CI 472.1325800.2019

cBOA NPABUN

APMOIPYHTOBBIE CUCTEMbI MOCTOB U NOAMNOPHbLIX CTEH HA ABTOMOBWUJIbHbIX OPOIrAX
MpaBuna npoekTMpoBaHUs

Armored systems of bridges and supporting walls on roads. Design rules
[ata BBegeHunsa 2020-06-25

MpegnucnoBue
CBeaeHunsa o cBoae npasuin

1 UCMOJIHUTENN - 3AO "TIPOMTPAHCHUUIMPOEKT", AO "LUHWMKC"
2 BHECEH TexHuuyeckum komuteToM no ctangaptusaumm TK 465 "Ctpountensctao”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM [pagoCTPOUTENbHON AesATeNbHOCTU U
apxuTektypbl  MuHUCTEpCTBa CTpOUTENBCTBA U XKUNULLHO-KOMMYHanNbHOro  xo3sinctBa Poccunckon
®epepaumun (MurHctpon Poccun)

4 YTBEPXXOEH npukaszom MuHucTepcTBa CTPOUTENbLCTBA U KUIULLHO-KOMMYHAarbHOMO XO3AMCTBa
Poccuickon ®egepauun ot 24 pgekabpsa 2019 r. N 855/np n BBeaeH B gencraume ¢ 25 noHa 2020 r.

5 3APEMMCTPUPOBAH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPEryrMpoBaHul0 1
meTponorun (PocctaHgapT)

6 BBEJJEH BINEPBbLIE

B cnyyae nepecmompa (3aMeHbl) Unu OMMeEHbI Hacmosiwea2o ceoda npasusi coomeemcmesyowee
ysedomneHue bydem onybnukogaHo 8 ycmaHoernieHHoM riopsidke. Coomeemcmeyrowas UHghopmayus,
ysedomiieHUe U meKcmbl pa3Melaromest makxe 8 UHGhopMayuoHHOU cucmeme oble20 nonb308aHust - Ha
oguyuanbHom caliime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BHECEHO W3awmeHenne N 1, yTBepxaeHHOe M BBegeHHOe B AencTtsue npukasoMm MwuHucTepcTBa
CTPOUTENbLCTBA M XUMULHO-KOMMYHarnbHOro xossnctea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 30
masi 2022 r. N 430/np ¢ 30.05.2022

NameHeHne N 1 BHeceHo narotoBuTernem 6asbl gaHHbIX No TekcTy M.: ®I'BY "PCT", 2022

BeeneHue
HacTtoswun ceog npasun paspaboTtaH B cooTBeTCTBMU ¢ PeaepanbHbiM 3akoHoM oT 30 gekabps 2009
r. N 384-®3 "TexHunyeckuin pernaMmeHT 0 6e30nacHOCTV 34aHN U COOPYXEHMN".

CBon npaBun paspabotaH aBTtopckum  konnektmeom  3A0  "MPOMTPAHCHUUIPOEKT"
(pykoBoguTenb TeMbl - A-p TexH. Hayk J1.A.AHdpeesa); AO "UHUNC" (pykoBoauTenb TeMbl - KaHA. TEXH.
Hayk A.[].Cokonos, kaHA. TexH. Hayk O.B.Hoesak, kaHf. TexH. Hayk U.C.Cyxos).

1 O6nacTb NnpuMeHeHUs

1.1 Hacroawmwmin cBog npaBun ycTaHaBfvMBaeT HOPMbl M MpaBura Ha MNPOEKTUPOBAHUE HOBbIX,
PEKOHCTPYKLUUIO U KanuTasnbHbI PEMOHT CYLLIECTBYIOLLMX aPMOrPYHTOBbLIX CUCTEM MOCTOB U NMOAMNOPHbIX CTEH
Ha  aBTOMOOMIMbHBIX  JOporax BCEX  KaTeropunm,  BKIOYasi  BHYTPUXO3AWCTBEHHblE  OOpPOrv
CENbCKOXO3ANCTBEHHbIX M NMPOMBILLIIEHHBIX NPEANPUATUNA, Ha yNuLuax u oporax HacerneHHbIX MyHKTOB.

1.2 Hacroawwmii cBoA npaBun He pacrnpoCTpaHAeTCs Ha MpOeKTUpOBaHWEe U CTPOUTENbLCTBO
COOpPYKEHUI:

- Ha XeJe3HbIX goporax,



- Ha aBTOMOOMIbHbIX aoporax neco3arotoBUTENbHbIX U NEeCcOX03ANCTBEHHbIX OpFaHI/ISaLI,I/IIZ, He
BbIXOOALLMX Ha CeTb Jopor obLLero Nnonb3oBaHWs 1 K BOAHbLIM nyTam,

- Ha MHOroneTHemMepa3rbliX rpyHTax OCHOBaAHUA;

- KOMMYHUKaUNOHHbIX COOpy)KeHMVI, HEe npegHa3Ha4YeHHbIX ONnA nponycka TpaHCNOPTHbIX CPeacTs,
newexonos;

- MOAMOPHBLIX COOPY>XEHWA B BUAE NABUHO3ALUUTHBIX COOPYXXEHUWN, ceneHakonuTenewn, 3aluMTHbIX
COOpPYXXEHUI OT CKarnbHO-06BanbHbIX ABMEHUN.
2 HopmaTuBHbIe CChINKU

B HacTosiwem ceoge npasun ncnofib3oBaHbl HOPMaTUBHbIE CCbINTKM Ha cneayrwmne JOKYMEHTbI:

FTOCT 5781-82 Cranb ropsvyekaTaHass [nfis apMUPOBaHUS  XKene3o0eTOHHbIX  KOHCTPYKLMA.
TexHuYyeckme ycrnoBus

FOCT 25100-2011 NpyHTLI. Knaccudpmkaums

FOCT 25607-2009 Cwmecu wWwebeHOYHO-TpaBUMHO-NEeCYaHble Afs  MNOKPbITUM U OCHOBAaHWM
aBTOMOOUIBbHBIX JOPOT M a3poapPOMOB. TeXHUYECKUE YCnoBus

FOCT 27751-2014 HageXHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MONOXEHWS
FOCT 28013-98 PacTtBopbl cTpoutenbHble. ObLIne TEXHUYECKUE YCNOBMS

FOCT 32703-2014 [oporn aBTOMOOWIbHblE 06LWEro nonb3oBaHusl. LLlebeHb 1 rpaBuii U3 FOpHbLIX
nopoA. TexHudeckune TpeboBaHusi

FOCT 32730-2014 [doporn aBTOMOOWIbHbIE 00LWEero nonb3oBaHus. Necok agpobnerbli. TexHn4eckue
TpeboBaHus

FOCT 32960-2014 [oporn aBTOMOGUNbHbIE OOLWEro nonb3oBaHWs. HopMaTuBHbIE Harpysku,
pacyeTHbIE CXEMbI HAarpyXeHus

FOCT 33390-2015 Ooporu aBTomMobunbHble obLwero nonb3oBaHusa. MocTtbl. Harpysku n Bo3gencTeus

FOCT P 55028-2012 Ooporn aBTomobunbHble obLiero nonb3oBaHus. Matepuanbl reocMHTeTUYECKME
ONsl JOPOXHOro cTpouTenscTea. Knaccudpukauus, TepMunHbl 1 ONpeaeneHnst

CIn 14.13330.2018 "CHwuI1 11-7-81* CTponTenbCTBO B CEMCMUYECKUX parioHax"
CIM 20.13330.2016 "CHwuI1 2.01.07-85* Harpy3ku 1 Bosgenctaus” (c usmeHeHnsmm N 1, N 2)

CI 22.13330.2016 "CHwI1 2.02.01-83* OcHoBaHus 3gaHuii n coopyxeHnn" (c nameHenmamm N 1, N 2,
N 3)

CI 24.13330.2011 "CHwuI1 2.02.03-85 CBawiHble doyHaameHTb!" (C uameHeHusmu N 1, N 2, N 3)

CIT 28.13330.2017 "CHwul 2.03.11-85 3awuta CcTpOMTENbHbIX KOHCTPYKUMA OT koppo3un" (c
nameHeHnsmu N 1, N 2)

CIM 34.13330.2012 "CHuI1 2.05.02-85* ABToMobuneHble goporn" (¢ nameHenmsammu N 1, N 2)
CI 35.13330.2011 "CHwul1 2.05.03-84* MocTbl 1 Tpy6bI" (C usmeHeHnsmm N 1, N 2)

CIl 45.13330.2017 "CHwuIl 3.02.01-87 3emnsHble COOpYXeEHUs, OCHOBaHuA W dyHOameHTbl" (C
nameHeHnamm N 1, N 2)

CI146.13330.2012 "CHwuI1 3.06.04-91 MocTbl 1 TpyObI" (¢ nuameHeHnsmmn N 1, N 3, N 4)

CIT 47.13330.2016 "CHull 11-02-96 WHxeHepHble wu3biCkaHuA Ang ctpouTensctBa. OCHOBHble
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nonoxeHuns"
CIM 71.13330.2017 "CHwuI1 3.04.01-87 U3onsumnoHHbIE U OTAENOYHbIE NOKPLITMSA" (C M3meHeHnem N 1)
CI178.13330.2012 "CHwuI1 3.06.03-85 ABTOMOOUIBHBIE Aoporn” (C uameHeHnem N 1)

CIT  268.1325800.2016 TpaHCMOPTHbIE COOPYXXEHUS B CEWCMUYeckMx panoHax. [lpasuna
NPOEKTUPOBaHWSA

CIT 269.1325800.2016 TpaHCNOPTHbIE COOPYXEHUSI B CEMCMMUYECKNX panoHax. [MpaBuna yTOYHeHUs
WCXOAHOW CENCMUYHOCTU U CECMUYECKOTo MUKPOPaoOHMPOBaHMS

MpumeyaHwue - MNpu NoNb30BaHUM HACTOALLMM CBOAOM MpaBun LienecoobpasHo NpoBepuTb AeNCTBUe
CCbIMIOYHbIX OOKYMEHTOB B MH(OPMALMOHHOW cucTeMe obLliero nonb3oBaHus - Ha oduumansHOM camnTe
benepanbHOro opraHa MCMNOMHUTENbHOW Bnactn B cdepe craHpaptu3auuu B cetu UHTepHeT unu no
€XerogHomy MHGOpPMaUNOHHOMY YyKasaTento "HauuoHamnbHble cTaHgapTbl”, KOTOpbIA OnyGrvMkoBaH Mo
COCTOSIHMIO Ha 1 siHBaps TeKyllero roga, M Mo BbIMyCKaM €XeMeCA4YHOro MHEOPMAaLMOHHOro ykasaTterns
"HaumoHanbHble cTaHgapThl" 3a Tekywmi rod. Ecnn 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbIA gaHa
HeJaTUpOBaHHAsA CCbifika, TO PEKOMEHAYEeTCsl UCMOMb30BaTb AENCTBYIOLLYIO BEPCUI0 3TOr0 JOKYMeHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYI BEPCUIO M3MEHEHUIN. ECrn 3aMeHEH CCbINOYHbIN AOKYMEHT, Ha KOTOPLIN
JaHa [JaTupoBaHHas CCbIflika, TO PEKOMEHAYETCH UCMOSb30BaTb BEPCUMIO 3TOM0 AOKYMEHTa C yKasaHHbIM
BbiLLE rOA0M yTBEPXAEHUS (NpuHATKSA). Ecnu nocne yTBepxXxaeHUsa HacTosILWero ceoaa npaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIV JaHa AaTMpOBaHHAs CCbifika, BHECEHO M3MEHEHUE, 3aTparnBatoLLee NoSoXKeHNe, Ha
KOTOpOE [aHa CCbiflka, TO 9TO NOJIOXEHNEe peKkoMeHAyeTCs NPUMEHsITbL 6e3 ydeTa AaHHOro n3meHeHus. Ecnu
CCbIMIOYHbIA OOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOXeHMe, B KOTOPOM [aHa CCbiflka Ha Hero,
pekoMeHayeTCsa NPUMEHSATb B YacTu, He 3aTparnBatoLen 3Ty ceoinky. CeegeHus o 4encTBmMM CBOLOB NpaBusi
uenecoobpasHo NnpoBepuTb B ®eaepanbHomM nHGPopMaLnoHHOM oHAE CTaHO4apTOB.

3 TepmMuHbI 1 onpepeneHus
B HacTodwem cBoae npaBun  MpUMMEHEHbl  criedylolwme TEpMUMHbl C  COOTBETCTBYHOLLUMMU
onpeaeneHnsamu:

3.1

apMUpoOBaHHbIN TPYHT: KOMNO3nTHLI MaTepuar, COCTOALWMIA M3 HACLINMHOMO rPyHTa U apMUPYIOLLNX €ero
bornee NpoYHbIX 3M1EMEHTOB.

[CIM 22.13330.2016, nyHkT 3.1]

(N3meHeHHas pegakuus, Nam. N 1).

3.2

apMorpyHtoBasi cucrtema: Cuctema, coctosdwas u3 FPyYHTa@ OCHOBaHUA, YNNOTHAEMbIX CIiOeB IpyHTa
Hacbinn N apMUpyroLWLnNX 3NeMeHTOB B BuUOe MeTalmmIMy4eCcKnx CTep)KHeIZ, nonoc, apMaTypHbIX KapkacoB W
reOCMHTETUYECKUX TKaHew, PeLWeToK, CEeTOK, 3aKnagbiBaeMblX Mexay CnoAMU rpyHTa Hacbinn € onpegeneHHbIM
BepTuUKalnbHbIM LLArom, n 06n1uoBOK pPasnnYHbIX KOHCprKLl,I/II7I.

