CI39.13330.2012

CBO[ NPABUII
MMOTUHBI U3 TPYHTOBbLIX MATEPUAJTIOB
ROCK fill dams

AkTyanuampoBaHHas pegakumns CHull 2.06.05-84*

TekcT CpaBHenna CI139.13330.2012 co CHuI 2.06.05-84* cm. no ccbuke.
- MNpumeyaHne narotoButensa 6asbl AaHHbIX.

OKC 93.160

[ata BBeaenunsa 2013-01-01

Mpeaucnosne

LUemm u npuHuunel ctaHgaptusauum B Poccuiickon depepaumm ycTaHOBIIEHbI
denepanbHbiM _3akoHOM oT 27 pekabpsa 2002 r. N 184-®3 "O TexHu4eckom
perynvpoBaHu1’, a npaBuna pa3paboTkn - noctaHoBnennem [lpaBuTenbcTBa
Poccuiickon Pepepaumm o1 19 Hoabps 2008 r. N 858 "O nopdaake paspaboTku u
VTBEPXAEHNA CBOAOB NpaBun'.

CBepneHus o cBoae npaBusl

1 WCIMOJNHUTESN - OAO "BHUUI um.b.E.BeaeHeesa"

2 BHECEH TexHundeckum KommuTeTOM MO  cTaHgaptusauumm TK 465
"CTpoutenscTteo"

3 NOAINOTOBIEH k yrBepxaeHuto [lenapTaMeHTOM apXUTEKTYpPbl, CTPOMTENLCTBA
N rpafo0CTPOUTENBHOM NOMUTUKN

4 YTBEP>XIOEH [Mpukaszom MuHMcTepcTBa pernMoHanbHoro pasButua Poccurckon
Penepaumn (MuHpervioH Poccumn) ot 29 aekabps 2011 r. N 635/18 n BBeaeH B
nenctseue ¢ 1 aHBaps 2013 r.

5 3APEMMCTPUPOBAH ®epepanbHbiM  areHTCTBOM MO TEXHUYECKOMY
perymmpoBaHmio u metpornorn (PoccTtangapt). lNepecmotp CIT 39.13330.2010
"CHwuIT 2.06.05-84* TNoTUHbLI U3 rPYHTOBLIX MaTepuanos”

UHpopmayuss 06 usMeHeHUsIX K HacmosiueMy ceody rpasusi rnybrukyemcs 6
exe200Ho  u3dasaeMoM  UHoOpMauyUoOHHOM  yKazamene  "HauyuoHarbHble
cmaHOapmbl", @ meKkcm U3MEHEHUU U rOrnpasoK - 8 €XeMeCsS4YHO u30asaembix
UHGhOpMaUUOHHbIX yKazamernsx "HauuoHanbHbie cmaHOdapmebi”. B criyyae
rnepecmompa (3ameHbl) unu OMMEHbI Hacmosue20 cmaHdapma
coomeemcmaeyouiee yeedomreHue 6ydem onybrukogaHo 8 eXeMeCsYHO
uzdasaemMomMm UHopmMayUoHHOM yKadamene "HauuoHarbHble cmaHOapmabl”.
Coomeemcmesyrowasi UHgopmayusi, yeedoMrieHUe U MmeKCmbl pasMeuaromcsi
makxxe 8 UH(hopMayUOHHOU cucmeme obuie20 rnosb308aHusi - Ha oghuyuaribHOM
catime pa3pabomdyuka (MuHpezauoH Poccuu) e cemu UIHmepHem.

BHECEHA oneyatka, onybnukoBaHHas B odwmumanbHom u3gaHum (M.
MuHpervoH Poccuu, 2012 ron)

OneuaTka BHeceHa n3rotoButenem 6a3sbl JaHHbIX
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1 O6nacTb NpMeHeHUs

HacTtoaumii cBog npaBun pacnpoCcTpaHseTCsl Ha MNPOEKTUPOBAHWE HOBbLIX U
PEKOHCTPYKLMIO CYLUECTBYIOLLWMX MNSOTUH (MNM HamopHbIX Aamb) u3 rpyHTOBbIX
mMaTepuanoB (3eMIsHbIX HaCbIMHbIX Y HAMbIBHbIX, KAMEHHO-3eMMSHbIX Y KAMEHHO-
HabpOCHbIX), BXOASLWMX B COCTaB CUCTEM pPas3fMYHbIX BUOOB CTPOUTENLCTBA
(aHepreTn4eckoro, Mapo3HEPreTUYECKOro, MEeNMopaTMBHONO).

Mp NPOEKTUPOBAHWM MMOTWUH, MNpPeAHA3HaAYeHHbIX AN CTPOUTENbCTBa B
CeNCMMYECKUX parioHax, Ha NPOCafoYHbIX M Habyxalowx rpyHTax, a Takxe Ha
nroliaakax, NoABEPXKEHHbIX OMOM3HSAM, CEnsM W KapcTy, HaamnexuT Yy4uTbiBaTb
[AOMNOSHUTENbHbIE TPEGOBaHUSA, NPEAbABIISEMbIE K CTPOUTENBLCTBY COOPYKEHWUN B
yKa3aHHbIX YCIOBUSIX.

2 HopmaTuBHbIE CCbISIKN

CIM123.13330.2011 "CHwuI1 2.02.02-85 OcHoBaHUS rMapOTEXHUYECKUX COOPYKEHNIA"

CIl_58.13330.2012 "CHuIM 33-01-2003 [mapOTEXHNYECKNE COOPYIKEHUSI.
OcHoBHble nonoxeHns"

FOCT 19185-73 NmapoTexHnka. OCHOBHbIE MOHATUSA. TepMUHBLI U onpeaeneHns

OCT  26263-84 [PYHTBI. Metogq  naGopaTopHOoro  onpegeneHus
TensonpoBO4HOCTU MeP3SbIX FPYHTOB.

MpumedaHne - MNpyn Nonb3oBaHWM HACTOSLLMM CBOAOM MpaBun LienecoobpasHo
npoBepuUTb OEUCTBME CCbIMIOMHbIX CTaHOapToB UM KraccudmkaTopoB B
MHAOPMALMOHHON CUCTEME OOLLEro MOnb30BaHUA - Ha odmuunansHOM caunTe
HauuoHaneHoro opraHa Poccuiickon ®Pegepauun Mo cTaHgapTUsauunm B CETU
MHTEpPHET WM NO EeXerogHo wu3gaBaemMomy MHGOPMAaLMOHHOMY yKasaTesnto
"HauunoHanbHble cTaHaapThl", KOTOPbIN ONyGrMKOBaH MO COCTOsSHUIO Ha 1 AHBaps
Tekywero roga, W N0  COOTBETCTBYIOLMM  €XEMECAYHO  U3JaBaeMblM
MHCGOPMALIMOHHBIM ~ yKa3aTensam, onyonMkoBaHHbIM B Tekywem rogy. Ecrm
CCbITIOYHbIA JOKYMEHT 3aMeHeH (M3MeHeH), TO MpW MOfb30BaHUN HAaCTOSALLMM
CBOAOM MpaBun cregyeT pPyKOBOOCTBOBATbCA 3aMEHEHHbIM  (M3MEHEHHLIM)
OOKyMeHTOM. Ecnu ccbInoyHbIn MaTepuan oTMeHeH 6e3 3amMeHbl, TO NoroXeHune, B
KOTOPOM [aHa CCblflka Ha Hero, NMPUMEHSAETCS B YacTW, He 3aTparvBatollen 3Ty
CChbISIKY.

3 TepMuHbI N onpeaeneHus

TepMUHbI WM OnpedeneHusl, WCNONb30BaHHbIE B HACTOSILLEM CBOAEe NpaBwun
npvBeeHbl B TpaktoBke [OCT 19185, CIM23.13330 n CI1 58.13330.

4 OOWwme NnonoXxeHus

4.1 WVHxeHepHble U3bICKaHUA, B TOM YUCfle WHXEHEepHO-reoge3nyeckue,
WHXXEHEPHO-Te0NIorM4yeckne,  rMapoMeTeoporiormieckue,  Heobxogumble — Ond
NPOEKTUPOBaAHMSA U CTPOUTENbCTBA MMOTUH U3 TPYHTOBbLIX MaTepuarsnioB, criegyet
npoBoautb ¢ ydetom TpebosaHui CI1 58.13330, cneundmkm rmapoTeEXHNHECKOro
CTPOUTENBCTBA M OOMNOSHUTENBHBIMA UCXOAHLIMW OaHHbIMW, COAEPXaLMMUCA B
3a0aHuM  Ha MNPOEKTUPOBAHME U YYUTbIBAOWWMMM  KOHKPETHbIE  YCIOBMS
NPOEKTUPYEMOro o6 bekTa.

O6beM M MeToAMKA WHXEHEPHO-TEOMNOMMYECKUX W3bICKaHUA, nNnowaab U
rnyGuHa N3y4eHns UHXEHEPHO-reosiorM4ecKkoro paspesa 4oSmkHbI COOTBETCTBOBATb
cTagumn NPOEKTUPOBAHMS, CIIOXXHOCTU NPUPOOHOM 00CTaHOBKM, TUMY U NapaMeTpam
NAOTUHBI.

4.2 TINoTWHbI U3 TPYHTOBbLIX MaTepuarioB B 3aBUCMMOCTWU OT maTtepuana ux Ten u
NPOTMBOMMIBTPALMOHHBIX ~ YCTPOMCTB, a Takke CrnocoboB  BO3BeOeHUs,
nogpasnensitoT Ha TUMbl, OCHOBHbIE U3 KOTOPbIX YKasaHbl B Tabrmue 1.
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Tabnuua 1

Twvin NNOTUHBI

OTnmuntenbHble NPU3HaKun

(pasgen7)

3emnsiHas HacbInHas || FPYHTbI OT FMMHUCTBLIX A0 rPaBUAHO-TaNeYHMKOBbIX;

(pasgen 5) OTCbINAKT HAaCyxo C YNIIOTHEHNEM UK B BOAY

3emnaHas HambIBHas || [PYHTbI OT [MHUCTBLIX OO0 MNeCYaHO-TPaBUMHBLIX W

(pasgen 6) rPaBUIAHO-TaNEeYHMKOBBIX; HaMblBalOT CcpeacTBamm
rmopomexaHmsaumm

KameHHo-3emMnsiHas MPyHTbI Tena - KPYNMHOOG/IOMOYHbIE;

NPOTUBOMIIBTPALMOHHBIX  YCTPOUCTB - oT

MWHUCTbLIX OO0 MeJikonec4aHblX

KameHHo-HabpocHas
(pasgpen7)

lpyHTbI Tena - KpYNHOOBMOMOYHbIE;
NPOTMBOGMSTETPaLMOHHbIE yCTponcTBa n3
HErpyHTOBbIX MaTepuarnoB WM KOMOWHUPOBAHHbLIE:
FPYHT + UHBEKLUUA, 1 T.0.

4.3 Twun nNNOTUHBI

(tabnmua 1)

cnenyetr BbI6VIpaTb B 3aBMCMMOCTU OT

TonorpagmMyeckmx MU MHXeHepHO-TeororMYEeCcKUX YCrOBUIN OCHOBaHUS U Geperos,
TMOPONOMMYECKUX U KIIMMaTUYEeCKUX YCMOBUM paiioHa CTPOMTENbCTBA, BENMUYMHBI
Harnopa BOAbl, HanMM4Msl TPYHTOBbLIX CTPOUTENbHBLIX MaTepuarnoB, CEMCMUYHOCTM
paiioHa, OOLIEN CXeMbl OpraHu3auuM CTpouUTENbCTBa WM MPOM3BOACTBA pPaborT,
ocobeHHoCcTel nporycka BOAbl AN HyXO CTPOUTENbCTBa, CPOKOB BBOAA B
3KCMnyaTauuto 1 yCrioBUin aKCnyaTauum NroTUHbI.

TN M KOHCTPYKUMUIO MMOTWHbI CrneayeT BblGMpaTb Ha OCHOBAHWU TEXHWKO-
9KOHOMMYECKOrO CPaBHEHWS! BapMaHTOB, YYUTbIBAKOLLMX TEXHOMOMIO CTPOUTESbHbBIX
paboT, a Takxe 06LLy0 KOMMOHOBKY ruapoy3ra. CpaBHMBaeMble BapuaHTbl JOIKHbI
UMETb OAMHAKOBYIO CTeneHb NpopaboTaHHOCTM M HapexHocTW. [lns Bo3BeaeHUs
MAOTUHbI U3 TPYHTOBbLIX MaTepuarioB HaanNeX T npeaycmaTpuBaTth UCMoSb3oBaHNe
rPyHTa 1 KaMHS1, NOSyYeHHbIX U3 NONe3HbIX BbIEMOK UM KapbepOoB.




4.4 BosBegeHue NioTUH M3 FPYHTOBLIX MaTepmarioB BO3MOXHO Kak Ha CKarbHbIX,
TaK W Ha HECKaIbHbIX TPYHTax OCHOBaHMS.

Bossegenne nnotvH | u Il KmaccoB Ha HecKanbHbIX FPyHTax OCHOBaHWS,
cogepXawmx BOOOPACTBOPUMbIE  BKIMIOYEHWUs,, OOMycKaeTcs TOMbKO nocre
npoBeAeHNs UCCnegoBaHUA CKOPOCTU PacCofieHUs U BbllernaynBaHis U ydeta
9TUX NPOLECCOB MNpU OueHKe CMNbTPAUMOHHOTO pacxoda, YCTOMYMBOCTUM W
nedopMmpyemMocT coopyxeHusi. [na npegoTBpalleHMs BbilUenadunBaHns rpyHTOB
OCHOBaHMSI MOMyT MpegycMaTpmBaTbCA  PasfnMYHble  KOHCTPYKTMBHbLIE  Mepbl
(Hanpumep, yCTPOMUCTBO NOHYPOB, 3yObeB, 3aBeC, NofavYa HaCbILLEHHbIX PacTBOPOB
B OCHOBaHwue NroTWHbI 1 Ap.).

Mpn cTpouTenbcTBe MIOTUH W3 T[PYHTOBbLIX MaTepuarioB Ha TOpPdAHOM U
3aTopthoBaHHOM OCHOBaHUM HEOHXOOMMO BbIMOMHATL NPOrHO3 pasnoxeHus Topda
BO BpEMEHM U YyyeTy ITOro npouecca npu 0BOCHOBaHUN YCTOMYMBOCTU
COOpYXeHUA™.

* TeKCT OOKYMeHTa COOTBETCTBYET opurvHany. - [NpumeyaHvne n3rotoBuTens
0a3bl AaHHbIX.

MNOTUHLI Ha WMCTbIX TPYHTax [OOMyCKaeTCa BO3BOAUTb TOMbKO Npu
Hagnexatlem o60CcHOBaHUN.

4.5 lNpu oueHke KavyecTBa MPYHTOB HECKArNbHOr0O OCHOBAHWSA Haanexut obpallaTb
0co60€e BHMMaHWe Ha Hanuymne B HEM:
Ccyddp0O3MOHHBIX 1 MPOCaf0YHbIX MPYHTOB;

FPYHTOB, B KOTOPbIX MpPU BO3BEAEHWM MNSOTMHbI MOXET pa3BMBaATbLCHA MOPOBOE
JaBneHune B CBA3U C UX KOHCoNMaauunen (npunoxeHue A).

4.6 lpn oueHKe KayecTBa CKanbHOrO OCHOBaHuSA criegyeT obpaiwatb ocoboe
BHMMaHWe Ha Harnn4yme B HEM:

MOKPOBHbIX OTIIOXEHWN;

HEeyCTOMYMBbIX MacC/BOB, OBpPYLLEHMNE KOTOPbIX MOXET CYLLECTBEHHO NOBMUSTH
Ha CTPOUTENbLCTBO M SKCNIyaTaumio NIoTUHbI;

30H PasfoMOB Y TPELLMH Pa3rpy3kun, OPUEHTUPOBAHHBIX BAOMb AOMUHbI;

TPELLUMH, 3anOSIHEHHbIX MarionpPOYHLIMU UMK FErKOBbIMbIBAEMbIMU MPYHTaMW;

TEKTOHNYECKMX HapyLLEHUN;

ocriabneHHbIX 30H, KOTopble MOryT Mo BrUsiHUEM (UIbTPaLUM U HaCbILLEHNS
UX BOL,0M OKa3aTbCs HEYCTONYMBLIMU U paspyLlaTbCs,;

y4acTKOB KapcTa.

4.7 Tlpy NPOEKTUPOBAHUM MIIOTUH U3 TPYHTOBLIX MaTepUarioB CrieqyeT y4uTbiBaTbh
cnocob npou3BoacTBa paboT Mo MX BO3BEAEHWIO. NSt KaXdoro afemMeHTa nrioTuH
OOIKHbI OblTb pa3paboTaHbl TEXHUYECKME YCIOBUS Ha ero BO3BEAEHUE C Y4ETOM
matepuana, cnocoba npou3BoacTBa paboT, KIMMATMYECKUX, WHXEHEPHO-
reonorMYecKnx M Opyrmx MECTHbIX YCMOBWIA, NpegycMaTpuBaTb TakXe KOHTPOSb
KayecTBa paboT, obecneyMBaroLEero HagexHyilo paboTy MroTuH. TexHU4Yeckmne
YCIOBWSI MOTYT U3MEHSATLCS U YTOYHATLCS B NPOLLECCE CTPOUTENLCTBA.

4.8 |_|pl/l NPOEeKTUpoBaHn MJri0TUH, npeaHa3Ha4dYeHHbIX OJ51A4 CTPOoUTENbCTBaA B
ceBepHon CTpOVITeJ'IbHO-KJ'IVIMaTVI‘-IeCKOVI 30HEe, Hagnexumt ydutbiBaTb WM3MEHEeHue
cpmamxo-mexaqueCKmx CBOWUCTB PYHTOB nNpn 3amMep3aHnn w“n OoTTanmBaHuy,
TeMnepaTtypHO-BNaXXHOCTHbIE  U3MEHEeHUA B Tene nioTuH npu  pacdetTax
HaI'IpFI)KeHHO-D,e(bOpMVIpOBaHHOFO COCTOAHNA U yCTOIZ‘-I MBOCTU OTKOCOB.

4.9 B npoekTax MroTUMH HeOOGXOAMMO MNpegycMaTpuBaTb CheuunarnbHbIi NPOoeKT
NPUMEHEHNSA KOHTPOINbHO-M3MepuTensHon annapatypbl (KWA) ana npoBegeHus
HaTypHbIX HabnaeHWn 3a paboTon COOPYKEHUS KaK B NpoLecce CTPOUTENbCTBA,
Tak U B nepuod ero akcnnyatauun. KOHTpONb COCTOSAHWS MNIIOTUH B MNepuos
CTpouTenbCTBa W  9KChnyatauum  MNpous3BOAUTCA B COOTBETCTBUM  C
pekoMeHgaumamMm npuroxexms b.



4.10 PeKOHCTPYKLMIO MAOTUH M3 FPYHTOBLIX MaTepuarioB crieqyeT OCYLIECTBNATb
npu HeobxoaAnMOoCTH:

NnoBbllleHNs1 TpeboBaHWM K HaOeXHOCTU COOPYXXEHUS W YCIIOBUAM  €ro
aKcnnyaTtauuu;

MOBbILLEHNST OKOHOMUYHOCTM COOPYKEHWSl 3a CYeT 3aTtpaT Ha ero
3KCnryaTauuio;

yBENMMYEHNs NPU3Mbl PErYNMPOBaHNS BOL4OXPAHUULLA;

BbIMOMHEHUS AOMOSHUTESNBbHBLIX TPeOoBaHMI NO OXpaHe NPUPOAHOKN cpeabl.

4.11 MNpoeKkTammn PEKOHCTPYKLIUN MIIOTMH U3 TPYHTOBLIX MaTepuaroB AOSTkHbI ObiTb
y4TEHbl  pesynbTaTbl  OOCNEAOBaHWA  3KCMNyaTMPYEMOIO  COOPYKEHUs U
HEOOXOAMMOCTb  PEKOHCTPYKLIMM  COMPSAralolmxca € HUM  COOPYXEHUN
(BOOOCNMBHBIX NSIOTUH, BOAOCIMBOB, 3gaHun [OC, wWo30B, pbiGONPONYCKHbIX
COOPYKEHWUI 1 Op.).

P usnko-mexaHnyeckme, dunbTpauMoHHble U Tensodusnyeckue
XapaKTe pUCTUKU FPYHTOB, UCMONb3yeMbIX ANA BO3BeAEHUSA MITOTUH

4.12 [1na npoekTnpoBaHUS NroTUH 1 Aamb 13 rPyHTOBLIX MaTepuarnoB He0b6xoaMmMo
onpedenuTb CodepxaHne B [PyHTax BOAOPaACTBOPUMBIX COMel, a Takxe
OpraHM4eckux npuvMecen W CcTeneHb WX pas3noxeHus. [Ona  KaMHa u©
KPYNHOOBTOMOYHbIX MOPOA CrieQyeT onpeaensaTb BO4OMNOMOLEHNE.
XapakTepucTukm rpPyHTOB (MPOYHOCTHbIE, aecdopmaLMoHHbIE,
GunbTpaUMoHHbIE) crieayeT onpeaensTb B cooTBeTcTBMM ¢ TOCT 26263, ¢ y4eToM
COCTOSIHUSI MAOTHOCTM, BII@XHOCTM WU TemnepaTypbl, B KOTOPOM TpPyHTbl OyayT
HaxoOUTbCA B MMOTMHE B MpOLIECCE ee CTPoUTEnbCTBa M JKChnyatauuw; Ans
nnotMH | kmacca - C yy4eToM nocrefoBaTenbHOCTUM BO3BedeHUs U Buaa
Hanps»KeHHO-Aed0PMMPOBAHHOIO U TEMMNepPaTypHO-BNaXXHOCTHOTO COCTOSIHUS.

4.13 [Ana npoekTupoBaHua NnoTuH | u Il knaccos cnegyet Takxe onpenendrb:
COMPOTUBIEHNE CXaTUMIO U KO3(MUMEHT pasMsaryaeMocTU UCXOOHOW FOPHON
nopoAabl - ANst KAMHS Y KPYMHOOBMOMOYHBIX FPYHTOB;
UNBTPALMOHHBIE U NPOYHOCTHbIE XapaKTEPUCTUKU HaMbITbIX M YIIOXEHHbIX
OTCbIMKOW B BOAY MPYHTOB C Y4ETOM aHU30TPONuu;

MPOYHOCTb Ha OOHOOCHOE pacTskeHne Ty (B Crydasix HeobxooMMocTu
NPOBEPKN TPELLMHOCTOMKOCTM TMIMHUCTBIX NPOTUBOMMIBTPALIMOHHBLIX YCTPOWCTB
NMoTWH 1 gamb);

Yron BHYTPEHHETO TPEHUS N yAENbHOE CLUENIEHNE A KaMEeHHOM Habpocku npu
pasfnMYHON CTEMNEHM 3arnoSiHEHNsT ee NyCTOT NbAoM (B Criydae Nnbaoobpa3oBaHns B
HW30BOW NpUsme).

4.14 XapakTepuCTUKM FPYHTOB, MpeAHa3Ha4YeHHbIX AN YKNagku B Teno NIioTUH U
Aamb, a Takxke rpyHTOB MX OCHOBaHWW credyeT ycTaHaBnMBaTb NO Martepuanam
WHXXEHEPHO-Tre0NIOrMYECKNX 1 reoMexaHnYeCcKmMxX CcregoBaHui.

Mpy NpPoeKTMpOBaHUM FPYHTOBBLIX CoopyxeHun | n Il KnaccoB xapakTepucTUKn
ncnosnb3yeMblX CMecen onpedenstoT nyTem cneyunanbHbiX UCCNeaoBaHnn.

XapakTepuCTUKM PYHTOB HaMbIBHbIX MAOTWMH YCTAHABNMBAKOT C Y4ETOM AaHHbIX
O MMOTMHAaxX - aHarnorax, BO3BEeOEHHbIX W3 KapbepHbIX [PYHTOB, ONM3KMX MO
3EepHOBOMY COCTaBy M dpopMe 4acTuL, K rpyHTaM NpOeKTUPYEMOrO COOPYKEHNUST NI
pesynbTaTam npoBeaeHUs OnbITHOrO HaMbIBa.

Mpy Ha3HaYeHUM XapakTEepUCTMK T[PYHTOB HaMbIBHbIX MNMOTUH HaONEXUT
Y4UTbIBaTb  (UMbTPALMOHHBIE W MPOYHOCTHBLIE XapakTEPUCTUKM C  Y4EeTOM
aHN30TPONUN.

[ns HeogHOPOAHbIX 3eMISHbIX HaMbIBHbIX MAOTMH (cMm. 6.10)  dmsmko-
MeXaHU4YecKkme XapakTepUCTUKN HaMbITOrO rpyHTa cneayeT onpeaensTb OTAeNbHO
OIS KaXKO0M 30HbI.
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4.15 HopMaTuBHbIE N pacyYeTHble 3HAYEHUS] XapPaKTEPUCTMK MPYHTOB (MSIOTHOCTD,
NPOYHOCTHbIE, AedOPMaLMOHHbIE 1 MNbTPALNMOHHbIE NOoKa3aTenu 1 T.4.) crnegyeT
yCTaHaBnMBaTb MyTEM CTaTUCTUYECKOW 06paboTkn pe3ynsTaTtoB MNOMEBbIX U
nabopaTopHbIX onpeaeneHuii.

PacuyeTHble 3HaYeHWs XapakTEepUCTMK HaMbIBAEMOrO TrpyHTa (nNecy4aHoro,
rPaBMMHOTO, rarie4YHUKOro) Bbile YPOBHS BOAblI B MpygKe MOryT NPUHUMAaTbCs Mo
Tabnuue 2 ¢ KOpPEKTMPOBKON MO pe3yrbTaTam OnbITHOrO HamblBa.

Tabnvya 2

pyHT IMnoTHOCTb Yron BHyTpeHHero || KoaddpmumneHT

04, T/M3 BOOOHACbILLEHHOro m/cyT
rpyHTa ¥, rpag.

Mecok:

MbifieBaTbIN 1,35-1,50 22-24 0,5-5

Menkum n cpegHui | 1,45-1,60 24-30 2-25

KPYMHbIN 1,55-1,65 30-32 5-35

rpaBernucTbIn 1,60-1,75 32-34 10-50

paBUiiHBIN c | 1,70-1,90 34-36 >30

coaepxaHvem

necka <50%

MprmeyaHus

1 [laHHble NpyBeAEeHbl AN TPYHTOB C MIOTHOCTBIO YacTuy & ; = 2,65-2,70 T/m

2 borbwwe 3HavyeHWs NroTHOCTU &5 W KoadpdmumeHTa dunbTpauum &
OTHOCATCA K TPYHTY C 3epHaMW OKaTaHHOW POpMbl, MeHbLUME - K TPYHTY C
HeoKaTaHHbIMU 3epHaMW.

3 bonblwme 3HayeHMs yrma BHYTPEHHErO TPEHUSsI OTHOCATCSA K FPYHTY C
HeoKaTaHHbIMU 3epHaMM, MEHbLLIME - K TPYHTY C 3epHaMm okaTaHHOW hOpMbI.

4 Tpu ydeTe aHU3O0TPOMMU HaMbITbIX NecYaHblX rPYHTOB pekoMeHOyeTcH B
pacyeTax dunbTpauum W YCTOMYMBOCTU OTKOCOB  HaMbIBHbIX  MIOTWH
KOppeKTUpoBaTb MpuBEOEHHbIEe 3HaYeHns KoaduumeHTa unbTpaumm u yrna
BHYTPEHHEro TPEHWs COrNacHoO ONbITHLIM AaHHbIM.




MNOTHOCTB CYXOro rpyHTa Ans YacTeil HaMbIBHbIX NNOTUH, HAMbITLIX NoAd Boay,
crnegyeT NpuHUMaTh Kak cpegHee apndmeTn4eckoe NMIIoTHOCTM CYXOro rpyHTa o4 U

MMOTHOCTMN £ in HAMbIBAEMOTO FPyHTa B MakCUMaribHO PbIXITIOM COCTOSIHUM.

MPOYHOCTHbIE XapaKTEPUCTMKMU KPYMHOOBSIOMOYHBLIX FPYHTOB [JOMycKaeTcs
onpefensTb MO aHanoraM M Ha OCHOBE MOAENMPOBaHUS KX COCTaBOB MU
NpoBeaeHNs UCMbITaHUN Ha MOAENbHbLIX CMECSIX.

4.16 lMNokasaTenu msnKko-MexaHN4YECKMNX XapakTEPUCTUK MPyHTa A1 COOPYXEHUS B

LLeNoM UIn OTAENbHbIX Ero YacTeln YCTaHABMMBAKOT NPU PacveTHOWM NMOTHOCTU 24,
onpenensaemMon ¢ 4oBeEPUTENbHOM BEPOSATHOCTLIO o =0,95.

4.17 TNOTHOCTb CROXEHUS FPyHTa MOXET HasHayaTbCs NepemMeHHOW Mo BbICOTE
3eMISHbIX HACbIMHbIX, KAMEHHO-Hab POCHbLIX NIOTUH C YY4ETOM:

M3MEHYMBOCTN COCTaBa W CBOWCTB [PYHTOBOrO MaTepuarna B Kapbepe W
pacnonoXeHns rpyHTa B Terne MioTWHbl (Kak Mo BbICOTE, Tak W MO 3dfeMeHTam
npogomns);

Harpy3oK OT BblLLUENEXALLWMX CIIOEB IPYHTa;

HanpsPKeHHO-Aed0PMMPOBAHHOIO COCTOSIHUS;

cnocoba OTChINKWU W YNSIOTHEHUS TPYHTOBOrO MaTtepuana U WMHTEHCUMBHOCTM
BO3BEOEHUS.

[ns nnoTuH, oTCbINaeMbIX U3 KapbepoB, B Clly4ae HEOQHOPOLHOCTM UX COCTaBa
M CBOMCTB MO ero nnowaam u (unm) no rnybrHe NOTHOCTb YKMagKu rpyHTa
HasHa4aloT B cooTBeTcTBUM C 4.15, ncxoast N3 KOHKPETHLIX MPYHTOBbLIX YCIOBUIA
pa3pabaTtbiBaeMoro y4actka MecTopoXageHus.

[ns nnoTvH, BO3BOAMMBIX B CEACMUYECKMX parioHax, MMOTHOCTb CrIOXEHUS
rpyHTa B BepxHeW 4acTu mx npodmna OOfpkHa HasHavyaTbCHd B COOTBETCTBUM C
TpeboBaHuAMM npoekTa. Pasmepbl 3TOW 4YacTu ONpeaenslT pacyeTom B
3aBMCYMOCTM OT KOHCTPYKLUM MAOTUHbI.

OKoH4aTenbHO HeobXoAUMYIO MIOTHOCTb CIOXEHWUS] TPYHTa MPUHUMAOT MO
pesynsTatam CpaBHeHUA TEXHUKO-3KOHOMMUYECKMX nokasatenem
pa3pabaTtbiBaeMbiX BApUaHTOB.

418 B npoekTax HeobGxoaMmo npegycMaTpuBatb FEOTEXHUYECKMA KOHTPOIb
COCTOSIHWS TeNna U OCHOBaHWS NSOTUHbI B NPOLLECCE ee BO3BeaEHUS.

419 Ona nnotmH | wmn I kKnaccoB w13 TrPyHTOBbIX MaTepuanoB cneayer
npeaycMaTpuBaTth OMbITHbIE OTCLIMNKY M YKaTKy UMW HaMbIB FPYHTOB Ha yvacTkax,
npeanodTUTENBbHO  pacnonaraeMblx B npedenax  npoguibHbIX  06beMoB
NPOEKTMPYEMOIrO COOPYKEHUSA, ANst OTPabOTKM TEXHOMOMMM CTPOUTESNbHBIX paborT,
YTOMHEHUS pacYeTHbIX XapaKTepUCTUK, a [ANA HaMbIBHbIX MMAOTMH W MMOTWH
BO3BOOMMbIX  OTCbIMKOM [TPyHTa B  Body Takke And  onpegeneHus
dpaKLMOHMPOBAHNSA FPyHTa MO AfIMHE OTKOCa HaMblBa.

MNOTHOCTE  KPYNMHOOBNOMOYHbLIX TPYHTOB KaMEHHO-3EMMSAHbIX W KaMEHHO-
HabpocHbIx NnoTuH Il n IV knaccoe gonyckaeTcsa HasHa4YaTb MO aHaroraM ¢ y4eToMm
3EepHOBOr0 COCTaBa rpyHTa, NPOYHOCTU KaMHS Ha CxaTue, TOMNWUHbI OTCbINaemMoro
CIi0s1, @ TaKke METOA0B €ro YNioTHEHUS.

Ons nnotTuH C  HErpyHToBbIMM  NPOTMBOGMIIBTPALMOHHBIMK - 3fIeMEeHTaMu
(ovadbparma, 9KpaH) nNIOTHOCTb CIIOXEHUSI T[pyHTa Has3HayaeTcs C  y4eToMm
TpebGoBaHMN orpaHuveHus pedopmauuin 3TUX 3MIEMEHTOB AN UCKITIOYEHUS
paccTpourcTBa AedopMaL MOHHbIX LLBOB.

5 3eMnsiHble HacbIMHbIe NJIOTUHDI

5.1  3emnaHble  HacbiMHble  NMOTMHbI MO KOHCTPYKUMM  Tena w
NPOTUBOMIBTPALIMOHHBIX YCTPOWCTB B TENe U OCHOBaHWM MOApasfensioTcs Ha
BWAbl, OCHOBHbIE 13 KOTOPbIX YKa3aHbl B Tabnmue 3 n Ha pucyHke 1.



Tabnumya 3

OnemMeHTbl NNOTUHbI Bua nnoTuHbl

Teno NNoTUHbI OpHopogHas (pucyHok 1, a)

HeogHopogHas (pucyHok 1, 6, 8) ¢ akpaHOM 13
HErpyHTOBbIX MaTepuanoB (PUCYHOK 1, 2)*

C rpyHTOBbBIM S4pOM (BEPTUKANbHLIM  WIN
HaKIMOHHLIM), (pUCyHOK 1, 0)

C HerpyHTOBOM Anadparmon (PUCYHoK 1, e)

C rpyHTOBbIM 3KpaHOM (PUCYHOK 1, X)

MpoTuBodwInbTpPaLMoHHoe C 3y6om (pucyHok 1, &)
YCTPOMCTBO B OCHOBaHUM
MAOTUHBI C VHBEKLMOHHON (LleMEHTALMOHHON 1 OpYron)

3aBecon (pucyHok 1, 0)
Co cTeHKoW, LMNYHTOM (PUCYHOK 1, e)

C noHypom (pucyHok 1, x)

MpumeyaHns
1 T[pyHTOBbIE NPOTUBOGMIBTPALMOHHBIE YCTPOMCTBA HEOOHOPOAHOM

MAOTMHBI MPY GOMbLLOA MX TOMWMHE £y, (%7 &y, <1,0) Ha3bIBAOT BEPXOBbLIMU
(prcyHok 1,6) wm  ueHTpanbHbiMM  (PUCYHOK  1,8) nNpu3Mamu
(NpoTMBOGMNBbTPALMOHHBIMM), COOTBETCTBEHHO MX PACMOSIOKEHMIO.

2 KoHCTpykuMM Tena MnAoTMHbI MOIYT CcoYeTatbCA C  pPa3fnyHbIMU
KOHCTPYKLMAMU MPOTUBOMIBLTPALIMOHHBIX YCTPONCTB B €€ OCHOBaHUW; BbI6Op
3aBUCUT OT  WUHXEHEPHO-TeOSIoTMYECKNX  YCIOBUM,  (M3MKO-MEXaHNYECKNX
XapaKTepUCTMK OCHOBaHMA W OOOCHOBbLIBAETCH pacyeTaMun W  TEXHWUKO-
3KOHOMMYECKMM COMOCTaBIIEHMEM BapuaHTOB. BoO3MOXHO conpshkeHne Tena
NAOTUHBI C OCHOBaHUEM 6e3 NPOTUBOMNIBbTPALMOHHBIX YCTPONCTB (PUCYHOK 1).

* TekCT COOTBETCTBYET OpurMHany. - NpumeyaHne nsrotosutens 6asbl 4aHHbIX.

chyHOK 1 - Buabl 3e MNsIHbIX HAaCbIMHbIX MIOTUH



wl ) &y

a-X - cM. Tabrnmuy 3; 7 - Terno NMoTUHbLI; 2 - MOBEPXHOCTbL Aenpeccun; 3 - apeHax; 4
- KpenneHue oOTkoca; 5 - BepxoBad MpPOTMBOMNLTPaAUMOHHAA npusma; 6 -
avadparma; 7 - BepxoBasi npuama; 8 - Hu3oBas npusma; 9 - nepexogHele cnou; 10 -
3KpaH M3 HEerpyHToBbIX Martepuanos; 11 - rpyHToBOe 44po; 12 - ueHTparnbHas
rpyHTOBas NpOoTMBOMMNLTPALUOHHAS npusama; 13 - WNYHT unM cTeHka; 14 - NOoHyp;
15 - WHbekUMOHHas (UeMeHTauuoHHasa) 3aBeca (Bucsvas); 16 - 3y0; 17 -
Nog3KpaHOBbIN CION;

# - BblCOTA@ MJIOTWHbI, & - LWMPWHA NNOTUHBI MO  HM3Y; &, - LWMPKHA
MPOTUBOGMILTPALIMOHHOTO  YCTPOMCTBA MO HU3Y; &y - LWMPUHA NMOTWHBI MO

rpebHto; #2p - KOIULMEHT BEPXOBOrO OTKOCA; #% - KO3GGMUMEHT HM3OBOrO
oTkoca

PucyHOK 1- Buabl 3eMNAHbIX HAaCbIMHbIX NIOTUH

5.2 MNpu NpoeKTMPOBaHUM 3eMIISIHBIX HACBIMHbLIX MAOTUH HA HECKANbHOM OCHOBaHM
cnegyeT oTaasaTtb NPEAnoYTeHUMEe OOQHOPOAHBLIM MNOTUHAM, a TaKXe NIoTUHAM C
TPYHTOBbLIM NPOTMBOGMIbTPALNOHHBIM YCTPOUCTBOM (MPU3MOWA, AOPOM, SKPAHOM).

5.3 lpu BO3BegeHUM NNOTMH B ABE WM HECKOMbKO oyepenen crefyet, Kak
npaBumno, MpPOEKTUPOBaTb WX OQHOPOAHBIMW MMM HEOAHOPOOHbIMM - C
NPOTMBOGMIbTPALMOHHON BEPXOBOWN MPU3MON SN SKPAHOM.

MpumeuyaHne - Kaxgas oyepenb MMOTMHBI OOSkHa obnagatb Tpebyemon
oMb TpaLMOHHOM NPOYHOCTLIO U YCTOMYMBOCTBIO.

5.4 3emnsHble NAOTUHBLI, gambbl, NPOTUBOMNLTPALMOHHbLIE ycTponcTea ([MdY)
HarMopHbIX COOPYXEHWN B BMOE [PYHTOBLIX 3KPAHOB, S4ep, MOHYPOB, MOXHO
BO3BOAWTb OTCHINKOM [PYHTOB B BOAYy. OTa TEXHOMOrMsi MOXeT ObiTb Takxe
nNpPUMEHeHa NPy CTPOUTENBCTBE NIIOTUH C HEMPYHTOBbLIMU DY,

[PYHT OTCbINalT B BOAY Kak B UCKYCCTBEHHbIE MPYAKW, TaK U B €CTECTBEHHbIE
BoAoeMbl (6€3 NOCTPOMKU MNepemMblYek U OopraHuMsaumM BOLOOTIMBA) C Y4ETOM
rnyGuH 1 CKOPOCTEN TEYEHMS.

TpeboBaHuMA K MaTe puanam


/picture/get?id=P0060&doc_id=1200095521

5.5 3emnsiHble HacbIMHbIE NIOTUHLI MOXHO BO3BOAWTbL M3 BCEX BMOOB FPYHTOB, 3a
UCKITIOYEHMEM:

coAepXalwmx BOAOPaACTBOPUMbIE BKIOYEHWUsI XIOpPUAHBLIX conen 6onee 5%
Macchbl, CynbgaTHbIX UM cynbdaTHo-xnopuaHbix 6onee 10% maccsbl;

coaepXalwmx He MONHOCTbIO Pas3foXMBLUMECS] OpraHWYecKkne BeLlecTBa
(Hanpumep, ocTaTku pacTeHuin) 6onee 5% macchbl UMM NOMHOCTLIO PAa3NOXMBLLMECS
opraHMyeckme BellUecTBa, Haxogswmecsa B aMOpdHOM cocTosiHun, 6onee 8%
Maccbl.

YKasaHHble PyHTbI 4ONYyCKAeTCA NPUMEHATb ANS CO34aHUs Tena NioTUHbI Npu
HamMMYuM  COOTBETCTBYIOLIErO  OOOCHOBaHUS, NPV YCIOBUM  NPOBEAEHUS
Heo6X0AUMbIX 3aLLMTHBIX UHXEHEPHBIX MEPOMNPUSATUI, a Takxe cobniogeHnsa npasun
OXpaHbl NOBEPXHOCTHBLIX BOZ, OT 3arpsi3HEHUS.

5.6 [na co3gaHusa rpyHTOBbLIX NPOTUBOGMLTPALMOHHBLIX YCTPOMUCTB B Tere U
OCHOBaHMM MNIIOTWHbI (3KpaHbl, S4pa, MOoHypbl, 3yObs) crnegyeTr MNPUMEHSTb

cnaboBOAONPOHML@EMbBIE TMIMHUCTBLIE TPYHTbI C KO3MMIMULNEHTOM dmnbTpaumn i
<0,1 M/cyT “ npu uucre nnacTuyHocTn £ F: 20,05 (NpU COOTBETCTBYKOLLEM

o6ocHoBaHuM { » 20,03), a Takxe UCKYCCTBEHHbIE IPyHTOBbLIE CMECH, coaepxaLlme
IMWHUCTBIE, MecyaHble, APecBSHble W KPYMHOOGIOMOYHbIE TPYHTbI; COCTaB
FPYHTOBOM CMecu cregyeT onpedenatb MO pesynbratam  UCCRefoBaHUA U
NPOBEPKM €ro B NPOU3BOACTBEHHLIX YCIOBUSIX HA OMbITHLIX OTChINKax U BblOnpaTh
Ha OCHOBaHWUM TEXHUKO-9KOHOMMUYECKOIO CPaBHEHWS BapnaHTOB.

[na aKpaHOB M MOHYPOB BpeMEHHbIX coopyxeHun n nnotuH lll n IV knaccos
gonyckaetcss  npumeHaTb Topd (¢ ydyetom 4.4), npudem HeobGXoammo
npegycmaTpuBath 3alLMTHOE NOKPbITUE N3 MUHEParbHbIX TPYHTOB.

