

Matepuan Tonuwuka crosi KoadhduumeHT TennonposogHocTH 41.;.5(]‘} , Bt/(M-K.)
kﬂﬁ(ﬂ' ' M (tabn.1 npun.5)
AcchanbTo6EeTOH NMNOTHBIN 0,04 1,40
To xe, nopucCTbIN 0,08 1,25
To e, BbICOKOMOPUCTbLIN 0,18 1,05
OnTtumansHasa WIMC 0,30 2,10
Mecok cpenHen kKpynHOCTH 0,40 }"':P = (},‘M + }"m:' f2=(244+190/2=218+

*

B nepvon npomMepsaHUs [OOPOXKHOW KOHCTPYKUMW MECOK HaxoOWTCA cHadyana B TanoM, a 3aTteM B Mep3lioM COCTOSIHMSIX, MO3TOMY B pacyeT BBOAAT
cpeaHeapudMeTUYECKoe 3HaUYeHNe KO MULIMEHTOB TENNONPOBOAHOCTU Ay 1 A, .

n
Roapa = _Zihoa(z']l ! Aparny =
1=

=0,04:1,40+0,08: 1,25+ 0,12 L05+0,320: 210+ 040/ 218=0,59 (m2-K)/Br.
5. MNo kapTe puc.4.5 onpegensiem HOMep U30SNIUHUK - [ .

6. Mo 1a6n.4.9 Haxoanm Ty = 1,35,
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Mo Ta6n.4.10 npn obuwen TonwmMHE AOPOXKHOM oaeXabl Ezﬂa =110M gna cunbHOMYYMHWUCTOrO rPyHTa, 3a7aBasiCb AOMYCTUMON FMy6GUHON NPOMEp3aHusl rpyHTa Mnoj

[IOPOXHON OAEKAON #npiaomy < 10U cm, MeTomom uHtepnonsiumm onpepensiem Ly = 0,64
7. Belumcrisiem oTHoweHne Jyon Ty Ty ) = 44(1,35:0,64) = 4.6 cm.
8. Mo HomorpamMme prc.4.6 METOIOM MHTEPMONSILIUY ONPEAENSEM NPUBEAEHHOE TEPMUYECKOE COMPOTUBNEHNE iy = 0,80 (M2 K/BT).

9. Mo Tabn.4.7 npu cpoke cryx6bl 15 netT MeToaoM uHTEpnonaumMn onpegensem .5 =0.95; npu 3-n cxeme yBnaxHeHus npuHUMaem K}.ﬂ = 1,U(n.4.11); ansa 4

[IOPOXKHO-KIIMMaTUYeckoit noasorbl & = 0,95 (n.4.11).
Mo dopmyne (4.8)

Ro-:ﬁ{mp]l = Rnp "Foa 'Kym 8=072m2 K)/BrT.
10. Mo dopmyrne (4.6)

Pas= (Foatmpy ~ Rﬂa{o}-mp3*= (0,72 -0,59)215= 0,28 m.

+ BeposTHO olwmbka opurnHana. ®opmyna 4.6 umeet Bua: #p; = (Roa.;mp;. - Roa(o})lm

|_|OCKOJ'Ibe pasHnua Mexay nonyyYyeHHbIM 1 3agaHHbIM 3Ha4YeHNAMU -‘EEM_? npesbILLaeT 5 CM, BbINOSIHAEM pacyeT -‘EEM_? = 3l cm.

11. Mo Ta6n.4.10 npu oGLIEN TONILMHE [JOPOXHON OAEXKAb #yy = 1,30 cM npn Ayp(gony < 100 cm meTopom uHteprionsiumm onpepensiem Cp = 0,62

12. Bblynucnsem oTHOLLEHue

Lom ’f':cnyu -Cp) =4/(132062 =48 cm.
13. Mo Homorpamme puc.4.6 onpeaensiem Fyy = 0.78(m2 K)/Br.

Mo chopmyne (4.8) Foaimpy = Fnp Kog K ey 8 = 0,70 (m 2K)/BT.

14. o cpopmynie (4.6) #as= (Rostmpy ~ Roaor ) seps = (070 - 0,55)-218 = 0,25
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* BeposiTHo owmbka opuriHana. dopmyna 4.6 umeeT BUL: s = (Roimpy ~ Rosfor ) dus .

HOCKOJ'Ibe pasHunua Mexay nonyyYeHHbIM 1 3agaHHbIM 3Ha4YeHNAMUN -‘EEM_? He npeBbllaeT 5 CM, MPUHMMaEM .';E_m_? =30 cm.

Mpumep 2
TpebyeTca 3anpoekTnpoBaTb AOPOXHYIO OAeXAy MPU CREeAyoLWMX UCXOAHbIX AaHHbIX:

- aBTOMOOUWbHasa gopora |l kateropum pacnonaraetcs Bo |l OpOXHO-KNMMaTmyeckon 3oHe B MockoBckon 061.;
- 3a4aHHbIN CPOK CIyk6bl AOPOXHOM oaeXabl TM =12 ner;

- 3afjaHHas HagexHocTb £, =0,95;

- Harpyska Tuna Ly (cM. Tabn.1 npun.1);

- MHTEHCVBHOCTb JBWXEHMWS Ha KOHeL, cpoka CryX6bl NP =1500 aBT/cyT; NnpupaLleHne nHTeHcmBHocTu & =1,04;
- TPYHT paboyero cnos 3eMnsiHOro NOIoTHa - Cynech NbinieBartasi, OTHOCUTCH K CUNBHONYYNUHUCTBIM FPYHTaM;

- MaTtepuarnbl OCHOBaHUA - L|.|,e6eHquo-rpaB|/||7|Ha;| necyaHasa cMecCb Cg N Necok CpeﬂHeﬁ KPYMNHOCTW;

- cxema yBraXkHeHUsi paboyero crosi 3eMssHoro nNonoTHa - 3;
- MEpOMNpUATUS MO YMEHbBLLEHUIO YBIaXXHEHUsI paboyero crnosi - ApeHax ¢ NpoAosibHbIMM TpyGYaTbIMU ApeHaMK.

PacueT KOHCTPYKLMU Ha NPOYHOCTb
1. Bbluncnsem cymmapHoe pacyeTHOe KONMYeCcTBO MPUMOXEHUIA pacyeTHbIX Harpy3ok 3a Cpok cnyx6bl no popmyne (3.6):

Kﬂ
>, =0N, T Tpockn

roe £.=15,2 (Tabn.3 npun.6);
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Tpag =125 cyT (Tabn.1 npun.6);
k£, =1,49 (cm. Tabn.3.3).

OTctona

15,2

2y = 0,?-1500-m-125-1,49 = IQBIDDDaBT'

»

2. OnpepensieM pacyeTHY BNaXHOCTb rpyHTa paboyero crnos no popmyne (1) npun.2:

Wy = Wpaen + 2407 — 2l )(1+016) - A,

roe Wmm =0,72 (tabn.1 npun.2);
&lﬁ?:0,00 (Tabn.2 npun.2);

44 1F =0,05 (tabn.3 npun.2);

#3=0,00, Tak KaK Wypgsy <0,75 W, (puic.1 npun.2);
£=1,71 (1abn.2 npun.4)

OTctona

W, = (0,72 - 0,05)(1+0,11,71) = 0,785,

3. MpepBaputensHO Ha3Ha4YaeM KOHCTPYKLMIO U pacHeTHbIE 3HAYEHUS NAapaMeTpPOB:
- ons pacyeTa no gonyckaeMomy ynpyromy npornby (tabn.5 npun.2, tabn.2 n 8 npun.3);
- Ons pacyeTa no ycrioB1o COABUIoyCcTonYmBocTM (Tabn.4 u 6 npun.2, Tabn.2 npun.2 u 1abn.8 npun.3);

- ANsi pacyeTa Ha CONPOTMBIEHMNE MOHOSIUTHBIX CIIOEB YCTarloOCTHOMY pa3pyLUeHUIo OT pacTshkeHus npu narnbe (tabn.1 npun.3).
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&, Mla, npu pac4yete no

PacueT Ha pacTsaxeHue npu

narnoe
Matepuan J2 cno | monyctumomy | ycriosuio E, Ro o m
9, cM ynpyromy  |COBUrOyCcTOW-| Mra M
nporuoy YMBOCTM a
ActhanbTobeTOH NMOTHLIM Ha BuTyme 4 2400 1200 3600 9,50 54 5,0
mapkm BH[ 90/130
To e, nopucTbIn 8 1400 800 2200 7,80 6,3 4.0
To e, BbICOKOMOPUCTbIN 15 1400 800 1700 5,50 6,5 3,8
wrnc 5 30 280 280 280 - - -
Mecok cpeaHel KpynHOCTU 30 120 120 120 - - -
- 34 34 34 - - -

Cynecsb nbinesaras WP =0,785 Wiy

4. PacueT no gonyckaemoMy ynpyromy npormby sefem nocrioiHo, HauynHasi ¢ NoAcTUNalLLero rpyHTa, no Homorpamme puc.3.1

no tabn.1 npun.1 # =0,6 MMa, [1=37 cm;

Eoﬁu; _ oy _

1)

nec

E EJ‘!EC

EH
Eﬁ

h

-]

D

E

0,55.

E? 34
—er o - 028,
Zme 120
nao
30 et
D 37 :

BT = 0,55120 = 66 Ma.
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Hac

By Bomy 66 _op B BT _30_ o
2 B, g#® 280 D D 3 0
Bosy _ Poy _

Z e =050, E4P =0,50-280 =140 MPa.

B, EE 140 B8 15
3) = =—— =010, =~ =041.

g% 1400 ! D 37 !

