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Mpeaucnosue

Lenn n npuHumunbl cTaHgapTu3aumm B Poccninickon epepaunm yctaHosneHbl PeaepanbHbim
3aKOHOM OT 27 paekabpsa 2002 r. No 184-®3 «O TexHUYECKOM pPeryinpoBaHMM», a npaBuia
pa3paboTku - noctaHoBneHnem lMpaBuTtenbcTBa Poccuiickoit ®eaepaunm ot 19 Hosbps 2008 r.
Ne 858 «O nopsagKe pa3paboTKM U yTBEPKAEHUA CBOAOB NPaBUAY.

CBeaeHuA o cBoae npasun

1 UICNONHUTENIN - OAO «BHUWUT nm. B.E. BeaeHeeBa»

2 BHECEH TexHunuyecknm KommuteTom no ctaHgaptmsaumm TK 465 «Ctpoutenbctso»

3 TOAINOTOB/IEH K yTtBepxaeHuUto [enapTaMeHTOM apXUTEKTYpPbl, CTPOUTENbCTBA W
rPagoCTPOUTENBHOM NOIUTUKM

4 YTBEPHKAEH Mpurkasom MuHUCTEpCTBA perMoHanbHOro passutma Poccuinckoin ®epepaumm
(MuHpervnon Poccuu) ot 29 aekabpsa 2011 r. Ne 635/18 v BBeaeH B geicteume ¢ 1 aHBapa 2013 r.

5 3APETMCTPUPOBAH ®epnepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPEerynpoBaHUIO WU
meTponornn (PocctaHgapt). Mepecmotp CM 39.13330.2010 «CHuM 2.06.05-84* MnoTuHbI U3
rPYHTOBbIX MaTepuanosB»

UHpopmauus o6 usmeHeHUAX K HacmoAwemy ceody rnpasusa nybaukyemcsa 8 ewe200HO
u30a8aemMoM UHPOPMAUUOHHOM yKaszamese «HayuoHanbHble cmaHOapmel», a mMeKcm
UsmMeHeHUll U MOMNPABOK - 8 exemMeCAYHO Uu30asaembiX UHGOPMAUYUOHHbLIX yKazamenax
«HayuoHanbHble cmaHdapmel». B cay4yae nepecmompa (3ameHsl) uau ommeHsl HACMOoAW,e20
cmaHoapma coomsemcmayrouee yseoomMsaeHue byoem onybauKo8aHO 8 exemMeCcAa4YHo
uzoasaemom UHOPMAYUOHHOM yKazamene «HayuoHanbHbIE cCmMmaHoapmoi».
Coomeemcmeyowaa UHGOPMayusa, ysedomsaeHue U MmeKCmbl pPa3mMewaromcs Mmakie 8
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UHopMayuoHHoU cucmeme obu,e2o rnoabL308aHUA - HA oguyuansbHom calime pa3pabomyuKka
(MuHpeauoH Poccuu) 8 cemu MHmepHem.

COAEPXAHME

1 O0sacTh NPUMEHEHUS

2 HopMaTuBHbBIE CCHUIKH

3 TepMHUHEL B OIIPEICICHUS

4 OO01IHe MOI0KEHHUS

5 3eMIIsIHBIC HACKHITHEIC JIOTHHEI

6 3eMiIsIHBIC HAMBIBHBIC IIJIOTUHEBI

7 KaMeHHO-3eMJIIHbIC 1 KAMEHHO-HA0POCHBIC IJIOTHHEI

8 TpeboBaHUA K OXpaHe OKPYKAIOIIEH CPEIBI

9 OCHOBHBIE ITOJIOKEHHS pacyeTa INIOTHH

[Ipunoxenne A (pekoMerayemoe) Y cinoBusl HEOOXOIUMOCTH YIETa IOPOBOIO JABICHHUS

[Ipunoxxenrne b (pekomenayemoe) KOHTPOJIb COCTOSHHS COOPY)KEHMH M OCHOBAHMH B

MIEPUOJI CTPOUTEIBCTBA M DKCILIYaTalluN

IIpunoxxenne B (pexkoMenayeMoe)  KOHCTPYKIIMS  CONPSDKEHHMS  I'PYHTOBBIX

IPOTUBOPUILTPALMOHHEIX YCTPOUCTB CO CKAILHBIM OCHOBAHUEM

IIpunoxenue I” (pexkomenayeMoe) IloTepu rpyHTa Ipy HAMBIBE 3€MIISTHBIX IUIOTUH

IIpunoxenne JI (pexkoMmenjyemoe) PacyeT HOpMBI OTMBIBA T'PYHTA NPU BO3BEJICHHHU

3€MJISIHBIX HAMBIBHBIX IJIOTHH

[Ipunoxeune E (pexkoMmenayemoe) PacdeTnl rpaHuil  30H (QpaKIMOHHMPOBAHUA U

OCPEIHECHHOT'0 3¢pHOBOI'0 COCTaBa HAMBITOI'O TPDYHTA B NOIIEPSYHOM CEUCHUH IJIOTHHEI

IIpunoxxenne XK (pexkomennayemoe) IIpoekTHpoBaHME IJIOTHMH  CO  CTaJbHBIMH
nadparMaMu

[punoxenne WM (pexoMenayemoe) PacyeT yCTOHYMBOCTH OTKOCOB II0  CIIOCOOY

HAKJIOHHBIX CHJI B3aMMOJICHCTBHS

[Ipunoxenne K (pexomenayemoe) Ocobennoctu pacuera achaabTo0eTOHHBIX aruadparm

M MX BIWSHUE Ha PA0OTY IIJIOTHHEI

IIpunoxenne JI (pexkomenayemoe) OIlleHKa COCTOSHHS, OCHOBHBIC BWJIbl HApYIICHHH,

PEMOHT U PEKOHCTPYKIUS INIOTHH

Cn 39.13330.2012
CBOA NPABUN

MNNOTUHbI U3 TPYHTOBbLIX MATEPUANOB
ROCK fill dams

[Oarta sBegeHuna 2013-01-01

1 ObsacTb npuMeHeHU st

HacTtoawmii cBog, NpaBua pacnpocTpaHAeTCcA Ha NPOEKTUPOBAHME HOBbLIX U PEKOHCTPYKLMIO
CYLLECTBYIOLWMX MNOTUH (MW HANOPHbIX Aamb) M3 TPYHTOBbIX MaTepuanoB (3eMNsHbIX
HaCbIMHbIX U HAMbIBHbIX, KAMEHHO-3EMNSAHbIX U KaMeHHO-HAabpOCHbIX), BXOAAWMX B COCTAaB
CUCTEM  Pa3IMYHbIX BWUAOB CTPOUTENbCTBA  (IHEPreTUYEcKoro, rMApPO3HEepPreTUYecKoro,
Me/IMOPATUBHOrO).
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Mpn NPOEKTUPOBAHUWU NNOTMH, NPEeAHA3HAYEHHbIX ANA CTPOUTENbCTBA B CEMCMMUYECKUX
palioHax, Ha MPOCaZOoYHbIX U HabyxaloWmMX rPyHTax, a TaK¥e Ha NAoLWaZKax, NoABep KeHHbIX
OMON3HAM, CeNiM W KapCTy, HAANEXWUT Y4YUTbiBaTb [OMNOJHUTE/NIbHbIE TpeboBaHuA,
npeabaBAAEMbIE K CTPOUTENIbCTBY COOPYIKEHUI B YKa3aHHbIX YC0BUSAX.

2 HopMaTuBHbBIE CCHLIKH

CIn 23.13330.2011 «CHwuM 2.02.02-85 OcHOBaHUA MMAPOTEXHUYECKUX COOPYKEHUA Y

CN _ 58.13330.2012 «CHwull 33-01-2003 TlwupgpoTexHuyeckme coopyrKeHnAa. OCHOBHble

NOJIOXKEHUA»
FOCT 19185-73 N'mapoTexHuka. OCHOBHble NOHATUA. TepMUHbI U onpeaeneHua

FOCT 26263-84 pyHTbl. MeTog nabopaTopHOro onpeaeneHuns TenaonpoBoAHOCTU MepP3/bIX
FPYHTOB.

MpumeyaHue - [pM NONb30BAHUM HACTOAWMM CBOAOM NpaBuA LenecoobpasHo MpoBepUTb
OENCTBME CCbINOYHbIX CTaHZAPTOB M KnaccudMKatopoB B WMHPOPMaUMOHHOM cucTeme obuiero
No/b30BaHMA - Ha oduUMANBbHOM CcaliTe HauMoOHaNbHOro opraHa Poccuiickoit degepaumm no
CTaHAapTU3auUMM B CeTM MHTepHeT MAM MO eXKeroAHo M34aBaeMomy WMHPOPMaLMOHHOMY YyKasaTesto
«HaunoHanbHble CTaHAAPTbLI», KOTOPbIM ONy6/IMKOBaH MO COCTOSHUIO Ha 1 SHBapA TeKyLwero roga, 1 no
COOTBETCTBYIOLMM EKEeMEeCAYHO M343aBaeMbiM MHOOPMALMOHHBIM YKasaTensam, onybiMKOBaHHbIM B
Tekywem rogay. ECiM cCbiNoYHbIN AOKYMEHT 3ameHeH (M3MeHeH), TO MPU MOJAb30BaHUN HACTOALLMM
CBOAOM MNpaBuA cledyeT pPyKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEeHEHHbIM) JOoKymeHTom. Ecam
CCbIIOYHbIA MaTepuan OoTMeHeH 6e3 3ameHbl, TO MOJIOXKEeHWe, B KOTOPOM JaHa CCblIKa Ha Hero,
NPUMEHAETCA B YacTW, He 3aTparneatoLLei 3Ty CCbIKY.

3 TepMuHBI U onpeaeIeHUs

TepmuHbl U onpeaeneHna, UCNONb30BaHHbIE B HACTOALLEM CBOAE MNpaBuA NpuBeAEHbl B
TpakToBKe [OCT 19185, CM 23.13330 1 CN 58.13330.

4 O01IMe MoJ0KEeHUu

4.1 WHxeHepHble MU3bICKaHWA, B TOM YUCNe UHXEeHepHO-reode3nvyeckme, WHKeHepHo-
reo/iormyeckme, rmMapoMeTeoponorMieckne, HeobxoaMmble  ONA  NPOEKTUPOBAHUA U
CTPOUTENLCTBA NNOTUH U3 FPYHTOBbLIX MATEPUaNoB, cieayeT NPOBOAUTb C y4eToM TpeboBaHui
CM 58.13330, cneumduKM ruapoTeEXHUHECKOro CTPOUTENLCTBA U AOMNOJHUTENbHBIMU UCXOAHBIMM
OaHHbIMUM, cofepKaWMMNCA B 334aHUN Ha NPOEKTUPOBAHUE U YUUTBLIBAIOWMMU KOHKPETHbIE
YCNOBUA NPOEKTUPYEMOro 0H6bEKTA.

O6bem M MeToAMKA UHKEHEPHO-TE0NOTMYECKMX U3bICKaHMIA, Naowaab U rnybuHa nsyyeHms
NHXXEHEePHO-reo/IorMYeckoro paspesa AO0J/IKHbl COOTBETCTBOBATb CTaAMWM MPOEKTUPOBAHUA,
CNOXHOCTW NPUPOAHON 06CTaHOBKM, TUNY U NAapameTpam NAOTUHbI.

4.2 TINOTUHbI W3 TrPYHTOBbIX MATEPUANOB B 33aBUCMMOCTM OT MaTepuana uUx Ten WU
NPOTUBODUABLTPALUMOHHbIX YCTPOMCTB, a TakKe cnocoboB Bo3BeAeHMA, NOAPA3AENAOT HA TUMbI,
OCHOBHbIE M3 KOTOPbIX YKa3aHbl B Tabauue 1.
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Tabnuuya 1

Tun NNOTUHbI OTAnumnTeNnbHbIE NMPU3HaKn

3emnsHanA HacbinHas (pa3gen 5) [[PYHTbI OT FANMHUCTBIX A0 FPaBUIMHO-rasIeYHUKOBbLIX; OTCbINAKOT HACYXO
C YNIOTHEHMEM UK B BOAY

3eMnsaHaA HambiBHaA (pa3gen 6) [[pPyHTbI OT  TAMHWUCTBIX A0 MEeCYaHO-TPaBUMHLIX W TPaBUMHO-
rasieYHMKOBbIX; HAMbIBAIOT CPEeACTBAMM MMAPOMEXAHNU3ALMM

KameHHo-3emnaHasA (pasgen 7) |[FpyHTbl Tena - KpynHOO6/0MOYHbIE; NPOTUBOGUALTPALMOHHbBIX
YCTPOWCTB - OT FIMHUCTbIX A0 MeIKonecyaHbIX

KameHHo-HabpocHas (pa3gen 7) |TpyHTbl Tena - KpynHoob6aOMOYHble; NPOTUBODUALTPALLMOHHLIE
YCTPOMCTBA M3 HErpyHTOBbIX MaTepuanoB WM KOMOUHMPOBAHHbIE:
FPYHT + MHbEKUMA, 1 T.N.

4.3 Tun nnotuHbl (Tabnmua 1) cnepyeT BbIGBUPaATb B 3aBUCMMOCTM OT TOMoOrpaduyeckmx U
MH)XEHEPHO-TeO/IOTMYECKMX  YCNOBMI  OCHOBaHMA U Beperos, rMAPONOTUYECKUX WU
KAMMaTMUUYECKUX YCN0BUIA pailioHa CTPOUTENbCTBA, BEIMYMHbBI HAanopa BOAbl, HaIMYMA FPYHTOBbIX
CTPOUTENbHLIX ~ MaTepuanoB, CEMCMUYHOCTM paioHa, obuwei CxXembl OpraHusauum
cTpouTenbcTBa W nNpousBoAcTBa paboT, ocobeHHOCTeM nNponycka BOAbl ANA  HYXA
CTPOMTENBLCTBA, CPOKOB BBOAA B 3KCM/IyaTaLMIO U YCIOBUIA SKCNAyaTaLMm NAOTUHBI.

TN N KOHCTPYKLMIO NAOTUHDBI cieayeT BbiIbMpaTb HAa OCHOBAaHMWU TEXHUKO-3KOHOMMUYECKOTO
CpPaBHEHMA BapMaHTOB, YYMTbIBAIOLLMX TEXHONOTMIO CTPOUTENbHbLIX PaAboT, a TaKKe obLLyto
KOMMOHOBKY runapoysna. CpaBHMBaeMble BapWaHTbl AO0MAXHbI MMETb OAMHAKOBYIO CTEMEHb
NpPopaboTaHHOCTM U HaAeXHOCTU. [OnA BO3BEAEHMA NAOTUHbI U3 TPYHTOBbLIX MAaTEPUaNoB
HaaNEeXUT NpeaycMaTpuBaTb WMCNOAb30BaHME TPYHTAa M KaMHA, MOJYYEHHbIX M3 MNOAE3HbIX
BbIEMOK W/IN Kapbepos.

4.4 Bo3segeHue NNOTUH U3 FPYHTOBbIX MAaTepuasioB BO3SMOMKHO KaK Ha CKasibHbIX, TaK U Ha
HECKAa/IbHbIX TPYHTAaX OCHOBAHWA.

BosseaeHne naotuH | 1 |l KNaccoB Ha HeCKaNbHbIX FPYHTaX OCHOBAHMWA, COAEPKALLMX
BOAOPACTBOPMMbIE BK/OYEHUA [OMNYCKAETCA TONbKO NOC/Ae MNPOBEAEHUA WUCCAeA0BaHWUM
CKOPOCTM PacCoO/ieHMA U  BbIWENAYMBAHMA UM yyeTa ITUX MPOLLECCOB MNpPU  OLEHKe
GUNbTPALMOHHOIO  pacxoga, YCTOMYMBOCTM UM edOpMUPYEMOCTU  COOpYKeHua. [na
npeaoTBpaLLEHMA BbiWENaYNMBAHNA TPYHTOB OCHOBAHMA MOTYT NPeAyCMaTPMBATLCA Pa3/INyHble
KOHCTPYKTUBHbIE Mepbl (HanpMmep, yCTPOMCTBO NOHYpPOB, 3ybbeB, 3aBec, N0Aa4a HaCbILWEHHbIX
PacTBOPOB B OCHOBaHMWeE NAOTUHbI U Ap.).

Mpwn CTPOUTENBLCTBE MIOTUH M3 TPYHTOBbLIX MaTepManoB Ha TOopdAHOM M 3aTopPOBAHHOM
OCHOBaHWN HEOHXOAMMO BbINOJIHATL MPOrHO3 Pa3NoXKeHua Topda BO BPEMEHWU U y4eTy 3TOro
npouecca Npu 060CHOBaHUM YCTOMYNBOCTU COOPYIKEHUA.
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MNOTUHbI Ha WAUCTBIX TPYHTax [OMyCKaeTcA BO3BOAMUTb TOJIbKO MNPW  HaA/exallem
060CHOBaHUN.

4.5 MNpun oueHKe KayecTBa MPYHTOB HECKANbHOrO OCHOBAHWUA HAJNeXWUT obpawaTb ocoboe
BHMMaHME Ha HaNnyme B HEM:

cy$ddO3MOHHbBIX M NPOCAAO0YHbBIX FPYHTOB;

FPYHTOB, B KOTOPbIX NPV BO3BEAEHMM MJIOTUHbI MOKET Pa3BMBaATbCA MOPOBOE AAB/NEHME B
CBA3M C UX KOHcoMaaumen (npunoxerme A).

4.6 Mpw ouEeHKe KayecTBa CKa/lbHOrO OCHOBaHUA cneayeT obpawatb 0coboe BHUMaHME Ha
HaAn4YMe B HEM:

NMOKPOBHbIX OT/I0XKEHUN;

HGYCTOHHMBbIX MacCcuBoB, 06pyLU€HVIe KOTOPbIX MOXeT CcyuwecCtBeHHO MNOoB/NATbL Ha
CTPOUTENDBCTBO U 3KCNANYyaTaUUIO NNOTUHDI,

30H Pa3/IOMOB U TPELLMH Pa3rpy3Ku, OPUEHTUPOBAHHBIX BAOb A0O/IMHbI;
TPELWMH, 3aN0/IHEHHbIX MaNIONPOYHbIMU UM NETKOBLIMbIBAEMbIMW FPYHTaMU;
TEKTOHMYECKMX HapYLUEHWUI;

0oCnabneHHbIX 30H, KOTOPble MOTYT Mo BAUAHMEM GUABTPALMM U HACbILEHUSA UX BOOOM
OKa3aTbCA HEYCTOMUYMBLIMU M Pa3pyLLATLCS;

Y4aCTKOB KapCTa.

4.7 MNMpy NPOEKTUPOBAHMM MNAOTUH U3 TPYHTOBbLIX MATEpPUanoB CleayeT Y4YuUTbiBaTb CNocob
npou3soacTBa paboT nNo ux Bo3BeAeHMUIO. [NA KaxKAOro 3n1emMeHTa NAOTUH AOJIXKHbl ObiTb
pa3paboTaHbl TEXHUYECKME YC/NIOBMA HA €ero BO3BEAEHWEe C y4eTOM maTepuana, cnocoba
npon3BoACTBa PaboT, KNMMATUYECKUX, UHIKEHEPHO-TEONIOTMYECKUX U APYTUX MECTHbIX YC0BUIA,
npeAycMaTpuBaTb TaKXKe KOHTPOAb KayecTBa paboT, obecneuymBatollero HagexHyw paboty
NAOTUH. TEXHUYECKME YCIOBUSA MOTYT M3MEHATLCA U YTOYHATHCA B NPOLLECCe CTPOUTENLCTBA.

4.8 MNpX NpOEeKTUPOBaHMWU NAOTUH, NpPeAHA3HAYEHHbIX ONA CTPOUTENbCTBA B CEBEPHOM
CTPOUTENbHO-KIMMATUYECKOM 30HE, HAONEXKNUT YyYUTbIBATb M3MEHEHME PUINKO-MEXaHUYECKUX
CBOWCTB FPYHTOB MPW 3amMep3aHUM U OTTanBaHUW, TeMNepaTypHO-BAAXKHOCTHbIE U3MEHEHUA B
Tene NNOTUH NpPU pacyeTax HaNpAXeHHO-AedOPMUPOBAHHOIO COCTOAHMA W YCTOMYMBOCTU
OTKOCOB.

4.9 B npoeKTax NNOTUH HEOBXOAMMO NpeaycMaTpMBaTb CNeLnanbHbI NPOEKT NPUMEHEHUA
KOHTPONbHO-U3MepUTeNbHOM annapatypbl (KUA) ana npoBeaeHUs HaTypHbIX HabatoaeHM 3a
paboTol CoOpyKEeHMA KaK B Mpouecce CTPOUTENbCTBA, TaK M B Mepuog, ero aKCnayatauuu.
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KOHTpOANb COCTOAHMA NAOTUH B Nepuos CTPOUTeNbCTBA M 3KCNyaTauMu MNPOU3BOAUTCA B
COOTBETCTBUU C pEKOMEHAAUNAMUN Npunoxkenma b.

4.10 PeKOHCTpPYKUMUIO NNOTUH M3 TPYHTOBbIX MATEPUANOB CneayeT OCYLWeCTBAATb MpwU
HeobxoaMmocCTH:

noBblleHnA TpeboBaHUIM K HALEKHOCTU COOPYKEHUA W YCNOBMAM €ro 3KchnayaTauuw;
NOBbILEHMA SKOHOMMUYHOCTM COOPYKEHMA 3a CHET 3aTPaT Ha ero aKCcnyaTaumio;

yBe/IMYEeHMA NPU3Mbl PErYIMPOBAHMA BOAOXPAHUNNLLA;
BbINOJIHEHUA AONONHUTENbHbIX TPEBOBaHMIA NO OXPaHe NPUPOAHONM cpeabl.

4.11 NpoeKTaMn PEKOHCTPYKLMN NAOTUH U3 TPYHTOBbLIX MaTepPMUanoB A0MKHbI OblTb yYTEHbI
pe3ynbTaTbl 06CNe40BaHMIA SKCNYATUPYEMOTO COOPYKEHMA U HEOOXOAMMOCTb PEKOHCTPYKLUM
CONPAraloWMXCcA C HUM COOPYKEHUI (BOAOCAMBHBLIX NNOTUH, BOAOCAMBOB, 34aHui [IC,
LU/1t030B, PbIOBONPOMNYCKHbIX COOPYKEHUM U Ap.).

®dU3nKo-mexaHn4YecKue, ¢Ml1praLl,MOHHble n TGHI‘IO(‘JVBW-IGCKMG XdPaKTepPUCTUKU TPYHTOB,
ncnoJsibsyembix gna sossegeHuna NNO0TUH

4.12 [Ona npoeKkTUpOBaHMA NAOTMH WU Aamb U3 TPYHTOBbIX MaTepuanoB HeobxoaMmo
onpeaenvTb COAEpKaHMe B TPYHTax BOAOPACTBOPMMbIX CONEN, a TaKXKe OpraHMYecKux
npumecer U CTeneHb WX PasnoXeHua. ONs KaMHA U KPYynHOOBAOMOYHbIX MOpoA cnedyet
onpeaenatb BOAOMNOI/OLLEHNE.

XapaKTepUCTUKMU TPYHTOB (NPOYHOCTHbIE, AedopMaLMOHHble, GUNbTPALMOHHbIE) cneayet
onpenenAatb B cootBeTcTBUM € [OCT 26263, C y4eTOM COCTOAHMA MAOTHOCTU, BJIAXKHOCTU U
TemnepaTypbl, B KOTOPOM FPYHTbI ByAyT HaxoAMTbCA B NJIOTUHE B NPOLECCE ee CTPOUTENbCTBA U
SKcnAyaTauuu; anAa naotuH | Knacca - ¢ y4yeTom nocnenoBaTeNbHOCTM BO3BeAeHMA M BUAA
HanpAXeHHO-AePOPMMUPOBAHHOIO M TEMNEPATYPHO-BNAAKHOCTHOIO COCTOSIHUA.

4.13 Ina npoeKTnpoBaHma NNoTUH | 1 |l Knaccos cneayeT TakKe onpeaenartb:

COMPOTMB/IEHME CXKATUIO U KOIPPUUMEHT Pa3smMAr4aeMoCcTu UCXOAHOW FrOPHOM Nopoabl - ANs
KaMHS U KPYNHOOH6/10MOYHbIX FPYHTOB;

d)Ml'IpraLI,MOHHbIe M NPOYHOCTHbIE XaAPaAKTEPUCTUKU HAMDbITbIX U YNOXKEHHbIX OTCbINKOW B
BO4Y rPYHTOB C YHETOM AaHU3OTPOMNUMN,

MPOYHOCTb Ha OAHOOCHOE pacTaXeHue o: (B cayyasx HeobXxoAMMOCTM MPOBEPKU
TPELWMHOCTOMKOCTU FIMHUCTBIX NPOTUBODUIBTPALMOHHBIX YCTPOMCTB NAOTUH U Aamb);

Yro/l BHYTPEHHEro TPEHMA U yaebHOe CUeNnNeHNe AN KAMEHHOM HabpOoCKK Npu pasINYHOM
CTeneHu 3anoIHEHNA ee NYCTOT NbAoM (B C/ly4ae Nbao00bpa3oBaHUA B HU30BOW NpPU3ME).
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4.14 XapaKTepUCTUKM FPYHTOB, NpeAHa3HaAYeHHbIX ANS YKAAAKWU B TeNOo NAOTUH U Aamb, a
TaKXe T[PYHTOB WX OCHOBAHWUW cneayeT yCTaHaBAMBATb NO  MaTepuanam UHMKEeHepHo-
reonormyecknx u reomexaHM4YecKmx nccienoBaHuM.

Mpy NPOEKTUPOBAHMWM TPYHTOBLIX COOPYXeHuin | un |l KnaccoB XapaKTepPUCTUKM
MCNONb3yeMbIX CMecel onpeaensatoT NyTeM cneumanbHbiX MCCAe0BaHUN.

XapaKTepUCTUKMU FPYHTOB HaMbIBHbIX NAOTUH YCTaHAB/AMBAIOT C YYETOM AaHHbIX O NAOTUHAX -
aHanorax, BO3BeAEHHbIX U3 KapbepHbIX FPYHTOB, BAM3KMX NO 3epHOBOMY cocTaBy M dopme
YacTUL, K TPYHTAM NPOEKTUPYEMOrO COOPYXKEHUA WAWU pe3ynbTaTam MNpoBeAeHUs ONbITHOro
HaMbIBa.

Mpn Ha3HayYeHUU XapaKTEepPUCTUK TPYHTOB HAMbIBHbIX MNAOTUH HAANEXWUT YYUTbIBATb
d)Ml'IpraLI,MOHHbIe M NPOYHOCTHbIE XapPaKTEPUCTUKN C YHETOM aHUN3OTPOMUMN.

[Ona HeogHOPOAHbIX 3EMAAHbIX HaMbIBHbIX NAOTUH (CM. 6.10) M3MKO-MeEXaHUYecKue
XapaKTEPUCTUKM HAaMbITOTO FPyHTa cneayeT onpeaensTe OTAENbHO ANA KaXKA0M 30HbI.

4.15 HopmaTuBHble W pacyeTHble 3HAYEeHUA XapPaKTEPUCTUK TFPYHTOB (MJIOTHOCTD,
NMPOYHOCTHble, AedOPMALUOHHbIE U  PUABbTPALMOHHbIE MOKasaTenM W T.4.) cnepyet
YyCTaHaB/AMBATb NyTEM CTATUCTUYECKOM O6pPabOTKM pe3ynbTaToB MOsEBbIX M NabopaTopHbIX
onpeaeneHun.

PacyeTHble 3HAYeHMA XapPaKTEPUCTMK HaMbIBaeMOro rpyHTa (MecyaHoro, rpPaBUMHOIO,
raJe4YHUKOro) Bbile YPOBHA BOAbI B MNPYyAKE MOryT MNPUHUMATbCA MO Tabavue 2 €
KOPPEKTMPOBKOM MO pe3ynbTaTaM OMbITHOrO HaMbIBa.

Tabnuuya 2
Yron BHyTpeHHero TpeHusa |  KoadpduuymeHt
MnoTHOCTbL CyXoro
FpyHT 3 BOZ,OHACBILLEHHOrO rpyHTa | dunbTpaumu k,
FPYHTA pg, T/M
®, rpag, m/cyT
MNecok:
nblnesaTbli 1,35-1,50 22-24 0,5-5
MENKUIN 1 cpeaHui 1,45-1,60 24 - 30 2-25
KPYnHbI 1,55-1,65 30-32 5-35
rPaBeINCTbIN 1,60-1,75 32-34 10-50
paBUMHBLIN €  copgep’kaHMem 1,70-1,90 34 -36 >30
necka <50 %
MpumeyaHua
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Yron BHyTpeHHero TpeHus |  Koadouument
MAOTHOCTb CyXOro

pyHT 3
rPYHTa pg, T/M

BOAOHACLILWEHHOrO rpyHTa | duabTpaumm k,
®, rpag, m/eyT

1 JaHHble npuBeAeHbl 4S8 TPYHTOB C MOTHOCTbIO YacTuL, ps = 2,65 - 2,70 T/m3.

2 BosibliMe 3HaYeHuA NIOTHOCTU Py U KoadduumeHTa GuabTpaLumn k OTHOCATCA K TPYHTY C 3epHamu
OKaTaHHOW pOPMbI, MEHbLUME - K TPYHTY C HEOKaTaHHbIMM 3epPHaMMU.

3 bonblimMe 3HaYeHUA yrna BHYTPEHHEro TPEHMA OTHOCATCA K TPYHTY C HEOKaTaHHbIMW 3epHamMu,
MEHbLLME - K FPYHTY C 3epHamMM OKaTaHHOM GOpMbI.

4 Mpw yyeTe aHM30TPOMMM HAMbITbIX MEecYaHbIX FPYHTOB PEKOMEHAYEeTCA B pacyeTax GpuabTpauum u
YCTOMYMBOCTM OTKOCOB HaMbIBHbIX MJOTUH KOPPEKTUPOBATb NPWBELEHHbIE 3HaUYeHUA Ko3adpduLMeHTa
bUNbTPaALMM U yria BHYTPEHHEro TPEHMUA COFNACHO OMbITHLIM AaHHbIM.

MNnoTHOCTL CyXOoro rpyHta Aana yacTeil HambIBHbIX NAOTUH, HAaMbITbIX Mo BoOAy, cheayet
NPUHMMATb KaK cpegHee apmd)memqecxoe NNOTHOCTU CYXOro rpyHTa pqgd U NNOTHOCTU Pd,min
HaMbIBA€MOIO NPyHTa B MaKCMMaJ/ibHO PbIX/IOM COCTOAHUMN.

MPOYHOCTHbIE XapPaKTEPUCTUKM KPYNHOOBNOMOYHbBIX FPYHTOB A0MYyCKaeTcA onpenenaTb no
aHanoram M Ha 0OCHOBe MOAENMPOBAHMNA UX COCTABOB U NPOBEAEHNA UCMbITAHUIMA HA MOAE/NbHbIX
cMecsX.

4.16 NoKasatenn GU3MKO-MEeXaHUYECKMUX XapaKTEPUCTUK TPyHTa ANA COOPYKEHMA B LEe/IOM
MWW OTAENbHbIX €ro YacTel yCTaHaB/AMBAOT MPU PACYETHOW NAOTHOCTU Py, ONpesenieMon ¢

aosepuTenbHoi BepoaTHocTbio o = 0,95.

4.17 TNNOTHOCTb C/NIOXKEHUA TPYHTA MOXET HAa3HA4YaTbCs NepemMeHHOM Mo BbICOTE 3eMAHbIX
HaCbIMHbIX, KAMEHHO-HABPOCHbIX NJIOTUH C YYETOM:

M3MEHYMBOCTM COCTaBa M CBOWMCTB FPYHTOBOrO MaTepuana B Kapbepe W PacnosioXKeHus
FPYHTA B Tene NJ0TUHbI (KaK No BbICOTE, TaK U NO 31eMeHTam npoduns);

HarpysoK OT BbllLENeXKallux C/I0EB FPYHTa;
HanpAXXeHHO-4ePOPMUPOBAHHOIO COCTOAHMUS;
cnocoba OTCbINKM U YNIOTHEHMA TPYHTOBOrO MaTepmnana U UHTEHCUBHOCTM BO3BEAEHMA.

[Na NNOTUH, OTCbINAaeMbIX U3 KapbepoB, B Cy4yae HEOAHOPOAHOCTU UX COCTAaBa M CBOMCTB NO
ero naowaau v (nam) no rnybuHe NNOTHOCTb YKNAAKM FPYHTa Ha3HaYyaloT B COOTBETCTBUM C 4.15,
MCXOAA U3 KOHKPETHbIX FPYHTOBbIX YCN0BMI pa3pabaTbiBaeMOoro y4acTka MeCTOPOXKAEHUA.

Ona nnoTvH, BO3BOAMMBIX B CEMCMWUYECKUX pPaMoHaXx, MJIOTHOCTb C/AOMKEHWA TPyHTa B
BEPXHEN YacTu ux Npoduaa A0/XKHA Ha3HaYaTbCA B COOTBETCTBUM C TpeboBaHUAMU MPOEKTa.
Pasmepbl 3TOM YacTn onpeaenatoT PacieToM B 3aBUCMMOCTM OT KOHCTPYKLUMU NAOTUHDbI.
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OKoH4YaTenbHo HEO6XOLI,MMyPO NNAOTHOCTb C/NOXXEHUA TPYHTA MPUHUMAKOT MO pPe3ybTaTaM
CpaBHeHNA TEXHUKO-3KOHOMUNYECKUX noKasarene p33p36aTblBaeMbIX BapnaHTOB.

4.18 B npoeKTax HeobxoaMmo npeaycmaTpmBaTb reOTEXHUYECKMIA KOHTPOIb COCTOAHMA Tena
N OCHOBaHUA NNOTUHbI B MpoLLecce ee BO3BEAEHMA.

4.19 Ona nnotuH | 1 Il KNaccoB U3 rpyHTOBbIX MATepuanos craepyeTt npenycmaTpusatb
OMbITHble OTCbIMKY W YKaTKy MWW HaMblB TFPYHTOB Ha Yy4acTKax, npeanoyTuTenbHo
pacnonaraembix B npegenax npoduabHbIX 0HBEMOB MNPOEKTUPYEMOrO COOPYKEHUA, ANA
OTPabOTKN TEXHONOTUWU CTPOUTENbHbIX PAabOT, YTOYHEHUA PACYETHbIX XAPAKTEPUCTMK, 3 ANA
HaMbIBHbIX NAOTUH N NAOTMH BO3BOAUMBIX OTCbIMKOW rPyHTa B BOAY TaKXKe ANA onpeneneHuns
bpPaKLMOHNMPOBAHMA FPYHTA NO A/IMHE OTKOCA HAaMbIBa.

MNOTHOCTb KPYNHOOG/NOMOYHbBIX FPYHTOB KAaMEHHO-3eMAAHbIX W KaMeHHO-HabpOCHbIX
nnotuH Il n IV KnaccoB gonycKkaeTca HasHayaTb MO aHanoram € y4eTom 3epHOBOro COCTaBa
rPYHTa, NPOYHOCTU KAaMHA Ha C)KaTue, TOALWMHbI OTCbINAEMOro C/0A, a TaKXe MeToA0B ero
YNAOTHEHMA.

[NA NNOTUH C HErPYHTOBLIMU NPOTUBOPUALTPALMOHHBIMU 3NeMeHTamM (anadparma, sKpaH)
NNIOTHOCTb C/IOXKEHWUA FPYHTA Ha3HayaeTcsa C yyeTom TpeboBaHWM orpaHuyeHuns aedopmauni
3TUX 3/1IEMEHTOB /1A UCKNOYEHMA PacCTPonCTBa AePOPMALLMOHHBIX LBOB.

5 3emusinble HACBHINMHbIE MJIOTHHDI

5.1 3emnAHble HacbINHble MNAOTUHbI MO KOHCTPYKUMM Tena M NpPOTMBODUALTPALMOHHBIX
YCTPOICTB B Te€/le U OCHOBAHUM MOAPA3AENAOTCA HA BMAbI, OCHOBHbIE M3 KOTOPbIX YKa3aHbl B
Tabanue 3 1 Ha pucyHke 1.

Tabnuuya 3

DneMeHTbl NN0TUHbI Bua nNoTUHLI

Teno NNOTUHbI OpHopopaHasn (pucyHok 1, a)

HeogHopoaHan (pucyHoK 1, 6, 8) C 3KpaHOM U3 HEerpyHTOBbIX MaTepuanos
(pucyHok 1, 2)

C rpyHTOBbIM A4pOM (BEPTUKA/IbHbIM UAU HAKOHHbIM), (PUCYHOK 1, 9)
C HerpyHTOBOI AMadparmoli (pucyHok 1, e)

C rpyHTOBbIM 3KpaHOM (PUCYHOK 1, ()

MNpotnBodunbTpaunoHHoe |C 3ybom (pucyHok 1, 2)
YCTPOMCTBO B OCHOBaHMM

IOTUHbI C MHBEKUMOHHOWM (LLEMEHTALMOHHOM U Apyroi) 3aBecol (pUCyHoK 1, 9)

Co CTeHKOW, WnyHTOM (pUCYHOK 1, e)
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C noHypom (p1CyHOK 1, )

MpumeyaHusa

1 TpyHTOBbIE MPOTUBOOUABTPALMOHHBIE YCTPOWCTBA HEOLHOPOAHOM MOTMHbLI NPU GONLLUOK MX
TonwmHe bym (h/bum < 1,0) Ha3biBalOT BEPXOBbIMU (PUCYHOK 1, 6) nau ueHTpanbHbIMU (pUcyHOK 1, 8)
nprMsmamm (NPoTUBOPUNLTPALLMOHHBLIMM), COOTBETCTBEHHO MX PACMO/IOKEHMUIO.

2  KOHCTpyKUuMM Tena NJAOTMHbI  MOFYT  COYETaTbCA C  Pas3/IMUYHbIMKM  KOHCTPYKLMAMMU
NPOTUBOPUNLTPALLMOHHbLIX YCTPOWCTB B €€ OCHOBaHWW; BbIOOP 3aBUCUT OT MHMKEHEPHO-Te0N0TMYECKUX
YCNOBUIA, GU3MKO-MEXaHUYECKUX XapaKTePUCTUK OCHOBaHMA M 0BOCHOBbLIBAETCA pacyeTamm U TeXHUKO-
3KOHOMMYECKMM COMOCTaBNEHMEM BapUaHTOB. BO3MOXHO conpsaKeHue Tena MAOTUHbI C OCHOBaHMEM
6e3 NpoTUBOPUNBLTPALLMOHHBIX YCTPOMNCTB (PUCYHOK 1).

b 6 L]

a - X - cMm. Tabanuy 3; 1 - Teno NA0TUHbI; 2 - NOBEPXHOCTb Aenpeccuu; 3 - apeHaxk; 4 - KpenneHune
OTKOCa; 5 - Bepx0Bas NpoTMBOOUAbTPALMOHHAA NPU3MA; 6 - Anadparma; 7 - Bepxosas Npusma; 8 -
HW30BaA NpU3Ma; 9 - nepexoaHble ciou; 10 - 3KpaH U3 HEerpyHTOBbIX MaTepuanos; 11 - rpyHTOBOE A4p0;
12 - ueHTpanbHanA rpyHTOBasA NPoTUBOPUABTPALMOHHAA NPM3Ma; 13 - WNYHT UK CTeHKa; 14 - noHyp; 15
MHBEKLMOHHAnA (LeMeHTaLMOHHan) 3aBeca (Bucavasn); 16 - 3y6; 17 - NofsKpaHOBbIM Coi; h - BbicOTa
NAOTUHbI; b - WMPMHA NAOTUHbBI NO HU3Y; bym - WUMPWUHA NPOTUBOGUNBTPALMOHHOTO YCTPOMCTBA MO HU3Y;
bup - WMPUHA NAOTUHDI NO rpebHto; my - KoapPUUMEHT BEPXOBOro OTKOCA; M: - KOIGDULIMEHT HU30BOTO
oTKoCca.

PucyHok 1 - Buabl 3eMAAHBbIX HAaCbINHbIX NNOTUH

5.2 Mpu NPOEKTUPOBAHMM 3EMNAHBIX HACLIMHbIX MJOTUH HAa HECKa/IbHOM OCHOBAHUW cneayeT
oTAaBaTb NpeAnoYTeHWE OAHOPOAHLIM MAOTMHAM, a TaKXKe MJOTMHAM C FPYHTOBbIM
NPOoTUBOPUIBTPALMOHHOM YCTPOMUCTBOM (MPU3MON, AAPOM, SKPAHOM).

5.3 Mpu BO3BEAEHUN NNOTMH B ABE WAW HECKO/IbKO ovyepeden cnenyeT, Kak npasuio,
NPOEKTUPOBaTb MX OAHOPOAHLIMW WAUM HEOAHOPOAHLIMU - C NPOTUBOPUIBTPALNOHHOM
BEPXOBOW NPU3MOI UM SKPAHOM.
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NMpumeuanue - Kaxkpaa oyepefb NAOTMHbI A0/MKHA 06napatb Tpebyemoit GuUAbTpaLMOHHOM
NMPOYHOCTBIO U YCTOMUYMBOCTbIO.

5.4 3emnaHble NAOTUHbLI, AaMbbl, NPOTMBOPUALTPALMOHHbIE ycTpoicTBa (MPY) HanopHbIX
COOpPYKEHMW B BUAE FPYHTOBbLIX 3KPAHOB, AA4EpP, NOHYPOB, MOXXHO BO3BOAMUTb OTCbINKOW FPYHTOB
B BOAY. JTa TEXHO/IOTMA MOXKeT ObiTb TaKXKe MpMMeHeHa Npu CTPOUTENbCTBE MJIOTUH C
HerpyHToBbimu MNAY.

[PYHT OTCbINAOT B BOAY KaK B MCKYCCTBEHHbIE NPYAKM, TaK U B €CTECTBEHHbIE BOA0OEMbI (6e3
NOCTPOMKMU NEPEMbIYEK U OPraHU3aLMN BOAOOT/IMBA) C YY4ETOM ITYOUH MU CKOPOCTENM TeYEeHHUS.

Tpe6oBaHua K maTepuanam

5.5 3emnsAHble HacbiNHble NAOTUHbI MOMHO BO3BOAMTb M3 BCEX BWMAOB rPYHTOB, 3a
UCKAOYEHNEM:

coAepXKalmx BOOOPACTBOPUMbIE BKAKOYEHUA X/AOPUAHBLIX coneil 6Gonee 5 % maccel,
cynb®aTHbIX UK cynbdaTHO-xNo0puaHbIX 6onee 10 % macchl;

coAepiKallmMx He NOJIHOCTbIO Pa3/oXMBLUMECA OpPraHMYecKMe BelecTBa (Hanpumep, OCTaTKu
pacTteHuit) 6onee 5 % maccbl MAM MOJMHOCTbIO Pa3/IOXKMBLUMECA OPraHUYecKne BEeLLEeCTBa,
HaxogAwMmeca B amoppHOM cocTosiHUK, bonee 8 % macchl.

YKa3saHHble TPYHTbl AOMYCKAEeTCA NPUMEHATb ANA CO34aHMA Tena NAOTMHbI NPU HaAnvum
COOTBETCTBYIOWEro 060CHOBAaHMA, NPU YCNOBUM NPOBEAEHUA HEOBXOAUMBIX 3aLLMUTHbIX
NHXEHEPHbIX MEPONPUATUI, a TaKXKe CobNtoAeHUA NpaBUA OXPaHbl MOBEPXHOCTHLIX BOA, OT
3arpA3HeHunA.

5.6 AnA co3paHuA rpyHTOBbIX NPOTUBOGUABTPALMOHHbLIX YCTPOWCTB B TeNe M OCHOBAHUMU
NAOTUHbI (3KpaHbl, sApa, MOHypbl, 3ybba) cneayeT NpPUMeEHATb C€NaboBOAOMNPOHULAEMbIE
FNIMHUCTbIE TPYHTbI C KoadduumeHToM dunbTpaumm k < 0,1 m/cyT U NpU YMcae NAACTUYHOCTU Ip
> 0,05 (npwn cooTtseTcTBYOWEM 060CHOBAaHUM [p > 0,03), a TaKKe WMCKYCCTBEHHbIE FPYHTOBblE
CMecH, coeprKallme rMMHUCTbIE, NecyaHble, APecBAHbIE N KPYNHOOHI0OMOYHbIE TPYHTbI; COCTaB
FPYHTOBOM CMecu cneayeT onpefenaTb No pes3ynbTaTam MUCCNef0BaHWM U NPOBEPKU ero B
NPOM3BOACTBEHHbIX YC/NIOBUAX Ha OMbITHLIX OTCbIMKax W BblbMpPaTb Ha OCHOBAHUM TEXHUKO-
SKOHOMMYECKOro CpaBHEHWNA BapUaHTOB.