[CI146.13330.2012, nyHkT B.3]

3.3 apmupyrowmin anemeHT: CocTaBHasi 4acTb apMMPOBAHHOMO [pyHTa, OGecneynBaroLero
BOCMPUSITME MOBBILLEHHbIX CKUMAIOLLMX U (UMW) pacTATMBaKOLLMX HanpshKeHWA.

3.4 koadpchpuuMeHT ycToMuMBOCTU: YucrnoBas BenuuMHa, onpegensipolias cTeneHb YCTOMYMBOCTU
CKJTOHa UIn oTKoca.



3.5 ononsHeBoe paBneHue: Pe3yanMpyrou.|,aﬂ Cuna f[aBlieHuA TPpyHTOB (pacnpe/:l,eneHHoro no
rny6|/|He Onon3HeBOro umnn ononaHeonacHoro MaCCMBa) Ha yaepXuearllee COOpyXeHue, onpenendemasn
KaK NOroHHaaA Harpyska no WmMprHe OnoN3HA.

4 O6LwKe NonoxeHus
4.1 lMpK NpOEKTMPOBaHUM apMOrPYHTOBbLIX CUCTEM MOCTOB M MOAMOPHBLIX CTEH Ha aBTOMOOWUIbHbLIX
Joporax criegyer:

BbINONMHATE TpeboBaHua noO obecnedeHuo HaOEXHOCTW, [JOonroBeYyHocTn wu  BecnepeboriHon
aKcnnyaTaumm CoOOpPY>KEHU 1 oXpaHe Tpyaa B npoLecce CTPOMTENbCTBA M AKCMyaTauum;

npuHUMaTb MPOEKTHble pelleHus, obecrneuymBarollMe IKOHOMHOE pacxodoBaHMe MaTepuaros,
3KOHOMMIO TOMMMBHLIX U SHEPTETUYECKUX PECYPCOB, CHUXXEHNE CTOMMOCTU U TPYAOEMKOCTU CTPOUTENLCTBA
N aKkcnnyaTauum;

npegycMaTprBaTbh BO3MOXHOCTb 0GECNEYEHUsT BbICOKMX TEMMOB BO3BEAEHUSI KOHCTPYKLUWI, LUIMPOKOIA
VHOYCTpUanu3aumm cTpouTenbcTBa Ha 6ase COBPEMEHHbIX CPefACTB MexaHusauuv 1 aBToMaTtusauuu
CTPOMTENBLHOrO  MPOWM3BOACTBA,  WCMOMNb30BaHWME  MaTepuanoB, COOTBETCTBYHOLMUX  HOPMaTUBHbLIM
[OKyMeHTaM;

npegycMaTprBaTb Mepbl MO OXpaHe OKpyatoLLei cpeabl;

npegycmatpuBatb pa3paboTKy TEXHONOrMYECKMX pernameHToB, HeobXxoauMMmblX AN peanusauun
MPUHSATBIX KOHCTPYKTUBHO-TEXHONOMMYECKUNX PELLEHMIA.

4.2 OCHOBHble TEXHUYECKUNE peweHuna, npuHMMaemble B NPOeKTax apMOrpyHToOBbIX CUCTEM MOCTOB U

noanopHbIX CTeH cnenyert 000CHOBbIBaTL nyTem cCpaBHEHNA TEXHUKO-3KOHOMUNYECKNX nokasaTtenem
KOHKypeHTOCﬂOCO6HbIX BapnaHTOB.

5 Tpe6oBaHMA K MHXXEHEPHO-TEONOTMYECKUM U3bICKaHUAM

5.1 WHxeHepHO-reonormyeckne U3bICKaHWs MNo4 MPOEKTMpOBaHME WU CTPOMTENbCTBO MOCTOB,
nyTenpoBoAOB, TPAHCMOPTHbBIX Pa3BSA30K U NOAMOPHbLIX CTEH OOSMKHbI OblTb MPOBEAEHbl B COOTBETCTBUN C
TpeboBaHuamu CI147.13330.

5.2 B pamkax wu3biCKaHUn HeobXOAMMO OnpedensaTb rpaHuubl OEeWCTBYIOLUMX OMOM3Hen U
NnoTeHUMarnbHO OMOM3HEBLIX Y4YacTKOB, KOTOPble MOryT nNpeacTaBnATb OMacHOCTb ANs  HafAeXHOCTU
MOCTOBbIX COOPYXXEHWIN 1 NOANOPHbIX CTeH. VIHXXeHepHO-reonormyeckunii paspes AomKeH ObiTb BbIMOMHEH Ha
paccTosHWe, rae BO3AEWCTBME BO3MOXHBLIX OMOM3HEBbLIX MPOLECCOB HE BIUSAET Ha SKCNnyaTauMOHHYHO
HageXHoCTb 1 6e30nNacHOCTb MOCTa.

5.3 JonxHbl ObITb BbISiBMEHbI criabble NPOCMONKN FPYHTOB M OCHOBaHWsA, TpebytoLmne ycuneHusa mnm

MPUHATUS  KOHCTPYKTUBHO-TEXHONOMMYECKUX  MeponpuaTvi, obecnedmBarolimMx cTabunusaumio  yana
conpsikeHns mocTta ¢ 6eperoBbiM CKITOHOM Y NOAXOAHBIMU HACBINAMM.

6 TpeboBaHUsA K aQpPMOrPyHTOBbIM CUCTEMaM MOCTOB
6.1 ApMOrpyHTOBbIE CUCTEMbI MOCTOB PasfenstoT Ha:

- CUCTEMbl apMUPOBaHUS KOHYCOB;

- YCTOM AMBAHHOrO TUMNa Ha apMOrpyHTOBbIX OCHOBaHUSX;
- YCTOM C pasfenbHbIMU (PYHKLMAMMY;

- MHOTOPYHKLMOHaIbHbIE aPMOrPYHTOBLIE CUCTEMBI;

- CUCTEMBI 151 PEMOHTA U PEKOHCTPYKLMMK;

- bypoBble CBan B reOCMHTETUYECKMX 0DO0sIouKax.

Cucrtemsl apMmumpoBaHna KOHYCOB (plllcyHOK B.1) cnenyet nNpuMMeHATb B TUNOBbIX KOHCTPYKUMAX
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06CbINHbIX yCTOEeB MOCTOB M nyTenpoBooB C UeNblo YMEHbLWNTb UM NOJNTHOCTbKO CHATb AaBlieHUE ITpyHTa
HacbiNnKn C HeCywunx 3NemMeHTOB YCTOA, HaxXogdAwnxcA BHYTPU KOHyCa, a TakKke Ond noBbllueHUnA
yCTOW—II/IBOCTI/I KOHyCa ” yCTpOVICTBa bonee KPYTbIX €ro OTKOCOB.

6.2 Yctom guBaHHOro tmna (pUCyHoOK B.2) pekomeHOyeTcsi MPpUMMEHATb ANsi OOHOMPOSIETHLIX CXEM
MOCTOB M MyTEMPOBOAOB MNpW AfiMHEe nporeTta He 6onee 33 M 1 ansg TemnepaTtypHO-Hepas3pesHbIX CUCTEM
anvHon oo 100 m Ha goporax BCex KaTeropumn.

lMponeTHoe CTpoeHMe OnuMpaeTcs Ha [AMBaHHbIA OIoK, OnNuparolMiAcs, B CBOK o4epedb, Ha
apMMPOBAaHHbIN KOHLIEBOW Yy4aCTOK NOAXOAHOW HaChIMNW.

6.2.1 YcToun guBaHHOro Tuna crniegyeTt ycTpauBaTth Npu rpyHTax OCHOBaHMWSA, NOACTMNAOLWNX KOHLEBOMW
y4acTOK NOoAXO4HON HACbIMK:

- CKalbHbI€ FPYHTbI;

- rpaBeJInCTbl€ TPYHTbI C NeCYaHbIM U TITIMHUCTbIM 3aNoJIHUTEJIEM;

- KpynHbli€ U cpe/J,He|7| KPYNMHOCTU NECKWN, NNOTHbIE N cpep,HeVl NNOTHOCTWN, HEOOBOAHEHHbIE;
- TBepAble U nonyteepAble rMuHbl U CYTrIMNHKNK;

- OTCyTCTBME B CXUMaemMoOW TOnwe MpOoCroeK O4YeHb  cunbHogedopMUpyeMbiX  ©
cunbHogedopmupyembix rpyHTos no FOCT 25100.

6.2.2 YcTOM OUBaHHOrO Tuna He pekoMeHAyeTCs MPUMEHSITb NPW YPOBHE FPYHTOBLIX BOA Ha rnybuHe
mMeHee 2,0 M.

6.2.3 lpu ycTpoiicTBE YCTOEB OMBAHHOIO TWNa Ans MOCTOB [OIMKHbI GbiTb obecrneyeHbl Mepbl,
npegoTBpaLlaloLiMe pasmblB KOHLEBbIX Y4aCTKOB NOAXOOHbIX HACbINeN.

6.3 Mpy nNpMMeHeHUN yCcTosl C pasfefibHbIMM (PYHKUMSMU YAMMHATL MOCT WNKU MNyTenpoBon 3a
npegens! NOTEHUMaNbHO OMNOM3HEBbIX CKNOHOB He TpebyeTcs.

6.4 MHorodyHKkUMOHarnbHblE apMOrpyHTOBblIE CUCTEMbl MOCTOB W NyTenpoBogoB (pucyHok B.3)
OOMKHbI obecneynBaTs:

- pasrpysky KpalHUX onop OT AaBfeHWsl TPyHTa HacbiNM U UCKIOYEHUs] KOHyca, T.e. obecneveHust
CXEMbI YCTOSI C pa3fernbHbIMU YHKUMSMU;

- pasrpysKky poCTBEepKOB (pyHOaMEHTOB KpalHWUX OMop OT AaBfIeHWs TpyHTa, CO34aBaeMOoro BECOM
NMOAXOAHOM HaChINW;

- 3alunTy KOHCprKLI,VIIZ MOCTa unu nytenposona oT BO34ENCTBUIN OMOSN3HEBLIX CKIIOHOB;

- MUHUMWU3aUNIKO OCadoK KOHLEeBOro y4dacTka Hacbinu, ecnnm OH noActunaeTcAa cnabbiMmn rPyHTamMmn

OCHOBaHus, NyTeM yCTPOWCTBA "BMUCSAYEN" Hacbinu, ONMpatoLLIENCs Ha CBaHOE NOore U rMbKniA pocTBEpK;
- YCTOMYMBOCTb HACLIMMW B NOMEPEeYHOM K OCU HanpasreHun.

6.5 ApMOrpyHTOBblE CUCTEMbl MPU PEMOHTE U PEKOHCTPYKLUMM MOCTOB W MyTEenpoBOAOB [AOSMKHbI
YCTPaHATb BO3AEWCTBME HACHLIMM UMM OMON3HEBbIX MPOSIBNIEHUA HA KOHCTPYKUMKM ycTost U obecnevnBaTb
3a30p MeXay WKadHON CTEHKOW U TOPLIOM NPONeTHOro CTPOEHMS.

6.6. [Ins ycTpowcTBa apMOrpyHTOBbLIX CMCTEM MOCTOB [OMyCKaeTcsl YCTPOMCTBO OypoBbIX CBal B
reocMHTeTMdeckux obonoykax. bypoBble cBau cnegyeT npoekTupoBaTtb cornacHo TtpebosaHusm Crl
24.13330.

6.7 BypoBble cBan B reocuHTeTU4eckMx obomnouykax (pucyHok B.1) cnemyet ycTpavBaTb MeTOAOM
BepTUKanbHO nepemewawowenca Tpyoel (BMT) B cnabbix (Tekyymx) TrpyHTax OCHOBaHWs AOnsd
npeaoTBpaLleHnst pactekaHns 6eToHa cBau, Npu m3enevyeHun obcagHom Tpybbl, B CTOPOHY criabbix Cnoes
rPyHTa, He HapyLlas CroLWHOCTb U LEeNOCTHOCTb CTBOMA.



7 dnemMeHTbI, U3AENUA N KOHCTPYKLMU, COCTaBMAIOLWMNE apMOrPYHTOBbI€ CUCTEMbI

7.1 TlpoekTHble NPOYHOCTHbIE MOKa3aTenu FPYHTOB OCHOBaHWS apMOrPYHTOBOW CUCTEMbl LOJIKHbI
obecneumBaTb BOCMPUSITUE Harpys3ok, nepegaBaeMblX Ha OCHOBaHWE apMOrPYHTOBOW CUCTEMbl B
cooTtBeTcTBMM TpeboBaHuamm FTOCT 32960.

7.2 Mpwn HeLOCTaTOYHOM NPOYHOCTH rPyHTOB OCHOBaHUs HeobxoaMMbl
KOHCTPYKTMBHO-TEXHOJIOTMYECKME MEPOMNPUSTUA MO  ero ycurneHuo (3aMeHa rpyHTa, LeMeHTauus,
YCTPOWCTBO CBAMHOIO NOfsi U rmMbKoro pocteepka u ap.) cornacHo CI145.13330, CIM 22.13330.