Eﬂ.rﬁ3

EL:% = 0,20, E5.73 =0,201400 = 280 Mrla.

i
B, _Ey _ 280 2% g

Zn - 0,20, =2 =p22.
) 3? )

4 B g% 1400

Eﬂ-"ﬁg
% = 0,25, Eoot =0,251400 = 350 ma,

I
E_H=E‘fﬁ”f _ 330 =015 . =i=|:|11
5) E Eaiﬁl 2400 T 5 3 Sl
Eoﬁu;

W =016. Eoﬁu; = 0,16-2400 = 384 Mna.
TpebyeMbit MOAyNb YNpyrocTn onpeaensieM no copmyre (3.10):

Epin= 98.650le( X V) - 3,55] = 98,65(1g 1931000 - 3,55] = 270MMa.

OnpeaensieM KoaMULMEHT NPOYHOCTM MO YNPYromy npormoy:
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Eoﬁu; _ 384 _

B 270
TpebyeMbit MUHUMarbHBLIN KOIMMPULMEHT NPOYHOCTU ANS pacyeTa no gonyckaemomy ynpyromy npornby - 1,30 (cm. Tabn.3.1).

1,42

2

CnegnoBaTtenbHo, BbiOpaHHasi KOHCTPYKLWS YOOBETBOPSIET YCIIOBUIO MPOYHOCTY MO AOMYCKAaeMOoMy YNpyromy nporvoy.
5. PaccunTbiBaeM KOHCTPYKLMIO MO YCIOBUIO CABUIOYCTOMYMBOCTU B FPYHTE.

JencTeyiowine B rpyHTe akTUBHbIE HanpsXXeHusi casura selducnsiem no copmyne (3.13):
T=r,p.
[Ons onpenenenvs T, NpeABapuUTenbHO HAa3HAYEHHYIO JOPOXKHYH KOHCTPYKLMIO NPUBOAUM K ABYXCIIOAHON pacyeTHON MoJenu.
B kauecTBe HMXHEro crnosi NpUHNUMaeM rpyHT (Cynech MbifieBaTyo) Co CneayoLwmMm xapakrepmuctukamm (npm WP =0,785/¥,, n Z NP =1931000 aBT):

K,=34 MMa (1abn.5 npun.2); @x=12°un ¢3r=0,004 MMa (tabn.4 npun.2).

Mopaynb ynpyroctv BEpXHEro cnos Mozenu Boluucnsem no gopmyne (3.12), B KOTOpOM 3HaYEHUst MOAYNs YNPYrocT Matepuanos, COAepXallux opraHMyecKkoe Bsxyllee,
Ha3Hayaem no Tabn.2 npun.3 npu pacyetHon Temnepatype 20 °C (cMm. Tabn.3.5):

_ 1200-4 +300-(5 +15) + 280-30 + 120-30
a/

E

<]

= 404,6 MMa.

Ep 4046 ~119 kg 87
Mo oTHoLLEHMSM E 24 “n E = ﬁ =235 nnpn @ = 12% ¢ nomMoLbio HoMorpammel (cM. puc.3.3) HaxoAUM YAerbHOe aKTUBHOE HanpshKeHWe caBura:

7, =0,0112 MMa.
Mo copmyne (3.13) T =0,0112-0,6 = 0,00672 MNa.

MpenenbHOe akTMBHOE HanpsXeHne cagura Tnp B rpyHTe paboyero cnos onpegensiemM no gopmyrne (3.14),

roe ¢y = 0,003MnMa;
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Ky =10,
Zp =4+8+15+30+30=E7cm;
Togn = 34.,3° (Tabn.4 npun.2);

Fep = V.002kr/em3 ;

0,1 - koadcbdmumeHT gns nepesoga B Mla;
Tnp = 0,003+ 0,1-0,00287¢g34,3° =0,014% MnNa;
_0014%
"o g oog7z o, utoGombwe KyF =10 (cm. Tabn.3.1).

CnepoBartenbsHo, KOHCTPYKUMA yO0BNEeTBOPAET YCIOBUK NMPOYHOCTU NO COABUTY B TPYHTE.
6. PaccuntbiBaem KOHCTPYKUMIO NO yCNoBUIO c,qamroyCToﬁqmaocm B nec4aHOM CJioe OCHOBaHUA.

[encTeytolimne B NecHaHOM CIioe OCHOBaHUS aKTUBHOE HarnpshkeHne caBura Bblumcnsiem no gopmyne (3.13):
T=1,p

[Ons onpenenexus T, NpeaBapUTeribHO Ha3HaYeHHYH [OPOXHYH KOHCTPYKLMIO MPUBOAMM K ABYXCMOMHON pacyeTHON MOAENW.

HwxHemy croto mogenu npuceansatoT cnegyoLlime XxapakTepucTUKu: E;*;; =66 MMNa (n.3.32), @=27°un £3;=0,002 MlNa (Tabn.6 npun.2).

Mopaynb ynpyroctv BEpXHEro cnos Mozenu Boluucnsem no gopmyne (3.12), B KOTOPOM 3HaYEHUss MOAYNs YNPYrocT Matepuanos, COAepXallux opraHMyeckoe Bsxyllee,
Ha3Hayaem no Tabn.2 npun.3 npu pac4yetHon Temnepatype 20 °C (cMm. Tabn.3.5).

_ 1200-4 + 8008 + 800-15 + 280-30

E
¢ 57

= 554,4 MMa.

Eg _ 554,4=84 hg 57
Mo oTHoLLEeHMSM E 66 u E =ﬁ =154 v npn @ = 27° ¢ nomoLblo HOMOrpaMMbl (CM. puc.3.2) HaxoOMM yAenbHOEe akTUBHOE HanpshKeHWe casura:

£, =0,0167 Mna.



MO[H 2-2001 MpoeKkTnpoBaHMe HEXECTKMX SOPOXKHBLIX OAEX,
Ompacnesbie 0opoxHbie Hopmbl om 15.12.2000 N 2-2001
lMpumeHsiemcsi ¢ 15.04.2001 e3ameH BCH 46-83/MuHmpaHccmpoti CCCP

CtpaHuua 134

Mo cbopmyne (3.13) 7 =0,0167-0,6=0,010 MMa.
B) NpenenbHoe akTMBHOE HanpshkeHue caBura Tnp B MecyaHom crioe onpegensiem no cgpopmyne (3.14):

roe oy = 0,002MNa, &y = 2,0,
Zyy =4 +8+15+30="57 cm;

Ty = 327 (126N.6 Npun.2);

Fep = V.00Zkr/em3 ;
0,1 - koadhdumumeHT gns nepesoga B Mla;

Ty = 2(0,002+0,10,002-57£g32%) = 0,015,

£, =208 g
0,010 :

Mo Ttabn.3.1 K,ﬁp =10.

CnepnoBaTternsHO, YCoBMe Mo CABUIOYCTOMYMBOCTU B MECHAHOM CNOE OCHOBAHWSA BbIMOMHEHO.

7. PaccuntbiBaeM KOHCTPYKLIMIO HA COMPOTUBMEHNE MOHOMUTHBIX CMIOEB YCTANoCTHOMY PaspyLLEHUIO OT PacTsKeHMs npu usrube.

PacyeT BbINOMHAEM B CrieyoLWeM MopsiaKe:

a) MpUBOAUM KOHCTPYKLMIO K [BYXCMOWHOM MOZENN, B KOTOPO HWKHWIA CIMON - 4acTb KOHCTPYKLMW, PaCroNOXeHHas HbKe naketa acdanbTOBEeTOHHbIX Croes, T.e.

LebOeHOYHbI 1 MecYaHbI CNoM OCHOBAHUA M FPYHT pabodero cnosi. Mogynb ynpyroctu HUXKHEro criosi MOAenu onpegensiem no Homorpamme puc.3.1. kak obwmin mogynb Ansi
OBYXCMOMHOW CUCTEMBI:

E, = Byfn =140 Mna,

K BEpxXHEeMy CIoo OTHOCUM BCe aC(*)aJ'IbTOGGTOHHbIe crnou.
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Mopaynb ynpyroctu BepxHero crnos yctaHasnusaem no dgopmyne (3.12):

z, - 36004 + 22008 +1700-15 _ 2130 1o
27 ’
hg 27 fp _ 2130 _
6) Mo oTHOLEeHUAM —===075, 77 ~ "~*“ no Homorpamme puc.3.4 on nsem @, =050
o 37 Ep 140 0 Homorpamme puc.3.4 onpegensiem o, =030,

PacuyeTHoe pacTarneatoLlee HanpsikeHne Bblumucnsem no gopmyne (3.16):

g, =020 06 0,35 =045 MNa.
B) Haxooum npenenbHoe pactsarusaroLLee HanpsikeHme no popmyne (3.17):

npu £, =5,5MMa ana HuxHero crnost acdansTobeToHHoro naketa (taén.1 npun.3);
vy = 0,10 (tabn.1 npun.4);

£ =171(tabn.2 npun.4);
no copmyne (3.18)

[

ic
1 mr—ZNp

ZNP = 1931000 ap7.; e =35; & =6,5(1abn.1 npun.3);

= =0,144

21931000 :

ey = 0,50(1abn.3.6);

.ECI=

R =550144-08001- 01171 = 0,525,

o JRw_0s25
r)“=up _Z - 0.46 ~ M yt0 Bonblue, yem K::;p =1,0(cm. Tabn.3.1).
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CnepoBarenbsHo, Bbl6paHHa$| KOHCTPYKUUA yO0BINETBOPAET BCEM KpUTEPUAM NPOYHOCTU.

MpoBepka Ha MOPO30YCTOMYNBOCTL
JlononHUTENbHbIE YCIOBUS:

PacuyeT BbINOMNHAT AN Hacbinu BbicoTon 1,5 M npu rmybuHe 3aneraHus rpyHToBbiXx Bog 0,5 M OT AHEBHOW NMOBEPXHOCTM (COOTBETCTBEHHO Ha rnybuHe 1,1 M OT Hu3a
OOpOXKHOW ofexabl).

Pacuer.