5.7 TllecyaHble TpPyHTbl (MenKue, CPedHer KPYMHOCTU U KPynHble) crieayet
NPUMEHSTb ANS O4HOPOAHbLIX MAIOTMH M MAOTUH C LEHTpanbHOW WM BepXoBOW
NPOTUBOGMINLTPALIMOHHON MPU3MoK, ecrnm obecne4vmBaeTcd MNbTpaLUMOHHANA
NPOYHOCTb MPYHTOB NSIOTMHBI, @ BEMUYMHA MINLTPALMOHHOTO pacxoda BoAbl Yepes
ee Teno gonycTuma no pesyrnstaTtam BOAOXO3SANCTBEHHbLIX U SHEPrO3KOHOMUYECKUX
pacyeToB.

5.8 TlecyaHble W KPYNHOOBMOMOYHbLIE TPYHTbI AOMYCKAaeTcss MNpUMEHATb 6e3
OrpaHUYeHNn ONA NpU3M 3eMMSHbIX HACbIMHbIX MAOTMH MNpu obecneyeHun ux
CONpsieHns ¢ NPOTUBOGMbTPAaLMOHHBIM YCTPONCTBOM M OCHOBaHMEM. YKa3aHHble
rPYHTbl OOmkHbI obrnagatb TpebyemMon MNpPOYHOCTbIO, MOPO3OCTOMKOCTbIO U
BOAOCTONKOCTbIO.

OT1KoCbI U rpe6eHb NNOTUHBI

5.9 KpyTu3Hy OTKOCOB MSIOTUHbI HAAMEXWUT HasHayaTb, MCXOOs W3 YCIOBUS WX
YCTOMYMBOCTH, C YHETOM:

PM3NKO-MEXaHNHECKMX XapaKTEPUCTUK FPYHTOB Tena nioTUHbI U OCHOBaHUS;

OEVCTBYIOLLMX HA OTKOCbI CWn: COOCTBEHHOrO Beca MPyHTOB Tena MNMoTWHbI,
BO34eNCTBUS BOAbl (B3BELWMBAHWS, (OUIbTPALMOHHBIX CWUM,  KanumnspHOro
0aBnNeHns1), CEMCMMYECKMX U ONHAMUYECKUX BO3OENCTBUN, BHELLUHMX Harpy3oK Ha
rpebHe n oTkocax u ap.;

BbICOTbI NMOTUHBI;

npounssoacTea paboT No BO3BEAEHMIO MIOTUHbI;

CBOVCTB MaTepuana n oCobeHHOCTEN KOHCTPYKLUM NPOTUBOGMIILTPALMOHHBIX
YCTPOWUCTB.

Mpn npeoBapuUTenbHOM  HasHayYeHWM  KPYTM3Hbl  OTKOCOB  JOMycKaeTcd
Nnonb3oBaTbCHA  aHanorMyHbIMWU  OJaHHbIMA  MOCTPOEHHbLIX  COOPYXEHUW C
nocneayroLLen NPoOBEPKON pacHETOM YCTONYMBOCTN OTKOCOB.



5.10 Ha oTkocax nfioTWH, Kak npaBwso, creayeT npegycmatpvBaTb YCTPOWCTBO
B6epm, onpedensas WX YUCMO B 3aBUCUMOCTW OT BbICOTbl MIOTWHBI, YCIOBWUIA
npounssoacTea paboT, TUNOB KPenneHusi oTKoca 1 ero obLUe yCTONYMBOCTW.

Bepmbl criegyeT npegycmarpusatb Ha BEPXOBOM OTKOCE Y HUXHEN rPaHuULLbl ero
Kpennenus Ana co3gaHus Heobxoaumoro ynopa, Ha HW30BOM OTKOCE - AnNs
cnyxebHbix npoe3goB, cbopa M oTBOAA aTMOCHEPHbIX BOA, pasMeLleHUS
KOHTPOMNbHO-M3MepuTensHon annapatypbl (KUA).

5.11 WnpuHy rpebHs nnoTuHbI cnegyeT ycTaHaBNMBaTh B 3aBUCUMOCTM OT YCIIOBUIA
Npon3BOACTBa paboT M akcnnyaTauun (MCNoOnb3oBaHMA rpebHa gns npoesaa,
npoxoga u Apyrux uenemn), Ho He MmeHee 4,5 M.

WnpurHy rpebHsA NAOTUHBI B MECTaxX COMPSPKEHUS C APYMMU COOPYKEHUSIMU UMK
¢ 6eperamu cneagyeT ycTaHaBnMBaTb B COOTBETCTBUM C KOHCTPYKLIMEN CONPSKEHNS
N HeOBXOAMMOCTbIO CO3A4aHUS TEXHOSOMMYECKUX NIOLLAAOK.

512 OtmeTky rpebHa nnoTuHbI CcregyeT HasHadyaTb Ha OCHOBE pacyeTa
BO3BbILLUEHWS €ro Haf, pacyeTHbIM YPOBHEM BOAbI.

BosBblweHre rpebHa MnoTWMHbI HaAnexuT onpegensaTb AnS ABYX CryvyaeB
CTOSIHVS YPOBHS BOAbI B BepxHeM bbede:

npv HopManbHOM nognopHom ypoBHe (HITY) unm npm 6onee BbICOKOM ypoBHE,
COOTBETCTBYIOLLEM NPOMNYCKY MakKCMMarbHOrO naBofKa, BXOASILWEro B OCHOBHOE
CoyeTaHue Harpy3oK 1 BO3AeNCTBUN;

npy OpPCUMPOBAHHOM MNOAMNOPHOM ypoBHe (PITY), wnm  gpyrom ypoBHe,
OTHOCVMMOM K OCOBbIM COMETaHNAM Harpy3oK 1 BO30eNCTBUN.

BosBbileHe rpeGHsA MMoTuHbLl %, B 0BGOUX cnydasx onpeaenseTca Mo
dopmyne

’gg.s =?"Eg.sef +"Egrunl% ta, (1)

roe Vi, - BETPOBOW HAroH BoAbl B BepxHeM Gbede;

Hyme, - BbICOTA HAKaTa BETPOBbLIX BOSH 06ecneYeHHOCTbI0 1%);
@ - 3arnac BO3BbILLEHUS TPEOHSA NMOTWHbI; 3anac @ onpeaenstoT Kak 6onbLuyo

13 BenmuuH 0,5 M 1 0,14+, (%12, - BbicOTa BOMHbI 1% BEPOSATHOCTU NPEBLILLEHNS).

N3 p[Byx nonyyeHHbIX pe3ynbTaTtoB pacdeta cregyet Bblbupatb 6Gonee
BbICOKYIO OTMETKY rpebHsi.

Mpy onpeneneHn NepBbiX ABYX craraeMbix dopmMyrbl (1) crieayet npuHMMaThb
obecneyeHHOCTN CKOPOCTY BETpa A8 pacyeTa 35IeMeHTOB BOMH, HaKaTa M HaroHa
npy“ OCHOBHOM COYETaHWM Harpy3ok u Bosgencteun (npyu HI1Y), npu ocobom
COYETaHMM Harpy3ok 1 Bosgencteui (mpu OrY) atm obecneyeHHoOCTU criegyet
NPVHUMAaTb B COOTBETCTBUM C KITACCOM COOPYXKEHMS.

3anac gna Bcex KraccoB MMOTUH AorkeH ObiTb He MeHee 0,5 m. B crniyvae
BbIMOMHEHUA B NIOTMHE NPOTMBOMMMLTPALMOHHOIO YCTpoWCTBa B BUAe
acanbTobeTOHHON AnadparMbl BENMUYMHA ¢ AOIDKHA Has3HayaTbCs C Y4ETOM
MOHWMXEHUs1 OTMETKM rpebHsa Anadiparmbl 3a CHET pacTeKaHUs ee BO BPEMEHM.

Mpy BO3BEOEHUN NNOTMHBI B CENCMUYECKUX parioHax OTMETKY rpebHst cnegyet
HasHa4YaTb C Y4eTOM BbICOTbl PaBUTALMOHHOW BOfHbI, BO3HUKAKOLWEN B
BOAOXpaHMWMWE B crydae o0pas3oBaHMA B HEM  CEMCMOTEKTOHUYECKMX
oedopmMaumin  Npu  3eMIETPSICEHNM,  ONpedensemMon  COOTBETCTBYHOLLMMM
pacyeTamu.

OTMeTKy rpebHa NAOTUHBI MPOEKTUPYHOT C YY4ETOM CTPOUTENBHOMO Noagbema,

Ha3Ha4YaeMoro CBepX OMnpeaerieHHOro BO3BbllleHus %, . BenmunHy cTpoutenbHoro
noabeMa onpenenstoT No NporHosnpyemon ocagke rpebHsa cornacHo 9.16 n 9.17.



5.13 Mpn HanMuum Ha rpebHe NNOTUHBLI CMJIOLWHOrO napaneTta, pacCYMUTaHHOIo Ha
BO3JENCTBME BOJSH, BO3BLbILIEHWE €r0 Bepxa Hag YpPOBHEM BepxHero Obedha
HagnexuT npVHUMaTb He HWke 3Ha4YeHun, nomnyvyeHHbIX no opmyne (1).
BosBblweHre rpebHst NoTUHBI B 3TOM Crydae HasHadatoT Ha 0,3 m Hag HITY wnm
Ha oTmeTke OITY, npuyem npuHMmaroT 6onee BbICOKYIO U3 HUX.

514 B cny4vyae ecnm rpe6eHb NNOTUHbI NN ee HagBOAHblE OTKOCbI CJIOXKeHbl 13
MMHUCTBLIX TPYHTOB, crneayetr npegycMmarpmBatb UX 3auymty OT CE€30HHOro
npomMep3aHnd CJyioeM necHaHoro, FpaBMVIHOI'O mnn LLI,e6eHVICTOFO rPyHTAa. TOJ'ILLI,VIHy
3allMTHOro crioga crieayet HasHad4atb B COOTBETCTBUM C  TEernroTeXHUYECKMMU
pacyeTamn. |_|pVI COOTBETCTBYHOLLEM 0obocHoBaHUM AonyckaeTcA He
npegycMmatpumBaTtb yCTpOVICTBO 3aLlLUMTHOrO CJ104.

ernneHMe OTKOCOB

5.15 OTKOCbI 3eMMsHbIX HaCbIMHbIX NAOTUMH credyeT 3awmwatb chneumarnbHbIMU
KpenneHnsamn, pacCYMTaHHbIMW Ha BO3L4ENCTBME BOSH, NbAa, TEYEeHWn BOAbI,
N3MEHEHUS1 YPOBHS BOAbI, aTMOCCEPHBLIX OCaAKOB, BETPA Y NPOYMX KIMTMMATUYECKMX
N OpyrMx paspyLlialoumx OTKOC ¢akTOpOB  (MPOHUKHOBEHWE  3EeMIIEPOMHbIX
XXMBOTHBIX, MyYEHWS IMUHUCTOrO rPyHTa B 3UMHWIA Nepuog v ap.).

516 [Ona 3awmTbl BEpXOBOro OTKOCA, Kak MpaBuro, creayetr npuHMMaTh
CrieayoLLme B1abl KPENnJeHW:

KaMeHHble (HacbIMHbIE);

OEeTOHHbIE MOHOMUTHBbIE, Xerne306eToHHbIE COOPHbIE 1 MOHOIUTHBLIE C OObIYHOM
W NpegBapuUTenbHO HanpPsSXXeHHOW apMaTypou;

acanbToOETOHHBbIE;

Ouonorn4yeckue;

rabMoOHOBLIMM KOHCTPYKLMSIMU;

FPYHTOL,EMEHTHbIE, U3 KaMHS1 3arMTOro NNTbIM acdanbToM U Aap.

Mpn Hanmuun AaHHbIX, OOOCHOBAHHbLIX WCCIEAOBaHUSIMA UM OMNbITOM
CTpOWUTENBCTBA M 3KCNITyaTauum NioTUH, OMycKaeTcs NPUMEHATb U Apyrve BUabI
KpenneHu BEPXOBbLIX OTKOCOB, HanpuMep, rpaBUNHO-Tane4yHUKoOBLIE, U Ap.

5.17 Bua KpenrneHuna crieqyeT yctaHaBmBaTb, UICXo4A U3 TEXHMKO-3KOHOMNYECKON
OLUEeHKNM BapuMaHToB C Yy4e€TOM MaKCuMalribHOro ucnoJsib3oBaHUA CpencTsB
MexaHn3aunm U MeCTHbIX MaTepuarnoB, XapakKTepUCTUK TPyHTa Tena MIOTUHbI U
OCHOBaHuMA, arpecCmMBHOCTM BOAbI, AOONMTOBEYHOCTU KpenneHna B YCJioBUAX
aKcnnyatauunn, apxmTeKTypHbIX Tpe6OBaHI/Il7I.

518 KpenneHne BepxoBOro OTKOCA MSOTUHbI  OENATCS Ha  OCHOBHOE,
pacnoniokeHHOe B 30HE MaKCUMaribHbIX BOSHOBbLIX M efOBbIX BO3OENCTBUN,
BO3HMKaOLLMX B 3KCMMyaTauWOHHbIN nepuon, U obrnerdeHHoe - HWKe OCHOBHOMo
KpensneHusi.

BepxHen rpaHuLen OCHOBHOIO KpenneHusl, Kak npaBurio, cregyet cyuTaTb
OTMETKY rpebHS MOTUHbI.

B cnyyae 3HaunTenbHOro BO3BbILWEHUS rpebHA Hag pacyeTHbIM YPOBHEM BOAbI
OCHOBHOE KpensieHve creayeT 3akaHuMBaTb Huke rpebHs Ha OTMEeTKe BbICOThI

HakaTa #.,m *; Aanee 0o rpebHsa 4oBOAST 06nerdeHHoe KpenneHue.

*

BeposTHo owmbka opurvHana. CnegyeT 4uTaTh f,. - [lpyMedanve
nsrotoBuTensi 6asbl 4aHHbIX.

5.19 HwxHIO rpaHULy OCHOBHOIO KpenneHusi crieqyeT HasHayaTb, cuuTasl oT
MMUHMMArbHOMO YPOBHSI CPaboTKM BOAOXPaHUIMLLA Ha rnyGuHe

b= 2.331% . (2)



Mp 3TOM HWKHAS TrpaHMUA OCHOBHOIMO KpemnsieHus JofbkHa ObiTb  Hbke
MWUHUManbHOIo YPOBHSI CpaboTkM BOAOXpaHUNMLIA HE MeHee YeMm Ha 1,5¢, rge ¢ -
pacyeTHas TomLMHa NeastHoro NoKpoBa.

MpumedaHne - OOMerHeHHoe KpenneHne [OOMKHO 3awmuaTb OTKOC OT
NOBPEXOEHUA NPV BO3OENCTBUM bOa, BOMH U TEYEHUA HE TOMbKO B MpoLecce
HOPMarbHOM SKCMfyaTauun COOPYXEHMSl, HO W B MNepuodbl HaMONHEHUA W
OMNOPOXHEHMS BoAoOXpaHunmwwa. O6neryeHHoe KpenneHve OOSPKHO conpsaratbCs C
OCHOBaHWeM MNOTUHbI UK ¢ BepMOoNn, HanpuMep, YCTPONCTBOM yropa 13 KaMHs Uin
OeToHa.

B cnydae yctponcTBa KpenneHus aHa nepen COOpyXEHNEM KpernreHne oTkoca
NSIOTWHBI AOIDKHO ObITh COMPSXKEHO C HUM.

5.20 [lpyu conpshkeHWM OCHOBHOMO U OBMErHEHHOrO KpenreHnss Heobxoammo
npegycMaTpyBaTbh KOHCTPYKTUBHbIE Mepbl, Hanpumep, YCTPOMCTBO B BuAe ynopa
n3 KaMHs unn G6etoHa. Pa3mepbl ynopa crnegyeT HasHayaTb B 3aBUCKMMOCTM OT
KPYTU3HbI OTKOCA, a Takke KoadbuLMeHTa TPeHVss MaTepurarna KpenneHust 1 ynopa
Mo rpyHTY OTKOCa.

521 [Ona KpenneHusi OTKOCOB KaMEHHOM HabpOoCKoW, B TOM 4uCrie 3anmTou
achanbToMm, criegyet nNPUMEHATb, Kak MpaBwuio, HECOPTUPOBAHHLIN KaMeHb
(ropHyto maccy).

5.22 Heobxogumble Maccy 1 pasmMepbl OTAENbHbIX KAMHEN B HAOpPOCKe KpenneHus
OTKOCOB, KOMMYECTBO KaMHEW pa3MepoOM MEHbLLE PaACYETHOro, a Takke TONLLMHY
KpenneHus crnenyeT onpeaendrtb pacyeToMm.

5.23 TonwuHy KpenneHus 13 KameHHOW HabpocKu criegyeT MpuUHMMaTb C y4eTOM
BO3MOXHOCTU 4aCTMYHOTO BbIHOCA MENKUX YacTuy K3 Hee npu  BOSIHOBOM
BO3ENCTBUN, MNOOBUXKKN KPYMHBLIX KaMHeW, Npu NegoBOM BO3AENCTBUN YNNOTHEHUS
mMaTepuana KpenseHus®, a Takke M3 OnbiTa 3JKChnyaTauum aHanornyHbiX

KpenneHuit, Ho He MeHee 3d;z5, e d;25 - AMAMETP KamHsl, Macca KOTOPOro
BMecCTe ¢ maccon 6onee menkux pakuui coctaenseT 85% macchl BCen kKaMeHHOM
HabPOCKU KpenneHus.

* TekcT COOTBETCTBYET opurnHarny. - I'IpmmeanMe nsrotoBuTena 6asbl OaHHbIX.

524 [na kpenneHus OTKOCOB criedyeT MPUMEHSITb KaMeHHble maTtepuanbl 13
U3BEPXKEHHBIX, 0OCadO4YHbIX W  MeTamopdmyecknx nopog, obnagarowmx
HeobXxoa4UMON NPOYHOCTBIO, MOPO30CTOMKOCTbLIO M BOOOCTONKOCTHIO.

5.25 MoHOnMUTHBIE Xene3obeToHHbIE KPenieHnss OTKOCOB criedyeT NpPoeKkTUpoBaThb,
Kak npaBusno, B BUAe cekuun paamepom He bonee 4545 m kaxaas, pasgeneHHbIX
Mexay cobon TemnepaTypHbIMM MOMNEPEeYHbIMM U 0CagoyvHbIMK wBaMu. Cekuum
KperneHus crnegyeT NpoekTUpoBaTh COCTOALLMMN U3 OTAENbHbIX NIUT.

[MnuTel, Kak npaswuno, cregyeT MpUHMMaTL NPAMOYroNbHOW  OpMbl  C

COOTHOLUEHMEM CTOpPOH 15 i/ &y £2, me &#; - MeHblUas CTOPOHa,
pacrnonaraemasi NeprneHaukynspHo ypeay BoAbl; pasMep HasHadvaetcsl paBHbiM 0,4

M, rge » - pacyeTHasi AfnvMHa BOMHbI, HO He Gonee 20 M. YBenuyeHue ANVHbI
CeKuMn JonyckaeTcs Npu Haanexawem o6ocHoBaHMW. B npegenax Kaxaon cexkumm
apMUpoBaHWe A0IMKHO ObITb HEMPEPbLIBHbLIM.



5.26 [ubkne OGecClWOBHbIE KpEMnreHuss OTKOCOB Ha OCHOBE acdarbToBbIX
MaTepuasnoB (acdanbTobeToHHbIe, U3 KaMHSA 3anmMToro NMTbIM acdanstoMm U T.n.)
pacCcumnTbIBAOTCA U MPOEKTUPYHOTCS U3 YCIIOBUN:

obecneyeHns nx yCTOM4MBOCTU HA OTKOCE;

MPOYHOCTM MPWU BOSMHOBbLIX W NEAOBbIX, B TOM YMCME M MOBTOPSIIOLLMXCH
BO3ENCTBUAX;

COXpaHEeHMs1  CMIIOWHOCTU  (TPELLMHOCTOMKOCTN) B 3MMHEE BpeMs Mpu
oTpuLaTenbHbIX TeMnepaTypax BO3ayxa;

UCKITIOYEHMS PasXKEHUS MO4 HUMW TPyHTa NpU yoapHbIX (OMHaMU4YECKMX)
BO3ENCTBUAX.

5.27 KpenneHne oTKOCOB U3 COOPHbLIX >kene3obeTOHHbIX nnuT  criegyet
NpoeKTUpoBaTb C OMOHOMMYMBaAHMEM KX B cekuuu. [pM COOTBETCTBYIOLLEM
060CHOBaHWUN OOMNYCKAETCHA KpenneHue 13 HEOMOHOMMYEHHbIX NIUT C OTKPbITbIMU
LBaMu NpW KOHCTPYKLMK, He JONyCcKaloLen BblIHOCa YacTul, rpyHTa Tena nioTUHbI.

MakcumaneHbIM pasmep MuT criegyeT ycTaHaBnMBaTb, UCXOAA U3 YCIIOBUM
TpaHcnopTUpoBaHusa 1 yaobcTea yknagkun nx Ha oTKocC.

5.28 TonwpmHy MOHOMUTHBLIX M COOPHBIX Xene3obEeTOHHbLIX KPenneHun cregyeT
onpefensaTb pacyeToM UM No aHarnoram.

5.29 lMpu nonormnx oTkocax NioTuH (1:7-1:12) n BbicoTe BOMHLI He Gornee 1 M MoXeT
ObiTb MPUMEHEHO OONEerYeHHoe KpenmneHve B BuAae Crosi KpyrnHOOGIOMOYHOMo
FPYHTa, KPYNHOCTb YacTuL, U TOMWMHY KOTOPOro crieayet onpenensiTb pacyeToMm
Unn nccnegoBaHnsIMM.

5.30 KpenneHnve HM30BOrO OTKOCa cregyeT BblOMpaTb B 3aBUCMMOCTU OT
mMartepuana, u3 KOToporo Bo3BedeHa HM30Bas npuama MnoTuHbI, C LeNblo 3almThl
ero oT aTMocepHbIX BO3OENCTBUA U paspyLUeHUs 3eMIEPONHLIMU KMBOTHbLIMU.
[na KpenneHust HN30BOrO OTKOCAa M3 MEeCYaHbIX UK MUHUCTBLIX FPYHTOB Crieayer,
Kak npasuso, NPMMEHATb NOCEB TpaB MO pacTUTeNbHOMY crioo TonwwmHon 0,2-0,3
M, OTCbINKYy LWeOHs wnM rpaBua crnoem TormwmHom 0,2 M w gpyrve Buabl
0B nerdeHHbIX NOKPbLITUN.

Ona cbopa u oTBO4a MMBHEBLIX WU MABOAKOBLIX (OT CHEroTasHusl) BOA Ha
HM30BOM OTKOCE M 6Gepmax 3eMnsiHbIX MIIOTMH Heobxoaumo nNpeaycMOTpeTb
CUCTEMY NPOAOSIbHBIX 1 NMOMEPEYHbIX BOLOCOPOCHLIX FTOTKOB.

5.31 Ecnm HM30BOM OTKOC MoABEPKEH BO3OEWCTBUIO fbda M BOMH CO CTOPOHbI
HWkHero Obedpa, ero KpenneHne cregyeT pacCcuUuUTbiBaTb Tak Xe, Kak U Ong
BEPXOBOro OTKOCA.

5.32 Mopg KpenneHnem OTKOCOB, BbINOMHEHHBLIM B BUAE KAMEHHON HabpoCcKK, NINUT C
OTKPbITbIMA  LUBAMW WM CO CKBO3HbIMM OTBEPCTMSIMM W T.M., criegyeT
npegycMaTtpuBaTb 06paTHble (UNbTPbI, KOTOPbIE MOMYT COCTOSITb U3 OQHOMO CIIOS
pa3HO3EpHUCTOro Martepuana wnM AByX CIOEB MaTepuarioB C pasfnyHbIMK MO
KPYMHOCTM YacTuMLaMKi, a Takke W3 UCKYCCTBEHHbIX BOAOMNPOHMLAEMbIX
mMaTepuanoB (CTEKIOBOSIOKHO, FEOTEKCTUMb U T.1.).

5.33 Matepuan gna obpaTHoro dmnbTpa, YUCIO CII0EB U UX TOMNLLWMHY BblOMpaloT B
3aBMCMMOCTM OT CBOWCTB FPyHTa OTKOCA, Hanu4mns 1 coctaBa MECTHOrO MaTtepuana
N pe3ynbTaToB TEXHUKO-3KOHOMUYECKOTO CPaBHEHWSI BAPUAHTOB.

5.34 lMog obpaTrHbiMK UNETPaMM Ha OTKOCax M3 TMUHUCTLIX, MENKO3EPHUCTbLIX
necyaHbIX UM pasxKaloLLmMxXcs npu AUHaAMUYEeCKUX Harpyskax rpyHToB criegyet
yKnagblBaTb MeCYaHylo MNpuUrpysKy, 3epHOBOW COCTaB W TOMWMHY KOTOPOM
YCTaHaBMMBAOT Ha OCHOBaHUW [daHHbIX WCCMedOBaHUM [PYHTOB, pacyeToB
YCTONYMBOCTU U (PUNbTPALMOHHOM NMPOYHOCTH.



5.35 log KpenneHnsiMM 13 MOHOJSUTHBLIX UM COOPHLIX Xene300eTOHHbIX MuT (C
YMAOTHEHHBIMW LLBAMW UMW 3aMOHOSIMYEHHBIX B CEKLIMM) Ha OTKOCax M3 necdaHblX
WM MIMHUCTBLIX TPYHTOB CregyeT, Kak npaBuro, YKraablBaTb OAHOCIOMHbLIN
obpaTHbIV qUnbTP.

5.36 [JonyckaeTca nNpUMEHEHNE MOHOSMUTHBIX Xene3obeToHHbIX 6ecmnbTPoBbLIX
KpenneHun, obecneymBaloLMX HagexHyt0 paboTy KOHCTPYKLMK, HE OO0MYCKarLmxX
BbIHOCA MaTepuarna oTkoca Yyepes LUBbI.

5.37 KpyTusHy HeyKpensmeHHOro BOMHOYCTOMYMBOIO FPYHTOBOrO OTKOCa crepyet
NpYHUMaTb B COOTBETCTBMU C pacyeTHbIM BOSIHOBbIM BO3aencTBueM. [pu aTom
oYepTaHne OTKOCOB AOSTKHO ObiTb NPUHATO C y4eToM "npodomns OMHaMU4EeCKOro
paBHoBecus". NMpvMeHeHne HeyKkpenneHHbIX OTKOCOB AOMMKHO ObiTb 060CHOBAHO
uccrnegoBaHUAMN U TEXHUKO-3KOHOMUYECKMM COMOCTaBMEeHWEM C BapuaHTamu
YKpEnneHHbIX OTKOCOB.

NMpomwmBo¢ nnbTpPaLMOHHbIE YCTPOUCTBA

5.38 TpoTMBOUNBTPALMOHHBIE  YCTPOWCTBaA  CcrieayeT  BbIMOSMHATE U3
crabonpoHMLaemMblX PYHTOB  (MMIMHUCTBIX WM MENKO3EPHUCTLIX  MecYaHblX,
rmvHobeToHa, a Takke Topdia) WM HEerpyHToBbIX MaTepuanoB (6eToHa,
xenesobeToHa, CTanu, MNONMMEpHbIX, OWUTYMHbIX MaTepuanoB M Ap.) B Buae
BEPXOBOM WM LEHTpanbHOM NPOTUBOGMILTPALMOHHON  NPU3MbI,  3KpaHa,
Avadpparmbl, a4pa, NOHypa, LWNyHTa, CTEHKKW, B TOM YKCIie U cO34aBaeMon MeTogoM
"CTeHa B rpyHTe", LeMeHTauMOHHOM M OpYrMX 3aBec, a Mpu COOTBETCTBYIOLLEM
0BOCHOBaHMM - B BUAEe KOMOWHUMPOBAHHOW KOHCTPYKLUUW U3 [PYHTOBbLIX U
HErpyHTOBbIX MaTepuaroB, YTO NO3BOSSET BO3BOAUTb COOPYXeHus 6e3 co3gaHus
nepemMbIYex.

KombuHMpoBaHHble MPOTMBOGMILTPALMOHHBIE YCTPOWCTBA, Kak MpaBwrio,
COCTOAT 13 crieayrowmx goparMeHToB (PUCYHOK 2):

rPYHTOBOE A4pO0 U UHBEKLIMOHHASA Anadparma (pUCYHOK 2, a);

NIeHoOYHas N UHbEKLUMOHHAsA anadparma (pUcyHok 2, 6);

acanbTobeToHHas anadparmMa n MHbEKLMOHHas 3aBeca (PUCYHOK 2, 8);

rPYHTOBOE A4p0 1 "CTeHa B rpyHTe" - MHbEKLUMOHHAs amadpparma (PUCYHOK 2, 2).

PucyHok 2 - KOHCTPYKLUUU NNOTUH C KOMOMHUPOBaHHbLIMU
npoTUBOPMNbLTPALMOHHBLIMU YCTPOUCTBAMU



/picture/get?id=P00B6&doc_id=1200095521

1 - BepxoBad npu3ma; 2 - KpenneHne BEepxXOoBOro OTKOCa; 3 - rpyHToBoe S4po; 4 -
nepexogHole crion (obpaTHble GunbTpbl); 5 - HM30Bas Npuama; 6 - conpsarakoLwmn
3neMeHT; 7 - WHbEKUUOHHaa 3aBeca; 8 - nneHodyHas Auvadparma; 9 -
acanbTobeToHHas anadparma ("cteHa B rpyHTe"); 10 - "cTeHa B rpyHTE"

#p - KOAULMEHT BEPXOBOIO OTKOCA; #%; - KOI(AMLMEHT HU30BOrO OTKOCA.

PucyHok 2 - KoHcTpyKLum NSOTUH c KOMOWHUPOBaHHbIMU
npoMBOd UNbLTPALMOHHbLIMU YCTPOMCTBAMMU

Conpsralowmii anemMeHT MoOXeT NpeaycMaTpmMBaTbCs Ha YPOBHE KOPEHHBIX NMOPOA, B
TOM YuCrie C YCTPOMCTBOM NOA3EMHbIX ranepen.

5.39 lNpoTuBOGUNBETPaALMOHHLIE YCTPOWCTBA crieayeT BblbupaTb B 3aBUCUMOCTU OT
BMAA 3eMMSHON NSIOTUHbI, XapakTEePUCTUK IPYHTOB ee Tera U OCHOBaHWUS, Hanuyns
HeobXoaANMbIX rPYHTOBbIX Y HErpyHTOBbIX mMaTepuanos ans
NPOTMBOGMIBTPALMOHHBIX  YCTPONCTB, HanuMunss BEYHOMEP3MblX [PYHTOB B
OCHOBaHWK, BbICOTbl MIIOTUHbI, MOSIOXEHMA BOAOYrNOpa OCHOBAHUS U YCIIOBWUIA
npounssBoacTBa paboT No pesynbrataM TEXHWKO-3KOHOMWYECKOrO COMOCTaBneHUS
BapPWaHTOB MSIOTUH C Pa3fMYHbIMK KOHCTPYKLMaMK MDY

5.40 TonwmHy rpyHTOBOIO 9KpaHa unm sapa NnoTuHbl cnegyeT yBenMynBaTb CBEpPXY
BHU3.

MyHMManbHYIO TOMWMHY 9KpaHa wunM siapa Mo Bepxy Ha3Ha4yawT M3 YCIIoBUM
npou3soacTBa paboT, HO He MeHee 0,8 M, a NOHM3Y - Takyr, YTOObI rPagueHTbI
Harnopa UNLTPALMOHHOIO MOTOKa, MPUHMMaeMble AN [MMHOOETOHa, [MUHbI,
CYITIMHKA 1 CynecH, Ya0BNeTBOPSIM KPUTEPUIO MIbTpaLMOHHON npovHocTyh (9.5).

Y4yacTku sigpa unM 3KpaHa, a Takke MOHypa, Ha KOTOPbIX BO3MOXHO MX
npoMmepsaHve n (Mnm) pasmblB BCREACTBME 3HAYMTENbHBbIX CKOPOCTEN TevyeHus
BOAbl (Hanpumep, nNpyv noaxoge K AOHHOMY BOAOCMYCKY) crieayeT MOKpbiBaTb
3aLUMTHBLIM CIIOEM.

Cneayert Takxe npegycmarpuBarb MeponpuaTUs, Grokupytoume
TpewmHoobpa3oBaHne B NPOMEP3atoOLLEM CBEPXY FPYHTOBOM 3KpaHe unn sgpe
NAOTMHBI B MECTE €ro NpuUMbIKaHus K OETOHHOMY COOpPYXeHWU nnn GeperoBomy
CKanbHOMYy MaccuBy, UCMOMb3yd Of1s 3TOFO BPEMEHHLIN NPOrpeB UMM NOKpbITUE
NOSNIMMEPHLIM YEXIIOM COMpsSIratoLLIeEro ydacTka 6EeTOHHOro COOPYXeHUs, a Takxe -
YCTPOWCTBO B 9TOM MECTE, C BEPXOBOW CTOPOHbLI 3KpaHa Win sigpa, 3alMTHOro
CI10s1 U3 KOMbMaTUPYHOLLETO TPELLMHY MENKO3EPHMCTOro (NecyaHoro) Matepuvana.

5.41 'pebeHb rpyHTOBOrO 3KpaHa (Mocne OKoHYaTENbHOM 0CaAKM NIOTWHbI) LOIPKEH
ObITb Bblile PI1Y ¢ y4eToM BbICOTbI BOSHbI M BETPOBOIrO HaroHa Boabl (5.12).

MpebeHb sapa n gmadparMm U3 HErpyHTOBbLIX MaTepuarnoB LOSTKEH ObiTb Bbille
®ITY ¢ yyeTom HaroHa, Ho 6e3 yyeTa HakaTa BorHbl (CM. 5.12).

542 Tpn rmybokom 3arneraHMM BOZOynopa crnegyeT npu  3KpaHe (sape)
npegycmarpusatb YCTPOUCTBO MOHYpa UMM 3aBECHI, COMPSXEHHbIX C 9KPAHOM U
anpom. MoHyp, Kak npaBuno, cregyeT BbINOMHATL M3 TOrO Xe maTtepuana, 4YTto u
3KpaH (4po).

OrvHy noHypa crieqyeT Ha3HavaTb B 3aBUCUMOCTM OT  (DUIbTPaLMOHHBIX
pacxodoB, a TaKke MO YCMoBUIO HeJoMyLeHUs OnacHbIX dMbTPaLMOHHbIX
AedopmaLMn rpyHTa OCHOBaHWUS NIOTUHBI.

TonwuHy noHypa criegyeT npuHMMaTb, UCXOAS U3 YCroBUW obecrneveHns ero
PunbTpaLMoHHON MpoYHOCTU (CM. 9.5). HauMeHbLUyl0 KOHCTPYKTUBHYIO TOTLLMHY
rPYHTOBOIO MNOHypa NpUHMMAtOT He MeHee 0,5 m.

B cnyyae, ecrm nog SKpaHOM WM B OCHOBaHUM MOHypa pPacrorioXeH
KPYNHO3EPHUCTLIN TPYHT, Mexay NpoTUBOMMUILTPALMOHHLIM 3NIEMEHTOM U TakKUM
rPYHTOM cregyeT yknaabiBaTb 06paTHbIN GUbTP.



5.43 lMpwn oTCYTCTBUM HA MECTE CTPOUTENBCTBA NSOTUHbLI MPYHTOB, NPUrOAHbLIX AN
NPOTUBOMUIBTPALMOHHOIO 3fieMeHTa Ui Npy HeBnaronpUATHBLIX KIMMaTUYECKUX
yCroBusX HeobxoaMMo npegycmMaTpmBaTh HErPYHTOBbIE NPOTMBOMMILTPALNOHHbIE
yCTPONCTBa 13 acganstobeToHa, xene3obeToHa, CTanu, NoNMMMEpPHbIX MaTepuaros
WM MHBEKLMOHHYIO Auadbparmy.

MpumedaHne - T[IpoeKTUpOBaHME MSIOTUH CO CTalNbHbIMW - guadparmamu
pPEKOMEHOYETCH NPOBOAMTL B COOTBETCTBUM C npunoxeHnem XK.

5.44 AcdanbTobeTOHHbIE 3KpaHbl CrneayeT BbINOMHATL U3 MMOPOTEXHUYECKOro
acanstobetoHa wnmM nonumepacganstobeToHa € 3agaHHbIMM MO YCIIOBUAM
cTpouTensCcTBa N paboTbl KOHCTPYKLMM NoKasaTensiMm ero gmnsnko-mexaHm4eckmx
ceoricTB. CBoiicTBa accpanbtobeToHa [Ons 3KpaHOB crefyeT Ha3HadaTb U3
YCIOBUSI YCTOMYMBOCTU €r0 Ha OTKOCE, TPELWMHOCTOMKOCTU MpWU OTpULaTeribHbIX
TemnepaTtypax BO34yxa, YCTaNOCTHOM MNPOYHOCTU WU XECTKOCTU MpWU BOMHOBbLIX
Harpy3kax. 3a pacyeTHbIN KoadhdmumeHT dmnbTpaumnm acdansTo6eTOHHOIo aKpaHa

1 NOHYpPa MOXHO NPUHUMATbL KO3(AMLMEHT mnbTpaLumm pasHbIn 1-10-F cwm/c.

MpumeHeHe acdansTob6eTOHHbIX 3KPaHOB NpU MUHUMarbHOW TemnepaTtype
Hwxe muHyc 50 °C He gonyckaeTcs.

TonumHy acdansToBeTOHHOTO 39KpaHa W ero  KOHCTPyKUuMio — criegyet
yCTaHaBnMMBaTb W3 YCIIOBUA COXPaHEHWs ero ChMoOWHOCTU U MNPOYHOCTU MpU
BOSHOBbLIX, MefOBbIX M TeMnepaTypHbiX Bo3dencTBusx. lMoaroToBky nog akpaH
BbINOMHAOT MO NPUHLMMY 06paTHOro guIbTPa - NePEXoaHOro Cros, UCKIHYaroLLero
NpoTUBOAABIIEHNE NOL IKPAHOM.

5.45 DKpaHbl M3 KaMHs, 3anMTOro IUTbIM acdanbToM, BbIMOSHATCS Wb B
KaMEeHHO-HabpOCHbIX MIoTUHaX. TpeboBaHMS K MX BbIMOSHEHMIO U pacyeTy Te Xe,
YTO U B cryyae acdansTOBETOHHbIX 3KPaAHOB, C TOW NULWb PasHULERN, 4YTO KX
TPELLWMHOCTOMKOCTb NpU  OTpuUaTeNbHbIX TemnepaTtypax onpegensietcs  He
TPELLMHOCTOMKOCTBID MaTepuana o9KpaHa B LENoM, a TPeLMHOCTOMKOCTLIO
acdanbToBOKW 3anMBOYHON Macchl.

TonuwwHy akpaHa U3 KaMHsl, 3anMToro acdiansToM, U ero KOHCTPYKLUMIO crieayeT
yCTaHaBMMBaTb U3 YCIIOBUSA COXPaAHEHNS YCTOMYNBOCTU U MPOYHOCTU Ha OTKOCE Mpu
BOJIHOBLIX, JTEA0BLIX, TEMMNEpaTypHbIX BO3AENCTBUSIX U MPK OcagKax.

5.46 AcdanbtobeToHHble AnadparMbl BbINOMHAKT U3 FIUTOro, MNNAacTUYHOIO U
YNIoTHAEMOro ropsiyero acdpanstobetoHa. Tun u cocTtaB acdanbtobeToHa Ans
cTpouTenbCcTBa Anadparmbl cnegyeT BolbvpaTtb, MICXOAA U3 MPOYHOCTHBIX CBOWCTB
MaTepuana, TEXHONOrM4eCckmnx 1 3KOHOMUYECKNX pacyeToB.

MpumeHeHne acanbTobeTOHHBIX  Anadoparm npu TemMnepaTypHbIX
Bo3aencTeusx Hwwxke muHyc 50 °C He gonyckaeTcs.

OcCHOBHbIM TpeboBaHMEM K KOHCTPYKLUWUM auadparMbl aBnseTcs obecneyeHve
ee paboTbl B CXXaTOM COCTOSIHAM COBMECTHO C FPYHTOM Tera NioTuHbl. [py aTom
HanpsxeHna n gedoopMmaumm B guadparme He OOIPKHbI NPeBbIWaTh LOMYCTUMBIX
3Ha4YeHu ana BblIOpaHHOro cocTaBa acdanbTobeToHa.

CocTaB rpyHTa nepexodHbiX CrioeB crnegyeT MNpoekTMpoBaTb W3 YCMOBMUS
HeLoNyCTMMOCTU MPOHUKaHWS B ero nopbl acdanstobeToHa auadparMbl u ero
HernpocbINaemMocTU B NOPbl rPyHTa Tena NioTUHbI.

KoHCTpyKuMs npumblkaHmsa acdanbTobeToHHON auadpparmbl K OCHOBaHMIO U K
OETOHHBIM COOpYXeHVAM forpkHa obecnedunBaTb BO3MOXHOCTb  CKOJSbXEHMS
avadparmbl MO MNOBEPXHOCTU MpUMbIKAHWW. AcansToBbIA MaTepuan B 30He
NPUMbIKaHWA OOSDKEH Npn 3TOM paboTaTh Ha cxaTue.

5.47 TonuwuHa acgansTobeToOHHOM AnadparMbl U MaTepuan Ansg ee BblIMNONHEHUS
Ha3Ha4yalTCA MO pacyeTy U3 YCIOBUS COXPAHEHUS CMSIOWHOCTM U obecneveHns
CoBMeCTHOCTU paboTbl AuadparMbl C Tenom nnoTuHbl. [lpeaBapuTensHO ee
TomnwwHa 3agaetcs no opmyrne

t=a+0,008H (3)



rae /A - Hanop B paccMmatpvMBaeMoM ceyveHun auadpparmel;
a = (0,4 =05 M- TonuwmHa avadparmbl Ha rpebHe NNOTUHLI.

5.48 YXene3o6eToHHble 3KpaHbl B 3EMIISIHbIX HACbIMHbIX MAIOTMHAX Ha CKarlbHOM
WM MarocXXMMaeMOM OCHOBaHWM crieayeT npuMeHsaTb C  obdA3aTernbHbIM
30HMPOBAHNEM MOMNEPEYHOro CeYEHUs NMOTKHbI MO CTEMNEHN YNIIOTHEHWS TPYHTOB U
rpaHynoMmeTpuyeckomy coctaBy. OCHOBHble TpeboOBaHMS K MPOEKTUPOBAHWUIO
Xene3obeToHHbIX 9KPaHOB M3NoXeHbl B 7.25-7.28.

5.49 BeToHHble M Xerne300eTOHHble (COOpHblE U MOHOMMTHbIE) AOuadparmbl
criegyet nMpoekTMpoBaTb B COOTBETCTBUMM C  TpeboBaHWsAMM K OETOHHbIM
KOHCTPYKLMSAIM. Ovadparmbl cnegyeTr  paspesatb  BepTUKamnbHbIMA - U
rOPU3OHTarnbHbIMA LUIBAMWU C COOTBETCTBYIOLMMW YNIIOTHEHUSIMUK, OOMYCKaOLLMMU
TemnepaTypHO-ocaaoyHble Aecopmaunm.