[Ona aKpaHOB M NOHYPOB BPEMEHHbIX CoOOpy*KeHun n naotuH Il u IV Knaccos aonyckaeTtcs
npumMmeHaTb Topd (c ydyeTom 4.4), npuyem HeobxoaAMMO npeaycmMaTpmMBaTh 3aLUTHOE NOKPbITUE

N3 MMHEpPasIbHbIX TPYHTOB.

5.7 MecyaHble rpyHTbl (MenKue, cpeaHen KPynHOCTU U KPYMnHble) cnedyeT NpPUMeEHATb Aaa
OAHOPOAHbBIX NMAOTUMH W MAOTUH C LEHTPAZbHOW WAM BEPXOBOW MPOTUBOPUALTPALMOHHOWN
npu3moii, ecnm obecneunBaetca GUNLTPALMOHHAA NMPOYHOCTb FPYHTOB MIOTUHbLI, @ BEAUYMHA
dUNbTPaLMOHHOIO pacxoga BOAbl Yepe3 ee Teno AoNycTUMa MO pe3yabTaTam
BO/ZOXO03AUCTBEHHbIX N SHEPTOIKOHOMUYECKMX PACYETOB.
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5.8 MNecyaHble U KPYNHOOH0MOYHbIE FPYHTbI A0MNYCKAeTCA NPUMEHATb 6e3 orpaHnYeHnin ann
NPM3M  3eMAAHbIX  HacbIMHbIX  MJOTUH  MNpuM  obecrnevyeHUM UX  CONPSIKEHUA ¢
NPOoTUBOUNLTPALMOHHbBIM YCTPOMCTBOM M OCHOBaHMEM. YKa3aHHbIe rPyHTbl A0/1XKHbl 061a4aTh
Tpebyemoli NPOYHOCTbIO, MOPO30CTOMKOCTbIO U BOAOCTOMKOCTbIO.

OTKOCbI U rpebeHb NNOTUHDI

5.9 KpyTM3HY OTKOCOB NJIOTUHbI HAA/EXUT Ha3HayaTb, UCXOAA U3 YCNOBUA UX YCTONYUBOCTH,
C yYeToM:

¢M3MKO-M€X8HMH€CKMX XapPaKTEPUCTUK TPYHTOB T€/1a NN1IOTUHbI U OCHOBAHWA,

[AENCTBYIOWMNX HA OTKOCbl CMA: COBCTBEHHOrO Beca FPyHTOB Tesa NJIOTUHbI, BO34ENCTBUSA
BOoAbl (B3BelWMBaHMA, PUABTPALMOHHBIX CWUA, KanNUANAPHOIO AaBAEHUA), CEMCMUYECKUX W
ANHAMUYECKUX BO3AENCTBUIA, BHELLIHMX HArpy3oK Ha rpebHe u oTKocax u ap.;

BbICOTbI NMIOTUHDI;
npou3BoACTBa PaboT NO BO3BEAEHMIO MNOTUHDI;
CBOWCTB MaTepurana u ocobeHHOoCTen KOHCTPYKLMUN NPOTUBOGUNBTPALLMOHHbIX YCTPOMCTB.

MpyM npeaBapuTENIbHOM HA3HAYEHMM KPYTM3HbI OTKOCOB [OMYCKAaeTca Mo/b30BaThCA
aHaNIOTMYHbIMU [l@aHHbIMM MOCTPOEHHbLIX COOPY)KEHUI C Nocneayolert NPoBepKo pacyeTom
YCTOMYMBOCTN OTKOCOB.

5.10 Ha oTKocax NNOTMH, Kak MpaBWao, cneayeT npeaycmaTtpuBaTb YCTPOMCTBO 6epm,
onpeaenasn ux YNcno B 3aBUCMMOCTM OT BbICOTbI MNOTMHbI, YCOBUI MPOM3BOACTBA PaboT, TMMNOB
KpenneHns oTKoca M ero obLuel ycToMYnBoCTy.

bepmbl cnegyeT npegycMaTpMBaTbh Ha BEPXOBOM OTKOCE Y HUMKHEMN FPaHMLbl €ro KpenieHus
ANA co3aHNA HeobxoaMMOro ynopa, Ha HU30BOM OTKOCe - ANA CAyKebHbIx Nnpoe3aos, cbopa u
0TBOAA aTMOCdEPHbIX BOA, Pa3MeLLEHMA KOHTPObHO-U3MepUTeNbHOM annapaTtypbl (KUA).

5.11 WwupuHy rpebHA nNNOTUHbLI cneayeT YCTaHABAMBATb B 3aBMCMMOCTM OT YC/IOBUM
npou3BoAaCcTBa PaboT M 3KcnayaTaumm (MCNoNb30BaHMA rPebHs ANa Npoesaa, NPoxXoaa U ApYrux
ueneit), Ho He meHee 4,5 m.

WnpurHy rpebHA NNOTUHBI B MECTAX CONPAXKEHUA C APYTMMU COOPYKEHUAMM Uaun ¢ beperamm
cnepyeT yCTaHaBAMBATb B COOTBETCTBMM C KOHCTPYKUMEN CONPAXKEHMA U HEeobXOAMMOCTbIO
CO34aHNA TEXHONOTUYECKMX NIOLWAA0K.

5.12 OTmeTKy rpebHaA NNOTUHbI CAeayeT HasHayaTb Ha OCHOBE pacyeTa BO3BbIWEHMA €ro Haj,
pacYeTHbIM YPOBHEM BOAbI.

BosBblweHMe rpebHsA NAOTUHbI HAANEXUT ONPeAenaTb ANA ABYX CNy4aeB CTOAHWUA YPOBHSA
BOAbI B BepxHem bbede:
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npu HopManbHOM nognopHom yposHe (HMY) wnam npu 6onee BbICOKOM YpPOBHE,
COOTBETCTBYIOLEM MNPOMYCKY MaKCMMasbHOroO MNaBOfKa, BXOAALLEro B OCHOBHOE coYeTaHue
HarpysoK 1 BO34eicTBuiA;

npu ¢opcMpoBaHHOM noAmnopHoOM ypoBHe (®MY), nan Apyrom ypoBHE, OTHOCMMOM K
0CO6bIM COYETAHUAM HArPy30K U BO34ENCTBUN.

Bo3BbllweHMe rpebHs naoTHHbI hs B 060MX cnyyanax onpeaensercs no dopmyne

h = Vhset + hyun 1% + a, (1)

rae Vhset - BETPOBOM HaroH BoAbl B BepxHem bbede;
hrun 1% - BbICOT@ HaKaTa BETPOBbIX BO/IH 0becneyeHHOCTbo 1 %;

g - 3anac BO3BbILWEHMA rPebHs NAOTUHbI; 3anac a onpeaenatT Kak 6obluyto U3 BennumnH 0,5
M 1 0,1h1 % (h1% - BbicoTa BONIHbI 1 % BEPOATHOCTM NpeEBbIWEHMUA).

M3 aByx Mony4YyeHHbIX Pe3y/nbTaTOB pacyeTa cnenyeT BblbMpaTb 60/1€e BbICOKYHD OTMETKY
rpebHs.

Mpu onpeaeneHMn nepsbix ABYX cnaraemblx ¢opmynbl (1) cnegyeT npuHUMaTb
obecneyeHHOCTM CKOPOCTM BeTpa ANA pacyeTa 3/IeMEHTOB BOJIH, HaKaTa M HaroHa npw
OCHOBHOM COY€TaHMM HArpy3ok 1 Bo3aenctamin (npmn HMNY), npu ocobom coyeTaHUU HarpysoK m
Bo3aencteuin (npu ®MY) st obecneyeHHOCTU cneayeT NPUHUMATL B COOTBETCTBUM C K/1aCCOM
COOpYyXKeHus.

3anac gna Bcex KAaccoB MAOTUH AO0/XKeH ObiTb He meHee 0,5 m. B cnyyae BbiNO/IHEHMA B
NNAOTMHE NPOTMBOOUNBTPALMOHHOIO YCTPOMCTBA B BUAe achanbTobeToHHOW amadparmol
BE/IMYMHA O AO0NKHA HA3HAYATLCA C YYETOM MOHUNKEHUA OTMETKM rpebHa gmadparmbl 3a cuet
pacTeKkaHMA ee BO BPEMEHM.

Mpw BO3BEAEHUN NNOTUHBI B CEMCMUYECKUX PaiOHax OTMETKY rpebHsA cneayeT HasHauyaTb C
YYETOM BbICOTbl TPAaBUTALMOHHOW BOJIHbI, BO3HMKAIOWEN B BOAOXPAaHW/MLLIE B CAy4yae
06pa3oBaHMA B HEM CEMCMOTEKTOHNYECKUX AedopMauunii Npu 3eMNeTPACEHUN, onpeaensieMom
COOTBETCTBYIOLMMMN pacyeTamu.

OTMeTKy rpebHs NOTMHbI NPOEKTUPYIOT C YYETOM CTPOUTENbHOrO NoAbema, Ha3Ha4Yaemoro
CBepx onpeaeneHHoro Bo3BblleHUs hs. BennumHy cTpouTenbHOro nogbema onpeaensatT Mo
NPOrHo3npyemoin ocagke rpebHs cornacHo 9.16 n 9.17.

5.13 Mpu Hanuumm Ha rpebHe NNOTUHLI CMNAOWHOrO MapaneTa, PACCYUTAHHOTO Ha
BO34ENCTBME BOJIH, BO3BbIWEHME €ro Bepxa Hajg, YpOBHEM BepxHero 6beda Hagnexut
NPUHUMATb HEe HUXKE 3HAYEeHUI, NoyYeHHbIX No ¢opmyne (1). Bo3BbliweHMe rpebHA NAOTUHDI B
3TOM c/ay4yae HasHavatT Ha 0,3 m Hag HMY naum Ha otmeTKke PIY, npuyem npuHMmalot 6onee
BbICOKYIO U3 HUX.
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5.14 B cnyyae ecnm rpebeHb NAOTUHbI UM ee HaABOAHbIE OTKOCHI CNOXKEHbI U3 FUHUCTbIX
FPYHTOB, cnepyeTt npeaycMaTpmMBaTb UX 3aLLMTY OT CE30HHOIO NPOMEP3aHMUA C/I0OEM NECYAHOro,
rPaBUMIUHOIO WMAM LWEBEHUCTOro rPyHTa. TOMLWMHY 3aWMTHOTO CNOA CAeAyeT HasHayaTb B
COOTBETCTBMM C TENJIOTEXHMYECKMMUM pacyeTamu. [lpu cooTseTcTBylowem o060CHOBaHUMU
[LONYCKaeTCA He NpeaycMaTpMBaTh YCTPOMCTBO 3aLLUTHOMO CNOS.

KpenneHue oTkocoB

5.15 OTKOCbl 3eMAAHbIX HACbIMHbIX MAOTWUH cneayeT 3aWMWATb  CheuuanbHbIMK
KpenaeHnsmu, PacCYMTaHHbIMM Ha BO3AENCTBME BOMH, /NbAa, TEYEHWN BOAbl, U3MEHEHMUS
YPOBHA BOAbl, aTMOCOEpPHbIX OCAAKOB, BETPAa W NPOYMX KJAMMATUYECKUX W APYrux
paspyLlatowmx OTKoCc ¢GaKTopoB (NPOHMKHOBEHME 3eM/IEPOMHBIX KUBOTHbIX, My4YeHun
TMMHUCTOrO FPYHTa B 3MMHWUIN Nepuoa 1 ap.).

5.16 [nA 3awmTbl BEPXOBOro OTKOCA, KaKk NpaBuao, caegyeT NpUHUMaTh cnegyrowme suabl
KpenneHuit:

KameHHble (HacbinHble);

OETOHHbIE MOHONUTHbIE, Xene3obeToHHble COOpPHble M MOHO/UTHble C O6bl4HON U
npeaBapuTebHO HaNpPsAXeHHOM apMaTypou;

acpanbTobETOHHbIE;

buonornyeckue;

rabMOHOBbLIMW KOHCTPYKLMAMMU;

FPYHTOL,EMEHTHbIE, U3 KAMHSA 3a/IMTOr0 INTbIM achanbTOM U Ap.

MpW HannMuMM AaHHbIX, 0BOCHOBAHHbIX MCCNEA0BAHUAMM WAN ONbITOM CTPOUTENLCTBA U
aKCNAyaTauuMu NIOTUH, AONYCKAETCA MPUMEHATb U APYyrue BUAbl KPENNEHNN BEPXOBbIX OTKOCOB,
Hanpumep, rPaBUMHO-rafieyHUKOBbIE, N Ap.

5.17 Bug KpenneHus cneayeT ycTaHaBAMBATb, UCXOAA U3 TEXHUKO-IKOHOMMUYECKOM OLEHKM
BapMaHTOB C Y4eTOM MAKCUMMAJIbHOrO WCMO/Ib30BaHMA CPeACTB MEeXaHM3auMum U MeCTHbIX
MaTepPUaNIOB, XapPaKTEPUCTUK TFPyHTa Tena NAOTUHbI U OCHOBAHWA, ArpeccMBHOCTU BOAbI,
AONTOBEYHOCTM KPENNEHUA B YCIOBUAX SKCMyaTaLMK, apXUTEKTYPHbIX TpeboBaHUA.

5.18 KpenneHue BepxoBOro oTKOCa NAOTUHbI Ae/INTCA HA OCHOBHOE, PAcnO/IOXEHHOE B 30He
MaKCMManbHbIX BOJIHOBbIX M NeA0BbIX BO3AEWCTBUM, BO3HMKAIOLWMX B IKCMAYaTaLMOHHbLIN
nepuoa, n obneryeHHoe - HUXKEe OCHOBHOTO KpenseHus.

BepxHel rpaHuLel OCHOBHOIO KpenieHus, Kak NpaBuao, cneayer c4MTaTb OTMETKY rpebHs
NNOTUHBI.
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B cnyyae 3HaunTeNbHOro BO3BbIlWEHUA TPebHA Haf, pacyeTHbIM YPOBHEM BOAbl OCHOBHOE
KpensieHne cneayeT 3akaHuyMBaTb HUXKe rpebHs Ha OTMeTKe BbICOTbl HaKaTa hnm; Aanee Ao
rpebHa 4OBOAAT 0b6neryeHHoe KpenseHue.

5.19 HwmxHI0O rpaHUULy OCHOBHOrO KpenneHua cnegyeT HasHayaTb, cyuTasa  oOT
MWHMMA/IbHOTO YPOBHA CPAabOTKM BOAOXPAHUAULLA HA TNybuHe

h=2h1%. (2)

MpY 3TOM HUMKHASA TPaHWULA OCHOBHOMO KpenneHua AO0MKHa 6biTb HUMKE MUHMMAJIbHOTO
YPOBHSA CpaboTKM BOAOXPAaHMUIMLLA HE MeHee YeM Ha 1,5t, rae t - pacyeTHas TOAWMHA eAAHOTO
NOKpOBa.

NpumeuaHue - Ob6neryeHHoe KpensieHUE AO0/MKHO 3alMLATb OTKOC OT MOBPEXAEHWI npu
BO34eNCTBUM Nba, BOJIH U TeYEeHU He TONIbKO B MpoLecce HOPMa/ibHOM 3KCNyaTaLumn COOPYXKeHUa, HO
M B NepuoAbl HaNoMHEHMA U ONOPONKHEeHUA BoAaoxpaHunuwa. ObnerdyeHHoe KpenaeHue AOMKHO
conpAaraTbCA C OCHOBaHMEM MJIOTUHbI UAKM C Bepmoii, Hanpumep, YCTPOMCTBOM ynopa M3 KamMHA Wau
6eToHa.

B cnyyae ycTpoicTBa KpenaeHusa gHa nepepn, COOPYKeHWeM KpenneHue OTKOCa MNOTUHbI
[OJIKHO BbITb CONPAMXKEHO C HUM.

5.20 Mpwn conpaXeHUM OCHOBHOTO W obneryeHHOro KpenneHna Heobxogumo
npeaycMmaTpuBaTb KOHCTPYKTMBHbIE Mepbl, HAaNpUmep, YCTPOMCTBO B BMAE YyNOpa U3 KaAMHA UK
6eToHa. Pasmepbl ynopa cieayeT Ha3HayaTb B 3aBMCMMOCTM OT KPYTU3HbI OTKOCA, A TaKXKe
KoapdnumeHTa TpeHmMa maTepmana KpenaeHua n ynopa no rpyHTy OTKoca.

5.21 [na KpenneHua OTKOCOB KaMeHHOW HabpoCKoW, B TOM 4MCAe 3aAUTOM achanbTom,
cnepyet NPUMEHSATb, Kak NPaBUIo, HECOPTUPOBAHHbI KaMeHb (FOpHYt maccy).

5.22 HeobxoauMmble maccy M pasmepbl OTAE/bHbIX KAMHEN B HabpoCKe KpeneHUs OTKOCOB,
KOIMYECTBO KamMHel pa3sMepoM MeHblle PacyeTHOro, a TaKXKe TO/LMHY KpenneHua cneayet
onpeaenatb pacyeTom.

5.23 TonwuHy KpenneHuMa U3 KaMeHHOW HAbpockM cnegyeT NPUHMMATL C  y4eTOM
BO3MOXHOCTW YACTUYHOIO BbIHOCA MENKMX 4YacTuL, U3 Hee Npu BOJIHOBOM BO34ENCTBUM,
NOABUXKM KPYMHbIX KAMHERN, Npu Nef0BOM BO3AEUCTBUWN YNIOTHEHMA MATepuana KpenneHus,
a TaKXe U3 OnbiTa 3KCNAyaTauMW aHANOTMYHbLIX KpenaeHuin, HO He meHee 3dsgs, rae dsgs -
ANaMeTp KaMHSA, Macca KOTOPOro BMecTe C Maccol bonee menkux ¢pakunin coctasnaeT 85 %
MacCCbl BCEN KAMEHHOM HAabpOoCKM KpenneHus.

5.24 Ona KpenneHus OTKOCOB caeayeT NPUMEHATb KAMEHHbIe MaTepPUasbl U3 U3BEPKEHHDIX,
0CaflovHbIX M MeTamopduyeckux nopod, obnagawowmx HeobxoaAMMOM NPOYHOCTLIO,
MOPO30CTONKOCTbIO M BOAOCTOMKOCTbIO.

5.25 MoHOnUTHble Kene3obeToHHble KpenneHua OTKOCOB creayeT MPOEeKTUMPOoBaTb, KakK
npaBuNo, B BUAE CEKUUI pasmepom He H6onee 45x45 m Kaxaan, pasgeneHHbIX mexay coboi
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TemnepaTypHbIMX MONEPEYHbIMM U  0Caf04YHbIMM WBaMKU. CeKumn KpenneHua cneayet
NPOEKTUPOBaTb COCTOSAWMMM U3 OTAENbHbIX MJINT.

MAnTbI, KaK NpaBuao, cieayeT NPMHMMATDL NPSMOYIOIbHON GOPMbI C COOTHOLLEHMEM CTOPOH
1 < lg/bsy < 2, rpe bs - MeHblLana CTOPOHA, pacnonaraemas nepneHAuKyAspHO ypesy BOAbl;
pasmep HasHadyaeTtca pasBHbiM 0,4A, rae A - pacyeTHasa AJIMHA BOJIHbI, HO He 6onee 20 m.
YBenunyeHne A/WHbI CEeKUMWA [ONycKaeTcA Npu Hagaexkawem obocHoBaHuW. B npepenax
KaXK40M CEKLUMN apMUPOBAHME AONKHO ObITb HEMPEPbIBHbIM.

5.26 Tubkme OGecwoBHble KpenneHMAa OTKOCOB Ha OCHOBe acdanbTOBbIX MaTepuanos
(acdanbTObETOHHbIE, M3 KaMHS 3a/MTOr0 AUTbIM achanbTOM M T.M.) PaACCUMTLIBAOTCA M
NPOEKTUPYHOTCA U3 YCIOBUIA:

obecneyeHma Ux yCTOMYMBOCTU Ha OTKOCE;
NPOYHOCTU NPY BOSTHOBbIX U 1€40BbIX, B TOM YNCNE N NOBTOPAIOWMXCS BO3AENCTBUSAX;

COXPaHEHUs CNNOLWHOCTM (TPELMHOCTOMKOCTN) B 3MMHEE BpPeMA MNpPU OTPULATE/bHbIX
TemnepaTtypax BO34yxa;

NCKNOYEHMA Pa3KUMKEHMA NOL HAMM FPYHTA NPU YAAPHbIX (4MHAMUYECKNX) BO3AENCTBUAX.

5.27 KpenneHune OTKOCOB M3 COOPHbIX Kenes3obeToHHbIX NAUT cnenyeT NPOeKTUPOBaTb C
OMOHO/IMYMBAHMEM UX B CeKuuu. [pu cooTBeTcTBylOWEM OOOCHOBAHUW AOMNycKaeTca
KpenneHne u3 HEOMOHOJIMYEHHBbIX MAUT C OTKPbITbIMM LIBAaMW MNPU  KOHCTPYKLMU, He
[ONYyCKatloLLeN BbIHOCA YaCTUL, FPYHTA Tena NAOTUHbI.

MaKcMManbHbIA  pasmep NAMT  clegyeT  ycTaHaBAMBaTb, MCXO4A M3 YC/IOBUIA
TPaHCNOPTUPOBaAHMA U yA06CTBA YKNAAKM UX Ha OTKOC.

5.28 TonwmHy MOHONUTHBIX U COOPHbBIX Kene3obeTOHHbIX KpenneHui cneayet onpeaenatob
pacyeTom UAM NO aHaNoram.

5.29 Mpu nonormx otkocax naoTuH (1:7 - 1:12) n BbicOTe BONHbI He bosiee 1 M MoXKeT bbITb
NPUMeHeHO obneryeHHoe KpenneHue B BUAE CNOA KPYNHOOB/IOMOYHOro rpyHTa, KPYMHOCTb
4acTuL, U TONLWMHY KOTOPOro CNeayeT onpeaenaTb pacyieToM UAnM NCCNef0BaHUAMM.

5.30 KpenneHne HM30BOro OTKOCa C/leAyeT BblbMpaTb B 3aBMCMMOCTU OT maTepuana, u3
KOTOpPOro BO3BeJeHa HM30Bas NpPuU3Ma MIOTUHbI, C LEeAblo 3aliuTbl €ro OT aTMocdepHbIX
BO34EMCTBUIN N pa3pyLLEHNA 3eMNEPOMHbBIMU XUBOTHbIMU. A KpenneHua HU30BOro OTKOCA U3
MecyaHbIX WAU TAMHUCTBIX TPYHTOB CneayeT, Kak NpaBwuao, NPUMEHATb MNoceB TpPaB No
pacTuTenbHOMY cnoto ToawmHom 0,2 - 0,3 M, OTCbINKY LWebHA UAK rpaBus cioem ToawmHol 0,2
M U Apyrmue Buabl 06/1er4YeHHbIX NOKPbITUN.
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[na cbopa 1 0TBOAA IMBHEBLIX U MaBOAKOBLIX (OT CHEroTasHUA) Bog, Ha HU30BOM OTKOCE U
H6epmax 3eMAAHbIX NAOTUH HEOBXOAMMO NpPesyCMOTPETb CUCTEMY NPOAOJIbHBIX U NONEPeYHbIX
BOA0COPOCHbIX NOTKOB.

5.31 Ecam HM30BOM OTKOC MOABEpPKEH BO3AENCTBUIO Nba WU BOJIH CO CTOPOHbI HUMKHErO
b6beda, ero KpenseHue cieayeT PacCcYMTbIBATb TaK e, Kak U A8 BepPXOBOro oTKoca.

5.32 MNopa KpenneHWem OTKOCOB, BbIMNOJHEHHbIM B BWAE KaMEHHON HabpOCKU, NAUT C
OTKPbITbIMM LUBAMM WMAM CO CKBO3HbIMM OTBEPCTMAMM W T.M., cnegyetr npeaycmaTtpusaTb
obpaTtHble PUAbTPbLI, KOTOPbIE MOTYT COCTOSTb U3 OZHOIO CN0A Pa3HO3EPHUCTOro martepuana
WA ABYX C/0EB MaTepuasnoB C Pa3/IMYHBIMM MO KPYMNHOCTM 4YacTULUAMM, a TaKXe u3
MCKYCCTBEHHbIX BOAOMNPOHULLAEMbIX MaTePUaNOB (CTEKNIOBONIOKHO, FreOTEKCTUNb U T.M.).

5.33 Martepman ana obpaTHoro ¢unbTpa, YUCNO CNOEB M WMX TONLWMHY BblGMpaloT B
3aBMCMMOCTM OT CBOMCTB TPYHTa OTKOCA, Ha/AM4MA M COCTaBa MEeCTHOro maTtepuana u
pe3ynbTaTOB TEXHUKO-IKOHOMUYECKOro CpaBHEHUS BapnaHTOB.

5.34 MNMop, 06paTHbIMM GUABTPAMM HaA OTKOCAX M3 TUHUCTBIX, MENKO3EPHUCTbIX NeCYaHbIX
AN PasKMKaoLWMXCA NPU AMHAMUYECKUX Harpy3Kax rpyHTOB cneflyeT yKnaabliBaTb NecyaHyto
NPUrpy3Ky, 3epHOBOM COCTaB M TO/LMHY KOTOPOW YCTAaHABAMBAKOT HA OCHOBAHWW AAHHbIX
nccnefoBaHUM rpyHTOB, PAcYeTOB YCTOMYMBOCTU U GUNBTPALNMOHHOM NPOYHOCTK.

5.35 Moa KpenneHnamm U3 MOHOAUTHbIX WAN COOPHBbIX KenesobeToHHbIX NAnUT (C
YANOTHEHHbIMW LWIBAMM WM 3aMOHOJIMYEHHbIX B CEKLUMW) Ha OTKOCAX M3 MNecyaHbIX Wau
FNIMHUCTBIX TPYHTOB CNeAyeT, Kak NPaBuIo, YKNaablBaTb OAHOCNOMHbIN 06paTHbIN GUabTp.

5.36 [lonyckaetca NPUMEHEHME MOHONUTHbIX Kene3obeToHHbIX 6ecdunbTPoBbIX
KpenneHui, obecneymBalolnX HaAeKHYH PaboTy KOHCTPYKUWMKM, He A0MNyCKaloWMx BbIHOCA
MaTepuana OTKOCa Yepes LWBbI.

5.37 KpyTU3Hy HeyKpenaeHHOro BOJIHOYCTOMYMBOrO FPYHTOBOrO OTKOCA caeAyeT NPUHUMATb
B COOTBETCTBMM C pac4eTHbIM BOIHOBbIM BO3AeNCTBMEM. MpU 3TOM o4epTaHMe OTKOCOB AOJ/IKHO
O6bITb  NPUHATO C  y4yeTom «npoduaa  AUMHAMMUYECKOro paBHoBecuA». [pumeHeHune
HEeYKpenneHHbIX OTKOCOB [O/MKHO 6biTb 0OOCHOBAHO WUCCNEOBAHUMAMM WU TEXHUKO-
3KOHOMMUYECKUM CONOCTaBAEHMEM C BapMaHTaMM YKPenieHHbIX OTKOCOB.

MpoTnBodUAbTPALUOHHbIE YCTPOUCTBA

5.38 MNpoTnBodubTPaLMOHHbIE YCTPOWUCTBA CnedyeT BbINOAHATb U3 cnabonpoHuMuaemMblix
FPYHTOB (FIMHUCTBIX W MENKO3EPHUCTbIX MecyaHblX, FIMHOOeTOHa, a TaKke Topda) uau
HErpyHToBbIX MaTepuanos (6eToHa, Kenes3obeToHa, CTanW, MNOAMMEPHbIX, OUTYMHbIX
MaTepuanos v Ap.) B BUAE BEPXOBOW MU LEHTPaNbHOW NPOTUBOPUABTPALMOHHON NPU3MbI,
3KpaHa, Avadparmbl, A4pa, NOHYpPa, WNYHTA, CTEHKU, B TOM YMCAE U CO3[43aBaeMON METOoA0M
«CTEHa B FPYHTE», LEMEHTALMOHHOM N APYrux 3aBeC, a NPU COOTBETCTBYOWEM 060CHOBaHUM - B
BMAE KOMOWHMPOBAHHOM KOHCTPYKUMM M3 TPYHTOBbIX M HErPyHTOBbIX MaTepuasnoB, 4YTO
NO3BONAET BO3BOAMUTb COOPYXKeHUA 6e3 co3aaHna nepemblyek.
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KombuHMpoBaHHbIE MPOTUBOGUNLTPALMOHHbIE YCTPOWCTBA, KakK MpPaBMAO, COCTOAT W3
cnenyowmx GparmeHToB (PUCYHOK 2):

FPYHTOBOE AAPO0 U MHBbEKUMOHHaA aAnadparma (PUCYHOK 2, a);

NAEeHOYHaA U UHbEKLUMOHHaA Anadparma (pPUCYHOK 2, 6);

acdanbTobeToHHan gnadparma u MHbLEKLUMOHHAA 3aBeca (PUCYHOK 2, 8);
FPYHTOBOE AAPO0 U «CTEHA B FPYHTE» - UHbEKLUMOHHAA Anadparma (PUCYHOK 2, 2).

ConpsAratowmii 3NeMEHT MOXKET NpeaycMaTpMBaTbCA Ha YPOBHE KOPEHHbIX NMopod, B TOM
yncne ¢ yCTPOMCTBOM NOA3EMHbIX rafiepen.

5.39 MNpoTnBodUNBLTPALMOHHbIE YCTPOWCTBA CneayeT BblOMpaTb B 3aBMCMMOCTM OT BMAQ
3eMNIAHOM NNIOTUHbI, XapaKTEPUCTUK TPYHTOB ee Tefla M OCHOBAaHMWA, HAaAN4YMA HeobxoauMbIxX
FPYHTOBbIX MW HErpyHTOBbIX MATepManos ANA NPOTUBODGUNLTPALMOHHBIX YCTPONCTB, HAaANYUA
BEYHOMEP3/IbIX TPYHTOB B OCHOBAHWMU, BbICOTbI MJOTUHbI, MONOXEHMUA BOAOYNOPA OCHOBAaHUA U
YyCNnoBuii npomn3BoacTBa paboT no pesynbTaTam TEXHUMKO-3KOHOMMYECKOTO COMOCTaB/EHUA
BApMaHTOB M/IOTUH C Pa3/IMYHbIMU KOHCTPYKUMAMHK MDY,

5.40 TonwmHy rpyHTOBOro 3KpaHa Uan aapa NNOTUHbI cheayeT yBeandymBaTbh CBEPXY BHUS.

1 - BepxoBan Npu3ma; 2 - KpeneHne BEPXOBOro OTKOCA; 3 - TPYHTOBOE AAPO; 4 - NepexogHbie C/ou
(o6paTHble GMALTPLI); 5 - HU30BaA NPU3MA; 6 - CONPAraloLWMIA INEMEHT; 7 - UHbEKLMOHHAA 3aBeca; 8 -
naeHo4yHan anadparma; 9 - achanbtobeToHHaa AMadpparma («cTeHa B rpyHTe»); 10 - «CTeHa B rpyHTE» My
- KO3pDULMEHT BEPXOBOro OTKOCA; M; - KO3GPULMEHT HAU30BOro OTKOCA.

PucyHOoK 2 - KOHCTPYKLMU NNIOTUH C KOMOBUHUPOBAHHbIMU NPOTUBOPUALTPALMOHHBIMU
ycTpoicTBamm
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MMWHMMaNbHYIO TONLWMHY 3KpPaHa MAK AApa No BEPXY Ha3HayaloT M3 YCAO0BUA NPOU3BOACTBA
paboT, HO He meHee 0,8 M, a NOHU3Y - TaKylo, YTOBbI rPaAneHTbl Hanopa GUAbTPALUOHHOIO
NOTOKa, MPUHUMaemble ANA TANMHOBETOHA, [MHbI, CYrIMHKA M Cynecu, yA0BNETBOPAM
KpUTEpUto GUNbTPALMOHHOM NPOYHOCTH (9.5).

YyacTKku agpa UK 3KpaHa, a TakXKe NoHypa, Ha KOTOPbIX BO3MOXHO MX NpomMep3aHune u (Mnu)
Pa3MbIB BCNeACTBME 3HAUYUTE/IbHbIX CKOPOCTEM TeyeHus BoAbl (Hanpumep, Npu Noaxode K
[OHHOMY BOAOCMYCKY) c/ieAyeT NOKPbIBATb 3aLLUTHbIM C/IOEM.

CnenyeT Takxe npeaycmaTpuBaTb meponpuatua, Baokupytowme TpelwmHoobpasoBaHue B
NPOMep3aloLLEM CBEPXY FPYHTOBOM 3KpPaHE WAWU fAPE NAOTUHbI B MECTe ero NpPUMbIKaHUA K
6ETOHHOMY COOPYXKEHMIO WMAM BeperoBOMy CKa/JibHOMY MacCuMBY, WCNOAb3yA AOAA 3TOro
BPEMEHHbIN NPOrpeB UAN NOKPbITUE MONMMEPHbBIM YEXIOM COMPAraloWero y4actka 6eToHHoro
COOPYEHWA, A TaKKe - YCTPOMCTBO B 3TOM MECTe, C BEPXOBOM CTOPOHbI 3KpaHa MAW A4pa,
3aLUUTHOrO C/10A U3 KOJIbMAaTUPYIOLLETO TPELLUHY MENIKO3EPHUCTOrO (MecyaHoro) matepuana.

5.41 TpebeHb rpyHTOBOro 3KpaHa (Nocne oKOHYaTeNbHOW OCaZKM MJIOTUHbI) AO/IXKEH ObiTb
Bbiwe ®IY ¢ y4eTom BbICOTbI BO/IHbI M BETPOBOrO HaroHa BoAbl (5.12).

lpebeHb sApa U guadparm ns HErpyHTOBbIX MaTeEPMANOB AOMKEH bbiTb Bbiwe PIY ¢ yyeTom
HaroHa, Ho 6e3 yyeTa HaKaTa BO/IHbI (CcMm. 5.12).

5.42 Mpw rnybokom 3aneraHuuM Bogoynopa cieayeT Npu sKpaHe (aape) npepycmaTpuBaThb
YCTPOWMCTBO MOHYypa MAW 3aBECbl, CONPAXKEHHbIX C 3KpaHOM UAn aapom. MoHyp, KaKk Npasuno,
cneAyeT BbIMONHATL U3 TOTO Ke MaTepuana, YTo M 3KpaH (A4po).

[ONvHy noHypa cneayeT Ha3HayaTb B 3aBMCMMOCTU OT GPUABTPALMOHHbBIX PAacXOA0B, a TaKXkKe
No YCNOBUIO HEAONyLIEHMA OMacHbIX GUALTPALMOHHbLIX Aedopmaunii FPyHTa OCHOBAHMA
NAOTUHbI.

ToAwMHY noHypa cnegyetT MpWUHMMaTb, WCXOAA W3 ycnoBWIA  obecneyeHua ero
bUNbTPaAUMOHHON NPOYHOCTM (CM. 9.5). HaMMeHbLUY0 KOHCTPYKTUBHYIO TOJLMUHY FPYHTOBOTO
NOHypa NpUHUMAIOT He meHee 0,5 m.

B cnyuyae, ecnm nopd 3KpaHOM WMAM B OCHOBaHMM MOHYypa PACMOJIOKEH KPYMHO3EPHUCTbIN
FPYHT, MeXAy NPOTUBOPUNLTPALNOHHBIM 31EMEHTOM M TaKMM FPYHTOM c/eZlyeT YKNaabiBaTb
0bpatHbI PUNbTP.

5.43 Tpwn OTCYTCTBMM Ha MeCTe CTPOUTENbCTBA MJIOTUHbI TPYHTOB, MNPUIOAHbLIX ANA
NPOTUBOGUNBLTPALMOHHOIO 3JIEMEHTA UAN MNPU HEebNaronpuATHbLIX KAMMATUYECKUX YC/I0BUSX
HeobxoAMMO npefycMaTpuBaTb HErpyHTOBble MPOTUBOPUNLTPALIMOHHbIE YCTPOMCTBA U3
acdanbTobeToHa, *KenesobeToHa, CTanu, MNOAMMEPHbLIX MaTeEPUaNoB WAN UHBEKUUMOHHYIO

anadparmy.

MpumeyaHue - T[lpoekTUpoBaHME TMJOTUH CO CTaJbHbIMKW Avadparmamu peKomMeHayeTcs
NPOBOAWTL B COOTBETCTBUM C NpuaokeHnem XK.
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5.44 AchanbTobeTOHHble  3KpaHbl  cnegyeT  BbIMOAHATL M3 TMOPOTEXHUYECKOTO
acpanbtobeToHa nam nonnmepachanbTobetToHa € 3a4aHHbIMU MO YCAOBUAM CTPOUTENBLCTBA U
paboTbl KOHCTPYKUMM MNOKasatenamm ero ¢GU3MKo-mexaHudyeckmx cBoiicte. CBolicTBa
acdanbTobeTOHa ANA 3KPaHOB clefyeT Ha3HaA4YaTb U3 YCI0BUA YCTOMYMBOCTM €ro Ha OTKOCE,
TPELWMHOCTOMKOCTU NPU OTPULATENbHBIX TEMMNEPATYypax BO34yXa, YCTANIOCTHOW MPOYHOCTU M
KECTKOCTM MpPM  BOJIHOBbIX Harpy3kax. 3a pacyeTHbil  KO3bOUMUMEHT  duabTpauum
acPanbTo6ETOHHOro 3KpPaHa U MOHYPA MOXHO NMPUHMMATb KOIPPULMEHT PUNLTPALUM PaBHbLIN
1-10° cm/c.

MpumeHeHne acdanbTobETOHHbIX 3KPAHOB NPU MUHUMANbLHOM TeMMNepaType HMXKe MUHycC 50
°C He ponycKaerTca.

TonwmHy acdanbTobBETOHHOTO 3KpaHa WM ero KOHCTPYKUMIO cnefyeT yCTaHaBAMBaTb W3
YCNOBUA COXPAHEHWUA €ro CNAOWHOCTU U MPOYHOCTU NPU BONHOBLIX, N1€4,0BbIX M TEMNEPATYPHbIX
Bo3gencTamax. [oaroToBKy NOA 3KpaH BbIMOAHAOT MO NpuHUMNy obpatHoro ¢unbtpa -
nepexoaHOro CNos, UCKAKYAOLWEro NPOTUBOAABAEHNE NOA, SKPAHOM.

5.45 SKpaHbl U3 KAaMHA, 3a/MTOr0 AUTbIM acPanbTOM, BbINONAHAIOTCA /IUWb B KaMeHHO-
HabpOoCHbIX NAOTMHAxX. TpeboBaHWMA K MX BbLIMOJIHEHUIO M pacyeTy Te Ke, YTO U B C/ayyae
achanbTOBETOHHbIX 3KPaHOB, C TOM /Wb pPa3HULEN, YTO UX TPELLMHOCTOMKOCTb Npu
OoTpULATENbHbIX TemnepaTypax onpeaensaeTca He TPewWMHOCTOMKOCTbI0O MaTepuana dKpaHa B
Lenom, a TPELMHOCTOMKOCTbIO achanbTOBOM 3a/IMBOYHOMN MacChl.

ToNwmMHY 3KpaHa M3 KaMHA, 3anutoro achanbToM, U €ro KOHCTPYKUMiO crieayet
yCTaHaBAMBATb U3 YC0BMA COXPAHEHWUS YCTOMYMBOCTM M MNPOYHOCTU HA OTKOCE MPU BONHOBbIX,
NefoBbIX, TeMNepaTypHbIX BO34ENCTBUAX U NPU OCaAKaX.

5.46 AcdanbTobeTOHHbIE AMadparmbl BbIMOAHAKOT U3 INTOFO, NAACTUYHOIO U YNJIOTHAEMOrO
ropsayero acpanotobetoHa. Tun m coctaB acdanbtobeTOHaA ANA CTPOUTENbCTBa Anadparmol
cnepyet BblbMpaTb, MCXO04A M3 MPOYHOCTHLIX CBOWCTB MaTepuana, TEXHONOTMYECKUX U
3KOHOMMWYECKUX pacyeToB.

MpumeHeHne acdanbTobeTOHHbIX Anadparm Npu TemnepaTypHbIX BO3AEUCTBUAX HUXKe
munHyc 50 °C He gonyckaeTca.

OcHoBHbIM TpeboBaHMEM K KOHCTPYKLUMWU aMadparmbl asnseTca obecnedyeHne ee paboTbl B
CXKAaTOM COCTOAHMM COBMECTHO C TFPYHTOM Tesla MNAOTMHbI. [lpM 3TOM Hanps)KeHua W
aedbopmaunm B anadpparme He A0JKHbI NPEBbIWATb AONYCTUMbIX 3HAYEHUIN ANa BblbpaHHOro
cocTaBa acdanbtobeToHa.

CocTaB rpyHTa nepexofHbiX C/MIOEeB caeayeT NPOEeKTUPOBATb U3 YCNOBUA HeAOoNyCTMMOCTM
NPOHMKaHMA B ero nopbl achanbtobeToHa Anadparmbl M €ro HENPOCbINAEMOCTM B NOPbI FPYHTA
TeNa NNOTUHBI.
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KoHCTpyKLUMA NpumbIKaHUA acdanbTobeToHHOM AnadparMbl K OCHOBAHWIO U K 6ETOHHbIM
COOpPYKEHMAM A0/1KHA 0becneymBaTb BOSMOMXKHOCTb CKONbXKEHMA aAnadparmbl MO NOBEPXHOCTH
NPUMbIKaHUN. AchanbTOBLIN MaTepMan B 30HE NMPUMbIKAHMA AOKEH NPU 3TOM paboTaTb Ha
CXKaTue.

5.47 TonwmHa acdanbtobeToHHOM Auadparmbl M MaTepuan ANA ee  BbINOJHEeHUA
Ha3Ha4aloTCA MO pacyeTy M3 YC0BUA COXPAHEHMUA CMJIOWHOCTM U obecneyeHns COBMECTHOCTU
paboTbl anadparmbl c TeIOM NAOTUHbI. [peaBapuTeNbHO ee ToWMHA 3a4aeTca no opmyne

t=a+0,008H, (3)

roe H - Hanop B paccmaTpuBaemom cedeHnn anadparmol;
a=(0,4-0,5) m - TonwmHa anadparmbl Ha rpebHe NAOTUHBI.

5.48 ene3obeToHHble 3KpaHbl B 3eMJIAHbIX HACbIMHbIX MNAOTUHAX Ha CKaJIbHOM WU
ManocxKmmaemom OCHOBaHUKM cnegyetr nNpuUMeEHATb C 06A3aTeNbHbIM 30HMpPOBaAHNEM
nonepeyHoro cevyeHmAa nNAOTUHbLI NO CTeneHU YNNOTHEHUA TPYHTOB U TPaHYNIOMETPUYHECKOMY
COCTaBy. OcHoBHble TpE6OBaHVIFI K NPOEeKTUpPOBaHUIO *ene3obeToHHbIX 9KpPaHOB M3/10XKeHbl B
1.25-7.28.

5.49 bBeToHHble W Xene3obeToHHble (COOpHble U MOHONUTHbIE) Auadparmbl cnepyet
NPOEKTUPOBATb B COOTBETCTBUM C TpeboBaHMAMU K BETOHHbIM KOHCTPYKUMAM. [uadparmbl
cnefyeTt paspes3atb BEPTUKANIbHbIMM U TOPU3OHTA/IbHBIMUW LIBAMM C COOTBETCTBYHOLLMMMU
YNNOTHEHUAMM, LONYCKAOLWMMM TEMMNEPATYPHO-0CaAA0UHbIe gedopmauuin.

Mpw HagnexKawem o60CHOBaHUM pacyeTaMm HanpaXKeHHO-4epOPMUPOBAHHOIO COCTOAHMA U
NPY MaKCMMaNbHOM YNJIOTHEHUW FPYHTOB Te/la NNOTUHbI A0MYCKAeTCs BO3BOAUTb MOHO/IUTHbIE
)enesobeToHHble gnadparmbl 6€3 pa3peskn ropusoHTaIbHbIMU AePOPMALNOHHBIMM LLBAMM.

5.50 lpu wCcnonb30BaHUM MOJMMEPHbIX MaTepuanos (Hanpumep, NOJNITUNEHOBOM,
NONMBUHUAXNOPULHON, 6yTUAKay4yKoBOM NnaeHoK " ap.) ana Co34aHuA
NPOTUBOOUNBTPALMOHHbBIX  YCTPOWCTB  KOHCTPYKUMA  3TUX  YCTPOMCTB U TEXHONOrUA
CTPOUTENbCTBA A0/KHbI 0becneynBaTb 3aLLUTY UX OT CONHEYHOWN pagmaLUn U MeXaHUYECKUX
NOBpPEKAEHUNA.

B 3aBMCMMOCTM OT BE/IMYMHLI AOMNYCKaeMblX GUAbTPALMOHHbLIX MOTEPb W MaTepuana
COeANHEHMNE MOJIMMEPHBIX 3N1EMEHTOB MeXKAYy COHON MOXKeT ObiTb CBapHbIM, KNeeBbiM WAU
MEeXaHUYeCKUM B BUAE HAxXNecTa.