1. Mo kapTe puc.4.4 HaxoAUM CpeAHIoo rMyOuHY NpoMep3aHus Zpp(epy=1,40 M Ans ycnoswit r.Mockebl 1 no dgopmyne (4.3) onpepensem rnyouHy npomepaaHus

LOPOXHOW KOHCTPYKUNMN Zyyy -

Zup = Znplepy 138=14'138=193m~2m

2. Ona rnybuHbl npomep3aHus 2 M No Homorpamme puc.4.3 no kpuson VI Ana cunbHONYYUMHUCTBIX FPYHTOB (Cynecb MbineBaTas) onpegenseMm BenVYUHY MOPO3HOro
ny4yeHns Ans oCpeHEHHbIX YCNOBUN Npy TOMLLMHE OOPOXKHOW oaexabl 0,9 M:

! = 5,8 CM.

mpwiep)
Mo puc.4.1 npu pacyeTHOM PacCTOSIHUM OT YPOBHS FPYHTOBbLIX BOA A0 HW3a OOPOXHOW oaexabl H;r =15-0,9+0,5=11m naxogum KEFI'E’ =075 . No Tabn.4.4 ans
Kynp = 0,28 (kanuranbras nopoxHasi opexaa) onpepensiem Ky, =1,0. Mo ta6n.4.5 ans cynecu ycranasnueaem K zp =11, Mo puc.4.2 npu rny6ure npomepsanvs Z = 2 m

HaXOANUM A7isi cynecy nbinesaton &gz = 0,52 Mo 1a6n.4.6 npu pacuetHoit BnaxHoctn Wy = 0,8W; onpepensiem £, =1,2.

Mo chopmyne 4.2 paccuntbiBaeM BESIMYUHY NMyYEHUS AN JaHHOW KOHCTPYKUMK:

De = bgatepy KB K ma K opKnazpKen = 58:0.751,0110921,2 =53 om

MockonbKy AN AOPOXHOW ofexabl AaHHOro TUMa AoMyCcTMMasi BEMMYMHA MOPO3HOro Ny4YeHusl cornacHo Tabn.4.3 coctaBnseT 4 cM, a NnonyyYeHHas BenmymMHa cocTaBnseT
6onee 80% OT AOMNYCTUMOMN, criedyeT B COOTBETCTBUM C N.4.7 HAa3Ha4YMTb MOPO303aLUMTHBIN CIOM U BLINOMHUTL pacyeT ero TOSLWMHBbI.
3. MNpeaBapuTEnbHO OPUEHTUPOBOYHO ONpeaensieM HeobX0aANMYHO TOMLLMHY MOPO303aLUUTHOrO Crosi NPY AOMYCTUMON BESIMYMHE MOPO3HOIO NyYeHns {y.., =4 cwm.

[ns atoro yCTaHaBnMBaeM BeJNIM4YMHy MOPO3HOIo ny4vyeHua anda ocpegHeHHbIX yCJ'IOBMIZ, npu KOTOpOIZ nyyeHune ans OaHHON KOHCTPYKUUN HE NpeBbllUaeT 4 cm:

haen = dgom KB E m K op Kygan K gp ) = 4075101 10,92:1,2) = 4.4 om.
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Mo Homorpamme puc.4.3 onpenensiem ans fnyq_cp =ddem Tpebyemyto TOMWUHY JOPOXHOM ofexabl #.s * 1,1M. [ns oBecneyeHns Mopo3oycTonumeocTn TpebyeTcs
npeaycMoTpeTb MOPO303aLUUTHBINA CIOW:

Moy =11-09=02w.

4. ina yTouHeHusa TpebyemMor TOMNLMHbI MOPO303aLLMUTHOrO CMNos BbINONMHAEM pacyeThbl C y4eTOM TeNNoMuanyecknx xapakTepucTuk oTaenbHbIxX cnoes. [1o dopmyne (4.7)
onpegensemMm TepMuyecKkoe ConpoTUBIIEHNE AOPOXHON oaexabl 663 MOPO303aLLMTHOMO CIlos:

Matepuan TOJ;:.MHa cnos KoathpmumeHT TennonpoBoAHOCTU -1.;.@(1']. , B1/(m-K)
odii} , M (tabn.1 npun.5)
AcchanbTo6EeTOH NMNOTHBIN 0,04 1,40
To xe, nopucCTbIN 0,08 1,25
To e, BbICOKOMOPUCTbIN 0,15 1,05
wrrc 0,30 2,02
Mecok cpeaHen KpynHOCTU 0,30 }"':P = (},‘M + }"m:' f2=(244+190/2=218+

*

MockonbKy B Nepuod NPOMep3aHusl [OOPOXKHOW KOHCTPYKUMM NEeCOK HaxoAMTCA cHadvana B Tanom, a 3aTeM B Mep3rnioM COCTOsiHWMSIX, B pacyeT BBOOAT
cpeaHeapudMeTUYECKOe 3HaUYeHNe KO MULIMEHTOB TENNONPOBOAHOCTU Ay 1 A, .

n
Roapa = _Zihoa(z']l ! Aparny =
1=
=0,04:140+0,08/1,25+015: 1,05+ 030/2,02+0,30: 2,18=0,51, (m2-K)/BT.

5. MNo kapTe puc.4.5 onpenensiem HOMep U30SNINHUK - [ .

Mo 1a6n.4.9 Haxogum Ty = 1,35,
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6. Mo 1abn.4.10 npn obuwien TOnNWKUHE OOPOXHOW OAeXAabl Ezﬂa =1,10m Ang cUMNbHONYYMHUCTOrO rPyHTa, 3aAaBasiCh AOMYCTUMON rMyBUHON NPOMEP3aHMs rpyHTa noj

[IOPOXHOM OAEKAON #npiaomy < 10U cm, MeTomom uHtepnonsiumm onpepensiem Ly = 0,64

7. Bblumcngem oTHoLLEHNE
Liom I{Cn},u Cp} =4/(1,350,64) =4 & cm.
8. No Homorpamme puc.4.6 onpegensem MeToaoM MHTEPnonsaunmn NpuBegeHHoe TepPMUYECKoe CONnpoTMBIEHNE

Ry =0,78(m2 K/BT).
9.MoTabnd.7 K,y =092; Ky =10(n4.11); §=095

Mo opmyne (4.8)

Ro-ﬁ{mp]l = Rnp "o 'Kys.q - =0,68m2 K)/BrT.
10. Mo chopmyne (4.6)

Pas= (Roagmpy ~ Roa(o})'mp3*= (0,68- 05232158 =035 v,

* BeposiTHo owmbka opuriHana. dopmyna 4.6 umeeT BUL: #50; = (Rogimpy ~ Rooor ) dss .

MocKoNbKy pasHULLA MEXZY MOMYYEHHBIM 1 33[1aHHBIM 3HAYEHUSIMU %2, IPEBLILLIAET 5 CM, BLIMONHAEM pacyeT npu #,,; = 35 cm.
11. Mo Ta6n.4.10 HaxoAMM Npy O6LLEil TOMLMHE AOPOXHOI 0Aexab 1,25 METOAOM UHTEpronsLMK onpeaensem =y = 0,625,

12. Bbluncnsiem oTHOLLEHWE

L3om I{Cnyu -Cp]l =4{{1,35:0,620) =47 cm.
13. Mo Homorpamme puc.4.6 onpegensiem

Ry =077 (M2 K/BT).
Mo opmyne (4.8)

Roﬂl{mp]l = Rnp Koa 'Kym -8 =068 (m2K)/BT.
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14. Mo cpopmyne (4.6)

Pogs = Rodimp) = Rooto) ) -Anggs = (067 = 0,52)-218 = 033w,

HOCKOJ'Ibe pasHunua Mmexany nonyvyeHHbIM 1 3agaHHbIM 3Ha4YEeHNAMUN -‘EEM_? He npeBbIaeT 5 cM, NPUHMMaEMm .';E_m_? =35cm.

Mpumep 3
TpebyeTca 3anpoekTnpoBaTb AOPOXKHYIO OAeXAY MPU CREeAYIoLWMX UCXOAHbIX AaHHbIX:

- aBTOMOOUbHas gopora lll kateropum pacnonaraetcs Bo || OpOXHO-KNMMaTUYeckon 3oHe, B MockoBckon 061.;

- 3a4aHHbIN CPOK CIy6bl AOPOXHOM oaeXabl TM =10 ner;
- 3afaHHas HagexHocTb &, =0,90;
- Harpyska Tuna L4 (npun.1 1a6n.1);

- NHTEHCVBHOCTb JBWXEHMWS Ha KOHeL, cpoka CryX06bl NP =700 aBT/cyT; NnpupalleHne nHteHcmsHocTn & =1,02;
- TPYHT paboyero cnos 3eMnsiHOro NOsfioTHa - Cynech NbinieBatasi, OTHOCUTCH K CUNBHONYYNUHUCTBIM FPYHTaM;
- MaTepwarbl OCHOBaHUS - LWeBeHOYHO-TpaBuMitHas necyaHas cmecb L' 1 Necok cpeHemn KpynHoCTY;

- cxema yBraXkHeHUsi paboyero crosi 3eMssHoro nNosnoTHa - 3;
- MEpOMNpUATUS MO YMEHbBLLEHUIO YBMaXXHEHUs] paboyero crost - OTCYTCTBYIOT.