Mpy Hagnexawem oBOCHOBaHMM pacyeTamy HanpsKeHHO-4edoPMUPOBAHHOIO
COCTOSIHUSI U NPU MaKCUMMaribHOM YNSIOTHEHUM TPYHTOB Tena NioTUHbI 4OMNyCKaeTCs
BO3BOAWUTb  MOHOMUTHblE  >kene3obeToHHble  Avadpparmbl  6e3  paspesku
rOpPM3oHTarnbHbIMY AedopMaLMOHHBIMU LLBAMMW.

5.50 lMpu ncnonb3oBaHUM NONMMEPHLIX MaTepuasioB (Hanpumep, NonMaTUNEHOBON,
NONMMBUHUNXIOPUOHOW,  OYTUINKay4yKOBOW MMAEHOK W Ap.) ANsg  co3faHus
NPOTMBOGMIBTPALIMOHHBIX YCTPONCTB KOHCTPYKUMS 3TUX YCTPOUCTB U TEXHOMOMMsA
cTpouTenbCTBa AOMMKHbI obecnevmBaTth 3alMTy UX OT COMHEYHOM paguauum u
MEeXaHNYECKMX NOBPEXLEHUN.

B 3aBuMCcMMOCTM OT BeENMYMHbLI [OMNYyCKaeMbIX (MIbLTPALUOHHBIX MNOTEPb U
mMaTepuana COeAMHEHME MOSNIMMEPHbIX 3MEMEHTOB Mexay cobon MoxeT ObITb
CBapHbIM, KNEeeBbIM UMM MEXaHUYECKUM B BUe HaxrecTa.

TonwyHy NpOTMBOGMSIBETPALIMOHHOIO YCTPOMCTBA M3 MOMMEPHOro MaTtepuana
criegyeTt HasHa4vaTb pacyeToM, UCXOAS U3 CreaytoLwmx yCroBUN:

BEMMYMHA MaKCUMarbHbIX PacTAMMBalOWLMX HanpskeHUn B Martepuane He
JOIPkKHa npeBbIWaTh BeMUYMHBLI  J0MYCKAaeMoro pacTSArMBaloLLEro HanpsbkeHus,
onpegensiemoro TpebyemMown 4ONTOBEYHOCTbIO;

3epHOBON COCTaB  KOHTaKTUpylLLero rpyHTa [JorkeH  obecneyvBatb
HEMNoBpeX4aemMoCTb MOMMMEPHOro Martepuana; npu  HasHa4YeHMM MPOYHOCTH
YKNagblBaeMOro rpyHTa AOMKHbl YYUTbIBATbCS ENCTBYIOLIME HAMPSKEHUS;

npu COOTBETCTBYKOLWEM OOOCHOBaHUM, C LEMbl MOBbIWEHNS HaOeXHOCTH
paboTbl Anadparmbl, OHa MOXeT OblTb BbINOMHEHa B BuAe ABYX CrOeB rMGKOro
Martepuana ¢ aHTUPPUKLMOHHOM CMa3Kon MeXxay HUMMU.

MpoTMBOMNBTPALNMOHHBIE  KOHCTPYKLUM M3 MOMMMEPHbIX  MaTepuarnos
Jonyckaetca npumeHaTb Ana nnoTtuH lll v IV knaccos, a Takxke, Npu Hagnexailem
obocHoBaHuK, Ang nnoTuH | u Il knaccos BbicoTon A0 60 M.

5.51 NHbeKkLuMoHHY0 anadparMy B NOTUHE CrieayeT co3faBaTtb NyTeM HarHeTaHus
B MOpbl T[PyHTa Tena MMOTMHbI CneumanbHOro  YMroTHSALWEro pacTBopa,
COOTBETCTBYHOLLEro cocTaBa Y KOHCUCTEHL MW,

MHbekumnoHHas guadparma gosmkHa obrnagate Heobxoanmon nnbTpaLMOHHON
NPOYHOCTbLIO, aedopMaLMoHHbIMK " NMPOYHOCTHBIMM CBOMCTBaMM,
obecneynBalOLLUMUN AONTOBEYHOCTb MIOTUHBI.

CocTaB 1 TEXHOMOTMIO HarHeTaHUsi MHBbEKLUMOHHBIX PacTBOPOB 0O60CHOBbLIBAIOT
uccnegoBaHMsMM, a  Npu HeobGxoguMMOCTM - OMbITHeIMM  paboTamn B
NPOM3BOACTBEHHbIX YCIIOBUSIX.

Mpn uncxoaHbIxX koadhdmumeHTax dunbTpaummM 3epHUCTOro Martepuana Tena
NIOTUHBI UM €e BOAOYNOPHOro ariemeHTa meHee 50 wm/cyT, uenecoobpasHo
MCNonb30BaTb CTPYMHYHO TEXHOMOMMIO LieMEeHTaL M.

[JpeHaxHble ycTpoMcTBa



5.52 [IpeHaxHble yCTponCTBa Tena 3eMsiHON NfIOTUHbI CreayeT NPOeKkTUpoBaThb C
Lenbto:

OpraHM3oBaHHOIO OTBOAA BOAbl, OMIbTPYIOLLENCS Yepe3 Teno, OCHOBaHWE U
OeperoBble NPUMbIKAHUS MIOTUHBI B HUXKHUIA Obed);

npeaoTBpaLLeHns Bbixoda UILTPaLMOHHOTO MOTOKAa Ha HU30BOW OTKOC U B
30HyY, MOOBEPKEHHYIO MPOMEP3aHUIO;

CHWXEHUS1 OEenpecCMOHHON MNOBEPXHOCTU ANsl MOBbLIWEHWUS YCTONYMBOCTM
HW30BOrO OTKOCA (BHYTPEHHWUIA O peHax);

obecneyeHns yCTOMMMBOCTM BEPXOBOrO OTKOCa npu ObicTpon cpaboTke
BOAOXPaHUINNLLA;

CHATMSA NMOPOBOro AaBMEHWs!, BO3HUKAIOLLETO NPy CENCMUYECKUX BO3LENCTBUSX;

oTBOA4a BOAbl, NPOGMNbETPOBaBLUENCS 4epe3 3KpaH (s4po); B criydae
cnabonpoHMLaemMoro matepmana HM30BOW MPU3Mbl MIAOTMHBbI U HanMM4mMs HU30BOW
nepexoqHoM 30Hbl, OTBOA BOAbl CNEAyeT OCYLWECTBNATb  CneumnanbHbIM
OPEHaKHLIM CIIOEM Ha MOBEPXHOCTU OCHOBAHMUSl, COEAWHEHHBIM C OPEHAKOM
HW30BOW NPWU3Mbl MAOTUHbI.

B BbICOKUX NAOTUHAX, BbIMOSHAEMbIX U3 CYITIMHUCTOrO UK CYNEeCcYaHoro rpyHTa,
09 YCKOPEHUS KOHCONMMaaummn 1 ycTpaHeH!Us1 BIUAHUSA MOPOBOro JaBfieHUa MOXeT
ObiTb NPEAYCMOTPEHO YCTPOWCTBO TOPM3OHTAamNbHLIX UM BEPTMKANbHbIX OPEH B
TOSLLE HU30BOWM U LLEHTParnbHOM YyacTen Tena niioTUHbI.

YKasaHHble MeponpuaTUS MO YCKOPEHWMIO MPOLLECCOB KOHCONMAAUUN AOSMKHbI
OCYLLECTBNATLCA Ha OCHOBe pacyeToB aecopmauun. B nepuop akcnnyatauumm
HeobXxoQuMO NMPOBOAMTL HaTypHble HabnogeHus 3a gedopmaunsmu. Pabotbl no
YCTPOWCTBY OpEHaXeN OOIDKHbI BECTUCH MPU OTCYTCTBUM Hanopa Ha COOPYXXeHUe, a
npv OeuCcTBYKOLIEM Hamnope - Mo4 3awmton cuctem, obecnedmBaroLmx
BO[OMOHWKEHME.

5.53 [lpn nNpoeKTUpOBaHWN APEHaXHbIX YCTPOUCTB HEoOXoOuMMO Y4YUTbIBATb
dmn3n4ecKkne XapakTepuCcTUKM T[PYHTOB Tena W OCHOBaHWUSA  MIOTUHbI, KX
CcydpO3MOHHOCTb U YCIOBMSA unbTpaLmm B obractu apeHaxa, paboTy gpeHaxa B
3MMHUX YCIOBUSIX.

Pasmepbl OpeHaxHbIX YCTPOWUCTB CrieayeT onpefensatb ANns  Kagoro
KOHKPETHOro criyyasl, WCXOAS W3 (PUnbTPaLMUOHHBIX YCIIOBUM, WCKIOYAKOLWMX
KoSNbMaTa rpyHTa B 06nacTu gpeHaxa, 3amep3aHns mnbTpaumnmoHHOro NoToka npu
BXOZe ero B JpeHax N Ha BbIXOAE U3 ApeHaxa.

KOHCTPYKLMM OpEHaXKHbIX YCTPOUCTB HU30BOM YacTu NAOTWMHbI NpeacTaBreHbl
Ha pucyHke 3.

Pl'lcyHOK 3 - CxeMbl OCHOBHbIX BUAOB ApPeHaXxa
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B pycre: a - ApeHaxHbl 6aHKeT; 6 - HaCNoHHbIM ApeHax. Ha 6epery: 8 - TpybyaTbiv
APEHax; & - ropU3oHTarbHbIN ApeHax; 0- - KOMOVHUPOBaHHbIE A PEHaXM,;

1 - ApeHaxHbIN BaHKeT; 2 - NOBEPXHOCTb Aenpeccuu; 3 - obpaTHbli GuUnbTp; 4 -
HACMOHHLIN ApeHax; 5 - Tpyba; 6 - OpeHaxHasn neHTa; 7 - oTBOAdAWaAn Tpyba; 8 -
OTBOASALLAA KaHaBa;

d ¢ - MakcumarnbHas rnybuHa NpoMep3aHmst; # - KO3MMLIMEHT HU3OBOTO OTKOCE;

A5 - WMpWHa GaHkeTa nosepxy

PucyHok 3 - CxeMbl OCHOBHbIX BUAOB ApeHaxa

5.54 [ns conpsbkeHust OpeHaxa C MNJOTUHOW, Kak npaBwurio, YKNaablBaloTCcs
o6paTHble dmnbTpbl (0AunH N 6onee cnoes). OB6paTHBIN UILTP ApEHaXa MOXET
BbIMOSHATLCSA U3 HECBSA3HbIX €CTECTBEHHBIX U NOMydaeMblX NyTEM pacceBa unm
ApobneHnem TrpyHTOB, a TaKXe W3 WCKYCCTBEHHbIX MOPUCTLIX MaTepuanos
(nopucToro 6eToHa u ap.).

[peHaxHbI  KONMeKTop cregyetr MpoekTUpoBaTb W3  KaMHsl, OETOHHBbIX,
XENe300ETOHHbIX, XPU3OTUILEMEHTHbIX, TFOHYapHbIX TPy M T.N. C y4yeToM
arpecCcuBHOCTY BOAbI.

5.55 [na ycTtponcTBa 06paTHbIX UILTPOB CriedyeT MPUMEHSITb €CTECTBEHHLIE
HECBSA3HbIE UNW Monydyaemble OpoOneHNeM TPYHTbI U3 MOPO3OCTOMKMX CKaslbHbIX
nopog (ecrm a9TOT Martepuan noaBepraeTcs OeNCcTBUO  OTpuLaTernbHbIX
Temnepartyp), He codepxawmx  BOAOPACTBOPUMBIX  COMen, a  Takke
rpaHyNMMpPOBaHHbIE LUMAKW, HErpyHTOBblE MaTtepuanbl (Hanpumep, reoTekCTumb),
NPUMEHEHME KOTOPbIX AOIMKHO ObITb crneunansHo 060CHOBaHO.

5.56 OpeHaxHbli GaHKeT (pUCyHOK 3, @) crneayeT BbINOMHATb, Kak NpaBumo, Ha
PYCIOBbIX YyyacTKax MfOTUHbI Npu ee Bo3BeAeHun 6e3 nepembldek U npu
NnepeKkpbITUN PEKN OTCHINKON KAMHS B BOAY.

MpeBbilleHVe rPebHA ApeHakHoro GaHkeTa #; (NpU OTCYTCTBUM HACIIOHHOMO
OpeHaxa) Hag MakcumarbHbIM YPOBHEM HibkHEro obedpa (pucyHok 3 a, 6) cnegyet
onpegenats B cooTBeTcTBMM C 5.12, HO He MmeHee 0,5 m. LupuHy OaHkeTa
Ha3Ha4aroT U3 yCoBuiA NPON3BOACTBA, HO HE MeHee 1 M.

Mpn conpsbkeHun Tena NMOTUHbI C ApeHaxHbIM 6GaHkeToMm [ormkHa ObiTh
obecneyeHa UNbTPaALMOHHAA MNPOYHOCTb COMPSKEHMS 3a CYET YCTpOMCTBa
obpaTHoro gunbTpa No BHyTPEHHEMY OTKocy 6aHkeTa. [Npu HanM4MM B OCHOBaHUK
MESNKO3EPHUCTOrO rpyHTa M OOnbLMX BbIXOAHbLIX FPaAMEHTOB Hamnopa nog
OpeHaxHbIM O6aHKETOM HaANeXuT npeaycMaTpyBaTb FOPU3OHTamnbHbIN OOpaTHbIN
UnETP UM 3ambiB MOP KaMeHHOro ©aHKeTa Ha BbICOTY, OnNpeaensemyto
h1rnbTPaLMOHHBIMU pacyeTamu.

pebeHb pgpeHaxHoro 6GaHkeTa cregyer 3aumu@aTb OT  3acOpeHus
NMOBEPXHOCTHLIMU CTOKaMMU.

5.57 HacrnoHHbIn pgpeHax (pucyHok 3, 6) crnepyeT BbIMOMHATH Ha yvacTkax
NOTWHbI, MEPEKPbIBAOLMX 3aTONMSIEMy0 MONMY, a Takxe Mpu OTCYTCTBUM Ha
MecCTe CTPOMTENbCTBA A4OCTATOYHOMO KONMMYECTBa KaMHSI.

ToNWWHY HacnNOHHOTO ApeHaxa ¢ obpaTHbIM MNbTPOM criegyeT HasHavaTb U3
YCIOBUIA NPOM3BOACTBA PaboT, HO HE MEHEeEe BEMUUUHDI

£=D0d g5 +ip, (4)



roe ;55 - AMAMETP YacTul, mMacca KOTOpbIX BMECTE C Maccoi 6Goree Mernkux
dpakumn coctaBnaet 85% macchbl rpyHTa BCEro APEHaXHOro Crios;

¢ - TONUWMHA ob6paTHOro unbTpa.

MaTtepnan HacrnoHHOrO [peHaxa [OOIPKeH cornpsaraTbCd € MaTepuarniom
obpaTHOro gunbTpa M 3awmuaTh HU30BOW OTKOC OT BOMHOBOIO BO3LEWCTBUS B
HWXHEM Bbedie, a B HEKOTOPbIX CIlydasiX - U OT NPOMEpP3aHus.

MpeBbilleHVe rPeGHS HACIOHHOTO ApeHaxa %; Had MakCcUMarnbHbIM YPOBHEM
HWHero Obedia cnegyeT NpUHUMAaThL, Kak 1 Ana apeHaxHoro 6aHkeTa (cm. 5.56), ¢
Y4ETOM BbICOTbl BbIKIMHMBAHUS (OUIBTPALMOHHOIO MOTOKA Ha HWU30BOW OTKOC
NAOTUHBI U rMyOUHBI NPOMEpP3aHKs.

5.58 Tpyb4athin ApeHax (PUCYHOK 3, 8) criedyeT NPUMEHATb, Kak NpaBuio, Ha Tex
y4acTkax NMoTWHbl, fAe B Nepuod ee 3KcnnyatauuM Boga B HuxHeM Obede
OTCYTCTBYET WU NPUCYTCTBYET KPATKOBPEMEHHO.

TpybuaTtbin  OpeHax cnegyeT npegycmatpuBatb W3 GETOHHbIX MK
XPU3OTUMLEMEHTHBIX Tpyo (NepdopupoBaHHLIX) C 3agernaHHbIMU  CTbikaMu, C
06cbInkon obpaTHBIM GUITBETPOM.

CeyeHne pOpeHaxHbIX TpyDd cnegyer onpegenatb  rMApaBMHECcKMMM
pacyetamu. [uametp ApeHaxHoW Tpybbl criegyeT HasHayaTb B 3aBUCUMOCTWU OT
BENMYMHbI cHpackiBaeMoro mnbTpaLMOHHOIO pacxoga, Ho He meHee 200 mm.

Mo gnuHe TpybByatoro ApeHaxa Heobxooumo npegycmarpusBaTb CMOTPOBblE
KonoAubl ¥ BOOOBLIMYCKW, pacnonaraeMble C y4eTOM MEeCTHOCTU U Tpebyembix
YKNOHOB. Bbixogbl BOAbl M3 BOOOBbLINYCKOB [AOSMKHbI ObiTb  3alMLLEHbI  OT
npomep3aHus.

5.59 lopu3oHTanbHbIN ApeHax (PUCYHOK 3, 2) criedyeT MNpoekTMpoBaTb B Buae
CMIIOLLHOTO APEHaXHOro Criosi UnM OTAENbHbLIX FOPU3OHTarbHbLIX NONepeyHbIX WU
NPOAOIIbHBIX OPEHaAKHBIX NIEHT, BbINOSHAEMbIX U3 KPYNHO3EPHUCTOro Matepuana u
3aWwmaemMbixX 06paTHbIM UNLTPOM.

5.60 KomOWHupoBaHHbLIN aOpeHax (pucyHok 3, 0-x) crieayet Bbibupatb no
yKa3aHHblM B 5.56-5.59. OTmeTKy rpebGHa OaHkeTa KOMOMHMPOBAHHOIO ApeHaXa
(pucyHok 3, 8) cnegyeT HasHavaTb C y4ETOM YCIIOBUM NEPEKPLITUSI pyCra PEKK.

5.61 Pa3amepbl gpeHaxHbIX YCTPONCTB B BUAE NITOCKUX APEHaXen Nnm OpeHaKHbIX
NEeHT criegyeT onpefenaTb rmapaBnMyeckuMn U gUnbTPaLMOHHBIMU pacyeTamm C
Y4€TOM YCIIOBUIA BbIMOMHEHUS ApeHaxa.

5.62 Bug ApeHaxHbIX YCTPOMCTB MOXET MEHATbCA Ha pasfu4yHbIX yvacTkax
NAOTUHBI, W WX KOHCTPYKUMIO creayeT BblbupaTb Ha OCHOBaHUM TEXHUKO-
3KOHOMMYECKOrO CpaBHEHWSI BapUaHTOB B 3aBMCUMOCTM OT:

BMAa NIOTWH;

WHXXEHEPHO-reoriorM4ecknx W rMaporeoniornyeckmx YCrioBUA OCHOBaHUS W
Oeperos;

PU3MKO-MEXAHUYECKMX  XapaKTEePUCTUK  TPYHTOB, WUCMOMb30BaHHbIX A5
OpeHaxen;

YCIOBUWIA MPON3BOACTBA paboT;

KNMMaTU4eCKNX YCroBUN parioHa CTPOUTENbCTBA;

YCMOBUWI 3KCNIyaTalum n TeEMnepaTypHOro pexvma COOPY>KEHUS;

CTeneHn arpeCcCUBHOCTU BOAbI.



5.63 [lpeHaxu Tena nroTUHbI, Kak NPaBusio, He YCTPaMBalOT B CNEAYHOLMX Clyvasix:
npu BO3BEOEHWM MNMOTUH Ha BOOOMPOHMLAEMOM OCHOBaHUW, B KOTOPbIX
AenpeccrnoHHas NoBEPXHOCTb 6e3 YCTPONCTBa ApeHaXa OKasblBaeTCs AOCTaTOYHO
yAaneHHoOM OT NOBEPXHOCTN HU30BOIO OTKOCA M He nonagaeT B 30HY NpoMep3aHus;
B HM30BOW 4acCTW MAOTMH C 3KpaHamu, sapamu u guadparMamv npu ycrioBun
obecneyeHns oTBoga NPOGMIIbTPOBABLLENCS BOAbI;
B MMOTMHAX, HN30Bas YacTb KOTOPbIX BbINOMHEHA M3 KaMeHHOW Habpocku mmm
13 Apyroro KpyrnHoo61oMo4YHOro Matepuara (rpaBuUnHOro, rane4HnKoBOro 1 T.1.).

564 B cnydae, ecnM 3emnsiHad MAoTMHaA conpdaraeTcss € GEeTOHHbIMM
COOPYKEHUSAMUW, PEHAXMN NX OOIDKHBbI ObITh YBSA3aHbI Mexay cobon.

5.65 B mecTax npumMbiKaHus MAOTMHBI K GeperoBbiM ydyacTkaMm, pPacnosioKeHHbIM
Bblle YPOBHA HWkHEro Obeda B MexeHb, [JormkeH OblTb npegycmoTpeH
OpraHn3oBaHHbIN OTBOA BOAbI, MPOtUNLTPOBABLLENCS Yepe3 MoTUHY (Hanpuvep,
rOPU3OHTarnbHbIN OPEHAX).

5.66 lMpu cTpouTENbCTBE 3EMMSHBIX HAaCbIMHbLIX MAOTMH Ha BOAOHACHILEHHbIX
rPyHTax, B KOTOPbIX MOA4 HArpy3kon BO3HWKAaET MOPOBOE AaBrieHVEe, HapyluaroLlee
NMPOYHOCTb OCHOBaHMS, B YCIIOBUAX, €CIN OHO HE MOXET ObiTb YMEHbLLEHO 3a CYET
CHWXEHMSI WHTEHCUBHOCTM BO3BEAEHMS MNMOTUHbLI, MOBEPXHOCTb OCHOBAHMS B
npegenax HWU30BOM 4YacTM MMOTUHLI  CregyeT MOKpbiBaTb  [OPU3OHTarbHbLIM
OpeHaxoM, a pAns oTBoga BOAbl, OTXMMaeMoW M3 T[pyHTa OCHOBaHWus,
pekoMeHayeTca [JOMNOSIHUTENBHO yCcTpavBaTb BepTUKarbHble OpPEHbI.
HeobxoaumocTb ¥ pasMepbl Takoro ApeHaxa, a TakKe pacCTOosiHMe Mexay
BEPTMKANbHbIMM APEHaMU OO0SkHbl ObiTb OOOCHOBaHbl pacyeTaMu C Y4ETOM
WHTEHCUBHOCTU BO3BEAEHUS NINOTUHBI.

5.67 YcTOMYMBOCTb BEPXHErO Crosi FPyHTa OCHOBaHUS B HkHEM Gbedbe crnenyet
OLEHMBaTb PacyeToM Ha BbINOP OT OENCTBUS BOCXOAALIEro (wMnbTpaLMOHHOIo
NMOTOKa, eCrn 3TOT CIOV UMEeET BOA4OMNPOHNLL@EMOCTb MEHBLLYIO, YEM HIDKENEXaLyIA
TPYHT.

Mpy HeQoCTaTOMHOM YCTOMYMBOCTM CII0S FPYHTA Y NOAOLLBLI HU30BOrO OTKOCA
NNOTWHbI HAOMEeXUT yCTpauBaTb BepTUKarnbHbIA ApeHax, Npopesatolmin 3TOT Crion
N CHDKAIOLLWMI NPOTMBOAABIIEHNME.

BmecTo BepTMKanbHOro apeHaxa, Npy COOTBETCTBYHOLLEM OOOCHOBaHUW, cregyeT
npegycmarpmBatb MNPUrPYy3Ky OCHOBaHMS 3@ HU30BbIM OTKOCOM  MJSIOTUHbI
OPEHVPYIOLLWM TPYHTOM C YCTPOMCTBOM NP HEOBXOAMMOCTN 06paTHOro mrnsTpa 1
yyeTe rmybuHbI NpOMep3aHusi.

O6patHblie PuUNbTPLI

5.68 O6paTHble MNbTPbI HAANEXUT NpegycMaTpMBaTh Ha KOHTAKTE ApeHaxa (unm
npurpy3kn) 1 OpPEeHNpyeMoro Tera MroTUHbI, siApa, 3KpaHa WM OCHOBaHWSA
NAOTWHBI, @ Takke B NIOOOM MeCcTe UCKYCCTBEHHO CO34aHHOrO HaMopHOro (opoHTa,
e BO3MOXHA MexaHudeckas cyddo3ns Ha KOHTakTe Mexay pasHOpOOHbIMU
rpPyHTaMK.

Matepuanbl obpaTHoro unbTpa crnegyet nogbupartb u3 ycrnosus obecneveHns
MNbTPaLMOHHON MPOYHOCTM COMPSTalOLLUXCHA [PYHTOB B MECTE KOHTaKTa B
npouecce BO3BeAEHMS 1 B NEPUOA IKCMyaTaLu M NiioTUH.

O6paTHble dmnbTpbl OOMNyCKaeTCsi He YycTpamBaTb Npu  chneunanbHOM
060CHOBaHMK; B 4YaCTHOCTW, YCTPONCTBO TAKOro (omnbTpa No KOHTAKTY C APEHaXOM
HeoOsi3aTeNnbHO, €CnM ApPEeHVMpyeMoe TEeN0 CMOXEHO rPaBerMCTbiMM Meckamu,
rPaBUMHLIMX TPYHTAMW W T.M., YOOBMNETBOPSOLWMMM TpeboBaHUSIM K COCTaBy
obpaTHoro dmnbTpa.



5.69 3epHoBOM cocTaB MaTepuarna obpaTHOro gunsTpa 4oSmkeH ObiTb NogodpaH ¢
y4eTOM PM3NHECKUX XapaKTEPUCTUK OPEHNPYEMOTO FPYHTa M UMEKOLLMXCS MECTHbIX
UnbTPOBLIX MaTepMaros.

CocTtaB dmnbTpa OOIPKEH UCKIIOYaTb:

oTCravBaHWe MMMHUCTOrO FPyHTa Ha KOHTaKTe C MaTepuanom dunbtpa - Ans
NAOTUH U3 FIIMHUCTONO rPYHTa MU NIAIOTUH Ha IMUHUCTOM OCHOBaHWUW;

NPOHMKHOBEHWE (MPOCbINaHNE) YacTuL, 3aLMLLIAeMoro rpyHTa B nopbl dmnbTpa
Ha yyYacTKax HMCXoZsALero omnbTpaunMoHHOrO NoToKa - ANna NOTUH U3 NecYaHoro
rPyHTa;

BbINOp M BOABMMBaHWE 4acTul FpyHTa B Mnopbl mnbTpa - AN necyaHoro
OCHOBaHMS Ha y4acTKax BOCXOOSLLEro NoToKa;

pasMbiB 3alLMLLAEMOr0 TpPyHTa Ha rpaHMue Cc dGuibTpoM - B Ccrydae
b TpaLMOHHOIO NOTOKA, HaNPaBIIEHHOMO BAOSb KOHTAKTA (KOHTAKTHbIN pa3MbiB);

KonbmaTtax dwmnbTpa MENKUMM YacTuuamu, BbIHOCUMbIMU (OUIbTPaLUOHHBIM
MOTOKOM U3 3aLLMLLIAEMOrO rPYHTa, BbIHOC KOTOPbIX JOMYCKAETCH B MPOEKTE;

onacHy Ans NpoYHOCTU cmnbTpa cyddpo3nto B caMoM crioe qmnbTpa;

BbIHOC YacTuL, IPYHTOBOro Matepuarna mnbTpauoHHbIM NOTOKOM B CKBO3HbIX
nonepeYHbIX TPELLMHAX B Clly4ae BO3MOXHOMO MX BO3HWKHOBEHUS B Tere NIOTUHbI
Unn B ee BOAOYNOPHOM 3fieMEHTE.

CocTtaB gunbTpa gomkeH obecneymBaTtb "camosaneuvvBaHve" TpewumH B sape B
cnyyae ux obpasoBaHus.

5.70 Yuncno cnoes obpaTtHoro dmnbTpa 1 NX rpaHyIoMETPUYECKNIA COCTaB criegyeT
HasHa4yaTb uCXo4s U3 YCroBMSA HegonyweHuss cyddo3nOHHOMO BbIHOCA W
KonbMaTauuu rpyHTa OCHOBaHUSA MMOTWHLI M onpefendaTtb WX Ha OCHOBaHUK
TEXHUKO-9KOHOMUYECKOTO CpPaBHEHUS BapuaHTOB, MNpuM 9TOM  Heobxooumo
CTPEMUTLCSH K HA3HAYEHMIO BO3MOXHO MEHBLLETO YMCTa CroeB unbTpa.
O6paTtHble UNbTPbl MOTYT OblTb  OQHOCMIONMHBIMWA - UAW  MHOTOCSIONHBLIMMU,
BbIMOMHEHHbIMWU 13 PPAKLIMOHMPOBAHHOTO M BOOOCTOMKOrO LWEebHA nnm rpasus, a
TaKke U3 pasHOM reoCUHTETUKWU. Yvcno crnoeB obpaTtHoro dmnbTpa M matepuan
criegyet onpeaensTb NyTEM TEXHUKO-3KOHOMUYECKOIO COMOCTAaBIIEHNS] BO3MOXHOIO
KOHCTPYKTUBHO-TEXHONOMMYECKOIO BbINMOSIHEHUS OPEHAKHOIO YCTPOMCTBA.

5.71 Matepuwan obpaTHoro cmnbTpa apeHaxen ans nnotuH | u Il knaccos cnegyet
NpOBEPSATb 3IKCMEPUMEHTarNbHbIM NyTEM Ha FPyHTax M B YCroBusX paboTbl, B
KOTOpbIX OH GygeT HaxoOauTbCs B COOpyXeHuu, a na nnotuH Il u IV knaccos -
COrMacHO COOTBETCTBYHOLLMM pacyeTam.

5.72 TonwuHa Kaxgoro crost obpaTHOro unesTpa No UNbLTPaLMOHHLIM YCIIOBUSIM

AoIKkHa 6bITb He MeHee 54 ; 25, HO He MeHee 0,2 M.

TonwuHy croeB o6GpaTHbIX (MNBLTPOB HEOOXOAMMO HasHavyaTb C Yy4eToM
npou3BoacTea paboT 1 TEXHUKO-3KOHOMUYECKMX PaCHETOB.

ConpsixxeHue Tena NNOTMHbI C OCHOBaHMeM, BGeperamm U GeTOHHbLIMM
COOpYyXeHUAMU



5.73 [Ins npegoTBpaLleHns onacHon mnbTpaunm no KOHTaKTy 3eMIIAHOM NSIOTUHbI
C ee OCHOBaHWeM criegyeT npegycMmaTpvBatb Mepbl, 3aBucCAWME  OT
XapakTepUCTUK, COCTOSIHUSA T[PYHTOB OCHOBaHUA U OpyrMx akTopoB, W
obecneyvBalome MMOTHOE MPUMbIKaGHWE T[PyHTaA Tenma MroTUHbI K  TPYHTY
OCHOBaHUS1.

B npoektax nnoTWH, BO3BOAMMBLIX Ha HecKarbHOM OCHOBaHWW, cnepyet
npegycmarpmsatb MepornpuUATUS MO MOAroTOBKE OCHOBaHWS, B TOM 4ucre Mo
BbIpybKe rieca u KycTapHuKa, BbIKOPYEBLIBAHUIO NMHEN, yOaneHnio pacTUTENbHOro
CIosi U Crod, MPOHW3aHHOMO KOPHEBULLAMU [epeBbeB U KYCTOB WM XOoOamu
3eMIeponHbIX MBOTHBIX, a Takke MO YyJarneHulo [pyHTa, cogepXallero
3Ha4uUTENbHOE KOMMYECTBO OpraHWYEecKUX BKIMIOYEHUA WM COMen, Nerko
pacTBOpuMbIX B BoAde (4.4 n 5.5), yaaneHuio CUrnbHOMbLAUCTLIX FPYHTOB MO BCEW
NIoLaaM OCHOBAHUS Tanow NMoOTWHbI UK TOMbKO MO BEPXOBLIM KITMHOM Mep3rion
NAOTWHBI, WM B Clydae HeobXogMMoCTM -  MeponpusaTMS N0 CO34aHuI0
NPOTUBOMUIIBTPALIMOHHOIO YCTPOMCTBA B OCHOBaHWM NfOTUHBLI (3y6, CTeHKa,
LWMAYHT, W T.M.).

Mpy npoekTMpoBaHWM NMOTUH pacnfiacTaHHOrO NPOGMNA YaCcTUYHbBIA UK
MOMHbLIN OTKa3 OT MEepPONpPUSTUA NO MNOArOTOBKE OCHOBAaHWS [OMycKaeTcs npu
COOTBETCTBYHOLEM 060CHOBaHMMN cornacHo TpeboBaHusam 6.3.

Mpy NPOEKTUPOBAHUN 3EMISIHLIX NIOTUH, BO3BOAUMbBIX Ha CKarbHOM OCHOBaHWM,
AOIKHO ObITb MPegyCMOTPEHO yaarneHue paspylweHHoW ckanbl (B TOM 4ucre
AOIKHbI ObITb yaaneHbl OTAerbHble KPYMNHble KaMHW W CKOMMEeHUst KamHel) Ha
nrowaan  COMpshKEHWUS  NMPOTMBOGMIBTPALMOHHBIX — YCTPOWCTB  MIIOTMHbI  C
OCHOBaHWeM, 3ajenaHbl pasBefdovHble  reoriorMyeckne U CTPOUTESbHble

BblpaboTKM.
Ha yyacTkax conpspkeHMsi C OCHOBaHMEM YacTen npodwmna NMAOTWHBI,
BbINOMHAEMbIX n3 Gornee BOOOMNPOHML aEMbIX mMaTepuaros, yem

NPOTUBOMILTPALMOHHBIE  YCTPOWCTBA,  yOaneHue  paspylleHHOW  cKarsbl
Heobsa3aTensbHo.

Mpu HanMuMn B OCHOBaHUM MOBEPXHOCTHOrO CIIOSA PYHTa, MMmetoLero Gornee
HU3KWE TMPOYHOCTHbIE XapaKTEPUCTUKK, YEM T[PYHT MMOTUHbI, HeobXxoanmo
onpeaenaTb 9KOHOMUYECKYIO Lienecoobpa3HOCTb yaareHus aToro cros (unm ero
BEPXHEWN 4YacTW), y4UTbIBas, YTO NPW 3TOM OTKOCHI MfOTUHLI MOryT ObiTb ©onee
KpYTbIMWN.

Mpn cTpouTenbCTBEe MMAOTUH B CEUCMWUYECKUX paloHax Ha OCHOBaHUSX,
CITOXEHHbIX W3 MnecyaHblX, MblfeBaTblX, BOAOHACHILWEHHbIX [PYHTOB, criegyet
YUYUTBIBATb BO3MOXHOCTb UX PasXUXeHNs Npy JUHaMUYECKNX BO30ENCTBUAX.

Mpn ob6HapyXeHun Ha CTaguMu M3bICKAHMN B OCHOBaHWM MPOEKTUPYEMOW
NMOTMHbI TPYHTOBbLIX BOA, COAEPXaLMX B PaACTBOPEHHOM BuAE OKUCIbI MapraHua
unn xenesa, Heob6xoAUMO MNpPeayCMOTPETb MEPOMPUSATUS MO NpPegoTBpaLLEHUIO
pa3rpy3ku 9TUX BOA B [APEHaxHble YCTPOWCTBa MNSOTUHbI, 4YTOObLI un3bexaTb
XEMOIeHHOro MX KONbMaTUpOBaHNs (3anneHus).

K Takum meponpusitTusiM OTHOCUTCA 3akpbiToe (6e3 KOoHTakTa C atMocdepon)
APEeHNpoBaHMe 3TOro BOJOHOCHOIO rOPU30HTa.

Takke B aHanornyHblX cryvasx Heobxoauma npoBepka Ha YCTOMYMBOCTb K
XvmMuyeckon cyddposnm cueMeHTUPOBAHHbBIX MTMNCOM rPYHTOB B OCHOBAHUU MIOTUHbI
unm B 6eperoBbix MaccmBax, K KOTOPbIM OHa NPUMbIKaET.



5.74 HaknoHHble noBepxHOCTU OeperoB B npegenax npodwmnis MNpUMbIKaHMS
NAOTUHBbI  OOSMKHbI  ObITb  COOTBETCTBEHHO CMSfI@HMPOBaHbI, MNpU  3TOM  He
OOMycKalTCa HaBucalowpme YyyacTkMm B npedenax MpUMbIKaHWS MAOTUHbL U
ycTynoobpasHble y4yacTkm B npeferniax npuUMbIKaHUs MpOTUBOGMIILTPALMOHHOTO
YCTPONCTBA NIIOTUHbI.

MpM HamMuMm B OCHOBaHUM MMOTUMHbI BbLICTPO BbIBETPUBAIOWMXCH U
BEYHOMEP3/bIX NOPOL B MpOeKTax HEeOOXOAMMO Y4uTbiBaTb U3MEHEHMSI CBOWCTB
3TMX Mopog WM  npegycMaTpmBaTb  COOTBETCTBYIOLUME  KOHCTPYKTUBHO-
TEXHOMorMyeckne MeponpusTUS.

Mpn HamMumm B CKanbHOM OCHOBaHWM MECTHbIX CKBO3HbIX MO X0g4y
UNBTPALMOHHOMO MOTOKA TEKTOHWYECKUX HapyLLEHWA B BUAE TPELWH HagnexuT
NpYHUMaTbL MEPbl K MX pacyUCTKe U 3adernke, a Takke Mepbl, obecneyvsarome
GUnbTpaLMOHHYIO NMPOYHOCTL MaTepuana, 3anosHSLEro 3T TPELLMHBI.

B cnyyae BO3MOXHOro TpewmHoOOpa3oBaHUA B CaMOM Terie MMAOTUHbI UMK
BOJOYMNOPHOM €€ 3feMeHTE BCreaCTBME MPOMOPaXMBaHUS UM rpaBUTaLMOHHOIO
YMAOTHEHUS rPYHTOBOrO MaTepuana, Heobxoanmo npeaycMoTpeTb
nNpoTnBoCcyhpo3noHHOE OOYCTPOMCTBO MPUMbIKAHWIA MNMOTUHBI K ©eperoBbiM
CKJIOHaM M K 6ETOHHLIM COOPYKEHUSIM B BUAE NecHaHblX MaHXeTOB CO CTOPOHbI
BOAOXPaHUNMLLA, MpPUM HaIMuuUM KOTOPbIX obecneynmBaeTcs KofbMaTUpOBaHWE
BO3HMKaOLLWMX B 3TOM MECTE TPELLWH.

B aTuMx MecTax Takke cnegyeT npegycMaTpuBaTb TLATENbHYHO YKNagky u
YNIIOTHEHNE TPYHTOBOrO MaTtepuana, AN Yero B KOHTaKTHbIA ero CIion (TOMNWMHON
OKOMo ABYX METPOB) HEOO6X0AMMO yKnaabiBaTh 6onee yBnaXKHEHHbI U MacTUYHbIN
maTepuan. [ins obecnevyeHnss HAOEXHOro NPUMbIKAHWS Tena NIoTKUHbI K OETOHHOMY
COOPYXEHUIO CrledyeT, Kak npaBwuro, npeaycmatpuBaTth YKIOH COMpPshKaroLLmx™
rpaHen CoopyXeHMs B CTOPOHY 3eMIIAHOM NIoTuHbI He 6onee yem 10:1.

* TeKCT AOKYMeHTa COOTBETCTBYET opurvHany. - lNpumeyaHvne n3rotoBuTens
0a3bl AaHHbIX.

575 [Onsa 3eMnsHbIX MAOTUH C MNPOTMBOMUNBLTPALMNOHHLIMW  YCTPOMNCTBaAMU U
OOHOPOAHBLIX 3EeMIIAHbIX MfIOTUH, BbLIMOMHAEMbIX W3 T[IMHUCTLIX [PYHTOB Ha
CUNBHOMUMBTPYIOLMX anmtoBMasbHbIX OTIIOXKEHMSAX, MNEPEKPbIBAOWMX CKamnbHbIE
nopoabl OCHOBaHWs, Npy HebonbLIon (40 5 M) MOLUHOCTWU CrOSA armtoBusl, Kak
npaBuno, cregyeT AOBOAWUTb MPOTUBOCUILTPALMOHHBLIE YCTPOWCTBA OO CKarbl
Bpe3koWn 3yba.

Mpy MoOWHOCTK annoBuanbHoro cross Gormee 5 M cnegyeTr cpaBHMBATb
BapuaHTbl MNAOTMH C  S4pOM U NPOTMBOGMIBTPALMOHHOM  Mperpagon
(uemeHTaLMOHHOM 3aBecon, GETOHHOWM CTEHKOM M Ap.) C NIOTUHaMWU, UMEKLLMMUK
NPOTUBOGMIbTPALMOHHOE YCTPONCTBO B BUAE SKpaHa 1 NoHypa.

MpoexkTom Heobxoanmo npegycmarpusaTh cornpsiKeHne
NPOTMBOGMIBTPALMOHHBIX  YCTPOWCTB  MIIOTMHBI C  OCHOBaHMEM B  MeCTe
npuMblkaHnss 3yba K ckane (Hanpumep, NyTeM WHBLEKUMU pacTBopa B MecTe
NPUMbIKaHWA, a B Crlydae HeobxoauUMOCTH - YCTPOMCTBA NPOTMBOGMIIBTPALMOHHOM
3aBECHI).

MyBbuHy BUCSYE NPOTUBOMMBTPALMOHHOM nperpagbl U ASMHY MOHypa
criegyeT ycTaHaBnMMBaTb Ha OCHOBaHUM MUIbTPaLMOHHBLIX PAcyYeTOoB.

MpymeyaHus

1 OUNbTPALMOHHDBIV pacyYeT OCHOBaHWUI MPYHTOBbLIX NIOTUH (3EMIISHBIX U KaMEHHO-
3eMIsHbIX) NpU  YCTPOWCTBE  MPOTUBOMUILTPALIMOHHON — 3aBECbl  [JOJSDKEH
3aKrnoyaTbCs B OnpeaeneHun urbTpaLuoHHOW MPOYHOCTU TPYHTOB OCHOBAHMS,
npy KoTopol obecneyvMBaeTCsl HaOEXHOCTb MOA3EMHOro KOHTypa B nepuos
3KCnnyaTauum 1 3KOHOMUYHOCTb €70 CTPOUTENLCTBA.



2 OunbTPaLMOHHbBIN pacyeTt npwm onpegeneHun napameTpoB
NPOTMBOGMIBTPALMOHHON 3aBechl (ryOunHa 3aBechbl, TOMWMHA M Lar CKBaXKMH) B
OCHOBaHMM TPYHTOBbIX MSIOTUH AOSPKEH BbINOMHATLCA NPW YCIOBUM AENCTBUS
MaKCUMarbHOro Hanopa Ha 351eMeHTbl KOHCTPYKLMIA NOA3EMHOIO KOHTYpa C y4eTOM
CBOWCTB IPYHTOB OCHOBaHWS (CKarnbHble, HeCcKarnbHble, CyddO3nMOHHO-YCTONYMBbIE
n ap.), 3arnyGneHns NoBepxXHOCTW Bogoynopa v ap.