TonwmHy nNpoTMBOPUNLTPALMOHHOIO YCTPOMCTBA M3 MOAMMEPHOro MaTepuana cieayet
Ha3HayaTb PacYeTOM, UCXOAS U3 CNeAYHOLLNX YCIOBUNA:

BE/IMYMHA MAKCUMA/bHbIX PACTATUBAIOWMX HANPAXKEHWA B MaTepuane He [OJXKHa
NPeBbIWaTb BE/IMYUHbI  [AOMYCKAEMOro PacTATMBAIOWLEro Hanps)KeHus, onpeaenaemoro
Tpebyemoit 4ONrOBEYHOCTbIO;
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3epHOBOI COCTAaB KOHTAKTUPYHOLLEro FPyHTa AO0/KeH obecneymBaTb HEMNOBPEXKOAEMOCTb
NOJIMMEPHOro MaTepuana; nNpu Ha3HAYEHUM MNPOYHOCTU YKNAAbIBAEMOTrO TPYHTA LO/KHbI
YUYUTbIBATLCA AEMCTBYIOLLME HANPAXKEHUS;

npM COOTBETCTBYOWEM OOOCHOBAaHUM, C UE/AblO MOBbIWEHMA HAAEXHOCTU pPaboTbl
Anadparmbl, OHa MOMET ObiTb BbINOAHEHa B BMAE ABYX C/A0oeB IMOKOro martepuana c
AHTUPPUKLMOHHON CMA3KOoM MeKay HUMN.

MpoTMBODUNBLTPALMOHHBIE KOHCTPYKUMM U3  MNOJIMMEPHbIX MaTepManoB AONycKaeTcs
npumeHaTb gna nnoTuH Il n IV Knaccos, a TakXe, Npu Hagaexalem 060CHOBaHUK, ANA NNOTUH
| n Il Knaccos BbicoToM A0 60 M.

5.51 MHbeKUMOoHHYI0 aAnadparmy B NIOTMHE cnedyeT co34aBaTb MyTEM HarHeTaHWs B Nopbl
FPYHTa Tefa NAOTUHbI CNEeLManbHOro yNaOTHAOLWEro pacTBopa, COOTBETCTBYIOWErO COCTaBa U
KOHCUCTEHLNMN.

MHbeKunmoHHas auadparma [oMKHA obnagate  Heobxoanmon  PpuAbTPaLMOHHOM
NPOYHOCTbIO, AedOPMALMOHHBIMM M MPOYHOCTHbIMM  CBOMCTBaMM, o0becneymsatolmmm
A0NTOBEYHOCTb NAOTUHBI.

Cocras n TEXHONOTUIO HarHeTaHumA MHBEKLUMNOHHbIX pacTtBopoOB obocHoBbIBalOT
nccnegoBaHnAmmU, a npum HGO6XOAVIMOCTVI - ONbITHbIMUA pa60Tan| B MPOn3BOACTBEHHbIX
yCcnosuax.

Mpn ncxoaHbIX KoadduumeHTax GpuabTpaLmm 3epHUCTOrO MaTepuana Tena nNAoTUHbI AN ee
BOAOYMOPHOro 3n1emeHTa MeHee 50 m/cyT, uenecoobpasHoO UCNOIb30BaTb CTPYWHYHO
TEXHOJIOTUIO LleMEHTaLUUMN.

JpeHaxkHble ycTpoiicTea

5.52 [JpeHaxHble yCTPOMICTBA Te/a 3eMIAHOMN NAOTMHbI CneayeT NPOEKTUPOBATL C LLENbIO:

OpraHM30BaHHOrO OTBOAA BOAbl, GUALTPYIOLLENCA Yepe3 Teno, OCHOBaHME WU beperosbie
NPUMbIKaHWUA NAOTUHbI B HUXKHWUI Bbed;

npeAoTBpalleHNs BbIXoAa QGUABTPALMOHHOTO MOTOKAa Ha HW30BOM OTKOC M B 30HY,
noABepPKEHHYIO NPOMEP3aHMIO;

CHUXKEHUA AEenpPeccMOHHOW NOBEPXHOCTU ANA MOBbIWEHUA YCTOMYMBOCTM HM30BOro OTKOCA
(BHYTpEeHHUI ApeHaK);

obecneyeHUs yCTOMUYMBOCTM BEPXOBOro OTKOCA NpU BbICTPO cpaboTKe BOAOXPaHUAULLA;
CHATUA NOPOBOTO AAB/IEHUSA, BOSHUKAIOLLEro NP CEMCMUYECKUX BO3AENCTBUSAX;

0TBOAA BOAbl, NPOPUNLTPOBABLUENCA Yepe3 3KpaH (A4po); B cnyyae cnabonpoHMLAEMOro
MmaTepuana HM30BOW NPU3MbI MNOTUHbI U HA/IMYUS HU30BOWM MEPEXoAHON 30Hbl, OTBOA, BOAbI
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cnegyetr ocCywectBnATb cneunasibHbiM  ApeHaXXHbiM  C/1IoeEM Ha NOBEPXHOCTUM OCHOBAHWA,
COeJUNHEHHbIM C APEeHa*XOM HM30BOM NPU3Mbl NNOTUHDbI.

B BbICOKMX MNOTUHAX, BbIMNONHAEMbIX W3 CYIIMHUCTOTO WM CynecyaHoro rpyHTa, AnA
YCKOPEHUA KOHCONMAAUMW W YCTPAHEHWA BMAHMA MNOPOBOro [AaB/EHUA MOXKET ObiTb
npeaycMoTPeHO YCTPOMUCTBO FOPU3OHTA/IbHbIX MM BEPTUKA/IbHbIX APEH B TO/ILE HM30BOWN U
LEeHTpPasIbHOM YacTen Tena NAOTUHbI.

YKasaHHble  MeponpuATMA MO  YCKOPEHUI0 MNPOLECCOB  KOHCOAMAAUUM  AOXKHbI
OCYLLECTBNATbCA Ha OCHOBe pacyeToB gedopmaunit. B nepuopg akcnayataumm Heobxoaumo
NpPoBOAUTb HaTypHble HabnogeHua 3a gedopmaumamun. PaboTbl MO yCTPOMCTBY ApeHarkew
OONXKHbI BECTUCb MPW OTCYTCTBMWU HaMopa Ha COOPYKEHWE, a NPU AEMCTBYIOLWEM Hanope - noj,
3almTomn cuctem, obecneymBatoLMX BOAONOHUMKEHUE.

5.53 Mpwn NPOEKTUPOBAHUM APEHAKHbIX YCTPOMUCTB HEOBXOAMMO y4uTbIBATb PU3NYECcKMe
XapPaKTEPUCTUKM TPYHTOB TeNa WM OCHOBAHMA MNAOTUHbI, MX CYPPO3IMOHHOCTb M yCNOBMA
dunbTpaumm B 06nacTn ApeHarka, paboTy ApeHarka B 3MMHUX YCI0BUAX.

Pasmepbl ApeHaXkHbIX YCTPOWCTB cnedyeT onpeaenatb ANA KaXKAOro KOHKPETHOro ciydyas,
ncxoan U3 GUAbLTPALMOHHbBIX YCAOBUIM, UCKAOYAIOWMX KOJIbMaTaxK rpyHTa B 061aCTu gpeHaxa,
3amep3aHusa GUNbTPALMOHHOIO NOTOKA NPU BXOAE €ro B APEHAXK M Ha BbIXOAE U3 ApeHaa.

KOHCTPYKLMU APEHAMKHbIX YCTPONCTB HU30BOW YacTU NJOTUHbI NPEACTAaBAEHbI HA PUCYHKeE 3.

5.54 [na conpsxeHuA ApeHarka C NAOTMHOM, KakK MNpaBWNO, yKNaapliBatoTcA obpaTHble
éunbTpbl (0gMH A 6onee cnoes). OBpaTHbIN GUABLTP ApPEeHa)ka MOMKET BbINONHATLCA W3
HeCBA3HbIX ECTECTBEHHbIX UM NOYYaEMbIX MyTEM PAacceBa UaM ApobaeHMeM FPYHTOB, a TaKKe
M3 UCKYCCTBEHHbIX MOPUCTbIX MaTepuanos (mopucToro 6eToHa 1 gp.).

[peHaxKHbIA KONNEKTOP c/leAyeT NPOEeKTUPOBaTb M3 KaMHA, BETOHHbIX, *Kene30b6eTOHHbIX,
XPU3OTUNLLEMEHTHbIX, TOHYAPHbIX TPYH M T.M. C y4ETOM arpeccUBHOCTM BOApbI.

5.55 [ns ycTpoicTBa 06paTHbIX GUNLTPOB creayeT NPUMEHATb eCTECTBEHHbIe HEeCBA3HbIe
WAW nosydyaemble APO6AEHMEM TPYHTbl M3 MOPO3OCTOMKMX CKa/ibHbIX nopog (ecnu 3ToT
MaTepuan nopaBepraeTca LAeNCTBUIO  OTPULATENbHLIX TEMMNEPATYP), He CoAep:Kalumx
BOAOPACTBOPMMbIX COJIEM, @ TaKMKe TPaHY/NMPOBAHHbIE LWAAKW, HErpyHTOBble MaTepuassbl
(Hanpumep, reoTeKCTUAL), MPUMEHEHME KOTOPbIX AOXKHO 6bITh CNeunanbHo 060CHOBAHO.

5.56 [peHaxkHbli BaHKeT (pUCYHOK 3, @) cneayeT BbINOHATb, KaK NPaBW/IO, Ha PYCNOBbIX
y4yacTKax MAOTUHbI NpU ee BO3BeAEHUU 6e3 Nepemblyek M NpPU NepeKkpbITUN PEKMU OTCbINKOM
KaMHs B BOAY.

MpeBbiweHne rpebHA ApeHarKHOro 6aHKeTa hs (Mpy OTCYTCTBMM HAC/IOHHOFO ApPEeHarka) Haz
MaKCMManbHbIM YypPOBHEM HUKHero 6beda (pucyHok 3 a, 6) cnepyeT onpepenAatb B
cooTBeTcTBMM C 5.12, HO He meHee 0,5 m. LWupuHy 6aHKeTa Ha3HaA4yalOT U3 YCAOBUN
npoun3BoAcCTBa, HO He meHee 1 m.
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Mpwn conpsa)KeHUW Tena NAOTUHbI C APeHaXKHbIM baHKeToM Ao/KHa 6biTb obecneveHa
GUNbTPALMOHHAA NPOYHOCTb COMPAMEHUA 33 CYeT YyCcTpoicTBa obpaTHoro ¢uabTpa no
BHYTPEHHEMY OTKocy 6aHKeTa. lpW HanMyMM B OCHOBAHWM MENIKO3EPHWUCTOrO TFPyHTa U
60NbWMX BbIXOAHbIX [PALMEHTOB Hanopa Nog —APEeHaXKHbIM  BaHKETOM  HagnexuT
npeAycMaTpuBaTb FOPM30HTaNbHbIN 06PaTHLIM GUABTP UM 3aMblB NOP KaMeHHOro 6aHKeTa Ha
BbICOTY, onpegenaemyo GUAbTPaLMOHHBIMKU pacyeTamu.

lpebeHb ApeHarkHoro 6aHKeTa cneayeT 3alWMWaTb OT 33aCOPEHUss MNOBEPXHOCTHbIMMU
CTOKaMMu.

5.57 HacnoHHbI gpeHax (pucyHOK 3, 6) cneayeT BbINOAHATb Ha y4yacTKax MAOTUHBI,
NnepeKkpbIBaOWMX 3aTONNAEMYIO MOMMY, a TaKKe MpPW OTCYTCTBUM Ha MeCTe CTPOMTENbCTBA
AOCTAaTOMHOIO KO/IMYECTBA KAaMHSA.

TONWMHY HACNOHHOTO ApeHarka ¢ obpaTHbIM GUNBTPOM creayeT Ha3HayaTb M3 YCNOBUM
npoun3BoAacTBa PaboT, HO He MeHee BEIMYUHDI

t = 5d5’85 + tf, (4)

roe dsgs - AMAMeTp YacTuL, Macca KOTOPbIX BMecTe C maccon bonee menkux ¢pakuumim
coctaBnaeT 85 % Maccbl FPYHTa BCErO APEHAXKHOIO C0SK;

tf - TonwmHa obpatHoro punbTpa.

MaTepuran HaCNOHHOIO APeHaXKka A0MKEH conpAaraTbCa ¢ MaTepuanom obpatHoro ¢uabTpa u
3alLMLWLATL HM3O0BOM OTKOC OT BOJIHOBOrO BO3AEWNCTBUA B HUXHeM bObede, a B HEKOTOPbIX
CNYYanx - U OT NPOMepP3aHuA.

MpeBbllWeHMe rPebHA HACNOHHOTO ApeHa)ka hs HaA MaKCMMalbHbIM YPOBHEM HUMKHEro
bbeda cnegyetr NPUHMMATL, Kak U ANA ApeHarkHoro 6aHKkeTa (cm. 5.56), C y4yeTOM BbICOTbI
BbIKAMHUBAHUA GUNLTPALMOHHOIO MOTOKA Ha HM30BOW OTKOC MNAOTUHbI W TyBUHBI
npomep3aHus.

5.58 Tpyb6uaTblit ApeHaXK (PUCYHOK 3, 8) cneayeT NPUMEHSATb, KaK MPaBuIo, Ha TeX yYacTKax
NAOTUHBI, T4e B Nepuog, ee sKCnayaTauumn Boaa B HUXKHEM bbede OTCyTCTBYET MW NPUCYTCTBYET
KpPaTKOBPEMEHHO.

TpybuaTbit ApeHax cneayeT NpeaycMaTpmBaTh U3 BETOHHbIX NN XPU3OTUNLEMEHTHbIX TPYD
(nepdopmpoBaHHbIX) € 3a4eNaHHBIMU CTbIKaMM, C 06CbINKOM 06paTHbIM GUALTPOM.

CeueHune apeHaxkHbix Tpyb cnepyet onpeaenatb rMApPaBANYECKMMUM pacyeTamu. [dunameTtp
ApeHaxKHoW Tpybbl cnegyeT HasHayaTb B 3aBUCMMOCTM OT BeE/IMYMHBI  COpacbiBaemoro
dUNbTPALMOHHOTO pacxoaa, Ho He meHee 200 mm.

Mo anvHe TpybyaToro ApeHarka HeobxogMmo npeaycMaTpuMBaTb CMOTPOBbIE KONOALbI U
BOAOBbIMYCKM, pacnosaraembie ¢ y4eToOM MECTHOCTU U TpebyemMbix YKAOHOB. Bbixoabl BoAbl U3
BO/0BbIMYCKOB A0/IXKHbI 6bITb 3aLMLLEHbI OT NPOMEpP3aHUA.
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5.59 lopu3oHTanbHbIN gpeHa)K (pPUCYHOK 3, ) cnegyeT NPOeKTUPOoBaTb B BMAE CMJIOWHOrO
APEHaXHOro CNoA  WAW  OTAENbHbIX TFOPU3OHTA/IbHLIX MOMEPEYHbIX WAW  NPOAOJbHbIX
APEHaXHbIX JIEHT, BbIMOAHAEMbIX U3 KPYNHO3E€PHUCTOrO MaTepmana 1 3almuiaembix 06paTHbIM
dunbTpoMm.

5.60 KOMBMHMPOBaHHbIN ApeHaXk (PUCYHOK 3, O - #) cneayeT BblIbUPATb MO YKa3aHHbIM B
5.56 - 5.59. OTmeTKy rpebHs 6aHKeTa KOMOMHUPOBAHHOIO ApeHarka (PUCyHoK 3, 0) cneayer
Ha3Ha4aTb C y4ETOM YC/NIOBUIA NEPEKPDLITUA PYC/la PEKMU.

5.61 Pasmepbl APEHA*KHbIX YCTPOMCTB B BUAE MJIOCKUX APEHANKEW UAU APEHAXKHbIX NEHT
cnepyeT onpenenatb rmapaBANYeckUMMU U GUABTPALMOHHBIMM pacyeTamm C y4eTOM YCA0BUIA
BbINOJIHEHUA APEHaXKa.

B pyCne: a - ApeHakHblli baHKeT; 6 - HaCNOHHbIN ApeHaxK. Ha 6epery: 8 - TpybuaTblii ApeHax; 2 -

FOPM30HTa/IbHbIN APeHaK; O - # - KOMOUHMPOBAHHbIE APEHANXKMW;

1 - ppeHarkHbI BaHKeT; 2 - NOBEPXHOCTb genpeccuu; 3 - 06paTHbIN GUNbTP; 4 - HACNOHHbIN ApeHa; 5 -
Tpy6a; 6 - ApeHaXkHaA neHTa; 7 - 0TBoAAWan Tpyba; 8 - oTBOAALLAA KaHaBa;

ds - MakcMmanbHas rnybuHa npomepsaHua; m;: - KO3GOULMEHT HU30BOTO OTKOCA; by - WIMPUHA BaHKeTa
noBepxy

PucyHok 3 - CXembl OCHOBHbIX BUAOB gpeHaXa

5.62 Bua opeHaXKHbIX YCTPOUCTB MOXKET MEHATbCA HAa PA3/IMYHbBIX YY4AaCTKAX NAOTUHbI, U UX
KOHCTPYKLMIO cneayeT BblbMpaTb HA OCHOBAHMM TEXHUKO-IKOHOMWMYECKOrO CpaBHEHUA
BapMaHTOB B 3aBUCMMOCTHU OT:

BMAA NIOTUH;
NHXXEHEePHO-reoI0rMYecknX U rmaporeonorMyecknx yCaoBmMm OCHOBaHUA 1 beperos;

bU3NKO-MEeXaHNUYECKUX XapPaKTEPUCTUK FPYHTOB, UCMO/Ib30BaHHbIX ANA APEHAXKEN;
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yCNnoBuii Npon3BoacTBa pabor;

KAMMaTUYECKMX YCNOBUI palioHa CTPOUTENbCTBA;

YCNOBUWI 3KCNAyaTaLuMm U TEMNEPATYPHOrO PeXMMa COOPYKEHUS;
CTeneHu arpeccMBHOCTM BOAbI.

5.63 [peHaxu Tena nNAOTUHbI, KaK NPaBUIO, HE YCTPamMBalOT B CAeAyOWUX Caydaax: npu
BO3BeAEHUM nNNOTMH Ha BOAOMNPOHULAEMOM OCHOBaHWW, B KOTOPbIX AenpecCcUOHHan
NOBEPXHOCTb He3 yCTPOMCTBA ApPeHAXKa OKA3blBAETCA AOCTAaTOYHO YAANEHHOW OT NMOBEPXHOCTU
HM30BOro OTKOCA M He nonagaeT B 30HYy NpoMep3aHusa;

B HWM30BOW YaCTW NNOTUH C 3KPaAHAMMU, AApPaMK U guadparmamm nNpu ycnosum obecneyeHuns
oTBoAa NPodUNbTPOBABLUENCA BOAbI;

B NNOTMHAX, HU30BAA YaCTb KOTOPbIX BbIMOJIHEHA U3 KaMEHHOM HAabpOCKU MAn 13 Apyroro
KPYNHOO6/10MOYHOrO MaTepurana (rpaBUMHOIO, raIe4HMKOBOTO U T.1.).

5.64 B cnyyae, ecnuM 3emnAHas NAOTMHA conpAraeTca ¢ GETOHHbIMU COOPYXKEHUAMMU,
APEHaXn UX A0NKHbI ObITb YBA3aHbI MeXKay coboin.

5.65 B mecTax npuvMbIKaHMA MNAOTMHbI K GeperoBbiM y4acTKam, PAcMO/IOXKEHHbIM Bbille
YPOBHA HUXHero bbeda B MeXKeHb, A0MKEeH ObiTb NpeaycMOTPeH OpraHW30BaHHbLIN OTBOA,
BOAbI, NPOPUNbTPOBABLLENCA Yepe3 NNOTUHY (HanpuMmep, TOPU3OHTA/IbHBIN APEHaX).

5.66 lpu cTpouTenbcTBe 3eMNAHbIX HACbIMNHbIX NAOTUH HA BOAOHACLIWEHHbIX FPYHTaX, B
KOTOpPbIX NOA, Harpy3Kom BO3HWKAET NOPOBOE AaB/AEHUE, HapyLUatoLee NPOYHOCTb OCHOBaHMS,
B YCNOBMAX, €CAM OHO He MOXKeT OblTb YMEHbLWEHO 33 CYET CHUMKEHUA MHTEHCUMBHOCTM
BO3BEAEHUA MJIOTUHDbI, MOBEPXHOCTb OCHOBAHUA B NpeAesiax HU30BOW YacTu NOTUHbI cneayeT
MOKPbIBAaTb FOPM30OHTANIbHbIM APEHAXOM, a ANA 0TBOAA BOAbl, OTHKMMAEMOM M3 TPYHTa
OCHOBaHMA, peKomeHayeTcaA  OOMNOAHUTENbHO  yCTpamBaTb  BEPTUKAJIbHble  ApPeHbl.
HeobxoamMmocTb M pasmepbl TAaKOro ApeHaXKa, a TaKKe PacCTofAHWEe MeXAy BepTUKa/ibHbIMU
ApPeHamu [OoNXHbl OblTb 0OOCHOBaHbl pacyeTamMm C Y4eTOM WMHTEHCMBHOCTM BO3BeAeHMA
NNAOTHHbI.

5.67 YCTOMUYMBOCTb BEPXHErO CN0A FPYHTa OCHOBaHMA B HUXHEM bbede cnenyeTt oueHUBaTb
pacyeToM Ha BbINOP OT AEWCTBMA BOCXOAALWEro GUALTPALUMOHHOIO MOTOKAa, €CAU 3TOT CNOM
MMeeT BOAOMPOHMLLAEMOCTb MEHBLLYHIO, YEM HUNKENENKALLUNA TPYHT.

Mpn HepoCTaTOYHOM YCTOMYMBOCTM CNOS TPYHTA Y NOAOLWBLI HU30BOrO OTKOCA NNOTWUHbI
HagNeXUT YyCTpaMBaTb BEPTUKA/NbHbIN APEHaXK, NPOPes3alolWmnii 3TOT C/AON U CHUMKAIOLWLNIA
NpPOTUBOAABAEHME.

BmecTo BEpTMKANbHOTO ApeHarka, Mnpu COOTBETCTBYKOWEM 0OOCHOBaHMW, cheapyet
npeaycmMaTpuBaTb MNPUrPYy3Ky OCHOBAHWMA 33 HM30BbIM OTKOCOM MNOTMHbI APEHUPYIOWMM
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FPYHTOM C YyCTPOMCTBOM nNpu HeobxoaumoctTn obpaTHoro ¢uabTpa U ydyete rybuHbI
npomep3aHus.

O6paTtHble puUNbTPDLI

5.68 O6paTtHble GUALTPbI HAONEXUT NpeaycMaTpMBaTb Ha KOHTaKTe JApeHaxa (uau
NPUTPYy3KN) U APEHNPYEMOTO TeNA NAOTUHbI, AAPa, IKPaHa UAN OCHOBAHMA NNOTUHDI, a TaKXe B
NtobomM mecTe MCKYCCTBEHHO CO34aHHOI0 HanopHOro ¢GPOHTA, rAe BO3MOXKHA MeXaHW4YecKas
cydPo3ma Ha KOHTAKTE MEXAY PAa3HOPOAHbIMMU FPYHTAMMU.

Matepuanbl obpatHoro d¢unbTpa cneayetr noabupaTb M3  ycnoBusas obecneyeHus
GUNBbTPALMOHHOW MPOYHOCTU COMPAraloLMXCA TFPYHTOB B MECTe KOHTaKTa B npouecce
BO3BeAEHUA U B NepMo KCNayaTauum naoTuUH.

Ob6paTHble GUALTPLI AOMYCKAaeTCA He ycTpamBaTb MNpWU cneumanbHOM O060CHOBaHWM; B
YaCTHOCTM, YCTPOMCTBO TaKOro ¢wuAbTpa MO KOHTAKTy C ApeHaxom HeobsasaTenbHO, ecam
APEeHUpyemoe TeNo C/IOXKEHO T[pPaBeAUCTbIMM MNEeCKamu, TPAaBUMHLIMKU FPYHTaMKM U T.M.,
yO0BNEeTBOPAIOLWMMM TpeboBaHUAM K cocTaBy o6paTHOro ¢pmabTpa.

5.69 3epHoBOWM cocTaB maTepuana obpaTHoro puabTpa A0/XKEH ObITb NoA0OPaAH C y4eTom
OU3MYECKMX XaPAKTEPUCTUK APEHUPYEMOro TFPYyHTA U MMEHLWMUXCA MECTHbIX GUAbTPOBbIX
MaTepuanos.

CocTtaB ¢puNbTPa AO/KEH UCKNIOYATD:

OTCnhanBaHMe TUMHUCTOIO FPyHTA Ha KOHTAKTE C mMaTepunaiom d)vmpra - Ana NAoOTUH U3
FTMUHUCTOIO rpyHTa UaM NNOTUH HA TNTMHUCTOM OCHOBAHUN;

NPOHUKHOBEHME (MpOocbiNaHWe) YacTuL, 3alMLUAEMOro rpyHTa B Nopbl GUAbTPA Ha ydacTKax
HUcxoaALWero GuUAbTPALMOHHOIO NOTOKA - ANA NNOTUH U3 NeCYaHOro rpyHTa;

BbINOP U BAaBAUNBaAHME YaCTUL, TPYHTaA B MOPbI d)Ml'Ipra - AnAa nec4aHoro OoCHOBaHMA Ha
y4aCTKaX BOCXo4ALLEro NOTOKa,

Pa3MbIB 3alMLAEMOr0 FPyHTa Ha rpaHuue ¢ GuabTpom - B caydae OUALTPALMOHHOTO
NMOTOKA, HaNPaBAEHHOIO BAO/Ib KOHTAKTA (KOHTAKTHbIN Pa3mbliB);

KonbMaTax GpuAbTpa MENKMMU YacTULAMM, BbIHOCUMbIMU GUNBTPALMOHHBIM MOTOKOM W3
3aLMLLAEMOTO FPYHTA, BbIHOC KOTOPbIX AOMNYCKAETCA B NPOEKTE;

OnacHyo Ana NpoYHocTn dunbTpa cydPosmio B camom cnoe GunbTpa;

BbIHOC 4aCTUL, TPYHTOBOIro matepuana d)Ml'IpraLI,VIOHHbIM NOTOKOM B CKBO3HbIX MONepeYHbIX
TPpEWwHNHaxX B chryd4ae BO3MOXKHOIo nXx BOSHUKHOBEHNA B Te€s1le NNOTUHbI NN B €€ BOAOYNMOPHOM
IIEMEHTE.

CoctaB ¢ounbTpa A0MKEH obecneymBaTb «Camo3aseunmBaHUE» TPELWMUH B AAPE B C/yYae UX
obpaszoBaHuA.
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5.70 Yucno cnoes o6paTHOro GpunbTPA U UX FPAHYNIOMETPUYECKUI COCTaB cneayeT Ha3Ha4yaTb
ncxoas u3 ycnosua HegonyweHnsa cydPpo3MoHHOro BbIHOCA M KOAbMaTaLMKM rPYHTA OCHOBaHUS
NAOTUHbI U oNpeaenATb UX Ha OCHOBAHMWU TEXHUKO-3KOHOMWYECKOrO CpPaBHEHMA BapUaHTOB,
npu 3TOM HEOO6XOAMMO CTPEMMUTbCA K Ha3HAYeHMID BO3MOXKHO MEHbLUEero 4ucia Cc/oeB
dunbTpa.

Ob6paTtHble PUALTPbLI MOTyT 6bITb OAHOCAONHBIMU UM MHOTOCAOWHbBIMU, BbINOJHEHHBIMW U3
$PaKLMOHMPOBAHHOTO M BOAOCTOMKOIO LWeBHA UM FPaBuA, a TAKKe U3 PAa3HON FreOCUHTETUKW.
Yucno cnoes obpaTHOro ¢unbTpa M MaTepuan caegyeT ONpefenatb NyTeM TEXHWUKO-
3KOHOMMYECKOro COMOCTAaBAEHUA BOSMOXKHOIO KOHCTPYKTUBHO-TEXHONOTMYECKOTO BbINONHEHUA
APEHaXKHOro YCTPOMCTBA.

5.71 Matepuan obpatHoro ¢unbtpa apeHaxen ana nnotuH | wm |l Knaccos cnepyet
NPOBEPATb IKCNEPUMEHTANBbHLIM NyTEM Ha FPYHTAX U B YCNOBUAX paboTbl, B KOTOPbIX OH ByaeT
HaxoguTbCA B COOpy*KeHun, a ana nnotuH Il u IV KnaccoB - cornacHO COOTBETCTBYIOLLUM
pacyeTtam.

5.72 ToAwmHa Kaxkaoro cnoa obpatHoro ¢puabTpa No GUAbTPALMOHHBIM YCAOBUAM A0KHA
6bITb He meHee 5d;s 85, HO He meHee 0,2 m.

TonwmHy cnoes 06paTHbIX GUNLTPOB HEOBXOAMMO Ha3HauaTb C y4EeTOM NPOU3BOACTBA pPaboT
N TEXHUKO-9KOHOMMUYECKMX PacYeToB.

ConpsA)eHue Tena NNOTUHbI C OCHOBaHMUEM, beperamu u 6ETOHHbIMU COOPYIKEHUAMM

5.73 Ana npeaoTBpaleHUa onacHoOM ¢UAbTPaLMM MO KOHTAKTy 3EMASHOM NAOTMHBI C ee
OCHOBAHMWEM c/eayeT MnpeaycMaTpMBaTb MepPbl, 3aBUCALLME OT XaPaKTEPUCTUK, COCTOAHUSA
FPYHTOB OCHOBaHMA M Apyrux ¢akTopos, U obecneynBalolme NAOTHOE MPUMbIKAHWE TPYyHTa
TeNa NNOTUHbI K TPYHTY OCHOBaHMA.

B npoeKkTax nAOTUH, BO3BOAMMbIX Ha HECKa/lbHOM OCHOBaHWM, cledyeT npeaycMmaTpuBaTb
MepOonpuATMA NO MNOATOTOBKE OCHOBAHMA, B TOM 4YMCAEe MO BbipybKe fnieca M KyCTapHWKa,
BbIKOPYEBbIBAHWIO NMHEN, YAANEHUIO PACTUTENLHOIO CN0A U CNOA, NPOHM3aHHOIO KOPHEBULAMMU
[lEPEBLEB M KYCTOB MM XOAAaMW 3E€MIEPOMHbIX KUBOTHbIX, @ TaKXKe Mo YyAaNeHUI0 TPYHTa,
COAEpPIKALLEro 3HAUYUTENIbHOE KONIMYECTBO OPraHUYECKUX BKAKOYEHUA WAW CONElN, Nerko
pacTBOpMMbIX B BoAe (4.4 M 5.5), yAaneHUO CUIbHONbAMUCTLIX FPYHTOB MO BCEW naowaau
OCHOBAHWA TaNoMN NAOTUHbI UKW TONBKO NOA, BEPXOBbIM KAMHOM MeP3/10i NAOTUHbI, U B Cly4Yae
HeobXxoAMMOCTU - MeponpuATUA MO CO34aHWUI0 NPOTMBOPUALTPALMOHHOIO YCTPOWCTBA B
OCHOBaHUW NAOTUHbI (3yD, CTeHKa, LWNYHT, U T.N.).

Mpn NPOEeKTUPOBAHMM NAOTUH PACNNACTAaHHOrO NPOdUAA YACTUYHbIN UAM NONHbIN OTKa3 OT
MeponpUATMIA NO NOArOTOBKE OCHOBAHWA A0MYCKaeTcA MPW COOTBETCTBYHOLLEM 0OOCHOBaHUM
cornacHo TpeboBaHuAMm 6.3.

MpWY NPOEKTUPOBAHUM 3eMAHBIX NAOTUH, BO3BOAMMbIX Ha CKaJlbHOM OCHOBAHUW, O0/KHO
ObITb NPEeAYCMOTPEHO yAaseHWe pPaspyLleHHOW CKanbl (B TOM YMcae [OMKHbI ObiTb yAaneHsbl
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oTAeNbHble KPYMHble KaMHM W CKOMJIEHMA KaMHel) Ha njaowagu  CconpsKeHua
NPOTUBOUNBLTPALUMOHHbBIX YCTPOMCTB NAOTUHbI C OCHOBaHWEM, 3adenaHbl pPa3BefoYHble
reonorM4ecKme u CTpouTesibHble BblPaboTKMU.

Ha yyacTKkax conps»KeHua ¢ OCHOBaHWeEM YacTel Npoduaa NAOTUHbI, BbINOAHAEMbIX U3 bonee
BOAOMNPOHMLLAEMbIX MATepPUanoB, 4Yem MNpPoTUBOOUNLTPALMOHHbIE YCTPOMCTBA, YyAaneHue
pa3pyLUeHHOM CKasbl HeobA3aTeNbHO.

MpM HaNMuMM B OCHOBAHWWM MOBEPXHOCTHOrO C/NOA TPYHTA, MMelouiero 6osiee HU3Kue
MPOYHOCTHbIE  XAapPaKTEPUCTUKKU, YeM TPYyHT  NAOTMHbI, HeobxoAMMO  Onpeaenstb
9KOHOMMYECKYIO LLenecoobpasHoCTb yaaneHMaA 3TOro oA (MM ero BepxHen 4acTu), yumTbiBas,
YTO MPU 3TOM OTKOCbI NAOTUHbI MOTYT BbITb 60N1Ee KPYTbIMMU.

Mpn cTpouTenbCTBe NAOTUH B CEMCMMYECKUX pPalOHaX Ha OCHOBAHMAX, C/NOMKEHHbIX W3
MecyaHblX, MblIEBATbIX, BOAOHACLILEHHbIX TFPYHTOB, CAeAyeT Y4YUTbIBaTb BO3MOXKHOCTb MX
Pa3XUKEHMA NPU AMHAMUYECKMX BO3AENCTBUAX.

Mpn ob6Hapy)eHMM Ha CTaguM MU3bICKAHMMA B OCHOBAHWW MNPOEKTUPYEMOM MNOTUHDI
FPYHTOBbIX BOA, COAEpP)KalMX B pPaCTBOPEHHOM BMAE OKWUC/Abl MapraHua WAM Kenesa,
HeobxoAMMO nNpenycMOTPETb MEPONPUATMA MO NPEeAOTBPALLEHUIO PA3rPy3KM 3TUX BOZL B
APEHAXKHble YCTPOMCTBA N/IOTUHbLI, 4YTODObI M36EKaTb XEMOFeHHOro WX KOJIbMaTUPOBAHMA
(3amnenuns).

K TakuM MeponpuaTUAM OTHOCUTCA 3aKpbiToe (6e3 KoHTaKTa ¢ aTmocdepoii) ApeHnpoBaHue
3TOro BOAOHOCHOIO rOPU30HTAa.

Tak:Ke B aHa/NOTMYHbIX C/ly4yasx HeobxoAuMa NMpPOBEpKa Ha YCTOMYMBOCTb K XMMMUYECKOM
cyddo3nmn CLEeMEHTUPOBAHHBIX TMMNCOM FPYHTOB B OCHOBAaHMM MAOTUHbLI UAKU B 6Beperosbix
MaCCMUBaXx, K KOTOPbIM OHa NPUMbIKaeT.

5.74 HaknoHHble nosepxHocTu 6GeperoB B npegenax nNpoduna NPUMbIKAHUA MNAOTUHDI
AO/MKHbI OblTb COOTBETCTBEHHO CMNIAHMPOBAHbI, NMPM 3TOM He AO0MNYCKAlTCA HaBucatowme
YY4aCTKM B npegenax MNPUMbIKAHUMA MAOTUHbI W yCTynoobpasHble Yy4yacTKM B npeaenax
NPUMBbIKaHWA NPOTUBOPUABLTPALMOHHOIO YCTPOMUCTBA NAOTUHDI.

MpW HaAMYUKM B OCHOBAHWUW NIOTUHBI BbICTPO BbIBETPUBAOLWMXCA U BEYHOMEP3/bIX NOPOS, B
NpoeKTax HeobxoAMMO Yy4UTbIBAaTb U3MEHEHWA CBOMCTB 3TUX MOPOA WAM NpenycMaTpuBaTb
COOTBETCTBYHOLME KOHCTPYKTUBHO-TEXHOIOTMYECKME MEPONPUATHUA.

MpY HanAMYUM B CKaZIbHOM OCHOBAHWWM MECTHbIX CKBO3HbIX NO X04y OWAbTPALMOHHOTO
MOTOKA TEKTOHUYECKUX HAPYWEHWN B BUAE TPEWMH HAANENKUT MNPUHUMATb Mepbl K UX
pacynCcTKe W 3afenike, a TaKKe mepbl, obecneynBatowme OGUABTPALMOHHYID MNPOYHOCTb
MaTepurana, 3aN0/HAOWENO 3TN TPELLUHDI.

B C/lydae BO3MOXKHOTIo TpeLLI,VIHOO6paBOBaHVIFI B CaMOM Tene NAOTUHbI WK BOOAOYNOPHOM ee
/1eMeHTe BCneacTtene npomoparXmBaHMA WAU TPaBUTAUUNOHHOIO YNNOTHEHUMA TPYHTOBOIO

www.pkb-titan.ru m‘ TATAH



CHwI 2.06.05-84* AKTyanusmMpoBaHHan peaakums MAOTUHbI U3 TPYHTOBbIX MaTepUanos
30

mMmaTepuana, HeobxoAnMMo NpeaycmoTpeTb NpoTuBocyddO3MOHHOE 0B6YCTPOMCTBO NPUMbIKAHUI
NAOTUHbI K 6eperoBbiM CKIOHaM UM K BETOHHbIM COOPY}KEHMAM B BUAE MecHaHblX MaHKeToB
CO CTOPOHbI BOAOXPaHUAMULLA, MPU HaAUYMM KOTOPbIX obecrneymBaeTcs KOAbMaTUPOBaHUE
BO3HMKAIOLWMX B 3TOM MECTE TPELLMH.

B 3TMX MecTax TaK¥Ke cneayeT npeaycmaTpuBaTb TWATE/NbHYIO YKNAAKY M YMNNOTHEHUe
rPYHTOBOro martepuana, ANA Yero B KOHTAKTHbIM ero cnoi (TONWMHOW OKONO ABYX MeTpoB)
HeobxoAMMO yKnaabiBaTb 60/1ee yBAaMKHEHHbIN M NAACTUYHbIA MaTepuan. [ns obecneyeHus
HaZle’XHOro NPUMbIKAHUA Tena NAOTUHbI K BETOHHOMY COOPYXKEHUIO C/lefyeT, KaK MnpaBuno,
npeaycMmaTpuBaTb YK/IOH CONPANXKAIOLWMX rpaHein COOpyKeHUA B CTOPOHY 3eMISHOM NIOTUHbI He
6onee yem 10:1.

5.75 [Ona 3emnAHbIX NAOTUH C NPOTUBOPUABLTPALMOHHBIMU YCTPOMCTBAMMU U OAHOPOAHbIX
3eMJIAHbIX NAOTWH, BbINOAHAEMbIX W3 [IMHUCTbIX T[PYHTOB Ha CUAbHODUABTPYIOLLNX
aNNOBUANBbHBIX OTNIOXKEHUAX, MEPEKPbIBAOLMX CKa/lbHble NOPOAbl OCHOBAHWUA, NPWU HEO6ONbLLOM
(Mo 5 m) MmoLLHOCTM Cnos anntoBKA, KaK NPaBUAO, caeayeT AOBOANUTb NPOTUBOPUABTPALNOHHbIE
YCTPOWCTBA A0 CKa/bl Bpe3Kow 3yba.

Mpyn MoOLWHOCTK anntoBManbHoro cnoa bonee 5 m cneayeT cpaBHMBATb BAPMaHTbl NMAOTUH C
A4POM M NPOTUBOPUNABTPALMOHHOM Nperpagon (LemeHTauMoHHOM 3aBecoi, 6ETOHHOM CTEHKOW
M Ap.) C NAOTMHAMMK, UMEKWMMU NPOTUBOPUIBTPALMOHHOE YCTPOMCTBO B BUAE 3KpaHa M
NoHypa.

MpoekTom HeobxoaMMO npeaycMaTpuBaTb  COMPSXKEHWE  NPOTUBOPUABTPALMOHHbIX
YCTPOWMCTB MNOTUHbI C OCHOBAaHMEM B MeCTe MpUMblKaHMA 3yba K ckane (Hanpumep, nytem
MHbEKUMM pacTBopa B MeCTe MPMMbIKaHMA, a B C/ly4yae HeobxoAMMOCTU - YCTPOMCTBA
NPoTMBOUNLTPALMOHHON 3aBEChI).

rnybuHy BucAYen npoTMBOOUNLTPALMOHHON nperpagbl UM ANMHY NOHypa cieayet
YyCTaHaBAMBATb HAa OCHOBAHWUWN GUNLTPALMOHHBIX PAaCYeTOB.

MpumeyaHua

1 ®UNbTPALMOHHBIN pacyeT OCHOBAHMI FPYHTOBbLIX MAOTUH (3EMAAHLIX M KaMEHHO-3eMAAHbIX) Npu
yCcTpoicTBe NpoTMBOOUILTPALMOHHONM 3aBECh! LO/IKEH 3aKA04aTbCs B onpeaeneHnn GpuabTpaumoHHOM
NPOYHOCTU TPYHTOB OCHOBAHMA, NMPU KOTOPOW obecneynBaeTcA HaZeKHOCTb MOA3EMHOIO KOHTYpa B
nepuog, aKkcnayatauum U 3KOHOMUYHOCTb ero CTPOUTE/IbCTBA.

2 ®UNbTPAUMOHHBIA pacyeT MNpU onpedeneHMM MNapameTPoB MPOTMBOGUALTPALMOHHOW 3aBechl
(rnybuHa 3aBechl, TO/LMHA U LWAT CKBA*KMH) B OCHOBAHWW FPYHTOBbIX NJOTUH LO/IKEH BbINOJHATLCA NpU
YC/0BUW OEWCTBUA MAaKCMMa/IbHOrO Hanopa Ha 3/1eMEHTbl KOHCTPYKLMIA NOA3EMHOIO KOHTYpa C y4eToM
CBOMCTB rPYHTOB OCHOBaHMA (CKanbHble, HecKkanbHble, cypdo3noHHO-yCcToNUMBbIE M Ap.), 3arnybaeHnn
NOBEPXHOCTM BOZOYMOpPA U Ap.

5.76 Mpu conpaxeHun NpoTUBOPUALTPALMOHHBIX YCTPOMCTB NAOTMHbI C HAKAOHHbIMU
HEPOBHbLIMU MOBEPXHOCTAMW CKa/NbHbIX bGeperos cneayet npeaycMaTpuBaTb NOATOTOBKY
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NMOBEPXHOCTU CKanbl OT rpebHA nNAOTMHbI (A4pa, 3KpaHa) K OCHOBAHMIO C MOCTENEHHbIM
ynonoxeHnem, 6e3 peskux MNepenomoB, C HAUMEHbLLWMM TEXHUYECKM W 3SKOHOMMUYECKM
060CHOBAHHbIM  HAKNOHOM  6eperoBbiXx KOHTAKTOB, CPEe3Ky BbICTYMAMOLWMX YYACTKOB
NMOBEPXHOCTU CKaNbl U BbipaBHMBaHME BETOHOM MECTHbIX MOHUMXEHWUN.

Yron Mexay CMeXHbIMU  y4aCTKaMM  MOBEPXHOCTM  CKalbl B COMPAMEHUU C
NPOTUBOUNLTPALMOHHBIMUM YCTPOMCTBAMM HE A0/KEH NpeBblwaTth 20°.

OuepTaHue NPoAo/ibHOro NPodUAA NAOTUHbLI MO OCHOBAHUIO C/ielyeT Ha3HayaTb Ha OCHOBE
pe3ynbTaTOB pacyeTa ero HanpaAXeHHo-AedpOPMUPOBAHHOIO COCTOSHMA U3 YCNOBWUSA
HegonyweHna 06pa3oBaHMA TPELLMH.

5.77 TMpwn CcONpsAXXEeHUN HErpyHTOBbIX NPOTUBOPUABTPALMOHHbLIX YCTPOWUCTB MNOTUHBI
(anadparma, akpaH) c ocHoBaHMem M beperamm nocpeacTBom 6eToHHOro 3yba, NAUTbI UK
NOTEPHbI, @ TaKXKe HenocpeaCcTBEHHO C 6BETOHHbIMU COOPYKEHUAMU cnedyeT npeaycMaTpuBaTh
Ha KOHTaKTe C OMOPHOM MNOCKOCTbIO FepMeTMYHOro LWea, obecneumsalowero cBoboAHbIN
NMOBOPOT WAN TOPU30OHTANbHOE OTHOCUTE/NbHOE CMELWeHWe MNPOTUBOPUALTPALMOHHOIO
YyCTpOWMCTBa B Onope OT MMAPOCTaTUYECKOW Harpysku 6e3 HapylleHWs BOAOMNPOHMLAEMOCTU
WwBa.