PacuyeT KOHCTPYKLUM HA NPOYHOCTb
1. Bbluncnsem cymmapHoe pacyeTHOe KONMYeCTBO MPUMOXEHUIA pacyeTHbIX Harpy3ok 3a Cpok cnyx6bl no popmyne (3.6):

Kﬂ
>, =0N, m?’pazkﬂ |
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rae £,=10,9 (npun.6 Tabn.3);
Tpag =125 gHen (Tabn.1 npun.6);

k£, =1,32 (cM. Tabn.3.3)

109 B
Ny = 0770057125152 = 738000

2

2. OnpepensiemM pacyeTHY BMaXHOCTb rpyHTa paboyero crnosi no opmyne (1) npun.2:

Wp = Wopagy + L4 — L)1+ 012) - Ag,

rae  Winasn =0,72 (npun.2 Tabn.1);
24 =0,00 (npun.2 Tabn.2);

2441 =0,00 (npun.2 Tabn.3);

#3=0,00, Tak KaK Fopgsy <0,75 W, (npun.2 puc.1);
$=1,32 (npun.4 t1abn.2);

Wy = 07201+ 0.11,32) = D,8150,,

* Gopmyrna cooTBETCTBYET OpUriHany.
3. MNpenBaputenbHO Ha3HavYaeM KOHCTPYKLMIO U pacHeTHble 3Ha4YeHNs pacyeTHbIX NapamMeTpoB:

Ans pacyeTa no gonyckaeMoMy ynpyromy nporuby (npwn.2 taén.5, npun.3 1abn.2 n 8);
ONs pacyeTa no ycroBu CABUIoyCcTonunmBocTr (Npun.2 tabn.4 n 6, n npun.3 1aén.2 n 8);

ANs pacyeTa Ha CONPOTUBIIEHNE MOHOSTUTHBIX CIIOEB YCTaNIOCTHOMY PaspyLUEHUIO OT pacTsKeHus npu narnée (npvn.3 1abn.1).
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&, Mla, npu pac4yete no PacuyeT Ha pacTsxeHue npu
narnbe
Matepuan X cno | Aonyctmomy no =, Ro L7 m
a, cm | Y- npornby [casuroycton-| MMa MMa
4YMBOCTM
AchanbTobeTOH NMNOTHLIM Ha BrUTyme 5 3200 1800 4500 9,8 52 55
mapkm BH[ 60/90
To Xe, NOPUCTLIN 10 2000 1200 2800 8,0 5,9 4.3
wrnc 5 26 280 280 280 - - -
Mecok cpeaHel KpynHOCTU 30 120 120 120 - - -
Cynech nbinesaras WP =0,815 Wm ) 30,5 30,5 30,5 ) ) )

4. PacyeT no gonyckaemomy yrnpyromy nporndy Beaem nocrionHo, HaunHas ¢ NoACTUNaloLLEero rpyHTa, no Homorpamme puc.3.1;

no tabn.1 nmpun.1 # =0,6 MMa, =37 cwm;

neac

Eﬂﬁu; _ Tobw

Eﬂ EJ‘JEC

ep
)
) B, gre 120 :
Hnec
B B30 e
D D 37 !
negc

=052,

oy

=0,52120=624 MnNa.
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nee el
ooy 028 _gon B P26 4o,

By _ 3
2 E g 280 D D 3

et
Eﬂﬁu; _ Tobw 0

E;*f;j =0,45280 =126 MMa.

ES Eu;eﬁ
B By 126 oo #% 10
3) E Em’ﬁg 2000 : ; I _ﬁ ey
ﬂ.rﬁ3
EL:% =011, B =0,112000 = 220 Mra,
i
BB 220 o w5
4) Eﬂ Em’ﬁg 2200 R 5 ﬁ : ;
Eﬂ:"ﬁg
ofy _ _
—atey = 0.008; B = 0.251400 = 256 Ma,

TpebyeMbit MOAyNb YNpyrocTn onpeaensieM no copmyre (3.10):
B = 98,65[13(2ij —3,55] =98,65lg 738000 - 3.55] = 229 MNa.
OnpeaensieM ko3pULMEHT MPOYHOCTU MO YNPYroMy nporuby:

Hovy _ 256 _
B 229

TpebyeMblt MUHUMarbHBLIN KO3MMULMEHT NPOYHOCTU ANS pacyeTa no gonyckaemomy ynpyromy npornby - 1,10 (cm. Tabn.3.1).

11z

CnepoBarenbsHo, Bbl6paHHaﬂ KOHCTPYKUUA yOOBIETBOPAET yCNOBUIO NMPOYHOCTU MO AonyCKaeMOoMy yrnpyromy nporM6y.
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5. PaccuntbiBaem KOHCTPYKUMIO NO yCNoBUIO C,EI,BI/IroyCTOVI‘-MBOCTI/I B IpyHTE.

[encTBytoline B rpyHTe aKTMBHbIE HanpshXeHust casura Boeluncnsiem no copmyne (3.13):

T=1r,p.

[Ons onpenenexus T, NpeaBapUTeribHO Ha3HAYEHHYH [OPOXHYH KOHCTPYKLMIO MPUBOAMM K ABYXCMOMHON pacyeTHON MOAENW.

HwXHWIA crion - rpyHT (Cynecb nbifieBaTas) co cnegywmmMm xapaktepuctukamm (npm Wp =0,815 #,m Z Np =738000 aBT): X, =30,5 MMa (Tabn.5 npun.2); @ar=11,4°

n <3r=0,003 MMMa (Tabn.4 npun.2).

Mogayrnb ynpyroctu BEpPXHEro crnosi MoAenu Bobluncnisiem no copmyne (3.12), rae 3HadeHUss MOAYIeN ynpyroctu MaTepuarnoB, COAepXalluMxX OpraHM4ecKkoe BshKyllee,

Ha3Hauyaem no Tabn.2 npun.3 npu pacyetHon Temnepatype 20 °C (cm. Tabn.3.5):

roe

_ 18005 + 120010 + 280-26 +120-30

E
¢ 71

=443 Mna.

Ep _ 449

_ hg 71
Mo oTHoweHusam .. 30,5 147, E=_=1’92

77 nnpu @3 = 11,4% ¢ nomowyso Homorpammbl (cM. puc.3.3) HaxoAMM yaenbHoe akTUBHOE HanpsxXeHue casura:

T, = 0,0138 MNa.
Mo dopmyne (3.13)

T =0,013506 = 0,00828 MMa.

MpenenbHOEe akTMBHOE HanpshkeHne capura Tnp B rpyHTe paboyero cnos onpegensieM no gopmyrne (3.14),

£y = 0,003 MMa;
E; =10,

Zoy =5+10+26+30 =Tlcm;

Tom = 347 (Tabn.4 npun.2);
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Fep = V.00Zkr/em3 ;

0,1 - koadbdumumneHT gns nepesoga B Mla:

Tpp = 0,003+ 0.1:0,00271g34" = 0,0126 MMa.

0,0126
o 0 00R%8 ~ +7% uto Gonbwe KoF = 0,94 (cm. Tabn.3.1).

CnepoBatenbHO, KOHCTPYKLMS YAOBNETBOPSET YCNOBUIO NPOYHOCTU MO CABUTY B FPYHTE.

6. PaccunTbiBaeM KOHCTPYKLMIO MO YCMOBUIO CABUIOYCTOMYMBOCTU B NECHAHOM CIIO€ OCHOBAHUSI.

HencTeyioline B necH4aHOM Crioe OCHOBaHUS aKTUBHOE HanpshkeHue casura Bblumcnsem no gopmyne (3.13):
T=r,p.

Ons onpepneneHna 'ETH npenBsapuUTesibHO Ha3Ha4YeHHYK OOPOXKHYHK KOHCTPYKUMIO NpuBOoONUM K ,EI,ByXCJ'IOIZHOVI pacquHoﬁ mMmoaenu.

HwxHemy croto mogenu npuceansatoT cnegyoLlime XxapakTepucTUKu: ESéL =62,4 MlMa (n.3.32); #3r=27°n <3r=0,002 Mla (tabn.6 npun.2).

Mopayrnb ynpyroctv BEpXHEro cnos Mozenu Boluucnsem no gopmyne (3.12), B KOTOPOM 3HaYeHUss MOAYNs YNPYrocT Matepuanos, COAepXallux opraHmyecKkoe Bsxyllee,
Ha3Hauyaem no Tabn.2 npun.3 npu pacyetHon Temnepatype 20 °C (cMm. Tabn.3.5):

g, = 18005+ 120010 + 280-26 — 690,14
41 :
Bp 580 15 Ag _41_
Mo oTHOLWIEHUAM EH 62,4 T E - ﬁ =111 nnpu @y = 277 ¢ nomoLLbo HOMOrpaMMbl (CM. p1C.3.2) HAXOAUM yAenbHOe aKTUBHOE HanpsXKeHWe CABUra:
T, = 0,024 MMa.

Mo dopmyne (3.13)
T =0024046=00144 MNa.

B) NpenensHOe akTMBHOE HanpsxeHue casura Tnp B NecyaHom croe onpefensiem no cgopmyne (3.14),
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roe ¢y = 0,002MnMa;
Hy =20,

Zan =5+10+26 =41cm.
o = 327 (Tabn.6 npun.2);

Fep = V002 kr/em3 ;
0,1 - koadcbdmumeHT gns nepesoga B Mla:
Tnp = 2-{0,002 +0,1-0,002-4 13227 = 0,0142 MNa.

_0,0142 _
" 00144

Mo Tabn.3.1 K% =0,94.

CnepoBarerbHo, ycnosue no CﬂBwroyCTOVIL-IVIBOCTVI B nNec4aHOM CJ10e OCHOBaHWUA BbIMOJIHEHO.
7. PaccuntbiBaem KOHCTPYKUMIO Ha conpoTuBrieHne MOHOJTUTHbLIX CIOEB YCTalriloOCTHOMY pa3pyLUeHUKD OT pacCTAXeHUdA npu narunbe.

PacueT BbInonHsem B cneaywuiemM nopagke:

a) MprnBoaMM KOHCTPYKLMIO K BYXCNOWHOW MOLENM, TAEe HVWXXHUIA CMOW - YacTb KOHCTPYKLMW, pacrnonoXeHHast HUxe naketa acanbTobeToOHHbIX CroeB, T.e. WwebeHOYHbIN
N NecyaHbl CITIOM OCHOBaHUSA U IPyHT paboyero cnos. Mogynb ynpyrocT HWXKHEro crnost Mogenu onpegensiem no Homorpamme puc.3.1. kak obwnini mogynb Anst BYXCITONHON

CUCTEMDbI:

E, = B2 =126 Mna.