576 Tpn conpsbkeHUn MPOTUBOUMLTPALMOHHBIX YCTPOWCTB  MMOTUHLI  C
HaKMOHHbIMM ~ HEPOBHbLIMU  MOBEPXHOCTAMW  CKanbHbiX  GeperoB  crnepyet
npegycmarpusatb NOATOTOBKY MOBEPXHOCTWU CKarbl OT rpebHA NnoTuHbl (S4pa,
9KpaHa) K OCHOBaHWIO C MOCTEMNEHHbIM YnoroxeHnem, 6e3 peskux neperomos, C
HaVMEHBLUMM TEXHUYECKU U IKOHOMMYECKM ODOCHOBaHHbBIM HAKIMOHOM GeperoBbix
KOHTaKTOB, CPE3KY BbICTYNalOLLMX Y4aCTKOB NMOBEPXHOCTU CKarlbl U BblpaBHUBaHME
6ETOHOM MECTHbIX MOHUXEHWUIA.

Yron mexgy CMeXHbIMU ydacTKamuy MOBEPXHOCTU CKarbl B COMPSPKEHUU C
NPOTMBOGMIbTPALMOHHBIMM YCTPONCTBAMM He LOIMKEH NpeBbiwaTsh 20°.

OuepTaHve nNpPOAOMbLHOrO NPOGUNSA MMAOTUHLI MO OCHOBaHWIO criegyet
Ha3Ha4yaTb Ha OCHOBE pe3yNbTaTOB pacyeTa ero HanpsPKeHHO-4edoPMMPOBAHHOIO
COCTOSIHUS U3 YCIOBUS HeaonyLleHs 06 pa3oBaHNs TPELLWH.

5.77 Mpw conpsixeHUM HErPYHTOBBIX NPOTUBOGMITETPALIMOHHBLIX YCTPOUCTB NIOTUHBI
(avadpparma, akpaH) ¢ OcHoBaHMeM U Geperamu nocpeacTBoM GeToHHoro 3yba,
NAUTBI UMW MOTEPHbI, @ TaKXe HEernocpeaCcTBEHHO C GETOHHLIMM COOPYKEHUSMM
cnegyeT npegycMaTpyBaTbh Ha KOHTAKTE C OMOPHOM MMOCKOCTBI repMeTUYHOro
LwBea, obecneymnBaroLLEero cB060AHbIN NOBOPOT UM FOPU3OHTarNbHOE OTHOCUTENbHOE
CMeLLeHne NpoTUBOGMIBTPALIMOHHOMO YCTPOWCTBA B OMope OT MMapoCcTaTUYeCcKon
Harpysku 6e3 HapyLLeHUs1 BOLOMNPOHMLLIAEMOCTH LLBA.

5.78 B 3eMrisiHbIX MAOTMHAX Ha CUIIbHOTPELLWMHOBATBIX CKarlbHbIX OCHOBaHUSX, MO
KOTOpbIM (B TOM YMCrie M Nocne OTTaumBaHWsl) MOXET MPOUCXOAUTb OnacHas Ans
Terna NnoTUHbI mnbTpaumsl, HeoGXoAMMO MpeaycMaTpyBaTb YCTPOMCTBO 3yba u
NPOTUBOMNLTPALIMOHHON 3aBECHI MO HUM, @ TakXe MOBEPXHOCTHYH MHBEKLMIO
pacTBopa (LLeMEHTaLWMOHHOTO, FMUHUCTOIO W MENKOMEeCYaHoro C BSHKYLLMM) B
npegenax  MOAOWBbLI  MPOTMBOMUILTPALMOHHOIO  YCTPOMCTBA  MIOTUHBI.
MpoekTupoBaHMe 0aHOPOAHbIX NIOTUH 63 NPOTUBOMIILTPALIMOHHBIX YCTPOUCTB B
TaKUX Cry4yasx fOJPKHO ObiTb COOTBETCTBEHHO 06OCHOBAHO.

5.79 IMpn NpoekTMpoBaHUM 3EMISHBIX NAOTUH Ha craboBoAONPOHMULLaEMOM (B TOM
yucrie nocrie oTTavMBaHusl) U CnaboTPELMHOBATOM CKaslbHOM, MOMYyCKarbHOM W
IMMHUCTOM OCHOBaHMAX [OMNycKaeTCca npedycMaTpvBaTbh YKMaaKy rpyHTa Tena
NAOTUHBI  HEMOCPEACTBEHHO Ha OCHOBaHMe 6e3  npOoTUBOGMMIBLTPALMOHHbBIX
YCTPOWUCTB.

[Mpy NPOEKTUPOBAHUM FPYHTOBbIX NSIOTUH BbiCOTON 6oree 50 M B y3KOM KaHbOHe
KOpbITOOGpas3HOro Npodmnst Ha CKasbHbIX M MOMyCKalbHbIX OCHOBAHUAX MOXHO
npegycmarpmsatb MpuUMbIKaHWEe sApa NIOTWHBI K OCHOBAHUIO Yepe3 MacCUBHYHO
OEeTOHHYI0O npoBKy C pacnofiokeHHbIMM Ha HerW (Mpu  HeobxogMMoCTK)
Xene3obeTOHHbIMM  APEHAXHO-CMOTPOBbIMM  (LLEMEHTALNOHHLIMK)  ranepesiMu.
Mpobka AOIKHa ObITb pa3pesaHa NpoaosbHbIMU TemnepartypHo-
AedopmMaLmoHHbIMKM - LWBaMKU. [py  CUNbHOTPELLMHOBATOM OCHOBaHWM npobka
ncnonb3yeTcs AN OCYLLEeCTBEeHUs NSOLAAHON YNIIOTHUTENbHON LieMeHTaL K.

5.80 B mecTax conpsbkeHus Terna wunv npoTMBOMUITBTPALMOHHOIO YCTPOWCTBA
NAOTUHBI C OCHOBaHuneMm, 6eperaMn ©n OETOHHLIMW COOPYXEHUAMWU criegyeT
npegycmarpmeatb  TWATENbHYO YKMagKy W YNIOTHEHWe rpyHTa  B6Mu3u
NMOBEPXHOCTU COMPSDKEHUS, AN YEero KOHTAKTHbIA Cron (TonuwpHom 2-3 M)
HeobxoAuMO OTCbINaTb U3 rpyHTa Honee nNIacTUYHOro, MeHee BOAOMPOHULLIAEMOTO
n 6onee BriaxHoro (He 6onee Yyem Ha 1-3%), YeM IPYHT OCTasfLHOrO Tena NMoTWHbI
W1 NPoOTMBOMMIBLTPALMOHHOTO YCTPONCTBA.



5.81 Tlpu NpoeKTMpoOBaHMM B OCHOBaHWWM MSIOTUHLI NPOTUBOGUIIETPALMOHHBIX
YCTPOUCTB (WMNYHTOBbLIN psig, CTeHka w3 O6eToHa, [MMHUCTOro [pyHTa Wnn
BO3BOOMMas MeToAOoM "CTeHa B rpyHTE" WHBEKUMOHHasd 3aBeca, Mep3fioTHas
3aBeca W Op.) criegyeT npegycMaTpuBaTh COMPSPKEHWE WX HENOCPeACTBEHHO C
NPOTUBOMMIBTPALMOHHBIMU  YCTPONCTBaMM Tena MroTuHbl (S4p0, 3KpaH unm
avadbparma).

5.82 Conpsraioume yCTpOMCTBa 3€MIIsIHbIX MMOTUH € GETOHHbIMKM 1
Xene3obeTOHHLIMM COOPYXEHNSIMU OOIPKHBbI 00ecneyvmBarhb:

3aWMTy 3eMrsiHOW MNIOTUHBI OT pa3MbiBa BOA4OW, MNPOMyCKaeMou 4epes
BOAOCOPOCHbBIE COOPYKEHUS;

nnaBHbIA NOAXOL BOAbI K BOAOMPUEMHBLIM N BOLOCOPOCHLIM COOPYXEHMSIM CO
CTOpPOHbl BepxHero Obedpa, MnaBHOe pacTekaHMe MNoToka B HkHEM Obedoe,
npegoTspaLlatoLLee NogMbIB TeNa U OCHOBAHWUS MIOTUHbI;

npegoTBpaLLeHe onacHon unbTpaunm B 30He NPUMbIKaHUS.

MpoekTbl conpsiralowmx yctponcts nnotuH | n Il knaccoB [omkHbl ObITh
000CHOBaHbI AaHHLIMW TMAPaBAMYECKNX N GMIbTPaLMOHHBIX UCCea0BaHWUN.

5.83 [na obecneyeHus HaOQEXHOTrO MNPUMbIKAHUS Tena 3eMSISHOM MJIOTUHbLI K
OETOHHOMY COOpPYXXEHMIO criefyeT npegycMaTpuBaTh YKIOH COMpsSralowmx rpaHen
©ETOHHOM KOHCTPYKL MU C 3€MIAHON HacbIMbio He Kpy4e, Yem 10:1.

ConpspkeHne  3eMnSHOW  MAOTMHBI € OETOHHBIMW  COOPYXEHUSIMMU,
npopesalowmmMu ee Teno, cnegyeT OCYLWECTBMATb ANd  MMAOTUH, UMEHLMX
NPOTMBOGMIBTPALIMOHHbIE  YCTPOWUCTBA, B 30HE OSTUX YCTPOMCTB, a [And
OOHOPOAHBIX MNMAOTWUH - B MNpedenax BepXOBOrO KMMHA M LEeHTpasnibHOW 4YacTu
NMOTWHBI.

ConpspkeHne Tena 3eMnsHOW NMOTUHLI C OETOHHBIM COOPYXEHWEM HagnexuT
npegycMmarpuBatb B BuAe 3adernaHHbiX B Hero AuvadparMm, Bpesalowmxcd B
3eMMSHY0 NAOTUHY (LUNYHTOBLINA pag, 6eToHHaa cTeHka un Ap.). OnuHy guadparm
COMpsKeHWUs1 creayeT yCTaHaBMMBaTb Ha OCHOBaHUN GMIbTPaLMOHHBLIX PacyeToB.

MpoTBOMNETPALIMOHHbIE YCTPOMCTBA B OCHOBaHWM 3eMISHbIX MMOTUH U
BGETOHHbIX COOPYXEHWIN A0MKHbI ObiTb B3aUMOYBSA3aHbI.

5.84 Mpun conpsikeHWUN y4acTKOB 3EMIISIHON NIOTUHbI, BbIMOSHAEMbIX HACbIMHbIM 1
HaMbIBHbIM criocobamu, HeobGXxoauMmo npedycMaTpvBaTb  MEponpuUSTUS, He
JAOMNycKatlolye COCPEAOTOMeHHY urbTpauuio B MECTE  COMPSKEHUST U
HepaBHOMEPHYIO 0CafKy Terna NroTUHbI 1 OCHOBaHWSI.

6 3eMnsiHble HaMbIBHbI€ NJIOTUHbI

6.1 KOHCTpyKUMW NMOTUH, BO3BOAMMbIE METOOOM OTChINKW FPYHTOB B BOAY,
pekomeHayeTCcs Ha3HavyaTb B COOTBETCTBUM C Tabnmuen 4, pucyHkamm 4, 5 n 4.3,
a Takxke pekoMeHZauusaMm npunoxeHust b.

* TekcT COOTBETCTBYET opurnHany. - ﬂpmmeanme narotoBuTensa 6a3sbl AaHHbIX.

Tabnuuya 4



Bva nnotuHbl [PYHTbI Tena NoTUHbLI Cnocob BO3BeAEeHUs
MAOTUHbI
1 2 3

OpaHopopgHas:
c npuHyauTesnsHo || MNeckn, cynecn, cyrnuHku || [JByCTOPOHHUWN HaMbIB C
dopmupyemMbiMm (B TOM yncne || pambamn  obBanoBaHUsA
OoTKocamu (pUCYHoK 4, a) || neccoBuaHbIe) Ha oTKocax
co cBoboaHo || Meckn, rpaBunHble || O4HOCTOPOHHUIA HAaMbIB C
dopmUpyeMbIiMm (apecBsHbIe) nambamn  obBanoBaHus
OTKOCaMn - BEPXOBbIM Ha HM30BOM oTKoce
(pncyHok 4,6) wm (pncyHok 56) wn
obovmu LeHTparbHbI HaMblB 6e3
Jamb obBanoBaHus
y3KkonpodmsibHas To xe [MMOHEPHbLIN  HamblB  C
(pncyHok 5, 8) BbIMYCKOM  Myrbhbl U3
Topua TpyObl 7]
HenpepbIBHLIM
YCTPONCTBOM
obBarnoBaHuNs Mo oTKocam
HeogHopogHas:

C 4poMm (PUCYHOK 4, 8)

lpaBuHbIE (OpECBSHbLIE),
raneyHvKoBble
(webeHuncTble) c
coaepxaHveMm necyaHbix u
FMMHUCTBIX dopaKL i

[1ByCTOPOHHMIN HaMbIB C
Jambamn  obBanoBaHus
Ha OTKOcaxXx WU OTCTOMHbLIM
npyaomM B LeHTpanbHON
4YacTu NIOTUHbI (PUCYHOK
5, a)

C UEHTpanLHoMm 30HON
(pucyHok 4, 2)

lpaBunHbIE (OpecBsiHbIE),
ranevyHnKoBble
(webeHucTbie)
necyaHble
pa3HO3epHUCTLIE,
copepxalme
MenKO3epHUCTbIe
dpakumm

nn

To xe

KombuHupoBaHHas:




C HacbiMHbIM s4poM u3 || MpaBuHbIE (OpecBsiHbie), || [JBYCTOPOHHWN HambIB
MUHUCTOTO  TPyHTa U || ranevyHnKoBble 6e3 npyna
HaMbIBHbIMW G0KOBbIMMU || (LLeBEeHNCTbIE) nnu
30HamMu (pUCYHOK 4, 0) necyaHole

c HacbINHbIMK || TO xe To xe
OaHkeTaMn 13 TOpHOW
Maccbl W  HaMbIBHON
OLHOPOAHOM
LeHTpanbHon 30HOM
(pncyHok 4, e)

c LleHTparnbHom OLHOCTOPOHHMIA HAMbIB
HErpyHToBOW

avadpparmon "
HaMbIBHbIMU OOKOBbLIMMU

npmnaMamm

PucyHok 4 - Buabl HaMbIBHbIX NNOTUH

e e &
Si=l=i=i=
==L

a-e - cMm. Tabnmuy 7. 1 - KpenneHve BEPXOBOro OTKOCA; 2 - MPYHTOBbIA 3KpaH; 3 -
nepexogHole crion (obpatHble unbTpbl); 4 - rPyHTOBOE £A4p0; 5 - BepxoBad
npuama; 6 - HM30Bas Npu3Ma; 7 - BepxoBad rpyHTOBasi NpOTUBOGMIILTPaLMOHHas
npu3ama; 8 - uUeHTpanbHasa rpyHTOBas MNPOTUBOMMIBTPALMOHHAA npuaMa; 9 -
uemMeHTauuns*

* TekcT COOTBETCTBYET opurnHarny. - I'IpwmeanMe n3rotoBuTenst 6asbl AaHHbIX.

PucyHok 4 - Buabl HaMbIBHbIX NJIOTUH

chyHOK 5 - OCHOBHbIe cXeMbl BO3BeAeHUSA HAaMbIBHbIX
MMOTUH
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a - ABYCTOPOHHMUIA HAMbIB HEOAHOPOAHOM NMOTUHBLI C SAPOM; 6 - OLHOCTOPOHHMIA
HamblB O[HOPOAHOM MNMOTUHbI C BEPXOBbIM OTKOCOM, (hOpPMUPYEMbIM  MpW
CcBOGOAHOM pacTekaHuM MysbMbl; 8 - HAMbIB Y3KONPOWMIIbHOM MIIOTUHbI.

1 - pacnpegenuTernbHbIn NyNbNONPOBOA; 2 - OTKOC HaMbIBa; 3 - OTCTONHLIN npya; 4
- rpanvua agpa; 5 - gpam6bl nonyTtHoro obBanoBaHust; 6 - gamba nepBUYHOrO
obBanoBaHus; 7 - rpaHMua npygka; 8 - BogooTBoasdwan Tpyba; 9 - BpeMeHHas
nepemblyvka; 10 - BOAOCOPOCHOM KONoaeL,

PUC_yHOK 5 - OCHOBHbIe cXeMbl BO3BeAeHUA HaMbIBHbIX MN1OTUH

6.2 MNpn BbIGOPE KOHCTPYKLUM MIOTUHBI CreayeT CTPEMUTbCS K MakcumanbHOMY
MCMONb30BaHNKD E€CTECTBEHHBLIX [PYHTOB, He TpPebylomx COpPTMPOBKM Npu
pa3paboTke Kapbepa Unm BbIEMKU.

6.3 Npn HanMM4Mn COOTBETCTBYIOLLMX KapbepHbIX MPYHTOB MpeanovTeHne criegyet
oToaBaTb OOHOPOAHBIM MecYaHbIM  MfOTUHaM, XapakTepusyembiM BbICOKOM
TEXHOJOMMYHOCTLIO MPOU3BOACTBA paboT.

OpaHopogHble MecyaHble MMOTMHBI pacnnacTaHHoro npodmnd co cBo6ogHO
dopmMmpyeMbIMN  OTKOCaMW  crnegyeT MPUMEHATb NPU  TEXHUKO-9KOHOMUYECKOM
0B60CHOBaHMM B crnyyae 3arneraHvs crabbliX rPyHTOB B OCHOBaHUWN, HEOOXOAUMOCTM
yMeHbLUEHNSA 06 beMa KpenneHnsa OTKOCOB, a Takxke Npu HaMbIBE NoA BoAY.

Mpy nNpoeKkTUpoBaHWM MMAOTMH Ha cnabbix W 3aTopdOBaHHbLIX PyHTaX
OCHOBaHMWsl, OOBOOHEHHbIX W 3abOMOYEHHbIX TEppPUTOpUSX, OOMyCKaeTcs He
npegycmarpuBatb  MOSMHOCTBID WM YacTMYHO  paboTbl MO yAaneHuto
NMOBEPXHOCTHOIO CJI0S1 IPYHTa OCHOBAHUSA U PacTUTENbHOCTU NPU YCHOBMU, YTO 3TO
He npvBedeT K HapyLeHUIo YCTOWYMBOCTM W (UMNLTPALMOHHON MNPOYHOCTU
COOpPYXEHUA.

Mpy BO3BEAEHMN OQHOPOLHbBIX NSIOTMH Ha criabblX rPyHTax OCHOBAHWS CrieayeT,
Kak MnpaBurio, HambiBaTb YLUMPEHHYKD HWXKHIOK YacTb ("MogyLiky”), a BepXHIO
YyacTb BO3BOAUTb Nocrie cTabunmnsaumm ocagok "noayLkn'.

6.4 HeogHopoaHble NMOTWHBI  CRegyeT  MPOeKTUMpoBaTb  MpU  HamlmMyum
COOTBETCTBYIOLMX  KAaPbEPHbIX  [PYHTOB M HEOOXOOAUMOCTM  CHUXEHMS
PUNbTPaLMOHHOIO pacxofa Mo CPaBHEHWIO C OOAHOPOOHBLIMU NIIOTUHAMK, a TakXe
AN yMeHblleHns o6bema Tena nnoTuHbl. [lpy 3TOM cregyeT yyuTbiBaTb
YCIIOXXHEHME TEXHOSOMMN NpomnsBoAcTBa paboT Mo COo34aHuMio sapa C 3adaHHbIM
pasmMepoM U COCTaBOM FPyHTa M HEAOMYLLEHUIO €0 NepeMbIBa KPYMHbIM FPYHTOM.

Ona obecnedyeHnss OOHOPOAHBLIX CBOWCTB f4pa 3afaHHOro pasmepa U
UCKIIOYEHMS nepemMbiBa KPYNHbIM IPYHTOM JONYCKaeTCH BKIoYaTb B NPOEKThI Npu
COOTBETCTBYIOLWEM OOOCHOBaHWK, NPUHYAUTENbHOE MNEepeMeLLMBaHe [pyHTa B
npegenax npyakoBOW 30HbI SApa NOTUHbI.
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6.5 HambiBHble MMOTUHBI C GOKOBLIMM HACbIMHBIMU UM KaMeHHO-Ha6pOCHbIMVI
npmnsmamu cnenyet npuMeHATb Npu yCrioBUU UCMOSb30BaHUA BbICOKUX NepeMblveKk
nnn KaMH4a M3 norne3HbiX BbIEMOK KOTJIiOBaHa. Flpvl NPOEKTUPpOBaAHNN MNOTUH AO5A
CEeNCMNYECKMX paVIOHOB HeO6XOD,VIMO npegycMartpumBaTtb yCTpOIZCTBO KaMeHHO-
Ha6pOCHbIX npmu3m un CENCMOCTOMKOro KpenjeHna OTKOCOB.

6.6 HambiBHOM cnocob6 BoO3BedeHMsI MNIOTUHBI nonyckaetcda coBMelwatb C
HacCbIlNMHbIM, KOraa, HanpumMmep, BepxoByrko Npu3My nioTUHbl HaMbIBalOT U3 NeCKa, a
HNU30BYIO N3 FpaBMVIHO-FaHeHHMKOBOFO FPyHTAa.

6.7 B npoekTbl HaMbIBHbIX MNSIOTMH CRNegyeT BKAOYaTb MEponpuUATUS No
obecneyeHnto KayecTBa HambIBa rPyHTa U YCTAHOBIIEHHOW MIIOTHOCTU €ro yKnaaku,
a Takke YCTOMYMBOCTU OTKOCOB MNIOTUHBLI B CTPOUTENBHbLIN NEpMo, B YaCTHOCTU, C
y4eTOM (UINBLTPALMOHHOTO MOTOKa, ObOpasylolerocs 3a CYeT BogooTAaun
CBEXEHaMbITOrO rPyHTa, MHMMBTPaLUM C MOBEPXHOCTM HambiBa U U3 OTCTOMHOMO
npyga. [Ona HambIBHbIX MAOTUH forpkHa ObiTb  YCTaHOBMEHa npegenbHas
WHTEHCUBHOCTb WX HapawmBaHua no ycrnoBuo obecneyeHns BoAOOTAAYU
HaMbITOrO rpyHTa, a ANs 4YacTed NMOTWH, HaMblBaeMbIX Mo4 Bogy - npenernbl
nogBoOLHOM U HaABOOHOW KPYTU3HbI OTKOCA.

MHTEHCMBHOCTb HambiBa HEOOXOOAMMO TaKke KOHTpOonMpoBaTtb, Habniogas 3a
BENIMYMHON NOPOBOroO AaBIEHUS.

TpeboBaHuMA K MaTe puanam

6.8 3epHoBOM COCTaB KapbepHbiX T[PYHTOB Ccriegyer cyutatb OCHOBHOM
XapaKkTEPUCTUKON ANA OLLEHKN TEXHUYECKOM BO3MOXHOCTM BO3BEAEHNS] HAMbIBHbIX
NSIOTMH N SKOHOMUYECKOW LIenecoodpasHOCTM BblGpaHHOM KOHCTPYKLINN.

CogepxaHne OpraHM4YecKnx 1 BOAOPACTBOPUMBIX MPUMECEN B TpyHTax Afis
HambIBa MSIOTUHbI CriedyeT OOoMnyckaTb B KONMYECTBAX, NPU KOTOPbIX MX OCTAToK B
Terne HaMbIBHOW NIIOTWMHBI MOCIEe MPoM3BOACTBa paboT no ee HambiBy GydeT He
BblILLE BEMNWYUH, YKa3aHHbIX B 5.5.

6.9 [lNpeoBapuTenbHyO OLLEHKY NPUrO4HOCTM KapbepHOro rpyHTa Afd HambliBa
NAOTKH, B 3aBUCUMOCTM OT 3€PHOBOrO COCTaBa criegyeT NpousBoguTb No rpadmky,
npvBegeHHOMY Ha pUCYHKe 6.

PucyHok 6 - Fpynnbl rpyHTOB, UCNOJIb3yeMbIX A HAMbIBA
NNOTUH
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PucyHok 6* - [ pynnbl rPyHTOB, UCNOMb3yeMbIX ANA HaMbiBa NJ1IOTUH



* 3HaueHnst BenmunH ocn "Copgepxanne Yactuy, % no macce" cooTBeTCTBYET
opvrnHany. - MNMpumevanne nsrotosutens 6asbl faHHbIX.

MpegnoyTuTenbHbIMX ANSt HAMblBa O4HOPOAHbIX MAOTUH ABMISIOTCS NecyaHble
rPyHTbI | rpynnbl; necdaHble W rpaBuiHbIE TPYHTHLI | rpynnbl LenecoodbpasHo
npegycmarpuBatb A1 HEOQHOPOAHbLIX MAIOTUH C MENKOMeCcHaHoW LieHTparbHoOn
30HOW UMW FNMHUCTBIM SO POM.

Cynecwu (Il rpynna), cyrmuHkm (IV rpynna), rpaBunHbIE Y ranevyHUKOBbIE TPYHTbI
(V rpynna), a Takxke neccoBuaHble rPYHTbl MOXHO MCMOMb30BaTh ANA HaMbiBa Npu
COOTBETCTBYIOLLEM TEXHUKO-9KOHOMUYECKOM oB6ocHOBaHuW. [pyu aToM cynecu u
NeccoBuaHbIE CYIMMHKN CNegyeT NCMNofb30BaTh 4715 HaMbiBa O4HOPOAHBIX MAOTUH,
a Takxe AN HaMblBa LeHTpanbHON criaboBogonpoHULLaeEMON 30HbI HEOAHOPOOHbIX
NSOTWH, rPaBUMHO-raneYHNKOBbIE PYHTbI - AN HaMblBa 6OKOBbIX 30H 3TUX NMOTYH.

3anac rpyHTa B kapbepe gorkeH ObiTh B 1,5-1,8 pasa 6orblue o6bema rpyHTa,
MPUHATOrO B NPOEKTE MIIOTUHBI.

Mpn BbIGOpPE KapbepoOB WHXEHEPHO-FeoNorMyeckne usbiCKaHus cnegyet
NpoBOAUTb C AeTanbHOCTbI, NO3BOMAIOLWEN BbIOENUTL N UCKMKYUTE U3 3anacoB
y4acTKU TPyHTa, He oTBevarowero TpeboBaHMAM yKraaky B MAOTUMHY, a Takke He
nogaatoLlerocs paspaboTke cpegcTBaMm rmgpoMexaHmsaLmn.

lpyHT 4N HambiBa MAOTUH JOrpkeH ObiTb NpOBEepeH Ha coaepxaHue
HerabapuTHbIX BKMOYEHU (BaryHOB, KaMHEW M T.M.), He NPOXOASALMX 4epes
FPYHTOBbIE HacoChl.

6.10 [na HeogHOPOAHLIX NAOTMH NPeanoYTUTENbHbI TPYHTBI C BbICOKOW CTEMNEHbIO
pasHO3EepHUCTOCTKN, Hampumep, r[paBuMHble C  MblfeBaTbiMK,  MUHUCTBIMA
dpakLnaMn 1 Npu cogepxaHnm necyaHblx YacTtuy, He MmeHee 25-30%. CoagepxaHue

B A4pe MUHUCTBIX YacTul, pa3mepom & £ 0,005 mm gonyckaetcs He 6onee 20% no
YCIOBUSIM KOHCOMNMMAaLmmn rpyHTa; 6onee BbICOKOE cogepXaHue rmUHUCTbIX YacTuy,
cnegyet Aonyckatb Npu cneyuyansHOM 060CHOBaHUN.

lpaHuubl 30H (PpaKkUMOHMPOBAHUS W OCPELHEHHOro 3epHOBOrO CocTaBa
HaMbITOro rPyHTa ONPeAEensTCHA B COOTBETCTBMU C pekoOMeHAaLUAMN MPUNoXeHns
E.

6.11 BO3MOXHOCTb NPUMEHEHUSA A5 HaMblBa UCKYCCTBEHHbIX CMECEN TPYHTOB U3
pa3HbiX KapbepoB WM COPTMPOBAHHbIX KapbEepHbIX TPYHTOB [OOSkHA ObITh
060CHOBaHa TEXHNKO-3KOHOMUYECKNM PacHETOM.

6.12 [lpu HeobxogumocTu cregyet npegycMaTpmBaTb  AOMOMHUTENBHOE
WCKYCCTBEHHOE yNnoTHeHue (rmybuHHOe rmapoBuOpupoBaHWe,  YNIIOTHEHWE
B3pbiBaMK, [MOCJIOMHOE YMJIOTHEHWE WM yKaTtky u ap.). Meponpuatuss no
OOMOMHUTENbHOMY  YMIOTHEHUIO AO0MMKHbI ObiTb  ODOCHOBaHbI, Kak MpaBuIIo,
NosIEBLIMN OMbITHLIMW paboTamu.

® pakLUMOHMpPOBaHME FPYHTa B Tefne NIOTUHbI

6.13 dpakunoHMpoBaHMe rpyHTa B nonepeyHoM npodmre MNfoTUHbI B pesynbTaTte
MapaBnNMYeckon  packnagku  cregyet  yuutbiBaTb  MNpyv KO3hdMUMEHTE

Pa3HO3EPHUCTOCTM HaMmbIBaeMoro rpyHTa £gn1n>2,5 wm £gn1p>5. Packnagka
FPyHTa 3aBVCUT OT ero 3epHOBOrO COCTaBa, PAcxoda Myrbrbl U €6 KOHCUCTEHLINN,
LUIMPUHBI NASHKa HaMbIBa.



6.14 lNpun onpeneneHMn 3epHOBOrO COCTaBa rpyHTa HaMbIBHbIX MAOTUH HEOOXOAUMO
Y4UTbIBaTb OTMbIB M COPOC Mernkux Yactuy rpyHTta. [Npu BO3BeAeHUM necHaHblX
OOHOPOAHBIX NMOTUH cnegyeT obecneynBaTb COPOC FMMHUCTBIX UM YaCTUYHO
MNblfieBaTbIX YacTUL, OAHAKO TEXHOMOrMYeCKN HensbexeH OTMbIB 1 Bornee KpynHbIX
yacTuy BNOTb A0 MENKUX necudaHbix. [MoTepn rpyHTa npu HambiBe NAOTUH
pekomeHayeTCcs onpeaensdtb B COOTBETCTBMN C peKoMeHAaunsaMm npunoxenms I

Pac4yeT HOpMbl OTMbIBa MOXET BbITb OCYLLECTBIIEH MO AaHHbIM NpunoxeHus .

Mpy HambiBE HeoQHOPOAHbLIX NMOTUH COHPOC MMUHUCTLIX YacTul cregyet
Ha3HavaTb c yyetom 6.10.

6.15 lpn NpoeKTUpoOBaHWM OLHOPOAHBLIX MSIOTMH 3E€PHOBOM COCTaB HaMbITOrO
rpyHTa cnegyet NpuHMMaTh No cpefHEeB3BELLEHHOMY COCTaBy KapbepHOro rpyHTa C
y4€TOM OTMbIBA MESNKMX YacTUL, rPyHTa Npu YCIIOBUU HE3HAYUTENBHOW Bapuauuu B
nonepeyHoM CeYeHUn MNIOTUHBI cocTaBa rpyHTa U KoaddmumneHTa cunbTpaumu.
Mpn aTom crnegyeT yuyuTbiBaTb HEOOMbLUIOE YBENUMYEHWE COAEPKaHWUS MEeSKMX
YyacTuL, rpyHTa B LEHTpanbHON YacTy NfOTUHLI NpU ee ABYCTOPOHHEM HaMbIBE U B
Havbonee yaaneHHoW OT BbiNycKa MymnbMbl YacTU MAOTUHBLI NPU OAHOCTOPOHHEM
HaMbIBe.

6.16 lpy NpOeKTUpOBaHMN HEOAHOPOAHbLIX MSIOTMH 3E€PHOBOW COCTaB rPyHTa B
OoTAerNbHbIX UX YacTAX HeOBXOAMMO yCTaHaBnMMBaThb C y4eTOM (paKLMOHMPOBAHUS
npu HambIBe.

®pakuMoHMpOBaHNEe TpyHTa MpU HaMbiBE OMNPefensioT Mo aHanoram wunm
pacyeTom.

OcpenHeHHbI 3epHOBOM COCTaB rpyHTa crnefyeT onpefensTb oTAenbHO Ans
anpa M GOKOBbIX 30H MMOTMHBLI, @ Takxke Ans NPOMEeXyTOdHbIX 30H. Pa3buska
npomrnsa NrAOTUHBI Ha YacTu NPUHUMAaEeTCA B COOTBETCTBMA C WUMEHOLLMMUCS
aHaroramu.

Ons nnotuH | v Il kNnaccos dpakuMoHMpOBaHWE rpyHTa cregyeT YTOYHATL Mpu
NnpoBeAEeHNN OMbITHOrO HaMblBa, cObOMogas YCrnoBuUSA TEXHOMOMMU BO3BEAEHUS
AaHHOW NMOTWHBI.

6.17 LuvpwuHy gapa HEOQHOPOLHOW NIOTMHLI CreayeT npenBapuTEnbHO HasHavyaTb
B 3aBUCMMOCTW OT cocTaBa kapbepHoro rpyHta B npegenax 10-20% wWupuyHbI
NNOTWHbI HA JAHHOW BbICOTE, a LeHTparbHOW 30Hbl U3 MeNKonec4yaHoro rpyHTa - B
npegenax 20-35% yka3aHHOM LWMPUHBI. OTW pa3Mepbl HaONEXUT KOPPEKTUPOBaTh B
COOTBETCTBUK C TpeboBaHMAMM pa3ferna 7 unu no pesynbratamM HayarnbHOro atana
HambIBa.

OuyepTaHue u KpenneHne OTKOCOB MITOTUHbI

6.18 KpyTu3Hy OTKOCOB HaMbIBHbIX MIIOTUH W BUO WX KPEnneHWs HasHavalT B
cooTBeTcTBMK C 5.9-5.37; Npn 3TOM KPYTU3HY OTKOCOB CriedyeT yCTaHaBnMBaTb He
TOMbKO C YY4ETOM KOHCTPYKLMW W BbICOTbI MIOTUHbI, XapakTEpUCTUK IPYHTOB ee
Tena v OCHOBaHWSA, HO 1 C Y4eTOM HebnaronpuaTHOro Ans YyCTOMYMBOCTU OTKOCOB
UNLTPALIMOHHOMO PeXVMa, BO3HMKAIOLLETO B NPOLecce HaMbiBa MIIOTUHBI, 8 Takxe
OTCYTCTBMSA B Nepuog CTPOUTENLCTBA NOCTOAHHBLIX OPEHaXHbIX YCTPOUCTB.

MpenBapuTenbHO CpefHve 3HaYeHUs! KPYTU3HbI OTKOCOB HaMbIBHbLIX MOTUH
MOXHO Ha3Ha4aTb Mo aHarnorMm ¢ NOCTPOEHHbLIMN COOPY>KEHUSIMU B COOTBETCTBUN C
AaHHbIMK Tabnuubl 5.

Tabnmua 5



Bug nnotuHbl pyHTbLI OCHOBaHUA KpyTusHa oTkoca

OgHopogHasa necyaHasi MecyaHble, cynecyaHble 1:3,5-1:5

CTtapvyHble oTnoxeHus, Topd, vn || 1:5-1:8

HeogHopogHas rpaBuiiHo- || CKanbHble, rpaBUAHO-NEcYaHble, || 1:3-1:4
necyaHas ¢ sapom MAOTHbIE MUHbI

6.19 Ecnn B pesynbrate pacyeta YCTOMYMBOCTU OTKOCOB MMOTUHLI B CTaguu ee
HaMblBa C Y4ETOM TEXHOSOMM NPOU3BOACTBA paboT nonydyarTcsa Gornee nonorve
OTKOCbI, YeM MO pacyeTaM OTKOCOB B NMepuog SKCryaTtauum NioTUHbLI, KpyTU3Ha
[0IpkHa ObITh NpUHATA NO pacyeTaMm ANst CTPOMTENBHOMO nepuoaa.

Mpy HeOBXOAMMOCTU BbINONHEHUSA Gonee KpyTbiX OTKOCOB crnegyeT U3MEHUTb
TEXHOMOMMID  UNU  MNPUMEHUTb  KOHCTPYKTUBHbIE  MEPONPUATUS,  Hanpumep,
CTPOVUTENBHbLIN APEHAX.

6.20 OTKOCbI HaMbIBHbIX NSIOTMH pacnfacTaHHoro npodwmns, dopmupytoLmecs npu
cB0O6GOOHOM pacTeKkaHuu Nynbnbl, 4ONYCKAETCA NPOeKTUpoBaTh 6€3 KpenneHus unm
C 0Bner4yeHHbIM rpaBUMHBIM, raneYHNKOBLIM UM BUONOrMYECKMM KpensieHem npu
obecneyeHnn ero COXpaHHOCTH B YCIIOBUSIX BOSTHOBOIO M BETPOBOIO BO3AENCTBUA.

Ha oTkocax Takumx nroTvH npyv HeobxoAuUMOCTM crieayeT npegycmaTpuBaTh
nornepeyHble OyHbl A9 NpeJoTBpaLLEHUs NepeMeLLeHNs rpyHTa TedeHnsaMn BOOMb
NSOTUHBI.

6.21 lWunpwuHy rpebHa HaMbIBHbIX NIAOTUH CrieayeT yCTaHaBnNMBaTb B COOTBETCTBUM
c 5.11.

MuWHUManbHYO  WKMPKUHY rpebHSA  HaMbiBHOW 4acTv  Npodwmnsa  NIOTWHbI
CTPOUTENBHOMO nepuofa criedyeT HasHadyaTb C Y4eTOM BO3MOXHOCTU paboThbl
rMOPOTPaHCMNOPTHOM YCTAHOBKM M UCMOSMb3yeMblX MPU YKrajKke rpyHTa cpeacTs
MexaHu3auun: Ans HeOAHOPOAHbIX MNMOTUH C LEeHTparbHON 30HOW - He MeHee 50 M,
C SA4POM - He MeHee 70 M, 419 OQHOPOAHbIX NIOTUH - HEe MeHee 20 M.

Mpn HeobXxoAMMOCTN BO3BEAEHUSA NIIOTUHbI C MEHbLUEeN LUMPUHOM MO rpebHio
BEPXHIOK0 ee YacTb criefyeT BbINOMHATbL OTChIMKOW PYHTa HACyXo MMM OTCbIMKOW B

BoAy (MpyaKm).

6.22 lNpn NPOEKTUPOBAHUN LPEHAKHBLIX YCTPOWCTB B TeNne HambIBHOW MAOTUHbI
criegyet yunTbiBaTh TpeboBaHua 5.52-5.72, otgaBasi npeanoyTeHNe KOHCTPYKLMSIM
OpeHaxa, npegcTaBfeHHbIM Ha pucyHke 3 6, 0, e. [peHaxHble YCTPOWUCTBA,
ranepeu, BepTukanbHble ApeHbl U Apyrve AoMimkHbl ObiTb BO3BEAEHbl 40 HaMbiBa U
HadexXHo 3almLleHbl Croem rpyHTa Terna nrnoTuHbl. Eciv gpeHaxHble yCTponcTBa
BO3BOASATCA MNOCIie HaMblBa, TO BbIMOMHATL UX CriegyeT rnpu oTCYTCTBUM Hanopa Ha
COOpPYXXEHUE WUIMK 1of, 3aLLUMTON BOAOMOHUXEHMS.

6.23 CpeaHue 3Ha4YeHUs1 YKIMOHOB OTKOCOB Mpu CBOOGOAHOM HaMbiBE MECYaHbIX U
rPaBUMHBLIX MPYHTOB (MPU TOPLEBOM WM 3CTakagHoM crnocobe HambiBa ¢ 10%-How
KOHLLEHTpauuen nyrbnbl) MOXHO OPWEHTMPOBOYHO HasHayaTb Mo Tabnmue 6 c
nocnenyoLLe KOpPEKTUPOBKON NO AaHHLIM HaYarnbHOro aTana HamblBa.

Tabnuuya 6



FpyHT YKINoH oTKoca npu pacxoae nynbnbl, M3 /4y
<2000 2000-4000 >4000
lMecok:
MeIKUi 1/40 1/60 1/100
cpenHun 1/33 1/40 1/65
KPYMHbIN 1/25 1/33 1/40
rpaBernucTbIn 1/20 1/25 1/30
MpaBuii 1/15 1/20 1/25

Mpn KoHcuCTeHuMM nynbnbl, oTrmyawwenca ot 10%-Hol, YKIOH OTKoca
paccyuTbIBalOT No hopmyrne

@
3'=I'1D'?J%, (5)

rae ' - KOHCUCTeHUMs nynbnbl, % No Macce;

iy - YKMoH oTkoca npu & = 10%.

6.24 YKNOH OTKOCa Mpwv HamblBE NOA YPOBEHb BOAbI OMNpeaAenstoT no pacveTy B
3aBMCUMOCTM OT 3EPHOBOrO cocTaBa [rpyHTa. [lpegBapuTenbHO YKIMOH OTKOca
MOXeT ObiTb MNpuHAT oT 1/10 go 1/4, npyyem MeHbLUME 3HA4YeHUs YKIIOHa
COOTBETCTBYIOT MENKMM Meckam Mnpu Hanmuimm TeyeHnus Boabl B Bogoeme. C
YyBENMYEHNEM KPYMHOCTU TPYHTaA U CHMKEHMEM CKOPOCTW TEYEHUsI YKIOH OTKoca
yBEnM4MBaeTCsl.

TpeboBaHUsA K pe KOHCTPYKLMU NITOTUH

6.25 [py PEKOHCTPYKUUM 3eMNSHbIX HaMbIBHBIX MMOTUH MOBbLIWEHNE rpebHs
OOHOPOOHON NMOTMHLI MOXeT OblTb obecneyeHO 3a CYeT MNpUMbIBA HU3OBOW
NpU3Mbl K CYLLECTBYIOLLUEMY OTKOCY MIOTWUHbI. [MpUMbIB crneayeT BbIMOSHATL U3
KapbepHoro rpyHta 6oree KpynHOro cocTaBa, YeMm [PYHT, U3 KOTOPOro HambIT
OCHOBHOM Mpodmsb MAOTUHBIL. [lonyckaeTcs BbIMONHATE HU30BYHO NPU3MY MIIOTUHbI
OTCbIMNKOW PYyHTa Hacyxo C NOCIIOMHON YKaTKOW.

6.26 lpy noBblWeHUN PeOHST HaMbIBHOW MfOTUHLI C S4POM, KPOME MNpuMbIBa
HN30BOW Np13Mbl, Heobxoanmo npegycmaTtpusatb cosfaHve
NPOTMBOGMIBTPALIMOHHOIO YCTPONCTBA, BbIMOMHEHHOIO, HanpuMep, B BUAE 3KpaHa,
COMPSDKEHHOTO € CYLUECTBYIOLMM  SAPOM, WM NPOTMBOGMNIBLTPALMOHHOIO
YCTPOWCTBA U3 HEIPYHTOBbLIX MaTepuarnos ('cTeHa B rpyHTe" n gp.).



6.27 lMpy BbINOMHEHNM PaAbOT MO PEKOHCTPYKUMKN, nepen BO3BEAEHWEM HM3OBOM
Npu3mbl OOMMKEH OblTb CHAT pacTUTErbHbIN CrOA Ha CyLEeCTBYHOLWEM HU30BOM
OTKOCE MNSIOTWHBI.