5.78 B 3eMA1AHbIX NIOTUHAX HA CUIbHOTPELLMHOBATBIX CKa/IbHbIX OCHOBAHMAX, NO KOTOPbIM (B
TOM YnUC/Ie U NOCAE OTTaUBAHMA) MOXKET MPOUCXOAUTL ONACHAA ANA Tena NAOTUHbI GUAbTPALMA,
HeobxogMmo npeaycmaTpuBaTb YCTPOMCTBO 3yba M NpoTMBOPUABLTPALMOHHON 3aBeCbl MNOA
HAM, a TaKXe MOBEPXHOCTHYIO MHDBEKUMIO pacTBopa (LEMEHTAUMOHHOTO, [IMHUCTOIO U
MEJIKOMEeCYaHoro € BAXKYLMM) B Npeaenax noAowsbl NPoTMBOOUALTPALMOHHOIO YCTPOMCTBA
NAOTUHbI. MpoeKTUpoBaHMe OAHOPOAHbIX NAOTUH 6€3 NPOTUBODUABTPALLMOHHBIX YCTPOUCTB B
TAKWUX CYYaAX AOKHO HBbiTb COOTBETCTBEHHO 06OCHOBAHO.

5.79 MNpwn NpoeKTUpOBaHMUM 3eMAAHbIX NJIOTUH Ha cnaboBoAONPOHMLAEMOM (B TOM Yucne
nocne OTTaMBaHWMA) UM CNAbOTPELLMHOBATOM CKa/NbHOM, MOJYCKAaJlbHOM W [JIMHUCTOM
OCHOBaHMAX A0MYCKAaeTCA NPeaycCMaTPMBaTb YKNAAKY FPyHTa Tena NAOTUHbI HENOCPEeACTBEHHO
Ha OCHOBaHMe 6e3 NPOTMBOPUNbTPALMNOHHBIX YCTPOMCTB.

MpY NPOEKTUPOBAHUM TPYHTOBbLIX MNAOTUH BbicOTON 6onee 50 M B Y3KOM KaHbOHe
KopbiToobpa3HOro npodmaa Ha CKaNbHbIX W MONYCKAJIbHbIX  OCHOBAHMUAX  MOXHO
npeaycmatpuBaTb NPUMbIKaHWE AApPa NAOTUHbI K OCHOBAHUIO Yepe3 MACCUMBHYH OeTOHHYo
NPOOKY C PAcnofIOXKEHHbIMM Ha Hel (Npu HeobxoAMMOCTU) Kene3obeTOHHbIMU APEeHaXKHO-
CMOTPOBbIMW  (LeMeHTaUuMOHHbIMK)  ranepeamn. [lpobka [AoMKHA ObiITb  paspesaHa
NPOAO/IbHbIMKW  TemnepaTypHO-AedOPMALMOHHbIMK  WBAaMWU. [lpn  CUABHOTPELLMHOBATOM
OCHOBaHMKW MNpPobKa wUcnonb3yetrca AN  OCYWecCTBAeHUS NAOWAAHON  YN/IOTHUTE/IbHOM
LemeHTaumu.

5.80 B mecTtax conpsKeHua Tena uam nNpoTuBodUAbTPALMOHHOIO YCTPOMCTBA MAOTUHBI C
OCHoBaHWeMm, beperamm n 6ETOHHbIMU COOPYKEHUAMM CAeyeT NpesyCMaTPMBaTL TLLATENbHYIO
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YKNaZKy U ynaoTHEHWE rpyHTa B6AM3N NOBEPXHOCTU COMPAXKEHUSA, ANA YEro KOHTAKTHbIA CNoM
(TonwmHot 2 - 3 m) HeobxogMmo OTCbiNaTb W3 TpyHTa 6o0nee nnacTUYHOro, MeHee
BOAOMNPOHMLLAEMOro U bonee BNaxKHoro (He 6bonee yem Ha 1 - 3 %), Yem rPyHT OCTa/IbHOIO Tena
NAOTMHbI UAK NPOTUBODUABLTPALMOHHOIO YCTPOMCTBA.

5.81 Mpu NPOEKTUPOBAHUM B OCHOBAHMM MNOTUHbI MPOTUBODUIBLTPALMOHHBIX YCTPOICTB
(wnyHTOBBIN pAA, CTeHKa n3 6eToHa, MMHUCTOrO FPYHTA UAM BO3BOAMMAA METOLOM «CTEHa B
FPYHTE» WMHBEKUMOHHAA 3aBeca, Mep3/0THaA 3aBeca M Ap.) cneayet npepycmaTpusaTb
ConpAXeHne X HenocpeacTBEHHO C NPOTUBOPUABLTPALMOHHBIMKU YCTPONCTBAMM TeNa NAOTUHDI
(aapo, aKkpaH nam gnadparma).

5.82 ConpsAratowme ycTponcTBa 3eMAAHbIX NAOTUH C OETOHHbIMW U XKene3obeTOHHbIMMU
COOpPYXEHMAMM A0NKHbI 0becneynBaTb:

3aWMTy 3eMAAHOW MAOTMHbI OT Pa3mbiBa BOAOW, MPOMNyCKaemoln 4epes BOAOCOPOCHbIe
COOpPYKEHUS;

NAaBHbIA NOAXOA BOAbl K BOAOMPUEMHbIM U BOAOCOPOCHBIM COOPYHKEHMAM CO CTOPOHbI
BepxHero bbeda, NNaBHOe pacTeKaHWEe NOTOKA B HUMKHeM bbede, npeaoTBpallaloLee NoAMbIB
Tena U OCHOBaHMA NOTUHbI;

npeaoTepaLLeHMe onacHoOM GUAbTPaLMKN B 30HE NPUMbIKAHUA.

MpoeKTbl conpararowmx ycTpomcte naotTUH | n |l KnaccoB A0AXKHbI ObiITb 06OCHOBaHbI
AAHHbIMU TMAPABANYECKUX U GUABTPALUNOHHbBIX MCCAEeA0BaAHUN.

5.83 Onsa obecneyeHna HALEKHOrO NMPUMMbIKAHMA Tena 3eMAAHOM NAOTUHbI K BeToHHOMY
COOpPYKEHMUIO cneayeT NpeaycMaTpuBaTb YKAOH COMPATAlOLMX rpaHet 6E€TOHHOM KOHCTPYKLMK
C 3eMJIAHOM HacbINblO He Kpyye, yem 10:1.

ConpseHne 3eMIAHON NIOTUHbI C BETOHHBIMU COOPYKEHUAMMK, MPOPE3AOLWNUMN €€ TeNO,
cnefyeT ocyWwecTBAATb AN NAOTUH, UMEIOWMX NPOTUBOPUALTPALMOHHbIE YCTPOICTBA, B 30HE
3TUX YCTPOMCTB, @ ANA OAHOPOAHbIX NAOTUH - B Npeaenax BEepPXOBOro KAMHa M LEHTPaNbHOM
4acTU NAOTUHBI.

ConpsaxkeHne Tena 3eMAAHOW NAOTUHbI C OETOHHbIM  COOPY)KEHMEM  HAJNEXUT
npeaycmaTpuBaTth B BUAE 3afeNaHHbIX B Hero agnadparm, BPe3atoWmnxca B 3eM/IAHYIO NAOTUHY
(wnyHTOBLIM psa, 6eTOHHaA CcTeHKa W Ap.). AnMHY Auadparm conpsxKeHua cneayer
yCTaHaB/AMBATb Ha OCHOBAHUM GUAbTPALMOHHbIX PacyeToB.

MpoTMBODUNBLTPALMOHHbIE YCTPOMACTBA B OCHOBAHWM 3eMAAHbIX MJOTUH WU  OETOHHbIX
COOPYKEHUN A0NKHbI OblTb B3aMMOYBA3aHbI.

5.84 [Mlpu conpsi>KEHUM YYACTKOB 3EMAAHON MJIOTUMHbI, BbIMNOAHAEMbIX HaCbIMHbIM W
HaMbIBHbIM cnocobamun, HeobXxoAMMO nNpenycMaTpMBaTb MEpPOnpuATMA, He AonycKatowme
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COCPEAOTOYEHHYIO OUNLTPALMIO B MECTEe COMPAMKEHMA U HEPABHOMEPHYK OCagKy Tena
NAOTUHbI U OCHOBAHMA.

6 3eMJIsIHbI€ HAMBIBHBIE IIJIOTHHBI

6.1 KOHCTPYKUMM NNOTUH, BO3BOAMMbIE METOAOM OTCbINKM FPYHTOB B BOAY, PEKOMEHAyeTCcA
Ha3HayaTb B COOTBETCTBUW C Tabnuuen 4, pucyHKamu 4, 5 1 4.3, a TaKKe peKomMeHAauusamu

npunoxkenma b.

6.2 MNpu BbIGOpPE KOHCTPYKUMW MAOTUHbI CNeayeT CTPEeMUTbCA K MaKCMMaibHOMY
MCMO/b30BAHMUIO ECTECTBEHHbIX TPYHTOB, He TPebylowmnx COPTUPOBKM Npu pa3paboTKe Kapbepa
WU BbIEMKW.

6.3 Mpu HaAMUMKM COOTBETCTBYIOLMX KapbePHbIX FPYHTOB NpeanodyTeHue cnedyeT OoTAaBaTthb
OAHOPOAHbLIM  MecyYaHblM MJIOTUHAM, XapaKTepu3yemMbiM BbICOKOM TEXHOMOMMYHOCTbIO
npousBoAcTBa pabor.

OpHopoaHble necyaHble NJOTUHbI pacnaacTaHHoOro npoduna co ceoboagHo popmupyemoimm
OTKOCamMM cneayet MNPUMEHATb NPU  TEXHUKO-IKOHOMMYECKOM O0OOCHOBaHMW B Cay4vae
3aneraHuA cnabbix rTPYHTOB B OCHOBAHWM, HEOOXOAMMOCTM yMeHblleHNA 0bbema KpenneHus
OTKOCOB, a TaKe Npu HambIBe NOA BOAY.

Mpn NPOEeKTUPOBAHUM NNOTUH Ha cnabblx WM 3aTOPPOBAHHLIX TPYHTaX OCHOBaHUA,
06BOAHEHHDbIX M 3a60N0YEHHbIX TEPPUTOPUAX, AOMYCKAETCA HE NPeayCMaTpMBaTb MNONHOCTbIO
WA 4YacTU4HO paboTbl NO  yAANEeHMI0 NOBEPXHOCTHONO CNOA TPYHTA OCHOBAHMA MU
PacTUTENbHOCTM NPU  YCA0BUW, YTO 3TO He nNpuBEAET K HAPYLIEHUIO YCTOMYMBOCTM M
GUNbTPALMOHHON NPOYHOCTU COOPYKEHUA.

Mpwn BO3BEAEHWW OAHOPOAHbLIX MJOTUH Ha CNabbiXx TPyHTax OCHOBAHWA creayeT, Kak
NPaBW/I0, HAMbIBATb YLUMPEHHYI HUMKHIOK 4acTb («NOAYLIKY»), @ BEPXHIO YacTb BO3BOAMUTb
nocne cTabuansaumm ocafok KNoAyLIKN».

6.4 HeoaHopoaHble NAOTUHbLI C/leAyeT MNPOEKTMPOBaTb NPU HaJMYMKM COOTBETCTBYHOLLMX
KapbepHbIX IPYHTOB 1 HEOBXOAMMOCTU CHUKEHUA GUNBTPALMOHHOIO pacxoda No CPaBHEHUIO C
OAHOPOAHLIMU MNAOTUHAMM, a TaKXKe ANA YyMeHblweHMA obbema Tena nnoTuHbl. Mpu 3TOM
cnenyeTr yyuuTbiBaTb YCNOXHEHME TeXHONOrMW MPOM3BOACTBA PaboT No co3daHuio sapa C
3a/laHHbIM Pa3MepPOM M COCTaBOM FpyHTa 1 HeAONYLLEHMIO €ro NepPemblBa KPYMNHbIM FPYHTOM.

[na obecneyeHns OAHOPOAHLIX CBOWCTB A4pa 33a4aHHOrO pasmepa U UCKAOYEHMA
nepembiBa KPYMHbIM TPYHTOM AOMYCKAaeTcA BKAOYATb B MPOEKTbl MPW COOTBETCTBYHOLLEM
060CHOBaHUKN, NPUHYAUTENBHOE NMEpeMellMBaHMe TpyHTa B Npeaenax npyaKoBOW 30HbI A4pa
NNOTUHBI.

6.5 HambIBHble NNOTUHbI C 6OKOBLIMU HACbIMHbIMKU UK KaMeHHO-Ha6pOCHbIMVI npuamamm
cnegyetr npuUMeHATb Npu yenoBunm MCNOJIb30BAHUA BbICOKUX Mepembl4eK MU KaMHA U3
nosie3HbIX BbleMOK KOTAOBaHa. [lpyn NpoeKkTupoBaHWM NAOTUH ANA CENCMMYECKMUX paﬁOHOB
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HeobxoAMMO NpeaycmMaTpuBaTb YCTPOMCTBO KaMeHHO-HabpOCHbIX MPM3M M CEMCMOCTOMKOro

KpenaeHna OTKOCOB.

Tabnuuya 4

Bua nnoTtuHebI

[PYHTbI TEeNa NAOTUHDI

Cnoco6 Bo3BeaeHUA NAOTUHDI

3

OaHopoaHas:

c NPUHYANUTENbHO

bopmupyembiMmm OTKOCamMu

(pncyHoK 4, a)

Meckun, cynecu, CYyrMnHKKM (B TOM
yncae neccosuaHoie)

[BYCTOPOHHMIT HambIB C Aambamu
06BanoBaHMA Ha OTKOCax

co cBobogHO dopmUpyemMbIMU
OTKOCaMM - BEPXOBbIM (PUCYHOK
4, 6) nnm obommm

Meckn, rpaBuitHble (ApecBaHble)

OAHOCTOPOHHMIA HaMbIB C

Jambamm obBanoBaHusA Ha
HM30BOM OTKOCe (PUCYHOK 5, 6) m
LeHTpanbHblA HamblB 6e3 aamb

obBanoBaHuA

y3KonpodunbHas (PUCyHOK 5, 8)

To xe

MMOHEpHbIM HamMbIB C BbIMYCKOM

nyabnbl M3  TOpua TpPybbl M

HenpepbIBHbIM yCTpoincTBOM

o6BanoBaHWA NoO OTKOCaM

HeopgHopogHas:

C AAPOM (PUCYHOK 4, 8)

lpaBuiiHble (npecesaHble),

[BYCTOPOHHMIT HambIB C Aambamu

rasieyHmkosble (webeHucTbie) clobBanoBaHMA Ha  OTKocax M
coaepikaHuem necyaHblx N|OTCTOMHBbIM npyaom B
TAUHUCTBIX GpaKLuia LeHTPasbHOW  4YacTM  MNAOTUHbI
(pucyHoK 5, a)
C LLeHTPaNbHOM 30HOW (pucyHOK|paBuiiHble (ApecsaHble), To xe

4,2)

rafe4yHunkosble (WebeHnctble) unu

necyaHble pa3HO3epHUCTbIE,
cogepKalime  MeNKo3epHUCTbIe
dpakumum
KombuHMpoBaHHas:
C HacbiNHbiM  Agpom  u3|[paBuitHble (2pecBaHble),|,BycCTOPOHHMIA HambIB 6e3 Npyaa
rIMHUCTOrO rpyHTa n|raneyHunkosble (WebeHucTbie) um
HaMbIBHbIMM H6oKoBbIMU|NecyaHble

30HaMu (pUCyHOK 4, 9)

C HacbiNHbIMW bBaHKeTamn U3

rOpHOM Maccbl M HaMbIBHOWM

To xe

To xe
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Buna nnotuHebl [PYHTbI TEeNa NAOTUHDI Cnocob Bo3BeAeHWUA NAOTUHbI

1 2 3

oAHopoaHoOwM LeHTpaNbHOM
30HOM (pUCYHOK 4, e)

C UEHTPaNbHOM HErpyHTOBOM » OAHOCTOPOHHMIN HaMblIB
Anadparmoi M HaMbIBHbIMU
60KOBbIMW NPU3MaMM

a-ecm. Tabauuy 7, 1 - KpenneHue BEPXOBOro 0TKOCA; 2 - TPYHTOBBIN 3KpaH; 3 - nepexoaHble c/ion
(o6paTHble GpuAbTPbLI); 4 - rPYHTOBOE AAPO0; 5 - BepxoBaa NPU3Ma; 6 - HM30Bas NPU3Ma; 7 - BepxoBasn
rPyHTOBas NPoTMBODMABLTPALMOHHAA NPM3MA; 8 - LEHTPaANbHAA rPYHTOBasA NPOTUBODUALTPALMOHHAA
npvsma; 9 - uemeHTaumn

PucyHokK 4 - Buabl HaMbIBHbIX NAOTUH

a - ABYCTOPOHHMWIA HaMbIB HEO4HOPOAHOMN NNOTUHBI C AAPOM; 6 - O4HOCTOPOHHWUIN HAMbIB O4HOPOAHOM
NAOTUHbI C BEPXOBbIM OTKOCOM, GOpMUpPYEMbIM NPU CBOBOAHOM pacTeKaHMM NybMbl; 8 - HAMbIB
Y3KOMNPOodUIbHOM NAOTUHBI.

1 - pacnpeaenunTenbHbIV NybNONPoOBOA; 2 - OTKOC HaMbIBA; 3 - OTCTOWHbBIN Npya; 4 - rpaHuLa aapa; 5 -
Aambbl nonyTHoro 06BanoBaHusA; 6 - famba nepBUYHOro 06BaNOBaHMA; 7 - rPaHULA NPYAKa; 8 -
BoAo0TBOAALLAA TPY6a; 9 - BpemeHHana nepemblyka; 10 - BogocbpocHol Konoael,

PucyHok 5 - OCHOBHble cxembl BO3Be4eHUA HAMbIBHbIX NJIOTUH

6.6 HambIBHOM cnocob Bo3BeAeHUs NAOTUHbI AOMNYCKAeTCA COBMELLATb C HacbiMHbIM, Koraa,

Hanpumep, BEpPXoBYHD MNPU3My MNAOTUHblI HaMblBalOT M3 NecCka, a HU30BYHO U3 FpaBMHHO-
rane4HNKOBOro rpyHTa.
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6.7 B nNpoeKkTbl HaMbIBHbIX MJAOTUH CneayeT BKAOYATb MepPONnpUATUA No obecneyeHuro
KayecTBa HamblBa FPyHTa W YCTAHOB/JIEHHOMW NNOTHOCTU €ro YKAaZKW, a TaKKe YyCTOMYMBOCTM
OTKOCOB NNOTMHbI B CTPOUTENbHbIM NEPUOA, B YaCTHOCTHU, C y4eTOM GUNbTPALLMOHHOTO NMOTOKA,
obpasylowerocs 3a cYeT BOAOOTAAYM CBEXKEHAMbBITOrO rpyHTa, MHOMALTPALMKU C NOBEPXHOCTH
HamblBa W M3 OTCTOMHOro npyga. Ons HaMbIBHbIX MNJOTUH [ONXHA ObiTb YCTaHOBAEHA
npeaenbHas WMHTEHCMBHOCTb WX HapalwmBaHMA no ycnoBuio obecnevyeHua BOJOOTAAYUM
HaMbITOrO FPyHTa, @ ANA YacTel NAOTMH, HAaMbIBAaeMblX MOZ BoAy - npeaesbl NOABOAHOM U
HaZBOAHOM KPYTU3HbI OTKOCA.

MHTEHCMBHOCTb HaMbiBa HEOBXOAMMO TaK¥Ke KOHTPOAMPOBaTb, Habnogasa 3a BeNNYMHOWM
NOPOBOro AaB/EHMUS.

Tpe6oBaHua K maTepuanam

6.8 3epHOBOI COCTaB KapbepHbIX FPYHTOB CAefyeT CYMTaTb OCHOBHOM XapaKTEPUCTUKOMN ANA
OLEHKM TEXHWYECKOW BO3MOMKHOCTU BO3BEAEHMA HAMbBIBHbIX MNAOTUH W 3KOHOMMUYECKOM
uenecoobpasHoOCTU BbIBPaHHOM KOHCTPYKLUW.

CopepykaHMe OpPraHMYECKUX WM BOAOPACTBOPMMbIX MPUMECelr B TpyHTax ANA HaMbliBa
NAOTUHbI CNeAyeT AOMNycKaTb B KONMYECTBAX, MPW KOTOPbIX MX OCTAaTOK B Tene HaMbIBHOWM
NAOTMHbI NOC/NE NPOM3BOACTBA PAabOT N0 ee HamMbiBY ByAEeT He Bbllle Be/IMYMH, YKa3aHHbIX B 5.5.

6.9 lMpeaBapuTenbHyO OUEHKY NPUIrOAHOCTU KapbepHOro rpyHTa AAA HamblBa NJOTUH, B
3aBMCMMOCTM OT 3epPHOBOrO COCTaBa caepyeT NPoOM3BOAMTL MO rpaduKy, NpuBeAeHHOMY Ha
pUCYyHKe 6.

MpeAnoyTUTENbHBIMW ANA HaMbiBa OAHOPOAHbIX MAOTUH ABAAKTCA NecyaHble TPYHTbI |
rpynnbl; MecyaHble W rpasBuiHble TPyHTbI Il rpynnbl LenecoobpasHo npepycmaTpusaTb AAs
HEeOAHOPOAHbIX NJOTUH C ME/IKONECYaHOM LLeHTPAIbHOM 30HOM UAWN FIUHUCTBIM ALPOM.

Cynecw (Il rpynna), cyrnannkm (IV rpynna), rpaBuinHble W rafieyHMKoBble rpyHTbI (V rpynna), a
TaKXe /1eCCOBUAHbIE TPYHTbl MOMHO WMCMONb30BaTb AN HambiBa NPU COOTBETCTBYHOLLEM
TEXHUKO-3KOHOMMUYECKOM 0B0CHOBaHMU. MpK 3TOM Cynecu U NeccoBUAHbIe CYIIMHKU cneayeT
MCNONb30BaTb A/ HAaMbIBA OAHOPOAHbLIX MAOTMH, @ TaKXKe ANA HaMblBa LLeHTPaNbHOM
CNaboBOAONPOHNLAEMON 30HbI HEOAHOPOAHbIX MNOTUH, FPABUIAHO-TaIEYHNUKOBBIE FPYHTbI - ANA
HaMbIBa HOKOBbIX 30H 3TUX MJIOTUH.

3anac rpyHTa B Kapbepe AoKeH bbiTb B 1,5 - 1,8 pasa 6onbwe obbema rpyHTa, NPUHATOrO B
NPOEeKTe NJAOTUHbI.

Mpu BbiBOpE KapbeEPOB WMHMKEHEPHO-Te0/IOrMYECcKUe W3bICKaHUA cnedyeT NpoBOAUTb C
[EeTaNbHOCTbIO, MO3BOMAIOWEN BbIAENIUTD U WUCKAKUYMTb M3 3aNacoB Y4YaCTKM [PYyHTa, He
oTBeyvalowero TpeboBaHMAM YKNagKM B MNAOTMHY, a TaKKe He noagatoweroca paspaboTke
cpeacTsaMm rMapomexaHm3aunm.
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TPYHT ANA HambiBa NAOTMH O0/MKEH ObiTb MPOBEPEH Ha coAep’kaHue HerabapuTHbIX
BK/IOYEHWI (BaNlyHOB, KAMHEW UM T.M.), HE NPOXOAALMX Yepes rPYHTOBbIE HACOChI.

6.10 [Ona HeoAHOPOAHbLIX NAOTUH NPEeANOYTUTENIbHbI TPYHTbl C BbICOKOM CTEMNEHbHO
Pa3HO3epPHUCTOCTU, Hanpumep, rPaBUiHblE C MblEBATbIMU, TIUHUCTBIMU GPaAKUMAMU U NpuU
CcoAepKaHMM MecyaHbiX Yactuy He meHee 25 - 30 %. ComepxaHune B AApe TNTMHUCTbIX YacTuL,
pasmepom d < 0,005 mm gonyckaeTca He 6onee 20 % NO yCNOBMAM KOHCONMAAUUM TPYHTa;
bonee BbICOKOE COAEP!KAaHME T[NMHUCTBLIX YacTUL, cnepyeT AONYyCKaTb MpW cheumanbHOM
060CHOBaHUM.

lPpaHULbl 30H PpPAKLMOHUPOBAHNA U OCPEAHEHHOrO 3ePHOBOrO COCTaBa HAaMbITOrO rPyHTa
onpeaenATCcs B COOTBETCTBUM C PEKOMEHAAUMAMM npunoxexus E.

6.11 BO3MOXKHOCTb NMPUMEHEHUA A8 HAaMblBa MCKYCCTBEHHbIX CMECeN FPYHTOB M3 PasHbIX
KapbepoB WM COPTUPOBAHHBLIX KAapPbEPHbIX FPYHTOB AO0/KHA ObiTb 06OCHOBaHAa TEXHWUKO-
9KOHOMMUYECKMM PaCYETOM.

6.12 Mpu HeobxoaMmocTM cnepyeT NpefycMaTpuBaTb AOMONHUTENbHOE WCKYCCTBEHHOE
ynnoTHeHue (rnybuHHoe rugpoBnbpuMpoBaHMe, YNAOTHEHWE  B3pbiBaMW, MOCAOMHOE
YNNOTHEHME WAW YKATKy M Ap.). MeponpuatMa no AONOJIHUTENIbHOMY YNAOTHEHUIO AOJXKHbI
6bITb 060CHOBAHDI, KaK NPABMAO, NONEBbLIMU OMbITHbIMK paboTamu.

¢paKLIMOHVIpOBaHMe FPYHTa B Té/zieé N/IOTUHbLI

6.13 ®pakumMoHMpoBaHME TpPyHTAa B nonepeyHom npodune nNAOTUHbI B pesyabTaTe
TMAOPABANYECKOM PACKNALKM cnefdyeT y4uuTbiBaTb MNpu  KoadduumeHTe pasHO3epHUCTOCTU
HambIBaemoro rpyHta Keo,10 > 2,5 nan Koo,10 > 5. Packnagka rpyHTa 3aBUCUT OT ero 3epHOBOro
COCTaBa, pacxoAa Nynbhbl N ee KOHCUCTEHLUWUU, LUMPUHDBI NAAXKA HaMbIBA.

6.14 Mpwn onpeaeneHUyn 3epHOBOrO COCTaBa FPYHTA HAMbIBHbIX MAOTUH HeobXoauMMo
YUMTbIBATb OTMbIB M COPOC MeNKUX YacTul, rpyHTa. Mpu Bo3BeAEHMM NecyaHblX 04HOPOAHbIX
NNOTMH cnepyeT obecneumBaTb COPOC TAMHUCTLIX M YACTUYHO MbIAEBATbIX YacTUL, OAHAKO
TEXHONIOTMYECKM HensbeskeH OTMbIB M Bonee KpymnHbIX YacTUL, BNAOTb A0 MENKMX MecyaHbiX.
MoTepn rpyHTa NpW HambiBE MJOTUH PEKOMEHAYEeTCA OnpeaensATb B COOTBETCTBUM C
PEKOMEHAAUNAMMN NPUNOXKEHUA [

PacyeT HOpMbl OTMbIBA MOXKET ObiTb OCYLLECTBNEH NO AaHHbIM npuaoskeHus [. Mpyu HambiBe
HEOAHOPOAHbIX NAOTUH COPOC FMMMUHUCTLIX YAaCcTUL, CleayeT HazHavyaTb C yyeTom 6.10.
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JHaMeTp YacTil, Mm

PucyHOK 6 - [pynnbl rPyHTOB, UCNOJIb3yeMbIX A/11 HAaMbIBa NJAOTUH

6.15 MNpu NpPoeKTMpPoBaHMM OLAHOPOAHbLIX MAOTUH 3E€PHOBOM COCTAaB HAMbITOrO rpyHTa
cnegyet NpUHUMaThL NO cpefHeB3BeleHHOMY COCTaBy KapbepHOro rpyHTa € yyeTOmM OTMbIBA
MENKMX YacTUL, FPyHTA NPU YCNOBMM HE3HAYMTeNbHOW BapuauuMn B MNONEpPevyHOM CevyeHun
NNOTMHbI COCTaBa rpPyHTa M KoabduumeHTa dunbtpauun. Mpu 3Tom cnegyeTt yyuTbIBaTb
HebonblUOe yBeMYEHME COAEP!KAHMA MENIKUX YaCTUL, TPYHTA B LEHTPa/bHOM YacTh NAOTUHbI

npu ee ABYCTOPOHHEM HaMbiBE W B Hanbosiee yaaneHHOW OT BbIMycKa My/ibMbl YacTU MAOTUHbI
NPy 0AHOCTOPOHHEM HaMbIBE.

6.16 MNpn NpoeKTUPOBaHNM HEOAHOPOAHbIX NJOTUH 3€PHOBOM COCTAB FPYHTA B OTAENbHbIX UX
YyacTAX HeobXoAMMO YCTaHAaBAMBATb C Yy4eTOM GPAKLMOHNPOBAHMA NPU HaMblBe.

dpaKkuMoHUpoBaHME rpyHTa NPU HaMbIBE ONPEAENstOT NO aHaNoram Uan PacyeTom.

OcpeaHeHHbI 3epHOBOM COCTaB rpyHTa c/ieayeT onpeaenstb OTAeNbHO ANA aapa U 6OKOBbIX
30H MJIOTUHbI, @ TaKe AN NPOMENKYTOUYHbIX 30H. Pa3buBka nNpoduns NAOTMHbLI Ha 4YacTu
NPUHUMAETCA B COOTBETCTBUMN C UMEIOLWMMMNCA aHAIOramMMm.

Ona nnotuH | n Il Knaccos GpaKUMOHMPOBAHUE FTPYHTA CeayeT YTOYHATb NPU NPoBeAeHUMN
ONbITHOTO HaMblBa, CO6t0AaA YCIOBUA TEXHOOTMW BO3BEAEHUA AAHHOM NJOTUHDI.

6.17 WwupuHy Aapa HeoAHOPOAHOW NAOTUHbLI CAeAyeT MpenBapUTENbHO Has3HayaTb B
3aBMCMMOCTM OT COCTaBa KapbepHOro rpyHta B npegenax 10 - 20 % WMWPUHbI NAOTUHbI Ha
[laHHOM BbICOTE, @ LEHTPANbHOM 30HbI M3 MENKoMNecyaHoro rpyHta - B npegenax 20 - 35 %
YKa3aHHOW LWWMPKHbIL. ITU pasmepbl HaANEKUT KOPPEKTUPOBaTb B COOTBETCTBUM C
TpeboBaHMAMM pasaena 7 UAKU No pesy/ibTaTaM Havya/ibHOro 3Tana HamblIBa.

OqepTaHMe n KpenneHne oTkocoB NNOTUHDI

6.18 KpyT13HYy OTKOCOB HaMbIBHbIX NJAOTUH U BUA, UX KPenaeHUA Ha3HayatoT B COOTBETCTBUM
¢ 5.9 - 5.37; npu 3TOM KpPYTU3HY OTKOCOB CAeAyeT YCTaHaBAMBAaTb He TOAbKO C y4yeTom
KOHCTPYKLMKM N BbICOTbI NNIOTUHbBI, XapaKTEPUCTUK FPYHTOB ee Tesla M OCHOBAHUA, HO U C y4eTOM
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HebnaronpuATHOrO ANA YCTOMYMBOCTM OTKOCOB GUNLTPALLMOHHONO peXkMma, BO3HMKAMOLLErO B
npouecce HamblBa MJIOTUHbI, @ TaKKe OTCYTCTBMA B MNepuos CTPOUTENbCTBA MOCTOAHHbIX
APEHaXKHbIX YCTPOMCTB.

I'Ipep,BapMTeano cpegHne 3Ha4eHUnA KPYTU3Hbl OTKOCOB HaAMbIBHbIX MJIOTUH MOXHO
Ha3Ha4aTb MO aHaN0rMn € NOCTPOEHHbIMU COOPYHKEHNAMU B COOTBETCTBUN C AaHHbIMMU Ta6ﬂVILI,bI
5.

Tabnuya 5
Bna nnoTuHbI PYHTbI OCHOBaHMA KpyTusHa oTkoca
OaHopoaHas necyaHasn MecyaHble, cynecyaHble 1:3,5-1:5
CTapuHHbIe OTNI0XKeHUA, Topd, Un 1:5-1:8
HeogHopoaHas rpaBMmnHo-|CKanbHble, rpaBMMHO-NEecYaHble, 1:3-14
necyaHasa c 4pom NAOTHbIE [NINHbI

6.19 Ecnm B pesynbTate pacyeTa YCTOMYMBOCTM OTKOCOB MAOTUHbI B CTaAMW €€ HaMblBa C
YY4ETOM TEeXHONOrMM NPOM3BOACTBA PabOT nonyyatoTca Oonee nonorve OTKOCbl, Y4eM Mo
pacyeTam OTKOCOB B Mepuoj, 3KcnayaTauuMu NAOTUHbI, KPYTU3HA A0MXHA ObITb NPUHATA MO
pacyetam Ana CTPOUTENIbHOro nepmnoaa.

Mpn HeobxoAMMOCTU BbINONHEHUA 60siee KPYTbiX OTKOCOB C/leAyeT U3MEHUTb TEXHOJIOTUIO
AN NPUMEHUTb KOHCTPYKTUBHbIE MEPONPUATUA, HANPUMEP, CTPOUTE/bHbIN APEHaX.

6.20 OTKOCbl HaMbIBHbIX NAOTUH pacnaactaHHoro npodund, dQopmupylolmecs npu
CBOOOAHOM pacTeKaHUW nNy/bMhbl, AOMNYCKaeTcA MPOeKTUMpoBaTb 6e3 KpenneHma wuam c
obneryeHHbIM  rpaBUHbIM, FAaNIEYHUKOBbIM  MAWM  OUONOTMYECKMM  KpenseHnem npwu
obecneyeHMn ero COXPaHHOCTU B YC/IOBMAX BOSIHOBOIO M BETPOBOrO BO3AENCTBUN.

Ha oTKocax TakuMx NAOTUH Mpu HeobxoaumocCTM cnepyeT npefycMaTpumBaTb NoMepeyHble
6yHbl ANA NpeAoTBPALLEHNA NEPEMELLEHNA TPYHTA TEYEHUAMM BAOb NAOTUHDI.

6.21 LWnpuHy rpebHAa HambIBHbIX NAOTMH caeAyeT yCTaHaBAMBaATb B COOTBETCTBMM C 5.11.
MWHUMaNbHYIO WKMPUHY TPebHS HaMbIBHOM YacTn Npodmas NAOTUHbI CTPOUTENBHOIO Nepuoaa
cnepyeT HasHayaTb C Y4eTOM BO3MOMKHOCTM pPaboTbl rMAPOTPAHCMNOPTHOM YCTAaHOBKM W
NUCNONb3yeMbIX MPU YKNAAKE TPYHTA CPeAcTB MexaHW3auumu: ANa HEeOAHOPOAHbIX NAOTUH C
LEeHTPaNIbHON 30HOM - He meHee 50 m, c agpom - He meHee 70 m, AN OAHOPOAHbIX MNIOTUH - He
meHee 20 m.

Mpn Heob6X0AMMOCTM BO3BEAEHMA NAOTUHbI C MEHbLUEN WMPUHOWN NO rpebHI0 BEPXHIOKD ee
YacTb cneayeT BbINONHATb OTCbINMKOW FPYHTA HAaCyXo UKW OTCbINKOW B BoAy (NpyAaKw).

6.22 Mpu NPOEKTUPOBAHMWN APEHAXKHbIX YCTPOWCTB B TeNe HAMbIBHOM MAOTUHbI cneayet
yunTbiBaTb TpeboBaHMA 5.52 - 5.72, oTAaBaA nNpennodYTeHME KOHCTPYKUMAM APEHAXa,
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NPeAcTaB/NeHHbIM Ha pUCyHKe 3 6, 0, e. [lpeHakHble YCTPOWCTBA, rajepeu, BepTUKa/bHble
APEHbl N Apyrne A0/KHbI BbiTb BO3BEAEHb! A0 HaMblBa M HaZEXHO 3allMLLEHbl CI0EM TPYHTa
Tena NAOTUHbI. ECM ApeHa)kHble YCTPOMCTBA BO3BOAATCA MOC/AE HaMbiBa, TO BbINOAHATb UX
cnefyeT nNpu oTCYyTCTBMM Hanopa Ha COOPYXKEHWUE UAN MOA 3aLUTON BOAOMNOHMMKEHMA.

6.23 CpegHue 3HaYeHMA YKNOHOB OTKOCOB NP CBOGOAHOM HamMbIBe MecyaHbIX U FPaBUAHbIX
FPYHTOB (Npu TOPLEBOM M 3CTaKagHOM cnocobe HambiBa ¢ 10 %-HOW KOHUEHTpaumeln nynbnbl)
MOYHO OPMEHTUPOBOYHO Ha3Ha4yaTb MO Tabnuue 6 C NocreayroLen KOPPeKTUPOBKOM Mo
OAHHbIM HAYaNbHOTO 3Tana HambIBa.

MpWY KOHCUCTEHLUMW NyAbNbl, OTAKYaowWwelnca oT 10 %-HoM, YKAOH OTKOCA PacCyMTbIBAOT NO

dopmyne
-v 10' (5)

rae C - KOHCUCTeHUMA Nyabnbl, % No Macce;

i10 - yKNIOH oTKoca npu C =10 %.

Tabnuua 6
YK/IOH OTKOCa Npu pacxoae nysbnbl, m3/4
IpyHT
<2000 2000 - 4000 > 4000
Mecok:
MeIKnin 1/40 1/60 1/100
cpeaHuii 1/33 1/40 1/65
KPYMHbI 1/25 1/33 1/40
rpaBenmnCTbIi 1/20 1/25 1/30
Mpaswii 1/15 1/20 1/25

6.24 YKNOH OTKOCA NpM HamMblBe NoJ, YPOBEHb BOAbI ONPeAenAtoT No pacyeTy B 3aBUCMMOCTH
OT 3epHOBOr0 COCTaBa rpyHTa. MpeaBapuUTeNbHO YKAOH OTKOCa MOKET BbITb NPUHAT oT 1/10 ao
1/4, npvyem MeHblIME 3HAYEHWA YKNOHA COOTBETCTBYIOT MEJKMM Meckam npu Haauuuu
TeyeHua Boabl B Bogoeme. C yBeanyeHnem KpPYnHOCTU FPYHTA N CHUMNKEHUEM CKOPOCTU TeYeHuA
YK/IOH OTKOCA yBe/n4nBaeTcA.

Tpe6oBaHUA K PEKOHCTPYKL MU NNOTUH

6.25 MpY PEKOHCTPYKUUU 3EMANAHBIX HAMbIBHbIX MJIOTUH NOBbIWEHWEe rPebHA 04HOPOAHOM
NNOTUHbI MOXET bbiTb obecneyeHo 3a cCYET NPUMbIBA HM30BOW MPU3Mbl K CYLLECTBYHOLLEMY
OTKOCY NAOTUHbI. MpUMbIB CieayeT BbINONHATL U3 KapbepPHOTo rpyHTa 6os1ee KPynHOro cocTaBsa,
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4YeM TPYHT, M3 KOTOPOro HAMbIT OCHOBHOW Npoduab NAOTUHLI. [onyckaeTcA BbINOJHATbL
HWU30BYIO NPU3MY NIOTUHbI OTCbINKOM FPYHTA HACYXO C NOCNOMHOW YKATKOW.

6.26 MNpu nosbllweHMN rpebHA HAMbIBHOM MAOTUHbLI C AAPOM, KPOME MPUMbIBA HMU3OBOM
npusmbl, HeobxoaMMO npeaycMaTpmMBaTb CO34aHWE NPOTUBOPUABLTPALMOHHOIO YCTPOMCTBA,
BbINO/IHEHHOrO, HAaNpPUMep, B BMAE 3KPaHa, COMPAXKEHHOro C CyLLeCTBYHOWMM AAPOM, UK
NPOTUBOdUABTPALMOHHOTO YCTPOMCTBA M3 HErPYHTOBbIX MaTepManos («CTeHa B FpyHTE» U Ap.).

6.27 Mpu BbINONHEHMWN PAbOT MO PEKOHCTPYKUUKU, Nepes BO3BeAEHWEM HU30BOW MPU3MbI
[AO/IKEH BbITb CHAT PACTUTENbHbIN CNOM Ha CYLLECTBYOLWEM HU30BOM OTKOCE NNOTUHbI.

[o Hayana NpuMmbiBa HWU30BOW MPU3Mbl MNIOTUHbI OO0MKHbI BblITb PEKOHCTPYMPOBaHbI BCE
AENCTBYIOLWME APEHAXKHbIe YCTPOMCTBA.

7 KameHHO-3eMJIsSIHbIE 1 KAMEHHO-HA0pPOCHBIE NVIOTHHBI

7.1 KameHHO-3emnAHble M  KaMeHHO-HabpoCHble  MAOTMHbI MO  KOHCTPYKLUK
NPOTMBOGUABTPALMOHHbBIX YCTPOMCTB M cnocoby npou3BoacTBa paboT noapassenAwT Ha
npuBeaeHHble B Tabnuue 7 n pUcyHKax 7 - 9 Buapbl.

Tabnuuya 7
TN NAOTUHBI KoHcTpyKuma npoTnBoduIbTPaLMOHHOIO YyCTPOMCTBa
KameHHOo-3emnsHas [PYHTOBbIN 3KpaH (pUCYHOK 7, a)
lpyHTOBOE AAPO (BEPTMKANbHOE UKW HAKNOHHOE) (PUCYHOK 7, 6)
BepxoBas rpyHTOBasA npusma (pUCcyHOK 7, 8)
LleHTpanbHasA rpyHTOBasA npusma (pUcyHoK 7, 2)
KomburHuposaHHoe MdY (pucyHok 2, a, 6, 8, 2)
KameHHo-3emnsHas, [PYHTOBLIN 3KpaH M NOHYP (pPUCYHOK 8, 6)
BO3BOAMMasA Hanpas/ieHHbIM
B3PbIBOM NHbeKunoHHan amadpparma (pUCyHOK 8, a)
KameHHo-HabpocHas 3KpaH U3 HerpyHTOBbIX MaTepuanos (PUCyHOK 9, a)
Ounadparma (pucyHok 9, 6)
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1 - KpenaeHune BePXOBOro OTKOCA; 2 - FPYHTOBbIN 3KpaH; 3 - nepexoaHble cnou (0bpaTHble unbTpbl); 4 -
rpyHTOBOE A4p0; 5 - BepxoBas Npu3mMa; 6 - HU30Bas NPU3MA; 7 - BEPXOBas rPyHTOBas
NpoTUBOPUNLTPALMOHHAA NPM3MAa; 8 - LLleHTPasibHaA rPyHTOBaA NPOTUBOGUNLTPALMOHHAA NPpU3Ma; 9 -

uemeHTaums

PucyHok 7- Bugbl KameHHO-3eMANAHbIX NAOTUH
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a, 6 - cMm. Tabanuy 7; 1 - KOHTYp HaBana; 2 - KOHTYp pacyeTHoro Npoduna; 3 - MHbEKUMOHHOE AAP0; 4 -
WHBEKLMOHHas 3aBeca; 5 - 3kpaH; 6 - NoHyp

PucyHoK 8 - Bugbi B3pblBOHAabPOCHbIX NIOTUH

a-6cm. Tabanuy 7.
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1 - TeNo NNOTUHbI U3 KaMEHKOM HabpoCKK; 2 - LeMeHTaUuMOHHanA 3aBeca; 3 - 6eTOHHbIN 3y6; 4 -
Kenes3obeToHHbIN 3KpaH; 5 - NoA3KPaHOBLIN CNoN; 6 - BepxoBas Npu3ma; 7 - guadparma; 8 -
nepexoaHble cnou; 9 - HU30BaA NPU3MA

PucyHOK 9 - Buabl KameHHO-HabpPOCHbIX N/IOTUH

7.2 KameHHO-3emMNsHble N KAMEHHO-HabpPOCHbIe NIOTUHbI BO3BOAAT KAaK Ha CKa/bHbIX, TaK U
Ha HeCKaNnbHbIX OCHOBaHMAX. Bblbop TMMa NNOTWUHbI  OBOCHOBbLIBAETCA  TEXHMKO-
3KOHOMWYECKMMM pacdeTamm U TpeboBaHMAMW TEXHONIOTMM NPOU3BOACTBA pPaboT no
KPYrnoroauyHom cxeme.