K BepxHeMy cro 0THOCKMM Bce acanbTobEeTOHHbIE COW.

Mopaynb ynpyroctu BepxHero crnos yctaHasnusaem no dgopmyne (3.12):
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E, - 45005+ 2800-10 _ 3367 ya
15 '
b 15 _ o,y ZB 30T
6) MNo oTHOLLEHNAM ) B 37 =041, By 126 > no Homorpamme puc.3.4 onpegensiem &, = .32 MMMa.

PacuyeTHoe pacTarneatoLee HanpsikeHne Bblumucnsem no dopmyne (3.16):

e, = 2,32:0,6:0,85 =118 MNa.
B) Haxooum npegenbHoe pactsarusatoLLee HanpsikeHme no popmyne (3.17):

npn £, =5,0MMNa ans HuxHero cros acgansTo6eToHHoro naketa (Tabs.1 npun.3);
vp =010 (tabn.1 npun.4);

¢ = 1,32 (tabn.2 npun.4);
no gopmyne (3.18)

[

ic
1 mr—ZNp

2 N, =738000 agr; m =4,3; @ =259 (tabn.1 npun.3);

%7 = 0,255,

.'?Cl = a=—
43733000 :

£y = 0,50 (cm. Tabn.3.6);

Ry =8,0:0,2550,80(1-0,1-1,32) =142,

Ry _142 _
o K= =g =120
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yTo Gonblue, yem End = 0,94 (cm. Tabn.3.1).

CrnegnoBaTtenbHo, BbiOpaHHasi KOHCTPYKUMS YOOBNETBOPSET BCEM KPUTEPUSIM NMPOYHOCTY.

MpoBepka Ha MOPO30YCTOMUYNBOCTb
[ononHuTenbHbIe YCrNoBUSA:

PacueT BbINOMHAKT ANs Hackinu BeicoTon 1,5 M npu rnybuHe 3aneraHns rpyHToBbiX Bogd 0,5 M OT AHEBHOW NMOBEPXHOCTM (COOTBETCTBEHHO Ha rnybuHe 1,3 M OT Hu3a
OOPOXHOW ofexabl).

Pacuver.

1. Mo kapTe puc.4.4 HaxoAuM cpepHioto rmyGuHy npomep3aHus Zpp(epy=1,40 M Ans ycnoswit r.Mockebl 1 no dopmyne (4.3) onpeaensem rnybuHy npomepaaHus

AOPOXKHOW KOHCTPYKUNN Zpp
Zyn = Zuplep) L2E=141538=1593m~2m

2. Ona rmybuHbl npomep3aHus 2 M No Homorpamme puc.4.3 no kpuson VI Ana cunbHONYYMHUCTBIX TPYHTOB (Cynecb MbineBaTas) onpeaensem BenVYUHY MOpPO3HOro

nyyYyeHUsa Ons ocpefHEeHHbIX YCNOBUA NPU TOSMLWMHE AOPOXKHON oaexabl 0,7 M:
En}u(cpj =7cm.

Mo puc.4.1 Ny pacyeTHOM PacCTOSHUM OT YPOBHS TPYHTOBBLIX BOA [0 HU3a [OpoxHON ogexasl 2, =1,5-07+0,5=12%m naxogum Kyrg =0,7. Mo 1abn.4.4 ans

Kynn =057 (nopoxHas onexaa obneryeqHoro tuna) onpepensiem &y, =1,2. Mo 1abn.4.5 ansi cynecn Haxogum Xy =11, Mo puc.4.2 npu rny6uHe npomepsarus 7 =2 m

HaXOANUM A7isi cynecy nbinesaton & ygzp = 0,52 Mo 1a6n.4.6 npu pacuetHoit BnaxHoctn Wy = 0.8W; onpepensiem £, =1,2.

Mo chopmyne 4.2 paccunTbiBaeM BESIMYUHY MyYEHUS AN JaHHOW KOHCTPYKUMK:

.Enyq = fnyu(cp} KFEKM szszme =707121109212=71cm.
MockonbKy Onsi AOPOXHOM oAexabl 0OneryeHHoro Tuna AonycTumasi BenMyMHa MOPO3HOro MyveHusi cornacHo T1abn.4.3 coctaBnsdeT 6 cM, a MonyvyeHHas BenuyumHa
cocrtaenseT 6onee 80% oT [ONyCTMMOW, cneayeT B COOTBETCTBUM C N.4.7 HAa3HA4YNTb MOPO303aLLMTHBIN CITON 1 BbINOSTHUTL PacyeT ero TOSLUHBI.

3. MNpeasapuUTEnbHO ONpPeaensieM OPUEHTUPOBOYHYIO TOSILLMHY MOPO303aLLUTHOrO CIIOsi PY AOMYCTUMOM BEMUYMHE MOPO3HOTO MYYEHUsT faom = &CM.

[ns atoro yCTaHaBiMBaeM BeJNIM4MHy MOPO3HOIro ny4vyeHusa anda ocpegHeHHbIX yCJ'IOBMIZ, npu KOTOpOIZ nyyeHune ans OaHHON KOHCTPYKUUN HE NpeBbllUaeT 6 cm:
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hypwep = faon HNEGBE K op&paop Ko ) = 6107121 10.921,2) = 5.5cm.

Mo Homorpamme puc.4.3 onpeaensieM TpeGyemylo TOMWMHY AOPOXHON odexabl #,s = UE5 M. [na obecnedyeHnss MOpPO30yCTOMUMBOCTM TpebyeTca npeaycMoTpeTb

MOPO303ALLMTHBIN CIION TONWNHON # gy = 083 —0,7=0,10m,

4. ina yTouHeHusa TpebyemMor TOMLWMHbI MOPO303aLLUTHOIO Cros BbINOMHAEM pacyeThbl C y4eTOM TeNnoMuanyecknx xapakTepucTuk oTaenbHbIxX cnoes. 1o dopmyne (4.7)
onpegensieM TepmMuyeckoe ConpoTUBIIEHNE OOPOXKHONM ogexabl 6e3 MOp0303aLLUTHOro Crosi

Matepuan TOJ;:"‘MHa crios KoathpmumeHT TennonpoBoAHOCTU -1.;.@(1']. , B1/(m-K)
od(i) , M (tabn.1 npun.5)
AcchanbTo6EeTOH NMOTHBIN 0,05 1,40
To xe, nopucCTbIN 0,10 1,25
wrrc 0,26 2,02
Mecok cpeaHel KpynHOCTU 0,30 }“‘cp = {}“m + }‘m:' [ = (2,44 + 1,91_:, [2=218+

*

Mockonbky B nepuog NpOMep3aHusi OOPOXHOW KOHCTPYKUMM MEeCOK HaxOAWTCA CHadvana B TanoMm, a 3aTeM B Mep3fioM COCTOSHMSIX, B pacyeT BBOAAT
cpeaHeapudMeTUYecKoe 3HaueHne KOs MULIMEHTOB TENSONPOBOAHOCTU Ay U Ay, .

n *
Rosor = Zi?-?o ay { Avatn =
=
=005/1,40+ 010125+ 0,26/ 2,02+ 0,30/ 215 =038 (m 2 K)/BT;

* QPopmyrna cCOOTBETCTBYET OpUrMHany.
5. MNo kapTe puc.4.5 onpegensiem HoMep U30SNINHUMK - |7 .
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6. Mo 1a6n.4.9 Haxoamm Ty = 133

Mo 1abn.4.10 npu obwen TonwmHe AOPOXKHOM oaexabl Ezﬂa =0,85 M Ons CMNbHONYYMHWUCTOrO rPyHTa, 3a7aBasicb AOMNYCTUMOWN NyBGUHON NPOMEp3aHus rpyHTa nof

[IOPOXHOM OAEKAON # ppaem) # 100 cm, meTopom unTepnonsiumm onpepensiem Cp = 0,615
7. BblUKCRIsieM OTHOLLEHUE

pon {(Crp Cp ) = 6(1,35:0,615) = 7.2 om.
8.lo HOMOrpamMmme pI/IC.4.6 (HM)KHFlFl ‘-IaCTb) onpepgendemMm MeToaoM MHTepnondaunm npneeaeHHoe TepMmyeckoe conpoTmBrieHne

By =0.50(m2 Ky/Br.
9. Mo Tabn.4.7 npu cpoke cnyx6bl 10 net onpegensiem £ ,3 = 0,53 npu 3-n cxeme yBNaXKHEHWsi NMPUHUMAEM K}ﬂ = 1,U(n.4.11); ansa 1l 2 NOpOXHO-KNMMaTNYECKON
nogsoHel & = 0,95 (n.4.11).

Mo dopmyne (4.8)

Roa,:mp:, = Rnp K oa -Kyﬂ 8 =050%095=043mMm2 K)/BrT.
10. Mo cdopmyne (4.6)

B = (Roa(mp:, - Roa(o:,}-.«?.mpf =(043-0383-218=011p,
MocKonbKy pasHuLa Mexay MoslydeHHbIM U 3a4aHHbIM 3HAYEHUAMN 4 ,,; HE NpeBbIaeT 5 cMm, npuHumaem #,; = 0,15m.

Mpumep 4
TpebyeTcsa 3anpoekTMpoBaTh AOPOXKHYI0 oaexay Npu cneayoLwmx UCXOAHbIX AaHHbIX:

- aBTOMOOUMNbHas gopora IV kaTeropum pacnonaraetcsa Bo || 4opoxxHO-KNnumMaTudeckom 3oHe, B MockoBckon obn.;

- 3a4aHHbIN CPOK Cry6bl AOPOXKHOMN oAeXabl TM =5 ner;

- 3afaHHas HagexHocTs &, =0,80;
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- Harpyska Tuna L4 (npun.1 1a6n.1);

- NHTEHCMBHOCTb ABWXXEHMWSI HA KOHEL, Cpoka Cry>0bl Np =150 aBT/cyT; NnpupaleHne nHteHcmsHoctn & =1,00;

- TPYHT paboyero crosi 3eMIISTHOTro NMOfIOTHA - CYTTINMHOK JerkuiA;

- MaTepvarbl OCHOBaHWS - LebeHb ppakLMOHUPOBAHHBIN C 3aKIMWHKOW MeNKMM WeBGHEM 1 Necok cpeaHen KpynHoCTY;
- cxema yBrakHeHusi paboyero crosi 3eMssiHoOro nNosnoTHa - 3;

- MEpOMpPUATMS MO YMEHbLLEHWIO YBNaXHEHUs1 paBoyero cros - OTCyTCTBYIOT.