7.3 TPpyHT 3acbiNku apMOrpyHTOBOW CWUCTEMblI [OMDKEH WMETb Cregylwme HopMaTUBHbIE
Xapaktepuctuku B cootseTcTBum TpebosaHunamm FOCT 32730, FOCT 32703, FOCT 25607, CI 35.13330:

- Yron BHyTPeHHero TpeHuns @ 2 35°%;

- yaernbHoe cuennenve ¢ =[]
- koadpcpuLmeHT punbtpaumn Ky 22,0 m/cyT;

dm
- KO3 PULMEHT HEOOHOPOAHOCTH dﬁo —2,0;

- KO3(PDULUMEHT YNNOTHEHNS necka npu OpMUPOBaHNM apMOrPyHTOBOW CUCTEMbl AOIMKEH BbiTb He
meHee 0,98 MakcumansHOW NIIOTHOCTM MO KPUBOW CTaHO4APTHOTO YMMOTHEHUS.

7.4 WebeHb ona hopmMmnpoBaHUSA YNOPHO-APEHaXKHbIX NPM3M AOMMKeH ObiTb ABYX (PPaKUUIA - KPYMHBIN
22,4-31,5 MM n menkmi 5,6-11,2 mm gna otceinku npuam metogom 3aknmHku no CI1 78.13330. LebeHb
OOJKEH NMPUMEHSITLCS U3 TBepAbIX ropHbIX nopog no MOCT 32703.

7.5 Bblbop apMupyoLmnx 3reMeHTOB MPOBOAMTCA B COOTBETCTBUM ¢ Tpebosanmsmu CIT 22.13330.
Mpn NpPOEKTMpPOBaHWM apMOrPyHTOBBLIX CUCTEM MOCTOB, Kak MpaBuIio, crieqyeT MPUMEHSITb crnegytolimne
KOHCTPYKTMBHbIE 3NIEMEHTbI, MPeACTaBeHHbIE HA PUCYHKe 1:

a) CTePXXHW MIK MONOChl U3 HEPXKaBEKLEN CTanu Unu 3aluLeHHbIe OT KOPpo3un B COOTBETCTBUM C
TpeboBaHusamu CI1 28.13330;

0) apmaTtypHble kapkachbl, cBapeHHble 13 apmatypHomn ctanm no FOCT 5781. ApmaTtypHble Kapkachbl
OOMKHblI UMEeTb ABa MPOAOSIbHbLIX CTEPXHS, K KOTOPbIM MPUBapuBaloT nonepeyHble cTepxHu. [onepeyHbie
CTEPXHW OOMKHbI ObITb NPMBapeHbl C MOMOLLbIO NPOAOMbHbIX LWBOB. [OTOBLIN Kapkac crnedyeT NoaBepraTtb
ropsyemMy LIMHKOBaHWI0, obMa3ske BUTYMOM 1 0BMOTKE reOCMHTETUYECKOW TKaHbIO Ha BUTYMHOW MacTuke Ans
yBenMyeHns nrnowaan TpeHus (pucyHok 2). Bce coeguHeHWs [OMKHbI COOTBETCTBOBATb YCIOBUIO
PaBHOMPOYHOCTY;

B) reopeweTkn no NOCT P 55028, BbINOMHEHHblEe M3 CUHTETUMYECKUX MaTepuarnoB: MONUacCTep,
NONMBMHUIANKOrOSb, NONMNPONUIEH, NONMSTUMEH, KOMMNO3UTHLIE MaTepuarnsi;

r) reoTkaHu, BbINOMHEHHbIE N3 PasnnyHbIX CMHTeTMYecknx maTepmanos no FOCT P 55028.



e

a - CTepxHu; 6 - apmaTypHble KapKachl; 8 - reopeLleTka; e - reoTkaHb
PucyHok 1 - Bugbl apmupyoLmx 3aneMeHToB

B = KoOHCTPYKTMEHO

; =40
cBapka ¢ ABYX CTOpPOH

> 1
o = @14:16
5 = -
L] Y3en A
o
=]
=
-
--\__—\-\__ 2
@12
v A
ial

1 - NpOAONbHbIE CTEPXKHU (AMameTp No pacyeTy); 2 - NonepeyHble CTEPXKHU, AnameTp =12 mm; 3 -
cepbrn Ans KpenneHns K NMMLEBON CTEHKe (OUMHKOBaHHbIE); 4 - oTBepcTue Ansa 6onta
MpumevaHne - Bce petanu nocne ceBapku oumHKoBaHbl ( A = 50 MKM), obmasaHbl GUTYyMOM K

06KIeeHbl reOCUHTETUYECKON TKaHbo Ha BUTYMHOI MacTUKe.
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PucyHok 2 - Apmupyiowwnin aneMeHT B BUAE apMaTypHOro Kapkaca
7.6 dyHAamMeHTbI NULUEBbIX CTEHOK

7.6.1 TpeboBaHus, NpeabsBnsiemble K PyHOaAMEHTaM:
a) npuBegeHsbl B [1], gomkHbl cooTBeTcTBOBaTL CI122.13330, CI 45.13330;

6) Npu HeoOHOPOAHLIX WMHXEHEePHO-TeoNIoTMYECKMX YCMOBUAX BAOSb (hyHAaMeHTa, dyHOaMEeHT U
n1ueBasi CTeHKa OOMMKHbI ObITb pasaeneHbl AedopMaLoHHO-0CaA04HbIMM WBaMU;

B) MPW HEOOCTATOYHbIX NMPOYHOCTHLIX XapaKTepUCTNKaxX BEPXHUX CIOEB OCHOBAHWSA UMW MPU Hanu4mu
CMOUCTbIX OCHOBaHWM C MpoOCronkamMu criabblx FPYHTOB (TeKyvennacTuyHble CYrNMHKKW, TeKyume cynecw,
TUKCOTPOMHbIE IPYHThI U T.M.) CneayeT ycTpanBaTb CBaWHbI (DYHOAMEHT;

r) Ha BCeX MOBEPXHOCTAX XeNe306eTOHHbIX (PYHAAMEHTOB, KOHTaKTUPYIOLIMX C TPYHTOM, AOJDKHA
OblTb YyCTPOEHA r’MAPON30NIALMS.

7.6.2 ®yHOameHTbl MENKOro 3anoXeHus crnegyeT BbIMONHATL M3 COOPHbIX WMAM  MOHOMUTHbIX
Kene3o6eTOHHbIX KOHCTPYKUUIA (PUCYHOK 3).

Mpy MOHONUTHBLIX Xene3obeToHHbIX PyHAaMeHTax crnegyeT yknagbiBaTb WebeHOYHy nogyLiky ¢
MPOSIMBKOW LlEMEHTHbIM pacTBOPOM Mo ero noAoLwwBoW. NogyLika BeINONHAETCH 13 PPaKLMOHHOMO LWebHA n
ycTpamBaeTcs METOAOM 3aKIMHKM.

C6opHble xxene306eToHHbIE 3NEMEHTbI NMULLEBON CTEHKM TpebyeTca ycTaHaBnmMBaTb Ha PyHAAMEHT Ha
LeMeHTHOM pacTBope He Huke mapku M200 no TOCT 28013.

7
] L
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%\ I
AL

a - NeHTOYHBIN C YNOpOM; 6 - TEHTOYHBIN C HULWEW; 8 - hyHAaMeHT NMTHOro Tnna; 1 - xxenes3obeTOHHbIN
byHOAMEHT NEHTOYHbIN; 2 - Xene306eToHHbIN ynop; 3 - nuueBas CTeHKa; 4 - Huwa B dyHaameHTe; 5 -
Xene3obeTOHHbIN PYHOAMEHT NEHTOYHbIV C HULWWER; 6 - )xene300eToHHasi NnnTa; 7 - MoK NULEBON CTEHKM

PucyHok 3 - dyHOamMeHTbl MENKOro 3anoXeHust
7.6.3 dyHgameHTbl rnybokoro 3anoxeHust (pucyHok B.4) cnegyeT NnpoekTMpoBaTh B COCTaBe: CBaMHbIX
3NEMEHTOB, pocTBepka u ynopa. Csan MoryT 6biTb 3abuBHbIMK M GyposbiMn (CIM 24.13330, [2]).

7.6.4 I'IpM pacyeTe (byHD,aMeHTOB rny60|<oro 3aloXeHua cnegyeTt yduTbiBaTb OOMNOJIHUTENbHOE
ropmnsoHTanbHO€e gaBlieHne rpyHta OCHOBaHUA Ha (bYHLI,aMeHT OT Beca Noaxo4HON HacbInu.

7.6.5 CealiHble pyHOaAMEHTbl NMUEBbLIX CTEHOK criedyeT NpOoeKTMpoBaTb U3 ABYX psgoB csBan. Ceawu
OAHOro psga criegyeT ycTpavBaTb HaKNOHHBIMW ONSA BOCMPUATUS TOPU3OHTanbHOrO AaBfeHust rpyHTa
OCHOBaHWS, BbI3BAaHHOMO BECOM MOAXOAHOM Hackinu. CBau BTOpPOro psga cnegyet ycTpavBaTtbh
BEPTUKaNbHbLIMW ANS BOCNPUATUS Harpy3km oT COBCTBEHHOIO BECa NIMLIEBON CTEHKN.

7.7 JlluueBble CTEHKM apMOrpyHTOBbLIX CUCTEM MOCTOB

Jlnuesble cTeHKM JomkHbl obecnednBaTtb NOJIHYO BOAO- U TPYHTOHENPOHNLUAEMOCTb. [ns atoro wesbl
8
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NMLEBbIX CTEHOK, cObMpaeMbiX M3 OTAENbHbIX KPYMHbIX UAW MenkMX OrOoKOB AOMKHbI OblTb MPOKMEEHbI
rMaponsonsLUMOHHBIM MaTtepuanom B cootBeTcTBuM ¢ TpebosaHuammn CI1 71.13330. NpumeHeHne cyxomn
knagkv 6e3 rugpounsonsauun WBOB He JONyCKaeTcs.

JIueBble CTEHKM apMOrpyHTOBbLIX CUCTEM MOCTOB CrieyeT MpPOEKTMPOBaTb TOSbKO BEpPTUKarbHbIMMU.
Mexay nuueBon CTEHKOW M apMOrpPyHTOBOM CUCTEMOM criegyeT npedycmaTtpuBaTb 3a3op He meHee 20 cm
ONs1 BO3MOXHOCTW AedOopMaLIMn re0CUHTETUKN.

7.8 Ons oTBoAa BOAbl M3 apMOFPYHTOBOM CUCTEMbI WCMOSb3YOT MECOK WU MecyaHo-rpaBUNHYO
cmecs (MIFC) ¢ koadpdmumeHTom unbtpaumm Ko > 2,0 m/cyt (7.3).

B Topue apMOrpyHTOBOW cMCTEMbI CriegyeT ycTpanBaTb YNOPHO-APEHaXHbIe NpuaMbl (PUCYHOK 4). U3
Np13mbl Bog4y HE06X0AMMO OTBOAUTL 3a Npeaenbl NMNLEBON CTEHKN.
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1 - apMupytoLLas reoTkaHb; 2 - Necok; 3 - WwebeHouHas npuama; 4 - AoOPHUT; 5 - pasgenuTenbHbli
hunbTpyoLWMNn matepuan (HeTkaHbIn)
PucyHok 4 - YCTponCcTBO ApeHaxHOoW Npuambl

8 OCHOBHbIe TpeﬁoBaHMﬂ K NPOeKTUpoBaHUIO apMOrpyHTOBbIX CUCTEM MOCTOB

8.1 ApMOFPYHTOBaH cuctema MocTa JofbkHa obecneuvMBaTb HagexHoe conpsaXeHne MocCcta C
6epeI'OBbIM CKNMOHOM WM MNOAXOAHOM HacbINbl C Y4E€TOM WUHXXEHEPHO-reosiorn4ecknx YCJ'IOBI/I17I nnowangkun
CTpouTenbCcTBa.

8.2 ApmorpyHTOBass cuctema MocTa [JoikHa obecnedvBatb BOCMpUATME BCEX Harpy3ok w
BO3AENCTBMIA B TEYEHME pacyeTHOro cpoka akcnnyartauum cornacHo OCT 32960, NOCT 33390, CIl
20.13330, CI1 34.13330, CI 35.13330.

9 Harpy3kun u Bo3gencTeus
9.1 HopmaTtuBHble Harpy3ku OT aBTOTPaAHCMOPTHbIX CPEACTB M CXEMbl HarpyxeHus cnegyet
npuHumatb no FTOCT 32960, FTOCT 33390, CINM 20.13330 n CIM 35.13330.

9.2 Bec OOpPOXKHOro MOKPbLITUS AOIMKEH GbiTb YYTEH B BMAE PaBHOMEPHO pacrnpeldefieHHON Harpysku
Mo NOBEPXHOCTU apMOrpyHTOBOM CUCTEMBI.

9.3 Heobxoaumo yunTbiBaTb Harpy3ky OT MEPExXonHOM MNWThbl, KOTOpas OOJhkHA ObITb 3arpyxeHa
Harpy3kon H14, pacnonoxeHHon B Hanbonee HebnaronpuaTHOM nonoxeHun cornacHo CI 35.13330.