7.3 Mpu NPOEKTUPOBAHMN KaMEHHO-3eM/IAHbIX M KaMeHHO-HabpOCHbIX MOTUH, Hapaay C
TpeboBaHMAMM pasgena 4, HEOOXOAMMO TaK)Ke y4yuTbiBaTb TpeboBaHMA pasgena 5 B 4yacTy,
OTHOCALLENCA K MaTepManam nA BO3BEAEHMA 3eMIAHbIX HACbIMHbIX MNAOTUH, MPOEKTUPOBAHMA
OTKOCOB M rpebHA NAOTUH, NPOTUBODUABLTPALMOHHDBIX YCTPOMCTB W WX COMPANKEHUN C
OoCHOBaHuem, beperamm n GETOHHLIMU COOPYXKEHUAMM, a TaKKe npu pa3paboTke NPOEKTOB
PEKOHCTPYKLMU TaKUX NAOTUH.

7.4 Bo3BeAeHME  KaMeHHO-3eMAAHbIX W KaMeHHO-HabpoCHbIX NJAOTMH  cneadyet
npeaycMmaTpuBaTb OTCbINMKOM KaMeHHOro maTepuana (KameHHOW HabpoCKM, rOpHOM Macchl,
rafe4HMKOBOro rPyHTa) CNAOSMM, MPUHUMAA Mepbl K ero ynaoTHEHWUIO (Noc/loMHan yKaTka,
rMAPOYNAOTHEHME) UK Apycamm BbicoTol 3 m 1 bonee.

7.5 Bo3BeAeHME KaMEHHO-3eMJIAHbIX MAOTUH HanpaB/eHHbIM B3PbIBOM AO0MNyCKaeTca B
61aronpuUATHbLIX AN5 3TOr0 METoAa NPUPOAHbIX YC/IOBUSAX:

B Y3KOM cTBOpe - (B/h) < 3, rae B - WuMpurHa cTBOPa3;

NpU CcKanbHbiXx nopoaax beperos, yaosnetBopAlOwMx TpeboBaHMAM, NPeabABAAEMbIM K
KaMeHHbIM MaTepuanam NAoTUH.

B3pbiBHOM cnocob nepemelieHMA TPYHTOB KaK TEXHONOTMYEeCKMA npuem cnepyet
MCMONb30BaTb B COYETAHUU C ApPYrMMM cnocobamu BO3BEAEHUA 4YaCTU COOPYKEHUA UK
OTAENbHOTO 3/1eMEHTA (BEPXOBOM MW HU30BOM) MEPEMbBIYKM.

MpoTMBOPUNBTPALMOHHbIE YCTPOMCTBA B3PbIBOHAOPOCHbLIX MNAOTUH CAeayeT BbINOAHATb
NyTEM WUHBbEKLMM PacTBOpPa B LLEHTPANbHYIO NPU3MY, OTCbINKON BEPXOBOMN CNnabonpoHMLaemMol
MPM3Mbl MW 3KPaAHA, a TaK¥Ke CO34aHMEM 3KpaHa M3 HEerpyHTOBbIX MaTepuanoB. B npoeKkTtax
3TUX NNOTUH HAA/NEXKUT NpeaycmaTpmBaTb AOBOAKY COOPYKEHMA A0 HEOBXOAMMbIX Pa3MepOB.
Mpu Hagnexawem 060CHOBaHUN HaNpPaB/IeHHbIM B3PbIBOM MOYHO BO3BOAUTb U O4HOPOAHbIE
NNOTUHBI.

TpeboBaHuA K matepuanam

7.6 MpuroagHocTb matepuana Ana BO3BeAEHUSA KaMEHHO-3EMASAHbIX U KAMEHHO-HabpOCHbIX
NNOTUH AO/IKHA 6biTb 060OCHOBaHa AAHHbIMW MCCNEAOBaHWUA B NaboOpPaTOPHbIX U HaTYpPHbIX
YCNOBUAX.
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MPUrogHOCTb CKanbHbIX NOPOA Kapbepa (N0 MPOYHOCTU, MOPO3OCTOMKOCTU, XMMUYECKUM
CBOMCTBaM) c/ieayeT ycTaHaBAMBaTb B 3aBUCMMOCTM OT BbICOTbI MNOTUHbI, MECTOMO/IOXKEHNA UX
B npoduae NAOTUHbI U OT KAMMATUUYECKUX YC/IOBUI paiioHa CTPOUTENbCTBA, YYNTbIBAA YCNOBUA
pa3paboTKN 1 TPAHCNOPTUPOBAHMUS.

7.7 3epHOBOW COCTaB KAMEHHOI0 MaTepuana NAOTUH creayeT noabupaTb, UCXo4A U3:
obecneyeHuna Tpebyemon NAOTHOCTU YKNAAKM;
yyeTa MeCcTONOoJIOXEHWUA FPYHTOB B Tesie NIOTUHbI.

Mpu cooTBeTCTBYOLLEM 060CHOBaHUK A0NyCKaeTca npumeHeHune cnabbix BbIBETPENbIX
nopoa C y4eTom UsmeHeHMA UX XapPaKTeEPUCTUK BO BpeMeHNU.

OKOHYaTeNibHbIA COCTaB maTepumasa KaMeHHO-3eM/IAHbIX U KaMEHHO-Ha6pOCHbIX NAOTUH
HGO6XOAMMO NMPUHUMATb Ha OCHOBE TEXHUKO-9KOHOMUYECKUX PaCYETOB pPacCMaTpuMBaeMbIX
BapnaHTOB N/IOTUH.

7.8 MpeaenbHyo KPYNHOCTb KPYNMHOOHBA0MOYHOrO rpyHTa, OTCbINAEMOro B TeNO MJIOTUHbI, U
€ro 3epHOBOM COCTaB cneAyeT YCTaHaB/MBATb B MPOEKTE B 3aBUCMMOCTM OT KayecTBa KamMHA U
MeToAa BO3BeAEHMA NAOTUHbL. KpynHOCTb MmaTepuana, OTCbINAaeMoro noc/loMHO C
YNNOTHEHMEM, A0MKHA BbITb He 6osiee 1/2 - 1/3 TOAWMHBI OTCbINAEMOrO €105, HO MOKET BbITb
n 6oNbllUe B 3aBUCUMOCTM OT UCMOJb3yEMbIX YNIOTHAOLWMX MEXAHU3MOB.

7.9 OAna nnoTtuH | u Il Knaccos pU3NKO-MexaHUYECKME XapPaKTEPUCTUKN FPYHTOB, NOAYYEHHbIE
B N12abOPATOPHbIX YCAOBMAX MAW MNPUHATbIE MO aHanoram, cieayeT, Kak NpaBuio, YTOYHSTb
MccnefoBaHMAMM Ha OMbITHbIX HacbiNAX (MO BO3MOMHOCTM BKAlOYaEeMbIX B MOAe3HbIN 06bem
NAOTUHbI), AN NNOTUH BbicoTOM 6onee 100 m TakMe nccieaoBaHUA 06a3aTesbHbI.

7.10 Onsa Habpockn cnepyet MCNONb30BaTb KaMeHb 6e3 copTupoBKU. COPTUPOBKY KaMHSA
MOHO NPOU3BOANTb TONILKO NPU HAMYMKN COOTBETCTBYHOLLETO0 060CHOBAHMA.

7.11 YKnagKy pasnnyHoOro matepmasna no 4yactam npoduna NAOTUHbI, Kak NpaBuao, cnepyet
npeAycMaTpuBaTb Npu BbicOTe NAOTUHbLI 50 M 1 6onee, NpM 3TOM NPOYHbLIA MaTepuan cnepyet
MCNONb30BaTb B 6osiee HanpAXKEHHbIX YacTAx, a3 matepunan 6osee MOPO3OCTONKMUX NOPOA, - BO
BHELHMX YacTaAX NpodunAa.

7.12 Ona maTepuwana, npefHa3HaYeHHOro K yKAaJKe B TeNOo MOTUHbI HUXKe MOBEPXHOCTH
BOAbl UM NOABEPIKEHHOTO €e BO34ENCTBUIO, KOIPPULMEHT PAa3MATYaeMOCTU AOIXKEH ObITb He
Huxe 0,9 anA n3BeprKeHHbIX U MeTamopduyeckmx noposd u 0,8 - aAna ocagoudHbix. MeHblne
3HaYeHUA KoapPMUMEHTA PA3MATYAEMOCTU AOMNYCKAETCA NPUHMMATb MPU COOTBETCTBYIOLLEM
060CHOBaHUM.

7.13 K rpyHTam npoTMBOPUAbTPALMOHHDBIX YCTPOMCTB (3KpaHOB, MOHYpPOB, AAep,
CNabonpoHULaeMbIX NPU3M), NEPEXOAHbIX CNOEB U 06PATHLIX PUABTPOB KaMEHHO-3EMAAHDIX
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NAOTUH NPEenbABAAIOT TE XKe TpeﬁoBaHMﬂ, 4YTO U K COOTBETCTBYHOLWNM 3/1EMEHTAM 3E€MNAHDIX
HaCbIMHbIX MNN1IOTUH.

Ecan npotuBOPUABLTPALUMOHHOE YCTPOMCTBO BO3BOAAT CPEACTBAMM MAPOMEXaHM3ALMMU
HeobxogmMmo, u4TObbl TpPYHT ypoBneTBoOpAn TpeboBaHMAM, NpeabABAAEMbIM K TpPyHTAM
HaMbIBHbIX NJOTHH.

7.14 na nepexofHbix cnoeB M 0bpaTHbIX GPUNBTPOB KaMEHHO-3eMAAHbIX NAOTUH caeayeT
NCNoNb30BaTb, KaK NPaBuao, KapbepHble Pa3HO3EPHUCTbIE FPYHTHI.

MpumeHeHWe AnA 3TUX uUenen 06OoralwleHHbIX TPYHTOB, MOJIYY4EHHbIX COPTUPOBKOWM,
NPOMbIBKOM, A06aBNeHNEM WAN CMeELWMBAHUEM Pa3nnYHbIX pPaKLMiA, cnefdyeT AOMNyCKaTb
TO/IbKO MNpPU COOTBETCTBYIOLLEM TEXHUKO-3KOHOMMUYECKOM 060CHOBaHMM. Bo Bcex cayyasnx
HaZNeXWUT OoTAaBaTb nNpeanovyTeHMe O[HOCAOMHBIM MepexogHbIM CAoOAM M 06paTHbIM
dunbTpam.

OuyepTaHMe OTKOCOB NIOTUHDI

7.15 OcHOBHble pa3mepbl MNONEpPeYyHOro npPoPuUAA KaMeHHO-3eMAAHbIX W  KaMeHHO-
HabPOCHbIX NIOTMH ceayeT HadHavyaTb B COOTBETCTBUM € 5.9 - 5.15.

7.16 KpyTM3HY OTKOCOB KaMEHHO-3eM/AHbIX WU KaMeHHO-HabpOCHbIX NAOTUH cneayet
Ha3HayaTb No pacyety (9.10 - 9.13).

MpW Ha3HaYeHMW KPYTU3HblI OTKOCOB M/NOTMH, BO3BOAMMbLIX HaMpPaBAE€HHbIM B3PbIBOM,
HeobXo4MMO y4MTbIBATb HA4YaNbHYIO KPYyTM3HY OTKOcoB, cBobogHO dopmupytowmxca B
pe3ynbTaTe cbpoca rpyHTa B3pbIBOM.

7.17 WnpnHy 6epm Ha OTKOCax NAOTUH HEOOBXOAMMO MPUHUMATL M3 ycaosma obecneyeHms
Tpebyemoro ocpegHEHHOro 3HAaYEHMA KPYTMU3HbI OTKOCOB, HO HE MeHee 3 M.

MpoTnBodUAbTPALUOHHbIE YCTPOUCTBA

7.18 TMMpwn nNpoeKkTMpOBaHMM NPOTUBOPUABTPALMOHHBIX YCTPOMCTB U3 TPYHTOBbLIX MU
HErpyHTOBbIX MAaTEPManoB KAaMEHHO-3eM/IAHbIX M KAaMeHHO-HabpOCHbIX NAOTUH cneayet
yumnTbiBaTb TpeboBaHmsa 5.39 - 5.52.

7.19 MNpoTMBOPUNBLTPALMOHHbIE YCTPOMCTBA KAaMEHHO-3eM/IAHbIX U KamMeHHO-HabpOoCHbIX
NAOTUH [AO/BKHbI CONPAraTbCA C OCHOBaHMEM W 6eperoBbiMM CKAOHAMMU U  COXPaHATb
BOAOYMNOPHOCTb, MPOYHOCTb Y TMBKOCTb MPY BO3MOKHbIX CMELLLEHUSAX.

7.20 TpapgueHT Hanopa GUNbTPALMOHHOIO MOTOKA ANA AA4pa WM 3KpaHa M3 TIMHWUCTOrO
FPYHTa KaMeHHO-3eMNAHbIX MNAOTUH caeayeT MNPUHMMATb NO KpuTeputo GUABTPALMOHHOM
NPOYHOCTH (cm. 9.6).
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7.21 Mexay rpyHTOBbIM NPOTUBOGUNLTPALMOHHLIM YCTPOMUCTBOM M KPYMHOOB10MOYHbBIM
MaTepuasom Tena NAOTUHbI HAANEXMUT NpedycmMaTpuBaTb obpaTHble PUABTPbLI U NepexoaHble
cnow.

ToNwWwmMHY nepexoaHbiX C0EB cneayeT Ha3HayaTb UCXOAS M3 YC/I0BUA NPOU3BOACTBA PaborT, ¢
YYETOM BO3MOKHbIX FOPU30HTA/IbHbIX CMELLEHNI MNAOTUHbBI U MPUHUMATb HE MeHee 3 M.

Mexay HerpyHToBbIM MPOTUBOPUNLTPALMOHHBIM YCTPOMCTBOM M FPYHTOM Tena MNOTUHbI
cnefyeT TaKKe NpeaycmaTpuBaTb NepexoaHble C/ioun.

7.22 MaTtepuanbl nepexogHblx C0eB U 06paTHbIX GUNLTPOB NAOTUH caeayeT NPUHUMaATL B
COOTBeTCTBMK C 5.68 - 5.73.

3epHOBOIM cOCTaB nepexoAHbix cnoes nAotTMH | u |l KnaccoB HaANEKUT YTOYHATb
3KCMepMMeHTaNbHO C Y4ETOM YC0BUIN UX PAabOTbl M BO3MOXKHOCTU cerperaumm npu nocnomiHom
€ro oTCbIMnkKe.

7.23 [ns nosbllweHUs GUAbTPALMOHHOW NPOYHOCTU FPYHTOBBIX MPOTUBODUNLTPALMOHHbIX
YCTPOWMCTB KAMEHHO-3eMANIAHBIX MNIOTUH CneayeT NnpeaycMaTpuBaTh:

ywunpeHune agpa nam sKkpaHa Ha 6epeI'OBbIX NPUMbIKAQHUAX N B OCHOBaHUU;

YKNagKy AONOMIHUTENBHOTO cnosi 06paTHoro GpuabTpa B Npeaenax ConpaXKeHUa rpyHTOBOro
NPOoTUBOdUILTPALMOHHOTO YCTPOMCTBA C OCHOBaHMEM U beperamu;

BO3BeAEHUE 3KPaHa Uan Agpa U3 pasHO3epPHUCTbIX TNMUHUCTBIX TPYHTOB, CNOCOOHbIX B Ccnydae
06pa3OBaHVIF| TPEeWNH NX 3aK0/IbMaTUpPOBATb.

7.24 TpoTuBOOUNLTPALMOHHbIE YCTPOMCTBA KaMeHHO-HabpoCHbIX NAOTMH  cnepyet
BbINOJIHATb, KaK NpaBwuao, U3 KenesobeToHa, acdanbTobeToHa, NOAMMEPHbIX MaTepPUanos.
[onyckaeTcs NpUMeHeHne meTanna.

7.25 Hene3ob6eToHHble 3KpaHbl KaMeHHO-HabpOoCHbIX MAOTUH PEKOMEHAYeTcA BO3BOAMTb
TONbKO NPWU HaMUYUM CKaNbHOTO UKW MANIOCKMMAEMOro OCHOBaHUA.

7.26 ene3obeToHHble 3KpaHbl CaeAyeT BbINONAHATb OAHOCAOMHbIMU, OTPE3AHHbLIMU B
HUXHEN YacTM OT KOHTYPHOM NAWUTbI, CAY)KALLeWn Yynopom, MepumeTpasibHbiM LWBOM U
pa3pe3aHHbIMM NPOAOIbHbIMU BEPTUKANbHBIMWU TEMMNEPATYPHO-AePOPMALUOHHBIMM LIBAMM Ha
NPoAO/ibHble MOAOCHI WUpMHOW 12 - 15 m. Mpu 3TOM rOpM3OHTANIbHbIE TemMnepaTypHO-
AedopmMaLMOHHbIe WBbI He NpeayCMaTPMBAOTCA.

TonwmHy »Kenes3obeTOHHOro 3KpaHa cneayeT HasHayaTb Yy rpebHAa paBHon 0,3 M C
yBe/IMYEHUEM K OCHOBAHUIO NO 3aBUCUMOCTH:

5=0,3 + (0,002 - 0,004)H, (6)

roe H - nencTeylowmii Hanop, m.
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7.27 ConpsaxeHue Kene3obeToHHOro 3KpaHa C OCHOBAHWEM C/ieAyeT BbINOAHATb C MOMOLLbIO
KOHTYPHOM NAUTbI, LUMPUHA KOTOPOM HAa3HA4YaeTcA B Npegenax:

Ha OTHOCUTE/NIbHO COXPaHHOW U NPoYHOM cKane - (1/16 - 1/20)H;
Ha CKane cpegHel npoyHoctu - (1/10 - 1/15)H;
Ha CMNbHOTpPELLMHOBATON U BbiBeTpenon - (1/6 - 1/9)H.

MWHUMANbHAA WMPUHA KOHTYPHOM MNAUTbI NPUHMMAeTCA paBHoW 3 m. LUnpuHa KOHTypHOWM
NAUTbI B MNAaHE [AO/KHA M3MEHATbCA CTYMEeHYaTo - Yy4acTKaMu C MOCTOAHHOW LUMPUHOMN.
CrpouTenbHble WBbI caegyeT npeaycMaTpuMBaTbh B MeCTax UM3MEHEHUA LWWMPUHbI MW Pe3Koro
n3ameHeHuAa Tonorpadumn. PacctoaHne mexay Weamm npuHMUmaeTca 6 - 8 m, Npu 3TOM OHU He
AOJ/KHbI COBNaAaTb C TemnepaTypHo-4ehOpMaALMOHHbBIMM LWBAMM 3KpaHa.

ToAWMHA KOHTYPHOM NAUTbI A0AXKHA ObiTb paBHa TONLWMHE NPUMbIKAIOWEro K Hel 3KpaHa,
Ho He meHee 0,4 - 0,5 m.

7.28 ConpseHue 3KpaHa C KOHTYPHOM NAMTON [ONXKHO OCYWEeCTBAATbCA NO NPUHUUNY
CKO/Mb3AWLEro WBa C [ABOWMHbIM - TPOWHbIM  YNNOTHEHWEM B BWUAE BHYTPEHHEM
NONUX/IOPBUHUIOBON, HUMKHEN NATyHHOM LWMNOHOK W HAPYXKHOTO YM/AOTHEHUA B BUAE
acPanbTOOUTYMHOM MACTUKMN.

Ona  CHUXeHMa 00 MWUHUMYMa aedopmauuii  KenesobeToOHHOro 3KpaHa cieayet
npeAycmaTpuBaTb 30HMPOBaHME MOMepeyHoro NPoduaa NAOTUHbLI NO FPaHYOMETPUYECKOMY
COCTaBY YK/13aAblBaEMOTO B KaXAyto U3 30H FPYHTa U CTENEHUN UX YNAOTHEHMUSA.

B nonepeyHom paspese NAOTUHbI A0NXKHbI BbIAENATLCA, KaK NPaBWUJIO, YETbIPE 30HbI:
noA3KpaHoBasA NepexoaHas 30Ha;

NPOMeKYTOYHan NnepexoaHasn 30Ha;

BEPXOBanA ynopHas Npusma;

BHELWHAA (HM30Bas) ynopHas npusma.

WnpurHY NnoA3KpaHOBOM NepexoaHOoM 30Hbl B6AM3KM rpebHA cnepgyeT NpUMHUMATL paBHOM 3 - 4
M MO rOPMU30HTA/IN C YLWMPEHMEM K OCHOBAHMIO Ha 3 - 4 m Ha Kaxgble 100 m Hanopa.

3epHOBOM COCTaB FPYHTa B 3TON 30HE A0/IKEH COOTBETCTBOBATb MECYAHO-TPABUMAHOMY FPYHTY
C MAKCMMaNbHOM KPYNHOCTbO 80 MM 1 cogepkaHMeM mesikozema (Yactuy, meHee 2 mm) 15 - 37
%.

YNNoTHeHME NOA3KPAHOBOM NePEXOAHOM 30HbI AO/KHO OCYLLECTBAATLCA FTOPU30OHTANbHbIMM
cnoAaMu TonwmHon 40 - 50 cm BMBpPOKaTKaMK, A0 OTHOCUTENbHOM MAOTHOCTU, paBHOM 98 %.
Kpome TOro nogsKpaHOBbIA CNOM AOMKEH TaKKe YNAOTHATbCA BMOPOKATKaMM MO BHELHeMy
OTKOCY.
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MpomeKyToUYHaa nepexoAHan 30Ha AOJ/IKHA OTCbINATbCA U YNAOTHATLCA OAHOBPEMEHHO C
noAsKpaHoBOM 30HOM. LLInpuHa ee HazHaYyaeTca TaKoM e, Kak U ANA NOA3KPAHOBOM 30HbI.

3epHOBOM COCTaB 3TOM 30HbI [O/KEH Ha3HayaTbCA MO npuHuMny noabopa obpaTHbIX
¢unbTpOB.

BepxoBas ynopHaA npu3ama CO CTOPOHbl HWXKHero bHbeda A[o0MKHA OblTb OrpaHuyveHa
BHYTPEHHEN rpaHMLEN, NPOXOAALLEN OT BEPXHEW TOYKM 3KPaHA K OCHOBAHWUIO U K HU30BOMY
oTkocy nog, yrnom 15 - 30° K BepTMKanu. B aToM yactm npoduna [ONKEH MCMNO/b30BaTbCA
KPYNHOOB/NOMOYHbIN  TPYHT (fOpHaa macca WM  [PaBUIMHO-TANIEYHUKOBLIN  FPYHT) C
Ko3pPULUMEHTOM pa3HO3epHUCTOCTM cBbile 10 - 15, makcumanbHOM KpynHocTbio 600 - 800 mm
N coaepKaHuem 4actuy, meHee 5 mm oT 5 go 20 % M YyNAOTHEHHbIN A0 OTHOCUTE/NIbHOWM
NAOTHOCTM He MeHee 90 %. KpynHOCTb KamHA (raneyHuKa) B 3TOM 30HEe [0/KHa
OrPaHMYMBATLCA TOJIBKO MO MNPOU3BOACTBEHHbLIM COOOPAXKEHUAM; YNAOTHEHWE [AO/IKHO
NpPon3BOAMUTLCA A0 OTHOCUTENBbHOM NAOTHOCTM paBHoM 80 - 82 %.

7.29 lopf, aKpaHOM M3 HErpyHTOBbIX MaTepuanos cleayeT YKAAAbIBaTb MaNOCKMMAEMYIO,
cnabososonpoHuuaemyto, cypPpo3MOHHO-CTOMKYIO MEepPexoaHyl0 30HY C KosdpPpuUMeHTOM
dunbtpaumm 103 - 10 cm/cyT.

TonwmHy nNoA3KPaHOBOW MNOAFOTOBKM C/lefyeT Ha3HayaTb B 3aBMCMMOCTM OT MaTepuana
9KpaHa, KPyNnHOCTM MaTepurana NoA3KPAHOBOM NOATOTOBKM, KPYNHOCTU MaTepurana B Habpocke,
BbICOTbI NIOTMHbI U YCNOBUI NPON3BOACTBA PaborT.

Tpe6oBaHUA K OCHOBAaHUAM NIOTUH.

Conps)eHMe NNOTUH C OCHOBaHMEM U BopTamum

7.30 MNpu oLEHKe rPYHTOB OCHOBaHMA W BOPTOB c/leAyeT yunTbiBaTb TpeboBaHuA 4.5, 4.6 U
5.73 -5.83.

Mpn cTpouTeNbCTBE NAOTUH HA CKAaJIbHOM OCHOBAHMM B OCHOBAHMW W MPUMbIKAHUAX
BOAOHEMNPOHMLLAEMOTO 3/IeMeHTa HeobXoaMMO yAanuUTb MOKPOBHbIE TPYHTbl U BbIBETPENYHO
4acTb CKa/ZbHbIX MOPOA, B KOTOPOW He MOXKeT ObiTb BbiNoNHeHa 3dpdeKTMBHAA conpsAratrowan
LemeHTauuma.

7.31 MNpwn cTpouTenbCTBE NJOTUH Ha CKaJIbHOM W OCOOEHHO Ha HEeCKaJlbHOM OCHOBaHUMU
HeobxoaMMOo onpeaenaTb Pac4eToM HePaBHOMEPHOCTb 0CaZL0K OCHOBAHMA Kak B NPOAO0/IbHOM,
TakK n B nonepeyHom HanpaBneHnu ana NpPoOBEpPKMU TPELMHOCTONKOCTH
NPOTUBOGUNBTPALMOHHbIX YCTPONCTB NIOTUH.

7.32 Mpwn NPOEKTUPOBAHNN KaMeHHO-3eMNAHbIX NAOTUH C FPYHTOBbIMM
NPOTUBOPUABTPALMOHHBIMM YCTPOMCTBAMM, BO3BOAUMbBIMU METOAOM OTCbINKM FPYHTOB B BOAY,
AOJ/IKHbI  ObITb NpeaycMOTPeHbl MeponpuATUSA No obecneyeHUo KOHTAKTa TFPYHTOB 3TUX
YCTPOWCTB C rPYHTOM OCHOBaHMUA.
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7.33 ConpsirKeHne rpyHTOBbIX NPOTUBOPUNBLTPALMOHHbBIX YCTPOMCTB MNOTUHbLI CO CKa/IbHbIM
OCHOBaHMEM A0MNyCcKaeTca NpeaycMaTpMBaTh B BUAE TOPKPETUPOBAHUA OCHOBaHMUSA, beperosbix
CK/IOHOB, BPE3KU U Ap.

KOHCTPYKLMA CONPANKEHUA TPYHTOBbLIX NPOTUBODUNABTPALMOHHBIX YCTPOMCTB CO CKasZlbHbIM
OCHOBaHMEM MOXET BbIOBMPATbLCA B COOTBETCTBMM C PEKOMEHAAUMAMM NpUaoKeHus B.

7.34 [Ona  ynydweHuAa  cTaTMyeckor  paboTbl, NOBbIWEHUA  TPELMHOCTOMKOCTMU
NPOTMBOGUNBTPALMOHHbLIX YCTPOMCTB BbICOKME MNOTUHbI, PACNONOXKEHHbIE B Y3KMX YLLENbAX,
PEKOMEHAYeTCA MNPOEKTUPOBaTb C KPUBOJIMHEMHOM OCbHO, BbIMYKJIOM B CTOPOHY BEPXHEro
bbeda.

7.35 B ceBepHou CTPOUTENbHO-KIMMATUYECKOM 30He conpsxeHue
NPOTUBODUABTPALMOHHbBIX YCTPOMCTB TaNblX KaMEHHO-3eMASAHbIX W KaMeHHO-HabpOoCHbIX
NAOTUH C TPELLMHOBATbIM CKa/ibHbIM OCHOBaHWEM CnefyeT BblMOAHATL B BUAE 6eTOHHOro 3yba
C MOTepHOM ANA Co34aHMA LEMEHTAUMOHHOM (MHBEKLMOHHOM) 3aBecbl B OCHOBaHWKW. B
npegenax nNoApycA0BOro TajMKa LUEMEHTALUMIO OCHOBAHMA cieayeT npeaycmatpumsBaTb A0
3aMo/IHEHWA BOAOXPAHUAULLA, @ B 6eperoBbiX NPMMbIKAHUAX - MO Mepe OTTauBaHWA OCHOBaHMA.
Ha cMnbHOTpeLWMHOBATbIX OCHOBAHUAX CaeayeT NPOBOAUTL NpenBapuUTeibHOe UCKYCCTBEHHOEe
OTTaMBaHME MepP3/biX FPYHTOB OCHOBAHMA C MOC/AeAylolWen MX UeMeHTaumen A0 Hadvana
3anoNHEeHNs BOAOXPaHUAMLLA.

Ha KOHTaKkTe TrpyHTOBbIX fAAEP W 3KPAHOB TaNblX KaMeHHO-3eMNAHbIX NAOTUH C
CUNbHOTPELLMHOBATbIM  CKA/ZIbHbIM  OCHOBaAHMEM c/iedyeT npenycmaTpuBaTb YCTPOMCTBO
cnaboapmmpoBaHHON GETOHHOM NAUTLI B BUAE OTKPbIIKOB HeTOHHOro 3yba ¢ ykpenutenbHom
LeMeHTaLneln OCHOBaHMNA NoA HeM.

7.36 Ha HeCKa/bHbIX OCHOBAHMUSAX, CNOMKEHHbIX cnabocKnmaembimm n
CNaboBOAONPOHULAEMBIMK (B TOM YMcne M NpU  OTTauMBaHUKM) TPyHTaMK, CONPSXKEHue
NPOTUBOUNLTPALMOHHBIX YCTPOMCTB KaMEHHO-3EMAAHbIX MJIOTUH C OCHOBaHWEM cneayet
Npou3BoAMTb BPE3KOM WMX B OCHOBaHWE Ha rNybuHy BepxHero pasynaoTHeHHoro cnioA. Mpwu
HaMYMMU B OCHOBAHMM BEPXHEro CNOSA a/IlOBUANbHbLIX OTNOMEHUA M3 MNecYaHO-rPaBUMHO-
rafle4HMKOBbIX TPYHTOB MOLLHOCTbIO A0 5 M CONpsAXKeHMe cneayeT OCYLLEeCTBAATb C MOMOLLbHO
3yb6a, BXOAALLEro B KOPEHHbIE NOPOAbI OCHOBAHMUS.

7.37 B y3KOoM cTBOpeE, rae 3aTpyaHEeHo Bo3BeAeHUe NPoTUBOOUILTPALMOHHOIO YCTPOWUCTBA B
OCHOBAHWMK, LenecoobpasHO paccMaTpMBaTb BapUAHT YCTPOCTBA BETOHHOM «MPOBKNY», BbICOTY
KOTOpOW cneayeT onpenenTb TEXHUKO-3KOHOMUYECKUM CPaBHEHMEM BapuaHTOB. Mpu 3TOM B
6eTOHHON «nNpPOobKe» MOryT TPacCMpoBaTbCA BOAOBOAbI PA3HOrO Ha3HAYEHWUA: CaHUTaPHbIX
NMOTOKOB, NPOMYyCKa NaBoAKa MB60 NOBEPXHOCTHOrO BOAOC/AMBA B CTPOUTE/IbHbIN Nepuoa v ap.

8 TpeboBanus k oxpaHe OKpYy:Kawoulei cpeabl

8.1 Mpu cTpouTenbCcTBE NAOTUH AONXKHO 6biTb 0becneyeHo BbiNONAHEHME TpeboBaHMUI No
OXpaHe OKpY’Kalolel cpebl, PaLuMoHaNbHOMY UCMO/Ib30BaHMIO NPUPOAHbLIX PECYPCOB, yYeTy
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6NAMKANLINX U OTAANEHHbIX IKONOTMYECKMX, IKOHOMUYECKUX, COLMANBHBIX, AEMOrpaduyecKkmx
NocnNeacTBUN CTPOUTENLCTBA MPU NPUOPUTETE OXPaHbl 340POBbA YesnoBeka M bnarononyyua
HaceneHus.

8.2 MNpn TEXHMKO-IKOHOMMYECKOM OOOCHOBAHWM MPOEKTa U MPOEKTUPOBAHUM TPYHTOBOW
NAOTUHbI  AONXHblI YYMUTbIBATbCA NpeaesbHO AOMNYCTUMbIE HArpy3kM Ha OKpPYKaloLLyHo
NPUPOAHYIO Ccpeny KaK B CTPOUTENbHbIM, Tak M B 3KCMNAYaTaUMOHHbIM nepuoapl WU
npeaycMaTpMBaTbCA HadeXHble U 3PPEeKTUBHbIE MEpPbl NpeaynpexKaAeHUAa U YCTpaHeHus
3arpA3HEHUA  OKpyXKalowen npupogHON  cpeapl, PauMOHaNbHOE  MCMONb30BaHME W
BOCMPOM3BOACTBO NPUPOAHbIX PECYPCOB, 0340P0B/IEHNE OKPYHKaloLLEN NPUPOAHON cpeabl.

8.3 [llpu nNpoOeKTUpOBaHUM WU CTPOUTENIbCTBE TFPYHTOBbLIX NJAOTUH B COCTaBe ruAapoysna
AO/MKHbI  ObITb  MONHOCTbIO  YYTEeHbl peanbHble MNOTPEOHOCTM B  3/NIEKTPO3HEPIUN U
BOAOCHAOXeHNM AaHHOro pernoHa, penbed MecTHOCTM ANA pa3mMelleHna obbekTa, mepbl No
MaKCMManbHOMY COXPaHEHMUIO 3eMeNlb U N1eCOB, HaceNeHHbIX MYHKTOB, NAaMATHUKOB NpuUpoAbl,
MCTOPUM N KYNbTypbl, OXPaHe PbIOHbIX 3anacoB, CBOEBPEMEHHOW YTUAM3ALMU APEBECUHBI U
NNOAOPOAHOIO CNOA MOYB NPU  PaCYUCTKE U 3aTOMNEHUM NOXA BOAOXPAHUAMULWLA, MO
Hea0NyLWeHUIO OTPULATENbHBIX U3MEHEHMI B OKPYXKAIOLLEN NPUPOLHON Cpese.

8.4 TllpM NPOEKTUPOBAHUW T[PYHTOBLIX MJAOTUH He cAeAyeT MNPUMEHATb TPYHTOBblE W
HEerpyHTOBble MaTepuasibl, a TaKKe TEXHONOMMKU, cnocobcTBytoWwme Xummndeckomy, dusndeckomy
N 6MOIOrMYECcKOMY 3arpsA3HEHUIO OKPYHKatoLen cpeabl.

8.5 [na ynpaBneHMa 3KONOMMYECKMMU npoueccamm HeobxoAum MOCTOSIHHbIN KOHTPOJb
COCTOAAHMA BCE€X KOMMOHEHTOB MPUPOAHO-TEXHUYECKOM CUCTEMbI, KOTOPbIA  AO/KeH
OCYLLECTBNATLCA B COCTAaBE 3KONOTMYECKOro MOHUTOPUHTA.

MpumeyaHua

1 MOHUTOPUHT A0MKeH BblTb NOCTOAHHOM CAyXb6oM cbopa M 06PabOTKM IKONOTMUYECKUX AAHHbIX U
ABNATLCA YaCTblO MPOM3BOACTBEHHOrO MPOLLECCca, CBA3AHHOrO C MPUPOLAONOAb30BAHUEM, M MO Mepe
HaKOMNEHUA [aHHbIX HabAlAeHW NO3BOMATbL CBOEBPEMEHHO ONpeaensATb HAnpasieHWUA Pa3BUTUA
TEHOEHUMA 3KOJIOTMYECKMX CUCTEM, M3MEHATb MNPOTEKaloWMe B HUX MPOLLECChl B YKenaTenbHoMm
HanpaB/feHMM, BLIABNATL YNPaBAAOWME NAapameTpbl, OMNEepaTUBHO pearmpoBaTb HA BO3MOMKHble
aBapuiiHble CUTYaLUNUn, CBA3AHHbIE C MPUPOLONOb30BAHUEM.

2 CosgaHve ynpasasemblX MNPUPOLHO-TEXHUYECKMX cUCTeM TpebyeT ocoboro noaxoaa K
NPOEKTUPOBAHMIO FPYHTOBbIX NJOTUH B COCTaBe rMAPOY3/0B NPU YCAOBUAX ONTMMMU3ALLMM NAaPaMeTPOoB U
peXnmoB ux paboTbl B YCAOBMAX MHOrOLLENIEBOTO WMCMNO/b30BaHMA BOAOTOKA, KOrda MnpupoAdHble
KOMIM/IEKCbI BbICTYMAlOT HE TOJIbKO B KayecTBe PaBHOMPAaBHbIX, HO B HEKOTOPbIX C/y4yasx, U Hanbonee
NPUOPUTETHbIX BOAOMOb30BaTENEN.

9 OcHOBHBIE MOJI0KEHHUS pacyeTa NJIOTHH

9.1 Mpw npoeKTMpoBaHUM NAOTUH | 1 Il KnaccoB M3 rpyHTOBLIX MaTepuanos HeobxogMmo
BbINOJ/IHATbL CneAytloLlme OCHOBHbIE pacyeTbl:

www.pkb-titan.ru W TATAH



CHwI 2.06.05-84* AKTyanusmMpoBaHHan peaakums MAOTUHbI U3 TPYHTOBbIX MaTepUanos
51

dunbTpaumoHHble (9.3, 9.4) N pUNbTPaALMOHHOM NpPoYHOCTU (9.5);
06paTHbIX GUNBLTPOB, APeHaXKen U nepexonHbix cnoes (9.6 - 9.9);
YCTOMYMBOCTM OTKOCOB, 3KPaHa M 3alLmMTHOro cnos (9.10 - 9.13);
HanpsAXKeHui u aepopmaumin (9.14, 9.15);

0CaAoK Tena NAOTUHbI U OCHOBaHMA (9.16, 9.17);

ropuU3oHTabHbIX CMeLLeHKn (9.19);

KpenaeHnit OTKOCOB Ha MNPOYHOCTb OT AEeNCTBUA BO/H, baa u ap. (9.21).
[ononHUTeNbHO cnepyeT BbINONHATD:

ONA HEOOHOPOAHbIX 3EMAAHDBIX HAaMbIBHbIX NAOTUH pacdeTbl GPaAKLMOHUPOBAHUA FPYHTA U
YCTOMYMBOCTU BOKOBbLIX NPU3M (6.13, 6.14, 6.17), pacyeTbl KOHCOIMAALUUM M NOPOBOro AaBNEHUSA
(9.18);

ANA 3eMNSAHbIX HACbIMHbIX MU KAMEHHO-3eMJIAHbIX NMIOTUH, Y KOTOPbIX TENO, AAPO, 3KPaH UIU
OCHOBaHWE CNOXEHbl W3 T[JIMHUCTbIX TPYHTOB - pacyeTbl MOPOBOro AaBNAeHMA MNpU  UX
KOHCONMAALMN N NPOBEPKY TPELMHOCTOMKOCTH (9.18, 9.22);

ANA  KaMEHHO-3eMAAHbIX NAOTUH C AAPOM W aAnadparmort, Kpome TOro - MPOBEPKY
YCTOMYMBOCTU Ha CABUT HU30BOM NPU3MbI NJIOTUHDbI.

Ona nnotuH Il v IV kKnaccoB He06X0AMMO BbINOIHUTL CAeAYIOLWME pacyeThbl:
dUNbTPaALMOHHbIE U PUNBTPALNOHHOW YCTOMUYNBOCTY;

06paTHbIX GMABLTPOB, APEHAXKEN N NEPEXOAHbIX C/IOEB;

YCTOMYMBOCTM OTKOCOB, 3KPaHa M 3aLLUTHOrO CN0S;

0CaZlOK Tesla NJIOTUHbI U OCHOBAHMUSA;

KpenneHnin oTKOCOB Ha MPOYHOCTb OT AENCTBUA BOJH, Nbga U Ap.

Bce pacueTbl cnegyeTt NPoM3BOAUTb ANA XapPaKTEPHbIX NONepPeYHbIX CEYEHUIN NAOTUH.

9.2 PacyeTbl NAOTMH BO BCEX CAy4Yasax cnenyeT BbINONAHATb AN OCHOBHbIX M 0COObIX
COYETAHWUIM Harpy30K B 3KCMNYATALMOHHBIMA U CTPOUTE/IbHBIN Nepuoabl paboTbl NAOTUH.

PacueTbl NAOTUH, BO3BOAUMbBIX B CEACMUYECKMX palioHax, cieayeT BbiNONAHATb Ha OCHOBE
pe3ynbTaToB  ONpPeAeNeHns CeMCMMYHOCTM  palloHa  COOPYXKEHWS,  COOTBETCTBYIOLLMX
CEMCMMUYECKMX Harpy3oK, CBOMCTB rPyHTOB.

9.3 OuNbTPALMOHHbIE pacyeTbl Tena NAOTUHbI, OCHOBaHUA U Beperos cneayeT BbIMONHATb
ana:
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onpeaeneHns GuUnbTPaLMOHHOM YCTOMYMBOCTM TeNa NAOTUHbI, €€ OCHOBaHMA 1 beperos;
pacyeTa yCTOMYMBOCTM OTKOCOB NIOTUHbI U Beperos;

060CHOBaHWA Hanbonee pauMOHaNbHbIX U S3KOHOMUYHbIX GOPM, Pa3sMEPOB U KOHCTPYKLUM
NNOTUHbI, €€ NPOTUBODUNBLTPALMOHHbIX U APEHANKHbIX YCTPOMCTB.

Mpu BbINO/AHEHUMU d)Ml'IpraLI,VIOHHbIX pacyeToB cneayetr y4duTbiBaTb KOJZIbMaTaXX J10Xa
BO4OXPaHUNANLLA N BEPXOBOTO OTKOCA C y4EeTOM Pa3BUTHUA 3TOIo npoLecca BO BpEMEHMN.

9.4 OUNbLTPALUMOHHBLIMM pacyeTamu (a TaKKe WUCCNenoBaHUAMM) HAANEXKUT ONpeaensitb
cneaytoume napameTpbl GUALTPALMOHHOIO NOTOKA:

NONOXKEeHNe NOBEPXHOCTU GUNLTPALMOHHOIO NOTOKA (AenpeccMoHHOM NOBEPXHOCTH) B Tene
NNOTUHbI U HBeperax;

GUNbTPALMOHHbIN pacxom, BoAbl Yepes TeNO NIOTUHbI, OCHOBaHMe U bepera;

Hanopbl (MK rpagueHTbl Hanopa) GUAbTPALMOHHOIO NOTOKA B Tesle NJIOTUHbI, OCHOBAHWM, A
TaKXe B MecTax BbIxoga GUAbTPALMOHHOIO NOTOKa B APEHAX, B HUXHUIN Bbed 3a nogowwsoi
HW30BOrO OTKOCA, B MECTaX KOHTAKTA FPYHTOB C Pa3/IMYHbIMMN XapaKTEPUCTUKAMM M HA FpaHULAX
NPOTUBOUABTPALMOHHBIX YCTPOMCTB (PUCYHOK 10).

Mpu HEOAHOPOAHOM UM AHN3OTPOMHOM FE€0JIOTMYECKOM CTPOEHMM OCHOBAHUSA YKa3aHHbIe B
HaCTOALLEM MYHKTe napameTpbl GUAbTPALMOHHOIO NOTOKa cnedyeT onpeaensiTb C y4eTOM ITUX
ocobeHHocTEeNn.

9.5 ®PUNbTPAUMOHHYIO YCTOMUYMBOCTb TeNa MJIOTUHbI, @ TaKXKe MNPOTMBOGUNLTPALMOHHBIX
YCTPOMCTB OLEHMBAOT Ha OCHOBE COOTBETCTBYHOLMX PACYETOB M IKCNEPUMEHTAbHbIX
MCCNefOBaHUMA TPYHTOB NPWU OENCTBYIOWMX B COOPYKEHUM rpagueHTax Hanopa C y4yeTom
HanpAXeHHO-4ePOPMUPOBAHHOTO COCTOAHMA COOPYMKEHUA U €ro OCHOBAHWA, ocobeHHocTel
KOHCTPYKLMWN, METOA0B BO3BEAEHMA N YC/IOBUIA SKCMIyaTaLUu.

PacyeTbl GUNbTPALMOHHOM MPOYHOCTU CAeayeT BbINONAHATL MCXxo4A W3 Hambosblero
Hanopa, 4eNCTBYIOLWErO Ha NIOTUHY.

Mpw oueHKe PUNbTPALMOHHOM NPOYHOCTU HeobxoaMMOo obecneyeHne yCnoBuA:

Jest,m < Jcr,m/’Yn, (7)

rae Jestm - AENCTBYIOLWMUIA CPEAHUI FPaAMEHT Hanopa B pacyeTHol obnactn punbTpaumu;

Jerm - KPWUTUMYECKMIA CcpeaHWiA  rpaAveHT Hanopa, NPWUHUMMaemMblii Ha OCHOBaHWUM
MUCCNenoBaHUI TPYHTOB B YC/IOBUAX, OTBEYAIOWMX peasibHbIM YCNOBUAM 3KCMyaTauum
COOpPYKEHMUA; B NpeABapUTE/IbHbIX pacyeTax U Npu OTCYTCTBUU HEOBXOAUMbIX UCCNenoBaHUN
3HaYeHUA Jerm MOTYT ObITb MPUHATBI B COOTBETCTBMU C MMEIOLWMMWUCA aHasoramMu UAuM no

Tabnnue 8;
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Yn - KO3OOULMEHT HAAEKHOCTU MO OTBETCTBEHHOCTU COOPYKEHUMN.