PacuyeT KOHCTPYKLUM HA NPOYHOCTb
1. Bbluncnsem cymmapHoe pacyeTHOe KONMYEeCTBO MPUMOXEHUIA pacyeTHbIX Harpy3ok 3a Cpok cnyx6bl no popmyne (3.6):

KI:
ZNP = U,?NP mTpagﬁfn ,

rae X, =5,0 (npun.6 Tabn.3);
Tpag =125 gHen (Tabn.1 npun.6);

k&, =1,16 (Ta611.3.3).

50
1004

?

2y = 07150 125-1,16=?612535T'

2. OnpepensiemMm pacyeTHyI0 BNaXHOCTb rpyHTa paboyero cnosi no popmyne 1 npun.2:

Wy = Wpaen + 2407 — 2l )(1+016) - A,

rae  Wae, =0,67 (npun.2 Tabn.1);
&11? =0,00 (npun.2 Tabn.2);
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24487 =0,00 (npun.2 Tabn.3);

£5=0,00, T. k. Wippapp <075, (npun.2 puc.1);

§=0,84 (npun.4 Tabn.2);

Wy =0.67(1+0,10,54) = 0737,

3. MpeaBapuTenbHO HasHa4YaeM KOHCTPYKLUMIO M 3HAYEHUS! pacYeTHbLIX MapamMeTpoB:

Ons pacyeTa no gonyckaeMoMy ynpyromy nporuby (npun.2 taén.5, npun.3 tabn.4 n 9);

Ons pacyeTta no ycrnoBuo CABUIOYCTOMYMBOCTY (Npun.2 Tabn.4 n 6, npun.3 tabn.4 n 9);

&, Mla, npu pacuete

CyrnuHoK nerkuii WP =O,73Wm

Martepuan cnos Jcnosi, | Mo AonycTumMoMy | ro cABMroycTow-
oM ynpyromy nporuby YMBOCTM
LLFMC ontmaneHoro coctaea, o06paboTaHHasi opraHMyYeckum 10 450 450
BSDKYLLIUM
LLlebeHb hpaKUMOHUPOBAHHbIV C 3aKITMHKOW MENKUM LLebHeEM 34 450 450
Mecok cpeaHel KpynHOCTU 40 120 120
- 374 37,4

4. PacueT no gonyckaemoMy ynpyromy npornmby segem nocrowHo, HauynmHasi ¢ MoACTUNakoLWero rpyHTa, no Homorpamme puc.3.1:
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no npun.1 tabn.1 # =0,6 MMa, [1=37 cm;

* COOTBETCTBYET OpUrnHany.

E E?‘!EC
ofity _ “oby _[:] 64

ep
1 B _E® 314 40
) B, gmc 120 :

B, W40

-t _—
FL ) Y

=108,

e, =0,64120 =763 Mna.

Eﬂ phec oty
néc wed
2)E—”= ﬂﬁwﬂmg-om B K =E=U,92-
E,EYY 450 D o 37 ’
el

Eoﬁu; _ ol _
gz, gue 0,45, 27 =045450 =202,5 vna.

E, B 2025 5% 10
3 " are =045, =—=0,27.
" E 3 45[] D 3? '
ﬂ.'lﬁ3
oy Ie =
ZaTss " 053, Hog,? =0,53450 = 238 5 Mla.
I
= Ea 3 290) aldy
4)E_n=%=_=o,0?. B2 g3,
. ERf% 3200 ' D 3 !
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il .'lﬁg
oy

Eﬂ .rﬁz
Tpebyembinn Mmogynb ynpyroctn onpegensem no cdopmyne (3.10):

= 0,005 . B gy, = 0.221400 = 236 Mna.

Epin = 98.65(1e( 3, V) —3.55] = 98,65[lg 76125 3,55] = 134,3MMa.

PaccuuntbiBaeM KO3PULIMEHT NPOYHOCTM NO YNpPYyromy npormoy:

Bopyy _ 2385 _
B 1243
TpebyeMbit MUHUMarbHBLIN KOIMMULMEHT NPOYHOCTU A4S pacyeTa no gonyckaemomy ynpyromy npornby - 1,02 (tabn.3.1).

182

CnepoBatenbHO, BbibpaHHas KOHCTPYKUUSA yOOBNETBOPSET YCNOBUIO MPOYHOCTU MO AOMycKaeMoMy ynpyromy nporuéy.
5. PaccunTbiBaeM KOHCTPYKLMIO MO YCIOBUIO COBUIOYCTOMYUBOCTU B TPYHTE.
[encTBytoline B rpyHTe aKTUBHbIE HanpshXXeHust casura Boluncnsiem no dopmyne (3.13):

T=1r,p.

[Ons onpenenexus T, NpeaBapUTeribHO Ha3HAYEeHHYH [OPOXHYH KOHCTPYKLMIO MPUBOAMM K ABYXCMOMHON pacyeTHON MOAENW.

B kauecTBe HWXKHEro cros MOAenu NpMHUMaeM FPyHT (Cynech MbifieBaTtasi) Co cneayrLwuMm XxapakTepucTukamm (npu Wp =0,73,, n Z Np =76125 aBT): £, =37,4 MNa

(Tabn.5 npun.2); #=6,0°un =3=0,006 MlMa (Tabn.4 npun.2).

Mogaynb ynpyroctu BEpXHero crnos Mogenu eoluncrisieM no gopmyne (3.12):

430-10+ 450-34 + 12040
B = o = 2923 Mna.

ﬁ=—292’9=?‘,83 kﬁ:%:g,g?
“. oo 37

— o .
Mo OTHOLLIEeHMSIM By 374 nnpu @ = &,0° ¢ nomMoLwbio HoMorpammbl (M. puc.3.3) HaxoauM yaerbHOe akTUBHOE HamnpsKeHue casura:

T, = 0,0174 MNa.
Mo dopmyne (3.13)
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T =0,017406=0010MMNa.

MpenenbHOEe akTMBHOE HanpshkeHne capura Tnp B rpyHTe paboyero cnos onpegensieM no gopmyrne (3.14),

roe <z = 0,006 MNa;
Ky =10;

Zyy =10+ 34 +40 =84 cm.
T = 16,57 (tabn.4 npun.2);

Fep = V.00Zkr/em3 ;
0,1 - koadhdumumeHT gns nepesoga B Mla:

Tpp = 0,006 + 0,10,002-841g16,5" = 0,011 MNa,

0,011
Ene = 0.010 B 1’05, yTO GorbLue Kﬂp = (,87 (cm. Tabn.3.1).

CnepoBaternbHO, KOHCTPYKUNS YOOBNETBOPSET YCMOBMIO MPOYHOCTU MO CABUTY B FPYHTE.

6. PaccunTbiBaeM KOHCTPYKLMIO MO YCNOBUIO COBUIOYCTOMYMBOCTU B NECHAHOM CITOE€ OCHOBaHUS.

[encTeyioLLle B necH4aHOM Crioe OCHOBaHUS akTUBHOE HanpskeHue casura Bbluucnsem no opmyne (3.13):
T=r,p.

Ons onpepneneHna 'ETH npensapuUTesibHO Ha3Ha4YeHHYK OOPOXKHYHK KOHCTPYKUMIO NpuBOoONUM K ,EI,ByXCJ'IOIZHOVI pacquHoﬁ mMmoaenu.

HwxHeMy croto Mogenu NnpucBavBaloT CriefyoLmMe XapakTepUCTUKK: E;’é; =76,8 MlMa (n.3.32), #37=28,2° n <3;=0,003 MMNa (Tabn.6 npun.2).

Mogaynb ynpyroctu BEpXHero cnos Mogenu eoluncrisieM no gopmyne (3.12):
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45010+ 450-34
Bp A0 g kg _ 44 _
Mo oTHoLWEeHUAM EH 762 n E - ﬁ =113 nnpn @y = 28,27 ¢ noMolLLbio HOMOrpaMMbl (CM. puc.3.2) HaxoauM yaernbHOe akTUBHOE HamnpshkeHue casura:

£, =0,028Mna,

Mo dopmyne (3.13)
T =002506=00168MNa.

MpenensHoe akTUBHOE HanpshXeHne casura Tnp B nec4aHom crioe onpegensiemM no cdopmyne (3.14),

roe ¢z = 0,003 MMNa;
By =20,

Zop =10+ 34 =44 cm.

T = 327 (1abn.N.2.6)*

* COOTBETCTBYET OpurnHany. Takon Tabn. HeT.
Fep = V.002kr/em3 ;

0,1 - koadcbdmumeHT gns nepesoga B Mla:
Tnp = 2-{0,003 +0,1-0,002-44-£232%) = 0,0170 MNa.

0.0170
= =101
00168

Mo Tabn.3.1 K,’;"ip = [I,57 , cnegoBaTternbHO, yCrioBue Mo CABUrOYCTOMUYMBOCTM B NECYAHOM CIIO€ OCHOBaHWS BbIMOMHEHO.

Takvum oGpa3om, BbiOpaHHasi KOHCTPYKUMS YAOBNETBOPSET BCEM KPUTEPUSIM NMPOYHOCTY.
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MpoBepka Ha MOPO30YCTOMYNBOCTL
J[ononHuTenbHbIle yCrnoBus:

Hacbinb BbicoTon 1,3 M nNpu rnybuHe 3aneraHus rpyHToBbIX Bog 0,5 M OT AHEBHOM NOBEPXHOCTU (COOTBETCTBEHHO Ha rnybuHe 1,0 M OT HM3a AOPOXKHOW OOeXAbl).