10 MNpepenbHble COCTOAHUA U ME@XaHU3MbI pa3pyLUEeHUss apMOTrPYHTOBbLIX CUCTEM
Ha pucyHke B.7 npegcTasrneHbl BUAbl MEXaHU3MOB Pa3pyLUEHUS:

a) aaresanoHHoe paspyuweHune, cCBdA3aHHOE C BblaeprmpaHmemMm apMmnpyruinx 3N1eMeHTOB U3
HEenoaBWKHOM YacTun FPyHTa, 3a rpaHnuamMu npm3mbl O6pyLLIeHMF|;
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©) pa3pblB apMUPYIOLLNX SNEMEHTOB MO MNHUM HAUBOMbLUMX NPOAOMbHbLIX CUIT B 3TUX 3NEeMEHTax;

B) CABWI KOHCTPYKLMW MO MAOCKOCTU OCHOBaHUA (MAOCKUIM COBWI);

r) oNpoKnablBaHNE KOHCTPYKLIMN BOKPYT HWXXHEro nepegHero pebpa;

4) COBWI KOHCTPYKLMW MO KPYINO-LMITMHOPUYECKON UM MHOW NOBEPXHOCTU CKOJbXXEHUS;

€) COCTOsIHNE, CBA3aHHOE C pa3pbiBOM HXKHUX CIIOEB apMUPYIOLLMX NPOCOEK BCneacTBME OCaoK.
MpumeyaHue - B npunoxeHun A npuBeneHO npeaenbHOe COCTOSHWE apMOrpyHTOBOW CUCTEMBI,

BO3HMKaloLLee npun TpaneuengarbHOM CeYeHUn CUCTeMbl C yMGHbLIJﬂIOLLI,GVICﬂ OnvHomn apMUpyroLnx
3MIEMEHTOB B HMXXHEN YacTu.

11 TpeboBaHUA K KOHCTPYMPOBaHUIO

11.1 KOHCTpYKUUS M napaMeTpbl apMOrpyYHTOBOW CUCTEMbI AOSMKHbI ObITb YBSA3aHbl C KOHCTPYKLMEWN
YCTOEB C pasferibHbIMU (PYHKUUSIMU; MEXAY POCTBEPKOM YCTOSt U PyHAAMEHTOM JIMLLEBOWN CTEHKWU AOMMKHO
ObITb MPegyCMOTPEHO paccTosiHue He MeHee 50 cm.

11.2 BepTukanbHbIN War apMmpylowmnx 3NeMeHTOB criedyeT HasHayaTb B 3aBMCMMOCTM OT Tuna
YANOTHAOWMX MawnH (kaTkoB). OnTuManbHbIn war coctasndet 50 cm.

11.3 He ponyckaeTcs npyMmeHeHne CBai 1 aHKepOB IHoObIX TUMNOB B TENle apMOrPyHTOBbLIX CUCTEM.

11.4 He ponyckaeTcs NpuMMEHeHWe reoCMHTEeTUYECKMX MaTtepuanoB U3 MonuMacTepa B rpyHTax C
nokasarenem pH>8,0.

12 Pac4yeTbl apMOrpyHTOBbIX CUCTEM

12.1 ApMOrpyHTOBbIE CUCTEMbI AOSMKHbI PACCUYUTBIBATbL NO NpeAefibHbIM COCTOAHNAM ABYX Fpynm:

a) no npegenbHbIM COCTOSHUSIM NEPBOW rPyNMbl ONpeaenstoT:

- apMUpYOLLMIA MaTepuran u ero pasMeLleHme no BoicoTe (cM. 12.7);

- 3afenky apMUpYLLMX 3NIEMEHTOB 3a NPU3My OOPYLUEHMS FPYHTa B €ro HEmnoABWXHYI0 YacTb (CM.
12.8);

- YCTOWYMBOCTb MOJSIOXKEHWSI apMOrpyHTOBOro 61ioka Ha caBwr, ONPOKWAbIBAHWE W CKOMbXEHWe Mo
NOBEPXHOCTAM pasnuyHoro suaa (cm. 12.9);

6) no npeaenbHbIM COCTOSIHMSIM BTOPOW FPYNMbl ONPeaensioT:
- 0CaKM OCHOBAHWS U HAcCbINW, TEMMbl UX NPOTEKAHWS;

- NepemeLLleHns nepeaHen NoBEPXHOCTN apMOrPYHTOBOWM CUCTEMbI C LIENbIO NMPOBEPKM OTCYTCTBUS ee
KOHTaKTa ¢ 6eTOHOM NMLEBOIN CTEHKN.

12.2 YyeT non3sy4yecty apMMpyrOLLUX FEOCUHTETUYECKUX MaTepuanos

12.2.1 PacueTHyI0 (NPOEKTHYI0) NPOYHOCTL MaTepuana S, cnegyeT orpaHMuMBaTh 40 Takol 40NN OT

pa3pbIBHOW MNPOYHOCTM, KoTopass He OygeT AOCTUMrHyTa € yvyeToMm koadduumeHTa 3amaca B TeveHue
pacyeTHOro cpoka SKCnnyaTaumm coopyxeHus. [na ydeta nonsyyectu maTtepuana crnegyet npuMeHsTb

3Ha4yeHunsa koaddmuneHTa A] , NpMBedeHHble B Tabnuue 1.

Tabnuua 1 - 3HayeHus koadbduuveHTa Ay ANs reOCUMHTETUYECKUX MaTepuarioB W3 pasfnyHOro
Cblpbst
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WNcxopHoe coipbe O6o3HaveHne 3HayeHuns koadpdmumeHTa 3HayeHuns koapduLmeHTa
A] AN UCMbITaHHBIX U A] ONsi HEe UMEIOLLINX
cepTUULMPOBAHHbIX cepTudmkaTa Ha OaHHbIN

maTepuanos nokasaTernb MaTepunanos
Apamug AR 1,5-2,0 3,5
MNonnamnpg, PA 1,5-2,0 3,5
MonuatuneH PE 2,0-3,5 6,0
Monuactep PES 1,5-2,5 3,5
Monunponunex PP 2,5-4,0 6,0
MonuBmMHUNankoronb PVA 1,5-2,5 3,5

12.2.2 NMpn npoBeAeHNN pacyeToB CrneayeT orpaHn4mMBaTh BENNYNHY

Ae=¢, —¢g, (1)

roe SII - OTHOCUTEeJ1bHaA D,e(*)OpMaLI,I/Iﬂ B Ha4vane aKkcnnyaTtaunn CoOopyxXeHus;

€1, - OTHOCUTENbHasA AedopmaLys B KOHLE CPOKa JKCMITyaTaLmm COOPYKEHMS.

BennunHa Ag (pucyHok B.9) npu pacyetax no BTopow rpynne npegenbHbiX COCTOSHUA AOIMKHA ObITb
orpaHunyeHa creayowmmMmn 3Ha4eHUsaMm:

Ag <£0,5% - npu NpoeKkTMpoBaHNM YCTOEB MOCTOBbLIX COOPY>KEHWN;
Ag < 1,0% - npu NpoeKkTupoBaHUM NOANOPHBLIX CTEH.

12.3 MpoeKTHYI0 AONTOBPEMEHHYI0 MPOYHOCTb apMUPYIOLLMX FEOCMHTETUYECKUX MaTepuaros crneayeT
onpeaensTb No dopmyre

fogud Sep

DA Ay A Ay Ay 2

roe S.P - ponroepemeHHas npoekTHas NPOYHOCTL MaTepuana;

S,{p - KpaTKOBPEMEHHasi MPOYHOCTb Ha pas3pbiB (Mapka);

J'II:II - NOHWXKAOLL NI KOS(b(*)MLI,I/IeHT, y‘-II/ITbIBaIOLLI,I/IIZ non3y4yecTtb reoCUMHTETUYECKOro Mmatepumana,

b - noHwxKaoLWMn KOIMMULIMEHT, YUUTLIBAIOLLMIA CHUXKEHWNE NPOYHOCTM B pesynbTaTe NoBpexAeHUN

npy TPaHCMOPTMPOBaHWM, YKIagke maTepuana, OTCbINke W YNAOTHEHUM TPyHTa, 3aBUCALLMIA OT Tuna
rPYHTOBOro MaTtepuana;

2 - noHMXaIoLLNI KO3 MULIMEHT, YUUTLIBAIOLLMIA HANMYME CTLIKOB M HAaXNEeCcTOB COCEAHMX MOMOTEH;

A4 - noHwxawowmin  KoIMMULMEHT, YUYTbIBAIOLWMIA BRAUSIHUE Ha MNPOYHOCTb MMKPOOPraHW3MOB,

ynbTpadnoneToBoro WU3ny4YeHusi, XMUMUYECKMe arpeccuMBHble Bo3deucTBUst (Bkrtoyas pH), nepenapg
TemnepaTyp;
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Az - noHMxaoWmMn KOaMPUUMEHT, YUMTHIBAIOWMIA Aerpafaumio Matepuana nog AeMCTBUEM BHELLHUX
OnHammn4yeckmx akTopoB (CencmMuka, B3pbiBHbIE BO3AENCTBUS);

Y 5 - 0BLIMIA KOIPDULIMEHT 3anaca, NpUHUMaemslin paBHbIM 1,4.

KOSd)(*)VILlVIeHTbI A] _AS npUHMMarKT B 3aBUCUMMOCTU OT MCXOAHOIo CbipbA OJ1A NMPOU3BOACTBA
FT€O0CUHTETUYECKUX apMUPYLLNX MaTtepunarnos.

BennunHa koadduumenTta A, pormkHa 6biTb onpegeneHa Ha KOHTaKT C rPyHTamm Tpex KaTeropui:

- MENKO3EPHUCTbIN FPYHT (MECOK, Cynechb, CYrNNHOK, MMuHa);
- webeHb, MNMIFC n rpasun dpakumii 4o 31,5 mwm;

- webeHb, MIFC n rpasui dpakumn go 70 mm.

Mpu OTCYTCTBMM [daHHbIX 3HaveHue koadduuveHta A cnegyeT npuHumathe paBHbiM 1,5 npu
KOHTaKTe C MEeCKOM MIN FPYHTOM C OcTaTkaMu Ha cute C Advenkamum 2 mm MeHee 10% no macce. lNpwu
KOHTaKTe C KaMeHHbIM MaTepuanoM ¢ okaTaHHbIMK YacTLamm (rpasuin) npuHUmaioT Ay =2,0.

3HaveHne koapdmumeHta sk npuHuMaloT paBHbIM 1,0, €CnM  Harpysku, BOCMPUHUMaeMble

r€eOCUHTEeTUYEeCKMM MaTepunarnom, Ll,eI7ICTByIOT B OAHOM HanpaslieHUNn. I'Ipm 3TOM Npu npoeKkTupoBaHUn
OOIMKHbI BbITb NCKMNIOYEHbI CTbIKA U HaxJecTbl B paGoweM HanpaBlieHnn.

Benmunny A, cnegyeT HasHauaTb B COOTBETCTBUMM C Tabnuuen 2. MNpumeHaTb maTepuan crneayet

TONbKO B HenTpanbHow cpege (pH = 4-9). B kucnotHon cpege (pH = 0-4) cnegyeT ncnonb3oBaTb TOMBKO
mMaTepuansl, NpoleaLlne UCnbITaHus.

Tabnvua 2 - 3HauveHus noHWxalowero koadpduumeHta A, ANS reOCMHTETUYECKUX MaTepuanos U3
Pa3nMYHOro Chipbs

McxogHoe cbipbe O6o3HavyeHune HopmMaTuBHbIe 3HaYeHUsI
koatbcomumerTa A 4
Apamng AR 3,3
MNonuamunpg PA 3,3
MonuatuneH PE 3,3
Monwnactep PES 2,0
MonunponuneH PP 3,3
MNonuBMHMNanNkoronb PVA 2,0

KoacbdpuumeHT A 5 cnegyeT npuHuMaTh pasHbim 1,0.

12.4 AKTUBHOE AaBreHue rpyHTa ¢ y4eTOM CeNCMNYECKoro BO3AENCTBUSA onpeaensaoT B 3aBUCMMOCTHU
OT CEMCMMUYHOCTM NNOLLAAKM CTPOUTENLCTBA, YCTaHaBNMMBaeMon MetTogaMmm MUKpOCENCMOPaNoOHNPOBaHNS B
3aBMCMMOCTM OT CENCMUYECKMX CBOWCTB TFPYHTOB OCHOBaHUA B COOTBETCTBMM C TpeboBaHusmu CIl
14.13330, CIT 268.1325800, CIN 269.1325800.

12.41 [Ons HecBA3HbIX FPYHTOB HOPMATUBHbLIN Yronl BHYTPEHHEro TPEeHUs npu CencMUYecKoM
BO3ENCTBMM YMEHbLUIAOT Ha BENUYMHY A(p, npuHumaemyto pasHon 1,5°, 3,0° n 6,0° npu pacyeTHoun
cencmmnyHoctn 7, 8 n 9 6annos.
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12.4.2 Tpu npousBONbHOM HanpaBneHWM BeEKTOpa CEWCMUYECKOro YCKOPEHMSI Cuna WHepLuw,
[eicTByolWlas Ha npusMy obpyweHus, umeeT ropusoHTanbHylo K G u  BepTukanbHyo

K‘],G coctaBnsiowe (rae G - Bec npuambl obpywenusi; K, u K_p- KO3ahpu1LMEHTbI, YyCTaHaBnMBatLLme

COOTHOLLeHNne Mmexnay YCKOpeHMeM Culbl TAXEeCTU U FopU3OoHTalrlbHbIM U BepPTUKaAllbHbIM KOMMNOHEHTaMu
CENCMMNYECKOTO YCKOPEHMS).