[Jo Hayana npumbiBAa HM3OBOW NPWU3Mbl  MMAOTMHbI  AOMKHbI  ObITh
PEKOHCTPYMPOBaHbI BCE AENCTBYIOLLME APEHAXHbIE YCTPONCTBA.

7 KaMmeHHO-3eMNnsAHblIe U KAMEeHHO-HAOpPOCHbIe
NIMOTUHDLI
7.1 KaMeHHO-3eMnsiHble U KaMeHHO-HabpoCHbIE MIIOTMHbI MO  KOHCTPYKL MM

NPOTMBOMIBTPALMOHHBIX ~ YCTPOWCTB W cnocoby npousBoacTBa  paboT
noapasaensaoT Ha NpuBeaeHHbIe B Tabnuue 7 1 pucyHkax 7-9 Buabl.

Tabnvua 7

Twvn NNOTWHBI KoHCTpyKLMa NpOTUBOGMIIbTPALMOHHOMO YCTPOMCTBA

KameHHo-3emnsiHast PYHTOBLIN 3KpaH (PUCYHOK 7, a)
pyHTOBOE SApPO (BEpTMKANbHOE WM HaKOHHOE)
(pucyHok 7, 6)
BepxoBas rpyHTOBasi npnama (PUCyHoOK 7, 8)
LleHTpanbHas rpyHTOBasi npuamMa (pUCYHOK 7, &)
Kom6BuHupoaHHoe MY (pucyHok 2, a, b, 8, 2)

KameHHo-3emnsHas, "PyHTOBBIN 3KPaH 1 NOHYP (PUCYHOK 8, 6)

BO3BOAMMAs

HanpaBneHHbIM NHbekuymnoHHaa anadgparma (pUcyHok 8, a)

B3PbIBOM

KameHHo-HabpocHas OKpaH U3 HerpyHToBbIX MaTepmnarnoB (pUCYHOK 9, a)
IOnadparma (prcyHok 9, 6)

PucyHok 7 - Buabl KaMeHHO-3e MISIHbIX MOTUH



a [ “

1 - KpenneHne BepXHero OTKOCa; 2 - IPYHTOBbIN 3KpaH; 3 - nepexofHble crou
(obpaTHble unbTpbI); 4 - rpyHTOBOE AOpPO; 5 - BepxoBas nNpusma; 6 - HU30Bas
npuama; 7 - BeEpxoBas [pyHToBag NpoOTUBOGMMLTPALMOHHaa npusma; 8 -
LeHTparnbHas rpyHToBasi NpoTUBOGMIbTPaLMOHHAsA Npuama; 9 - LemeHTaums

PucyHOK 7 - Buabl KaMeHHO-3e MIIAAHbIX NNOTUH

PucyHok 8 - Buabl B3pbIBOHaOPOCHbIX NSIOTUH

a, 6 - cMm. Tabmmuy 7; 1 - KOHTYP HaBana; 2 - KOHTyp pacyeTHoro npodwmns; 3 -
WHBEKLMOHHOE S4P0; 4 - UHBEKLNMOHHAs 3aBeCa; 5 - aKkpaH; 6 - NoHyp

PucyHok 8 - Buabl B3pbIBOHaOPOCHbIX NNOTUH

PucyHok 9 - Buabl KaMeHHO-HaGpPOCHbIX MNIIOTUH
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a-6 - cm. Tabnmuy 7

1 - Teno nnoTUHbI M3 KaMeHHOW Habpocku; 2 - LeMeHTauuoHHas 3aBeca; 3 -
OETOHHbIV 3y0; 4 - ene300eTOHHbIN 3KpaH; 5 - Noa3KpaHoBLIV Crow; 6 - BepxoBas
npusma; 7 - guadparma; 8 - nepexogHble crou; 9 - HuU3oBas npuama

PucyHok 9 - Buabl kame HHO-HabpPOCHbIX NSIOTUH

7.2 KameHHO-3eMnsiHble U KaMEeHHO-HaOpOCHbIE€ MSIOTMHBI BO3BOAAT Kak Ha
CKamnbHbIX, TaKk W Ha HecKarbHbIX OCHOBaHUSAX. Bbibop Tuna nnoTUHbI
OBOCHOBLIBAETCA  TEXHUKO-9KOHOMUYECKMMM  pacyeTamMum U TpeboBaHMSMU
TEXHOJOMM NPOM3BOACTBA PaboT Mo KPYrrorognyHon CXeme.

7.3 Tpn NpoOeKTUPOBaHMM KaMEHHO-3EMSISIHbIX M KaMeHHO-HabpPOCHbIX MNIIOTUWH,
Hapsaay ¢ TpeboBaHuAMKM pasgena 4, HeobxoauMO TakxKe y4YUTbiBaTb TpeboBaHWS
pasgena 5 B 4acTu, OTHOCHALLENCH K MaTepuanam Ons BO3BEeOAEHUS 3eMMsHbIX
HacbiMHbIX  MMOTWMH,  MPOEKTUPOBaHWA  OTKOCOB U pebHa  NMOTWH,
NPOTMBOGMIBTPALMOHHBIX YCTPOWCTB N UX COMPSKEHWUIA C OCHOBaHUeM, 6eperamm u
OETOHHBIMWN COOPYXEeHNsMUK, a TaKkke MNpu paspaboTke MPOEKTOB PEKOHCTPYKL MM
Takux NroTUH.

7.4 BosBegeHne KaMEHHO-3eMIISHbIX M KaMEHHO-HabpOCHbIX MfOTUH crieayet
npegycmaTpuBaTtb OTChINKOW KaMEHHOro matepuana (KaMeHHON HabpOoCKK, ropHowm
MaccCbl, rane4YHMKOBOro rpyHTa) CIOSIMW, MPUHUMAs Mepbl K €ro YnrioTHEHUHO
(mocnorHas ykatka, rmapoynioTHEHNE) U Apycamm BICOTOM 3 M 1 Gornee.

7.5 BoseeneHue KaMeHHO-3eMIAHbIX NMOTUH HanpaBJiIEHHbLIM B3PbIBOM
AonycKkaeTcd B 6J'IaFOI'IpI/IFITHbIX 0543 3TOro MetToga npupoaHbIX yCIrioBUAX:

B y3KOM cTBope - (5 /%) <3, rae B - wmMpyHa CTBOpa;

npu cKanbHbiXx nopodax Geperos, yaoBreTBopsAlOWMX TpeboBaHWAM,
npeabABNSeMbIM K KaMEHHbIM MaTepuanam noTuH.

BapbiBHOM cnocob nepemelleHns TPYHTOB KakK TEXHOMOMMYECKUA Mpuem
cnegyeT UCnomnb3oBaTb B COYMETaHWM C Apyrumn cnocobamy Bo3BedeHUs 4acTu
COOPYKEHUSA UM OTAEMNBHOIO 3reMeHTa (BEPXOBOW UMM HU30BOW) NEPEMbIYKM.

MpoTBOGMNBTPALNOHHBIE YCTPOWCTBA B3PbIBOHAOPOCHLIX MMOTUH Ccrieayet
BbIMOMHATL MYTEM MHBEKLMM pacTBOpa B LEHTPamnbHyd MpuU3My, OTChINKON
BEPXOBOW criabonpoHML.aeMon NpmMa3mMbl UM 3KpaHa, a Takxke co3gaHueM aKpaHa u3
HErpyHTOBbIX MaTepuaroB. B npoekTax aTuUX NNOTUH HaaneXxuT npegycMaTpusaTh
AO0BOOKY COOpYXeHusi [0 Heobxoaumbix pasmepoB. [lpy  Hagnexaiem
060CHOBaHWN HanpaBeHHbIM B3PbIBOM MOXHO BO3BOAUTbL U O4HOPOAHbIE NIOTUHbI

TpeboBaHuMA K MaTepuanam

7.6 lNpurogHocTb MaTepwana Ans BO3BEAEHUS KaMEHHO-3EMIISIHbIX M KaMEHHO-
HaOpOCHbIX MNMOTUH JoikHa ObiTb OOOCHOBaHa [aHHbIMM MCCregoBaHUN B
nabopaTopHbIX U HATYPHbIX YCIIOBUSX.

MpurogHOCTb CKamnbHbIX MOPOA Kapbepa (MO MPOYHOCTWU, MOPO3OCTOMKOCTW,
XMMUYECKMM CBOMCTBaM) cregyeT yCTaHaBnMBaTb B 3aBMCMMOCTM OT BbICOTbI
NSIOTWHbI, MECTOMOJIOXKEHMS NX B Npodune NiOTUHbI U OT KIMMaTUYECKNX YCITOBUIA
panoHa CTPOMTENbCTBA, Y4YUTbIBas YCIOBUSt pa3paboTKu U TPaHCNOPTUPOBaHWS.
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7.7 3epHOBON COCTaB KaMEHHOrO MaTepuana NinoTuH criegyet noabupatb, ncxods
us:

obecneyeHns Tpedyemor NNOTHOCTY YKNaaKu;

yyeTa MeCTOMOMOXEHUS TPYHTOB B Tene NiOTUHbI.

Mpn cooTBeTCTBYKOWEM O0OOCHOBaHUM [OOMyCcKaeTCcs MpUMEHEHNE Ccnabbix
BbIBETPENbIX NOPOL, C YHETOM U3MEHEHUST X XapaKTEPUCTUK BO BPEMEHMN.

OKoHYaTernbHbI COCTaB MaTepuana KaMeHHO-3eMNSHbIX U KaMeHHO-
HabpPOCHbLIX MNMOTUH HEOOXOAMMO MPUHMMATbL Ha OCHOBE TEXHWKO-3KOHOMMWYECKUX
pacyeToB pacCMaTpPMBAEMbIX BAPUAHTOB MIOTUWH.

7.8 lpeaenbHyto KPYMHOCTb KPYMHOOBSIOMOYHOIrO rpyHTa, OTChINAeMOro B Tero
NIOTUHbI, W €ro 3epHOBOW COCTaB crieayeT yCTaHaBnMBaTb B MPOEKTe B
3aBMCMMOCTM OT KayecTBa KaMHA M MeToda BO3BEAEHWs MMOTWMHbI. KpynHOCTb
MaTepuvarna, OTChINaemMoro nocriolHO C YNMroTHEHNEM, gomkHa ObiTb He 6Gonee 1/2-
1/3 TONWMHBLI OTCbINAEMOro Crosl, HO MOXeT OblTb U Oorblue B 3aBUCUMOCTU OT
NCNOMb3yeMbIX YMIOTHAKOLLMX MEXaHNU3MOB.

7.9 Onsa nnotuH | n Il knaccoB M3NKO-MEXaAHUYECKNE XapaKTEPUCTUKU FPYHTOB,
nonyyYeHHble B NlabopaTopHbIX YCIOBUAX UMM NPUHATBLIE MO aHaroram, cneayeT, Kak
NpaBuIio, YTOYHATb WUCCEegOBaHUAMM Ha OMbITHLIX HacbINgaX (MO BO3MOXHOCTU
BKIMIOYaeMbIX B MOME3HbIM 06beM NIOTUHBI), ANA MoTUH BbicoTon 6onee 100 m
Takue nccrnegoBaHusi obs3aTerbHbl.

7.10 Ona Habpockn cnegyeTt MCNonb3oBaTh kameHb 6e3 copTmpoBku. COPTUPOBKY
KaMHS  MOXHO MpPOU3BOAWUTL  TOMbKO MpPM  HanMMyYuM  COOTBETCTBYHOLLErO
060CHOBaHMSA.

7.11 YknagKy pasnuyHoro marepuana no 4yactsiM npodomns nioTWHbI, Kak NpaBuIio,
criegyet npegycmatpuBaTtb npu BbicoTe MroTuHbl 50 M 1 BGonee, npu 3TOM
MPOYHbIN MaTepuan cregyet UCnonb3oBaTb B Oonee HanpshkeHHbIX 4acTsx, a
mMaTepuan 6onee MOPO30CTOMKUX MOPOA, - BO BHELLHMX YacTSAX Npodmns.

7.12 [Ona matepuana, npedHasHa4yeHHOro K Yykragke B Teno MfOTUHbI Huke
NMOBEPXHOCTU BOAbl WM MOABEPXEHHOr0 €ee BO3OeWCTBUID, KO3MhdMUMEHT
pasMsryaeMocTM doikeH ObiTb He Hwke 0,9 AOna  M3BEPXKEHHbIX U
MeTamopgmdecknx nopog u 0,8 - ang ocagodHblX. MeHblwme 3HayeHus
KoahdmumeHTa pasmsirHaeMocTn SONyCKaeTcsa NpyHUMaTh Npy COOTBETCTBYIOLLEM
o6oCcHOBaHWN.

7.13 K rpyHTam npoTMBOMMbTPaLMOHHBIX YCTPOMUCTB (9KpaHOB, MOHYPOB, SAep,
crnabonpoHnLaeMbix Npuam), NepexonHbIX CroeB U 0BpaTHbIX GUbTPOB KaMEHHO-
3eMNAHbIX NSOTUH NPEAbBABMAT Te e TpeboBaHWs, YTO U K COOTBETCTBYHOLLMM
arieMeHTaM 3eMINSAHbIX HACbIMHbLIX NMOTUH.

Ecrim  npoTMBOMNBTPALMOHHOE  YCTPOMCTBO  BO3BOAAT  cpeacTBamu
MAapoOMexaHm3aumm Heobxoanmo, 4YTobbl TPYHT YyAOBREeTBOpsAn TpeboBaHMAM,
npeabABNAeMbIM K IPYHTaM HaMbIBHbIX MSIOTWH.

7.14 [na nepexogHbiX CroeB U 0BpaTHbIX UITBTPOB KaMEHHO-3EMIISIHbIX MIOTUH
crieayeT UCnorb30BaTh, Kak NPaBuIo, KapbepHble Pa3HO3EPHUCTLIE TPYHTHI.

MpumeHeHne AOnNs  3TUMX Uenen oboraweHHbIX FPYHTOB,  MOSyYEeHHbIX
COPTUPOBKON, NPOMbIBKOM, JOBaBNEHMEM NN CMELLMBAHMEM Pa3NUYHbIX dpaKL i,
cnegyeT pgonyckaTb TOMbKO MpU COOTBETCTBYHOLIEM TEXHUKO-3KOHOMUYECKOM
o6ocHoBaHMK. Bo Bcex criydasx HagnexmTt oTaasaTb NpennovTeHne OgHOCIIOMHbIM
nepexogHbIM Criosim 1 06 paTHbIM mnbTpam.

OyepTaHue OTKOCOB NITOTUHbDI

7.15 OCHOBHblE pa3Mepbl NOMepPeYHOro NPOGMII KAMEHHO-3EMITSHBIX U KaMEHHO-
HaBpPOCHbIX NMOTUH CrieayeT Ha3Ha4yaTb B COOTBETCTBMK C 5.9-5.15.



7.16 KpyTuU3Hy OTKOCOB KaMEHHO-3EMISIHbIX W KaMEHHO-HAOPOCHbIX MIIOTWH
criegyeT HasHayaTb no pacyety (9.10-9.13).

Mpn HasHa4yeHUN KPYTM3HbI OTKOCOB MNSIOTWMH, BO3BOAUMbLIX HampaBrieHHbIM
B3pPbIBOM, HEOOXOOAMMO YYUTbIBaTb HayvamnbHyl KPYTU3HY OTKOCOB, CBOOOAHO
dhopMupytoLLmMxcs B pesynbTate cbpoca rpyHTa B3pbiBOM.

717 WupnHy 6epm Ha oTKOocax MNfOTWUH HeobxoguMMO MpPUHMMAaTb W3 YCHOBMS
obecneyeHus TpebyemMoro OCpPEeAHEHHOr0 3HAYEeHWUS KPYTU3HblI OTKOCOB, HO He
MeHee 3 M.

NMpommBo¢ MNbTPaLMOHHbIE YCTPOUCTBA

7.18 Tpu NpoekTnpoBaHUN NPOTMBOMUILTPALMOHHBIX YCTPOWCTB U3 TPYHTOBbLIX U
HErpyHTOBbIX MaTepuasrioB KaMeHHO-3eMSSHbIX M KaMEeHHO-HAabpPOCHbIX MNOTUH
criegyet yumTbiBaTh TpeboBaHust 5.39-5.52.

7.19 T[poTMBOGMIbLTPALMOHHbIE YCTPOMCTBA KaMEHHO-3eMISAHbLIX U KaMEeHHO-
HabpOCHbIX NIOTUH AOMMKHBI CONPSAraTbCsl C OCHOBaHWEM 1 6eperoBbiMM CKITOHaMK
N COXpPaHsATb BOAOYMNOPHOCTb, MPOYHOCTb U TMBKOCTb MPY BO3MOXHbIX CMELLEHUSX.

7.20 TpagmeHT Hanopa MnbTPauMOHHOrO MNOTOKa ANA a4pa WM dKpaHa U3
TMUHUCTONO TPYHTA KaMEHHO-3EMIISAHbIX MIIOTUH CrneayeT NpUHMMaTb MO KPUTEPUID
GunIbTpaLMoHHON NpoYHOCTH (CM. 9.6).

7.21 Mexgy  rpyHTOBbIM  NPOTMBOMMMBTPALMOHHBIM  YCTPOUCTBOM n
KPYnHOOBMOMOYHBIM MaTepuarnioMm Tera MnoTUMHbI Hagnexut npegycmarpusaTtbh
obpaTHble PUNbTPbI 1 NepexofHbIe CIION.

TonwmHy nepexodHbiX CroeB criedyeT HasHadyaTb WCXOAS W3 yCroBuS
npon3BoAcTBa paboT, C yHETOM BO3MOXHbLIX FOPU3OHTarNbHbIX CMELLEHUA NIIOTUHbI
W NPUHMMAaTL He MeHee 3 M.

Mexay HerpyHTOBbIM NPOTUBOMMIBTPALMOHHBIM YCTPOMCTBOM M FPYHTOM Tena
NOTUHbBI CriedyeT Takxe npegycmatpusaTb nepexofHble Criou.

7.22 MaTtepuanbl nepexofHbIX CroeB U obpaTHbIX MLTPOB NIIOTUH cregyet
NPUHMMAaTb B COOTBETCTBMUU C 5.68-5.73.

3epHOBOW COCTaB NepexogHbIX croeB NIoTuH | u Il KnaccoB HaaNEXUT YTOUHSATb
3KCMNEPUMEHTArbHO C Y4E€TOM YCIOBMI X paboTbl M BO3MOXHOCTM Cerperaunm npu
NOCOWHOW €ro OTChIMNKE.

7.23 Ona NoBbILLEHUS omnbTpaLMOHHOM NPOYHOCTH rPYHTOBbIX
NPOTMBOGMIBTPALMOHHBIX  YCTPOWCTB  KaMEHHO-3eMIAHbIX  MSIOTMH  criegyeT
npegycMmartpuBathb:

yLUMpeHWe siapa Unv akpaHa Ha 6eperoBbIX NPUMbIKAHUSIX M B OCHOBaHWW;

yKIaaKy AONONHUTENBHOrO Crosi 06paTHOro domnbTpa B Npeaeriax ConpsikeHns
rPYHTOBOrO NPOTMBOGMIbTPALIMOHHOTO YCTPOMCTBA C OCHOBaHWeM 1 beperamu;

BO3BEAEHME 3KpaHa WM aapa U3 Pa3HO3EPHUCTBIX TMUHUCTLIX TPYHTOB,
CMoCcoGHbIX B criydae 06pas3oBaHNs TPELLWH UX 3aKorbMaTUpoBaTh.

7.24 TpoTBOGMILTPALMOHHBIE YCTPONCTBA KAMEHHO-HAbPOCHbLIX MIIOTUH criegyeT
BbINOMHATL, Kak npaBuro, U3 xernes3obeToHa, acdanstobeToHa, MOoNMMEPHbIX
maTtepwuanos. [lonyckaeTcs npyMeHeHe meTtanna.

7.25 JXene3obeToHHble 3KpaHbl KaMeHHO-HAbpPOCHbLIX MNMOTUH pPEKOMEeHAyeTCH
BO3BOAUTb TOMbKO MPU HANM4YMM CKarbHOro UM ManocMMaemoro OCHOBaHMS.



7.26 XKenes3obeTOHHblE  39KpaHbl  cregyeT  BbIMOMHATb  OOHOCHOMHBLIMMU,
OTPE3aHHbIMW B HWXHEW YacTu OT KOHTYPHOW MMUTbl, CIyXallenh Yropom,
nepumeTpanbHbiM  LWBOM UM pa3pe3aHHbiMW  NPOAOSbHBIMA - BEPTUKANbHbIMK
TemnepaTypHo-4edopMaLMOHHBIMK WBaMXM Ha NPOAOSbHbIE MOMOCh! LUMPUHON 12-
15 M. lpn 3TOM ropusoHTanbHble TemnepaTypHO-4edopMaUNOHHbIE LWBbI HEe
npegycmaTpuBatoTCS.

TonwwHy >ene3obeToHHOro 3KpaHa cneayeT HasHadvaTb Yy rpedHst pasHon 0,3 m
C yBENMUYEHNEM K OCHOBAHMIO MO 3aBUCUMOCTMU:

8=03+(0,002-0004H (6)

roe H - 0e/CTBYOLWMIA HaMop, M.

7.27 ConpsixeHne »xerne3obeTOHHOro aKpaHa C OCHOBaHMEM CriedyeT BbINOSHATb C
MOMOLLBH KOHTYPHOW NAUThI, LUMPUHA KOTOPOW Ha3Ha4YaeTcs B npeaernax:

Ha OTHOCUTENLHO COXPaHHOW M NpoYHoM ckare - (1/16-1/20) A ;

Ha ckane cpefHen npodHocTu - (1/10-1/15) & ;

Ha CUMbHOTpPELLWHOBATON U BbiBeTpernon - (1/6-1/9) A .

MuHMManebHasa WMpUHa KOHTYPHOW MiMTbl NpuHMMaeTcsa pasHon 3 M. LnpuHa
KOHTYPHOW NMuUTbl B MraHe [OSbkHa M3MEHATbCA CTyrneH4yaTto - yyacTkamu C
NOCTOSHHOW WmpuHoW. CTpouTenbHble LWBbI criegyeT npegycmaTpuBaTbh B MecTax
M3MEHEHUS LUIMPUHBbI UMK PEe3Koro M3MeHeHus Tonorpadmn. PacctosiHue mexay
LBaMK NpUHUMaETCA 6-8 M, NpM 3TOM OHU HE AOSMKHbI COBMagaTh C TeMnepaTypHo-
AeopMaLMOHHbIMW LLBAMM 3KpaHa.

TonuwmHa KOHTYPHOW NmMTbl OOMPKHA ObiTb paBHa TOMWWMHE MPUMbIKAIOLLETO K
Hen 3KkpaHa, Ho He meHee 0,4-0,5 m.



7.28 ConpshkeHne 3KpaHa C KOHTYPHOW MIMTOM AOIMKHO OCYLUECTBIATLCS MO
MPVHLMNY CKOMb3SILLEro WBa C ABOWMHbIM - TPOWHbIM YMSIOTHEHMEM B BUAe
BHYTPEHHEN MOMUXIIOPBUHUIOBON, HWKHEW JIaTyHHOM LUMNOHOK U HapYyXHOro
YNIOTHEHUs1 B BUAe acanbTobUTyMHON MacTuKu.

Ona cHuxeHust 4o MUHMMYMa AedopMaL i xene3obeToHHOro akpaHa crnegyet
npegycMarpuBatb  30HMpPOBaHWE  ronepevyHoro  npodouna  MAOTUHLI MO
rpaHySIOMETPUYECKOMY COCTaBY YKMaAblBAaeMOro B Kaxayld M3 30H TpyHTa M
CTeNeHN MX YNIIoTHEHNS.

B nonepeyHoM paspese NMnoTUHbI AOMKHbI BbIAENATLCH, Kak NpaBumo, YeTbipe
30HbI:

noaaKkpaHoBas nepexofHas 30Ha;

NPOMEXYTOYHasi NnepexogHasi 30Ha;

BepxoBasi ynopHas npusma;

BHeLLHAS (HM30Bast) yrnopHas npuama.

LnprHy nogskpaHoBOW NEPEXOLHON 30HbI BONM3W rpebHst crieqyeT NpuUHMMaTh
paBHoOM 3-4 M MO ropu3oHTanM ¢ yLMpeHneM K OCHoBaHuio Ha 3-4 M Ha Kaxable 100
M Harnopa.

3epHOBON COCTaB rpyHTa B 3TOW 30HE AOMKEH COOTBETCTBOBATb MecyaHo-
rPaBMNHOMY TPYHTY C MakCuMManbHOW KpynHoCcTbio 80 MM KW cogepxaHuem
mMernkosema (4acTtuy, meHee 2 Mm) 15-37%.

YNMoTHEHME NOAJKPAHOBOW MEpexogHON 30Hbl [OMMKHO OCYLUECTBNATLCA
rOpU3oHTarnbHbIMK criosiMy TonwmHon 40-50 cm BnbpokaTkamu, O OTHOCUTESBHON
nnoTHocTW, paBHoW 98%. Kpome TOro MNOA3KPaAHOBLIN CHOW [OMDKEH Takxke
YNIOTHATLCS BUOpOKaTKamm No BHELLHEMY OTKOCY.

MpomexyToyHas nepexogHas 30Ha [AOofbkHA OTCbINAaTbCA W YMMOTHATLCA
OO HOBPEMEHHO C NMoA3KpaHOBOW 30HOM. LLIMpuHa ee Ha3HayaeTCsa Takom Xe, Kak U
49 NoA3KPaHOBOW 30HbI.

3epHOBOM COCTaB 3TOW 30HbI AOMMKEH HasHavaTbCa MO npuHUMny nopbopa
06 paTHbIX GUIbTPOB.

BepxoBasi ynopHasi npuama CO CTOPOHblI HkHEro 6beda pormkHa ObiTb
OrpaHMyYeHa BHYTPEHHEW rpaHULLEen, NMPOXOASALEN OT BEepxXHENW TOYKM 3JKpaHa K
OCHOBaHMUIO M K HU30BOMY OTKoCy nog yrrom 15-30° k BepTukann, B aTon vactu
npocmnsa AormKeH UCNONb30BaTbCS KPYMHOOBIOMOYHbIW FPYHT (fropHas macca unm
rPaBUAHO-TaNEYHNKOBBIN TPYHT) C KO3hMLMEHTOM pPasHO3EPHUCTOCTU CBbiwe 10-
15, makcumanbHon KpynHocTbio 600-800 Mm 1 cogepxaHnem 4acTuy, MeHee 5 Mm
oT 5 8o 20% U1 yNnOTHEHHbIA A0 OTHOCUTENbHOM MIOTHOCTU He MeHee 90%.
KpynHOCTb KamHs (rareyHuka) B 9TOM 30HEe OOMkHa OrpaHn4MBaTbCH TOMbKO MO
NPON3BOACTBEHHBIM COOBpPaXeHUsIM; YNroTHEHWE [OSMKHO NPOU3BOAUTBCHA [0
OTHOCUTESNbHOWN MIOTHOCTU paBHon 80-82%.

7.29 Tlog 9KpaHOM M3 HErpyHTOBbIX MaTepuanoB cregyeT YKraabiBaTb
MariocxxMMaemMyto, crnaboBogonpoHnLaemyto, cyddo3nOHHO-CTOMKYHO NMEPEXOOHYHO

30HY C KoabdmmeHToM dmnbTpaumm 10-3-10-4 cm/cyrT.

TonuwmHy NoA3KpaHOBOW MOATOTOBKW CriedyeT HasHayaTb B 3aBMCHMMOCTM OT
maTepuarna aKpaHa, KpyrnHocTu maTtepuara noadKpaHoBOW MOATrOTOBKW, KPYMHOCTH
maTepuarna B Habpocke, BbICOTbI MIIOTUHbI 1 YCIIOBUI NPOU3BOACTBA paGoT.

Tpe6oBaHUs K OCHOBaHUAM NOTMH. ConpsixxeHUe NIOTUH C OCHOBaHMEM
1 boptamm

7.30 lMpwn oueHKe rPyHTOB OCHOBaHWUS N BOPTOB creayeT y4uTbiBaTbh TpeboBaHusA
4.5,4.6 n5.73-5.83.

Mpn cTpouTenbCTBE MNMOTUH Ha CKaNlbHOM OCHOBaHWM B OCHOBaHUWN U
NPUMbIKaHUSIX BOL4OHEMNPOHNLLAEMOrO 3fIeMEHTa HEOOXOAMMO yOanuTb MOKPOBHbIE
TPYHTbl M BbIBETPENYD 4YacTb CKalbHbIX MOpPog4, B KOTOPOM He MOXeT ObiTb
BbIMONMHeHa ad)dpeKTUBHAA conpsaraloLas LileMeHTaums.



7.31 lpn cTpouTenbCTBE MNMIOTMH HA CKanbHOM M OCOBEHHO Ha HecKaslbHOM
OCHOBaHMM HeobGxoouMMO onpedenaTb pPacyeToM HepaBHOMEPHOCTb  OCafoK
OCHOBaHMWs Kak B NPOAOSbHOM, Tak M B MOMNepevyHOM HarpaBneHun Ans NpoBeEpPKU
TPELLMHOCTOMKOCTH NPOTUBOMIbTPALMOHHBIX YCTPOUCTB MIOTUH.

7.32 [lpn NpPOEKTUPOBaHUM  KaMEHHO-3EeMSIAHbIX MfIOTUH C  PYHTOBbLIMMU
NPOTMBOGMIBTPALMOHHBIMU - YCTPOUCTBaAMK, BO3BOAMMBIMM  METOOOM  OTChIMKK
FPYHTOB B BOAY, AOMMKHbI ObiTb NpegycMOTpPEHblI MeEpPONpUsaTUs No obecnevyeHnto
KOHTaKTa rpyHTOB 3TUX YCTPONCTB C FPYHTOM OCHOBAHMS.

7.33 ConpsbkeHne rpyHTOBbIX NPOTMBOGMIIBTPALMOHHBIX YCTPOWUCTB MNIIOTMHBI CO
CKanbHbIM OCHOBaHWEM [ONycKaeTcHa npegycMmaTpuBaTth B BUAEe TOPKPETUPOBAHMUS
OCHOBaHus, 6eperoBbIX CKIOHOB, BPE3KM U Ap.

KOHCTPYKLMS CONPSAXEHUSI TPYHTOBBIX MPOTUBOGMUIILTPALMOHHBIX YCTPONCTB CO
CKalnbHbIM OCHOBaHMEM MOXeET BblOUpaTbCHA B COOTBETCTBUM C pPEKOMeEHOaL s MM
npunoxexHns B.

7.34 [Ona ynydweHuss cTaTtuydeckonm paboTbl, MOBbLILEHUS TPELUWMHOCTONKOCTU
NPOTMBOGMIBTPALMOHHBIX YCTPOMUCTB BbICOKME MAOTWHbI, PaCcMONOXEHHbIE B Y3KUX
yLenbsX, pekoMeHayeTCsl MPOeKTUPOBaTb C KPUBOMMHENHOW OCbIO, BbIMYKION B
CTOPOHY BepxHero 6beda.

7.35 B CceBepHON CTPOMUTENBHO-KIMMaTUYECKON 30He ConpsxeHue
NPOTMBOGMIBTPALMOHHBIX YCTPOUCTB TalblX KaMEHHO-3EeMINSHbIX W KaMEHHO-
HabpPOCHbIX NMIOTUH C TPELLMHOBATBLIM CKanbHbIM OCHOBaHWEM criefyeT BbIMOSNHATb
B Buae OeTOHHOro 3yba C nNOTEpHOW And Cco3daHust  LleMEHTaLMOHHON
(MHbEKUMOHHOM) 3aBecbl B OCHOBaHuMW. B npepenax noapycrnoBOro Ttanuvka
LEeMeHTaLu  OCHOBaHMSA  crnegyet  npegycMmatpuBatb A0  3anOfHEHUS
BOOOXpaHUNMLLa, a B 6eperoBbiX NPUMbIKAHUSX - MO Mepe OTTauMBaHUsi OCHOBaHUA.
Ha cunbHOTpelmHoBaTbIX OCHOBaHWUSIX CriegyeT npoBOAUTL NpenBapuTesisHoe
WUCKYCCTBEHHOE OTTaMBaHME MepP3SbIX FPYHTOB OCHOBaHWS C MNOCEAYIoWEen Ux
LieMeHTaLKneln 0o Havana 3anofiHeHVs1 BOGOXPaHWUULLA.

Ha KOHTakTe rpyHTOBLIX 4P U 3KPaHOB TarbiX KAMEHHO-3eMIISHbIX NSIOTWH C
CUNbHOTPELUMHOBATBIM  CKalbHbIM ~ OCHOBaHWEM criegyeT npegycMmaTpuBaThb
YCTPOWCTBO CriaboapMmMpoBaHHOM OETOHHOW NIUTLI B BUAE OTKPbLIIKOB 6E€TOHHOrO
3yba C yKpenuTenbHOM LieMEeHTaLen OCHOBaHWS Mog, HEW.

7.36 Ha HeckanbHbIX OCHOBaHWsSIX, CIOXEHHbIX CcrabocumaeMbiMn 1
crnaboBogonpoHMUaemMbiMnM (B TOM  4YUcrie WM MpU  OTTauMBaHUKM) TPyHTaMu,
COnpsiXeHNe NpPOTUBOGMITBTPALIMOHHBIX YCTPOWCTB KaMEHHO-3EMITSIHbIX MIIOTUH C
OCHOBaHVEeM cregyeT Npou3BoAuTbL BPE3KOW UX B OCHOBaHWE Ha rnyouHy BEpXHEro
pas3ynsioTHEHHOrO crios. [MNpn HaMMYUM B OCHOBaHUM BEPXHETO CIos asyitoBuaribHbIX
OTNOXEHUA W3 MNECYAHO-TPABUMHO-TANEYHNKOBBIX PYHTOB MOLUHOCTBO A0 5 M
COMpsXeHNe credyeT OCYLECTBMATL C MOMOLIpO 3yba, BXOOSALEro B KOPEHHbIE
nopoabl OCHOBaHUS.

7.37 B y3kom cTBOpe, iAe 3aTpyagHEeHO BO3BedeHue MNpOoTUBOGUINLTPAaLMOHHOMO
YCTPONCTBA B OCHOBaHWK, Liernecoobpas3Ho paccmaTpuBaTb BapuaHT yCTPOMCTBa
OeTOHHOM  "MpoOKKW", BLICOTY KOTOPOW criegayetr  Onpegermtb  TEXHUKO-
9KOHOMMYECKMM CpaBHEHMEM BapwaHToB. [lpn 9ToM B GeToHHOM "npobke” moryT
TpaccupoBaTbCs BOAOBOAbLI Pa3HOro Ha3HayYeHusl: CaHUTapHbIX MOTOKOB, Mponycka
naBoaKa NMbo NOBEPXHOCTHOrO BOAOCIMBA B CTPOUTENbHbBIN Neproa v ap.

8 TpeboBaHUA K oxpaHe OKpyXxarowen cpeabl

8.1 Tlpwn cTpoutenscTBe MMAOTUH AOIMKHO ObiTb o06ecnedYeHo BbINOMHEHWE
TpeboBaHMN MO OXpaHe OKpyXaloLlen cpenbl, pauuoHarnbHOMY WCMOMb30BaHMIO
NPUPOOHbIX PEecypcoB, YyyeTy Onmwkanwmx W OTAanEeHHbIX 3KOSOMMYECKUX,
9KOHOMMYECKUX, CouMarnbHbIX, Aemorpadmyecknx nocneacTBUin CTPOUTENbCTBA
npu NpuopuTeTe OXpaHbl 300POBbS YeroBeka 1 Bnarononyyms HaceneHus.



8.2 Tlpu TEXHUKO-3KOHOMMYECKOM OOOCHOBaHUM MNPOEKTa U MNPOEKTUPOBAHMM
rPYHTOBOM MMOTUHBbI OOMMKHbI YYUTBIBATLCA NpeaenbHO OONYCTUMbIE Harpys3ku Ha
OKPY>KaloLLO MPUPOAHYIO cpedy Kak B CTPOUTENbHbIW, Tak U B 3KCMyaTalOHHbIV
nepuogbl M npegycMaTpuBaTbCA  HagexHble U 3(PEeKTMBHbIE  Mepbl
NPeaynpexaeHns U YyCTPaHEHUs 3arpsi3HEeHUs OKpyXatlowen MpUpOoLHON cpeabl,
pauuoHanbHOe MCMNOMb30BaHWE W BOCMPOM3BOACTBO NPUPOOHBLIX PECYpCoB,
03[,0pOBIEHNE OKpYXatoLLEen NpUpoaHON cpeabl.

8.3 [pu npoeKkTUpoBaHUM W CTPOUTENBLCTBE [PYHTOBLIX MMOTMH B COCTaBe
rMopoysna [[OmkHbl  ObITb  MOMHOCTLIO  YYTEHbl pearbHble noTpebHOCTU B
9MNEKTPOIHEPrM U BOOOCHAGXEHWM OaHHOTO pervoHa, penbed MeCTHOCTU Ans
pa3melleHns obbekTa, Mepbl N0 MakCUMaribHOMY COXPaHEHWIo 3eMenb W fecos,
HacemneHHbIX MyHKTOB, MaMSATHUKOB MPUPOAbLl, WUCTOPUM U KYmMbTypbl, OXpaHe
pblIBHbLIX 3anacoB, CBOEBPEMEHHOW YTUNN3aL M peBECUHbI U NIIO4OPOAHOMO Crlos
MoYB MpPU pacyYUCTKe M 3aTorrieHUn Noxa BOOOXPaHUIWLLA, MO HeJOoMnyLEHWo
oTpuuaTenbHbIX U3MEHEHWI B OKPYXatoLLEN NPUPOLHON cpefe.

8.4 MpKn NPOEKTMPOBaHMN MPYHTOBLIX MIIOTUH He crieqyeT NPUMEHSITb PYHTOBbIE U
HErpyHTOBble MaTepuanbl, a Takke TEXHOMOMM, CrnocobCTBYOLME XMUMUYECKOMY,
dm3nyeckomy 1 GUONOrIMHECKOMY 3arpsS3HEHMIO OKPY>KAIOLLEN Cpefbl.

8.5 [na ynpaBneHus 9KOMorMdeckMmu npoueccamnm HeobXoauM MNOCTOSIHHBIN

KOHTPOMNb COCTOSIHUSI BCEX KOMMOHEHTOB MNPUPOLAHO-TEXHNYECKOW CUCTEMBI,

KOTOPbI JOSDKEH OCYLLECTBMATLCHA B COCTaBe IKOMOrMY4eCKOro MOHUTOPUHIA.
MpumedaHus

1 MoHuTopuHr porkeH 6biTb NOCTOAHHOW cnyxbon cbopa n obpaboTku
SKONOTMYECKMX [OaHHbIX U SBMAATLCA 4YacTbi MNPOM3BOACTBEHHOIO MNpoLecca,
CBSI3aHHOIO C MPMPOAONOSIb30BAHNEM, W MO MEpPe HAaKOMMEHWUs OaHHbIX
HabnogeHnn MNo3BONsiTb CBOEBPEMEHHO OMNpefensATb HanpaBneHUs pPasBUTUS
TEHOEHLMIN 3KOSMOTMYECKUX CUCTEM, M3MEHSITb MpoTeKkalowme B HUX Npouecchbl B
XenaTenbHOM HanpaBfeHuW, BbISIBMATb YNpaBnsiowme napameTpbl, onepaTtuBHO
pearMpoBaTb Ha  BO3MOXHble  aBapuiHble  CUTyauuu, CBSI3aHHble C
NPUPOAOMNONb30BaAHNEM.

2 CosgaHve ynpaBnsieMblX MNPUPOOHO-TEXHUYECKUX cucTeM TpebyeT ocoboro
noaxoga K MPOEKTUPOBAHWMIO TPYHTOBLIX MMOTUH B COCTaBE MMAPOY3SOB Mpw
YCrNOBMSIX ONTUMM3aLMM NapaMeTpoB U PEXMMOB UMX paboTbl B YCMOBUSIX
MHOrOLLeNIeBOro  UCMonb30BaHWsA BOAOTOKA, KoOida MpUPOAHbIE  KOMMJIEKChI
BbICTYMalT HE TONMbKO B KayeCTBe PaBHOMPAaBHbLIX, HO B HEKOTOPLIX Cry4yasiX, W
HanGoree NPMOPUTETHbLIX BOAOMNONb30BaTENEMN.

9 OCHOBHbI€E NOJIOXEeHUSA pacyeTa NNOTUH



9.1 Tpn npoekTupoBaHmM nOTUMH | M Il KNaccoB K3 rPYHTOBLIX MaTepuaros
Heo6Xxo4UMO BbIMOMHATL CriefyloLme OCHOBHbIE pacyeThbl:

GunbTpaymoHHble (9.3, 9.4) n mnbTpaumMoHHON NpoYHOCTU (9.5);

obpaTHbIX PUNLTPOB, APEHaKeN 1 NnepexoaHbix cnoes (9.6-9.9);

YCTOMYMBOCTM OTKOCOB, 3KpaHa 1 3awmtHoro criost (9.10-9.13);

HanpshkeHU n gecopmaumn (9.14, 9.15);

ocafok Terna nNioTUHbLl 1 ocHoBaHuA (9.16, 9.17);

rOpM3oHTarnbHbIX cMeLleHnn (9.19);

KpernneHun 0TKOCOB Ha MPOYHOCTb OT AENUCTBMA BOMH, Nbaa v ap. (9.21).

JononHuTtensHo cnegyeT BbIMOMHATD:

ana HEeOAHOPOAHbIX 3eMIAHbIX HaMblBHbIX NMNoTUH pacyetbl
PpPaKLMOHMPOBAHNSA TPyHTA M yCcTOMYMBOCTU GoKoBbIX npusm (6.13, 6.14, 6.17),
pacyeTbl KOHCOMMAaumu 1 noposoro AasneHus (9.18);

ONA 3eMnaHbIX HacbIMHbIX U KaMEHHO-3eMISHbIX MIIOTUH, Y KOTOpbIX Tero,
AP0, 3KPaH UIMM OCHOBaHWE COXEHbl U3 MMUHUCTLIX MPYHTOB - pacyeTbl NOPOBOro
AaBrieHnst Npu X KOHCONMAaLuuM 1 NpPoBepKy TpeLmHocTonkocTu (9.18, 9.22);

ONA  KaMEHHO-3eMNsiHbIX MMAOTUMH C S4pOM U AuadparmMon, Kpome Toro -
NPOBEPKY YCTONYMBOCTM HA COBUM HU30BOW MPU3MbI MIOTUHbI.

Ona nnotuH lllu IV knaccoB HE06X04MMO BINOMHUTL CreAYHLME pacyeThl:

dmnbTpaLMOoHHbIE Y GMUIbTPALMOHHOM YCTONYNBOCTH;

0obpaTHbIX MNbLTPOB, APEHaXen N nepexoaHbIX CroeB.;

YCTOMYMBOCTM OTKOCOB, 3KpaHa n 3aLLMTHOrO CIios;

OCafloK Terna MroTUHbI U OCHOBaHWS;

KperneHun OTKOCOB Ha MPOYHOCTb OT OEeNCTBUA BOSH, Nbaa v ap.