Tabnuuya 8
3HayeHMe KPUTUUECKUX CPeAHNX FPagNeHTOB Hanopa Ana:
MpyHT
noHypa 9KpaHa u aapa Tena v NPU3mMbl NAOTUHBI
NnHa n rnHobeToH 15,0 12,0 8,0-2,0
CyrnmHok 10,0 8,0 40-1,5
Cynecb 3,0 2,0 2,0-1,0
Mecok:
cpeaHui - - 1,0
MeNKumn - - 0,75
MpumeyaHusa

1 MpoBepKy GUNBTPALMOHHOM MPOYHOCTU TeNa WUAWU NPU3Mbl MAOTUHBI U3 TPYHTOBLIX MaTepuanos
BbIMO/IHAIOT A4/19 NMONepPeyYHoro Npoouas, HasHaYeHHOTo UCXOAA M3 PACYETOB YCTOMYMBOCTM OTKOCOB.

2 B pesynbtate npoBepkn GpUALTPALMOHHON MNPOYHOCTM YTOUHAKOT KOHCTPYKUMIO MNAOTUHLI, B

YaCTHOCTU MeCTONO/1I0XXeHNe ApeHaXKa.

3 3Ha4yeHwuA KPUTUYECKOTo cCpeagHero rpagneHta nNpuHMMaroT B 3aBUCUMMOCTU  OT d)VIBVIKO-
MeXaHMYeCKUX CBOMCTB FPYHTa U cnocoba ero YKNagKu, npnyem 60/blUME 3HaYEeHUA Jer,m Ha3HAYaAOT anA

60/1ee NNOTHOrO rpyHTa.

Free  Hakar soaang

a - oagHopoAaHaA NA0OTUHA Ha CIOUCTOM OCHOBaHWUUK; 6 - KameHHO3eM/1AHas NN0TUHA Ha CKa/lbHOM
OCHOBaHWUN.

A, b - conpsAKeHne HeCBA3HOTO M CBA3HOMO rPYHTOB OCHOBAHWI; B - 061acTb MecTHOTO Bbinopa rpyHTa B
C/ly4ae BbIX0Za MNOTOKA Ha OTKOC; Jemax - PACYETHbIN (MaKCMManbHbIN) rpagMeHT Hanopa B 30He
BbICAaYMBaHWA NOTOKA HA YPOBHE BOAbl HUKHero bbeda; o - yron Hak/AoHa HM30BOIO OTKOCA AAPA K
rOpPU30OHTY; Jp, Ju, Jc, Jiy Jrun - TPRAMEHTBI HANOPa COOTBETCTBEHHO CYdPO3MM, KOHTAKTHOTO PA3MbIBa,
BbINOpPa, BXxoAa GpMAbTPALMOHHOIO NOTOKa B APEHAX, NyAbcauuit B 06paTHOM ¢uAbTPe OT HakaTa U
cnaja BOJH.
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PucyHok 10 - Mpumepbl BO3MOXHbIX NpofAsaeHuii cypdo3nm B 3eMAAHbIX NAOTUHAX U UX
OCHOBaHUAX

9.6 MNpn NpoeKTUpOoBaHMM 06paTHbIX GUNBLTPOB, APEHaXKeEN U NepexoAHbIX CI0eB HAANEKUT:
YyCTaHaB/MBATb pacyeTHble MapameTpbl (3epHOBOM COCTaB, MNJIOTHOCTb, KO3PPULMEHT
bunbTpaumMm M nNp.) TpyHTOB, 3aWMlLaemblx o06paTHbIMM  GUALTPAMK, OUEHMUBATL WX
cy$ddo3MOHHY0  npoyvyHOoCcTb  (CyddO3MOHHOCTE) WM onpeaensaTb  pacyeTHble  pasmepbl

cBOA006pasyoLWmxX YactTul, U anameTp nop (de U da,max) 3aLLMLLAEMOTO FPYHTA B 3aBUCUMOCTH OT
€ro CoCTaBa 1 yCc/I0BUI pUABbTPALMOHHOIO NOTOKa3;

BblIBUpPaTb eCTecTBEHHbIE KapbepPHbIe FPYHTbI UM UCKYCCTBEHHO Noslyvyaemble (webeHouHble,
rPaHyNMPOBAHHLIW WAAK U ApP.), KOTOPbIe MOTYT BbITb MCNO/Ib30BAHbI A5 YCTPOMUCTBA 0OPATHbIX
¢nNbTPOB;

noabupaTb 3epHOBOM COCTaB MepBOro c/iosi obpatHoro dunbTpa M MNocAeayoWmUX CAoeB
(echm B 3TOoM ecTb HeobxoAUMMOCTb) M3 BblOPaAHHbIX ECTECTBEHHbIX KapbepHbIX WAn
NCKYCCTBEHHbIX MaTepnanos;

nposepATb cyPPo3nMOHHYIO NPOYHOCTb M YCTOMUYMBOCTb FPYHTOB, 3alLMLLIAEMbIX 0BpPaTHbIM
dunbTPOM, U rPpyHTOB 06PaTHBLIX PUABTPOB;

YCTaHaBAMBATb TONLLMHY U YUCNO cnoeB 06paTHbIX GUABTPOB;

YyCTaHaB/AMBATb AONYCTUMble Npeaenbl OTCTYNNEHUA B 3ePHOBOM COCTaBe, TO/LLMHE CNOEB U
NNOTHOCTU FPYHTOB GUNBLTPA NPU YKNALKE B APEHAXKM UNU NEepPeXO[Hble COMU.

9.7 OnAa o6paTHbix GUNBLTPOB, APEHAXKEN N NEPEXOAHbIX CNOEB A0MNYCKAEMbIi KO3GOUUNEHT
Pa3HO3epHUCTOCTU GUNBTPOBbLIX MaTepmanos Keo, 10 4ONKEH YAOBNETBOPATbL YCNOBUAM:

ecnu 3alnLLaembli TPYHT HecydPO3MOHHbIM cbinyumin - Keo 10 < (20 - 25), rae meHbluee
3HauyeHue Koo, 10 CneayeTt NnpuHMMaTb A0S OKaTaHHbIX YacTuL, NecYaHbiX U FPaBUNHbIX TPYHTOB, a
6onbwee ana wWebeHUCTbIX FPYHTOB PUNLTPA;

€CNn 3aWmiaemblii rpyHT cydPpo3noHHbINM coinyumi - Keo, 10 < 15;

€C/IM 3aWMLLAEMbIN TPYHT TMHUCTBIN, C YACAOM NAACTUYHOCTU I, > 0,07 (aonyckaeTtca npwm

obocHoBaHuMU Kso, 10 = 0,05) - Kso, 10 < 50;

ycnosue Keo, 10 < 50 cneayeT NpuUHMMaTh Kak ans 06paTHbIX GUALTPOB ApeHaKewn, Tak U gns
nepexoAHbIX CI0EB NIOTUH;

NPy TO/IWUMHE NEePexoAHOro c1os NAoTUH 6onee 3 M BeanumHa Kso,10 MOXKET BbITb NPUHATA
6onee 50 (npu cooTBeTCTBYIOWEM 060CHOBAHMM);

Ana UNbTPOB, YyCTPamBaeMbIX U3 NOPUCTOro 6eToHa - Keo, 10 < 12;

ANna GUNLTPOB, BbINOJHAEMbIX OTCbINKOM MaTepunanos B BoAy - Kso, 10 < 10.

www.pkb-titan.ru m‘ TATAH



CHwI 2.06.05-84* AKTyanusmMpoBaHHan peaakums MAOTUHbI U3 TPYHTOBbIX MaTepUanos
55

Bo BCex BblleyKa3aHHbIX BblpaXKeHUAX

Kso, 10 = deo/d10, (8)

roe deo, dio - KPYMHOCTb YACTUL, FTPYHTA, CYMMApPHOEe BECOBOE COAEpPKAHNE KOTOPbIX, BMECTe
c 6onee menknmn ppakumamm, coctasaneTt cooTseTcTBeHHO 60 1 10 % maccbl Bcero rpyHTa.

Ona ¢unbTpoB, BbIMNONHAEMbIX M3 maTepumana ¢ Keo, 10 < 10, TonwmMHy cnoes crneayet
Ha3HayaTb COrNAacHO yKasaHuAM 5.72, a AN GUNbTPOB, BbINOAHAEMbIX U3 MaTepuanos Keo, 10 >
10, ToNWMHY cnoeB HeobXoAMMO HasHayaTb MO Pe3y/ibTaTamM OMbITHbIX OTCLIMOK C y4eTom
cerperaunm GUNbLTPOBBLIX MaTePManoB, BO3HWKAIOLWLEN MPU TPAHCMOPTUPOBAHUK, OTCbINKE M
pa3paBHUBAHUK cnoeB pUNbTPa.

9.8 OTKa3z oT ycTpoMcTBa O06paTHbiXx GUABTPOB WAM  NEepexodHblx Cc/loeB  AnAa
NPOTUBOOUABTPALMOHHbBIX MPWU3M, YKNaAblBAEMbIX MO HACbINM KPYNHOODOJAOMOYHbIX FPYHTOB,
AONYCKAeTCs NPU HAIMYMM COOTBETCTBYIOLLLErO 060CHOBaAHMA.

9.9 BMecTO TrpyHTOBbIX 0b6paTHbIX QGUABTPOB AOMNYCKaeTcs npeaycmatpuBaTb, MNpu
cooTBeTCTBYylOWEM 060CHOBaHMK, obpaTHble OGUALTPbLI M3 nopuctoro 6eToHa U  Apyrux
MOPUCTBIX U MONMMEPHbIX MaTepPUanos.

9.10 PacyeTbl YCTOMYMBOCTU TPYHTOBbLIX MAOTMH BCEX KNACCOB cAeAyeT BbIMNOAHATb ANS
NoBEepPXHOCTEN cABUra, OTBEYAOWMX MUHMMANbHbIM 3HaYeHUAM KoadduLmneHTa 3anaca.

Mpwn pacuyeTax cneayeT UCNO/Ib30BaTb METOAbl, YYUTbIBAIOWME HANpPSAXKEHHOE COCTOAHWUE
COOPY}KEHUA M ero ocHoBaHUA. NPUMEHUTENBHO K KOHKPETHbIM re0/IOfMYECKUM YCOBUAM U
KOHCTPYKUMW MNAOTUHbI MOTyT 6biTb MCNONb30BaHbl MPM COOTBETCTBYHOLWLEM OB6OCHOBaHWUU
NPOBEPEHHbIE NPAKTUKOM YNPOLLEHHbIE METOAbI pacyeTa.

Mpu pacyeTe YCTOMYMBOCTM OTKOCOB NNAOTUH MOMKET ObiTb TaKKe WMCNoab30BaH Cnocob
HaKNOHHbIX CU B3aMMOLENCTBUA B COOTBETCTBUM C PEKOMEHAALMAMM NpuaokeHus U.

Mpw pacyeTax MNOTUH B Y3KMX KAHbOHAX, HA y4YacTKax C 60/see HU3KMMW MPOYHOCTHbIMMU
XapaKTepUCTUKAMM TPYHTOB OCHOBAHWA, PEKOMEHAYETCA OLEHMBATb YCTOMYMBOCTb OTKOCOB C
y4eTOM NPOCTPAHCTBEHHOW PaboTbl NNOTUHbI.

Mpu pacuetax YCTOHHMBOCTM OTKOCOB TpPYyHTOBbIX MNOTUH BCEX KNaCCOB, BO3BOAMMDLIX B
CEBepHOVI CTpOMTeﬂbHO-KﬂMMaTMHeCKOVI 30He, cheayeT ydntbliBaTb TemnepatypHoe COCTOAHUE
T’PYHTOB N/IOTUHbLI N €€ OCHOBAHUA.

9.11 VYctoMumMBOCTb OTKOCA MN/AOTUHbI AO/KHA OblTb NpOBEpeHa MO  BO3MOXHbIM
NOBEPXHOCTAM CABWUra C HaxoXAaeHnem Hambonee onacHor npusmbl  ObpyLlIeHUsA,
XapaKTepm3yemor MUHMMANbHbIM OTHOLEHMEeM 06O06LLEHHbIX Npeae/ibHbIX PEaKTUBHbIX CUA
CONPOTUB/IEHMA K aKTUBHbIM CABUTAOLLMM CUNAM.

Kputepnem ycTOMYMBOCTM OTKOCOB MNAOTMHbI ABAAeTcA cobnwopeHne (gns Hambonee
ONacHoOM Npu3mbl 06pyLLEHNA) HEPaBEHCTBA
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YicF < (ye/vn)R, (9)

roe F - pacyeTHoe 3HayeHne 0606LEeHHOr0 CMI0BOTO BO3AENCTBUA, ONpeaenaemoe C y4eToM
KoadpdMLMEHTa HAZEKHOCTU NO Harpyske y/(B 3aBUCMMOCTM OT MeToAa pacyeTa YCTOMYMBOCTU
OTKOCOB F - paBHOAEMNCTBYOWAA CU AN MOMEHTOB 3TUX CUA OTHOCUTENIbLHO OCK MOBEPXHOCTM
casura);

R - pacuyeTHoe 3HayeHne 060OLLEHHON Hecylelh CNOCOOHOCTU CUCTEMbI COOpPYKeHue-
OCHOBaHWe, onpegensemoe c yyeTom KoadpduumeHta 6e30MacHOCTM NO TFPYHTY 7Yy, T.€.
0606UleHHOe pacyeTHOEe 3HayeHue CUN  NpeaenbHOro  COMPOTUMBAEHWA  CABUTY MO
paccmaTpMBaemMoi NOBEPXHOCTH;

Ye, Yn, Yic - KO3bGOUUMEHTbI YCNOBUIA PaboTbl, OTBETCTBEHHOCTU COOPYMKEHUA, COYETAHUA
Harpysok. Mpn noncke onacHOM NOBEPXHOCTM CABUra MOKET OblTb MCNONb30BaHa 3aBUCUMOCTb
AnAa koapoduumneHTta yctonumsoctu Ks

Ks = R/F > (ynyic)/ye. (10)

MonyyeHHble pacyeToM 3HAYeHMA Ko3IpPMUMEHTA YCTOMYMBOCTM MPU COOTBETCTBYIOLLEM
COYEeTaHUM Harpy3oK He A0/KHbI NPEeBbIWaTh BENUYUHDI (YnYic)/yc 6onee yem Ha 10 %, ecnu 310
He 0bycnoBnaeHo 0COBEHHOCTAMM COOPYKEHUA.

Yucnosble 3Ha4YeHMA KOIGOULNEHTOB Yn U Yic NPUBEAEHbI B Tabanuax 9, 10.

BennunHa KosadoUUMEHTA Y. NPUHMMAETCS B 33aBUCMMOCTM OT MCMOAb3yemMoro cnocoba
pacyeta, paBHoi 0,95 - MHXKeHepHble MeTogbl pacyeta, 1,0 - C y4eTomM HanpsKeHHo-
nedopPMUPOBAHHOIO COCTOAHMSA.

Ona nnotuH IV Knacca npm ocobom covetaHmm Harpy3oK Ks > 1,0 He3aBUCMMO OT BEIMYUHDI
Ye-

9.12 Mpwm pacyeTax yCTOMYNBOCTU OTKOCOB MIOTUH HEOOBXOAMMO pPaccMaTpMBaTb caeaytowme
cnyyam.

[na HU30BOro oTKOCa:

NepBbIi pacyeTHbI cnyyalh (OCHOBHOM): B BepxHeM bGbede - HOPMasibHbIM NOAMNOPHbLIN
ypoBeHb HMY, B Tene nAoTUHbI - yCTaHOBMBLLIAACA GUAbTPALMA; MPU HANNYUWN BOAbl B HUNKHEM
bbede rnybuHy ee NPUHUMAOT MaKCMMabHO BO3MOXHOM npu HIY, Ho He 6onee (0,2 - 0,3)h;,
roe hi- BblcOTa OTKOCa;

BTOPOM pacyeTHbI cny4vait (OCHOBHOWM) NpM OTKPbITbIX Bogocbpocax (6e3 3aTBOPOB):
NoAMNOPHbIA YPOBEHb U YPOBEHb HUMKHEro Hbeda onpeaenaroT MaKCMMaibHbIM PACXOAOM,
OTHOCMMbIM K OCHOBHbIM COYETaHMAM Harpy3oK U BO34eNCTBUNA;
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TPeTUin pacyeTHbIN ciydal (ocobbin): B BepxHem bbede - GopcUpPOBaHHbIA NOANOPHbIN
ypoBeHb Boabl (PMY), B HUKHEM Obede rnybuHy BOAbI MPUHMMAOT MAKCMMANbHOM,
cooTtBeTcTBYloWen PY.

[na BepxoBoro oTkoca:

NepBbIi pacyeTHbI c/iy4al (OCHOBHOM): MAKCMMANbHOE BO3MOMKHOE CHUMEHMWE YPOBHA
BOAbl B BoAoxpaHunuuwe ot HMY muam oT nognopHOro ypoBHA, COOTBETCTBYIOLLErO MPOMYCKY
MaKCMMaNbHOIO pacxoda, OTHOCMMOrO K OCHOBHbIM COYETAHMAM BO3AENCTBMN, C HAMbObLUEN
BO3MOXXHOM CKOPOCTbIO, MPU 3TOM YYUTbIBAOT OUABTPALMOHHbIE CUAbI HEYCTAHOBMBLUEMNCA
dunbTpaumm;

BTOPOW pacyeTHbI cnydya (CTpouTenbHOro nepuopa): YpoBeHb BOAbl B BEpXHEM bbede
HaXoAUTCA Ha OTMeTKe, OTBevalowwen 3anonHexuto (0,2 - 0,3)h;, roe h; - BbIcOTa OTKOCa;
NOBEPXHOCTb AENpPeccuun B Tese NAOTUHbI MPUHUMAIOT COOTBETCTBYIOWEN NPUHATOMY YPOBHIO
3anoNHeHUs;

TPETUN pacyeTHbIN cny4dalt (0cobbiii): MaKCMMaibHO BO3MOMKHOE CHUXKEHME YPOBHS BOAb! B
BogoxpaHunuwe ot PIY c Haubonblwei BO3MOMKHOW CKOPOCTbIO, NMPU 3TOM Y4YUTbIBAOT
GUNbTPALMOHHbIE CU/bI HEYCTAaHOBUBLUENCA GUNbTPALMN.

MpumeyaHusa

1 1nAa 3eMAAHbIX NAOTUH C BOJIHOMaCALWMMMN OTKOCAMMU cnegyetr nponsBoanUTb pacyeT YCTOVIHMBOCTM C
y4eTom BOJZIHOBOIO BO3AEI7ICTBVIFI.

2 lpu pacyeTe YCTOMUYMBOCTM OTKOCOB 3EMAHBIX HAMbIBHbIX MAOTUH HEO6X0AMMO Y4YMTbiBaATb
GUNbTPaUMIo M3 NpyaKa MpU MPOEKTUPYEMOM €ro MNOJIOKEHUMM B MEpuos HambiBa MNIOTUHbI U
HacbllLeHNe BOAOW rPYHTOB OTKOCOB (pacyeTHbI Cy4Yait CTPoUTENbHOrO Nepuoaa).

3 an pacyeTte YCTOVIHMBOCTM OTKOCOB MJIOTUH B CEMCMUYECKUX pal7|0Hax cenmcmmnyeckue BO3,£I,EVICTBVIFI
Y4YUTbIBAKOT COr/1aCHO BbINO/IHEHHbBIM NCCIe40BaAHUAM.

4 YCTOMUYMBOCTb BEPXOBOrO OTKOCA MN/IOTWUHbLI B YC/NOBMAX CEMCMMYECKOro BO3AEWCTBUA ciaeayet
NPOBEPATb KaK ANA Cy4as BbICTPOro CHUXKEHUS YPOBHS BOAbl B BogoxpaHuauwe oT HMY go Haubonee
HW3KOro 3KCMAyaTaLMOHHOIO YPOBHSA, TaK M AAA CAydas MPOJO/KUTENbHOro cToaHua HNOY (nan MY,
COOTBETCTBYHOLLENO MPOMYCKY Pacxoza, OTHOCMMOIO K OCHOBHbIM BO34ENCTBUAM).

5 EcAM KOHCOAMAAUMA CBA3HbIX FPYHTOB MAOTUHLI M €e OCHOBaHWA He 3aBepluaeTcd K MOMEHTY
OKOHYaHUA CTPOMTENbCTBA, B pacyeTax YCTOMUYMBOCTM OTKOCOB caedyeT y4uTbiBaTb NOPOBOE AaBfieHue
KaK 418 CTPOMTENbHOrO, Tak U ANA SKCNAyaTauMoHHOro NeprMoaos.

6 [na NNOTUH C FPYHTOBbIM 3KPAHOM C/leAyeT pPacCcyMTbiBaTb YCTOMYMBOCTb 3KpPaHa Ha OTKoOce
NAOTUHbI U YCTOMYMBOCTb KpenneHus Ha 3KpaHe. [nA yyacTKOB NOBEPXHOCTM CABUra Ha KOHTaKTe
3KpaHa W MJIOTMHbI UM KPenJieHWs U 3KPaHa MPOYHOCTHbIE XapPaKTEPUCTUKM MPUHUMAIOT 415 MeHee
NPOYHOrO rPyHTa.
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7 PacyeT ycTOMYMBOCTM BOKOBbIX MPU3M 3E€MAHbLIX HAaMbIBHbIX MAOTUH C AAPOM W3 FAUHUCTOrO
rPYHTa Hag/1eKMUT BbIMOIHATL C YYETOM MOPOBOro AaB/EeHNA B Nepuos KOHCONMAAUUN Aapa (pacyeTHbIn
Cny4yalt cTpouTeIbHOTo Neproaa).

8 MecTHaa YCTOMYMBOCTb OTKOCOB Mexay 6epmamu Ao0KHA ob6ecneymBaTbCA C y4eTOM BCeX
OEeNCTBYIOLWMX Harpy3oK (Mo 0CHOBHOMY, CTPOMTE/IbHOMY, 0COBOMY COYETaHMIO Harpy3ok).

9 YCTOMYMBOCTb OTKOCOB KaMEHHO-HACbIMHbIX MAOTUH C Kene306eTOHHbIM 9KpaHOM onpeaenAaeTca
TO/IbKO NO pe3y/ibTaTaM pPacCyeETOB HaI'IpFI)KeHHO-AEd)OpMVIpOBaHHOI'O COCTOAHNA NNOTUHbI C
MCNONb30BaHUEM TMPOYHOCTHbLIX WU ,D,Ed)OpMaLI,MOHHbIX XapaKTePUCTUK TPYHTOB B Te/1e MNJO0TUHDLI,
Nnosly4eHHbIX Ha OCHOBaHUU TPEXOCHbIX MCNbITaHWNA.

10 YyacTKM NNOTUHbI Mexay 6epmamu B Tex CAyyasx, Korga HapyweHue WX YCTOMYMBOCTM He
NpMBOANUT K MoTepe 06LWEel YCTOMUYMBOCTU COOPYIKEHWA, OOMYCKAeTca paccumtbiBaTb no |l rpynne
npeaesibHbIX COCTOSHUM.

11 Mpu oueHKe YCTOMUYNMBOCTb BOKOBLIX MPM3M OAHOPOAHbIX 3€MAAHbIX MNAOTUH CAeAyeT YYuTbiBaTb
KanuanspHoe NoaHATUeE BOoAbl Hag, AENPECCUOHHON NOBEPXHOCTLIO GUALTPALMOHHOO NOTOKA.

Tabnuuya 9

Knacc coopyrkeHua I Il 1]} v
3HaueHue v, 1,25 1,20 1,15 1,10
Tabnuya 10

CoueTaHune HarpysoK OcHoBHoOe Ocoboe CtpouTensHoro nepuoaa
3HayeHue Y 1,00 0,90 0,95

9.13 Mpwu pacyeTe YCTOMYMBOCTU OTKOCOB MJIOTUH MPOYHOCTHblE XAaPAKTEPUCTUKM TPYHTOB
Tena naotuH | un Il Knaccos cneayetr MNPUHUMATL MNEPEMEHHbIMKU B 3aBUCMMOCTU OT
HanNpPAXEeHHOro U TemnepaTypHOro COCTOAHMA FPYHTA B 30HE MNPOXOXAEHUA MOBEPXHOCTU
casura, a gna naoTtuH Il n IV Knaccos - NOCTOAHHbIMMU.

9.14 HanpsaxeHHO-fedOpPMMPOBAHHOE W TemnepaTypHoe COCTOAHWE Tena MNOTUHbI U3
FPYHTOBbIX MaTEPMANOB U ee OCHOBAHUA C/ieyeT YYnTbIBaTb B pacyeTax YyCTOMYMBOCTM OTKOCOB
NAOTUHbI, PUNBTPALMOHHOM NPOYHOCTM HA KOHTAKTE BOAOYMNOPHbIX 31€MEHTOB C OCHOBAHUEM,
NPOBEPKN  TPELIMHOCTOMKOCTM  BOAOYMOPHbLIX  3NEMEHTOB, MNPOYHOCTU  HErpyHTOBbIX
NPOTMBOGUABLTPALMOHHBIX YCTPOMCTB, aHaAM3a MNOBEAEHWA MAOTUHbI NPU  NPOBEAEHUM
HaTypHbIX UCCNeA0BAHWUM, a TaKKe ansa noabopa maTepmnanos NAOTUHDI.

9.15 B pacyeTax HanpAXeHHO-AedpOPMMPOBAHHOIO cocTosHMA naoTMH | u Il Knaccos
cnepyeT, Kak MNpaBWAoO, NPUMEHATb HeNMHENHble MOAENU, Y4YMTbIBAlOWMeE NAacTUyecKkue
Aedopmaummn rpyHTa B NpeaesibHOM COCTOAHMW, NPU YCI0BUW ONpeaesieHMA MapameTpoB
AedopMMpPOBaHUA UCNbITaHMeM 00pasuoB rpyHTa B ogomeTpax W ctabunometpax. [lpwm
pacyeTax HanpAXeHHO-4ePOPMUPOBAHHOTO COCTOAHUA NAOTUH, OCOBEHHO ANA MNJIOTUH,
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BO3BOAMMbIX B Y3KMX CTBOpPAX, LenecoobpasHo MCNONb30BaATb TPEXMEPHbIE PacyeTHblE CXEMbI.
Mpw 3TOM pasmepbl 06pa3L OB A0MKHbI OTBEYATb 3€PHOBOMY COCTaBY FPyHTa Tefa NJOTUHbI U
OCHOBaHMA. [lNA KPynHO3EPHUCTOro rPyHTa AO0MYyCKAEeTCA MCMO/Ab30BaTb MOAE/bHbIN TPyHT. B
pacyeTax HeobXO0AMMO y4YMTbIBaTb NO3TANHOCTb BO3BEAEHWUA MNOTUHbI, CKOPOCTb 3aNOJIHEHUA
BOAOXPAaHUAULLA, @ ANA NNOTUH, BO3BOAUMbIX B CEBEPHOM CTPOUTENbHO-KIMMATUYECKOM 30HE,
nocnenoBaTe/IbHOCTb NPOMOPAXKMBAHNUA U OTTAaUBAHMA TeNA U OCHOBAHWA NIOTUHDI.

Ona nnotmH Il n IV KnaccoB agonyckaetca Npou3BOAMTb pacyeTbl NO MOAENN AUHENHO-
0edopMUPOBAHHOrO TeNa.

9.16 PacyeT 0CafOoK Tena M OCHOBaHWA MNAOTUHbI CAedyeT BbINOAHATL MNpu Bblbope
KOHCTPYKUMM U TEXHONOTMWM MPOU3BOACTBA PaboT, a TakxKe ANA onpeaeneHus Tpebyemoro
CTPOUTENIbHOIO NOoAbeMa NAOTUHbI U YTOYHEHUS o6bema PaboT NO COOPYKEHMIO NAOTUHBI.

[Ona HaMbIBHbIX MNNOTUH CTPOUTENbHbIA NOABLEM OMPeAenAtT COrnacHo TpeboBaHMAM
HacToALwero nyHKTa n 9.17, 9.18.

PacueT ocaZiok NAOTUHbI cneayeT NPOU3BOAMTb B KarKAOM XapaKTEPHOM ee MnonepeyHom
CEYEHUM NO HECKONIbKMM BEPTUKANAM, MPOXOAALMM B 3/1€MEHTAX MAOTUHbI U3 PA3/IUYHbIX
MaTepunanos (agpe, skpaHe, NpusmMme 1 T.4.).

9.17 [na nnotnH | n Il KnaccoB pacyeT OCafZOK U UX U3MEHEHMA BO BpemMeHu caeayet
NPOM3BOAMUTb HA OCHOBAHMW PE3yNbTaTOB 3KCMNEPMUMEHTA/bHbLIX UCCNEeA0BaHUN CUMAEMOCTU
TPYHTOB C y4ETOM HanpAXeHHO-4ePOPMUPOBAHHOIO COCTOAHUA NNOTUH. [TopoBOe AaBneHue,
NOA3y4YecTb rPyHTa, €ro NPocago4HOCTb M HabyxaHWe NpU NOBbILWEHUWN BAAXKHOCTU B NEPUOL
3KcnayaTaumMm HeobxoAMMO YYUTbIBATb B 3aBUCMMOCTM OT UX HANNYUS.

HanpsxeHHo-4edOpMMPOBAHHOE  COCTOAHWE  MNOTWUH, BO3BOAMMbIX B  CEBEPHOM
CTPOUTENIbHO-KNMMATUYECKOWN 30HE, CeayeT ONpeaensaTb C y4ETOM TeMMepaTypHOro pexKmMma
FPYHTOB NJIOTUHbI U €e OCHOBaHUA. Mpu 3TOM cneayeT yuynuTbiBaTb MU3SMEHEHUE CBOMCTB rPYHTOB
npu $a30BbIx Nepexonax.

Ona nnotuH Il n IV KnaccoB AonycKaeTca NPOM3BOANTb PAcyeT 0CaA0K N0 NPUBANKEHHbIM
3aBMCMMOCTAM C UCNONb30BaHNEM 3HAYEHUIM Moaynen aedopmaLmin Mo aHaNoram.

9.18 [llopoBoe pgaBneHwe cnefyeT ydYUTbIBaTb MNPU MNPOEKTUPOBAHUM U CTPOUTENLCTBE
FPYHTOBbIX M/IOTUH, MMEKLNX B OCHOBAHMM TOJLWY WAOB UM cnaboro BOAOHACHILLEHHOTO
TMWUHUCTOrO rpyHTa. B 3TMX cnyyaax noposoe AaBneHue AOJ/IKHO YyYMTbIBATbCA MPU pacyeTax
YCTOMYMBOCTM OTKOCOB W gedopmaumm NAOTUH B CTPOUTENbHbIA W Ha4daibHbIM Nepuoabl
9KCN/yaTalMuK, a TaKKe NpU pasMeLlleHnn KOHTPOJIbHO-U3MEPUTENbHOW annapaTtypbl (ganee
KMA) (B obasaTenbHOM nopsake M BO BCeX CAyyasax). B ocTanbHbIX FPyHTOBbIX MIOTUHAX B
pacyeTax ANA CNyyYaeB, KOrga MaKCMManbHOe 3HayeHne KoadpoduumeHTa NopoBOro AasBaeHUA
rumax, onpeagenfiemoe OTHOWEHWEM MOPOBOr0 AABAEHUA U K MAKCMMAZIbHOMY 3HAYeHUIo
NPUNOXKEHHOTO HAaNPAXKEeHWA G, NPEBbIWAET HOPMATUBHOE 3HaYeHUe KoadpduumeHTa NOPoOBOro
Aasnenuns ry, = 0,1.
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BennumHy ry,max Cnegyet onpeaenats no opmyne

ru,max = lucluo, (11)

rae ruc - KoadPUUMEHT NOPOBOro AaB/ieHUs, onpeaensaembli No CxeMe 3aKPbITON CUCTEMbI
(6e3 oTTOKa BOAbI U3 FPYHTA);

ruo - KoadPUUMEHT NOPOBOro AaBNEHUs, OonpeaensieMblii MO CXeme OTKPbITON cucTemsbl (C
OTTOKOM BOZAbl U3 FPYHTA).

YcnosBua HeobXxoAMMOCTM y4yeTa MOPOBOro AaB/IEHUA B pacyeTax OCaAoK NAOTUH U
YCTOMYMBOCTM OTKOCOB CNeAyeT yYNTbIBATb, UCXOAA U3 NMONOKEHWNIN NpuaoKeHuns A.

9.19 NopmM30HTaNbHbIE CMELLLEHMA NNOTUH CnedyeT onpeaenaTb NyTem pacyeta Hanpa*KeHHo-
0eboOpPMUPOBAHHOIO COCTOAHUA C YY4ETOM U3MEHEHMUA CHUMAEMOCTU TPYHTOB NPM NOBbIWEHNN
MX BNAXHOCTM, @ B CEBEPHOMN CTPOUTENLHO-KAMMATUYECKOM 30HE - MNPU U3IMEHEHUU WX
TemnepaTypHO-BAAXKHOCTHOIO COCTOAHMUA.

Ona nnotuH Il - IV KnaccoB [0NyCKaeTcA OUeHMBATb FOPU3OHTaNbHblE CMELWEHUA C
MCNONb30BAaHMEM aHaANOroB (AaHHbIX O NAOTUHAX, MOCTPOEHHbIX B MOAOOGHbLIX YCNOBUAX M
MMEIOLWMX TOT e TUM KOHCTPYKuuu). [na npenBapuTeNbHbIX OLLEHOK TFOPU3OHTaNbHbIX
CMELLEHUI rpebHA NAOTUHBI cneayeT NPUHMMATb UX PaBHbIMM NONOBUHE OCafKM rpebHA nocne
HanNnoONHEeHMA BOAOXPAHUAMLLA.

9.20 Mpwn NPOEKTUPOBAHUM MNOTUH C 3KpPAHOM WK sapom (anadparmoli) HeobxoaMMO
yumnTbIBaTb Aedopmaumnm 6eperosbix CKIOHOB.

B nAoTMHax C HErpyHTOBbIMM 3KpaHamMu W Auadpparmamu  HaaNEKUT PaccYMTbiBaTb
NPoAOo/ibHblIE W MNonepeyHble CMELWEeHMA 3KpaHoB U auadparm. HanpaxeHHo-
AedopmupoBaHHOE cocToAHWe Anadparmbl (3KpaHa) cneayeT PaccymTbiBaTb C Y4ETOM TPEHUA
rPYHTa NO NOBEpPXHOCTU Auadparmbl (3KpaHa), CXeM OMMPaHUA YCTPOMCTBA Ha OCHOBaHME U
cXem paspeskn AePpopMaLMOHHbIMK LIBAMM.

OcobeHHOCTHM pacyeTa achanbTOBETOHHbIX AMadparm NPUBOAATCA B npuaoxeHuu K.

9.21 MAWTbI KpenseHMa OTKOCOB NIOTMH C/ieAyeT NPoBepATb Ha NPOYHOCTb OT BO3AENCTBUSA
[laB/IeHUA BO/IH U 1bAa, B TOM YMNC/IE C YY4ETOM BO3MOXKHOIO HaBana /ibaa Ha rpebeHb NAOTUHbI.

9.22 TpelWnHOCTOMKOCTb 3eMAAHBIX NIOTUH N BOAOYNOPHbIX 91€MEHTOB KaMEHHO-3eMAAHbIX
NNOTUH cnefyeT onpeaenAtTb NyTem pacyeTa MX HanpAXKeHHO-AedOPMUPOBAHHOIO COCTOAHUA.
Mpn aTom cnegyeT yyuTbiBaTh MOPOBOe AaBneHue, a Ana naotuH | u |l Knaccos - nameHeHue
CKMMAEMOCTM M MON3Yy4ecTM B COOTBETCTBMM CO CBOWMCTBAMM TPYHTOB, CAaralowmx Teno
NAOTUHbI U OCHOBAHMUA.

IMpuiaoxenne A
(pexoMeHayeMoOe€)

Ycnosus Heo6Xo0AMMOCTHM yyeTa NOPOBOro AaB/NeHUA
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A.1 MopoBoe AaBneHWe HeObXOAMMO YYMTbIBATb MPU MPOEKTUPOBAHUM U CTPOUTENLCTBE
FPYHTOBbIX MAOTMH, MMEKLWMX B OCHOBAHWM TOALLY MAOB MAM claboro BOAOHACHIWEHHOIO
FMUHUCTOrO FPyHTa. B 3TMX C/iyyaax NOpoBOe AaBieHWe AONXHO Yy4MTbIBaTbCA MPU pacyeTax
YCTOMUYMBOCTN OTKOCOB U AedOopMaLMn NAOTUH B CTPOUTENbHbIN Nepuos, U HayanbHbIN Nepuoa,
aKCNyaTaumu, a TakKke npu pasmeweHnn KUA (B oba3aTenbHOM nopsaaKe U Bo BCex cay4yasx). B
OCTa/IbHbIX FPYHTOBbIX MAOTMHAX NpuM pacyeTax gedopmauumii OCHOBAHMUA U Tena NAOTUHbI U3
FPYHTOBbIX MaTepuanoB, a TaKXe npu onpeaeneHun YCTOMUMBOCTM MOTUHbI, €CAK
KO3pPMLMEHT NOPOBOro AABNEHUA rymax K KOHLY €€ BO3BEAEHMA MPEBbLIWAET BENNYMHY Iyy B
KaKoM-nMbo YacTu Tena NAOTUHbI U ee OCHOBAHMA.

YKa3aHHble YCI0BUA ONpeaensaoTca Kputepuem:

ru,max = Fuclvo. (A.1)

A.2 BennuuHy ryc onpeaenstoT no rpaduky Ha pUcyHke A.1 B 3aBUCUMOCTHM OT HaNPAXKEHMUA G,
PaBHOrO AaB/IEHMIO BbllLEIEXKALLEro rPYHTa Ha FOPM30HTAIbHYIO NOLWAAKY, M NnapameTpa [1.

Mapametp I onpeaenatoT No rpaduKy Ha pUCYHKe A.2 ANA HaAYya/IbHOrO 3HAYeHMA CTeneHu
BNIAYKHOCTU TPYHTA Srin U OTHOWEHUA Omax/€in, TAE €jn - HaYaNbHOE 3HaYyeHne KoadpduumeHTa
NMOPUCTOCTU; Omax - MAKCMMaNbHOE 3HayeHue KoadpPuuMeHTa YNAOTHEeHMA, HaWLEeHHOro no
KOMMNPECCUMOHHOM 3aBUCUMOCTMW.

A.3 BenuuuHy r, onpeaenstoT no rpaduKy Ha pucyHKe A.3 B 3aBUCMMOCTM OT KoadduMLMeHTa

C;
creneHn KoHconnagaumm * , paBHoOro

r (A.2)

rae Cymin - HQOMMEHbLLEe 3HaYeHne KoapdumumeHTa KoHcoAnaaLunu;

t - Bpema pocTa Harpy3kn ¢ 40 Haubonbllero 3Ha4eHMA Gmax (PUCYHOK A4, a, 6);

d = h (pucyHok A.4, a); d = h/2 (pucyHOK A.4, 6);

t - Bpema Bo3BeaeHMA NJI0TUHDI (pVICVHOK A4, s, 2);
d = hm1 (pucyHok A.4, 8);

d = bum/2 (pycyHOK A.4, 2).

A.4 MNpwn oueHKe BEINYUHDI Fymax PEKOMEHAYETCA BHavyane onpeaenunTb ruc. ECAn ruc < rus, 170
nopoBoe AaBAeHNe MOXHO He yYnTbIBaThb.

B Tex cnyyanx, Koraa ruc > run, HEOH6X0AMMO ONpeaennUTb BEANUYMHY ryo, @ 3aTEM Fymax = Fucluo.

BennunHy Cy,min PEKOMEHAYETCA ONPenenaTb SKCNEPUMEHTANbHO.
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B cnyyae HeO4HOPOAHOrO rPyHTa cneayeT NPUHMMATDL ANA pacyeTa XapaKTePUCTUKM FPYHTa C
HaNBONbLIMMU BENYUHAMMU S;in U Q.
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PucyHok A.1 - Homorpamma ana onpegeneHua NnopoBoro AaB/AeHUA Fyc
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PucyHok A.2 - Homorpamma ana onpegeneHua napametpa
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PucyHok A.3 - [padumK 3aBUCMMOCTU KO3 PHLMeHTa NOPOBOro AaBNEHUA ryo OT °

i

(3]

a - cnon Ha BOOOYNOpPE, 6 - cnoi Ha APeHaxe; 8 - 0O4HOPOAHAA NNIOTUHA, e - A4P0 KaMeHHO-3eM/IAHOM
NOTUHDI

PucyHok A.4 - PaznnuHble cnyvyam onpegeneHna KoadpdpuumeHtTa NnopoBOro AasneHUs ryo

IIpunoxenue b
(pekoMeHayeMoe)

KOHTPONb COCTOAHUA COOPYXKEHUIU U OCHOBAHMIT B Nepuoj CTPOUTENbCTBA U IKCMIyaTauumn

6.1 KoHTponbHble HAaTypHble HabaaeHUs cneayeT NPOBOAUTD B LLENAX U3YYEHUA OCHOBHbIX
nokasatenen paboTbl NAOTUHbI M OCHOBAHWA, KOMMJIEKCHOTO aHa/nM3a MUX TEXHUYECKOro
COCTOAIHUA U OUEHKM 3SKCMNYaTAUMOHHOM HageHoctn. CoctaB M 06bem KOHTPOJ/IbHbIX
HabnoaeHU cnefyeT HasHavyaTb B 3aBMCMMOCTM OT KAacca MNAOTUMHbI, €€ KOHCTPYKTMBHbIX
0COBEHHOCTEN, KNMMATUYECKNX, UHKEHEPHO-TE0NOTUYECKMX, B TOM YMC/Ie TEOKPUOOTUYECKUX,
TMAPOreoIorMyecknx, CEMCMUYECKUX YC/IOBUIM, a TaKXKe YyC/NoBUIK BO3BeAeHWs, TpeboBaHui
3KcnayaTaumMmn 1 aKoaormyeckom 6esonacHocTu.

Mpu HabnogeHUAX, KaK NPaBuao, CneayeT onpeaenatb:

OTMETKM YPOBHEN BO/bl BEPXHETO U HUXKHEro bbedos;
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NoJIOXKEeHNe AenpeccMoHHOM NOBEPXHOCTU B Tesie NNOTUHbI U Beperax;
3$dEKTUBHOCTb PaboTbl ApeHarka U NPOTUBOPUIbTPALNOHHbIX YCTPOICTB;

pacxoabl BoAbl, PUAbTPYIOLLENCA Yepe3 NIOTUHY U ee OCHOBaHMEe, a TaKXe B beperax u
MecTax NMPUMbIKaHMA NNOTUHbI K BETOHHbBIM COOPYXKEHUAM;

MYTHOCTb, TemnepaTypy, a npu HeobxoAMMOCTM - U XMMWYECKMIH  COCTaB
npoduabTpOBaBLLUENCA BOAbI U BOAbI B BOAOXPaHMUAULLE BONM3U NAOTUHBI NO BCEM €ro rybuHe;

NOpOBOE AaBNEHWNE B IMUHUCTbIX 31EMEHTAX TeNa NAOTUHbI U OCHOBAHUSA;
0CafiKy Tefa NNOTUHbI, OCHOBaHUA U HeperoBbiX MPUMbIKAHUI;
rOPM30HTaIbHblE CMELLLEHMA TPEeBHS, HU30BbIX 6epM U NPOTUBODUNLTPALMOHHBIX YCTPOMCTB;

HanpsaxeHnsa n gebopmaumm B Tene NAOTUHbI, NPOTUBOPUABLTPALLMOHHDLIX YCTPOMCTBAX, a
TaK)Ke B OCHOBaHWU;

ceicMnyeckune KonebaHus;
NefoBble BO34ENCTBUA.

B cocTaB KOHTPO/bHbIX HabaoaeHMn cnepyeT BKAKOYATb CUCTEMATUYECKME BM3yasbHble
HaTypHble HabnAeHNA 32 COCTOAHMEM KpPenneHui u MecTHbiMM aedopmaumAMM OTKOCOB U
rpebHA NAOTMHbI, BOAOCOPOCHBbIX KIOBETOB, MNOABAEHMEM BbIXOAOB NPOPUALTPOBABLLENCA
BOAbl, Pa3MbiBaMn OTKOCOB M bHeperos, MoABNEHWEM Hanenel, 3aueHMEM U 3apacTaHUEM
A PEHAXKHbIX YCTPOMCTB.