CornacHo CIT 14.13330, CIT 268.1325800 ropmn3oHTanbLHOEe CEMCMUYECKOE YCKOPEHUE onpeaensoT
kak npoussegenne K- Kj-A, roe Kynpunumatot pasHeim 1,0, K; =0,3, A npuHumatot pasHbimM 0,1,

0,2 n 0,3 ana ceicMuyHoctn 7, 8 n 9 6annos. Koacpcpmumnent K, pasen 0,05, 0,1 1 0,2 ana cencMmnyHoCTM
7, 8 1 9 6annoB COOTBETCTBEHHO.

Mpu HaKNoHe BeKTopa CeiCMUYECKOro YCKOpeHus K ropuaoHTanm B 30° koadpduument K, = 05K+,

*

YKkasaHHOEe COOTHOLUEHME Kp = 0751{1 cnpaeegsmBo Onda  cniy4daeB, Korga  SrnUUEeHTp
3eMIETPACEHNA HAaXO0ANTCA Ha 3HAYUTENTbHOM yaaneHum ot obbekTa CTpouUTenbCTBAa.

12.4.3 Ha pucyHke B.10 nokasaHbl cunbl, 4ENCTBYHOLLME HA NPU3MY OOpYLLEHUS.

AKTMBHOE [aBrfieHVMe [pyHTa Ha pacyeTHyl nfnockocTb AB apMoOrpyHToBOM CuUCTEMbl crnegyeT
onpeaenaTb nNo popmyne

_G .sin(G—(pH])

Ja e cos(0—q@) - @)
rne
G _(£Ky)G
¢ cosn )
= a:rl::tgi
14K, - (5)

YcnoBHble 0603HadeHus B cdopmynax npvsegeHbl Ha pucyHke B.10. 3Hak "nnioc" cooTrBeTcTBYyeET
HanpaBneHHOW BHU3 BepTUKaNbHOM COCTaBNAOLWEN CUlbl MHEPLMW. YTOMn HaKoHa MiocKoCcTu obpyLleHns

GC onpeaensloT cornacHo 12.6.

CymmapHoe ycunve B apMUpylOLWMX Npocrioikax Sy apMOrpyHTOBBIX CUCTEM MpU  MIIOCKOW
NOBEPXHOCTU 3aCbINKW JOIKHO GbiTb paBHO

2
sz;f’;’ A (6)
roe
A= (I1£K,) cos(p,. —n+e) F
“ cosnecos(B-m)| cose(1++/Z) | (7)
7= cos(9, +e—P)sin(g,. —n—a)
cos(Pp—m)cos(a+¢) ’ )

(L - yron HakrioHa K ropu3oHTanum NsoCcKom NOBEPXHOCTU 3aCbIlNKN.

Mpu ropusoHTanbHOW NoBepxHOCTU 3acbinkn (oL =0) M rOpM3OHTaNbHbLIX apMUPYHOLLMX MPOCIONKaxX

(B=0):
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cos(p, —m+¢€)

cosncoss[l +Jsm((pr +6)-S(Q, - n)J : 9)
COST|COSE
npm ao=PF=e=0:
- 12
ha=(1£K,) e
cosn[] +\j8m P -sin(@, —n)] _ (10)
cosm

12.5 OnpepeneHne KoaddprLMeHTa akTUBHOIO AaBfeHUsI FPYHTa HacbInu

12.5.1 Apmupyrowme anemeHTbl B No6ON KOHCTPYKUUWM YCTOSt AOIMKHbI BOCMPUHATE BCIO BENUYMHY
aKTMBHOIO AaBIieHWs rPyHTa HacbInw.

12.5.2 insa obwiero cny4as apMOrpyHTOBOW CUCTEMbI (PUCYHOK 5):

- HaKMnoHHasa nuuesad nnockoctb g #0;

- HAKIOHHaA NOBEPXHOCTb NPyHTA 3acCbINKN ¢ # 0;

- HaKMOHHbIE apMupytolme anemeHTbl 3 #0.

KoadhmLmeHT akTUBHOTO AaBreHUs rpyHTa A, ONpeaensioT no dopmyre

cos(p +€)

e i . -cosP
cosacosﬁ[1+\j51“(q}+E—B)-sm((p_a)J |

cosPcos(e +a)

(11)

7 tay o
(/A== .

f S 4 P
f. N - n
f.' 4 s - a @ ) _ J = ) .
;’A - - . a7

AT i e £ ES . # #

B
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PucyHok 5 - Cxema apMOrpyHTOBOW CUCTEMBI
12.5.3 lpu BepTuKanbHOW NUUEBOW MNOBepXHOCTU g =0, ropuM3oHTanNbHONW MNOBEPXHOCTWU 3acChIMKu

oL =0 1 ropu3oHTasbHLIX apMUPYIOLLMX ariemeHTax 3 =0

o l| g5 ¥
12.5.4 NMocTpoeHMe 3nOpbLI YCIOBHO pacnpeaenieHHOro yCunusi B apMupyroLmx afieMeHTax

Ycunusi B apMUPYHOLWMX 3MIeMEeHTax MOryT OblTb 3aMeHeHbl pacnpeaerieHHOW Harpy3Kkoii

a

Fa= S.{i’ = }“a-Yh"fl_f', (13)

roe Pﬂ - aKTUBHOE OaBJ1€HNe rpyHTa;

Sﬂ - NTHTEHCMBHOCTb YCJ10BHO pacnpenefieHHOro ycuina B apMUpyroLnNX anemMmeHTax;

A ; - KOO DUUMEHT aKTUBHOIO AABNEHUS IPYHTA;

¥ - HOPMaTUBHBIN yAEnbHbIA BEC FPYHTA 3acChInKuy;

h - 3arny6neHne TOYKM OT MOBEPXHOCTU 3aCbIMNKK;
Y £ - KO3PDULIMEHT HAAEXHOCTN NO HarpysKe.

Mprmep NocTpoeHna antopbl NpuBeaeH Ha pucyHke B.11.
12.6 OnpegeneHue yrna HaksioHa ONacHOW NJIOCKOCTU OOpyLLUeHUs TPyHTa
12.6.1 lNonoxeHns onacHomn NOCKOCTU OOpyLLEeHWs onpeaensioT:

- B 3@aBMCUMMOCTWU OT MONOXEHUSI 3TOW MMOCKOCTU BHELLHME (I'IOCTOFIHHbIe 7 BpeMeHHbIe) Harpy3ku
MOryT nonagatb B npenesibl Npu3aMbl O6PYLIJ€HI/|FI N BITUATb Ha BEJIMYMHY aKTUBHOIO AaBJi€eHUA TPyHTa U
ycnnua B apMUpPYROLWLNX 3nemMeHTax UM HaxoAuTbCA 3a npenenamMmu npusmbl O6pyLLIeHVIﬂ, HE BJIMAA Ha

pac4yer;

- apMupyloLe aNeMeHTbI, BOCMPUHUMAIOLLME aKTUBHOE [AABIIEHUE TPyHTa, AOMKHbI NepefaBaTb ero
Ha HEMoOABWXHYIO YacTb rpyHTa 3a NpU3MOi OoBpyLLIEHUs, TakuM 06pa3om, ANMHA apMUPYIOLLMX 3MEMEHTOB
3aBMCUT OT pa3MepoB NPU3Mbl OGPYLLIEHUS FPYHTA.

12.6.2 Cxema gns onpegerneHns MNnockocTu obpylieHns npuBefeHa Ha pucyHke 6. lMonoxeHue
OnacHoOM NNOCKOCTU OBpyLLEeHns rpyHTa onpegenstoT no opmyne

BD =~BF -BM - (14)

Ha pucyHke npoBOOAT NMUHUIO ecTecTBeHHOro otkoca BF, Ha Hee onyckatT nuHuio AM nog yrrom
(_90+B). Beluncnsiot otpesok BD, us toukun D npoBoaat nuHuio DC napannensHo AM, T.e. ToXe noj yrnom

(90+ )k nuHUM ecTecTBeHHOro oTkoca. Touka C onpenensieT NonoxeHWe NocKoCTU 0BpyLeHUst rpyHTa

BC v yron ee HaknoHa .
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PucyHok 6 - Cxema k onpegeneHuto nornoxXeHnss onacHon NoCcKOCTN OBpyLUEHWs 1 yrna HaKmoHa

12.6.3 [1ns apMOrpyHTOBbIX CUCTEM MOJIOXKEHUSI OMACHOM MNOCKOCTU OOpYLUEHMS TPpyHTa M yrna ee
HaknoHa AN MNpoV3BOSIbHOM MOBEPXHOCTU TFPYHTa 3acbiMkU OMNPeAensioT U3 YCIOBUSI paBeHCTBa Mo
dopmyne (15) (pucyHok 7).

0 =0, (15)

roe ;- nnowaab npeanonaraeMon Npusmbl 06pyLLEHNs;

(05 - Niowaab CUoBOro TpeyroribH1ka, NOCTPOEHHOro Ha crefe niocKocTH 06py|.ueHv|;|.

12.6.4 AHanuTU4YecKMn cnoco6 onpeneneHusi NOJIOXKEHUs1 ONacHOW NJIOCKOCTM OOpylueHus
rpyHTa

Benununna CyMMapHOro ycunuma B apMUpYyOLLNX 3NieMeHTax onpenendeTcad no cbopmyne
sin0 —
§ep R0 (16)
cos(0—o@+p)°

roe S,- cyMMapHoe ycunve B apMUPYHOLLMX 3IEMEHTaX;
G - Bec Npu3ambl 0GpyLIEHNS;

0 - yron HakrnoHa niocKoCcTH O6pyLLIeHI/IF|;

Q- HOpMaTMBHbIVI yron BHyYTPEeHHEero TpeHud rpyHTa;

B- yron HakrnoHa apMupyrLwinx anemMeHToOB.

Mocre 3agaHus psga 3HadeHwit yriy @, Bbluucnsietcss G u no dopmyne (16) Boiumcnsietcs S, . Mpu
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3TOM onpefenseTcs yron @, oTeedalowmil ycnosuio So | T.e. J O

12.7 NMocTpoeHue anpbl MaTepmanos

12.7.1 Tllocne onpegeneHus ycunuii BO BCEX apMUPYIOWLMX 3neMeHTax Mo 3niope YCMNOBHO
pacnpegeneHHoro ycunua noabuparTca matepuanbl AN apMUPYIOLLMX MPOCMOEeK MO BeNUYMHE UuX
NPOEKTHOW MPOYHOCTN.

12.7.2 TIpOeKTHyl0 MPOYHOCTb W MapKy MaTepuana credyeT OnpedensaTb Mo 3Miope YCOBHO
pacnpeneneHHoro ycunus B apMypylowmx anemeHTax. MNpy 3ToM nonyyrm anopy matepuanos. paHuubl
CTyneHel 3niopbl MaTepuanoB [OMMKHbI COBMagaTb C MOMOXEHWEM N-TO apMMpPYIOLLEero 3arieMeHTa.
KonunyecTBo cTyneHel cnenyeT Aenatb He 6ornee AByX (Tpex).

e LS

[i}] 1vl'|'!|2

|
\ w4 =f(&) m2=f(&)

!

1 - ycrnoBHasi HanopHasi rpaHb; 2 - MOBEPXHOCTb MPYHTA; 3 - OCHOBHAS NMHUA
PucyHok 7 - OnpeneneHne nonoXeHus onacHom nnockocTn ckonbxernus BC v yrna @ ona apMorpyHToBbIX
cucrtem
12.8 OnpepeneHve AONWHbI 3a4eNikKu apMUPYHOLWIMX JNEMEHTOB 3a MpU3My OOpyLUeHUA B
HeNnoABWXHbLIN MacCuB rpyHTa

12.8.1 Ycunus B apmupylowmx anemeHtax (npocroikax) S, BOCMPUHUMAET HenoABMXHAs 4acTb
obpaTHON 3acbInku.

TpeGyemaﬂ 3ajenka apMmumpyrwuinx 3NnemMeHToB B HENOABWXHbLIA  MaccuB rPyHTa [OOJIKHa
yAooBNeTBOPATh crnefywnMm yCrnoBUAM:
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- ANvHa 3aellkm apMmupyrwlero anemMmeHTa B HENOABWXHbIA MaccuB FPyHTa OOJ1KHa obecneunBatb
BOCnpuaTne cunbl, Heobxogumon ansa ero BblAeprmBaHnAa, HO He MEHbLUEN, YeEM pornroppemMeHHasa
NPOEKTHaaA NPOYHOCTb apMUPYKOLLIEro 3fieMeHTa;

- KOSCp(*)VILI,VIeHTbI CHUWXEHNA TpeHUa MNpPUHATblI NMOCTOAHHbIMKU BOOJIb BCEN ONUHbI apmMmupytouiero
mMmaTtepunana n paBHbIMU:

- pns Tkaen kg, =0,7;
- pns peweTok k., =0,9.

12.8.2 OnuHy 3agenku [, apMupyloLiero afemMeHTa B pacyete Ha 1 Mor.M LMPKHLI ONPEaensitoT no
dopmyne
- S
P2hyotgp ko (17)

roe S;fp - MNpoeKTHaaA pfgoJiroBpemMeHHasa npo4YHOCTb apMupyrollero reoCMHTeTn4eckoro marepuana,

onpegensiemasi C y4eToM cpoka cry0bl U BCEX MOHMXKAIOLWMX KO3 PULNEHTOB;
h - rnybuHa 3anoXeHnst apMupyoLLEen NPOCIONKu;

Y - yOenbHbI BEC rPyHTa 3aCbINKK;

(P - yron BHYTPEHHEro TPeHNsi rpyHTa 3acbInku;
k¢, - KOSMULIMEHT CHIKEHUSI TPEHUS FPYHTA MO FEOCUHTETHKE.