Bce pacyeTtbl cnegyet nponsBoguTb ANS XapakKTepHbIX NornepeyHbIX CeYeHun
NAOTUWH.

9.2 PacueTbl NMOTMH BO BCEX Clyyasix criegyeT BbIMOMHATb AN OCHOBHbIX U
0COObIX COYETaHW Harpy3oK B 3KCMyaTauWOHHbIA U CTPOUTENbHBIN NEepuoabl
paboTbl NIIOTUH.

PacuyeTbl NNOTWH, BO3BOAMMbIX B CEMCMUYECKUX panoHax, crefgyeT BbiNOMHATb
Ha OCHOBE pe3ynbTaToB OnpeferieHnsi CEWCMUYHOCTU paioHa COOPYXEHWUS,
COOTBETCTBYHOLUMX CENCMUYECKUX Harpy30K, CBOMCTB MPYHTOB.

9.3 OunbTpauMOHHbIE pacyeTbl Tena MMoTUHbLI, OCHOBaHUA U Geperos cregyet
BbINOSMHATb ANS:

onpegerneHns unsTpaunoHHOW YCTOMYMBOCTM TeNa NNOTUHLI, €€ OCHOBaHUS U
Oeperos;

pacyeTta yCTOM4MBOCTM OTKOCOB MIOTUHLI 1 Beperos;

060CcHOBaHMA Havbonee pauMoHarnbHbIX U 3KOHOMUYHBLIX bOPM, PasMepoB U
KOHCTPYKL MW MIIOTUHBI, €€ NPOTUBOGMUIIbTPALMOHHbBIX U APEHaXHbIX YCTPOWUCTB.

[Mpy BLINOMHEHN GUINBLTPALMOHHBLIX PAacYETOB CreayeT YYUTbiBaTb KONbMaTax
roXa BOOOXpaHMIMLLAa 1 BEPXOBOMO OTKOCA C YYETOM pa3BUTUSI 3TOMO NpoLecca Bo
BPEMEHW.

9.4 OdunbTpauuoHHBIMK pacdeTamMyn (@ Takke MWCcCcregoBaHMSIMKM)  HaOeXUT
onpeaenaTb crnepylowme napaMmeTpbl MnbTPaLMOHHOIO NOTOKa:

MonoXeHne  MOBEPXHOCTU  UMBTPALMOHHOIO  MOTOKa  (4enpecCUOHHON
MOBEPXHOCTW) B TENE NMOTUHBI 1 Beperax;

dMnbTPaLMOHHBIN pacxon BoAbl Yepes TeNo NIoTHbI, OCHOBaHWE 1 bepera;

Hanopbl (MNM rpagueHTbl Hanopa) UNLTPALMOHHOTO NOTOKAa B Tene NIoTUHbI,
OCHOBaHMKW, a Takke B MecTax Bbixofa (OMIbTPaLMOHHOIO MOTOKa B APEHaX, B
HWKHUA Gbed 3a NoAOLIBOM HM30BOrO OTKOCA, B MeCTax KOHTaKTa rPYHTOB C
Pa3NMYHbIMM  XapaKTEPUCTMKAMU M Ha [paHMuax nNpOTUBOGMILTPALMOHHBIX
ycTponcTe (pucyHok 10).

PucyHok 10 - lMpumepbl BO3MOXHbIX MPOSIBIIEHUN
cycpdho3nn B 3eMnAHbIX NSIOTUHAX U UX OCHOBaHUAX
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a - 0QHOPOAHAas NIIOTMHA Ha CNIOUCTOM OCHOBaHWUK; 6 - KaMEHHO3EeMITAHas NIIoTMHA
Ha cKanbHOM OCHOBaHWUN
A, B - conpspkeHMe HECBSI3HOTO M CBSI3HOMO FPYHTOB OCHOBaHWK; B - obrnacTtb

MECTHOrO BbINOPa rPyHTa B CIlyyae BbIXOAA MOTOKA Ha OTKOC; 4 may - PACYETHbI
(MakcumarnbHbIN) rpaieHT Hamnopa B 30HE BbiCAYMBaHUSA MOTOKA Ha YPOBHE BOAbI

HWkKHero Gbeda; o - Yron HaKroHa HU30BOTO OTKOCA siApa K FOpU3OHTY; « 5, J,,

Jy, i, Jem - TPaOMEHTbl Hamopa COOTBETCTBEHHO Cyddpo3nK, KOHTAKTHOO
pa3mbiBa, BbINOpa, Bxoda (UIbTPALMOHHOMO MOTOKa B ApeHax, nynbcauui B
obpaTHOM MNbTPE OT HakaTa U cnaja BOSH

PucyHok 10 - NMpumepbl BO3MOXHbIX nposiBneHnn cydo3nm B 3e MNAHbIX
NNOTMHAaX U UX OCHOBaHUAX

Mp HEOOHOPOAHOM MIIM aHU3OTPOMHOM FeOrlorMYEeCKOM CTPOEHUM OCHOBAaHUS
yKasaHHble B HACTOSILLEM MyHKTe napameTpbl urbTpaLMOHHOMO NOTOKa crieayet
onpeaensiTb C y4eTOM 3TUX OCOBEHHOCTEN.

9.5 DUNbTPaLMOHHYHO YCTOMYNBOCTb Tena NSIOTUHbI, a Takxe
NPOTUBOMMIBTPALMOHHBIX YCTPOWCTB OLLEHMBAOT Ha OCHOBE COOTBETCTBYHIOLLMX
pacyeToB U 3KCNEPMMEHTalbHbIX UCCRedoBaHUM TPYHTOB MNpu OENCTBYIOLLMX B
COOPYXEHUWN TPafMeHTax Hamopa C Y4eToOM HanpsKeHHO-4edhopMUPOBAHHOIO
COCTOSIHUSI COOPY>KEHMSI U €r0 OCHOBaHWUsi, OCODEHHOCTEN KOHCTPYKLUM, METOO0B
BO3BEAEHUS N YCIOBUIA 3KCNyaTaumu.

PacyeTbl (unbTpauMOHHONW MPOYHOCTU CreayeT BbIMOMHATE MCXOo4s U3
HamborbLLUEro Hanopa, 4ENCTBYHOLLErO Ha NOTUHY.

lMpy oueHke MnbTpaLMOHHON NPOYHOCTU HeobXxoaMMo obecneveHne yCroBus:

“’Te.sf,m 4 “’T-:r,m "f’:'"n y (7)

roe Jg_gf,m - OEVCTBYIOLLMIA CPedHWA TpagMeHT Haropa B pacyeTHon obracTu
dmnbTpaumu;

Jorm - KPUTUYECKUI CPELHUI TPafMEHT HaMnopa, MPYHUMAEMbI Ha OCHOBAHWM
uccrnegoBaHU  PYHTOB B YCIIOBUSIX, OTBEYalOWMX pearibHbIM - YCIIOBUSM
aKCNnyaTauMn COOpPYXeHWsl; B MNpenBapuTenbHbIX pacdeTax U Mnpu OTCYTCTBUM

HEOGXOAMMbIX — UCCMEAOBaHUA  3HAYeHUst g m  MOTYT  ObiTb  MPUHSTHI B
COOTBETCTBUN C UMEIOLLMMUCA aHanoramm unm rno tabnvue 8;

¥n - KOAOMUNEHT HALEXHOCTN MO OTBETCTBEHHOCTN COOPYXKEHUMN.

Tabnvya 8



/picture/get?id=P01FF&doc_id=1200095521

IpyHT

3HayeHune KPUTUHECKUX CpeOHUX TpadMNEeHTOB Harnopa

ANs:

noHypa 9KpaHau agpa ||[Tena M nNpu3Mmbl
NAOTWHbI

"MyHa n rMMHObeToH 15,0 12,0 8,0-2,0

CyrnmHok 10,0 8,0 4,0-1,5

Cynecb 3,0 2,0 2,0-1,0

lMecok:

cpegHun - - 1,0

MenKun - - 0,75

MpymeyaHus

1 MNpoBepKy mnbTpaLMOHHON MPOYHOCTY Terna Unn NpuU3Mbl MAOTUHBLI U3 FPYHTOBbLIX
MaTepuasoB BbIMOMHAT A8 MONEepeyYHoro Npogmns, HaszHa4YeHHOro mcxoas w3
pacyeToB YCTOMYMBOCTU OTKOCOB.

2 B pesynbTate NpoBepkn (mnsTpauNoOHHOM NPOYHOCTU YTOYHAT KOHCTPYKLMIO
NAOTUHBI, B YACTHOCTM MECTOMNOSIOXEHNE ApeHaxa.

3 3HaueHus KpUTMYECKOro CpedHero rpagveHTa npuHUMatoT B 3aBMCMMOCTU OT
h13MKO-MeXaHNYECKIX CBOWCTB rpyHTa U cnocoba ero ykrnagku, npudem 6onbLime

3HauYeHnst J g pm HasHaualT Ans Gonee NioTHOTO rpyHTa.




9.6 lMpn npoekTMpoBaHNM 06paTHLIX UITBTPOB, OPEHAKEN U MEPEXOAHBLIX CIOEB
Hanexur:

yCTaHaBnMBaTb pacyeTHble napamMeTpbl (3epHOBOM COCTaB, MSIOTHOCTb,
KO3dhdpmLMEHT comnbTpauum 1 Np.) rPyHTOB, 3amLLaeMbiX 0OpaTHbLIMU UbTPaMu,
oueHmMBaTb WX CyqdO3MOHHYI0 MPOYHOCTb (CYdPO3MOHHOCTE) W onpeaensaTb

pacyeTHble pa3mepbl CBOAoo6pasylouyx Yyactuy u guametp nop (d; U &g max )
3aLLMLLIaEeMOro rpyHTa B 3aBUCMMOCTU OT €ro cocTtasa M YCNoBUA qmnbTpaLMOHHOIO
NOTOKa;

BblOMpaTb €CTEeCTBEHHbIE KapbepHbIe MPYHTbI UM UCKYCCTBEHHO MOSlyYaemMble
(webeHouYHble, TPaHYNMPOBaHHbLIA WAk W Ap.), KoTopble MoryT ObiTb
MCnonb30BaHbl ANs1 YyCTponcTBa 06paTHbIX MbTPOB;

noabupatb 3€pHOBOM COCTaB MEPBOro cross obpaTHoro dwmnbtpa U
nocrnegyrowmx CrioeB (ecnm B 3TOM €CTb HeOOXOAMMOCTb) M3 BblOpaHHbIX
€CTECTBEHHbIX KapbepHbIX UMM UCKYCCTBEHHbIX MaTepUaros;

npoBepsiTb CYpPO3NOHHYHO MPOYHOCTb N YCTONYMBOCTL FPYHTOB, 3alUMLLIGEMbIX
obpaTHbIM UNLTPOM, U TPYHTOB 06PaTHbLIX UMbTPOB;

yCTaHaBnMBaTb TOMWMHY U YUCIIO CoeB 06paTHbIX PUIbTPOB;

yCTaHaBMMBaTb [[OMNYyCTUMble Npeaernbl OTCTYMNEHUA B 3epHOBOM COCTaBe,
TOMWMHE CrOEeB W NSIOTHOCTWU TPYHTOB hunbTpa Npu yknagke B OpeHaxun wunm
nepexogHble Criow.

9.7 Ona obpaTHbIX GUIbTPOB, APEHaXeN M NEepPexodHbiX CIOeB AOMyCKaembli

KOS(PMUMEHT — Pa3HO3EPHUCTOCTU  (OUILTPOBLIX MaTepuanoB £gnin  AOIDKEH
YAOBMETBOPATH YCIOBUSIM:

€CIM 3ayILaemblil TPYHT Hecydhdho3moHHbIn coinyumn - Kgnip & (20-25), rme

MeHbLuee 3HadeHre Fgnin criedyer NpuHUMAaTh A OKaTaHHbIX YacTuL, necyaHbIX
1 rpaBUNHbIX MPYHTOB, a 6onbluee Ans WebeHNCTbIX IPYHTOB mnbTpa;

€CIM 3aLILLAEMbIi TPYHT Cydhdho3MOHHBIN chinyumnn - £enin & 15;
€CrM 3alygeMblii TPYHT [MMHUCTBIN, C YUCIIOM NnacTu4HocTh £ P 20,07
(monyckaetcs npu o6ocHoBaHUM £, 20,05) - Kgnyp £ 50;

ycrnosue Kﬁmn <50 criegyet npuvHuUMaTbh Kak ans obpaTtHbiX GUnbTpoB
OpeHaxen, Tak 1 Ans NnepexonHbIX CroeB NMoTuH;

Mpv TOMWMHE MEepPexXoAHOro criost mroTvH 6oree 3 M BermunHa £gnin MOXeET
ObITb NpuHATa 6onee 50 (Mpu cCOOTBETCTBYOLLEM 06OCHOBAHWW);

ANS UIbTPOB, YCTpanBaeMbIx U3 nopucToro 6etoHa - £gnin & 12;

Ona unbTpOoB, BbINOSHAEMbIX OTCbINKOW MaTepuarnos B BOAY - Kan,m £10.
Bo Bcex BhileyKaszaHHbIX BblpaXeHMsIX

Kenin =den/din, (8)

roe gy, @ig - KPYNHOCTb YacTuL [PyHTa, CyMMapHOEe BEecOBOEe COAepXaHue
KOTOpLIX, BMECTE C Oonee Menkumu pakumsiMm, COCTaBnseT COOTBETCTBEHHO 60
1 10% macchbl BCero rpyHTa.

[Ona dmnbTpoB, BLINOSHSAEMbIX M3 MaTepuana c Kﬁl],llj £10, TOMWMHY CroeB
cregyeT HasHayaTb COrflacHo ykasaHuam 5.72, a Ana ¢mnbTpoB, BbINOHAEMbIX U3

matepuanos £sn1n>10, TOMUWMHY CrIOEB HEOGXOAMMO HasHayaTb Mo pesyrsTaram
OMbITHLIX OTCHIMOK C Y4ETOM cerperaumn urnbTPoBbIX MaTepuarnos, BO3HUKAOLLEN
Npy TPAHCNOPTUPOBAHMK, OTChIMNKE U paspaBHMBaHUM CIIOEB UMbTpPa.



9.8 OTkas oT ycTponcTBa 0b6paTHbIX GUILTPOB WM MEPEXOAHbLIX CrOEB AN
NPOTUBOMUIBTPALMOHHBIX MPU3M, YKIafblBaeMbIX MO HACbINX KPYMHOOBIOMOYHbIX
rPYHTOB, AOMYCKaeTCs NPy HanmM4MmM COOTBETCTBYHOLLErO 060CHOBaHUS.

9.9 BmecTO rpyHTOBLIX 06paTHbIX MIbTPOB 4ONyCKaeTca npegycmarpyeath, nNpu
COOTBETCTBYIOLWEM 0OBOCHOBaHWKM, OBpaTHble (MMbTPbl M3 NopucToro GeToHa u
OPYrX NOPUCTBLIX U NONMMEPHBLIX MaTeprarsios.

9.10 PacyeTbl yCTOMYMBOCTU IPYHTOBBIX MSIOTUH BCEX KNACcCOB CreayeT BbIMONMHATb
OnNs NOBEpXHOCTEW  cABura, OTBEYAWMX  MUHUMAalbHbIM  3HAYEHUsM
KoadhdmumeHTa 3anaca.

Mpn pacyeTax cregyeT UCNONb30BaTb METOAbI, YYUTbIBAKOLLME HaNpPshKeHHOE
COCTOSIHME COOPYXEHUA W €ero OCHOBaHWs. [TpUMEHUTENbHO K KOHKPETHbIM
reosiorM4eCcKnM yCrioBUsIM U KOHCTPYKLMN NAOTUHBI MOTYT BbITb MCMONb30BaHbl Npu
COOTBETCTBYOLWEM 060CHOBaHUM NPOBEPEHHbIE MPAKTMKOW YNPOLLEHHbIE METOAbI
pacuyerTa.

Mpn pacyeTe yCTONYMBOCTM OTKOCOB MNSIOTUH MOXET ObITb Takke UCNOfb30BaH
Ccnocob HaKIMOHHbIX CUN B3aMMOOEWCTBMA B COOTBETCTBMM C pekoMeHOauusMu
npunoxeHus U.

Mpn pacyeTax NMOTMH B Y3KMX KaHbOHaX, Ha yyacTkax ¢ ©onee HM3KUmu
NMPOYHOCTHBIMW  XapakKTepUCTUKaMu  [PYHTOB  OCHOBaHWSA, peKoMeHOyeTcH
OLeHMBAaTb YCTOMYMBOCTb OTKOCOB C YHETOM NPOCTPaHCTBEHHOM paboTbl NIIOTUHbI.

Mpn pacuyeTax YCTOMYMBOCTU OTKOCOB FPYHTOBbIX MIIOTMH BCEX KIaccos,
BO3BOAMMbIX B CEBEPHOWN CTPOUTESTbHO-KIIMMATUYECKOW 30HE, CreayeT yunTbiBaTh
TemnepaTypHOe COCTOSHME FPYHTOB NSIOTMHbLI Y €€ OCHOBaHKS.

9.11 YcToM4umBOCTb OTKOCA MMOTUHBLI 4OIPKHA ObiTb MpPOBEpPEHa MO BO3MOXHbLIM
NMOBEPXHOCTAM COBUra C HaxoxgeHnem Hamboriee onacHowm Mpuambl 06pyLUEHMS,
XapakTepu3yemMon  MUHMMarnbHbIM  OTHOLWIEHMEM  OBOBLUEHHbIX  NpeaenbHbIX
PEaKTUBHBIX CUIT CONPOTUBIIEHNS K aKTUBHBIM COBUratoLLMM CUSaMm.

Kputeprvem ycTOMYMBOCTM OTKOCOB MMOTWMHbI siBNsieTcs cobniogeHne (ons
Hanboree onacHom Npu3mbl 0OpYLLEHNST) HEPaABEHCTBA

chFi(TcITn}R, (9)

roef - pacyeTHoe 3HayeHne O0O6O0OLIEHHOrO CWUMOBOrO BO3OENCTBMSA,

onpegensemMoe C y4eToM KoadMuMeHTa HafAeXHOCTW Mo Harpyske ¥y (B

3aBMCMMOCTM OT MeToAa pacyeTa YCTOMYMBOCTU OTKOCOB F - paBHOAEWCTBYHOLLAS
CWIN UM MOMEHTOB 3TUX CUIT OTHOCUTESIbHO OCU NMOBEPXHOCTU CABUra);

A - pacuyeTHoe 3HadeHMe OOOOLUEeHHOM Hecylluer CMOoCOOHOCTU CUCTEMDI
COOpYXEHME-OCHOBaHWE, onpeaensemMoe ¢ y4eTom KoadpmumeHta 6e3onacHoCTm

no  TPyHTY ¥g, T.e. 0OOOLEHHOE pacyeTHoe 3HadyeHne Ccun npeaenbHOro
COMPOTUBIEHMS COBUNY NO paccMaTprBaeMO NOBEPXHOCTY;

Yoo Fn, Yie - KOI(MUMEHTBHI yCroBuA paboThl, OTBETCTBEHHOCTU
COOPYXeHUHA, COMeTaHNs Harpy3oK.
Mpn noucke onacHOM MOBEPXHOCTM cABUra MOXeT ObiTb Mcrnonb3oBaHa

3aBUCMMOCTb AN KoadpmumneHTa ycTonumeocTn £ ;

K= R Ry T e (10)

MonyyeHHble  pacyeToM  3Ha4yeHuUst  KO3dbMUMEeHTa  YCTOWYMBOCTM  Mpu
COOTBETCTBYIOLLEM COYETaHUM Harpy3ok He [OOIkHbl MpeBblaTh BeENMYUHBI

(Yn¥ )/, Oonee yem Ha 10%, ecrm 3TO He OBYCMNOBMNEHO OCOGEHHOCTAMM
COOPYKEHVSA.

Yncrnosble 3Ha4YeHns KOAPMLMEHTOB “t, U “fi. NpuBedeHbl B Tabrmuax 9, 10.



Tabnuua 9

Knacc coopyxeHus I I i v

1,25 1,20 1,15 1,10
3HaueHne vy

Tabnvya 10
CoueTaHue Harpy3ok ([ OcHoBHOE Ocoboe CTpouTenbHoro
nepvioga
1,00 0,90 0,95

3HayeHune i,

BenuunHa koadbdmumneHTa ¥, NPUHUMAETCH B 3aBUCUMOCTUN OT UCMOSb3YEeMOro
cnocoba pacyeta, pasHon 0,95 - uHxeHepHble MeToadbl pacyeTa, 1,0 - ¢ yyeTom
HanpseHHO-4eopMMUPOBAHHOIO COCTOSHUS.

[ns nnotuH IV knacca npyu ocobomM codeTaHum Harpy3ok £, 21,0 He3aBUCUMO

OT BEJIMYUHBI Y. .



9.12 lNpun pacyeTax ycTOMYMBOCTU OTKOCOB MSIOTUH HEOOXOAUMO pacCcMaTpuBaTb
crnegyrowwme cryvau.

[lna H130BOrO OTKOCA:!

nepBbIN pacyEeTHbLIN Cny4yan (OCHOBHOW): B BepxHeM Obede - HOpMasibHbIN
nognopHbln ypoBeHb HITY, B Tene NfoTWHbI - YCTaHOBMBLUAACA chuUnbTpauus; npm
HanMyum BoAbl B HWXHEM Bbedbe rmybuHy ee NpUHUMAlOT MakCMMaribHO BO3MOXHOM

npv HIY, Ho He 6onee (0,2-0,3)#%;, rae #; - BbICOTa OTKOCA,;

BTOPOM pac4yeTHbIN cryyan (OCHOBHOWM) MpU OTKPbITbIX BogocOpocax (6es
3aTBOPOB): MOAMOPHbIA YPOBEHb W YpOBEHb HwkHero 6bedha onpegensatoT
MaKCUMarnbHbIM PacXo4oOM, OTHOCMMbIM K OCHOBHbIM COYETaHWAM Harpy3ok u
BO3ENCTBUIA;

TPETUN pacuyeTHbIA crydan (ocobblin): B BepxHEM Obede - opCMpOBaHHbIN
NOANOPHbIA ypoBeHb Boabl (PI1Y), B HwkHeM Bbede rmybuHy BoAbl MPUHUMAIOT
MakcumanbHown, cooTBeTcTBytoLwen Oy,

[lns BepxoBoro oTkoca:

NnepBbl pacyYeTHbIN Crnyyar (OCHOBHOM): MakCMMaribHOE BO3MOXHOE CHUKEHME
YPOBHA BOAbl B BogoxpaHurmwe ot HIY wnm oT  NoanopHOro  YpoOBHSA,
COOTBETCTBYHOLLErO MPOMNyCcKy MaKCUManbHOro pacxofa, OTHOCMMOIO K OCHOBHbIM
COYETaHNAM BO3LEWCTBUN, C HambomnblUen BO3MOXHOW CKOPOCTbIO, MpU 3TOM
YYUTBIBAKOT (MNbTPALMOHHBIE CUSbl HEYCTAHOBUBLLENCS (UINbTPaLmu;

BTOPOM pacyeTHbIA Ccrydalh (CTpPOUTENbLHOrO nepuoda): YpPoBeHb BOAbl B

BEepxHeM Gbede HaxoaUTCs Ha OTMeTKe, oTBevaroLlen 3anonHeHmio (0,2-0,3)4 7

roe #; - BbiCOTA OTKOCA; MOBEPXHOCTb AEMNPECCUM B TENe MIOTWHbI NPUHUMAtT
COOTBETCTBYHOLLEN NPUHATOMY YPOBHIO 3aMOSIHEHWS;

TPETU pacyeTHbIW cnyyan (0cobbIf): MakCUMaribHO BO3MOXHOE CHIDKEHUE
YPOBHS1 Bogbl B BogoxpaHunmwe ot Oy ¢ Hambornbluen BO3MOXHOW CKOPOCThIO,
NPy 3TOM Y4UTbIBaOT UbTPALMOHHbBIE CUIbl HEYCTaHOBMBLLENCS omnbTpauum.

MpymeyaHus

1 Ona 3eMnaHbIX NIOTUH C BOMHOracAWMMK OTKOCamMu criegyeT npou3BOAUTb
pacyeT YyCTOMYUBOCTM C YHETOM BOMHOBOIO BO34ENCTBUSA.

2 lNpu pacyeTe yCTOMYMBOCTN OTKOCOB 3€MIISIHbIX HAMbIBHbIX MIIOTMH HEO6X0AUMO
Yy4nTbIBaTb OUIbTPaLIMIO U3 NpyaKa Npu NpoekTUpyeMoM ero NnoroXeHnun B nepuog
HambiBa MMAOTUHbI W HACbIWEHWEe BOAOW MPYHTOB OTKOCOB (pacyeTHbI cryyan
CTpOUTENBHOMO Neproaa).

3 [lpn pacyeTe YCTOMYMBOCTM OTKOCOB MIIOTUH B CENCMUYECKMX panoHax
cenicMmyeckme BO34ENCTBUS Y4MTbIBAOT corrnacHo BbIMOSTHEHHbIM
nuccrnegoBaHUsaM.

4 YCTOMYMBOCTb BEPXOBOIO OTKOCA MSIOTUHLI B YCHOBUSIX CEMCMUYECKOro
BO3AENCTBUS CregyeT MNpoBepATb Kak Ana cryvast ObICTPOro CHWDKEHUS] YPOBHSA
BOoAbl B BogoxpaHunuwe ot HIMY po Hauboree HM3KOrO SKCnyaTauMOHHOro
VPOBHS, Tak M Ana crnydas npogormkuTensHoro ctodHus HITY  (nmm T1Y,
COOTBETCTBYHOLLEro NPOMNycKy pacxofa, OTHOCMMOIO K OCHOBHbIM BO3AENCTBUSAM).

5 EcnmM KoHcOnMaauusi CBSI3HbIX TPYHTOB MAOTWHbI UM €€ OCHOBaHWA He
3aBepLUaeTCA K MOMEHTY OKOHYaHMs CTPOUTENbCTBA, B pacyeTax YCTOMYMBOCTMU
OTKOCOB CrefyeT y4uTbiBaTb MOPOBOE AaBlieHME KaK O CTPOUTENbHOro, Tak U
ANS 3KCnyaTaLnoHHOro Neproaos.

6 [ns nNnoTMH C TPYHTOBbIM 3KpaHOM crieQyeT pacCyUTbiBaTb YCTOWYMBOCTb
3KpaHa Ha OTKOoce NIOTUHbI U YCTOMYMBOCTbL KpenneHust Ha akpaHe. [ns y4yacTkoB
NOBEPXHOCTW CABUra Ha KOHTAKTE 3KpaHa W NIIOTMHbI UMK KPEnneHuss u aKpaHa
NPOYHOCTHbBIE XapaKTEPUCTMKM MPUHUMAIOT A1 MEHEE MPOYHOrO rPyHTA.



7 PacyeT ycTon4nBOCTM B6OKOBBIX MPU3M 3€MIISIHBIX HAMbIBHBIX MAOTUH C SAPOM U3
TMAHUCTOrO PyHTa HaANEXUT BbINOMHATL C Y4ETOM MOPOBOro AaBNeHUs B nepuos
KOHconmaaumm siapa (pacyeTHbl cry4vaii CTPoUTENbBHOro Neproaa).

8 MecTHas ycTOMYMBOCTb OTKOCOB Mexdy 6epmamu gorpkHa obecneumBaTbCs C
y4eTOM BCeX AEeWCTBYIOLMX Harpy3ok (MO OCHOBHOMY, CTPOUTENbHOMY, 0coBomy
COYETaHWIO Harpy3oK).

9 YCTOMMMBOCTb OTKOCOB KaMEHHO-HaCbIMHbIX MMOTUH C  »Kene3o0eTOHHbIM
9KpaHOM ONnpefensieTcsa TOMbKO MO pes3yfbTaTtamM pacyeToB  HaMpshKeHHO-
0edopMMPOBAHHOINO COCTOSIHUS MIOTUHBbI C  WUCMONMb30BaHWEM MPOYHOCTHLIX U
0edopMaLMOHHbIX XapakTePUCTUMK PYHTOB B Terie MNSOTWMHbI, MNOMYYeHHbIX Ha
OCHOBaHMWWN TPEXOCHLIX UCTbITAHUA.

10 YyacTkm NnOTUHbI mMexay 6epmaM|/| B TeX chydadX, Korga HapyweHue Uux
yCTOl7I‘-II/IBOCTI/1 HEe npuBoaOUT K TnMoOTEpe 06u_|,e17| yCTOI7I‘-IVIBOCTI/I COOpPYKeHUA,
AonycKaeTcd pacCynTbiBaTb MNno Il rpynne npeaeribHblX COCTOSIHUMN.

11 Hpm OLEeHKe yCTOVI‘-IMBOCTb OOKOBbIX npmn3M OOHOPOAHBLIX 3EeMJIAHBLIX MINOTUH
crnegyet ydutbiBatb KanuimdapHOe noaHATue BOAbl  Haf ,D,eﬂpeCCMOHHOVI
NOBEPXHOCTbIO CbI/IJ'IpraLI,VIOHHOI'O NOTOKa.

9.13 lMpn pacyeTe YyCTOMYMBOCTU OTKOCOB MSIOTMH MPOYHOCTHbLIE XapaKTEepPUCTUKK
rpyHToB Terna nnotuH | m Il knaccoB crnegyet npuHMMaTb MNepemMeHHbIMU B
3aBWCMMOCTM OT HamnpshkeHHOrO M TeMmnepaTypHOro COCTOSIHUSI TPyHTa B 30He
NPOX0OXOEHMS NOBEPXHOCTU caBura, a Ans nioTuH il n [V knaccoB - NOCTOSHHBIMM.

9.14 HanpspkeHHO-0edopMUPOBaHHOE U TeMNepaTypHOe COCTOSHUE Terna NIoTUHbI
M3 TPYHTOBbLIX MaTepuarioB M €e OCHOBaHWs CrnedyeT YyduTbiBaTb B pacyeTax
YCTOMYMBOCTU OTKOCOB MSIOTUHbI, (PUNBTPALNMOHHOMW MPOYHOCTU Ha KOHTaKTe
BOAOYMOPHbIX  3MIEMEHTOB C  OCHOBaHMEM, MPOBEPKN  TPELUMHOCTOMKOCTHU
BOJOYMOPHbIX 3JIEMEHTOB, MNPOYHOCTM HErPYHTOBbLIX MPOTUBOMIILTPALMOHHBIX
YCTPOWCTB, aHammM3a noBegeHust MNIOTUHbI MpU  MNPOBELEHUM  HATYPHbIX
nccrnegoBaHuii, a Takxke 4na nogdopa martepuarnos MioTUHbI.

9.15 B pacueTax HanpsikeHHO-4eopMUPOBAHHOTO COCTOAHMSA NNOTUH | 1 Il knaccos
criegyeT, Kak npaBuro, MNpUMEHATb HeNMWHEWHble Modenu, yduTbiBaroLme
nnacTuyeckne pedopmaunm rpyHTa B npefenbHOM COCTOAHWM, MNP YCIoBUK
onpeaeneHus napameTpoB AedopMMPOBaHUSA UCMNbITaHMeM O6pasuoB rpyHTa B
ogomeTpax um crtabunomeTtpax. lNpu pacyetax HanpskeHHO-4edhopPMUPOBAHHOIO
COCTOSIHUS MAOTWH, OCOBEHHO And NNOTWMH, BO3BOAMMBIX B Y3KUX CTBOpaXx,
uenecoobpasHo MCMonb3oBaTb TPEXMEPHblEe pacyeTHble cxembl. [lpn aTOM
pa3mMepbl 06pa3LoB AOIMKHLI OTBEYaTb 3€PHOBOMY COCTaBY rpyHTa Tena nioTWHbI U
OCHOBaHus. [N KPynHO3EPHMCTOrO rpyHTa [OOMNYyCKaeTCd  UCMNOfb30BaTb
MoZernbHbIN rPYHT. B pacueTax Heo6XxoAUMO yuuTbiBaTb NO3TANHOCTb BO3BE4EHUSA
NNOTWHbI, CKOPOCTb 3anofHeHNs BOAOXPaHWNMLA, a Ana MrAoTWH, BO3BOOMMbLIX B
ceBepHoM CTPOUTENBHO-KNMMaTUYECKOM 30He, nocriegoBaTenbHOCTb
NPOMOpPaxu1BaHUS 1 OTTaMBaHUA Tera 1 OCHOBAHUSA MIOTUHbI.

Ona nnotun Il n IV knaccoB aonyckaeTcsl NPOM3BOAUTL pacyeThbl Mo Mogernm
NMHeHO-A4edopMUPOBAHHOIO Tena.

9.16 Pac4yeT ocagok Terna 1 OCHOBaHWUsI MAOTWHbI CrIEAYeT BbIMOSHATL Npu BbiGoOpe
KOHCTPYKLMM M TEXHOMOrMM MPOM3BOACTBA paboT, a Takke Ana onpegeneHus
TpebyeMoro CTpouTenbHOro nogbema MnfoTUHbBI U YTOYHEHUS oObema paboT no
COOPYKEHWUIO MIOTUHbI.

0Ons HaMmbIBHLIX MMAOTUH CTPOUTESNbHBLIN MOgbLEM ONPedenstoT COrnacHo
TpeboBaHMAM HacToALEero nyHkTa 1 9.17, 9.18.

PacyeT ocagok nnoTWHbI crieqyeT NPoM3BOAWTL B KaXKOOM XapakTepHOM ee
nornepeyHoM CeYeHUM MO HECKOSTbKMM BepTUKansam, NpoXogswmm B aneMeHTax
NOTUHbI U3 Pa3NNYHbIX MaTepuaros (a4pe, aKpaHe, Npusme n T.4.).



9.17 Ona nnotuH | 1 Il KNaccoB pacyeT OCafoK U MX M3MEHEHUS BO BpPEMEHMU
criegyet nNpou3BOAWUTL Ha OCHOBaHUW  pesyrnbTaToB  3KCMNEepUMEHTarbHbIX
nccrnegoBaHUin CXUMAEMOCTU TPYHTOB C YY4ETOM HanpsiKeHHO-4edhopMMPOBaHHOIO
COCTOSIHWSA NMMOTWH. [NopoBoe AaBneHwe, NoN3y4YecTb rPyHTa, ero NPOcagoyYHOCTb U
HabyxaHve npv NOBbILLEHUN BMAXHOCTU B NEPUOA 3JKcnnyaTauum Heobxoammo
Y4MTbIBATb B 3@BUCMMOCTW OT UX Hanmn4us.

Hanps»keHHO-aeopMmnpoBaHHOe COCTOsIHME NSIOTWH, BO3BOAUMbIX B CEBEPHOW
CTPOUTENBHO-KNMMMATUYECKO  30He,  cregyeTr  onpefendtb € y4eToMm
TeMnepaTypHOro pexuma rpyHToB MroTUHLI U ee ocHoBaHuA. [pu aTom crnegyeT
Y4MTbIBaTb U3MEHEHNE CBOMCTB rPYHTOB MNpu (ha3oBbIX Nepexoaax.

Ona nnotuH Il v IV knaccoB gonyckaetca NpPoM3BOAUTL pacdeT OCafoK Mo
NpUONMXeHHbIM ~ 3aBUCMMOCTSAM  C  MCMOMb30BaHMEM  3HAYEHWM  MOAyNen
nedopmaLmi no aHanoram.

9.18 T[lopoBoe pfaBneHWe cregyeT yuuTbiBaTb MNpPU  MPOEKTUPOBaHUN W
CTPOUTENBCTBE TPYHTOBLIX MMIOTUH, UMEKOLWMX B OCHOBAHUW TOSLLY WIIOB WA
cnaboro BOOOHACHLILEHHOMO [MMHUCTOrO rpyHTa. B 3aTux crnyyasix noposoe
AaBreHve [OIKHO YYUTbIBaTbCHA MpU  pacveTax YCTOMYMBOCTM OTKOCOB W
AedopmMaumu NoTUH B CTPOUTENbHBIM U HavarnbHbIN Nepuoabl aKchnyaTaumu, a
TaKkxe npy pasMeLLeHn KOHTPOSbHO-n3MepuTensHon annapatypbl (aanee KNA) (B
oba3aTensHOM Nopsiike 1 BO BCeX crnyyasx). B ocTanbHbIX rpyHTOBLIX MIOTUHAX B
pacyeTax Ansa criyvyaes, Korga MakCumMaribHoe 3HaveHne KoadpmumeHTa nopoBoro

OaBNeHnNa ¥y max , OMpegensemMoe OTHOWEeHWEeM MNOpOBOro  AaBfeHus i K
MaKCUMaribHOMy 3Ha4YEeHnto NPUNOXEHHOIo HanpsaxexHua o, npesblLLaeT

HOpMaTUBHOE 3HadeHue KoadhduLIMeHTa NOPOBOIo AaBneHus %y, =0,1.

BenuunHy % max CIepyeT onpenensiTb no dopmyne

Pumax ~ fueful, (11)

roe #. - KO3hMLMNEHT NOPOBOrO AABMEHUS, ONPEAEnseMbIi MO CXEME 3aKPbITOM
cucteMsbl (6€3 oTTOKa BOAbI U3 rPpyHTA);

Fun - KO3(hdMUMEHT NOPOBOro AaBneHUs, onpeaenseMbln MO CXemMe OTKPbITON
cuUcTeMbI (C OTTOKOM BOAbI U3 IPyHTA).

YcrnoBus HeobxoouMOCTM ydeTa MOpoBOro AaBfieHWs B pacyeTax 0cafok
NIOTUH N YCTOMYMBOCTM OTKOCOB CliefyeT Y4YuTbiBaTb, WMCXOAS W3 MONOXEHWUIA
npunoxeHns A.

9.19 lopu3oHTarnbHble CMELLEHUS MAOTUH cregyeT onpenendtb nytem pacyeTta
HanpsXeHHO-4e(POPMUPOBAHHOTO COCTOSHUS C YYETOM MU3MEHEHUS CXUMAEMOCTH
FPYHTOB MNPV MOBLIWEHUN WX BMAXHOCTU, a B CEBEPHOM CTPOUTENbHO-
KMMMaTWU4YEeCKOM 30HE - nNpPU  WU3MEHEHUM WX TemnepaTypHO-BMAXXHOCTHOMO
COCTOSIHUS.

Ona nnotuH IV knaccos gonyckaeTcsa oueHnBaTh rOpU3oHTarbHbIE CMELLEHUS
C UCMonb30oBaHWEM aHaroroB (4aHHbIX O MAOTUHAX, MOCTPOEHHbIX B NOAOOHLIX
YCHOBUAX N UMEIOLLMX TOT Xe TUM KOHCTPyKuuW). Ona npegBapuTeribHbIX OLLEHOK
FOPU3OHTArbHbIX CMELLEHUA TPeOHs1 NIOTMHbI CriegyeT NPUHUMAaTb KX PaBHbIMU
NosioBMHE O0cagku rpebHs Nocrie HanoMHEHUS BO4OXPaHMINLLA.



9.20 lMpn nNpPoOeKTMpOBaHMM MJfIOTMH C 3KpaHOM wnM ggpom  (guadparmon)
HeobxoAuMO y4uTbIBaTb Aedopmann 6eperoBbiX CKIOHOB.

B nmotmHax ¢ HErpyHToBbIMM 3KpaHamMmu W guadparmamv  Hagnexurt
paccynTbiBaTb MpPoAOSibHbIE W MOMNEpPeYHble CMELLEHUs 3KpaHoB W Auadparm.
HanpspkeHHO-aedopMmpoBaHHOe  COCTOsiHME  auadpparmbl  (3KkpaHa) cnepyet
paccuyuTbiBaTb C Y4EeTOM TPEHUsI rpyHTa MO MOBEPXHOCTM AuadparMbl (dKpaHa),
CXEM OMnupaHnsa YCTPOMCTBA Ha OCHOBAHME U CXeM paspeskn gedopMauMOHHbIMM
LBaMMW.

OcobeHHoCTN pacyeTa acganstobeToHHbIX AuadparM  NpUMBOAATCA B
npunoxeHmn K.

9.21 lMnuTbl KpenneHna OTKOCOB MJIOTUH crieayet npoBepATb Ha MPOYHOCTb OT
BO34ENCTBUA AaBNEHMS BOMH U NbAda, B TOM Yuche C y4€TOM BO3MOXXHOIo HaBaria
NbAa Ha rpe6eHb MJIOTUHBbI.

9.22 TpelWHOCTONKOCTb 3eMIAHbIX NSIOTUH U BOAOYMOPHbLIX 3NIEMEHTOB KaMEeHHO-
3eMnsaHbIX NAOTUH crnegyeT onpedensaTb MNyTeM pacdeTa MUX  HanpseHHOo-
0edopMMpoBaHHOrO  cocTtosiHus.  [lpu  aToM  criegyeT  yyduTbiBaTb  MOPOBOE
haerieHne, a onsa nnoTuH | n Il KNaccoB - USMEHEHUE CXUMAEMOCTU U NON3y4yecTn B
COOTBETCTBMM CO CBOMCTBaMM rPYHTOB, CriaratoLLyx Teno nioTMHbI U OCHOBAHWS.

NMpunoxeHue A (pekomeHayemoe). YcrnoBus
Heo6XxoAMMOCTH y4yeTa NOPOBOro AaBfeHUs

MpunoxeHne A
(pekomeHayemoe)

A1 TlopoBoe pfaBrieHMe HeoOXOOAUMO YYUTbIBATb NPU  MPOEKTUPOBAHMN U
CTpOUTENBbCTBE MPYHTOBbLIX MMOTUH, UMEKLWMX B OCHOBaHWM TOfLY WIIOB WK
cnaboro BOOOHACHILWEHHOMO [MMHUCTOrO rpyHTa. B aTux cnyyasx noposoe
JaBneHne [OMKHO Y4YMTbIBATbCA MpUM  pacyeTax YCTOMYMBOCTU OTKOCOB U
gedopmMaumm  NAOTUH B CTPOUTESNbHBLIA  NEpuod W HayanbHbl - nepuog
aKkcnnyatauum, a Takke npu pasmeweHnn KMA (B obsasatensHom nopsigke v BO
BCex cnyyadx). B ocTanbHbIX rPyHTOBLIX MAOTMHAX Npu pacyeTtax gedopmanui
OCHOBaHU1S 1 Tena NrnoTUHbI U3 TPYHTOBLIX MaTepuarios, a Takxe npu onpegeneHumn

yCTOVI‘-IVIBOCTM NMOTUHbI, eCln KOS(*)C*)VILI,VIGHT MOPOBOro AaBrfeHUs *y max K KOHLY

€€ BO3BeEHNA npeBblllaeT BEJIMYNHY 7y B Kakon-nMbo 4acTu Tena nnoTuHbl 1 ee
OCHOBaHuA.
YKasaHHble YCIoBUA onpeneniatnTCca Kputepmnem:

Fuwar ~ Tueful (A1)

A.2 BenuuuHy 7. onpegenstoT no rpadmky Ha pucyHke A.1 B 3aBUCUMOCTWU OT
HaNPSKEHUs1 @ , PABHOMO AABMEHMIO BbILLENEXALUEro rpyHTa Ha ropu3OHTarnbHYo
nrowaaky, u napametpa I1.
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PucyHok A.1 - Homorpamma ans onpenesieHUs NOpoBOro AaBleHUs 7y,

MapameTp [T onpenenstoT no rpagmky Ha pucyHke A.2 Anst HaYarnbHOro 3HaYeHUs
CTEMNEHN BMIKHOCTU TPYHTA < jn W OTHOLIEHUS @yay /€4y, [O€ &y - HAYarbHoe

3HadeHne  KoaMUMEHTA  MOPUCTOCTU; @y - MaKCUMaNbHOE 3Ha4YeHue
KoahdmumeHTa yNroTHEHNS, HAUOEHHOIO MO KOMMPECCUOHHON 3aBUCUMOCTH.
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PucyHok A.2 - Homorpamma ans onpepaeneHusa napameTtpa I

A.3 Benuuuny #, * onpenenstoT no rpadmky Ha pucyHke A.3 B 3aBUCMMOCTU OT

]
KoadgpmumeHTa cTeneHn koHconmaaummn 5, paBHOro

* BeposiTHo owmbka opurMHana. CregyeT uuTath #yp. - [pyvedaHne
nsrotoButenst 6asbl AaHHbIX.