Pacuver.

1. Mo kapTe puc.4.4 HaxoauM cpepHioto rmyBuHy npomep3aHus Zpp(epy=1,40 M Ans ycnoswit r.Mockebl 1 no dopmyne (4.3) onpeaensem rnybuHy npomepaaHus
AOPOXKHOW KOHCTPYKUNN Zpp

Zup = Zuplepy L 38 = 14138 =193~ 2me

2. Anga rmyOuHbl npomep3aHusa 2 M No Homorpamme puc.4.3 (kpusasi Ill) Ana Ny4YMHUCTBIX TPYHTOB (CYIIMHOK NErkvi) onpeaensem BenmunHy MOPO3HOro nydeHust ans
OCpefHEHHbIX YCNOBUIA NpW TONLWUHE AOPOXHON ogexabl 0,8 M:

En}'u{cp]l = 4,5 CM.

Mo puc.4.1 Mpu pacyeTHOM PacCTOSIHUN OT YPOBHS TPYHTOBbIX BOA A0 Hu3a aopoxHon opexasl 1, =13=0,8+05 =10 naxogum Lyrg = 0,78 . Mo 1abn.4.4 ans

Kynn = 0,25 (nopoxHas opexaa nepexoaHoro tuna) onpeaensiem Ky, =1,2. Mo 1a6n.4.5 ans cyrnuHka nerkoro Haxogum &,y = 1.3 Mo puc.4.2 npu ry6ure npomepsanmsi

Z =2 M Haxo[uM Arisi Cynecu nbinesatoin £ ygzn = 1,92 Mo 1a6n.4.6 npu pacuetHol sraxHoctn Wy = 0,8 ycranasrmsaem £y, =1,2.

Mo bopmyne 4.2 HaxoauM BENUYMHY NyYeHUs O AaHHOW KOHCTPYKLUK:

Lo = uteny Korp K K op Kygop Koy = 420,761, 21108212 =51 cm,

MockonbKy Ans 4aHHOro TMna OPOXKHOM oAexabl JoNyCTMMas BENMYMHaA MOPO3HOro NyyYeHns cornacHo t1abn.4.3 coctaensaet 10 cM, KOHCTPYKLMS MOPO30YyCTONYMBA.

Mpumep 5

OueHKa BO3MOXHOCTHU paboTbl MOPO303aLUTHOrO CIOs Kak APeHUpyroLwero
McxoaHble AaHHble

1. YyacTtok goporu lll kateropumn pacnonoxeH B MockoBckor obnacTu.

2. BbicoTa Hacbinu coctaBnseT 1,5 m, TonwmHa AOPOXKHOM OAeXAbl, BKIoYas MOPO303aLUNTHBIN Criow, - 1,10 m.
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3. TonuwmHa Mopo303aLyMTHOro cnosi 3 MmenkosepHuctoro necka 0,50 m, koadUNEHT bunbTpaLmm K@ =2,1 m/cyT, nopuctoctb # =0,32.
4. Cxema yBriaxxHeHus paboyero cnos - 3.

5. IpyHT HacbINM U eCTECTBEHHOIO OCHOBAaHWS - CYNech MnblfieBaTas.

6. YknoH apenupytowlero crnos i =0,03.

Pacuer.

1. NockonbKy kK03thPULMEHT PUNbTPaALIMKN NECKa 4OCTAaTOUHO BbICOK, APEHUPYIOLLMIA CNOW pacCYUTbIBAKOT Ha OCYLLEHME.

Mo Tabn.5.3 HaxoadaT yaenbHbI NPUTOK BoAbl BO || AOPOXHO-KNUMATUYECKON 30HE ANs 3-1 CXeMbl YBraxHeHusa o =3,5 n/m 2cyT. Mo Tabn.5.4 Knx=1,6; Kr=1,2. Beuay

1. £, =1.

OTCYTCTBUA nNepesioMoB NpoaosibHOro I'IpOd)MJ'IFl Ha y4vacTKe, a TakKkKe cneuynanbHblX Mep0|'|pI/IF|TI/Il71 Mo YMEHbLUEHUIO NMPUTOKA £ P

g0z =

2. Mo cdopmyne (5.2) pac4eTHbIn NPUTOK BOAbLI B APEHNPYIOLLINIA CNOW cocTaBnsaeT

dp = g-KnK-KE'KP (1000 = 351,61, 2-1 1000 =0,00672 M3 /(m 2 cyT).
3. Inga pacyeTa Ucnonb3yT HoMorpammy puc.5.1.

Ansa aByckatHoro npocpuns
g’ =g 8/2=000567:2=0013m3/m2;

g’fK@ =0,0196: 21=0,0093

Mo Homorpamme Anst OTHOWeHNs & p ! Kz HaxoasT Benmuanny 3,54, /L =0,07
roe f - nyTb ounbTpauum, Ans ByCKaTHOro NPodunsa OH COCTaBnSET NONOBUHY ANUHbLI ApeHupylowero cnos; f= 8§ 2+ + &
£ - lunMpunHa npoesxein YacTu;

- WMpUHa 0604MHbI;
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& - CpedHsaAs ANUHAa y4yacTKa APEHUPYIOLLEro Crosi, pacnonoXeHHOro B OTKOCHOM YacTy 3eMIISIHOro MorioTHa, paBHas CyMMe TOMLWMHBI IOPOXHOW 0AeXabl U NOroBuHe
TOMNLUMHBI APEHUPYIOLLETNO CMNOSI, YMHOXEHHOW Ha 3amnoXeHue oTKoca;

L="T2+25+(079+0,60/2)1,5=96m.

Ortcroga #5. =0,19 M.

Torga nonHas TOMLMHA APEHMPYIOLLErO Crost
By = Fagn T g = 0,20+ 013 =033,

4. TNposepky Ha BPEMeHHOe MOroLeHe BOAbI APEHUPYIOLUM CroeM BbINOSHSAOT Mo dopmyre (5.4). Mo 1abn.5.6 4, =0,45; T ;m =6 CyT.

By = (0 Toan 17+ 030,00 ) (1= @) = (0,0056:6: 0,27 +0,30,20): (1- 0,45) = 03w,

PacueTt okoH4YeH.
Mpumep 6

OnpepgeneHne pacyeTHOM BNAaXHOCTU rPyHTa Hacbinu 6e3 ncnbiTaHun
McxogHble AaHHbIe.

1. YyacTtok goporu Il kateropumn pacnonoxeH B Mockosckor 061.

2. BbicoTa Hacbinu cocTtaBnsieT 1,5 M, TONWMHA AOPOXHOM OAeXAbl COBMECTHO C APEHMPYOLWMM (MOPO303aLLMTHbIM) croem - 1,10 m.

3. KOHCTpyKUMS OOPOXHOWM odexXabl creayoLas:

Matepuan TonwwuHa cnost & , m
AcchanbTo6eTOH NMOTHBIN 0,04
To xe, nopucCTbIN 0,08
To e, BbICOKOMOPUCTbIN 0,14
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YkpenneHHas webeHoYHo-rpaBMnHO-NecYaHas CMecb 0,26

Mecok cpegHen KpynHoOCTH 0,70

4. KOHCTPYKUMS OPEHUPYIOLLETNO CIOS - APEHMPYHOLUIA CIOW U3 CPeAHE3EePHNCTOrO Necka nog NpoesXen 4acTbio ¢ TpybuaTbiMK peHamu.
5. pyHT HaCbINM N eCTECTBEHHOrO OCHOBaHWS - CyNech nblfieBaTas.

6. Cxema yBnaxHeHus rpyHTa paboyero cnos - 3.

Pacuet

PacuyeTHyto BnaxHOCTb onpeaenstoT no dgopmyne (1) npun.2:

Wy = Wopas + 84 = 2o )(1+0,1) - Ag.

Mo Tabn.1 npun.2 ana ycnosui Il 3, OPOXHO-KNMMMATUYECKON NOA30HbI, 3-/ CXEMbI YBaXKHEHWs onpeaensem Wmﬁ =0,72.
Mo Tabn.2 npun.2 nonpaska ﬂlﬁ? =0.
Mo Tabn.3 npun.2 nonpaska ﬂgi}? =0,05 (3a cueT gpeHaxa c NpoAONbHLIMU TPyBGYaTbIMU ApeHamMu).

Mo rpadhmky prc.1 npun.2 nonpaeka Ha BAMSHUE CYMMapPHOW TOMLLMHbI CTabUIbHbLIX CIIOEB AOPOXHOW oAexX bl ﬂg =0,003.
Mo Tabn.2 npun.4 gna ypoBHs HagexHocTh 0,95 koadhprUMEHT HOPMUPOBAHHOIO OTKIMOHEHUS £=1,71.
Wp ={(072-0051+01 171 -0003=078= 03 (nonm ot I¥,,).

PacueTt okoH4YeH.
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Mpumep 7
OnpepeneHve BeNUYMHbI MOPO3HOro NyYyeHusi 6e3 crneuunanbHbIX MEPONPUATUIA U C MTPUMEHEHMEM Tepmousonupytowero cnos (metog U.A.3onoTaps)
NcxogHble aaHHbIe.
1. ABTOMOGUNbHas gopora |l kateropumn pacnonoxeHa B Hukeropoackom obn.

2. prHT 3EMJIAHOIO NOJQI0THA - CynecCb TAXenasa nbineBartasa.

w

. Fmy6uHa Belemkn coctasnset 100 cm.