12.8.3 Ha pucyHke B.12a nokasaHbl anopbl NPOAOSbHBIX CUN B apMUPYHOLUX MPOCNONKax, ecnu
nocrneaHue BbIMOTHEHbI U3 OOHOW U TOW X€ MapK1 reOCUHTETMYECKOro Matepuana.

TpeyronbHble YacTu 3TMX 3MOP NOKa3biBalOT BO3pacTaHWe MpOJOSIbHbIX CUIT 3@ CYET HaKoMmeHus
KacaTenbHbIX HanpskeHun. OTU KacaTenbHble HanpsbkeHWs MOryT HakannmeBaTbCs 00 GecKoHevyHoCTw
(pucyHok B.126), HO meTog pacyeTa MO MpedefibHbIM COCTOSAHMAM [OMKEH OrpaHvdMBatb WX POCT

BESTMYNHON S;fp. Ha pucyHke B.12B nokasaH rpaduk M3MEHeHUs KacaTenbHblX HanpsKeHwh BAOMb
apMupytoLEeN NPOCNONKN: [, - 3TO y4acTOK CUN TPEHWsi MOKOSl, y4acToK OYeHb Mas, W B pacyeTax vMm
npeHebperaoT.

12.9 YcTONUYMBOCTb NONMOXEHUA apMOrPyHTOBOM CUCTEMbI

12.9.1 YCTOMYMBOCTb MOSOXEHUSI apMOrpyHTOBOW CUCTEMblI Ha CABMUI MO MOAOLUBE MPOBEPSAIOT MO
dopmyne

0,50,

n

: (18)

roe (J,.- caBurarollasi cuna, paBHasi CyMMe NpoeKLWiA CABUIaloLLMX CUIT Ha HanpaBrieHve CABWra;

0. - yaepxvBatoLas cuna, paBHasi CyMMe Npoekunil yaepXXvBatoLLMX CUIT Ha HanpaBrneHue CABUTa;

m - Ko3acpduUMEHT ycrosuii paboTsbl, NpUHMMaeMbIi paBHbiM 0,9;

Y- KOSd)d)MLI,MeHT HageXHOCTU No Ha3Ha4eHuto, I'IpI/IHI/IMaeMbIﬁ paBHbIM MNpU pacyeTax:
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- B cTagmm cTpouTenscTtea - 1,0;

- B CTagum akcnnyatauum - 1,1.

K cosuraiowmm cunam OTHOCAT cuibl GOKOBOro [OaBneHWUst TPpyHTa Ha 3adHIOK MOBEPXHOCTb
apMOrpyHTOBOW CUCTEMbI 3@ BbIYETOM CUIT TPEHUS MO MIIOCKOCTU CKOMBXEHUS, Bbl3BAHHbLIX BEPTUKANbHBIMU

COoCTaBAlOWMMM 3TOIo AaBlieHUA.

Bce octanbHble cunbl OTHOCAT K yaepXxumearoLnm. Y,qepmwsarou.l,aﬂ cuna wnn ee npoekuud,
HanpaslieHHaA B CTOPOHY CKOJIbXEeHUA, y4nTbiBaeTCA CO 3HaKOM MUHYC.

ConpoTtuBneHne caBury, Bbi3blBAeMOEe JULEBOW CTEHKOM U ee yHOaMEeHTOM B CTaTU4ecKu
onpenenMMbiX CUCTeMax He YYNTbIBAETCH.

12.9.2 YCTONYMBOCTb MONOXEHMS HA ONPOKNAbIBaHUE NpoBepsoT No chopmyne

Ly
M, =M,

n

: (19)

roe M, - MOMEHT onpoKkMaBIBaKOWMX CUM OTHOCUTENbHO OCU BO3MOXHOMO MOBOPOTa (OMPOKMALIBAHMS)
KOHCTPYKLIMK, NPOXOASLLEN NO nepeaHen rpaHn onupaHns;
M , - MOMEHT yaepXxmBatoLLMX CUI OTHOCUTENBHO TOM Xe OCU;

m - k03O PULMEHT YCroBUN paboTbl, NPUHUMAEMbIA PABHbIM:
0,9 - npu ckanbHOM OCHOBaHWUu;
0,8 - Npu HecKanbHOM rPyHTE OCHOBAHWSI.

K onpokuabiBalowmnm cunam OTHOCAT CUMbl GOKOBOrO [aBReHUsl rpyHTa Ha 3afHIo0 MOBEPXHOCTb
apMOrpyHTOBOW CUCTEMbI, @ K YAEPKUBAIOLLMM - BCE OCTarbHble CUTbI.

MomeHT onpokufbiBalowen cunbl UMM ee COCTaBnAlLEn, He coBragallwen ¢ HarpasneHnem
ONpPOKMAbIBAHWNS, Y4UTBIBAKOT CO 3HAKOM MUHYC.

MomeHT YD,ep)KI/IBaIOUJ,eﬁ CUnNbl UM ee COCTaBnsOWen, coBnagawwmm c HanpasneHnem
onpokunabiBaHUA, y4YUTbIBAKOT CO 3HAKOM MUHYC.

12.9.3 TpoBepka YCTOWYMBOCTM TOJIOXKEHUA apMOrpPyHTOBOW CUCTEMbl Ha CcABUF MO
KPYrno-unnnHAPMYecCKON MOBEPXHOCTU CKOJIbXXeHUSA C 3axBaTOM TFpPyHTa OCHOBaHuA B ob6xop
apMUpyHOLUX 311IEMEHTOB (PUCYHOK 8)

12.9.3.1 Kpyrno-umnuHgpuyeckass MNOBEPXHOCTb CKOMbXeHWs paguyca R npoBoguTca B obxon
apMOrpyHTOBOW CUCTEMbI, HE Nepecekas apMUPYOLLME NEMEHTbI.

12.9.3.2 CgBuraemMbiil MacCuB rpyHTa C pPacrnonOXeHHbIMU Ha HeM Harpyskamu q pas3buBatoT Ha n
OTCEKOB TakK, YTOObl B OCHOBaHWW KaX4oro oTceka pacnonarancst O4uH rpyHT C XapakTepucTmkamm ; - yron

BHYTPEHHEro TpeHnA N C; - yaenbHoe CLUenfeHne.

12.9.3.3 MoMeHTbI ONpOoKUAbIBAKOLWMX N YAEPXKMBAKOLWNX CUN OTHOCUTENBLHO LieHTpa O onpeaenstoT
no coopmynam:

MOMEHT ONnpoKnAbIBaAOLWNX CUI
I=n i=n
My =2G re+ 20 g (20)

1=] i=1
MOMEHT yaepXXunsarwLnx cun
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i=n i=n
My, =R| 25+ cos oy tgi +Z'::"?1'j| (21)
i=1 i=1 ’

roe G; - Bec i-ro oTceka;
Q; - paBHOEWCTBYOLLAs BHELLUHE Harpy3ku Ha i-M OTCEKE;
Gi» Yoi- NNe4m aTux cuin oTHocuTenbHO LieHTpa O;
0Ol; - Yron HakrnoHa KkacaTernbHON K OKPYXHOCTW (XopAa) B i-M OTCEKe;
(p; - yron BHYTPEHHEro TPEeHUs rpyHTa OCHOBAHWSA B i-M OTCEKE;
C; - yOernbHoe cLenmneHre rpyHTa B OCHOBaHUK j-ro OTCeKa;

3_; - AnnHa Xxopabl B OCHOBaHUU j-ro oTceka.

O — LEHTP OKPYXHOCTH q

Ti=Nitgp;+c;
N;=(G+Q,)cosu,

2z o
4

1 - apmorpyHToBas cuctema; 2 - KUIMC; 3 - i-n oTCcek maccuBa rpyHTa; 4 - kacaTenbHas (xopaa
OKPY>XHOCTU) B i-M oTceke; 5 - (&, - Bec apMorpyHToBoro 6roka
PucyHok 8 - Cxema k pacyeTy yCTONYMBOCTU MOSMIOXKEHNS apMOrpPyHTOBOW CUCTEMBI MPOTUB CKONBXEHNS
no Kpyrno-uunuHapuyeckon nosepxHoctu (KLIMC)

12.9.3.4 BblbpaB psii OKPY>KHOCTEMN, OTNINYAOLLMXCA paguycoM M pacriofnioXeHWeEM LieHTpa, HaxogaTt
MWHMMaNbHOE OTHOLLEHWE

MZ
(M J . EKY“, (22)\
A rin

roe K@;T- Jonyckaembli UM HOPMUPYEMbI KO3 MDULMEHT YCTONYMBOCTU, MPUHUMAEMbIN paBHbiM 1,4.
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12.9.3.5 PacuyeTbl YCTOMYMBOCTM Ha COBWUF MO OCHOBAHWIO, Ha OMNPOKMAbIBAHWE W Ha COBUT
(ckonbxeHue) no KUIMC oTHocATcAa K npefernbHbIM COCTOSIHUSIM MEPBOW Tpynnbl, BCE Harpysku u
XapaKTepUCTUKUN FPYHTOB BepyTCcs B pacyeTHbIX 3HaYEHMSIX.

12.9.3.6 lNpwn HecobntogeHUn ycrnoBust Mo YCTONYMBOCTU YANIMHUTE apMUPYHOLLME STIEMEHTLI B HUXKHEN
YacTy apMOrPYHTOBOM CUCTEMBI, MOCIIE YErO NOBTOPUTbL pacyeThI.

12.9.4 PacuyeT yCTOMYMBOCTMU CKITOHA UMK OTKOCA aHaNIMTUYECKUM MeTOAO0M

Onon3HeBOW MaccuB rpyHTa C NPOM3BOSIbHON NOBEPXHOCTLIO CKOMNBXEHWS NOKa3aH Ha pucyHke 9.

a - pas3bvBKa OMNoON3HEBOro MaccuBa Ha OTCeku; 6 - Cunbl, JENCTBYIOLNE Ha i~ OTCeK
PucyHok 9 - Cxema k aHanMTU4eckoMmy MeToay Ansi pacyeTa yCTOMYMBOCTU CKIIOHOB
Cwunbl, AeUCTBYIOLLME Ha i- OTCEK, NOKa3aHbl Ha pUCyHKe 9:

QJ' - paBHOﬂeVICTBYIOU.J,aH Beca /-ro otceka u BepTMKaﬂbHOVI Harpy3kun Ha ero noBepxHOCTH;

?;' - COCTaBndAwoLwaa cunbl Q:' , NapannenbHada OCHOBAHWUIO i-ro oTCekKa;
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N - coctasnsowas cunbl £; , HopMmarnbHas K OCHOBaHMIO /-ro OTCeKa;
R,-- HOpMarnbHasa COCTaBMALAA peakunn OCHOBaHUSA Ha i-A OTCEK;

R,-tg(p]- - KacaTenbHas COCTaBMsAOLWAsa peakuny OCHOBaHMSA Ha /- OTCEeK, Bbl3BaHHAsi BHYTPEHHUM
TPEHUEM TPYHTa;

£ - KacaTenbHas cocTaBnALLAas peakunii OCHOBAHWS Ha - OTCeK, Bbi3BaHHas CLENNeHneM rpyHTa;
iy, &4 - yron BHYTPEHHEro TPeHUs 1 yaenbHoe CuensfieHne rpyHTa B OCHOBaHWU i-r0 OTCEeKa;

EJ-_l - paBHoAeNCTBYlOLWAsA AaBneHus otceka (i - 1) Ha i-i oTcek;

E'q-- paBHOAENCTBYOLLAA AaBneHnst oTceka (i + 1) Ha i-1 oTcek;

Cf; - Yrom HaKMoHa K ropu3oHTan OCHOBaHMUS j-ro 0TCeKa;

Fi—1, PBy- yrnbl HaknoHa k ropusonTanu cun E;_jn &

{; - ANMHa ocHOBaHWA i-ro oTceka.
OnonsHeBoe gaBneHne 1 KoapPULNEHT yCTOMYMBOCTU OnpeaenstoT no dopmMynam

i=m (kT —cdy = Moty — Tig) - cos iy

E =
"= 2 cos(a — By — @) ’ (3)
!.E(N-zgcp!-+c-f-+’f- y SOt
=t U cos(oy - B - @)
et Cos @y . (24)

VTS

leg

=1 cos{Cy — By — gy

Yron HaknoHa cun E;K FOPM30OHTaNn AOMKeH ObITb MPUHAT paBHbIM Yy HaknoHa K ropusoHTanm

peakuuu NOAAEPXUBAIOLLEro OMOM3HEBON MAacCUB MPOTUBOOMOMN3HEBOrO COOPYXEHUsSI U onpeaensaTbest
YrNOM BHELLIHEro TPeHWs rpyHTa ornonsHeBoro Maccmsa no GETOHY COOPYXEHUs § .

Mo KPWBOWM OMOM3HEBbLIX AaBNEHWt BOOMb CKMoHa no Haubonbwen BenuuuHe E,, nopbupaioT
NMPOYHOCTb F€OCUHTETUYECKNX apMUPYIOLLIMX 3IEMEHTOB.