C_" 5
i R (A2)




rae Cy,n]jn - HAMMEHbLLee 3Ha4YeHne KOS(*)(*)VILI,VIGHTa KOHCOImaauunu;

¢ - Bpemsi pocTa Harpysku g [0 HanborbLUero 3Ha4YeHUs .., (pUcyHok A4, a,
6);

d =h (pucyHok A4, a); & = i/ 2 (pucyHok A4, b);

{ - BpemMsi BO3Be4eHNst NNOTUHbI (pUcyHok A4, 8, 2);

d = hmy (pucyHok A4, 8);
d = b, ' 2 (pucyHok A4, 2).
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PucyHok A.3 - Tpachuk 3aBucMmMoc™ koadpuumeHTa NOPoOBOro AaBneHusi

r,n OT C,E'

i, f
| a(f) alr)

b 5
a - crnow Ha Bogoynope; 6 - Crioii Ha ApeHaxe; 8 - ogHopodHasa NMoTUHa; 2 - A4P0
KaMEHHO-3eMIISIHOW NIOTWHBbI

PucyHok A.4 - Pasanu4Hble cnyyau onpeaeneHnsa KoaduumeHTa nopoBoro

OaBNeHus 7y
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A.4 lMNpy oLeHKe BENMYMHBI y, max PEKOMEHAYETCSI BHaYare onpeaenuTb . . Ecrm

<F

7 um» TO MOPOBOE AaBiEHNE MOXHO HE YYUTbIBATb.

uc =

B Tex cryyasix, KOAa 7y, 7 7y, HEOBXOAWMO OMpEAenTb BEMHUHY 7yq, a
3ateM Ty wax T fueful .

BenmunHy 'y yin PEKOMEHOYETCS ONPefernsiTb 3KCNEepUMEHTASTbHO.
B cnyyae HeogHopogHOro TrpyHTa criegyeT npuHUMaTb Afis  pacyeTa

XapakKTepUCTUKM rpyHTa C HaMb ONbLLMMK BENMYNHAMMU Sr,]'n ne.

NMpunoxeHune b (pekomeHayemoe). KoHTponb
COCTOSIHUA COOPYXEHUN N OCHOBaAHUN B
nepuop CTpouTenbCTBa U 3KCNlyaTauum

MpunoxeHune b
(pekomeHayemoe)

B.1 KoHTponbHble HaTypHble HabnogeHns cnegyeT NpoBOAUTL B LENAX U3ydeHus
OCHOBHbIX NoKa3aTtenei paboTbl NMOTUHLI U OCHOBaHWSA, KOMMEKCHOrO aHanmaa mnx
TEXHNYECKOro COCTOSHUS U OLLEeHKWM 3JKCnnyaTaunoHHOM HagexHocTn. CocTaB u
06BbEeM KOHTPOMbHbIX HabrogeHWn criedyeT Has3HayaTb B 3aBUCUMOCTM OT Kracca
NNOTWHbI, €€ KOHCTPYKTUBHbIX OCOOEHHOCTEW, KIIMMATUYECKUX, WHXEHEPHO-
reonormyecknx, B TOM YUCNE [EeOKPUOMOrMYECKUX,  rMOPOreoriornyeckux,
CENCMMYECKUX YCITOBUI, a TaKkxe yCroBU BO3BeAEHUS, TpeboBaHU aKcnnyaTauum
1 aKonormyeckon 6e3onacHoOCTW.

Mpy HabnogeHWsAX, Kak NpaBuno, criegyeT onpeaendTb:

OTMETKM YPOBHEN BOAbl BEPXHETO U HXHEro 6bedhoB;

NonoXeHne 4enpecCMOHHON NOBEPXHOCTM B Tene NoTuHbl 1 6eperax;

3hbeKTUBHOCTL paboThbl ApeHaxa 1 NPOTUBOGUIILTPALMOHHbBIX YCTPONCTB;

pacxodbl BOAbl, MMMBTPYIOLLENCH Yepe3 NIOTUHY U ee OCHOBaHue, a Takxe B
Geperax 1 MecTax NPUMbIKaHWSA NIIOTUHbI K 6ETOHHBIM COOPYXEHUSIM;

MYTHOCTb, TemnepaTtypy, a npu HeobXOQMMOCTU - U XMMWYECKUA COCTaB
npocmnbTpoBaBLLENCSA BOAbI M BOAbI B BOAOXpaHWUNMLWE BOM3W NOTUHBI NO BCEN
€ero rnybuHe;

NopoBOe AaBrieHVe B MMUHUCTbIX 3fIieMeHTax Tera NiioTUHbI 1 OCHOBaHWS;

0CafKy Tena nnoTuHbl, OCHOBaHWSA 1 6eperoBbiX NPUMbIKaHWIA;

rOPU30OHTarbHble CMeLLeHus rpebHs, HM30BbIX 6epm n
NPOTUBOMIbTPALMOHHBIX YCTPONCTB;

HanpsbkeHnss u  gedopmaumm B Tene MfoTWHbI, NPOTUBOGMIILTPALMOHHBIX
YCTPOMCTBAX, a TaKxe B OCHOBaHWY;

cencmMuyeckune konebaHus;

neaoBble BO3AENCTBUS.

B coctaB KOHTpONnbHbIX HabrogeHun crnegyeT BKMYaTb CUCTEMaTU4Yeckue
BU3yalbHble HaTypHble HabnoAeHnss 3a COCTOSIHUEM KpensieHMn U MeCTHbIMU
pedopmaumsamMm  OTKOCOB U rpebHA  NMoTWHbI, BOAOCOPOCHBIX  KHOBETOB,
NosIBNIEHVEM BbIXOAOB MNPOMUILTPOBaBLUENCS BOAbl, pa3MblBaMn OTKOCOB U
OGeperoB, nosiBNeHWeM Hanegewn, 3auneHneM U 3apacTaHueM  OpeHaXHbIX
YCTPOWCTB.

B ceBepHOM CTpoUTESNBbHO-KITMMaTUYECKOM 30HE, NOMMMO YKa3aHHOro cocTasa
HabnogeHnn, criegyeT U3MepsaATb TeMmnepaTypy BoAbl B BepxHeM Obede, BKtoyas
TemnepaTtypy NPUAOHHOTO Cros BOAbl B BOAOXPaHWNULLE, TemnepaTtypy rpyHTOB
Tena M OCHOBaHMSA MOTWMHbI, @ TakXe NpPOBOAWTb HabnogeHus 3a paboTon u
COCTOSIHMEM CE30HHOIO OXrakaaroLero yctpovictea (ganee COY).



6.2 [Ona nnotuHbl IV knacca M WX OCHOBaHWW crieqyeT npegycMmaTpuBaTth
KOMMIeKCHble Bu3yarnbHble HabrnogeHus. WHCTpyMeHTanbHble HabniogeHus
criegyeT, Kak npaBwro, orpaHnyYuBaTh HabrnooeHUsMM 3a CMELLEHNSIMW, OCaaKOoWN,
NonoXKeHneMm 4enpecCUOHHOM NOBEPXHOCTU U MIbTPaLMOHHBIMK pacxogamu. Npu
COOTBETCTBYHOLLIEM 06OCHOBAHWMN A0MYCKAeTCs He NPOBOAUTL MHCTPYMEHTasbHbIX
HabnoaeHU.

B5.3 CneuuanbHble HaTypHble HabnaeHus (MccrnepoBaHMs) NPOBOAAT B LEnsiX
NosyyYeHnst 4aHHbIX ANs1 YTOYHEHUS] METOOO0B M pe3yNnbTaToB pacyeTa U ModesbHbIX
uccrnegoBaHun, OOOCHOBAHMS  KOHCTPYKTUMBHBIX — PELUEHUMA UM PEMOHTHBIX
MEepPONPUSITUN, METOL0B NPOU3BOACTBA paboT 1 yNyyLleHNs: YCIOBUA SKChyaTauum
NIOTUH.

B.4 MNpoeKT HaTypHbIX HAabMIOgEHNIA LOIMKEH BKIHOYAT:!

nepeyeHb KOHTPOIMpYEMbIX Harpy3oK 1 BO34eNCTBUN;

nepevyeHb KOHTPONMPYEMbIX W AWArHOCTUYECKMX MoKa3aTenenm COCTOAHMS
NSOTWHbI U €e OCHOBaHWS, BKIKOYasi Kputepumn 6e3onacHocTy;

nporpaMmmy HaOMIOOEHUA C W3NOXEHMEM Lenu, 3agad, cocTaBa, obbema,
METOOWKN C yKazaHWEM CPOKOB, M NEPUOSMNIHOCTU HAONO4EHUI, HOMEHKATYPbI 1
TEXHNYECKUx xapaktepucTuk KUA,;

obume cxembl U paboune vepTexu pasmeleHns n MoHTaxka KA B nnoTuHe,
OCHOBaHuK, GeperoBbiX MPUMbIKAHUSIX WM OTOENbHbIX 3NEMEHTax, MPOKMNagKu U
KOMMYHUKaLMM KaberbHbIX JIMHUIA 1 YCTPOMNCTBA U3MEPUTESTbHBIX MYTbTOB;

pabouve 4yepTexm 3aknagHblX AeTaned U MOHTaXHbIX MPUCNocobneHun ans
ycTaHoBku KUNA;

cneuymdmkaumm yCTaHaBnMBaemom KA, BTOPUYHbIX npubopos,
BCcrnomMoraTtenesHoro obopyagoBaHus, kabenew;

MHCTpyKumMio no yctaHoBke KWA, npoknagke KabemnbHbIX JMHAKM N1
0o6opyaoBaHMIO NyrbTOB;

CMeTy Ha npubopbl, BCnomMoraTenbHoe obopyaoBaHue, KabenbHyo NpoayKLuto,
npoBeneHve HabntogeHun, o6paboTKy 1 aHanM3 pe3ynbTaToB.

HomeHknaTypy, 4mucrio npubopoB U MX MECTOMOSIOXKEHME B Tene NIOTUHbI,
OCHOBaHuK, OeperoBbiX MNPUMbIKAHUSIX W OTAENbHbIX 3MEMEHTaX COOPYXEHMWs
Ha3Ha4yalT ucxods M3 3agad, cocTaBa M 0bbema HabnogeHun n uccnegoBaHun.
Mpy aTOM crnegyeT CTPEMUTBLCS K aBTOMaTu3auum Bcex HabnogeHui.

6.5 B npoekt pomkHbl ObiTb BKMOYEHbl TpeboBaHMA MO NEepUOgUYHOCTM
npoBefeHus, obpaboTke n cucTtemaTusaLmm HaTypHblX HabnogeHnn 3a paboTon u
COCTOSIHNEM COOPYXKEHWNS N ero OCHOBaHWSA, Kak B NMepuod CTPOUTENbCTBA, Tak U B
nepuop, SKcnnyaTtauuu.

b.6 |_|pI/1 pacyeTax nnoTuH BCeX KhacCcoB OOJbKHbl  yCTaHaBIMBATbCA
KputepumaribHble 3Ha4YeHus nokasarenen COCTOSIHUA MAOTUH M WX OCHOBaHWMN,
KOHTpOnMpyemble  HaTypHbIMU Ha6ﬂf0ﬂ,eHVlﬂMVl. 3HayeHuna KputepuarbHbIX
nokasartenen TEXHUYECKOro COCTOSIHUA BKIOYAIOT B MPOEKT.

B.7 KpuTepvanbHble 3Ha4yeHUsi NapaMeTpPOB COCTOSIHUSI MIIOTWMHbI MPUHUMAIOTCS
PaBHbLIMW PACYETHLIM 3HAYEHMSIM A1 OCHOBHOTO U 0COBOro CoveTaHusi Harpysok U
MOTYT YTOYHATLCS B NPOLIECCE CTPOUTENBCTBA U SKCMyaTaLum.

b.8 ,D,aHHbIe, nony4yeHHble B nepuoa CTpouTernbCcTBa, MOryT ClyxuTb OCHOBaHUEM
A5nA BHECEHUA COOTBETCTBYHOLWMX N3MEHEHNN B NPOEKT.

NMpunoxeHue B (pekomeHayemoe).
KoHCTpyKUuMA conpsaxXeHUs rpyHTOBbIX
NPOoTUMBO(PUNLTPALNOHHBLIX YCTPOUCTB CO
CKanbHbIM OCHOBaHueM



MpunoxeHne B
(pekomeHayemoe)

ConpsikeHne spa rpyHTOBbLIX MMOTUH CO CKarnbHbIM OCHOBaHWEM (pucyHok B.1)
PEKOMEHOYETCHA OCYLIECTBNATbL COo3daHneM GeToHHOW MNpobKkM C ranepesmMu Ha
OCHOBE PacCYeTHOro UCCredoBaHUsl HaMPSPKEHHOrO COCTOSIHUS M MPOYHOCTU 3TOW
KOHCTPYKL M. Yncro ranepen onpeaensieTcsl NPOeKToM.

1 - BepxoBasi nNpuamMa MroTuHbI; 2 - AP0 NNOTUHbLI; 3 - HA30BasA Npu3ama MroTUHbI; 4
- nepexogHble crnown; 5 - GeToHHas npobka ¢ ranepesmu; 6 - TemnepaTypHO-
nedopMaLMOHHbIE LWBbI; 7 - CKanbHOe OCHOBaHWe

PucyHok B.1 - lNonepe4yHoe ce4vyeHuMe OETOHHOW MPOOGKM C ranepesAmu B
OCHOBaHUM iapa rPYHTOBOW NSIOTUHbI



[na BbINOMHEHUsT pac4yeToB C Y4EeTOM B3aMMOLENCTBUS BCEX JNIEMEHTOB
KOHCTpyKUMK, paboTalolen B YCroBUSIX BePTUKaNbHbIX Harpy3ok M Hamnopos,
pPEKOMEHOYETCH UCMNOMb30BaTh PeLLeHWs 3a4a4y TeopMM yNpyrocTu.

3a KpuTepuum NpPOYHOCTU crefyeT npuHUMaTb MpefernbHo  OONyCTUMbIE
pacyeTHble COMpoTMBIEHNS 6eToHa CXaTUl C Y4EeTOM €ro  HanpsPKeHHOro
CoCTOSiHUSE  (OOBEMHOrO  MIM  MIIOCKOr0), KOTOpble OMNpPedensdlTCs  COrnacHo
OEeNCTBYHOLLMX HOPMATMBHBIX 4OKYMEHTOB.

PacueTbl BbLINOMHAKTCA B [Ba 3Tana (OByxaTanHoe BbIMOMHEHWE pac4yeTta
BbI3BAHO KpynHorabapuTHbIMKU pasMepaMu pacCMaTpPUBaAEMbIX COOPYKEHUA U KX
9NMIEMEHTOB) ANs  Crydas  3KChnyaTtauuMnm  COOPYXEHUS  MPUMEHUTENBbHO K
KOHKPETHOMY OO BEKTY.

Ha nepBom aTane onpegensieTcsl HanpshkeHHO-A4ehopMMPOBaAHHOE COCTOSIHUE
KOHCTPYKUMN BeTOoHHON MNpobku u obaenku ranepen Mo OCHOBHOM pacyeTHOM
CTaTM4EeCKON CXeMe, B KOTOPOW BOCMPOU3BOAMUTCS MOMHOCTLIO GeTOHHas npobka ¢
ranepesiMm M NpuMbIKalOWLMEe K HUM OrpaHUYEHHblE€ 30Hbl PYHTOBOW MNIOTUHBLI U
CKanbHoro ocHoBaHus. Pasmepbl pacdeTHOM obracTy HasHayawTCs UCXOAsA U3
ycrnoBus cobnogeHns npuHuuna Cex-BeHaHa.

Ha BTOpOM aTane pacyeTa yTOYHSETCA HanpsikeHHOEe COCTOSIHME KOHCTPYKLUK
oboenkn ranepen 1M NPUMbIKALWMX K HAUM 30H 6eToHHoW npobkn. PacueTHble
cTatudeckmne cxembl obpasyloTca Ha 6ase BblAeneHHbIX U3 OCHOBHOW pacyeTHOM
CXeMbl (parMeHTOB, BKIHOYAKOLMX MO OAaHon ranepee. K GOKOBLIM rpaHsiM 3TUX
dparMeHTOB  COOPYKEHUs  NpUKNagblBaeTcs  pacnpeferneHHas  Harpyska,

COOTBETCTBYIOLIAA 3HAYEHVNAM HaNPSHKEHUA T, Ty, Ty, MONYYEHHLIM Ha NEpPBOM
aTane pacyeTa.

Ha ocHOBaHMM NpoOBedEHHbIX pPaCYETHbIX WCCIeAOBaHWUN  HanpshKeHHO-
AeOPMUPOBAHHOIO COCTOSIHUSI U MPOYHOCTU BapuaHTOB KOHCTPYKLMIA MPOGKM U
o6aenku ranepen, B HUX BbISIBNSAIOTCA 30HbI CXATOro 6€TOHa, YpOBEHb HaNPSXKEHUI
B KOTOPbIX MPEBLILLIAET COOTBETCTBYHOLIEE MNpeaeribHO AONycTUMOe pacyeTHoe
conpoTuBneHne GeToHa C y4eTOM KOPPEKTUPOBKM €ro kracca. OTu 30Hbl 6eToHa
noanexar TpaguMUMOHHOMY pacyeTHOMY apMMpOBaHUK 1MBO  KOCBEHHOMY
AncnepcHomy.

AHann3 pe3ynbTaToB pacyeTa pPacCMOTPEHHbIX BapUaHTOB KOHCTPYKLIUNA
NO3BOMSIET BbISIBUTL M OBOCHOBaTb ONTUMArbHYH KOHCTPYKLMIO MNpPOGKM C
ranepesmmM MNpUMEHUTENbHO K  KOHKPETHOMY OObBEKTY W YCIOBUAM  €ro
aKcnnyaTauum.

NMpunoxeHue I' (pekomeHayemoe). Notepu
rPyHTa Npu HamMmbiBe 3eMNSAHbIX NJIOTUH

MpunoxeHune I
(pekomeHayemoe)

O6uwme notepu rpyHTa Npy HaMmblBE 3EMIISIHBIX NIOTUH (Pa3HOCTb O6beMa rpyHTa,
pa3paboTaHHOrO B Kapbepe U NPOEKTHOro 06bema NIOTHHbI) yCTaHaBMBAKOTCS MO
NPOEKTHbIM AaHHLIM M MOTYT CKIafblBaTbCH U3 CrIEAYOLWMX NOTepb:

Ha oboralleHune rpyHTa Kapbepa (npu cbpoce Menkux YacTul, BMecTe C BOAOW);

Ha YHOC IpyHTa TEYEHNEM N BOSIHEHMEM BOAbI;

Ha YHOC rpyHTa BETPOM,;

noTepy Npu TpaHCNOPTUPOBaHWUU MYTbNbl;

Ha BbIHOC TIpyHTa 3a npegenbl NPOGMIBbHOTO COOPYXEHUs UM WTabens
GunbTpaLMOHHON BOOON;

nepemMblBbl, 4ONYCKaeMble HOPMaMMU.

Pasmepbl 3TUX NoTepb onpedenstoTcs B MPOLEHTax OT MPOeKTHOro obvema
NAOTUHBbI CYMMUPOBaHNEM KO3dhdpmLMEHTOB:

k=34, (r1)



roe £y - noTepy Ha yNrnoTHEHWE rpyHTa (KOHCOMMAaLMIO B Tefne COOPYXeHUS:
AnS CBA3HbIX IPYHTOB £ =1,5%;
A9 MEeCKOB W NecHYaHo-rpaBUHbIX rPyHToB £y =0,75%);
£5 - noTepu Ha yHOC rpyHTa BETPOM:
Ky =1,25%;

K5 - notepu Ha BbIHOC [pPyHTa (UINLTPALMOHHOW BOAOA 3a npedensl
NPOEKTHOro NpodnIA:

ANs KpYNHOTO 1 cpefHen KpynHocTu necka &5 = 0,50%;

ANA MENKoro v nblnesaToro necka &5 = 1,0%;

K4 - npeBbllleHWe Hag NPOEKTHbIM OOBLEMOM [pyHTa, [AOCTaBIISIEMOro
cpeacrtesamMn pe4yHoro CbJ'IOTa 13 NogBOOHOIO Kapbepa:
K4 = 120/0;

K5 - noTepu rpyHTa nNpu rmapasBnmM4eckoM TPaHCNoPTUPOBaHWUN Nyrbbl:

K5 =0,25%;

Kg - notepu rpyHTta npu cbpoce BmecTe C BOAOM 4epe3 BOAOCOPOCHbIE
COOpPYXXeHVs B NpoLecce HambiBa; &g = 3%;

K4 - noTepy Ha yHOC TpyHTa TEYEHMEM W BONMHEHWEM BOAbI NMPW HaMbiBe
NoABOAHOM YacTW NAOTUHbI:

KT =1-2%;

Kg - koapdMuMeHT pasynnoTHeHUs (nepeynroTHEHUS) COOpYXeHUs Mo
CPaBHEHWMIO C NOABOAHbIM KapbepoM:

Kg = (-ﬂ'dcoop 0 g ) 100%0

MpvBeneHHble KO3PMMLIMEHTLI CredyeT YTOYHWUTL NPU OMbITHOM HaMmblBe B
npon3BoACTBEHHbIX YCIIOBUAX.

Heo6xoaMMOe KOMMYeCTBO rpyHTa, KOTopoe criedyeT pas3paboTaTb B Kapbepe,
paBHO:

Vmp = KVnp , (r.2)

rae Viap - 06beM rpyHTa B Kapbepe;

Vnp - 06beM rpyHTa B COOPYXEHUMN (MPOEKTHOE 3HAYEHKE).

NMpunoxeHune [1 (pekomengyemoe). Pacuer
HOPMbI OTMbIBa FPyHTa Npu BO3BeAEHUMU
3eMNSAHbIX HAMbIBHbIX NOTUH

MpunoxeHune [
(pekomeHayemoe)

Hopmy otmbiBa (HO) ycTaHaBnMBatoT No xapakTEPUCTUKE COCTaBa KapbepHOro
rpyHTa (rpyHTa BbLIEMKW) C YYETOM MPUHATOM TEXHOSOMMM HamblBa 3EMIISIHOTO
COOpPYKEHMS.

PYHTBI NecYaHO-rTPaBUMHBIX M MeCYaHblX KapbepoB B 3aBUCUMOCTM OT
nokasaTternen nx rpaHyfloMeETPUYECKOro COCTaBa U TEXHOMOMMN HaMbIBa AENATCA Ha
nate rpynn (tabnvua [.1).



Tabnmua d.1

Homep || FTpyHT Bug CopepxaHne OtHoweHne || KoaddmumeHT || Pasmepbl
rpynnbl TEXHOOorMmn dopakumii B cocTaBe || CyMm pasHo3ep- dopakumm
rpyHTa HaMblBa rpyHTa, % NPOLEHTHOMO[[HU CTOCTMHW ||[TPYHTA
coAepXaHNs || - o
- MM
dpakLmi a0.10 o0
rpyHTa 4,
MM
>t 2025
>d <010
pasmep  dopakuum
rpyHTa o , MM
& =0,10-0,25 || &
>2,0
1 PasHo3epHucTble || [IByCcTOPOHHMUM || <50 >5 ||>1 2,5-300 >2
Nnecku ¢ rpaBnemM || ¢ TexHoro-
rM4YecKnm
npyaKkom
2 CpenHesepHucTble || To xe <Q** <5 |>1 <5 <2
necku
3 MenkosepHuctble ||" >50 - - <5 -
necku
4 MenkosepHuctble ||" <50 B - <1 >5 B -
n nblnesaTtble GonbLUMHCTBE GonbmHCTBE
necku cnyyaes cnyyaes
5 PasHo3epHucTble || OgHoCcTO- - - - - -
neckn C rpasuem, || pPOHHUI co
cpenHe3epHUCTbIe || cBOBOAHBLIM
n OTKOCOM
MEJSIKO3EPHUCTbIE
necku
* gy - pa3amepbl (opakLMiA rpyHTa, Macca KOTopbiX BMECTe C Maccol bornee Menkux dpakuuin cocTaBnseT
90% macchl Bcero rpyHTa.




** 3HaveHne cooTBEeTCTBYeT opurmHany. - [NpumeyaHue usrotoButens 6asbl
OaHHBbIX.
Ona kaxgow rpynnbl rPYHTOB U MPUHSATOW TEXHOSOMMM HaMbiBa COOPYXEHWS

HopMy oTmbiBa (HO) onpepensior no crnegyrowmm copMyrnam B NpoLeHTax K
06bEMY HaMbIBaEMOTO COOPYXKEHUS:
nepeas rpynna:

HO=0,1{d =0,10 - 0,25 a0 + 0,35(¢ = 0,05- 0,10 mm)%o +

+0.9(d = 0,01~ 0,05 mil% + 0.9(d = 0,005 ~0.01 )% +1,0(d < 0,005%, B
BTOpas rpynna:
HO =0,025(d = 0,10 - 0,25 Mm% + 0,35(d = 0,05 - 0,10 mm)% +

+0,3(d = 0,01- 0,05 wi% +0,9(d = 0,005- 0,01 mm)%; (A-2)
TpeTbs rpynna:
HO =0,05(d = 0,10 - 0,25 Mm% + 0,3(d = 0,05 - 0,10 am)% +

+0,9(d = 0,01-0,05w% +1,0(@ < 0,005)%; (A-3)
yeTBepTad rpynna:
HO =0,11(d = 0,05- 0,10 m% + 0,5(d = 0,01~ 0,05 mni% +
+0,9(d = 0,01- 0,05 u)% + 0,9(d < 0,005)%: (1L.4)*

* dopmyrna cooTBeTCTBYeT opuruHany. - lNpumedaHune wusrotoBuTens 6asbl
[AaHHbIX.
naTas rpynna:

HO =0,15(d = 0,10 - 0,25 mm% + 0,5(d = 0,05 - 0,10 Mm% +

+0.9(d =001-005 % +1,0(d < 0,005%; (a.5)

MprmeyaHus

1 OTMbIB rpyHTa MNPV OQHOCTOPOHHEM HaMblBE TOHKO3EPHUCTbIX WU MblfieBaTbixX
TPYHTOB, a TaKxe MNpU HambiBe TPyHTOB B Body 6e3 ycTporcTBa obGBanoBaHus,
yCTaHaBNMBAIOT MPY NPOEKTUPOBAHMUMN TEXHOIOTMYECKNX CXEM HaMbIBa COOPYXEHMIA
C MCMOoNb30BaHMEM aHaroroB MU pesyrbTaToB OMNblITHOMO HaMbIBa.

2 B cny4yasx, korga NpoekToOM yCTaHOBIeHa Lenecoobpas3HOCTb UCMOSb30BaHUS
AN HaMbIBa COOPYXKEHUI KapbepHbIX TPYHTOB MW FPYHTOB MOSE3HbIX BblIeMOK 6e3
npeaBapuTensHoOro  yaaneHus BCKpPbILLHOrO  CJlos, CPeHEB3BELLEHHbI
rpaHynoMeTpUYECKUA COCTaB, MO KOTOPOMY OMNpedensitoT HOpMy OTMbIBa,
ycTaHaBMMBatOT MO BCEW TONLEe Kapbepa (BblEMKM) OT MOBEPXHOCTW A0 NOAOLLBbI
3abos.

NMpunoxeHue E (pekomeHayemoe). PacyeTtnbl
rpaHuy 30H PpakLMOHUPOBAHUA U
ocpeaAHEeHHOro 3epHOBOro cocraBa HaMmbITOro
rPyHTa B NONepe4yHoM Ce4eHUN NSOTUHDI

MpunoxeHne E
(pekomeHayemoe)



E.1 PacyeT rpaHul 30H (bpakLNOHMPOBaHNS N OCPEeAHEHHOMO 3epHOBOMO COCTaBa
HaMbITOrO rpyHTa B NMONEPEYHOM CEeYEHUWN BbINOSHAT ANS HEOAHOPOAHBIX MMAOTUH.

dpakLMOHMPOBAHNE PyHTA - MPOLLECC, MOMOXEHHbIN B OCHOBY KOHCTPYKL MM
HaMbIBHbIX NIOTUH U NPOSIBNSIOLLMACA B packragke 3epeH rpyHTa no KpynHOCTU No
AJNIMHEe OTKOCa HambiBa C MNOCTENEHHbIM YMEHbLUEHWEM CpedHen KpymnHOCTM
HaMbITOro rpyHTa MO Mepe yaaneHus oT Bbinycka Nynbnbl U3 pacnpeaenuTenbHOro
nynenonpoBoaa.

E.2 [Ina HeogHOPOAHbIX MAOTUH C S4POM, HaMblBaeMbIX U3 MecHaHO-rPaBUNHOIO
rpyHTa, cofdepXallero neifieBatble U MUHUCTbIE dpakuuW, pacyeT rpaHuLl 30H
dopakLLMOHMPOBAHMSA BbINOMHAKT No hopmynam:

paccTOsiHME OT OTKOCA MIOTUHbI [0 BHYTPEHHEW rpaHuLLbl 6OKOBOW 30HbI X :

Ay
Xi=001 Saglz, (E.1)
d=2 mm

paccToAHne OT OTKOCAa MJ0TUHbLI 0 rpaHnubl Apa XEI

dmux
Xy =lo0l Sayl|r. (E.2)
d=01mm

E.3 [Ins HeogHOpPOAHLIX MAOTUH C LEHTPanbHOM 30HOW, HaMbliBaeMbIX U3 necyaHo-
rPaBUMHBLIX TPYHTOB pacyeT pacCTOsHUS OT OTKOca MMOTUHbI A0 TrpaHuLbl

LieHTpanbHOM 30HbI £ 5 BbIMOMHAT MO dropmyre

Ay
X =001 Sy |z (E.3)*
d=0.25 mm

* ®dopmyna cooTBeTCTBYeT opuruHany. - lNpumeyaHue wusrotoBuTens 6asbl

JaHHbIX.
d.

P age e
B dopmynax (E.1)-(E.3) |0.01 2 g |, (001 2Xdgi |, |0.01 &g | -
d=1 rmn d=0,1 d=0,25 non
cogepxaHne Bcex dpakuum COOTBETCTBEHHO »2 MM, >0,1 mm, 20,25 mMm B
cocTaBe KapbepHOro rpyHTa, %; i - paccTosiHMe OT OTKOCa A0 OCU NIIOTUHBI.
MNMpumevaHve - B pacyetax no copmynam (E.1)-(E.3) BBOAAT OcpenHeHHbIN
COCTaB KapbepHOro rpyHTa.

E.4 OcpegHeHHbIN 3epHOBOM COCTaB HaMbITOrO rpyHTa B npedenax BblAeneHHbIX
30H DaKUMOHUPOBAHUA ONpeaensioT C MOMOLWb rpadmKoB 3aBUCMMOCTEN

.
o= F .::i'_! (pucyHkn E.1-E.5), nocTpoeHHbIX B pesyrnbrate o6paboTkM AaHHbIX
1]

reoTexHN4eCKoro KOHTpOJ14 HaMbiBa Pa3JiIN4HbIX MITOTUH.
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M3 KPYNMHOro nec4aHo-rpaBUMHOrO FPyHTa C LieHTPanbHOW Nec4aHoW 30HOM

100
'.m § =y o
i f“ -1 H'.’
o 80 Zamrii e _f,’
: / e Vi
é ’ /r‘f ¥ S
&0 ” L 311
£ % f‘l]"f % { 5
g ‘}' / ’f. p\‘ll I ’J
z 40 i< Al y /7 -
¥ ey [ /
E‘ 30 -f 4 —— - 11
s 1 1 / : | I
""u‘ 20 / —/ /' /.' s ol i o B E
10 1le MNP 4 b 2
0

0,001 0,005 0,01 0,025 0.050.1 0.20.3 050710 2.0 30 4,050 100 200 300 500 1004, ds

| - 6okoBasi 30Ha; Il - agpo

a.
PucyHok E.4 - M'pacdhuk 3aBucumocm o = [d—’] ONSA rPaBUAHBLIX MIOTUH C
1]

AApPOM BbicoTon <30 M



1) T 1
W0|— AT qq:"'"v‘-'? B ----.7-':_:1-* ,ff’f 11N I
50 L allviy ] ol

2 15 oy . ] A TTH

& , A | Y 1 L1 41

= 70 4 3 4 4 2 g

= SR 1] JIR 4

Z 60 1A 1 ALt A A L

3- A'f / i '.‘, "?.-”

2 &) . & #

2 i . /’ .~ 1 Lr T

= 40|24 s % At

= B 71 1

E ra b r | e ,’

& 30 Fa i o e maf e f d g — = = --I

= / /] Y -

c 20l ) - FTL S |

e .-"'" ,f pe .i"’r _d" “_I-‘
10 - Ealty 1 ” B .
0

0,001 0,005 001 0002500501 0203050710 2.0 30 50 7.0 100 200 300 500 1004, /d,
| - 6okoBasi 30Ha; Il - npoMexyTouHasi 3oHa; /Il - aapo
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PucyHok E.5 - N'pachuk 3aBucMmocm o =f[d—!] ONA rpaBUAHBLIX MMOTUH C
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AapoM BbicoTton >30 M

Ha paHHbIX rpadmkax:
o - NPOLEHTHOE CoAepXaHne COCTaBMNALWLMX YacTul,;

d; - KPYMHOCTb COCTaBNSAOLLMX YACTUL, HAMbITOMO FPYHTA;

d(y - cpeQHEB3BeLLEHHasi KPYNHOCTb KapbepHOTo rpyHTa:

=095
Z;fﬂipi

dq ==

? a0 (E.4)

roe dg; - CpefHeapuMETUYECKOe 3HayeHWe KPYMHOCTM i-i  CTaH4apTHOM

dpakumm B cocTaBe KapbepPHOro MPYHTa;

2y - NPOLLEHTHOE coaepXaHue i - CTaHgapTHON (hpakumm;
S0 - cymmapHoe cogepaHue yuuTbiBaeMblX (opakuui B COCTaBe KapbepHOro

rpyHTa, %.
MpumedaHus

1 Mpw BbluMCHEHUN d|; OTOpacbIBalOTCA BCe dpakuum Menbde ds n kpynHee dos,

raoe ds u dgs - KPYNHOCTb YacTul, COOTBETCTBYloWAs obecneyeHHocTn 5 1 95%
MaccChbl B COCTaBE KapbepHOro rpyHTa.

2 OrTHoleHve ¢; fdy CHUMAaT C OCpedHeHHOW KPUBOW rpadmKoB AN pasHoW
obecneveHHocTH (10%, 20%, ...).

3 Bennuuny d; (i, dag, ...) onpegensoT no dopmyre

d,
d; = [%]dn_ (E.5)



C nomoLplo MOMyYeHHbIX 3HaYeHWl d; CTPOSIT KPMBYH 3EPHOBOrO CcocTaBa
HaMbITOrO rPYHTa MO KaXKOoM 30HeE.

NMpunoxeHune X (pekomeHayemoe).
NMpoekTnpoBaHue NNOTUH CO CTarlbHbIMMU
Anacpparmamu

MpunoxeHne XK
(pekomeHayemoe)

K1 TpyHTOBble nNMOTMHBI CO CTanbHbiMM  AuadparMamum  MoOryT  ObiTb
PEKOMEHOBAHbI:

AN CTPOUTENbCTBA B CEBEPHOM CTPOUTENBHO-KITMMATUYECKOI 30HE;

npu OTCYTCTBMM BOM3N CTpOUTENLCTBA IPYHTOB, NMPUrOAHbIX AN YCTPONCTBA
siApa, 3KpaHa nnm ob paTHbIX PUIbTPOB;

0115 paioHOB C OYEHb BNaXXHLIM KITMMaTOM;

BO BCEX APYrMX Crlydasix - MpU COOTBETCTBYIOLLIEM TEXHUKO-3KOHOMUYECKOM
060CHOBaHMM UX MPENMYLLECTB Nepea ApYrMMY BUAaMM MITOTUH.

»K.2 TnoTuHbl co cTanbHbIMKW AuadparMamyv MOryT BO3BOOMTLCH U3 KaMeHHOM
HabpOCKKM, TOPHOM MaccChbl, NMecYaHblX, MPaBUMHbBIX, FANIEYHUKOBbLIX, APECBAHbLIX W
Le6EeHOUHbIX IPYHTOB.

>K.3 CtanbHble }J,I/Iad)paFMbl MOIyT NPUMEHATLCA B NIIOTUHAX BCEX KIaCCoOB.

K4 CranbHylo agunadparMy pekoMeHOyeTcsi pacnonaraTtb B Tene MnoTWHbI
BEPTMKANbHO B MIIOCKOCTU, NPOXOASALLEN Mo ocu rpebHs unm no 6poBke BEPXOBOIO
oTKoca.

XK.5 ConpsixxeHne ctanbHOM guadparmbl C OCHOBaHMEM MAOTUHBLI U GeperoBbiMm
CKITOHaMN OOJSPKHO OCYLLECTBNSATLCA NocpencTBOM 6eToHHOro 3yba, mnuTbl Uin
LLeMeHTaLNOHHOW NOTEPHbI C YCTPOMUCTBOM MO OMOPHbLIM 3fIEMEHTOM Auadparmbl
nepuMeTpanbHOro WBea U3 GUTYMHbIX U APYrUX MO POU30NSALMOHHBIX MaTepuanos,
nmbo apyrumu cnocobamu, obecneunBaloLLIMN CMELLEHNE OMnopbl AnadparMbl Mo
OMOPHOM MFIOCKOCTU MpU BO3AENCTBUM TOPU3OHTamNbHbBIX HArpy3oK, a Takxke
BOAOHENpPOoHULaeMocTb wWBa. C OGETOHHbIMW COOPYXEHUSIMW, BCTPOEHHLIMU B
NoTuHY (Bogocbpoc, BOAONPUEMHMK M Np.), CTanbHyo avadparMy pekomeHayeTcs
conpsiraTb  3afenkon ee B OETOH YCTOEB, HO C YCTPOWCTBOM B HeEW B
HenocpeaACcTBEHHON GNM30CTU OT YCTOSA BepTUKarbHOro AedopMauoHHOro LiBa-
KomneHcaTopa, obecneymBaroLLero cmelleHus (6e3 HaTskeHust) guadpparmbl nog
BO3,EeNCTBNEM FOPU3OHTabHbIX Harpy3oK.

)K.6 CranbHble AauadparMbl crnegyeT  BbIMOMHATE U3 HENErMpoOBaHHbIX
yrnepogucTbiX cTtanen ¢ npegenom npovHoctn 300-400 MIMa M OTHOCUTENbHBIM
yarmHeHnem 20-30%. B ycnoBusix OnuTENbHOro BO3OENCTBUSA Ha Auadiparmy
HU3KKUX TemnepaTyp HapyxHoro Bo3gyxa (Hwxe MuHyc 40 °C) no ycnosusam
npounssBoacTBa paboT pekOMeHAYeTCHA MPUMEHSATb CTanb CMOKOMHOrO MiiaBrieHns
Tna BCt3Inc2 nnm BCT3IMnc3.

XK.7 B cranbHoM pguadpparme criegyeT npegycMaTtpvBaTb BepTMKanbHble U
ropusoHTanbHble  AedopMalMOHHblE  LWBbI,  MECTOMNOSIOKEHNe  KOTOpbIX
onpeaensieTcsi COOTBETCTBYHOLLMMM pacyeTamu.



K.8 KonnyecTBo M MeCTOMOMoXeHNe BepTUKarnbHbIX AedopMaLMOHHbIX LLUBOB B
AvadgparmMe HasHa4valTCa UCXods W3 3Mopbl €e MNMaHOBbIX FOPU3OHTaNbHbIX
CMELLEHMN OT OEeNCTBMS MMAPOCTAaTUYECKOro [aBfieHUs C y4eTOM BO3MOXHbIX
MEeCTHbIX AecopmMaunin Tena NnoTUHbI, penbedia CTBOPa, reornorM4eckoro CTPoeHUs
ocHoBaHus. O6s3atenbHbIM cregyeT cuutaTb YCTPOMCTBO B Anadiparme
BepTUKanbHbIX LBOB B MeCTax pe3Koro W3fnomMa MOBEpPXHOCTU OCHOBaHWS
(ceqnosuHe, Oyrpax, 6opTax kaHbOHa M Ap.), @ Takke B MeCTax 3agernku
avadparmbl B yCTOU GETOHHBLIX COOPYXEHUIM N Ha rPaHULAaX y4acTKOB OCHOBaHUS,
CIIOXXEHHbIX FPYHTaMK, PE3KO OTNnYaoLMmMmncs no Aedopmar MOHHbIM CBOMCTBAM.

K.9 KonnyecTBO U MeCTONOSOXEHNE rOPU3OHTasrbHbIX AehopMaLNOHHBLIX LWBOB B
CTaneHOM AnadgparMe HasHa4vyalT pacyeToM U3 YCIoBUSA obecneyveHnss NPOYHOCTU
Anadgparmbl Ha CxxaTue, KOTOPOe BO3HWKAET BCeACTBME TPEHMSA O ee NOBEPXHOCTb
TPYHTOB MpM3Mbl MAOTMHBbI MNPU WX Ocagke W OencTBus COBCTBEHHOro Beca
ovadparmbl. HanpspkeHne a B guadoparme onpegenstoT no opmyne

+A 1
%%ﬁ;;%, K1)

g =

roe L - Bec guadpparmbi;
N - Harpyska Ha auadoparmy OT TPEeHUs rpyHTa;

Ky - pacueTHoe conpoTuBrEHME CTanm CxaTuio Mo Npeaery TeKy4ecTy;
¥ - KOIDULMEHT HAQEKHOCTU MO OTBETCTBEHHOCTU COOPYXKEHUS;

A, - nnowaab nonepeyHoro ceyeHuns amadparmbi.

MpumeyaHve - PacyeTt BegeTcst Ha eavHULY ANUHBI NAOTUHBI.