B ceBepHOI1 CTPOUTENbHO-KNIMMATUYECKOM 30HEe, MOMMMO YKa3aHHOro cocTaBa HabawaeHUN,
cnepyeT M3MepATb TEMNepaTypy Boabl B BepxHeM bbede, BKAOYaA TemnepaTypy NPUAOHHOMO
cnosa BoAbl B BOAOXpaHWAULLE, TEMMEPATYpy FPYHTOB Tena WU OCHOBAHMA MNOTUHbI, a TaKXKe
npoBoAnTb HabnoaeHUA 3a paboToir M COCTOAHMEM CE30HHOro OXNaXKAaloWwero ycTpohcTBa
(nanee COY).

6.2 Ana nnotuHbl IV Knacca M MX OCHOBAHWIM cnepyeT NpeAycMaTpMBaTb KOMMJIEKCHbIE
BM3yanbHble HabnogeHna. WHCTpymeHTanbHble HabawoaeHua cnepyet, Kak  nNpaBuio,
OrpaHMuYMBaTb HABNOAEHUMAMM 3@ CMELLEHUAMM, OCAAKOM, MNONOXKEHUEM [enpecCUOHHOM
NMOBEPXHOCTU U  OUALTPALMOHHBIMK pacxogamu. [lpu cooTBeTcTBYyOWEM 0H60CHOBAHUU
AOMNYCKAETCA HEe NPOBOANTb MHCTPYMEHTaNbHbIX HAbAOAEHUN.

6.3 CneumanbHble HaTypHble HabnwoAeHUA (MccnefoBaHUA) NPOBOAAT B LENAX NOAy4YeHUA
AAHHbIX ANA YTOYHEHWA MeTOAO0B WM pe3ynbTaTOB pacyeTa M MOZLE/NbHbIX MCCNeL0BaHWUM,
060CHOBAHWNA KOHCTPYKTUBHbIX PELUEHNA U PEMOHTHbIX MEPONPUATUIN, METOAO0B NPOM3BOACTBA
PaboT M yNyULIEeHUA YCAOBUIA IKCNAYaTaLuMmM NAOTUH.

B.4 MNpOoeKT HaTypHbIX HAabAAEHUI A0NXKEH BK/OYATD:
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nepeyeHb KOHTPOMPYEMbIX Harpy3oK 1 BO3AENCTBUI;

nepevyeHb KOHTPOAMPYEMDLIX U OAUATHOCTUYECKUX NnoKasaTenen COCTOAHMA NAOTUHbI U ee
OCHOBaHMA, BKNKOYaA KpUTEpPUHN 6e30I'IaCHOCTVI,'

nporpammy HabnloAeHUA C U3NOXKEHWEM Lenu, 3a[ay, CoctaBa, ob6bema, MEeToauKU C
YKaszaHMeM CPOKOB, W MNEepUOAMYHOCTM HAbNOAEHWN, HOMEHKNATypbl M TeXHUYECKUX
Xapaktepuctmk KNA;

obwme cxembl U paboune yepTerun pasmeleHma U MoHTaxka KMA B nioTMHeE, OCHOBaHMUW,
6eperoBbiX NPUMbIKAHUAX N OTAENbHbIX 3/1EMEHTaX, NPOKNAAKM U KOMMYHMKAUUM KabenbHbIX
JIMHNI U YCTPOIMCTBA U3MEPUTENbHbIX NY/IbTOB;

paboune yepTerKM 3aKNaAHbIX AeTaNell U MOHTaXHbIX NpucnocobneHnin ana ycrtaHoBku KUA;

cneundurkaummn ycraHasamsaemon KWA, BTOpMuHbIX nNpMbOPOB, BCMOMOraTe/bHOrO
obopypoBaHus, kabeneit;

MHCTPYKLUMIO No ycTaHoBKe KUA, npoknaake KabenbHbIX AMHUIA 1 060pyA0BaHMIO NYbTOB;

CMeTy Ha npubopbl, BCcnomoratenbHoe obopyaoBaHMe, KabenbHyld NPOAYKUMIO,
nposeaeHne HabaaeHn, 06paboTKy U aHann3 pesybTaToB.

HomeHKnaTypy, 4Mcno nNpubopoB M MX MECTOMOJOXKEHWE B Tene NAOTUHbI, OCHOBAHUW,
6eperoBbix MPUMbIKAHMAX U OTAENbHbIX 31EMEHTaX COOPYMKEHMA Ha3Ha4YaloT UCXOAA U3 3a4ad,
coctaBa M obbema HabnwaeHWn U uccnegoBaHuii. Mpu 3TOM cneayeT CTPEMUTbCA K
aBTOMaTU3aLMK Bcex HabnoaeHNN.

6.5 B nNpoeKkT A0nXHbl ObiTb BKAHOYEHbl TPebOBaHUA MO NEPUOAMYHOCTU MPOBEAEHMSA,
06paboTKe N cUCTEMATM3aLUNN HATYPHbIX HabAoAEeHUI 33 PaboTOM U COCTOAHMEM COOPYKEHUS
M ero 0OCHOBaHMUSA, Kak B Mepuoj CTPOMTENbCTBA, TaK M B NEPUOA, SKCMNyaTaLunm.

6.6 Mpu pacyeTax NAOTUH BCEX KAACCOB [AOJXKHbl YCTAHAB/AMBATbCA KpUTepUanbHble
3HayeHMA MNoKasaTesel COCTOAHUA MNOTUH M UX OCHOBAHWUM, KOHTPOAMPYEMble HATypHbIMMU
HabnoAeHNAMM. 3HAYEHUA KPUTEPUANbHBIX MOKa3aTenen TEXHUYECKOro COCTOAHWUA BKAOYAtOT
B MPOEKT.

6.7 KputepuanbHble 3HayeHWA NapameTpoB COCTOAHUA NAOTUHbI MPUHUMAIOTCA PaBHbIMU
pacyeTHbIM 3HAYEHMAM AN OCHOBHOIO M 0cOBOro coyeTaHuA Harpy3ok M MOTYT YTOYHATLCA B
npouecce CTPOUTENbCTBA W SKCNAYaTaLUUMN.

6.8 [aHHble, NoNy4YeHHble B Mepuos CTPOUTENbCTBA, MOTYT CAYWUTb OCHOBaHMEM ANA
BHECEHMA COOTBETCTBYIOLMX NU3MEHEHWI B MPOEKT.

IIpuioxenue B
(pekoMeHayeMoOe)
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KOHCTpYKUMA conpaXKeHUa rpyHTOBbIX NPOTUBOGUNABTPALMOHHDIX YCTPOMCTB CO CKa/IbHbIM
OCHOBaHUEM

ConpseHne sApa TPYHTOBbIX MNAOTUH CO CKa/ibHbIM OCHOBaHMeM (pucyHOK B.1)
PEKOMEHAYEeTCA OCYyWEeCcTBAATb CO34aHMEM OeTOHHOW NpPobKM C ranepesmu Ha OCHOBe
pacYeTHOro Ucciefo0BaHMA HaNPAXKEHHOrO COCTOAHMUA U MPOYHOCTU 3TOM KOHCTPYKUMU. Yncno
raneper onpeaenseTcs NPOEKTOM.

[na BbINONHEHUs pPacYyeToB C YYETOM B3aMMOAEWUCTBMA BCEX 3/IEMEHTOB KOHCTPYKLMUM,
paboTalolLlel B YCIOBUAX BEPTUKANbHbIX Harpy3oK M HanopoB, PEKOMEHAYETCA MCMONb30BaTb
pelleHnn 3a4a4 TeEOPMM YNpPyrocTu.

3a KpUTepUM MNPOYHOCTM cAedyeT MPUHMMATL NpPeaesbHO AOMYCTUMblE pPacyeTHble
COMPOTMB/EHMA BETOHA CXKATUI0 C YY4ETOM €ro HanpsAXKeHHOro cocTosHMA (06bemHoro wmau
NIOCKOro), KOTOpble ONpeaenaTCA COrNacHoO AENUCTBYHOLMX HOPMATUBHBIX 4OKYMEHTOB.

PacueTbl BbINONHAKOTCA B [ABa 3Tana (AByx3TanHOe BbIMONHEHWE pacyeTa BbI3BaHO
KpynHOrabapuTHbIMW pa3mepamMy PacCMaTPMBAEMbIX COOPYNKEHMN U WX SNEMEHTOB) ANA
CNy4an 3KCNAyaTaumm COOPYKEeHUs NPUMEHUTENbHO K KOHKPETHOMY OObEKTY.

Ha nepBom 3Tane onpeaenserca HanpaXeHHo-4ePpopMUPOBAHHOE COCTOAHNE KOHCTPYKLUMM
6eToHHOM NPobKM 1 06aeNKK ranepeit No OCHOBHOW PacYeTHOM CTaTUYECKOMN cxeme, B KOTOPOM
BOCNPOM3BOANUTCA MNONHOCTbIO OeToHHaA npobka c ranepeAMM M NPUMbIKAOLWME K HUM
OrpaHWYeHHble 30Hbl FPYHTOBOM MJIOTUHbI M CKa/JIbHOrO OCHOBaHMA. Pa3mepbl pacyeTHOM
o6nacTn HasHavalTCs ucxoaa us ycnosusa cobnoaeHma npuHumna CeH-BeHaHa.

Ha BTOpom 3Tane pacyeTa YTOYHAETCA HaNpaAXeHHOEe COCTOSIHWME KOHCTPYKUMM 00aenKu
rafiepem M MNPUMbIKaOWMX K HUM 30H OEeTOHHOM NPOOKWU. PacyeTHble CTaTUYECKME CXEMbI
obpasytoTca Ha 6a3e BblgeneHHbIX M3 OCHOBHOM pacyeTHOM cxeMbl GParMeHTOB, BKAOYAHOLLMX
no oaHoi ranepee. K OOKOBbIM rpaHAM 3TUX (GPaArMeHTOB COOPYMKEHUA MNPUKNALbIBAETCA
pacnpefeneHHaa Harpyska, COOTBETCTBYIOWAA 3HAYEHUAM HANPAXKEHUUA GCx, Gy, Txy,
Nosly4eHHbIM Ha NepBOM 3Tane pacyeTa.

Ha oCHOBaHWKM NPOBEAEHHbIX PACYETHbIX UCCNeA0BaHMIA HanpaXKeHHO-4ehopPMUPOBAHHOTO
COCTOSIHMA W MPOYHOCTM BAPUAHTOB KOHCTPYKUMI NPOBKM M 064enKu ranepen, B HUX
BbIABNAIOTCA 30HblI C)KAaTOro 6GETOHA, YPOBEHb HaMPAMEHWMA B KOTOPbIX NpeBsbllaeT
COOTBETCTBYIOLLEE NpeaenbHO A0MNYyCTUMOE pacyeTHOe CONpPOTUBAEHME 6eToHa C y4eTom
KOPPEKTMPOBKM ero Knacca. ITU 30Hbl 6eToHa noasiexkaT TPaAuUMOHHOMY pacyeTHOMy
apMMpPOBaHUIO INBO KOCBEHHOMY AMUCNEPCHOMY.

AHanu3 pesynbTaToB pacyeTa PAacCMOTPEHHbIX BapUaHTOB KOHCTPYKLUMIA NO3BONSAET BbiABUTb
M o060CHOBaTb OMTUMA/bHYID KOHCTPYKUMIO MNPOBKM C ranepesmm MNPUMEHUTENbHO K
KOHKPETHOMY O6BEKTY 1 YCNOBMAM €ro 3KCnayaTaLumu.
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1 - BepxoBas Npu3ama nAoTUHbI; 2 - A4PO0 NAOTUHbI; 3 - HU30BaA NPU3Ma NAOTUHbI; 4 - NepexoaHble ciou;
5 - 6eToHHas NpobKa ¢ ranepesamu; 6 - TemnepaTypHo-a4ePOPMALMOHHbIE LWBbI; 7 - CKaJIbHOE OCHOBaHMUE

PucyHoK B.1 - MonepeyHoe ceyeHne 6eTOHHOM NPOOKM C rasiepeammn B OCHOBaHUM A8pa
rPYHTOBOW NJIOTUHDI

Ipunoxenne I'
(pexoMeHayeMoe)

MoTepu rpyHTa Npu HambiBe 3eM/IAHbIX NIOTUH

Obwme noTepu rpyHTa MNpPU HaMbIBE 3eMSAHbIX MAOTUH (pasHOCTb obbema rpyHTa,
pa3paboTaHHOro B Kapbepe M NPOEKTHOro 06beMa NAOTMHbI) YCTaHABAMBAKOTCA MO MNPOEKTHLIM
AaHHbIM M MOTYT CK/1a4blBaTbCA U3 CNEAYHOLLMNX NOTEPD:

Ha oboralleHue rpyHTa Kapbepa (npu cbpoce menkux 4actTul, BMecTe ¢ BOAOW);
Ha YHOC rpyHTa TeYEHNEM U BOJIHEHUEM BOpbl;

Ha YHOC rpyHTa BETPOM;

noTepu NpPU TPAHCNOPTUPOBAHMM NYbMbl;

Ha BbIHOC rPyHTa 3a npegenbl NPodUAbHOrO COOPYKEHMA UK WTabens
dUNbTPaLMOHHOM BOAOW;

nepembiBbl, 4ONYCKaemble HOPpMaMM.
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Pasmepbl 3TMX MNOTepb OMNPeAenAlTcA B MNPOLEHTAX OT MNPOEKTHOro obbema MOTUHbI
CyMMUpoBaHUem KoappmuneHToB:

K=K,
(r.1)

rae Ki - noTepy Ha yNIOTHEHWE TPyHTa (KOHCONNAAUMIO B TENIE COOPYKEHUSA):

ONA cBA3HbIX rpyHTOB K1 = 1,5 %;

ANA NEeCKOB M NecyYaHo-rpaBunHbIX rpyHTOB K1 = 0,75 %;

K> - noTepu Ha YHOC rpyHTa BETPOM:

K2=1,25%;

K3 - noTepu Ha BbIHOC FpyHTa GMAbTPALMOHHOM BOAOM 33 Npeaenbl MPOEKTHOro npodunsa:
ANA KPYNHOro u cpeaHen KpynHoctu necka K3 = 0,50 %;

ANA MeNKoro v nblnesaTtoro necka Kz = 1,0 %;

K4 - npeBbilleHMe Hag NPOEKTHbIM 06beMOM rpyHTa, AOCTaBAAEMOro CpeacTBamMn PEYHOro
¢dnoTa U3 NoABOAHOrO Kapbepa:

Ka=12 %;
Ks - noTepu rpyHTa npy rugpasanyeckom TPaHCNOPTUPOBAHUK Ny bMbl:
Ks = 0,25 %;

Ks - noTepu rpyHTa npu cbpoce BMecTe C BOAOW 4Yepe3 BOAOCOPOCHbIE COOPYXKEHUS B
npouecce HambiBa; Ke =~ 3 %;

K7 - noTepun Ha yHOC FpyHTa TeYeHMeM M BOJIHEHUEM BOAbl MPU HambiBe I'IO,CI,BOLI,HOH 4acTtun
NNAOTUHDI:

K7=1-2%;

Ks - K03ddMUMEHT pasynnoTHEHMA (NepeynnoTHEHUSA) COOPYMKEHUSA MO CPABHEHUIO C
NoABOAHbLIM KapbePOM:

Ks = (pdcoop/pdnk)'loo %.

MpuBeaeHHble  KOIGOMUMEHTbI  cneayeT  YTOYHMTb  NPUM ONbITHOM  HamMblBe B
NPOW3BOACTBEHHbIX YC/IOBUAX.

Heobxoanmoe Konn4YecTBO rpyHTa, KOTOPOE criedyeT pa3paboTaTtb B Kapbepe, PaBHO:

VKap = KVnp, (r.2)
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Vip - 06bEM FpyHTa B COOPYKEHUU (NPOEKTHOE 3HAUYEHMUE).

IHpunoxenne /1

(pexoMeHayeMoe)

Pacyet HOpMbl OTMbIBA FPyHTa Npu Bo3BeAEeHUUN 3eMNIAHbIX HAMbIBHbIX NJIOTUH

Hopmy otmbiBa (HO) ycTaHaBAMBalOT MO XapaKTEPUCTUKE COCTaBa KapbepHOro rpyHTa

(rpyHTa BbIEMKM) C YH4ETOM NPUHATOM TEXHOOTMMU HAMbIBA 3EMISIHOTO COOPYKEHMUSA.

pPyHTbI necano-rpaBMVlelx M NeCH4aHbIX KapbepoB B 3aBUCMMOCTU OT noKasaTtenen ux

rPaHyNOMETPUYECKOrO COCTAaBa U TEXHOIOTMM HAaMbIBA AeNATCA HA NATb rpynn (Tabavua 4.1).

Tabnnuya A.1
CopepkaHue
dpakymin B OTHOwWweHne
COCTaBe IPyHTa, CyMM
% NPOLLEeHTHOT
Homep pasmep ° KoadounumeHt Pa3|:|/\ep
rpynn Bug TexHonornm . coAgpKaHnAa
FpyHT dpaKLnit rpyHTa bpaKumii pa3HO3epHUCTOCT | ppaKkum
! Hamelsa d, mm " Keo,10 M rpyHTa
rpyHTa rpyHTa d, mm . -
dgo , MM
d| yd>0.25
d=0,10- |>
0,25 2,| 2d<0,10
0
1 [PasHo3epHUCTble [[BYCTOPOHHMI C <50 > >1 2,5-300 >2
MecKu C rPaBMEM [TEXHONOIMYECKU
M NpyaKom
2 |CpegHesepHUCTDI To xe <0 >1 <5 <2
e Mecku
3 |MenKko3epHUCTble » >50 - - <5 -
necku
4  |MenKko3sepHUCTbIe » <508 - <1 >58 -
" nolaeBaTble
HeCKM 60/bLUMHCTB 60/blUMHCTBE
e c/lyyaes cny4yaes
5 |Pa3Ho3epHUCTble |O4HOCTOPOHHUM - - - - -
Necku ¢ rpasuem,|co  cBoboAHbIM
cpenHe3epHUCTbl [0TKOCOM
e "
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CopepkaHue
dpakumini B | OTHOWweHMe
CoCTaBe FpyHTa, cyMmm
% npoueHTHOr
Pasme
Homep o o300 p
asme 03¢0 PUUMEHT bl
rpynn Bunga texHonornm P . P coAeprKaHmA 4
FpyHT dpakumi rpyHTa « | pasHo3epHucTOCT | dpaKkuym
bl HaMbIBa bpakumii §
rpyHTa d, mm rpyHTa d, MM " Keo,10 7 rr:yHTa
dgo , MM
d| yd>025
d=0,10- |>
0,25 2,| Xd<0,10
0
MeIKO3EPHUCTbIE
necKkn

" doo - pasmepbl dpaKUMii TPyHTa, Macca KOTOPbIX BMeCTe C maccoit bonee menkux dpakumii
coctasnsaet 90 % maccol BCero rpyHTa.

[Nna Kaxkaon rpynnbl FPYHTOB U NPUHATOMN TEXHO/IOTMKU HaMblBa COOPYXKEHUA HOPMY OTMbIBA
(HO) onpegensioT no cnegyrowum ¢opmynam B NPOUEHTaXx K 06bemy HamMbiBaemMoro
COOpPYXeHUA:

nepsas rpynna:

HO =0,1(d =0,10 - 0,25 mm) % + 0,35(d = 0,05 - 0,10 mm) % + 0,9(d = 0,01 - 0,05 mm) %

1
+0,9(d = 0,005 - 0,01 mm) % + 1,0(d < 0,005) %; (A1)
BTOpasA rpynna:
HO = 0,025(d = 0,10 - 0,25 mm) % + 0,35(d = 0,05 - 0,10 mm) % + 0,8(d = 0,01 - 0,05 mm) (0.2)
% +0,9(d = 0,005 - 0,01 MMm) %; '
TpeTbA rpynna:
HO = 0,05(d = 0,10 - 0,25 mm) % + 0,3(d = 0,05 - 0,10 mm) % + 0,9(d = 0,01 - 0,05 mm) % (1.3)
+1,0(d < 0,005) %; '
yeTBepTaa rpynna:
HO =0,11(d =0,05 - 0,10 mm) % + 0,5(d = 0,01 - 0,05 mm) % + 0,9(d = 0,01 - 0,05 mm) % (0.4)
+0,9(d < 0,005) %; '
nATas rpynna:
HO = 0,15(d = 0,10 - 0,25 mm) % + 0,5(d = 0,05 - 0,10 Mmm) % + 0,9(d = 0,01 - 0,05 mm) % (L5)

+1,0(d < 0,005) %;
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MpumeyaHua

1 OTMbIB rpyHTa Npu 04HOCTOPOHHEM HAaMbIBE TOHKO3€PHUCTBIX U MblIEBATLIX FPYHTOB, @ TaKKe Nnpwu
HamblBEe TPYHTOB B Bogy 6e3 ycTpolictBa 06Ba/fioBaHWA, YCTaHaBAMBAKOT MPU MNPOEKTUPOBAHUK
TEXHO/IOTMYECKUX CXEM HaMblBa COOPYKEHUI C MCNOAb30BaHMEM aHANIOMTOB UM Pe3y/bTaToB OMNbITHOIO
HaMblBa.

2 B cnyyasx, Korga NpPOEKTOM YCTaHOB/IeHa LenecoobpasHoOCTb MCMOAb30BaHUA ANA HaMbIBa
COOPYKEHMUI KapbepHbIX FPYHTOB WM TPYHTOB MOJIE3HbIX BbIEMOK 6€3 npeaBapuTesibHOro yaaneHus
BCKPbILWHOMO C€/0A, CpeAHEeB3BELIEeHHbI TPaHYy/IOMETPUYECKUIA COCTaB, MO KOTOPOMY OnpeaensatoT
HOPMY OTMbIBA, YCTAHAB/IMBAIOT MO BCEM TO/LLE Kapbepa (BblIeMKM) OT MOBEPXHOCTM A0 NoAoLWBbI 3360s.

Ipuaoxenne E
(pexoMeHayeMoOe€)

PacueTbl rpaHuL, 30H GpPaKLMOHMPOBAHUA U OCPEOHEHHOrO 3ePHOBOrO COCTaBa HaAMbITOro
rPyHTa B NONepeyHoOM Ce4eHUU NNOTUHbI

E.1 PacyeT rpaHuL, 30H GPaKLMOHMPOBAHUA U OCPEAHEHHOrO 3€PHOBOMO COCTaBa HaMbITOrO
FPYHTa B NONEPEYHOM CEYEHUUN BbINONHAIT AN HEOAHOPOAHbIX NAOTHH.

®paKUMOHUPOBAHUE TPYHTA - MPOLECC, NMONOMKEHHBIN B OCHOBY KOHCTPYKLMW HAaMbIBHbIX
NAIOTUH U NPOABAAIOWMIACA B PACKNAAKE 3E€PEH MPYHTA MO KPYNHOCTU NO A/IMHE OTKOCA HaMblBa
C NOCTEMNEHHbIM YMEHbLUEHMEM CPeAHEN KPYNMHOCTU HAMbITOrO rpyHTa No mepe yaaneHua ot
BbIMYCKa Ny/ibMNbl U3 pacnpenenntTeNbHoro nNyabnonpoBoAa.

E.2 Ona HeoAHOPOAHbIX MAOTUH C AAPOM, HaMbIBAaEMbIX U3 MEeCYaHO-FPaBMMHOIO rPYHTa,
coAepKallero nblieBatble U FAUHUCTbIE dpaKUWKM, pacyeT rpaHul, 30H GpPaKUMOHUPOBAHUA
BbIMO/IHAOT N0 GopMynam:

paccToAHMEe OT OTKOCA NJIOTUHbI A0 BHYTPEHHEN rpaHuMLbl GOKOBOM 30HbI X1:

X, =001 > &, |L
\ de2uy y (El)
paccToAaHMe OT OTKOCA NAOTUHbI 4,0 rpaHuLbl agpa Xo:
X,=001 Y@, |L
de2uy J (EZ)

E.3 [OnA HeogHOPOAHbLIX MNAOTMH C LEHTPasbHOM 30HOM, HaMbIBaEMbIX W3 Mec4YaHo-
rPaBMMHbIX FPYHTOB pPacyeT PacCTOAHMA OT OTKOCA NJIOTMHbI A0 rPaHULbl LEHTPa/IbHOM 30HbI X3
BbIMOJIHAOT No dopmyne

. S
IX: = 0.01 v(b:‘ :L.
de0.25u5 (E3)
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=

001 @, |. [0.01 > @, | | 001 >, |
Bd)opmynax (u)_(g) . deluy _ de0lun _ de.25un )/ - coflepaHve Bcex

bpaKkuMin COOTBETCTBEHHO > 2 MM, > 0,1 mm, > 0,25 mm B COCTaBe KapbepHOro rpyHTta, %; L -
paccToAHMe OT OTKOCa A0 OCU NAOTUHBI.

NpumeuaHue - B pacyetax no popmynam (E.1) - (E.3) BBOAAT OCPEAHEHHbIN COCTaB KapbepPHOro
rpyHTa.

E.4 OcpegHeHHbI 3epHOBOM COCTaB HAMbITOrO TFPyHTa B nNpegenax BblAeNeHHbIX 30H
'd.A}
o= fl==|
o d, )

bpaKkUMOHNPOBaAHNA ONpeaenaoT C NOMOLLLIO rPadMKOB 3aBUCMMOCTEN -7 (puCYHKM

E.1 - E.5), NOCTPOEHHbIX B pe3ynbTaTe 06paboTKN AaHHbIX re0TEXHUYECKOro KOHTPOASA HaMblBa
pa3INYHbIX NNIOTUH.

Ha gaHHbIx rpadumkax:

oL - MPOLEHTHOE COAEPIKaHNE COCTABNAIOLLMX YACTUL,
di - KPpYMHOCTb COCTaBAAOLWMX YaCTUL, HAMbITOrO FPYHTa;

do - cpegHeB3BeLLIeHHaA KPYMHOCTb KAPbEPHOTO rPYHTa:

:di:p:

2

9 (E.4)

roe doi - cpegHeapudmeTnyeckoe 3HaYeHNEe KPYMHOCTU j- CTaHAAPTHOM ¢paKLmMmn B cOCcTaBe
KapbepHOro rpyHTa;

pi - NPOLLEHTHOE CoAepKaHue i-i CTaHAaPTHON PpaKkumm;
90 - cymmapHoe coaeprkaHme yunTbiBaeMbix GpakLmMii B COCTaBe KapbepHOro rpyHTa, %.
MpumeyaHusa

1 Mpu BbluncneHun do oTbpacbiBaloTcA BCe dpakumMm menbye ds U KpynHee dss, rae ds U dss -
KPYMHOCTb YacTuL, COOTBETCTBYOLAn obecneyeHHOCTM 5 1 95 % macchl B COCTaBe KapbepHOro rpyHTa.

2 OTHoweHue di/do CHUMAIOT C ocpeaHEHHON KpBOW rpadmKoB ans pasHon obecneyeHHocTn (10 %,
20%, ...).

3 BennuuHy d; (dio, dao, ...) onpegenatot no dopmyne

L% (E.5)

C nomoLLbiO NOMYYEHHbIX 3HAUYeHUI d; CTPOAT KPMBYIO 3€PHOBOrO COCTaBa HaMbITOrO rPyHTa Mo
KaK[oM 30He.
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7 BNA HEOAHOPOAHDbIX NNOTUH U3 MENIKOTo

necyaHo-rpaBUItHOrO rPYHTA C LLeHTPaNbHOMN NecyaHou 30HOM
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PucyHok E.5 - [padukK 3aBuUCMMocCcTu ‘

puaoxenne 7K
(pexoMeHayeMoOE€)

MpoeKTMpoBaHUe NNOTUH CO CTaZibHbIMKU guadparmamu

.1 FpyHTOBbIE NAOTUHbI CO CTaNlbHbIMK AMadparmamm MoryT ObiTb peKOMEHAOBAHbI:
ONA CTPOUTENIbCTBA B CEBEPHOM CTPOUTENIbHO-KIMMATUYECKOM 30HE;

npu OTCYTCTBUM BOAM3U CTPOUTENLCTBA FPYHTOB, MPUFOAHbLIX ANA YCTPOMCTBA AApPA, IKpaHa
nnmn obpaTtHbIX GUNLTPOB;

Aana paﬁOHOB C O4E€Hb B/1aXHbIM KTMMATOM,

BO BCEX APYIUX CNy4asX - MPU COOTBETCTBYIOLLEM TEXHUKO-IKOHOMMYECKOM 060OCHOBAHUN UX
NPeMMYLLECTB nepea ApYyrMmMY BUAAMU NAOTUH.

.2 MNOTUHBbI CO CTanbHbIMKM Anadparmamm MOTryT BO3BOAUTLCA M3 KaMeHHOMN HabpocKM,
FOPHOM MaccCbl, MeCYaHbIX, FPABUMHBIX, FAIEYHUKOBBIX, APECBAHbIX U LWEeOEeHOYHbIX FPYHTOB.

.3 CtanbHble gnadparmbl MOTyT NPUMEHATLCA B NIOTUHAX BCEX KNACCOB.

.4 CranbHyto anadparmy pekomeHayeTcs pacnonaratb B Tefe NAOTUHbI BEPTUKA/IbHO B
NIOCKOCTU, NpPoXoaAaLLen No ocu rpebHa nam no 6poBKe BEPXOBOro OTKOCA.

.5 ConpsiKeHune cTanbHoOM anadparmbl C OCHOBAHWEM MIOTUHbLI U BEpPEeroBbIMKU CKIOHAMM
OO/IKHO  OCYLLECTBAATbLCA NocpeAcTBOM 6eToHHOro 3yba, NAWUTbI UMAM  LLEMEHTALMOHHOWM
NOTEPHbI C YCTPOWCTBOM MOZ, OMOPHbIM 3/7eMeHTOM Auadparmbl NEPUMETPANbHOMO WBa M3
OBUTYMHbIX WKW  APYrUX T[UAPOU30NALMOHHBIX MaTepuanos, Nnbo apyrumu cnocobamm,
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obecneymBalOWMMKN CMeLLeHNe onopbl aAnadparmbl MO ONOPHOM NAOCKOCTU MPU BO3AENCTBUM
FOPU3OHTANbHbIX Harpy3oK, a TaKXe BOoAOHenpoHWuaemoctb wWwBa. C  6eTOHHbIMK
COOPY}KEHUAMMW, BCTPOEHHbIMW B MNOTUHY (BOoAOCOpPOC, BOAOMPUEMHMK W Mp.), CTajbHYylO
Anadparmy pekomeHayeTca conpAraTb 3a4enKoi ee B 6€TOH YCTOEB, HO C YCTPOMCTBOM B Hel B
HenocpeacTBEHHOM 6M30CTUN OT YCTOA BEPTUKaNbHOTO AePOPMaLMOHHONO LWBA-KOMMNEHCATOPA,
obecneuymBalOWEro cmeleHua (6e3  HaTaxkeHus) Auadparmbl Noa — BO3AEWCTBMEM
FOPU30HTaNbHbIX Harpys3oK.

.6 CTanbHble gnadparmbl caegyeT BbIMOAHATb U3 HENETMPOBAHHbIX YIIEPOAUCTbIX CTaNeN ¢
npegenom npoyHoctn 300 - 400 Mlla n oTHocUTeNbHbIM yananHeHnem 20 - 30 %. B ycnhoBuax
ANNTENbHOTO BO3AENCTBUA Ha Auadparmy HU3KMX TeMnepaTyp Hapy»KHOro Bosayxa (HuxKe
MuHyc 40 °C) no ycnosmam npounsBoacTBa paboT pekoMmeHAYeTca NPUMEHSATb CTaslb CNOKOMHOTO
nnasnenma tuna BCr3rnc2 vam BCT3rnc3.

.7 B ctanbHoW anadparme cneayeTt npeaycmatpuBaTb BEPTUKA/bHbIE U TOPU3OHTA/IbHbIE
AedOpPMaLMOHHbIe LWBbl, MECTOMO/IOMKEHME KOTOPbIX OMNPEeAENseTcd COOTBETCTBYHOLWUMM
pacyeTamm.

K.8 Konnyectso n mectononoxeHue BepTMKaibHbIX AedOpMaLMOHHbIX WBOB B guadparme
Ha3HayalTCA MCXo4Aa M3 3MNOPbl ee MAaHOBbIX FOPU3OHTaNbHbIX CMELLEHWU OT AencTBUSA
r’MAPOCTaTUYECKOro AaB/fEHUA C YY4eTOM BO3MOXHbIX MECTHbIX Aedopmaunii Tena NAOTUHbI,
penbeda CTBOPA, rEO/IONMYECKOro CTPOEeHMA ocHoBaHuA. ObA3aTenbHbIM cieayeT cuyuTaTb
YCTPOMCTBO B AMadparme BepTUKaNbHbIX LIBOB B MECTax PEe3KOro M3/10mMa MNOBEPXHOCTU
OCHOBaHuA (ceanoBuHe, byrpax, 6opTax KaHbOHa M Ap.), @ TaKXKe B MecCTax 3aZeNKkun anadparmol
B YCTOM GETOHHbIX COOPYKEHMUM M HA FPaAHULAX YH4ACTKOB OCHOBAHMA, CAOMKEHHbIX TPYHTAMMU,
pe3Ko oTanyatowmmmca no gedopmaLnoHHbIM CBOMCTBAM.

.9 Konnuyectso n mectononoxeHme ropnsoHTanbHbIX AePOPMaLMOHHbIX LWBOB B CTa/IbHOM
Anadparme Ha3Ha4alOT pacyeTom M3 ycioBuA obecneyeHns NPOYHOCTM AnMadparmbl HA CXKaTHe,
KOTOpOe BO3HMKaeT BCeACTBME TPEHUA O ee NOBEPXHOCTb FPYHTOB NPU3Mbl MJIOTUHbI NPU KX
ocagKe u genctema cobcTBeHHOro Beca Anadparmol. HanpaxkeHne ¢ 8 anadparme onpegenator
no ¢opmyne

(3K.1)

roe Q - sBec gnadparmol;

N - Harpy3Ka Ha gnadparmy oT TPEHUA FPYHTa;

Ry - pac4yeTHOE CONpPOTUB/IEHME CTANIN CKATUIO NO Npeaeny TEKY4ecTu;
Yn - KOIOOULMEHT HAZEKHOCTM NO OTBETCTBEHHOCTU COOPYKEHUS;

A - NNoWwaab NonepeyHoro ceveHuns guadparmei.

www.pkb-titan.ru W TATAH



CHwI 2.06.05-84* AKTyanusmMpoBaHHan peaakums MAOTUHbI U3 TPYHTOBbIX MaTepUanos
78

MpumeuaHue - Pacyet BeaeTca Ha eAUMHULY AJNHbI MAOTUHBI.

Harpysky Ha auvadparmy Ha rnybuHe x OT TPEeHMs FpyHTa Tena NAOTUHbI OnpeaenstoT Kak
npousseaeHne HOKOBOro AaBAeHMA Ha Hee rPYHTa Ha KO3GOULMEHT TPEHMA TPyHTa NO CTanun

-

.\';(.\')=§(p;?.;—p;?.;—p;)f: (K.2)

(U3meHeHHana peaaKkuuma, Oneyatka).

rae Pi, P2, P3 - COOTBETCTBEHHO, MNNOTHOCTb FPYHTA BEPXOBOM U HU30BOW NPU3M NAOTUHbBI U
BOAbl;

A1, A2 - KOapPUUMEHTbI BOKOBOTO AaBNEHUA TPYHTA NPU3M NIOTUHbI Ha guadparmy;
f - KO3POULMEHT TPEeHUA TPyHTa TeNa NNOTUHbI MO NOBEPXHOCTU CTaNbHOW AMadparmbl;
X - TNybMHA PacnonoXeHUa PacyeTHOro cevyeHus oT rpebHsA NAOTUHbI.

PacctoaHue X1 OT rpebHsA NAOTMHbLI A0 NEPBOro ropusoHTaNbHOrO AeOPMaLMOHHOrO LWBa
onpeaenaT nogbopom. 3a4aBLINCL NPEABAPUTENIbHO TONLWMHOW Anadparmbl U OPAUHATOM X1,
onpeaenaoT 3HavyeHusa Q(x1) n N(x1), a TakKe NpoBeEPAIOT YCAOBUE MPOYHOCTH.

MecTononosKeHne BTOPOro, TPETbero W BCeX MNOCNeAyloWMX LWBOB OnNpesensatoT
nocnefoBaTeNlbHbIMM  pacyeTaMM  HaMpPAKEHHOro  COCTOAHMA  ¢dparmeHToB  auadparmel,
PACMONOMKEHHbIX MEXAY ABYMSA COCEAHMMM LIBAMMU C OPAMHATAMM X, U Xns1. B 3TOM cnyyae
Harpysky N(x) BbIMMCAAIOT KaK Pa3HOCTb:

N(x) = N(xn+1) - N(xn). (*K.3)

(P8

k

\am

B onopHom ¢parmeHTe anadparmbl B npeaenax 30Hbl ero u3rmba, paBHOWM
dopmyne (K.1) yunTbiBalOT BAMAHME ONOPHOTO MOMEHTA U CUJ/Ibl TPEHUA OMOPbI MO OCHOBAHUIO

(k - k03 durUMeHT nocTenn, El - ecTKOCTb Anadparmol).

[Onsa npeaBapuTenbHOro NPOEKTUPOBAHMA CXeMbl pPa3pes3Kkn guadparmbl rOPU30HTANIbHBIMM
AedOPMALMOHHBIMM WBAMU PEKOMEHAYIOTCA rPadUKN, NPUBELAEHHbIE HA PUCYHKE K.1.

.10 B mecTtax pacnosnoxeHus B Aunadparme BepTMKaNbHbIX LIBOB YCTPAMBAOTCA TaKKe
nonepeyHble (repmeTuyHble) AedOpPMaALMOHHbIE LWBbI B €€ OMOPHOM 3/eMeHTe MO Tuny,
npueBeseHHOMY Ha PUCYHKe K.2.

.11 3HavyeHMA KOIPOPMUMEHTOB TPEHMA NECYaHbIX, FPABUMHbIX U FAaNEYHUKOBbLIX TPYHTOB
Tena NNOTUHbI UNM NEepPexoaHbIX CI0EB NO CTaZIbHOW Anadparme pekomeHAyeTcA Ha3HavyaTb No
rpadmKam Ha pUcyHKe }K.3 € nocneayowmm UX yTOHHEHNEM CneLmanbHbIMU UCMIbITAHUAMW ANA
KOHKpPETHbIX C/TyYaes.
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.12 OKoHuaTenbHble pasmepbl KOHCTPYKTUBHbLIX 31E€MEHTOB Npoduas NAOTUHbLI, ee
NOA3EMHOI0 KOHTYpa, TOAWMHbI Auvadparmbl, wara AePOpMAUMOHHBIX LIBOB YTOYHAIOT MO
OaHHbBIM CTAaTUYECKUX, AUHAMUYECKMX U GUNBTPALMOHHbIX PacYeTOB MNOTUHbI.

.13 [Ona onpepeneHns ropu3OHTANbHbIX CMeleHMn u  npornbos amadparmol
peKoMeHAyeTCcA MCNONb30BaTb METOAMKY ee pacyeTa No cxeme Hankm KOHEYHOM KEeCTKOCTM Ha
yrnpyrom nogatAMBOM OCHOBAHWWM, B KayecTBe KOTOPOro pPaccMaTpMBAETCA HWM30BaA MpuU3Ma
NAOTUHbI. [10AATAMBOCTb HM30BOM NPU3Mbl BbIparKaeTcA KoapduumeHTom noctenu Kk,
N3MEHAIOLLMMCA NO ee BbICOTe.

CmeleHne onopbl anadparmbl UMUTUPYETCA B PACcYEeTHOM cxeme BBeAEHWEM B OMOPHOE
ceyeHue peakTUBHOM cubl TPeHUA To U MOMeHTa Mo (PUCYHOK XK.4).
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PucyHoK }.1 - 3aBUCMMOCTb PacCTOAHUA MEXAY FOPU3OHTaNIbHbIMU LUBaMu guadparmbl no
BbicoTe L, OT TONWMHDBI guadpparmbl 8, BeIMUMHbI KOIPPULIMEHTA TPEHUA FPYHTa NO
anadparme f n Bbicotbl guapparmbl H
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1 - anadparma, coegmHeHHas ¢ 6eToHHbIM 3y6om; 2 - ynaoTHeHMe AedOPMaLMOHHOrO WBA ONOPHOro
3/1eMeHTa; 3 - ONOPHbIN 31eMeHT Anadparmbl; 4 - BUTYMHOE NOKPbITUE; 5 - BETOHHbIN 3y6

PucyHoK *.2 - YcTpoiicTBo gedopmMaLMOHHOrO WBa B ONOPHOM 3/1emeHTe auadparmbl
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1 - rpyHT BAAXKHOCTbIO 2 - 7 %; 2 - rPpyHT BAaXKHOCTbo 100 %; 3 - rpyHT Npu NOKpbITUM aAnadparmsl
6uTYyMmoMm

PucyHoK }.3 - 3aBucumocTtb Ko3pPpuumeHTa TpeHUA rPYHTOB NO CTaNbHOK Anadparme oT ux
KPYNHOCTU U BNAXKHOCTU

.14 HanpsakeHHO-AepOpMUPOBAHHOE COCTOAHWE MNAOTUHLI CO CTaNbHOM Auadparmon
PEKOMEHAYeTCA PacCcynTbiBaTb UYMCAEHHbIMM MeTOA4aMM B MOCTAaHOBKE YNpPYyrom UAu
ynpyronnacTM4yeckom 3agayM C y4yeToM MO3TAaNHOrO ee BO3BeAEHUA W HaNoNAHeHuA
BogoxpaHunauwa. MNpu pacyete NAOTUHbI C NOABUMKHOM B onope AuMadparmon pekomeHAayeTcs
YUYMTbIBATb NPOCKaNb3blBaHME OOKOBbIX MPU3M MJIOTMHbI NO OCHOBaHMIO B6AM3M Anadparmbl
BBEAEHNEM B PACYETHYIO CXEMY CKONb3ALLMUX OMOp.

B pacyeTax He06Xx0AMMO YyUMTbIBaTb COOCTBEHHbIM BEC C Y4ETOM B3BELUMBAIOLWLEro AEUCTBUA
BOAbl, TMAPOCTaTUYECKOE AaB/iEHWEe, CWU/bl TPeHMA OOKOBbIX MpU3M no aunadparme M B ee
OMOPHOM CEYEHUMU.

.15 Ucxopa M3 Toro, YTo TOHKaA CTasbHaA Auvadparma nNpakTUYecKU MNONHOCTbIO Nnepeaaet
aKTMBHYIO FOPU30HTANbHYIO HArpysky HM30BOW Npu3me, o6yl CTaTUYECKYH YCTOMYMBOCTb
HW30BOW NPU3Mbl PEKOMEHAYETCA MPOBEPATb HA NJOCKUIN CABUT MO NOBEPXHOCTU OCHOBaHMA.

.16 TonwmHy cTanbHOW Anadparmbl NpPU COOTBETCTBYHOWEM OOOCHOBAHUU MOXKHO
Ha3Ha4aTb, A0NycKaa paboTy cTann B KOHCTPYKUMM Ha npegene ee TekyyecTwn. Ouadparma
AO/KHA 0TBeYaTb TpeboBaHMAM KOPPO3MOHHOM A0NATOBEYHOCTMU.

Ons  ceBepHOM CTPOUTENbHO-KAMMATUYECKOM 30Hbl 3HayeHWe TOAWMHbI  CTasbHOM
Anadparmbl C y4ETOM KOPPO3UN U OLEHKY €e A0/r0BEYHOCTU PEeKoMeHAyeTca NPOoM3BOAUTD,
ncxoas us:

PacyYeTHbIX 3HAYEHMUI CKOPOCTU PAaBHOMEPHOM KOPPO3UK CTaNn B BOAHO-TPYHTOBOM cpeae Ut
= 0,004 - 0,005 mm/rop;

rpadumKa, Ha pUCYHKe .5, a Takke popmynbl:

u=—201 00028,
(1 + D,DGT) ()‘K4)
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roe t - AANTEeNbHOCTb KOPPO3WUK, roapbl.

[ Tpte

P‘Il’

M, %

P - pacyeTHas HarpysKka Ha guadparmy; Gy - PEAKTUBHbIE HANPAXKEHUA B TPYHTE HU30BOM NPU3MbI;
Mo, To - COOTBETCTBEHHO PEaKTUBHbIE MOMEHT U CMa TPEeHUA, AencTaytolme B onope guadparmbl; X; -
cmeleHusa guadparml; H - BbicoTa anadparmbl

PucyHok .4 - Cxema pacueTta guadparmbl Kak 6anKu Ha ynpyrom oCHOBaHUU

.17 B ycnoBusax pa3BuTMA A3BEHHON KOppo3uun amnadparmy pekomeHayetcs obopynoBatb
CUCTEMOM INEKTPOXMMUYECKOM (KaTo4HOM) 3aLmnTbl. PacyeTHYI0 CKOPOCTb A3BEHHOM KOPPO3nmn
CTanbHOM  Auadparmbl B  YCAOBUAX CEBEPHOM  CTPOUTENIbHO-KAMMATUUYECKOM  30HbI
pekomeHayeTca npuHumatb 0,02 - 0,05 mm/rog.