12.9.5 TlpoBepka HecyLlleh CNOCOOHOCTU OCHOBaHUM apMOTPYHTOBbLIX CUCTEM BbIMOMHAKOT MO
dopmyne
?CE?

Felen
v, (25)

rae F - pacyeTHas Harpyska Ha OCHoBaHMe;
F,, - cuna npenenbHOro conpoTyBIIEHUs OCHOBaHWS;

Y o - KO3 PULMEHT YCnoBMin paboThbl, NPUHYMaEMbIN B 3aBUCUMOCTY OT BUAA FPYHTOB;

Y » - KO3(PDULMEHT HAAEXKHOCTM NO Ha3HaYeHuto, NpuHMMaembln no FOCT 27751, HO He meHee 1.
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I'Ipvl HeJoCTaTOYHOM Hecyu.l,eﬁ CNocoBHOCTN OCHOBaHUS crneanyeT NpUHATb KOHCTPYKTUBHbIE Mepbl MO
ero yCuneHur: 3amMeHa rpyHTa; yCTpOIZCTBO CBaMHOro nonsi ¢ rmbkum pocTBEepkOM K3 BblCOKOI'IpO‘-IHOIZ
reOCMHTETUYECKOM TKaHW U LeMEHTaLNA OCHOBaHMS.

12.9.6 YcuneHme cnaboro OCHOBaHMSI HacbINU C MNOMOLLLI CBaMHOro MONA U TrMOKOro
pocTBepKa U3 reOCUHTETUKU

Ona ycuneHnsa cnabblx TrPyHTOB OCHOBAHMS MNOAXOAHOW aBTOAOPOXHOW Hacbinu  cnegyeT
ncnonb3oBaTb MeToA "Bucayen" Hacbinu (pucyHok 10).

000

2000

2000 2000

A - NOBEPXHOCTb NMIAHUPOBKKU 3eMNu; b - MOBEPXHOCTL NOA packnaaKy reoTekcTuns
PucyHok 10 - YcuneHue cnaboro 0CHOBaHWS Hachbinu ¢ NOMOLLIbKO CBANHOMO MOMst U rTMOKOro pocTBepKa 13
rEOCUHTETUKU
12.10 PacuyeT no npeaenbHbIM COCTOSHUSAM BTOPOM rpynnbl

Mpn HecobnogeHnn TpeboBaHu CI1 34.13330 k BepTuMKanbHbIM AedopmaunsM OCHoBaHMe
apMOIPYHTOBOWM CUCTEMBI JOJPKHO ObITh YCUIEHO:

- YCTPOWCTBOM "BUCSAYEN" HACBINX HA CBAWHOM MOMe U TrMBKOM pOCTBEpPKE;
- YCTPOMCTBOM "nnasatoLLen” HacbinM Ha apMOrpyHTOBbIX 06onMax;
- 3aMEeHOW rpyHTa, ecnu cnabble Crou rpyHTOB HEGOIbLLION MOLLHOCTY;

- yCTpOIZCTBOM necyaHblXx WNU LWEeOeHOYHbIX CBaW, YCKOPAKLWNMX KOHCONMMAOaUMK TrpyHTOB U
nepepacnpenenarowmnx Harpy3ky ot Hacbln Ha cBan u MeXCcBalHoe NPOCTPaHCTBO;

- LLeMeHTauMen oCHOBaHUS UM YyCTPONCTBO NOMS U3 FPYHTOLEMEHTHBIX CBaWl.

12.11 YncneHHoe mopgenupoBaHue

12.11.1 Ans yyeTa NpoCcTpaHCTBEHHOW paboTbl apMOrpPyHTOBBIX CUCTEM B MPOLLECCe CTPOUTENBLCTBA U
akcnnyaTauum NUCNonb3ylT  YNCNEeHHoe MoAenvpoBaHune c npuMeHeHuem COBPEMEHHbIX
CePTUMULIMPOBAHHBIX TEOTEXHUYECKUX MPOrpaMMHbIX KOMIMMEKCOB, peanuaylowmnx MeTO[ KOHEYHbIX

anemeHToB (MK3), no3songowmx onpeaenste AePopMaLn 1 HanpsKeHns.

12.11.2 B ynucneHHOM MoAenupoBaHUM AN ONMCaHUs NOBEAEHWSs FpyHTa non Harpyskown criegyet
nucnonb3oBaTh ynpyronnactuyeckne mogenu Mopa - KynoHa n gusnyeckme HenuHenHble Moaenu.
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13 ApMOrpyHTOBbIE CUCTEMbI NOANOPHLIX CTEH
13.1 OCHOBHbIe MNOJIOXEHUAA WU pPa3NUuYUsa B MNPOEKTUPOBAHUU aAPMOFPYHTOBbLIX CUCTEM
NOANOPHbLIX CTEH U MOCTOB

13.1.1 HopmaTuBHbIE Harpy3km OT TPAHCMOPTHLIX CPEACTB U NPUHMMaeMble K HUM KO3 PULMEHTDI
HaEeXHOCTW MO Harpyskam Ons Hacbiner aBTOMOOUIbHBLIX OOPOr M MOAMOPHbIX CTEH Ha HWX crnegyet
npuHumaTtb B cootBeTcTBUm ¢ FOCT 32960.

13.1.2 PasmMeLleHne nonoc ABMKEHUS NS Hackinen aBTOMOOWIIBbHBIX 4OPOr U MOCTOBLIX COOPYXKEHUI
MOXET OTNIMYaThCA.

13.1.3 BypeHne ckBaxuH wnnu 3abuBka cCBal ANA KpenneHws OorpaxaeHwin, MadvT OCBeLLEeHUNn W
LIYMO3aLUMTHBIX 3KPaAHOB B apMOrpyHTOBYK cuCTeMy He ponyckaetca. CregyeT npuMeHsTb Apyrue
KOHCTPYKTMBHbIE pelueHuns (pucyHok 11).
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[
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1 - Xene3obeTOHHasA MOHONUTHAs NuLEeBasa CTEHKA; 2 - Xene3obeTOoHHbIN 610K napaneTHOro
orpaxgeHnus; 3 - pubpobeToHHasa NnuTa; 4 - AOPOXKHOE NOKPbITUE; 5 - Xene3obeToHHas NNnTa onvpaHns
6roka 6apbepHOro orpaxaeHust Ha apMorpyHT; 6 - WwebeHoYHasi NpuaMa; 7 - apMOrpyHToBasi cuctema
noanopHoON cTeHsbl; 8 - 3azop (200 MM) Mexay apMOrpyHTOBOW CUCTEMOM U NULIEBON CTEHKOM

PucyHok 11 - Cxema onvnpaHust xxene3obeToHHOro 6roka napaneTHOro orpaXaeHus Ha apMoOrpyHTOBYHO
CcUCTEeMY NOAMOPHON CTEHBI
13.1.4 Tpu u3bICKaHWAX MOA4 CTPOUTENLCTBO MOCTa pPacYETHbIE XapaKTEPUCTUKM TPYHTOB paBHbI
aosepuTenbHon BepoaTHocTh 0,98, a noa ctponTtenscTBo aBTogopor - 0,95.

13.1.5 YyacTok MOAXOAHOWM Hacbinu, F4e MOryT MpOosIBNATLCS OMacHble reonornyeckne Mnpouecchl,
OTHOCSIT K Y3My COMNPsPKeHWss MocTa C reomaccMBaMy OGeperoBbiX CKMOHOB M MOAXOAHbLIX Hackinen u
npoektupytoT no CI1 35.13330.

MpunoxeHne A

Ocob6bIn cnyyan npegenbHOro COCTOAHUA apMOTrPYHTOBOW CUCTEeMbI
A.1 ApmorpyHToBasi cuctema ¢ nepeMeHHOW OSIMHOW apMUPYHOLWMUX MPOCIIOEeK U NOCTOAHHOM
ONVHOM UX 3aAerKn 3a KyJIOHOBCKYHO NMITOCKOCTb 06pyLueHus (pucyHok A.1a).

KapTuHa paspylieHus Takow CuCTeMbl MokadaHa Ha pucyHke A.16. nockocTb obpylleHus rpyHTa
coBMagaetT C KOHUaMU apMmupylowmux npocrnoek. PaspylleHne KOHCTpyKUMM COMpOBOXOAEeTCs SBHO
BbIPaXXEHHbIM BbIMOPOM IpyHTa OCHOBaHus (pucyHok A.16). 3To 06bAcHseTCa TeM, 4YTO Npuama obpyLueHus
rPyHTa MMeeT TpaneueuganbHoe ovepTaHve W ONMPaeTCd Ha IPYHT OCHOBaHUS MEHbLUMM OCHOBaHWeEM
Tpaneuun. [pyHTbl OCHOBaHWs B OOMbLWIMHCTBE Cry4yaeB UMMelT ©Oonee HW3KME MPOYHOCTHbIE
XapaKTepUCTUKN NO CPaBHEHUIO C TPYHTOM 3aCbINKW apMOrpyHTOBOW CUCTEMBI, YTO MPUBOAUT K HapyLUEHMWIO
YCTOMYMBOCTU OCHOBaHUS 1 BbINOPY rPyHTA.
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PacueTHas cxema apMOprHTOBOVI CUCTEMBbI TpaneuengarbHOro I'IpO(bI/IJ'IFl NoKa3aHa Ha PUCYHKe A.2a.
Tpaneu,em,u,aanaﬂ npmnama 06pyu.|eHM$| HaxoguTca B npeaeribHoM paBHoOBeECUU Mo DEencTBnem TpeXx cun.

G - Bec npuambl 00pyLLEHUS;

R, - peakuus 3anpr3aMeHHOro rpyHTa;

R, - peakums rpyHTa ocHOBaHUS.
CwnnoBou TpeyronbHWK NokasaH Ha pucyHke b.2, n3 kotoporo cnegyer:
Ry _ sin(0 — )
G sinf
roe 0 - HeM3BeCTHbIN Yron HakroHa NocKOCTN 0BpyLLIEHMS TPYHTA;

(P - NnpeenbHbIN Yron BHYTPEHHErO TPEHUS TPYHTA;

G - Bec Npuambl 0GpyLLIEHUs, onpeaensemMblii Mo dopmyre

2
G=*{[LH+ i J

(A1)

2tg0

/3 ycnoBuii MakcuMyMma peakumn OCHOBaHWsi R, C MOMOLLbIO NPOCTLIX Npeo6pa3oBaHuWii, NonyyaroT

Fupep = Fepr-

[ns HaxoxaeHus yrna @ Ucrnonb3yloT NPocToe reoMeTpuyeckoe NocTpoeHne (pUcyHok A.3).

AD+ BC DF-H
AD+BC . _DF-I

2 2
niim AD =DF - L,

T.e. ecnu OoT F oTnoXntb oTpesok L, nonyyaot M n AD=DM. Torga tg@ paBeH

_ AR 2H _ 2H
S AK AF-3L  H

tg e
3Has yron @, peakumio R, onpeaensioT no hopmyne

tg
-zL (A.2)

H* ) sin( B-1p)
2tgd sth @ - (A.3)

Ry=vy| LH+

Mpn NPOEKTUPOBaHUM KOHCTPYKLWIA Takoro npocuns peakuuio R, crnefyet cpaBHUBATb C HecyLUen
CMOCOOHOCTLIO FPYHTA OCHOBAHUA.
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a - cCxema apMOrpyHTOBOW CUCTEMBI; 6 - Cxema pa3pyLleHns apMOrpPyHTOBOW CUCTEMBI
PucyHok A.1

a - npegenbHOe paBHOBECKE NPU3Mbl OOPYLUEHUS FPYHTa; 6 - CUINIOBON TPEYronbHMUK
PucyHok A.2 - PacyeTHasa cxemMa apMOrpyHTOBOW KOHCTPYKLMU
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PucyHok A.3 - 'padmnyecknini npnem HaxoXxaeHUs OnacHOM NIOCKOCTU 0OpyLUEHUS TPYHTa
Mpunoxexne b

npoeKTMpOBaHMe reoCMHTEeTUYECKNX 06onoYeKk ons 6ypOBbIX cBamn
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1 - reocnHTeTMYECKasa 000mnoYka; 2 - apMaTypHbIN Kapkac cBau; 3 - arnacTUYHbIEe NOSICKU ANS KpenneHns
060n0oYKN K apMaTypHOMY Kapkacy; 4 - KOmnbLia XXeCTKOCTM apMaTypHOro kapkaca; 5 - npocnonka cnabbix
rPYHTOB; 6 - NPOYHbIE FPYHThI; 7 - obcagHasa Tpyba

PucyHok B.1 - Cxema ycTponcTtea 6ypoHabMBHON CBau B reOCUHTETUYECKOW 060MnoYKke
Ha pucyHke B.1 obonodka 1, cumtas B BUAE pykaBa M3 reOCUHTETUYECKOW TKaHu (MOAMNponuneH),
ofeBaeTCA Ha apMaTypHbI Kapkac 2 OO0 ero norpyxeHus B obcagHyto TpyOy 7 M 3aKpennsieTcs Ha Hem

anacTUYHbIMKN Nodckamu 3 Ha YpOBHE KOJlel XXeCTKOCTU 4 Kapkaca. ,D,VIaMeTp obonoukn Doﬁ OOIMKeH BbITb
bonbLue anamMeTpa KapkKaca DK’ 4YTOObI Mocne M3BneveHus obcagHom pr6b| obonoyka nvena anameTp,

npeBbIlLAOWMNIA BHELWHWIA anameTp obcagHoi Tpyobl D-,p, paBHblii AMameTpy cTBona ckBaxuHbl D g,

ans  obecnedyeHust NMOTHOIO KOHTakTa OOKOBOM NOBEPXHOCTU CBaM C TPYHTOM WU yAaepXaHua
CBEXeyIoXXeHHOro GeToHa cBau oT NPOHNKHOBEHNA B cnabble crnou rpyHTa.