4. Pac4eTHbIN YpOBEHb rPYHTOBLIX BOA - Ha rMybuHe 120 cMm OT NOBEPXHOCTN 3€MISHOMO NONOTHA.

¢}

. OKCMepUMEHTarnbHO YCTaHOBNEHHOE 3HaueHMe koadduLmeHTa BnaronpoBoaHocT K g =5 cm< /.,

6. HavanbHas BnaxHocTb #{ =0,12, npegen Teky4ecTu #,,=0,18, nnoTHOCTb cyxoro rpyHTa g =1,66 rlem? .

7. CymmapHas TornwuHa OOPOXKHOM oaexabl ¢ acdanbTobeTOHHLIM MOKpbITMEM paBHa 60 cwm.

PeweHne
1. I3 Tabn.2 npun.7 Haxogum ansa HwkHero Hoeropoga £, =1440 v, fnp =182 cyT, 7 =26,21.

2. Bblunucnsiem no 3aBUCUMOCTHU (6) Npun.7 3Ha4eHne KpUTEPUS OCEHHEro BIlIaroHaKonmneHus:

Fog = Kppty (B° = 51440/120% = 0,50,
3. Onpepensiem napametp #4g =#4 /! kg . B cootBeTcTBUM C chopmynoit (7) npun.7 #y = 160 - 60=100cm. Torga % 4g = 100/120 =055,

4. Mo rpadouky puc.2 npun.7 Haxognm S8, =073,
5. Vicnonb3ys BbipaxeHue (5) npun.7 v npuusis @, = 2,568, nonyuum Wi =1/1,66 -1/ 2,68 = 0,23,

6. Mo 3aBucumocTy (4) npun.7 Haxogum Hoee, = 0,12+ 0,73+ (0,23 -0,12) = 0,20
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7. Mo 3aBucumocT (12) npun.7 BelYUCHISIEM CKOPOCTb NPOMep3aHus

g =124+ 07200 o - 0,050, =124 +0720n 26,21 =353,
8. Vicnonb3ys BblpaxeHue (9) npun.7, BblYNCNSEM KPUTEPUIN 3UMHENO BMAroHakonmneHms 7 :

Z=35942 5 =080
9. Mo rpaduky puc.3 npun.7. Haxognm F=1,50.

10. Ans cynecwu Tsxeron nbinesaroi u3 Tabn.1 npun.7 ycranasnvusaem 5 =0,09 n ¥, =0,06.
11. C nomowbto (8) npun.7 Haxoaum Hggeep = 0,08+ (0,20 - 0,05)-1,50 = 0,26 .

12. Mo 3aBucmumocTn (15) npun.7 Haxoamnm rnyGuHy NpoMep3aHns rpyHTa knp :

Py = f.tnp 24 =350 J182-24 = 237 om.

Tak KaKk #yy 7 i , IPUHAMAEM B COOTBETCTBIM C JaHHBIMU TaBmnLbl 1 NPUn.7. #y, =130 cm.

13. Bbiuncnsiem no coopmyne (14) npun.7 BepoATHY BEMMYNUHY MOPO3HOIrO MyYeHus ;gnyq.

Ezn},q =120-{L66/ 1,00 1,09-(0,26 —0.06) — (0,22 -0,063] =104 cm.
MockonbKy nosnlyyeHHasi BENMYMHA MOPO3HOIo NMyYeHUs NpeBbiaeT JonycTMMylo Anst acdanbTo6eTOHHOro NoKpbITUS (4 CM), HAMEYaeM B COCTaBe OOPOXKHOW OOexAbl
CIOW 13 NEHOMNMN3Kca TONWMHON 8 CM.

BbinonHsiem Becb BbILLIel'IpI/IBe,EI,eHHbIIZ LMK pac4eToB C y4eTOM OJaHHOro MeponpuaTmna, CoxpaHuB HyMmepauunio COOTBETCTBYHOLLNX nosunummn pac4yeToB.

3. YTouHsieM 3HaueHve napametpa #4 = 160 (60 +15) =92cm, ke =927120=077.
4. Mo rpaduky puc.2 npun.7 onpeaensem S, =072,

6. Haxognum Wieep=0,12+0,72-(0,23-0,12) = 0,20 .

7. Mo 3aBucmMmocTy (12) npun.7 BbIMUCIIMM XapakTEPUCTUKY CKOPOCTU NPOMeEpP3aHus:
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=124+ 072 F-0028=531%
8. Vicnonb3ays (9) npun.7, BbIMUCIIUM KPUTEPUIA 3MMHETO BTAaroHaKonneHnsa = :

Z =319/(2.f51=071.
9. MNo rpaduky pnc.3 npun.7 Haxoamm (F=1,57.

11. C nomoLubto (8) npun.7 yctaHasnueaem W ggoep = 0,08 + (0,20 -0,090-1.57 = 0,26,
12. MNo 3aBucnmocTn (16) Npun.7 Haxoaum rnyoGuHy NpoMep3aHns rpyHTa Eﬂnp .

g = 151-(1383-0,0067-26,21)8 = 41cm.

13. Bbiuncnsiem no cdoopmyne (14) npun.7 BepoATHY BENMYNUHY MOPO3HOIO MyYeHus ;gnyq:
knyq =41(1LEES L, M-[109-(0,26 - 06— (0,23 -0.6)] =33 cm.

Pac4yeT oKoHueH.
Mpunoxexue 9
CMNCOK YYACTHUKOB B PASPABOTKE MEXOYHAPOOHbLIX OTPACJIEBbIX JOPOXHbIX HOPM
PykoBoaguTtenu paboT n OTBETCTBEHHbIE UCNOMNHUTENN: KaHA. TexH. Hayk B.M.lOmawes n a-p TexH. Hayk B.[l.KazapHosckui (CotosgopHum).
B nogrotoBke Tekcta MO[OH yuactBoBanu coTpygHukm Corwo3gopHuu: A-p TexH. Hayk B.A.PyBuHckun un kaHg. TexH. Hayk E.C.MNweHuyHnkoBa (pacyeT Ha
MOPO30YyCTONYMBOCTb U OCYLUEHUE); KaHAuAatbl TexHudeckmx Hayk W.B.Jlemtnang n A.E.MepanukuH (pacdeT Ha npouHocTtb); B.C.Ucaes, I'.H.KuptoxuH, B.M.CmupHOB,
uHxeHepbl B.A.3enbmaHoBu4, M.J1.IMonoB (pacyeTHble XapakTePUCTUKM AOPOXKHO-CTPOUTENBHBLIX MaTepuanos N rPyHTOB).

Kpome maTtepunanoBs COIO3,D,OpHVII/I, MCNoJib30BaHbl MaTtepuarsbl OpraHVI3aLlI/IVI-COVICFIOJ'IHI/ITGJ'IGIZZ

CaHkr-leTepbyprckoro cunmana Coto3gopHum (O-p TexH. Hayk HO.M.BacuneeB, kanHgupatbl TexHudeckux Hayk [1.U.Tenses, A.O.Cannb, A.M.CumaHOBCKUNA,
T.H.MonTtapaHoBa, uHx. B.A.Ma3ypoB) - pacyeT 4OPOXHOWN oAeXabl Ha NPOYHOCTL MO KPUTEPUSIM CABUra U PacTXKEHUs Npy M3rnbe 1 pacyeT Ha MOPO30YCTONYMBOCTb;

Owmckoro cdunuana Cow3gopHun (kaHguaatbl TexHmdeckux Hayk A.C.MununerHko, b.B.benoycos) - pacyeTHble xapakTepUCTUKN FPYHTOB C y4ETOM MHOTOKPaTHOW Harpysku;

MAOW (TY) (poktopa TexHudeckmx Hayk A.M.BacunbeB, B.l.Hocos, KO.M.Akoenes, kaHaupatbl TexHudyeckux Hayk M.C.KoraHnsoH, B.K.AnectuH, [1.M.MeTpoBwny,
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M.I".Topsaues, nHx. E.B.XKyctapeBa) - Bonpochkl pacyeTa no ynpyromy nporuoy;

M "PocgopHun” (a-p TexHu4veckmx Hayk B.A.KpeToB, kaHamnaaTthbl TexHu4eckmx Hayk A.N.[ynakoe, B.M.OnbxoBukoB, A.B.PyaeHckun, I'.C.baxpax, nHx. A.M.CTpuxeBCKuiA)
- pacyeTHble XapaKTePUCTUKN JOPOXHO-CTPOUTENBHBIX MaTeprarnoB 1 BO3AENCTBME OT TPAHCMOPTHOW Harpysku;

BoeHHoI akageMuu Tbinia 1 TpaHcnopTa (4-p TexH. Hayk W.A.3o50Tapb) - pacyeT Ha MOPO30YyCTONYMBOCTb.

MpMHUManMCb BO BHMMaHve 3aMedaHus U NpearioxeHus, nonydeHHble ot Cubupckon rocyaapCTBEHHOM aBTOMOOWNbHO-AOpOXHOW akagemun (CnBALW) (poktopa
TexHuyecknx Hayk A.B.CmwupHoB, B.H.lectakoB, kaHouMaaTtbl TexHudeckmx Hayk A.A.Manbiwes, A.l'Manodgees, B.B.Cuportiok, B.B.CbiueB, nHxeHepbl A.C.AnekcaHapos,
U.A.Bparunewn).

YuntblBanucb Takke ONyOGnvMKOBaHHble Martepuanbl WCCrefoBaHWWA, BbINOMHEHHbIX B nepuogd 1985-1995 rr. nog pykosoactBoMm npod. B.A.CemeHoBa (yyet
CTaTUCTMYECKOrO XapakTepa mnokasaTenen mexaHudeckux cBoncTB) M npodp. A.A.Tynaesa (pacyeT Ha ocyweHune), npocd. B.C.PagoBckoro (Bompochbl YCTanoCTHOrO
conpoTuBneHns acdanbTobOETOHHbBIX CrOeB), a Takke kaHA. TexH. Hayk HO.B.Bytnuukoro n npod. b.b.KapumoBa (ocoGeHHOCTM BOAHO-TEMMOBOrO peXyMMa U pacyeTHble
napameTpbl JOPOXHbIX oAex B V AOPOXHO-KMMMaTUYECKOW 30HE U B FOPHOWM MECTHOCTH).
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