Mpn MoHTaxke pguadparmbl B HeEW pPeKoOMeHAyeTCA YyCTpamBaTb CM/OLWHY Moa0cy
3a3eM/IeHUS.

LAY, mntiron
0.09
0.08
0.07
0,06
0.05

0.04
003 \
002
0,01
0

2 4 i) 8 10 12 14 rooous
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PucyHOK }.5 - U3meHeHMue cpeaHel CKOPOCTU KOPPO3nUM CTasibHO auadparmbl B BOHO-
rpyHTOBOM cpeae CeBepHOM CTPOUTENBHO-KAMMATUUECKOW 30HbI

Ipuiaoxkenune U
(pexoMeHayeMoOe€)

Pacuer YCTOﬁ‘-IVIBOCTM OTKOCOB no cnoc06y HaAK/IOHHbIX CUN B3aMMOAeﬁCTBMﬂ

B uncne pekomeHAyeMbIX METOAO0B pacyeTa YCTOMYMBOCTM OTKOCOB FPYHTOBbIX MAOTUH
Ha3BaHbl METOAbl, OMEPUpPYOLWME C PACYNEHEHHON HA BEPTUKA/IbHbIE 3/1EMEHTbI MPU3MOA
06pylIeHMA W C NPOU3BONLHOW WAW  KPYFNOUMAUHAPUYECKOW MOBEPXHOCTbIO CABUra,
yA0BNETBOPAOLLME YCIOBUAM PaBHOBECUA B NPeAe/IbHOM COCTOSHUM.

B KauecTBe TaKoBbIX MOryT ObITb MCNO/Ab30BaHbl METOAbl, OCHOBAHHble HAa runoTese
HaK/IOHHbIX CMN B3AaUMOLENCTBMA MEXKAY 31eMEHTAaMMN NPU3Mbl 06 pyLLEHMS.

Yron Hak/AoOHa K FOPU3OHTY CUA B3aMMOAEWNCTBMA MOXKET ObiTb OnpeaeneH U3 yCcnoBui
paBHoOBecMAa MNpM3Mbl 0OpylWeHNs B NpeaenbHOM COCTOAHWUKM, KOTOpOoe AO0CTUraeTcs
NPONOPUMOHANbHbIM U3MEHEHNEM XaPAKTEPUCTUK NPOYHOCTM FPYHTOB OT PacCYETHbIX 3HAYEHU
tgp n ¢ JO KpUTMYEeCKUX tgpx U Cx. MNpM NPOM3BONBHON MOBEPXHOCTU CABWUra ONA OLEHKM
YCTOMYMBOCTM NPU3Mbl OOpPYLUEHNS COMNOCTaBAAKT MPOEKUUM PaBHOAEMCTBYHOWMX AKTUBHbIX
cun FE W cun  conpoTuBneHMA Reg Ha HanpaBneHwe cun  B3ammopgenctema. [Mpwm
KPYrNOUMANHAPUYECKOM MNOBEPXHOCTM CABUIA  MOMKHO  COMOCTaBAATb KaK  MOMEHTbI
PaBHOAEMCTBYIOWMNX 3TUX cun Fo, Ro OTHOCUMTENIbHO OCM MOBEPXHOCTU CABWUrA, TaK U KX
npoeKuuu.

Kputepmem ycToMUMBOCTM NPM3Mbl 06PYLLUEHNA ABNAETCA COOTHOLIEHME:

‘n (n.1)

rAe Yic, Yo, Yn - KO3OOUUMEHTbI COYETAHWUI HArpysoK, ycioBui paboTbl, HaZEeXHOCTU No
OTBETCTBEHHOCTU COOPYIKEHUA.

OTKocC ycTonumns, ecnm obecneveHa ycTOMYMBOCTb NPM3Mbl 06pyLIeHNA ¢ Hanbonee onacHoM
NOBEPXHOCTbIO CABMTA.

MpoeKunn paBHOAEMNCTBYIOLLMX ONPEAENAOT U3 YCNOBUA PABHOBECUA 3/1EMEHTOB MPU3M
0b6pyLweHuna (pUcyHok U.1) no popmynam:

F; =Y Qsin(B+8) |

Ccoso (-

Ry =3 Qcos(B+dtg(0+P-)+ 3 ——————
Z ~ cos(o+p-0) |

’' 3

(n.2)

roe Q = gdx - paBHOAEMNCTBYIOLLAA AKTUBHbLIX CUA, AEWUCTBYIOWMX HA 3N1E€MEHT Mpu3Mbl
obpyweHuns;
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[ - yron Hak/NIoHa K OCK X CUbl B3aUMOAENCTBUA E Mexay anemeHTaMun Npusmbl 06pyLIeHus;

dx - WMPUHA NPU3MbI;
O - Yron OTKNOHEHUA cUbl Q OT BEPTUKANN;
0L - YTON HAaK/I0HA 3/1IEMEHTa NOBEPXHOCTU CABMUIa K TOPU3OHTY;

C = cds - cMna cuenneHua, AenCTByOWAn Ha 31eMeHT NOBEePXHOCTU CABWUra, ASIMHA AyrU
KoToporo ds.

gi£+df

ot pelic

PucyHoK U.1 - Cxema cun, AeUCTBYIOLMUX HA 3/1IeMEHT NpU3Mbl 06pyLieHns

MoOMeHTbI paBHOAEMCTBYIOLLMX ONPeaenaoT Nno Gopmynam:

. o B . o
F,=ry lem(a-+-o)——sm0|
— ’-

9
|
|
|
[
|

>

R~=7"-,V'QC°S(B+5)'SmO+Y'CC°S(B‘Q)COSOil’
) = cos(o+p-w) =~ cos(0+pP-0) _'|

(n.3)
rae r - pagmyc NoBEpPXHOCTU CABUTa;
b - BO3BbIWEHME TOYKM NPUIOKEHMA CUbl Q HaZ NOBEPXHOCTbIO CABMIa.
Yron 3 B 06oumx cnyyasax 4onycTMMo onpeaensatb No NpubANMKEHHON 3aBUCUMOCTH:
5= Z(a—:— d)dx
2 (M1.4)
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YCTOMYMBOCTb OTKOCA B MPEANONONKEHUU KPYrIOUMANHAPUYECKOW MOBEPXHOCTU CcABWra
MOXHO npoBepATb no ¢dopmynam (U.2) n (U.3). OTHoweHua Ro/Fo wn Re/FE - pasHble
MeXaHMYeCKMe MOHATUA, MO3TOMY OLLEHKM YCTOMYMBOCTM MO HUM MOAYHAKOTCA PasHbIMMU.
OZHaKo 3TV OLUEHKM coBnagatoT npu R/F = 1 v goctatoyHo 6ausku npu R/F < 1,3.

Ecnv NnpuHATL B KaYecTBe YHUBEPCANbHOM OLLEHKM YCTOMYMBOCTM OTHOLWeEHMe tgp/tgpk = ¢/ck,
T.e. N0oA06paTbh TaKMe 3HAYEHUA XAPAKTEPUCTUK MPOYHOCTU, NPU KOTOPbIX Ro = Fo U Re = FE,
pe3ynbTaTbl pacyeta 06oMmmn cnocobamm AOMXKHbI COBNaAaTb. TAaKOM pacyeT MOMKET CAYXKUTb
KOHTPO/MIEeM NpPaBWIbHOCTM onpeaeneHus yrna 3, T.e. cobnogeHusa ycnoBuii paBHOBECUA
npu3mbl 0b6pylIeHMA B NpeaeNbHOM COCTOAHUM AAA HalAdeHHOM Hambonee onacHoOM
NOBepPXHOCTU cABMra.

BanaHue BoAbl, HacbILWAKOLWEN OTKOC, AOMNYCKAETCA Y4YUTbIBATb ABYMA cnocobamu:

BEC rpyHTa B Npeaenax Kaxgoro 3/NeMeHTa OonpeaenaloT C YYeTOM ee KanuanapHoro
NOAHATUA, @ NO KOHTYPY 3/1eMeHTa (MOBEPXHOCTM OTKOCA, MOBEPXHOCTU CABUra M NAOCKOCTAM
pasgena mexay afieMeHTaMun) onpeaenaoT gaBneHre Boabl GUAbTPALNOHHBIM PacieTom;

BEC TPYHTa 3/1EMEHTa OnpeaensloT C y4eTOM ero B3BELWWBAHWA BOAOW; Ha ypoBHe ee
NMOBEPXHOCTU K TPYHTY NpPUAaratoT KanuAnspHble CUAbl, U K HacbILEHHOMY BOAOM ob6bemy
rPyHTa anemeHTa NpunaraloT GUAbTPALMOHHbBIE CUAbI, ONpeaeNAeMble PaCHETOM.

O6a cnocoba [alOT TOMAECTBEHHble  pe3ynbTaTbl WM PaAcnpoCTPaHAlTcA  Ha
HeyCcTaHOBMBLIYOCA GUAbTPALMIO, B TOM YMC/IE NPU HE3aBEPLUEHHOW KOHCONMAAUMU TPyHTa.
MpW BbIMUCNEHUM aKTUBHOM CUAbI FE U aKTUBHOTO MOMEHTA Fo AaBNeHne BoAbl NO NAOCKOCTAM
pasgena MOXHO He y4yuTbiBaTb: B CYMME OHM pPaBHbl HyAt0. MpU BblYUCAEHUN Fo MOXKHO He
YUMTbIBATb TaK¥Ke AaBleHMEe BOAbl NO KPYrNOUWIUHAPUYECKON MOBEPXHOCTU CABUra, TaK Kak
€ro MOMEHT pPaBeH Hy/10.

BAnaHMe celcMUYEecKUMX BO3AEWCTBMIA Ha OTKOC onpepenawT B dopme 06beMHbIX
CEMCMUYECKMX CWUA, OEWUCTBYIOWMX Ha O6bEM TpPyHTA Ka*KAOro0 3/1eMeHTa C Y4YeToM €ero
HacbIWEeHNA BOAOW, U M3MEHEeHMA [aB/feHUs BOAbl Ha MNOBEPXHOCTb OTKOCa B npeaenax
3NemeHTa.

B pacuyeTbl OTKOCOB C Y4EeTOM CENCMUYECKMX BO3AENCTBUI BBOAAT AUHAMMUYECKME
XapaKTEPUCTUKN MPOYHOCTU TPYHTOB, €C/IM OHM OT/AMYAOTCA OT CTaTUYECKMX, a TaKXe B
COOTBETCTBYIOLLMX CNYYaAX Y4MTbIBAOT BOSHUKHOBEHME M3ObITOYHOIrO NMOPOBOr0 AAaBAEHUA KaK
CNeacTBuA CEMCMUYECKMX TONYKOB.

CeilcMMYECKME BO3AENCTBMA OTHOCATCA K 0COBbIM Harpyskam; Npu UX ydete gpyrve ocobbie
Harpy3KuM MOKHO He YyYUTbIBaTb.

IIpuniaoxenune K
(pexoMeHayeMoOe)

OcobeHHOCTH pacyeTa achanbTo6eTOHHbIX guadparm U Ux BAMAHME Ha paboTy NNOTUHDI
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K.1 TMpun pacyete BAvAHUA acanbTobeTOHHbIX Anadparm Ha paboTy NAOTUHLI,
acpanbtobeToH B Anadparme paccMaTpUBaAETCA KaK TAXENAA XUAKOCTb C KodapdpuumeHTOM
H6OKOBOro AaBNeHWUs 11, paBHbIM NOKasaTento ero nonsyyectn (n < 1). 3HayeHMA NoOKasaTens
NoN3y4yecTu, 3aBUCALLME OT cocTaBa achanbTtobeToHa M OT BA3KOCTU BuTyma B ero coctase (oT
TemnepaTypbl achanbTobeTOHa B KOHCTPYKLUK), NpuBeaeHbl B Tabanue K.1.

Tabnunuya K.1 - 3aBucmmocTto NoKasatensa nonsyuvectu acdanbToBbiX maTtepuanos (n) or
BA3KOCTU CTPYKTYPMPOBAHHOrO B MX cocTaBe 6utyma (ns40) M OT 06bEMHOWN KOHLEHTpaLuu B
MX cocTaBe MUHepanbHoi Yactu (Cy)

BAskocTb 6UTyma B cocTaBe achanbTobeToHa NPu COPOKAMUHYTHOM CONPOTUBAEHUU 1540,

c, nyas

10° 107 108 10° 100 101 102
0,5 0,69 0,66 0,62 0,58 0,51 0,41 0,27
0,6 0,58 0,57 0,55 0,53 0,48 0,37 0,25
0,7 0,46 0,47 0,47 0,45 0,40 0,32 0,21
0,8 0,30 0,32 0,34 0,34 0,32 0,25 0,16
0,9 0,15 0,16 0,16 0,16 0,15 0,13 0,08

K.2 HanpsrkeHHo-aedopMmnpoBaHHOE COCTOAHUE AMadparmbl onpenenseTca U3 yCnoBus, 4to
nosegeHue achanbtTobeToHa B Anadparme nog Harpy3Kon onMcbiBaeTcs COOTHOLLEHMNEM:

ct"

4 (K.1)

)

roe € - oTHocuTeNnbHaa aepopmauma achanbtobeToHa B guadparme;
t - Bpems paboTbl achanbtobeToHa B Aruadparme npu HanpaXeHUn c;

A - MoAay/Nb ¥KecTKoCcTu achanbTobeToHa (Moaynb agedopmaumm, NPUBEAEHHbIA KO BPpEMEHM
HarpyeHua 1 c).

K.3 Tlpn pacyeTHOm onpeaeneHnUnM  COXPaHEeHUA  MPOYHOCTM U CNJOLWHOCTU
achanbTob6ETOHHbIX Anadparm B Tene NAOTUHLI ClefyeT OPUEHTUPOBATLCA Ha cleayloline
NONIOXKEHUA, YCTAHOB/IEHHbIE HA OCHOBE HAaTYPHbIX HAbAOAEHWIA:

acpanbTobeTOH B Anadparme HMU NPU KaKMUX YCOBUAX HE Pa3pyLUUTCA, eCau AeUCTBYOLMNE B
HEM HanNpAXeHWUA He NpeBbIWAlT npeaena ero AAUTENbHOM MPOYHOCTU Gannp (PaBHBIN
npeneny ero TeKy4ecTu);

npu pencteum B  Anadparme  HaNpAXKEHWM, NpeBblWAOWMX Npeaen TeKyvyecTu
acdanbTobeToHa, Anadparma He pPaspyLIMTCA, €CIM BeNUYMHA HaNpsaKeHU OeNCcTBYWMX B
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pacquHon €e 30He B paCCManMBaeMbIVI MOMEHT BpEMEHU HE MnpeBbiaeT X AonyCTuMble
3Ha4vyeHunA.

Oencreytowme B achanbtobeToHe guadparmbl B MOMEHT BPEMEHWU t HaANPAXKEHUA MOryT
6bITb OnNpeaeneHol No popmyne

o= (GHaq - GKOH)e-(l_n)Int, (K.Z)
nnn no ¢popmyne
o -
O=—.
? (K.3)

JonycTtumble Ux 3Ha4YeHMA onpeaenatoTca N0 COOTHOLWEHMUIO:

R.
|°|= 7
(K.4)

B dopmynax (K.1 - K.4):
Ohau - HaYaNbHOE (B3ATOE 33 UCXOAHOE) HanpaXeHue B achanbTobETOHE KOHCTPYKLMUM;
t - Bpema HabaoaeHUA (pacyeTHoOe Bpems), C;

m - nokasaTefb ANUTEeNbHOW NPOYHOCTU achanbToBETOHA KOHCTPYKLUMU; ero npumepHble
3HaYeHus, 3aBUCALLME OT cocTaBa achanbTobeToHa M OT BA3KOCTM BMTymMa B ero coctaBe npw
pacyeTHOM TemnepaType, NpuBeaeHb! B Tabaunue K.2;

Ro - npeaen npoyHocTn achanbTobeToHa Auadparmbl NPU PaccCMaTPUBAEMbIX YCI0BUAX U
CXEMeE ero Harpy»eHusa, npuBeaeHHON K 04HOCEKYHAHOMY CONPOTUBIEHUIO.

MNP  WMHTEHCMBHOCTM  HApPaCTaHMA  HANPAXEHUMA B KOHCTPYKUMM  MPEBbILLAMOLLNX
WHTEHCMBHOCTb WX penakcauuu, pacyet avadparmbl BeAeTcA MO AOMNYCTUMbIM CKOPOCTAM
OTHOCUTENbHbIX Aedopmaunit achanbtobeToHa pguadparmbl (B HEKOTOPbIX CAyYasx - MO
AONYCTUMbIM Npeae/ibHbIM UX 3HaYeHUAM Ana achanbtobeToHa anadparml).

CnyyailHble TpewmHbl (wsbl) B acdanbTobeToHe Auadparmbl C TEYEHUEM BPEMEHMU
3aKpbIBAOTCA U OMOHO/IMYMBAIOTCA, HO TO/IbKO MOCAE TOrO, KaK B TPelwuHe (WBe) NosaBAATCA
CKUMAIOLLME HanpAaXKeHUA. ECAn 3HAYEeHNA CHUMAOLWLMX HaNPAXKEeHUI He NpeBbIWatoT npegen
TeKy4yecTu (Nnpeaen 4ANTeNbHOM NPOYHOCTU) achanbToOETOHA, TPELMHbI 3aKPbIBAOTCA, HO KaK
TO/IbKO 3HAYEHME HAMNPAXKEHUA 00XKaTUA Coew. MPEBLICUT Npenen Tekyvyectn acdhanbTobeToHa,
TPEeLWMHA B HEM HAaYMHAET OMOHO/INYMBATLCA. Bpemsa OMOHONMYMBAHUA TPELWMHDI (LLUBa) MOXET
6bITb ONpeseneHo No COOTHOLIEHMIO:

£211326-346206%
0.
pri e o (K-S)

MpumeyaHue - CooTHOWEHNE AEUCTBUTENBHO NNLLb MPU YCAOBUN Copx. 2 O.
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Tabnunuya K.2 - 3aBUCMMOCTb NOKasaTensa pAJUTENIbHOW MNPOYHOCTUM acdhanbToBbIX
maTtepuanoB (m) OT BA3KOCTU CTPYKTYPMPOBaHHOTO B WX coctaBe 6utyma (nss0) n ot
06bEeMHOM KOHLLEHTPALMM B UX COCTaBe MUHepanbHou Yactu (Cy)

BAskocTb 6UTyma B cocTaBe achanbTobeToHa NPU COPOKAMUHYTHOM COMPOTUBNEHUU 1540,

c, nyas

10° 107 108 10° 10 101 10"
0,5 0,24 0,29 0,36 0,43 0,34 0,18 0,08
0,6 0,24 0,28 0,32 0,38 0,31 0,17 0,09
0,7 0,24 0,27 0,32 0,32 0,26 0,16 0,10
0,8 0,22 0,26 0,30 0,25 0,21 0,16 0,11
0,9 0,22 0,25 0,23 0,19 0,14 0,12 0,12

Ipuaoxenne JI
(pexoMeHayeMoOe€)

OuEeHKa COCTOAAHUA, OCHOBHbIE BUAbI HAPYLUEHUA, PEMOHT U PEKOHCTPYKLMA NNOTUH

N.1 CoctoAaHMe TPYHTOBOrO COOPYXEHUA B Nepuos IKcnayaTauMm OLeHuBaeTcA
KOHTPO/INPYIOLLUMM NOKa3aTeNAMMU:

KOHTPO/IMPYIOWME TMOKa3aTe/IM - Ha3HA4YeHHble MPOEKTOM MOKas3aTe/In COCTOAHUSA
(M3mepaemble U paccuMTbiBaemble), KOTopble A1A pPaboTalowero COOPYXKEHUs [O0MKHbI
NepMoANYEcKn onpeaenaTbca U CPaBHUBATLCA C NPeAEeNbHO A0NYCTUMbBIMU U KPUTUYECKUMM UX
3HaYeHMAMMU (AaHHBIMW B NPOEKTE N YTOYHEHHbIMU B MEPUOA SKCNayaTaumm);

npeaenbHo Aonyctumble 3HadyeHua (MA3) - nokasaTenu COCTOAHUS COOPYMKEHUA, Mpu
KOTOPbIX BbINONHAOTCA TpeboBaHWA HOPMATUBHbIX AOKYMEHTOB, T.e. TaKMe NoKasaTenu, npu
KOTOpbIX 0becneunBaeTcss HOPMaTUBHAA HAZLEKHOCTb COOPYKEHMUSR;

KpuTuyeckme 3HaveHus (K[) - noKasaTennm COCTOAHMA COOPYMKEHUA, MPU KOTOPbIX He
obecneumBaeTca ero HOpMaTUBHAS HAAEKHOCTb.

N.2 NnotuHa cumntaetca paboTocnocobHOM M MCNPABHOWM NPU BbINOAHEHUW CAedyoLWMX
YCNOBWIA:

3HAYEHMA  KOHTPO/IMPYIOLMX MOKasaTeNel COCTOAHMA  COOTBETCTBYIOT  MpenesibHO
AONYCTUMbIM, YCTAHOBNEHHbIM A5 PaboTOCNOCOBHOro MCNPABHOMO COCTOSHUA COOPYXKEHMS;

BM3YyaZibHbIMX HabAOAEHUAMM He OOHapyKEeHO NOTEHUMANbHO OMACHbLIX MOBPEXAEHUA U
HebnaronpuATHbIX NPOLLECCOB.

MpM ucnpaBHOM PaboTOCMNOCOBHOM COCTOSSHUM MAOTUHbI NPOBOAATCA KOHTPOJ/IbHbIE
HabNOAEHUA U TEKYLLNIN PEMOHT.
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.3 NnoTuHa cumTaeTcs paboTocnocobHOM, HO HEMCMPABHOM B TeX CNy4YasX, Koraa:
BM3Yya/IbHbIMW HabNOAEHUAMMU OBHAPYKEHbI NOBPEKAEHUSA;

KO/IMYECTBEHHbIA MNOKa3aTenb (I'IOI-(a3aTel'IVI) COCTOAHMA He CcoOoTBeTCTBYET npenenbHoO
A40NYCTUMbIM 3Ha4YE€HUNAM, YCTAHOBNEHHbIM ONA pa60Tocr|oco6Horo MCNpaBHOro COCTOAHUA.

Mpn pabotocnocobHOM HEWCNPaAaBHOM COCTOAHWW COOPYMKEHUE MPOAONKAET BbINONHATbL
3aflaHHble OyHKUMK. [MpoBOAATCA AOMNOAHUTENbHbIE UCCNEAOBAHWUA C LE/bl BblIACHEHUSA
NPUYUH HEUCMPABHOCTM M CNOCOBY MX YyCTpaHeHWA. YCTpaHeHMe MOBPEeXKAEHUN MOXKeT bbITb
BbINOJIHEHO NPWU HOPMANIbHOM 3KCMNAYaTaALLUN COOPYKEHUA.

1.4 CocToAHME NNOTUHBI cCHMTaeTCA HepaboToCcnocobHbIM B Cnyyasnx, Korga:
BM3YyasibHbIMUK HAbAOAEHMAMKN OOHAPYKEHDBI NOBPEKAEHUSA;

OAMH (MM  HECKONbKO) UW3MEpPEHHbIX KOHTPO/NMPYIOWMX MNOKasaTenel Haxoautca B
AnanasoHe MeXay npeaenbHo A0NYCTUMBbIM 3HayeHuem, COOTBETCTBYIOLMUM
paboToCnoCO6HOMY, HO HEUCNPABHOMY COCTOAHUIO U KPUTUMYECKMM 3HaYeHUAM MNoKasaTtens
COCTOSIHMA.

Ha nnoTuHy, HaxogduwytocAa B HepaboTocnocOBHOM COCTOAHWW, CHUMKAKOTCA Harpyskw,
HabnoaeHUs npoBOAATCA MO CneunanbHo pas3paboTaHHOM Nporpamme, BbIMOAHAKOTCA
MccnenoBaHUA C LLeNblo NPOrHO3a ee COCTOAHMUA N PeLleHUs BOMPOCOB PEMOHTA UAWN YCUNEHMUS.

1.5 CocTosiHMe NNOTUHbI OLEHUBAETCA KaK aBapuiiHoe (NpeaenbHoe) B TEX CAy4Yasx, Koraa:

BM3Yya/IbHbIMW HabNtoAeHMAMM OOHapyKeHbl HAPYLIEHUA UAK NPOLECCHI, Pa3BUTUE KOTOPbIX
MOET NPUBECTM K pa3pyLLEHUIO (T.e. aBapun) NAOTUHDI;

OOAVH WAN HECKONbKO MNOKas3aTe/iel COCTOAHUA COOPYXKEHUS AOCTUIAN  KPUTUYECKUX
3HaYeHUN.

ABapuitHoe (npegenbHOE) COCTOSHWE MNOTUHbLI 06A3bIBAET 3KCMNYaTALMOHHbLIA NepcoHan
CPOYHO BbINONHATL PaboTbl B COOTBETCTBMM C MNAHOM MPOTUBOABAPUMHBIX MEPOMPUATUIA U
obecneynTtb 6€30MaCHOCTb MAOTUHbLI MYTEM OrpPaHUYEHUA PEXMMA ee 3KcnayaTauuu. Mocne
YCTPaHEHUA yrpo3bl aBapumn BbINONHAOTCA UCCNEA0BAHMA MO BbIABAEHUIO NPUYUH, NPUBEALNX
K aBapuu, pa3pabaTbiBaeTCA KOMMNIEKC MEPONPUATUIA MO BOCCTAHOBIEHUIO SKCMIYaTaLMOHHbIX
OYHKLMI NNOTUHLI B MPEXKHEM WAW HOBOM pexume. Ha nepuos BbINONHEHUA PEMOHTHbIX
MEpPONPUATUIA MOryT 6biTb YCTaHOBAEHbI AoNoAHUTENbHble M3 nokasaTenei coctoAHus. B
OTAENbHbIX C/Ty4asx PaCCMaTPMUBAIOTCA YCIOBUA KOHCEPBALMU COOPYIKEHUA.

OCHOBHbI€e BUAbl HAaPYLUEHWI B NJIOTUHAX U3 FPYHTOBbIX MaTePManoB yKasaHbl B Tabnvue /.1.
1.6 PasnuyaloT cnepytoume Buabl PEMOHTOB MIOTUH U3 TPYHTOBbLIX MaTepPUanoB:

Tekylwue;
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KanuTanbHble;
npeaoTBpaLLatoLne aBapuu;

nocneasapuiiHble;

PEMOHTbI MPU PEKOHCTPYKLUM COOPYKEHUN.

N.7 K TEeKyLWMM peMOHTaM OTHOCUTCA BbINOJHEHWE CeAYIOLNX PEMOHTHbIX PaboT:
3a4e1Ka NPOMOUH M APYrnMX NOBEPXHOCTHbIX AedopmaL it Ha rpebHe M 0TKocax NAOTUHbI;

PEMOHT KpGI'II'IEHVIVI BepxoBoro 1 HKU30BOIro OTKOCOB nNpu WUX HE3HAYUTE/IbHbIX
nospexaeHumax,

3a4eNKa TpewmnH Ha rpebHe M OTKOCAxX NAOTWMHbLI, MPU KOTOPbIX He TpebyeTcAa CHUXKeHue
H6beda B BOAOXpPAHUAULLE;

BOCCTAaHOB/IEHWE OMNON3LIEro OTKOCa (ecnM ero ononsaHWe He MOBJIEK/IO pa3pylleHue
NAOTUHbI);

PacYMCTKa APEHa*KHbIX KaHaB;
AoseaeHue rpebHs NAoTUHbLI A0 NPOEKTHON OTMETKM NPU ocagKax U ap.

HeobxoaMmocTb TaKOro poaa PeMOHTHbIX PaboT, 06bIYHO, YCTaHABAMBAETCA BU3YyaIbHbIMU U
WMHCTPYMEHTaNbHbIMK HabAtogeHMAMM, He TpebyeT cneumanbHbiXx 060CHOBaHWIA, NPUMEHEHUS
60/1bLINX TEXHUYECKNX CPeaCTB.

1.8 K KanuTanbHbIM peMOHTaM OTHOCATCA cneaytolme Buabl pabor:

3amMeHa 6EeTOHHOro KpenneHusa BePXOBOro OTKOCA NPU CHUXKEHHOM YPOBHE BOAbl BEPXHErO
bbeda;

3a4enKa rnyboKnx TpewmH Ha rpebHe NAOTUHLI NyTeM NPOXoAa TPAHLIEN 1 3aN0NHEHUA UX
YNNIOTHAEMbIM FPYHTOM NPU CHUXKEHHOM YPOBHE BOAbl BEPXHero bbeda;

3aMeHa 3aU1IeHHOTO APEeHaXKa NPU CHUXKEHHOM YpoBHE BepxHero bbeda u ap.

HeobxoaMmocTb TaKOro pemoHTa OOOCHOBbLIBAeTCA Ha OCHOBE aHa/M3a pe3y/bTaToB
BM3YyasibHbIX HabatoaeHuin, nokasaHuit KUA, BbINOSIHEHHbIX AOMNOAHUTE/IbHbLIX UCC/eA0BaHNM
(reodusnueckMmm, u 4pyrummn meTogamm), COOTBETCTBYIOLLMMM pacyeTamu.

311 paboTbl TPebYIOT NPMMEHEHMA cneLManbHblX TEXHUYECKUX CPeacTB.

1.9 HeobxoanmocTb NpeaoTBPaLLatoLLEero aBaputo PEMOHTa BO3HUKAET, €C/IN BMU3Yya ibHbIMU
HabnaeHAMKM 1 nokasaHnammn KUA obHapyKeHbl cneayowme HapylweHua B pabote NAOTUHbI
N3 rPYHTOBbIX MaTePUaNoB:
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noAbeM NOBEPXHOCTU AENPECCUU C BbIXOAOM Ha OTKOC;
BbIXOAbl COCPEAO0TOYEHHOTO GUNBTPALLMOHHOFO NOTOKA, FPUGOHbI;

BbIHOC YaCTUL, TPYHTA;

NoBblWeHME NOBEPXHOCTU Aenpeccuu (Bbile NPUHATLIX NPeenbHbIX 3HAYEHUN);
yBenmyeHne pUAbTPALMOHHOIO Pacxoaa (Bbile NPUHATbIX NpeaesbHbIX 3HaYeHUI);
MYTHOCTb NpoduUAbTPOBaABLUENCA BOAbI;

NPOAO/IbHbIE M MOMEpPeYHble TPELWMHbl Ha rpebHe MNAOTUHbI C MPOrPecCUpPYOLLMM KX
YANVHEHMEM U PACKPbITUEM (TPELLMHbI OTKONA);

onosn3aHue oTKoca (BEpXOBOro MM HU30BOrO), rpo3ALlLee paspyleHUeM NAOTUHDI;
ocajKa rpebHs (Bbiwe npeaesnbHbIX 3HAYEHWUI);
BOPOHKM Ha rpebHe nam oTkocax u ap.

Mpn o06HaApPYEHUM YKa3aHHbIX HapyleHUn HeobXxogMMO YCUAUTb KOHTPOAb 33
COOPY)KEHWEM, YCTAaHOBWUTb NPUYMHY HaPYLWEHWK, HaMeTUTb NnaH nepBooYepesHbIX
meponpuatuit. OQHUM U3 NepBOOYEPEAHbIX MEPONPUATUIA ABNAETCA CHUMKEHME Hanopa Ha
COOpPYXEHME NPU NOCTOAHHOM KOHTPOJIE €r0 COCTOSAHMA.

B 3aBMCMMOCTU OT NPUYMHBI HapYLLEHUA, KOTOpan B pAAe C/ly4aeB YCTaHAB/IMBAETCA TO/IbKO
B pe3ynbTaTe BbINOJIHEHMA HAYYHO-UCCNEAOBATENbCKMX, a WHOTAA W WUHXKEHepHo-
reonorvyeckmx pabort, paspabaTtbiBaerca naaH (NPOEKT) PEMOHTHbIX paborT.

PemMoHTHble paboTbl MOryT BbINO/IHATLCA ABYX BUAOB - NepBooYepeaHble U OCHOBHbIE.

MepBooyepeaHble PaboTbl 3aMeaNAT UAN NPUOCTAHABANBAIOT Pa3PYLUUTENbHbIE NPOLLECChHI
B MOTUHE.

OcHoBHble pa60TbI BbIMONHAKTCA MNMOC/NE OKOHYaTE/IbHOIO YCTAaHOB/IEHMA NPUYUHDbI
HapyweHnA, BbINO/IHEHNA COOTBETCTBYOLWNX PACYHETOB, 060CHOBaHMl‘;1, npoeKTa pemoHTa. Takue
pa6OTbI BbINONHAKOTCA C nNpuBaevyeHMem cneumanbHbIX TEXHUYECKMX Cpeacte U He
NAaHNPyemMbIX MmaTepPUaIbHbIX 3aTpaT.

1.10 ABapun Ha NAOTMHAX U3 TPYHTOBbIX MAaTEPUANOB NPUBOAAT K Pa3pyLUEHUIO HAMOPHOTO
dpoHTa B pe3ynbTaTte: nepenunsa yepes rpebeHb, HapyweHns GUAbTPALUMOHHON NPOYHOCTU B
Tene, OCHOBAHWM, COMPAMEHUAX C OETOHHbIMK COOpYy)KeHuaMK u bBeperamu, obpyweHUA
OTKOCOB 1 Ap.

BoccTtaHOBUTENbHbIE pa6OTbI BbIMOJIHAKOTCA Ha OCHOBE:

aHaNM3a yC/NI0BMIM 3KCMyaTaLMmM COOPYKEHUS;
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YCTaHOBAEHUA NPUYNH aBapun;

NUCNONHUTENIbHOM CbEMKM B MeCTe aBapuu,;
NHXEHEPHO-TreoNorn4eCKknX N Hay4yHo-nccneaoBaTeIbCKnUX pa60T;
NPOEKTHbIX pa60T Nno BOCCTAaHOBNEHUIO,

OLEHKM LenecoobpasHoOCTM MNpoBeAeHUs BOCCTAHOBUTE/bHbIX PaboT MAM KOHcepBauuu
COOpPYKEHUA.

B Tabnuue /1.1 npMBOAATCA OCHOBHbIE BMAbl HapyleHU (OTKA30B) rPYHTOBbIX MNOTUH,
cnocobbl nx 0B6HapyKeHMA, BO3MOXKHbIE MPUUYMHBI U CNOCOObI PEMOHTA.

1.11 MNpun PeKOHCTPYKLMU NAOTUH U3 TPYHTOBbLIX MAaTepPManoBs, Kak NPaBuIo, yBenYmMBaeTca
MX BbICOTa W COOTBETCTBEHHO HAMOpP HAa COOpyXeHue. M3meHAA B LLENOM KOHCTPYKUMIO
NAOTMHbI, MOXHO COXPaHWTb HEKOTOPble €e 3/N1eMEHTbl, BbINOJIHMB WX PEMOHT. K Takum
3N1eMeHTaM cneayeT OTHECTU APEHAXKM, KPENNEHUA OTKOCOB, HerpyHToBble MNdY, ecan B HUX He
ObOHapyeHbl HapyweHWs. PeMOHT YyKa3aHHbIX 3/1eMEHTOB M/IOTUH OCYLEeCTBAAIT Npwu
BbINO/IHEHUM UX HAAEKHOTO CONPAMKEHWUS C BO3BOAUMOM YacCTblo NIOTUHbI U C Y4ETOM YC/I0BUIA

PaboTbl BCErO PEKOHCTPYMPYEMOIO COOPYKEHMUS.

Mpu yBennyeHUM BbICOTbI NAOTUHbI CheayeT NepecMOTpPeTb OCHOBHble MapameTpbl

rmppoysna u BogoXpPaHUAMLA.

Tabnuuya /1.1 - OcHOBHble BUAbI HapyleHWU B NMJIIOTUHAX U3 TPYHTOBbLIX MaTepuanoB U
cnocobbl X pemMoHTa

UccneposaHma no

Cnocobbl Mpu4nHbI
HapyweHus (oTkas) yCTpaHeHuo Cnocobbl pemoHTa
o6Hapy»KeHus HapyLweHua
HapyLweHua
1 BepTukanbHble BusyanbHble PasHuua ocagok NMoBepoyHble 3apenka
NOBEPXHOCTHblE HabnoaeHuA Ha pasNnNYHbIX pacueTbl TpewuH
nonepeyHsble YYaCTKax NNOTUHbI|  OCaAOK. neckom, ecnm
TpeLMHbI Ha NHKeHepHoO- OHMU
rpebHe reosormyeckme Hernybokue
N3bICKaHMA (Bbiwe ®MY).
rnybokue
TpeLwuHbl

3a4e/biBatoTcA
npu
CHUXeHHOM YB
HECKOJIbKUMM
cnocobamm:
npoxoaKa
TpaHLwewn c
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NccnepoBaHua no
Cnocobbl MpuynHbI
HapyweHus (oTKas) yCTpaHeHuo Cnocobbl pemoHTa
o6Hapy»KeHus HapyLweHua
HapyLeHua
nocneayroLLemn
33/e/1KoM
FAVHAUCTBIM
rPYHTOM;
co3paHue
«CTeHbI B
rpyHTE»;
MHbEKLMPOBAH
ne BepxHen
YacTu NAOTUHBI
2 BepTuKanbHble| Bu3yanbHble 3HaunTenbHasn NHKeHepHo- 3apenka
npoAo/ibHble HabnoaeHus, 0Cafika BEPX0OBOW reonornyeckmne neckom
HapyHble n3mepeHune NpuW3mbl BO BpeMsA|  M3bICKaHuUA. HernyboKumx
TPEeLWMUHbI Ha 0CafloK fapa co nepBoro MoBepoyHble TPELUMH,
rpebHe agpa CTOPOHbI 3anonHeHuA pacuyeTbl 0OCafloK| npoxop
B86./113M ero BEPXHero BOZAOXPAaHUAMLA TpaHLWeun un
BEPXOBOM rpaHu (ocagka bonbwe)| wmau 3ajesika
MO KOHTaKTy ¢ N HUMKHETo 3emneTpaceHus rny6oKnx
nepexoaHbIMu (ocapka TpelmH (npwu
30Hamu MeHblie) bbeda CHUXEHHOM
YPOBHe BOZAbI B
6bede)
3 MpoaonbHble BusyanbHble YBennyenne dunbTpaunoHH PemoHT
TPELMHbI HabnoaeHus; Harpy3oK Ha ble HW30BOW YacTu
OTKOJIa nokasaHua rpebHe; nogbem nccnenoBaHus; NJOTUHBI
6onbLioi Nbe3oMeTpoB NnoBepxHOCTH NHXXeHepHo- (npurpysKa,
NPOTAXKEHHOCTU Aenpeccuu; reonornyeckmne co3paHue
npw cecmuyeckune nccnenoBaHus; OpeHaa,
3HAYUTENbHbIX BO34enCTBuUSA; TemnepaTtypHble| ynosnoxeHue
rOPU30HTaNbHbIX TemnepaTtypHble pacueTbl; OTKOCa)
CMELLLEHUAX U BO34eMncTBuA pacueTbl
nedopmaunm (npomepsaHme- YCTOMYMBOCTH
HUMXKHEN YacTu oTTamBaHue);
OTKOCa, CHUXKeHue
pa3BuTUE NMPOYHOCTHBbIX
TPELIUH B CBOWCTB FPyHTOB B
TeyeHune Tene NAOTUHbI U
KOpOTKOro OCHOBAHWU
BPEeMEHMU
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NccnepoBanua no
Cnocobbl MpuynHbI
HapyweHus (oTKas) yCTpaHeHuo Cnocobbl pemoHTa
o6Hapy»KeHus HapyLweHuna
HapyLweHus
4 Hannune BusyanbHble BHyTpeHHUe JononHutensH CHuKeHune
BOPOHOK U HabnoaeHuA ropu3oHTaNbHbIE ble UHXXEeHepHO- YPOBHA BOAbI B
NpoCcaZioK Ha TpeLwMHbl OTPbIBA reosormyeckme BOAOXPAaHUANLL,
rpebHe N3bICKaHWA C e; uemeHTaumsa-
rPyHTOBOW 6ypeHnem UHDbEKLUS;
NAOTUHbI C CKBAMKWMH C co3faHue
AAPOM, Lenbto «CTeHbI B
yBe/nyeHme yCTaHOBNEHUA rPyHTE»
GUABbTPALMOHHO MeCT OTpbIBa
ro pacxoga
5 BHyTpeHHMe Bu3syanbHble n PasHuua B AHaNN3 AaHHbIX MNMonHan
NpPoAOo/ibHbIEe WHCTPYMEHTANbH|  BeNMYMHE 0Ca[0K N3bICKaHWN. cpaboTKa
ropM3oHTaNbHbI ble HabaogeHUA Ha JononHutenbH BOAOXPaHUANLL,
€ TpeLLMHbI Npu yBenun4ymBatoLLer HEeO4HOPOAHOM ble UHXXEeHepHO- a; UHbeKUMA
Ha/N4MK B ocsa OCHOBaHWU C reosormyeckme OCHOBaHuUA
OCHOBaHWU GUABbTPALMOHHO CUNIbHOCKMMaEem N3bICKaHMA
CUNIBHOCKMMae ro pacxoga npu bIMM CNOSAMMU
MbIX TPYHTOB nepsom
3anosIHeHUn

6 BHyTpeHHMe Bu3syanbHble MNpomepsaHune YTOuHeHue CpaboTKa
NpPoAOo/ibHbIEe HabnoaeHuA NOBEPXHOCTHOM mecTa BOAOXPaHNANLL,
ropM3oHTaNbHbI X0408 TONLLUM FPYHTA NpK aedopmaumi. a; paspaboTka
€ TpeLLyHbI B COCpenoTOYeHHO|  He3aBepLUeHHbIX JononHuTenbH TpaHwewn B

NOBEPXHOCTHOM " dunbTpaumun ocafKax ble UHXXEeHepHOo- mecTe BbIxoaa
30He MJIOTUHbI reosiormyeckue coCpenoToUeHH
N3bICKaHWA C oro
6ypeHuem dUNbTPALMOHH
CKBAXKWH, Oro NOTOKaA U
NCNosib30BaHme 3agenka
M TPYHTOM;
reopusnyecKkmx MHDBbEKLMA
MeTOZ0B U T.M.
7 Bbixoa, BusyanbHble Ob6pasoBaHue ®dunbTPaUNOHH YcTpoiicTBo
dUNbTPaUMOHHbI|  HabaaeHus, cnabodunbTpytoLL ble HAC/IOHHOrO
X BOZA, Ha noKasaHuA WX C/IOEB B Tesie nccnefoBaHus, OpeHaxa;
HM30BOW OTKOC Nbe30MeTpoB NAOTUHbI pacyeTbl yKpenaeHue
YyCTONYMBOCTH OoTKOCa
8 3anneHune MokasaHuA 3anneHue dunbTpaunoHH PemoHT nan
06paTHbIX Nbe3omMeTpoB 06paTHbIX ble 3ameHa
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NccnepoBaHua no
Cnocobbl MpuynHbI
HapyweHus (oTKas) yCTpaHeHuo Cnocobbl pemoHTa
o6Hapy»KeHus HapyLweHua
HapyLeHua
dunbTpOB nepeg, dunbTpPOB nccnenoBaHus ApeHarka
ApeHaxke ApeHaxKom
(ymeHblueHUe
pasHoCTH
ypoOBHel BoApl B
ApeHaxke n
b6aunkaliwem
nbesomeTpe)
9 PaspyLweHue BusyanbHble TemnepaTtypHble n OueHKa CpaboTKa
6eToHHOro HabnoaeHus rmgpoamHammyec COCTOAHUA BOZOXPAHWUAMLL,
KpenneHus nedbopmauni KMe BO34encTBumA OTAE/NbHbIX a; pasbopka
BEPXOBOr0 NANT, NX npu cpaboTke y4acTKoB pa3pyLleHHbIX
OTKOCa, LIBOB paspyLUeHnit, BOZOXPAHUAULLA, KpeneHus gas y4acTKoB
MeXAay NAnTamm BblHOCA BOJIHOBblE pelweHus KpenneHus;
MmaTepurasnos BO34eicTBunA BOMNpoca o 3ameHa
NnoAroTOBKU 13- uenecoobpasHo KpenaeHua unu
nog, nauT CTW ero €ro PeMOHT,
PEMOHTA UK conpsaxeHue ¢
3aMeHbl COXPaHMBLINMU
€A y4acTKamu

KnioueBble cnoBa: rmapoTeEXHUYECKME COOPYKEHUA, NIOTUHbI TPYHTOBbIE, APEHAXK, PUALTP,
Ce30HHble OXNakAaalolwme YCTPOWMCTBA, YNOpPHas NpU3Ma, HACNOHHbIA ApeHax, anadparma,
rpyHTOBas guMadparma, aapo
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