Ons pacyeTa Heobxoaumon NMPOYHOCTN TeOCUHTETUYECKOro mMartepuana obornoukn pekomMmeHayeTcA
CXema, npeacrtaBliieHHaA Ha PUCYHKe b.2.

N30bITOUHOE faBneHne BHYTpM 060OYKM onpeaenstoT no gopmyne

Ap = p6 = Per (B.1)

roe pPg- WHTEHCUBHOCTb FOPU3OHTalIbHOro AaBlieHunsA OeToHa B HWXKHEN ToYke criaboro crosi FPyHTa.
Pe ="e (H+hy), (6.2)

roe H - rnybuHa oT oTMeTkM Bepxa cnaboro crnosi rpyHTa;
28



hc_,. - MOLLHOCTb cnos cnaboro rpyHTa;
Y5 - yOenbHbI Bec 6eToHa, Y4 =24 kH/m 3.

pcr - WHTEHCMBHOCTb TOPU3OHTAlrlbHOro AdaBlieHunsa cnaboro rPyHTa B HWXHEN TouKe cnos,
onpegensemas no coopmyne

Per = }‘“'(Ycr 'hcr +(;) ) (B.3)

roe i - koadppuumeHT GOKOBOro AaBreHnst crnaboro rpyHTa, KOTOpbI MOXKHO MPUHSATL MO dhopMyne oTnopa
rpyHTa

L=1g%(45°+0/2), (5.4)

roe (- yron BHYTpPeHHEro TpeHud cnaboro FPYyHTA;

Yer - YAENbHBIA BEC CNaboro rpyHTa;

q - VHTEHCUMBHOCTb pPaBHOMEPHO pacnpenerieHHOW Harpy3kM Ha MOBEPXHOCTM craboro rpyHTa,
onpegensemas no coopmyne

i-n
7= 2k Y (6.5)
1=

roe .33!- N 7; - MOLLHOCTb ” yp,eanblﬁ BeC BbllleNneXalunx CrioeB rpyHTta.

1 - npoYHble rPpyHTHI; 2 - cnabas npocnonka rpyHToB; 3 - reocMHTeTnYeckas obonoyka; 4 - CBeXeynoXeHHbIN
6eToH cBau
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PucyHok B.2 - Cxema k pacdeTy n3bblTo4HOro AaBneHns 6eToHa Ha reoCUHTETMYECKY0 060NoYKy

Ycnoswue paBHoBecus N0 ocu X (pucyHok B.3).

s
ZX:EGR-dz-E-sm?—&p-dz-R-d&:D’ (5.6)
M R
W3 KoToporo crneayeT “R = T , (B.7)
roe & - ycrioBHasl TonwmuHa ob60omnoyKkm.
PagvanbHble HanpsbkeHUs Tak ke paBHbI
(B. 8)

Tp-o=Ng,

rae NR - pagunanbHOE pacTtAarmeawllee ycunume B 060noq|<e, Ha eanHuly ee AOnuHbl, onpeaendaemMoe no
(5.9)

dopmyne
Np=~tpR.

i

PucyHok B.3 - PaBHoBecue anemeHTa 060n04km
Mpunoxexne B

Mpumepbl 06ycTpoNCcTBaA M pacyeTa apMOrpyHTOBbLIX CUCTEM
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1 - BypoBble cTONObI YyCTOS; 2 - UCKINIOYEHHAas N3 pacdeTa YyacTb dNopbl JABAEHUS rpyHTa; 3 -
apmupyoLLme NpoCronku; 4 - ocTaBLUasACsa YacTb 3MOPbl AaBNEHUS rpyHTa
PucyHok B.1 - ApmupoBaHue KOHyCOB

1 - MOHONUTHBIN NTEHTOYHbIN PyHOAMEHT; 2 - xene306€eTOHHbIE BNOKN NMLEBOW CTEHKU; 3 - LebeHOoYHbIe
OpeHaxHble NPU3Mbl; 4 - apMUPYHOLLME 3NIEMEHTLI B BUAE apMaTypHbIX KapkacoB; 5 - webeHovHas nogyLika
nof AMBaHHbIN 61oK; 6 - ropnsoHTanbHasi NNuTa guBaHHoro 6oka; 7 - noadepmeHHuK; 8 - wkadHas
CTeHka; 9 - nepexogHasi nnnta; 10 - fOpOXHOE NOoKpbITHE; 171 - WebeHo4YHas noayLika Ana onvpaHus
nepexogHov NNuTel; 12 - APEHUPYIOLWLMIA TPYHT 0OpaTHOWM 3ackInku; 13 - rPyHT Hacbinu

PucyHok B.2 - YcTon gusaHHoro tmna
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1 - NponeTHoe CTpoeHue; 2 - HecyLLne areMeHTbl YCTos; 3 - niueBas CTeHKa apMOrpyHTOBOWN cuctemebl; 4
- cBau (pyHaamMeHTa nuueBoun CTeHku; 5 - 3arnybneHne apMOrpyHTOBOW CUCTEMbI AN pas3rpy3kn pocTeepka
ycTos; 6 - onacHas NOBEPXHOCTb CKOMBXEHWS; 7 - eCTECTBEHHAs MOBEPXHOCTb NOTEHUMANsHO ONON3HEBOro
CKIOHa; 8 - apmorpyHToBasi cuctema; 9 - nepexogHble nnuThbl
PucyHok B.3 - MHOrodyHKkunoHansHble apMOrpyHTOBbIE CUCTEMbI MOCTOB M NMyTenpoBO4OB

A 1

-1 -1

vz

N\

1 - cBan xene300eToHHbIEe (MPU3MaTUYECKNE NN KpYITble); 2 - xene306eTOHHbIA poCTBEpPK; 3 -
Xene3obeToHHbIN yNnop; 4 - NuueBasi CTeHka; 5 - HUWa B pocTBepke; 6 - OypoBble cBan
PucyHok B.4 - dyHoameHTbl cBalHble
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a - apMupytoLme aremMeHTbl U3 reoTeKCTUNS, NiueBas cTeHka rmbkasi, He BOCNpUHMMaloLLas Harpy3ok; 6
- apMUpYyIoLLME SMNEMEHTbLI N3 reoTKaHN, NuueBasi CTeHKa He3aBMCHMMas, BbIMOMHAOLWAs 3aLMTHYO POrb; 8 -
apMOrpyHTOBas KOHCTPYKLMA U3 PYNOHHBLIX MaTepuarnos, NMueBas ceTka U3 TOHKUX NaHenen, HaBeLleHHbIX
Ha apMOTrPYHTOBYO KOHCTPYKLIMIO BHAXNECTKY
PucyHok B.5 - CtaTuueckn onpegenvmble apMOrpyHTOBbIE CUCTEMBI

a - nuueBasi CTEHKa B BMAE CMNSIOLWHON NUTLI HA BCHO BbICOTY COOPYXEHUA, apMUpyrone anemMeHTbl -
MeTannmyeckme Kapkachbl U reopeLlEeTKH; 6 - apMupyrouime anemMmeHTbl U3 MeTarifin4eCknx Kapkacos,
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nuueBast CTeHKa 13 cBopHbIX GrOKOB, BOCMPUHMMALOLLIASA AABMEHNEe FPyHTa M Nepeaatollas ero Ha
apMupyloLLme 3NEMEHTLI; 8 - apMUPYIOLLME 3MNIEMEHTLI U3 reopeLLeTKN, NULEBas CTeHka U3 rabroHoB,
3anosHeHHbIX LWeGHeM Ans 3aleMeHUsl reopeLLeTok
PucyHok B.6 - CTaTuyecku HeonpeaenMble apMOrpyHTOBbIE CUCTEMBI
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PucyHok B.7 - Buabl MexaHn3MoB paspyLleHUsi apMOrpPyHTOBBIX CUCTEM, NPUBOAALLUX UX B NpedenbHble
COCTOSIHUSA
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OTHOCHTENBHOE YONWHEeHW:, Y

1 - KpaTKOBPEMEHHOE UCMbITAaHNE Ha pa3pbIB; 2 - 2 MuH; 3 - 1 cyTku; 4 - 1 mecauy; 5- 1 rog; 6 - 10 nerT; 7 -
114 net - NPOYHOCTb NpU paspbiBe
PucyHok B.8 - O6Lwmin BUO ceMeicTBa M30XPOH MO pesyrbTaTam cepTUdukaumm nosIMMepHbIX
reoCMHTETMYECKMX MaTepraroB Ha MOn3y4yecTb
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OTHocuTenNkLHOE YOnuHeHue, %

PMC)/HOK B.9 - Onpe/J,eneHme Pa3HOCTN OTHOCUTESIbHOIO yaAnnMHeHnA MmaTtepuana 3a OI'Ipe,El,eJ'IeHHbIﬁ
NPOMEXYTOK BpEMEHN ero aKkcniyatauynum
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L
a - cunbl, AencTByoLWME Ha Npuamy obpylieHns rpyHta ABC; 6 - cunoBom MHOroyronbHuk; AB -
pacyeTHas NfoCKOCTb apMOrpyHToBoN cuctembl; AC - MOBEPXHOCTb 3aChIMKK; & - YTON HaKIoHa pac4yeTHOM

G ot Beptukanu; S;, S,

nnockocTn AB k BepTUKanu; [3 - yron HaknoHa K ropusoHTanu apMUpYoLLMX a1eMEHTOB; G - BEC Npuambi
o6pywenusi; G.- paBHopencTByowwas Beca G u cun nHepumn K G u K‘,,G ; T)- yron oTKIIOHEHUS CUnbl

, §,- ycunus B apMUpYIOLLIX 3MEMEHTaX; SZ' CyMMapHoe ycunue B
apMuUpyoLmnx anemMeHTax; R - peakuus, AeNCTBYOLAs CO CTOPOHbI HEMOABMXKHOIO MacCcuBa rpyHTa Ha

npu3my o6pyLLEHUS; @, - Yron BHYTPEHHEro TPEHUS FPYHTa C YYETOM ero CHWKEeHUsi nog AencTBmemM

cencMmyecknx konebaHum
PucyHok B.10 - Cxema Kk pacyeTy apMOrpyHTOBOW CUCTEMbI C yHETOM CENCMNYECKOro BO3OENCTBIUSA
Mpumep nocTpoeHns anopbl:

H=4 m; v, =18kH/M3; ©0=30° A/ =0,5m;

OpanHaThl 3Mopbl NoacYUTaHbl Mo dopmyne p=A,Yh .

MokasaHHbI Npuem MNpuUMeHUM Ans cBobogHo AedhopMUPYEeMON apMOrpyHTOBOW CUCTEMbI, Koraa
NULEeBas CTeHKa He ABMNSETCS CUMOBLIM 3/IEMEHTOM M He BNUSIET Ha pacnpeaeneHne OaBheHus rpyHTa u
YCUIUiA B apMUPYHOLLIMX 3TIEMEHTax.

1

Mocne nocTpoeHusa anopbl (pycyHok B.11) ycunusa pacnpeaensitoT no apMUpYOLWMM 3rieMeHTaM.
[omkHo 6bITb 06ecnevyeHo paBeHCTBO YCUMNIA B apMUPYIOLLMX 3rIEMEHTax nroLiagun antopsbl.

i=n

24 4=48 KH/m; .ZS'a!- =43 KH/m.
1=Q
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1 - nNMUeBast rpaHb apMOrPYHTOBOW CUCTEMBI; 2 - apMUPYHOLLNE 3NIEMEHTLI; 3 - MOBEPXHOCTb MPYyHTa; 4 -
antopa MHTEHCUBHOCTM YCITOBHO pacnpeaeneHHOro yCunmust B apMmnpyoLLmx aneMeHTax; 5 - yeunus B
apMUPYIOLNX 3rIeMeHTax
PucyHok B.11 - MocTpoeHre antopbl UHTEHCUBHOCTM YCINOBHO pacrnpeenieHHOro yCunmst B apMUpyoLLmnx
anemeHTax v onpeneneHne YCUnmm B aTuX anemeHTax
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a - cXxema pacnpegernieHna npoaosibHbIX CUIl Npu NOCTOSIHHOM MO BbICOTE MapKe reoCUHTETUKN n

NOCTOSHHOM Wware A ; 6 - Touka A - orpaHuueHne pocta NpoaoNbHbIX cun BenndmnHoit S, P ; e -

pacnpefeneHme kacaTenbHbIX HaNPSHKeHWiA: [ - yuacTok cun TpeHmus nokost; £, - yuacTok cun TpeHus

OBWXEHUA
PucyHok B.12 - 3niopbl NpOAONbHBLIX CUIT B apMUPYIOLLMX NPOCIONKax

Bubnuorpacusa
[11 CM 50-101-2004 TllpoekTupoBaHMEe W YCTPOWCTBO OCHOBAHUM M (PYHOAMEHTOB 30aHUA U
COOpYXeHui

[2] CIM 50-102-2003 lNpoekTMpoBaHue 1 YCTPOUCTBO CBaNHbIX (PyHOAMEHTOB
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YK 624.21.09/624-2 OKC 93.040

KnioyeBble cnosa: apMOrpyHTOBblE CUCTEMbI, aPMUPOBAHHbLIA TPYHT, MOCTOBOE CoopyXxeHue,
aBToMobunbHas gopora, noanopHble CTeHbI
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