Harpysky Ha guadparmy Ha rmybuHe x OT TpeHus fpyHTa Tera NioTWHbI
onpedensloT Kak npou3BedeHMe OOKOBOroO [aBrieHUss Ha Hee rpyHTa Ha
KO3 (OPMLINEHT TPEHMS TPyHTa MO CTanm

2
Ny (1) = (i +o32g +03) 1 (%2)

rme oy, o9, &3 - COOTBETCTBEHHO, NNOTHOCTbL MPyHTa BerOBOI;I 1 HN30BOW npu3m
NIOTUHbI N BOAbI,

A, A3 - KOI(pdMUMEHTbI GOKOBOrO AaBMEHUA rPyHTa MNPU3M MIOTUHbI Ha
avadpparmy;
J - KOahdMUMEHT TpeHWs rpyHTa Tena NnoTWHbI MO NMOBEPXHOCTU CTarbHOM

avadoparmbl;
x - rmybuHa pacnosnioXeHs pacYeTHOro Ce4eHNst OT rPeBHA NNOTUHDI.

PaccTtodHne z; oOT rpebHA nMOTUHbI [O NEepBOro TOPU3OHTaNbHOro
1
nedopMaLMoHHOro WBa onpegendaT nogdopom. 3agaBlwMCh NpeaBapUTErbHO

TOMLLMHOW AnadpparmMbl U OPAMHATON x1 , ONPeAensioT 3HaveHna Cix) n Mixy), a
TakXe NPOBEepSAIOT YCIIOBNE NMPOYHOCTM.

MecTononoxeHne BTOPOro, TPETbEro U BCEX NOCNEAYOLWMX LIBOB ONpeaensoT
nocrnefoBaTeNbHbIMA  pacyeTaMy  HamnpsPKeHHOrO  COCTOSIHMS  ¢hparMEHTOB

Ll,VIad)paFMbl, pacnonoXxeHHbIX Mexay AByMA coCceqHMMU WWBaMn C opaunHataMmmn x,

N %,y . B 9TOM cnyyae Harpysky A (x) BbIYMCNSIIOT Kak pa3HOCTb:

N(x) = Vi) = Nixy) . (K.3)



B onopHoM dparmeHTe guadpparmbl B nNpedenax 30Hbl ero ua3rmba, paBHOWM
]

[ et

i
4
487, B dopmyne (K.1) yunTbiBatoT BIUSIHUE OMOPHOrO MOMEHTA WU CUJbI
TPEHWUs1 Onopbl MO OCHOBaHWMO (& - KO3MUMEHT nocTenm, Hf - XEeCTKOCTb

avadparmol).
[na npeaBapuTenbHOrO MPOEKTUPOBAHUS CXeMbl  paspesku  Anadparmbl
rOpU3oHTarnbHbIMY  AedOPMaLMOHHBIMA  LUBAMU  PEKOMEHAYIOTCHA  rpadmKu,

npuBeaeHHble Ha pucyHke XK. 1.
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PucyHok )XK.1 - 3aBUCMMOCTbL PacCTOSIHUA MeXAY rOpPU3OHTalIbHbIMU LUBAMMU
AvacdparMmbl no BbicOoTe [, OT TONWWHbI Auadparmbl &, BeNUYUHBbI

K03 huLMeHTa TpeHUA rpyHTa no amnadparme /' U BbICOTLI Anad parMbl ~

(.

>K.10 B mecTax pacnonoxeHus B gunadgparme BepTuKarbHbIX LWBOB YCTpamMBalOTCA
TaKkke nonepeyvHble (repmeTuyHble) OedopMauUnOHHbIE LBbI B €€  ONOPHOM
anemMeHTe No T1ny, NPUBELEHHOMY Ha pUCYHKe XK.2.
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1 - [Owadiparma, coeavHeHHast ¢ OEeTOHHbIM  3yOOM; 2 -  YNMOTHEHMWE

OedopMaLMOHHOrO LBa OMOPHOro 3fieMeHTa; 3 - ONOpHLIN 3neMeHT anadiparmsl; 4
- BUTYMHOE NOKpLITHE; 5 - BETOHHBIN 3y0

PucyHok X.2 - YctponctBo aedopMauUuMOHHOro LWBa B OMOPHOM 3f1ieMeHTe
Aunacpparmbl

XK.11 3HaveHus KoahdMUMEHTOB TPEHUS NeCYaHbIX, MPaBUAHBIX U rane4YHUKOBbIX
rPYHTOB Tena nMroTWHbI WM MNepexofHblX CroeB MO CTanbHOW guadparme
pekoMeHOyeTca HasHayaTb Mo rpadwmkam Ha pucyHke 2K.3 ¢ nocrnegyloumm mnx
YTOUYHEHMEM crieymanbHbIMU UCTNbITAHUAMW AN KOHKPETHbIX CrydYaes.
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1 - TPYHT BMRaXHOCTbLO 2-7%; 2 - rpyHT BrnaxHocTbto 100%; 3 - rpyHT nNpy NOKpbITUM
Avadparmbl GUTYMOM

PucyHok X.3 - 3aBucumocts koac chuumeHTa TpeHUA rpyHToB NO CTaribHOM
Awvacparme oT X KPYNMHOCTU U BIIaXHOCTU

»K.12 OkoHyaTenbHble pasMepbl KOHCTPYKTUBHBIX 3N1EMEHTOB NPOdUNS MIOTUHBI,
€ee MoA3eMHOr0 KOHTypa, TOMWMHbLI AuadparMbl, wara AedopMau oHHbIX LUBOB
YTOYHSAOT NO AaHHLIM CTaTUYECKUX, AUHAMUYECKUX U UIbTPALMOHHBIX pacyeToB
NAOTWHBI.

XK.13 [Ona onpegeneHnst ropuM3oHTarnbHbIX CMELUEHWA U NporMboB anadiparmbl
pekomeHOyeTCs MCNonb30oBaTb METOAMKY ee pacdeTa no cxeme 6ankm KoHe4yHow
XECTKOCTM Ha ynpyromMm nogaTt/iMBOM OCHOBaHUKW, B KadeCTBE KOTOPOro
paccMaTpuBaeTCa Hu3oBas npusma nnoTuHbl. [MogaTnMBOCTb HWU3OBOM MPU3MBbI

BblpaXKaeTcA KOSde)MLl,I/IeHTOM NoCTeNM i , UAMEHSIIOLLMMCS NO €€ BbICOTE.
CwmelleHune ornopbl ,El,l/la(bpaFMbl MMUTUPYETCAH B pacquH0|7| cXeme BBeeHneEM B

OMOPHOE CEYEHNE PEAKTUBHOW CUMbl TpeHust I u MomeHTa My (prucyHok XK.4).




Fyy - pacueTHas Harpyska Ha auadparmy; o piy - PEaKTUBHbIE HANPSLKEHWS B

FPyHTE HN30BOM NPU3Mbl; MI:I: TI:I - COOTBETCTBEHHO peaKTnBHble MOMEHT U CUNa

TPeHusi, AeiicTByoLME B onope AuadparMbl; %; - CMelleHus auvadparmbl; X -
BbiCcOTa Auadparmbi

PucyHok )X.4 - Cxema pacyeta AuacdparMbl Kak Oanku Ha ynpyrom
OCHOBaHUMU

K14  HanpsxeHHo-OedopMUpoOBaHHOE COCTOSIHNE  MMOTUHLI  CO  CTarbHOW
AvadgparMon  pekoMeHOyeTCsl  pacCyuTbiBaTb  YWUCMEHHbLIMM  MeTodamMun B
NMoCTaHOBKe YNPYyron Wnn ynpyronnacTU4ecKon 3afadyn C y4eTOM NOo3TarHoro ee
BO3BELEHUS N HaMOMNHeHVA BogoxpaHunvwa. [Npu pacyeTte NNoTUHLI C NOABUXHON B
orope AuadparMon pekoMeHayeTCH y4UTbIBaTb NpocKarnb3biBaHWe GOKOBbIX NPU3M
NAOTUHBLI MO OCHOBaHWO BOMM3M AnadparMbl BBEAEHMEM B pPaCYETHYI CXemy
CKOMNb3ALLMX Onop.

B pacyetax HeobxogMmo y4duTbIBaTb COBCTBEHHbIN BEC C  Y4eTOM
B3BELLMBAIOLLEro [AEeNCTBUS BOAbI, M'MOPOCTATUYECKOe [AaBrieHue, CUIbl TPeHWs
BOKOBbIX MPU3M MO Anadparme 1 B ee ONOPHOM CEYEHUN.

X.15 Ucxoas 3 Toro, 4To TOHKas cTarbHas guadparma NpakTUYecku NosHOCTbio
nepefaeT aKTUBHYIO TOPM3OHTAaNbHYD Harpy3Ky HM30BOW nNpusme, OOLLyo
CTaATMYECKY0 YCTOWYMBOCTb HMW30BOM MNPU3Mbl PEKOMEHAYETCS MpoBepsiTb Ha
NAOCKMWIA CABWI MO NMOBEPXHOCTM OCHOBaHMSI.

2K.16 TonwuHy ctansHon guadparmbl Mpu COOTBETCTRYHOLLEM 000CHOBAHUN MOXHO
HasHayaTb, gonyckas paboTy cTanM B KOHCTPYKUWM Ha npefdene ee TeKyvyecTw.
Hwnadparma gomkHa oTBevatb TpeboBaHUSIM KOPPO3MOHHON 4OSITOBEYHOCTM.

0Ona ceBepHOM CTPOUTENBHO-KMMMATUYECKOW 30Hbl 3HaYeHue TOMLMHbI
cTanbHOM AuadparMbl C  y4€TOM KOPPO3MM U  OLEHKY e€ee [ONrOBEYHOCTU
pekomeHayeTCs NPon3BOANTb, UCXOAS U3:

pacyYeTHbIX 3HAYEHWA CKOPOCTU PaBHOMEPHOW KOPPO3MM CTamm B BOLHO-

rpyHToBou cpege #: =0,004-0,005 mm/rog;
rpadmka, Ha pucyHke XK.5, a Takxe hopmyrnbl:
0,114

- 400028
(1+5,36£)° ’ k4

By

roe ¢ - AnMMTenbHOCTb KOPPO3uK, rogbl.
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PucyHok X.5 - W3ameHeHne cpeaoHen CKOPOCTM KOPPO3UM CTanbHOM
Anacdparmbl B  BOAHO-TpyHTOBOM cpene CeBepHOW  CcTpouTesibHO-
KJIUMaTMye CKOM 30HbI

XK.17 B ycnoBusix pasBuUTUS S3BEHHOW KOPpO3uMU AuadiparMy pekomMeHayeTcs
obopynoBaTtb CUCTEMOM 3JMEKTPOXMMUYECKON (KaTogHOMW) 3aumTbl. PacyeTHyto
CKOpPOCTb $3BEHHOW KOppO3uMM CTanbHOW [Auadparmbl B YCIOBUAX CEBEPHON
CTPOUTENBHO-KIIMMAaTUYECKOM 30HbI pekomeHayeTcs npuHumaTtb 0,02-0,05 mm/rog,.

Mpn MOHTaxe AuadparMbl B HEW pPeEKOMeHAyeTCcA ycTpavBaTb CrSIOLHYHO
nosocy 3asemMrieHus.

NMpunoxeHune U (pekomengyemoe). Pacuet
YCTOMYUBOCTU OTKOCOB MO CNOCOOY
HaKNOHHbIX CUS1 B3aumMoaenucTBus

MpunoxeHne U
(pekomeHayemoe)

B uncne pekomeHayembix METOAOB pacyeTra yCTOMYMBOCTM OTKOCOB IPYHTOBbIX
NNOTWMH Ha3BaHbl METOAbl, ONEpPUpYIOLLME C pacuUfieHEHHOMW Ha BepTMKamnbHble
9MNeMeHTbl NPU3MON OBpPYLLEHVUS U C NPOMU3BOSIbHON WM KPYrMOLMIMHAPUYECKOW
NOBEPXHOCTbIO COBMWra, YAOBIETBOPSIOLLME YCIIOBMSIM PaBHOBECUSI B MpeaenbHOM
COCTOSIHUW.

B kayecTBe TakoBbiX MOryT ObITb MCMOMb30BaHbl METOAbl, OCHOBAHHbIE Ha
rMnoTe3e HakMOHHbIX CWUM  B3aMMOAEWCTBUS  MeXZy dneMeHTamu MNpusMbl
obpyLLeHus.

Yron HakrnoHa K ropusoHTy Cun B3avMOAENCTBUS MOXeT ObiTb onpeaeneH u3
YCMOBWI paBHOBECWS MPU3Mbl OOpYLLEHWS B MpeaeribHOM COCTOSIHUM, KOTOpoe
[OCTUraeTcs NpPonopLmoHanbHbIM U3MEHEHMEM XapakTEPUCTUK NPOYHOCTY IPYHTOB

OT PacYeTHbIX 3HAYeHU tZi N ¢ [0 KPUTUYECKUX tgiy W oy . [py Npon3BorbHOM
NMOBEPXHOCTW cABWra AN OUEHKW  YCTOMYMBOCTM  MPU3Mbl  OBpyLLEeHWs

COMOCTaBJIAKOT  NpoeKuunmn paBHO,EI,eIZCTByI-OLLI'I/IX aKTUBHbIX CUN FE n cun

conpotuBneHusa fg Ha  HanpaereHve cun  B3aumopencTeua.  [lpu
KpYrriouunmHApUYEeCcKOn NOBEPXHOCTN CABUra MOXHO COMOCTaBIIATL KaK MOMEHTbI

paBHOOENCTBYHOLLMX 3TUX CUN £y, &y OTHOCUTENbHO OCU NOBEPXHOCTU CABMra, Tak
N UX NPOEKLMWN.
Kputeprem ycTom4nBoCcTM Npu3mMbl 06pyLLEHMA SBNSIETCA COOTHOLLEHME:

¥, R

Y L : n.1)

n

rA€ ¥, Yo, Ya - KOIPOMUMEHTBHI COYETAHUN Harpysok, YCrosBunh paboTbl,
HaZeXHOCTMN MO OTBETCTBEHHOCTU COOPYXEHUSI.

OTkoc ycTomumB, ecrm obecrevyeHa YCTOMYMBOCTb MpuU3Mbl OBpYyLIEHMS C
Hanbornee onacHON NOBEPXHOCTbIO cABUra.

Mpoekunn paBHOAEVCTBYIOLLMX OMpedensawT U3  YCrioBUS  paBHOBECUS
3NeMeHTOoB Npu3m obpyLieHus (pucyHok A.1) no dopmynam:

Fg = ZQsin(§ +3)

ey ..

cos(p+ 8-, (n.2)



roe & =gdx - paBHOAEWCTBYIOLIAS aKTUBHbLIX CWI, OEUCTBYIOLMX Ha 3NEMEHT
npu3Mbl 00 pyLLEHNS;

£ - yron HaknoHa K OoCcu x CWmnbl B3aMMOZENCTBUS F Mexay 3rieMeHTamu
nNpu3Mbl 06 pyLLEHNS;

dx - LUMpUHa NpU3MbI;

& - yron OTKNOHEHMS CUIbl ) OT BepTuKanu;

o - YrON HaKrnoHa afieMeHTa NOBEPXHOCTM COBMUra K FOPU3OHTY;

' =cds - cuna cuenneHusi, JENCTBYIOLAA Ha 3NIEMEHT NMOBEPXHOCTU COBMra,
ANvHa Oyrn KOTOPOro ds .
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PucyHok U.1 - Cxema cun, e CTBYIOLMX Ha 351e MeHT NPU3Mbl OOpYyLUeHUA

MoMEHTbI paBHOLENCTBYHOLUMX ONPEAENAT N0 hOpMyaMm:

= rZQI:sin(ce + &) —Esin 5]
r

P g Q'C05m+a)'5ﬁ1¢?+ Coos(f —olicosyp
] cos(p+ 8- o) coslp+ 0 - o) , N.3)

rae » - pagunyc noBepxHOCTU cOoBUra,
& - BO3BbILLEHME TOYKU NPUNOXeEHUA CUnbl Q Haa NOBEepPXHOCTbIO cABUra.
Yron & B oboux cnydasax OOMNyCTUMO OnpedenaTb Mo  MpUBnMKeHHo
3aBNCUMOCTN.
> (o + &
i

S as (N.4)



YCTOMYMBOCTb OTKOCA B MPELNOfiOKEHUM KPYrIOLUNMHOPUYECKON MOBEPXHOCTU
caBura MoxHo npoBepsiTe no copmynam (M.2) n (U.3). OTHowenus Sgf &y n

Rg [ Fg - pa3Hble MexaHN4ecKue MoHATUS!, MO3TOMY OLEHKU YCTOMYMBOCTH NO HUM
nonyyatoTcs pasHbiMM. OfHaKo 3TWM OUEHKM coBnagawT npu RfF =1 u

[ocTaTtoyHo 6rm3ku npu &f & <1,3.
Ecnmn npuHATL B KayecTBe yHMBEPCaSilbHOW OLEHKM YCTONYMBOCTU OTHOLLEHME

tap ltge, = cfep, T.e. nogoGpaTh Takne sHa4eHUss XapakTepUCTUK MPOYHOCTK, NpU

KOTOpbIX Ay =y n Ry = Fp, pedynbtatbl pacyeta o6oMMu crnocobamu OmkHbI
coBrnagaTb. Tako pacyeT MOXET CIY>XMTb KOHTPONEM NPaBUIIbHOCTY ONpeaeneHns

yrma £, T.e. cobnogeHnsa ycrnoBuin paBHOBECUSA NPU3Mbl 0BPYLLIEHVS B NpeaerbHOM
COCTOSIHMM 4119 HangeHHOM Hambornee onacHoOM NOBEPXHOCTU CABUra.

BrvsHve Bogbl, HacbIW@OWen OTKOC, [AOMyCKaeTcs YYuTbiBaTb [OBYMS
cnocobamum:

BeC rpyHTa B nMpedenax Kaxaoro aremMeHTa OnpeaensiloT C y4eToM ee
KanunnapHOro nogHATUs, a MO  KOHTypy aremeHTa (MOBEpXHOCTW OTKOCa,
MOBEPXHOCTU COBUra WM MMIOCKOCTAM pa3gerna Mexay afieMeHTamu) Oonpegenstor
JaBneHune BoAdbl MNbTPaALIMOHHBIM PacYeToM;

BEC IpyHTa 3afemMeHTa OnpefensitoT C y4eTOM €ero B3BELUMBaHWA BOAOWN; Ha
YPOBHE €€ TMOBEPXHOCTU K T[PYHTY MpuraraloT KanuinsapHble Cumbl, U K
HaCbILEHHOMY BOAOW OObEMY [pyHTa 3feMeHTa npuraralT UILTPaLMOHHLIE
CUnbl, onpeaensemMble pacyeToM.

O6a cnocoba [aloT TOXOECTBEHHblE pe3ynbTaTbl M PACNpPOCTPaHSTCA Ha
HEYCTaHOBMBLUYIOCS ~ (wmnbTpauuio, B TOM 4ucfe Mpu  He3aBepLUEHHOW

KOHCOnMaauun rpyHTta. I'IpM BbIYUCTIEHNN aKTUBHOWN CUTbI FE N aKTUBHOIro MOMeEHTa
Fﬂ AaBlneHne BoAbl NO NIIOCKOCTAM pasfena MOXHO He y4UTbiBaTb: B CyMMe OHMU

paBHbl HyMo. Mpy BBIYMCTIEHUN £; MOXHO HE YYUTbIBaTb Takxe AaBrieHne BoAbl Mo
KpYrriouMnMHApUYEeCKON NOBEPXHOCTM CABUIA, TaK Kak er0 MOMEHT PaBEH Hyro.

BrnusaHne cencmuyecknx BO3AENCTBUA Ha OTKOC OnNpedensawT B dopme
0B BEMHBLIX CENCMUHECKUX CUI, AENCTBYHOLMX HA OOBbEM IPYHTA KaXKO0ro SfieMeHTa
C YY4ETOM €ro HachbIWEHNs1 BOOOW, U U3MEHEHUS] AaBMNEHNs1 BOAbl HA NMOBEPXHOCTb
OTKOCa B Npegernax afiemMeHTa.

B pacyeTbl OTKOCOB C Y4e€TOM CENCMUYECKUX BO3OENCTBMA BBOASAT
OVHaAMMYEeCKMe XapakTEPUCTMKU MPOYHOCTU TPYHTOB, €CMU OHWM OTNMYalTCsd OT
CTaTUYECKNX, a TakKe B COOTBETCTBYIOLLMX CIlydasiX YYUTbIBAOT BO3HUKHOBEHMWE
136 bITOYHOIO NOPOBOIO AABMNEHNUS KaK CrneaCcTBUsi CEMCMUYECKUX TOMHKOB.

CencmMmmyeckme BoO3OeNCTBUSA OTHOCATCA K OCOGLIM Harpyskam; npu ux ydete
apyrve ocobble Harpy3kn MOXHO He YYUTbIBaTb.

NMpunoxeHune K (pekomeHgyemoe).
Ocob6eHHOCTU pacyeTa achanbTOOETOHHbIX
anadparm n ux BNMsiHue Ha paboTy NNOTUHbLI

MpunoxeHne K
(pekomeHayemoe)

K.1 lMpn pacyete BmmnsHWA acansTOBEeTOHHbIX Anadparm Ha paboTy MOTUHBI,
acanstobeToH B AnadiparMe paccMaTpuBaeTCs Kak Tsxernas MWOKOCTb C
KoahbdmLeHTOM BOKOBOro AaBrieHns #, PpaBHbIM MoKasaTerno ero nonsyvyectu (#
<1). 3HayeHusa nokasaTensa non3y4yecTu, 3aBucsLLMe OT cocTaBa acdansTobeToHa
M OT BHA3KOCTM OuTyma B ero cocrtaBe (OT TemnepaTypbl acdansrobeToHa B
KOHCTpPYKLMK), npuBegeHsbl B Tabnuue K.1.



Tabmmua K1 - 3aBMCMMOCTL noOKasaTensa nonsyyecm acdanbToBbIX
MaTepuanoB (%) OT BA3KOCTM CTPYKTYPMPOBaHHOrO B UX cocTaBe OuUTyma

(Ns.40) M OT O6BLEMHOI KOHLUEHTPaUMM B UX COCTaBE MUHepPanbHOW Yacm
(L)

o BsaskocTb GuMTymMa B cocTaBe acganstobeToHa Mpu COPOKaMUMHYTHOM

COMPOTUBIEHUN 5 41, Mya3

108 107 -10% 107 -1010 -1011 1012

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 HanpshkeHHO-OedopMMpOBaHHOE COCTOSIHME AuadparMmbl onpegenseTcs 13
ycroBusi, 4TO nosedeHve acdanstobeTtoHa B AuadparmMe nog  Harpyskom
ONNCbLIBAETCS COOTHOLLEHNEM:

= , (K.1)

roe s - oTHocuTenbHas aedopmaumst acgansTobeToHa B Avadparme;
¢ - Bpemsi paboTbl acthanbTobeToHa B Anadpparme npv HanpsikeHun o ;

A - Mmoaynb XKecTKOoCTM  acdanbtobetoHa (mogynmb — Aedopmauiu,
NpyBEeOEHHbI KO BPpEMEHMW HarpyxeHus 1 ¢).



K.3 Tlpu pacyeTtHOM onpegerneHnm coxpaHeHusi MPOYHOCTU W CMIIOWHOCTMU
acanstobeToHHbIX AvadparM B Terne NOTUHbI criegyeT OpMEeHTMPOBAaTbCHA Ha
crieaytoLme noroXeHus1, yCTaHOBIEHHbIE HA OCHOBE HaTYypHbIX HaboaeHNIA:
acpansTobeToH B AnadparmMe HW NpU Kakmx YCIOBUSAX HE paspyLumMTCs, ecnu
OEVCTBYIOLME B HEM HanNpshkeHUs He NpeBblwaloT npedena ero AnvTenbHON

MPOYHOCTU T gy (PABHBIN NMpeaery ero Teky4ecTu),

npu AeUCTBMN B Anadpparme HanpsbkeHW, NpeBbIaloWwmX npeaen TekydecTu
accanbtobeToHa, guadpparma He paspyluuTCs, €CnM BEnMYMHA  HanpsiKeHWU
OEVICTBYIOLLMX B pacyeTHOW ee 30He B pacCMaTpuBaeMmbli MOMEHT BpPEMEHU He
npeBbILaeT UX A0NYyCTUMbIE 3HAYEHUS.

Hencteyloume B acdanstobeToHe puadparMbl B  MOMEHT BpPEMEHWU f
HanpsbkeHns MoryT 6bITb onpeaeneHsl No hopmyne

—{l—n}].nf, (K.2)

0 = {0y — Tpon )8
unm no dopmyrne

& gay
m
£

g =

(K.3)
D,OI'IyCTVIMbIe MX 3Ha4eHnA onpenendroTcAa rno COOTHOLLEHUIO:
o]

B copmynax (K.1-K.4):

_ Ry

zm

(K.4)

Tway - HavanbHOe (B3SITOE 3a MCXOAHOE) HanpshkeHue B acdanstobeToHe
KOHCTPYKLMK;

{ - BpeMsi HabnogeHus (pacyeTHoe BpeMsl), C;

# - NOKasaTeNb ONUTENbHOM NPOYHOCTU acdanbTobeToHa KOHCTPYKLUK; ero
NPYMEpPHbIe 3HaYeHUs, 3aBUCSLLME OT cocTaBa acanbTobeToHa M OT BA3KOCTU
OuTyma B ero cocTtaBe npv pacyeTHON Temnepartype, npueeaeHsl B Tabnuue K.2;

Kp - npegen npoYHocTn acganstobeToHa anadpparmbl Npy paccmaTpuBaemblX
YCNOBUSIX W CXeMe €ro HarpyXeHus,, MNpUBELEeHHON K OfHOCEKYHOHOMY
COMPOTUBIIEHNIO.

Tabrmmua K.2 - 3aBUCUMMOCTL NoKasatens AJNIMTENbHOW NPOYHOCTU
achanbTOBLIX MatepuanoB (#) OT BA3KOCTM CTPYKTYPUMPOBAHHOMO B WUX

coctaBe 6uTymMa (7541) M OT OGBLEMHOI KOHLEHTPaUUM B MX COCTaBe

MUHe panbHoM yacwm (L, )



c BsiskocTb GuTyma B cocTaBe acdanstoGeToHa Npu COpoKaMMHYTHOM

COMNPOTUBIEHUUN 75 40, Nyas3

406 [|-107 108 109 4010 ||-101t  ||-1012

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

Mpy MHTEHCMBHOCTM HapacTaHUs HaMpPsHXKEHUA B KOHCTPYKLMM MPEBbILLAHLLMX
WHTEHCMBHOCTb WX penakcauun, pacyeT guadiparmbl BedeTcs no OOnyCTUMbIM
CKOpPOCTAIM  OTHOCUTENbHbIX AedopMauuni  acdanstobetoHa Aguadparmbl (B
HEKOTOpbIX CIly4yasx - MO AOMyCTUMbIM NpedefibHbiIM WX  3HaYeHusM  Ans
actanbTobeToHa gmadparmbl).

CnyyanHble TpewmHbl (WwBbl) B acdanstobeToHe guadparmbl C TeYEHMEM
BPEMEHWN 3aKpbIBAOTCSH W OMOHOMUYMBAIOTCS, HO TOMbKO MOCre TOro, Kak B
TpewmHe (WBE) MOSIBNSIOTCA CXMMalLme HanpskeHus. Ecnm  3HauyeHus
CHUMAIOLLMX HANPSPKEH He NpeBbILaloT npegen TekydecTu (npegen onmtensHom
NPOYHOCTKM) achanbTobeToHa, TPELUMHBI 3aKpbIBAKOTCH, HO KaK TOSMbKO 3HaYeHue

HanpsxeHns obXaTus J.gg MPEBLICUT Mpeaen TekyvyecTu acdansTtobeToHa,
TpewmHa B HEM Ha4yMHaeT OMOHONMYMBAaTLCHA. Bpems oMOHONMYMBaHUS TpeLHbI
(wBa) MoxeT BbITb onNpeaeneHo NO COOTHOLLEHUIO:

£2113,26 - 346 00K (K.5)
U mne.

MpumeyaHue - COOTHOLLEHNE AECTBUTENBHO ML NPY YCIIOBUN T o £ T e .

NMpunoxeHue J1 (pekomeHgyemoe). OueHka
COCTOSIHMUA, OCHOBHbI€ BUAbl HApPYLUEHUMN,
PEMOHT N PEKOHCTPYKLUA NNOTUH

Mpunoxexwne J1
(pekomeHayemoe)



J1.1 CocTosiHMe rpyHTOBOrO COOPYXEHMSI B Mepuog SKCriyaTtauum OLEeHUBAETCS
KOHTPOSIMPYHOLLMMIW MOKa3aTenamu:

KOHTPONMPYIOLLME  MoKasaTenm - HasHadeHHble MPOEKTOM  MoKasaTenu
COCTOSIHUSI (M3MepsSieMble U pacCyYMTbIBaeMble), KOTopble Ans paboTtaroLlero
COOPYXEHUS OOMMKHbI NEPUOANYECKN ONPEenEnATLCSA U CPaBHMBATLCA C NpedesibHO
OONYCTUMbIMU M KPUTUMECKUMM  MX 3HAYEHUSMU (OaHHBIMW B MPOEKTE U
YTOYHEHHbIMW B NepMog, aKcnyaTauum);

npegensHo gonyctumble  3HadeHuns (M03) - nokasatenu COCTOSAHMSA
COOPYXEHUS, NMPU KOTOPbIX BbINOMHAKTCA TpeboBaHNA HOPMaTUBHbIX AOKYMEHTOB,
T.€. TaKne nokasartenu, Npu KoTopbix obecrneunBaeTcs HOpMaTMBHasS HaOEXHOCTb
COOPYKEHUS;

KpuTudeckme 3HadeHmnss (K3) - nokasarenu COCTOSIHUSI COOPYXeHWs, Mpu
KOTOPbIX He obecneymBaeTCcsl ero HopMaTMBHasA HaOEXHOCTb.

J1.2 TnotuHa cumTaetca paboToCnocOOHOM M UCMPAaBHOW MPU  BbINOSIHEHWM
cregyoLmx yCroBui:

3HAYEHUS  KOHTPONMPYIOLLMX  MoKasaTenerm COCTOSHUS  COOTBETCTBYHOT
npegenbHo AoMyCTUMbIM, YCTAHOBMEHHbIM AnA paboTocnocobHOro McnpaBHOrO
COCTOSIHUSI COOPYKEHUS;

BM3yanbHbIMM HabnogeHnsMu He OOHapy)eHO MNOTEeHLManbHO OnacHbIX
NoBpeXaeHUn 1 HeGaronpPUATHBLIX NPOLIECCOB.

Mpn wucnpaBHOM paboTOCNOCOOHOM COCTOSIHUM  MMIOTUHbI  NPOBOASITCA
KOHTPOMNbHblE HABNOAEHNS N TEKYLLMIN PEMOHT.

1.3 MNnoTtunHa cuntaeTca paboTocnocobHON, HO HEMCMPABHOM B TeX Crlyyasix, korga:

BM3yarbHbIMU HabroaeHnsaMn oB6HapyKeHbl MOBPEXOEHUS;

KONMMYeCTBEHHbIN MoKa3aTenb (noka3aTenu) COCTOSHUS He COOTBeTCTBYeT
npeaensHo AONYCTUMBbIM 3HaYEeHWUAM, YCTaHOBMEHHbIM A paboTocnocobHoro
NCNPaBHOIO COCTOSHUSA.

MNpn paboTocnocobHOM HEWUCrNpPaBHOM COCTOSHUM COOPYXEHWE NpoJoIvKaeT
BbINOMNHATL 3adaHHble yHKUuK. [poBOAATCA AOMNONHUTENbHBIE UCCNEAOBAHNSA C
Lernbio BbIACHEHNS MPUYMH HEUCNPaBHOCTW U CNOCOBY X yCTpaHeHus. Y cTpaHeHne
noBpexaeHni MoxeT ObiTb  BbIMOMHEHO MPU  HOPMarbHOW  3KCnnyaTauum
COOpPY>KEeHMSA.

J1.4 CocTosiHMe NNoTUHBI cYUTaeTcAa HepaboTocnocobHbIM B Cilyvasx, Korga:

BM3YyarbHbIMK HabntoaeHMAMM 0OHapYyXeHbl NOBPEXOEHNS;

OOVH (MM HECKOIMBbKO) M3MEPEHHbIX KOHTPOSMPYHOLLMX NoKasaTenen Haxoautcs
B AwanasoHe Mexay npedenbHO AONyCTUMbIM 3Ha4YeHMeM, COOTBETCTBYHOLLMM
paboTocnocobHOMY, HO HEUCMNpPaABHOMY COCTOSIHAKO M KPUTUYECKUM 3HaYEeHUsIM
nokasaTtensi COCTOSAHUSA.

Ha nnotuHy, Haxogsiwyrocd B HepaboTOCMOCOOHOM COCTOSIHUW, CHIDKAKOTCHA
Harpysku, HabrnogeHnst NpoBoaATCA MO cneumansHo paspaboTaHHOM nporpamme,
BbIMOSHATCA WCCNEAOBAHMS C LENbH MNporHo3a ee COCTOSAHMS U peLleHus
BOMPOCOB PEMOHTA UM YCUNEHMS.



J1.5 CocTosiHne nnoTuHbl OLEHUBAETCS KakK aBapuiHOe (MpegenbHoe) B TeX
cnyyasix, korga:

BU3yalribHbIMM  HabNOeHWAMN OOHapy)KeHbl HapyLUEHUS WM NPOLECcChI,
pa3BUTME KOTOPbIX MOXET NPUBECTU K paspyLLEHMIO (T.€. aBapun) NIOTUHbI;

OOWH WM HECKONbKO MoKasaTenen COCTOSHUSA COOPYKEHUS  OOCTUIMN
KPUTUYECKMX 3HAYEHNI.

ABapuiHoe (npegernbHoe) COCTOsTHUE MIIOTUHBLI 00SA3bIBAET SKCNITyaTalMOHHbIN
nepcoHan CpOYHO  BbIMNOMHATL  paboTbl B COOTBETCTBMM C  MNSIaHOM
NPOTUBOABAPUMHBIX MEPONPUSATUA N obecnevnTb 6e30MacHOCTb NSIOTUHBLI NyTEM
orpaHuMYeHVn pexvmMa ee akcnnyatauumu. [locrne ycTpaHeHus yrpo3bl aBapum
BbINOMHATCA WCCMeoBaHWs MO BbISBMEHWIO MPUYMH, MNPUBEALMX K aBapuu,
paspabaTbiBaeTcs KoMrnekc MepPOoNpUSTUIA no BOCCTaHOBIEHUIO
3KCnnyaTaunoHHbIX (OYHKLUIA NAOTUHBI B NPEXHEM UM HOBOM pexume. Ha nepuog
BbIMOSIHEHNS PEMOHTHbIX  MeponpuUATUA MoryT  ObITb  YyCTaHOBMEHbI
pononHutenbHele 3 nokasatenen cocTosiHMs. B oTgenbHbIX — crydasix
paccMaTpuBatloTCS YCIOBUSI KOHCEPBALMM COOPYXKEHUS.

OCHOBHbI€ B/l HAPYLLUEHWUI B NSIOTUHAX U3 MPYHTOBbLIX MaTepuarioB yka3aHbl B
Tabnuue J1.1.

Tabrmmua J1.1 - OcHOBHble BMAblI HapylleHMA B MNNOTMHAX U3 rPYHTOBbIX
MaTte puanoB MU cNocobbl UX peMOHTa



HapyweHus (oTka3) || Cnocobbl MprynHbI NccnegoBaHusa no || Cnocobbl pemoHTa
oBHapyxeHus HapyLleHus YCTPaHEHNIO
HapyLleHns

1 BepTukanbHble || BusyanbHble PasHuua ocagok Ha || MNoBepo4Hble 3apenka TpewmH

NMOBEPXHOCTHLIE HabnoageHns pasfM4YHbLIX y4acTKax || pacyeTbl  OCafoK. || MECKOM, €CI OHU

rornepeyHble NMOTUHBI NHxeHepHo- Hernybokue (Bbiwe

TPeLyHbI Ha reoriornyeckue ory).  mybokne

rpebHe M3blCKaHNs TPeLUmHb
3adenbIiBakTCcs
npu CHWWKEeHHOM
YB  HeckonbKumu
cnocobamu:
npoxoaka TpaHLen
C  nocreayoLlen
3agernkon
IMUHUCTBIM
rPYHTOM;
co3gaHne "CTeHbl
B rpyHTE";
WHBbEKLMPOBaHME
BEpXHeNn yacTu
NMAOTUHbI

2 BepTukanbHble || BusyanbHble 3HayuTenbHas NHxxeHepHo- 3agenka neckom

npoaonbHbIE HabnoaeHus, ocagka BEPXOBOM || reonornyeckmne Hernmy6oKux

Hapy>Hble N3MEpPEHNE OCafoK || Mpu3mMbl BO BPEMS || U3bICKAHWSI. TPEeWwyH,  Mpoxoa

TPELUMHBI Ha|[sapa co CTopoHbI || nepBoro 3anonHeHus || MoBepoyHbie TpaHLweun "

rpebHe agpa || BepxHero (ocagka || BogoxpaHunuia wunu || pacyeTbl ocagok 3agernka rnybokux

BOMM3N ero || 6onbLue) n HWKHErO || 3eMneTpsCceHns TPELWWH (npwm

BEPXOBOW rpaHu no (| (ocagka MeHbLUE) CHVXEHHOM

KOHTaKTy c || Obeda YpOBHE BOObl B

nepexogHbIMm Obege)

30HaMu

3 MpogonbHble || BusyaneHble YBenuyeHune OunbTpaumoHHble || PEMOHT  HM30BOM

TPEWMHblI  OTKona || Habnoaerus; Harpy3oKk Ha rpebHe; || uiccnegoBaHms; yacTtu NNAOTUHbI

OonbLLUon nokasaHus noabLem WHXXEHEPHO- (npurpyska,

NPOTSKEHHOCTH NbE30METPOB NOBEPXHOCTHN reoriormyeckme co3faHve

Npy 3Ha4YUTESNBHbIX aenpeccuy; nccrnegoBaHus; OpeHaxa,

FOPU30OHTAasbHbIX cericMmnyeckme TemMmnepaTtypHble YMOSioXeHne

CMeLLEHUNAX " BO3OENCTBUS; pacyeTbl; pacuyeTbl || oTKoca)

aedopmanmm TemnepaTypHble YCTONYMBOCTU

HWKHEN yacTu BO34EeNCTBUSA

OTKOCa, pas3BuTUE (npomep3aHue-

TPELWWMH B TeYeHue OTTauBaHue);

KOPOTKOro CHWXeHne

BPEMEHU NPOYHOCTHBIX

CBOWCTB [PYHTOB B
Tene nroTUHbl U
OCHOBaHWM




4 Hanuuue || BusyanbHble BHyTpeHHMe HononHuteneHble || CHkeHME YpOBHSA

BOPOHOK n || HabnogeHus rPU3OHTarnbHbIE NHXEHEepHO- BOAbI B

npocagok Ha TPELWHbI OTpbIBa reoriornyeckune BOLOXPaHWUIULLE;

rpebHe rpyHTOBOM N3bICKaHUst C || uemeHTayms-

NAOTUHbI C S4POM, OypeHNEM CKBaXVH || MIHbEKLNS;

yBenuyeHve c Lenbto || codgaHne "CTeHsbl

GoumnbTpayMOHHOIO YCTaHOBIIEHUSA B rpyHTE"

pacxoga MECT OTpbIBa

5 BHyTpeHHue || BusyanbHble u || PasHuua B BenuyuHe || AHanma AaHHbIX || MonHaa cpaboTtka

NpoAoSbHbIE WMHCTPYMEHTasbHbIE || OCaaokK Ha || N3bICKaHW. BOLOXPaHUULLG;

FOPU3OHTasbHbIe HabnogeHus Heo4HOPOAHOM JononHutenbHble || UHbEKLMSA

TPeLyHbI npv || yBeNM4YMBaroLLErocs || OCHOBaHMM C || NH>xeHepHo- OCHOBaHMs

HanM4mm B || 1NbTPaLMOHHOMO || CUMbHOCKMaEMbIMU (| reorniornyeckme

OCHOBaHWK pacxona npu || cnosimm U3blCKaHUs

CUMbHOCKUMaEMbIX || nepBoM

rpyHTOB 3anorHeHnm

6 BHyTpeHHue || BudyanbHble Mpomep3aHve YTouHeHve wmecTa | CpaboTtka

NpoAoSbHbIE HabnogeHs xoaoB || NOBEPXHOCTHOW aedopmanmn. BOLOXPaHUULLE;

rOPU3OHTasbHbIe COCpedoTOYEeHHON |[Tonwy rpyHTa npu || [JononHuTtenbHble || pa3paboTka

TPeLyHbI B || dunbTpaumm He3aBepLUEHHbIX WHXXEHEPHO- TpaHLWen B MecTe

NMOBEPXHOCTHOM ocafkax reorornyeckue BbIXxo4a

30HEe MMOTUHbI U3blCKaHUs C || cocpenoTOYEeHHOro
OypeHnem UnbTpaLMOHHOIO
CKBa)XMH, noToka u 3agernka
NCMonb30BaHMEM rPYHTOM;
reonsanyeckmnx UHBEKLMA
METOAOB M T.N.

7 Bbixog || BusyanbHble O6pa3soBaHue ®PunbTpaumnoHHbIE || YCTPOMCTBO

UnbTPaUMOHHbIX || HaBNaeHus, cnabodmnbTpyowmMX || nCCneaoBaHns, HaCMNOHHOrO

BOA Ha HW30BOW || NOKasaHUs croes B Terne || pacyeTsl OpeHaxa;

OTKOC Nbe30MEeTPOB NAOTUHbI YCTOMYMBOCTU yKpenneHue

oTKoca

8 3auvneHue (| MNokasaHus 3auneHne obpaTHbIX || DUnbTpauMoHHbIEe || PEMOHT unm

obpaTHbIX Nbe30MEeTPOB dmnbTpoB nccnegoBaHns 3ameHa ApeHaxa

dmnbTpOB nepes  ApPEHaKOM

OpeHaxen (ymeHbLueHne

pasHOCTU YpPOBHEN
BOAbl B ApeHaxe u
orvkaniem
nbe3omeTpe)




9 PasapyLweHue || BusyarbHble

3aMeEHbl

TemnepatypHble 1 || OueHka cocTosiHMS

6eToHHOro HabnoaeHVs rMapoAVHaMUYecKUe || OTAENbHbIX
KpenneHus AecbopMaumii NnuT, || BO3OEACTBMSA  MpM || ydacTKoB
BEPXOBOr0 OTKOCA, || UX paspyLieHni, | cpaboTke KpenneHus Ans
LUBOB mexay || BelHOca BOAOXpaHUIULLA, pelleHust Bonpoca
nnMTamm maTepuanos BOJSIHOBbIE o
NOArOTOBKM M3-MoA || Bo3aencTeus LenecoobpasHoOCTU
nnmT €ro pemMoHTa UM

Cpabotka
BOLOXPaHUIULLA;
pasbopka
paspyLUEHHbIX
y4acTKoB
KpenneHus;
3amMeHa KpenneHus
WM €ero PeMmoHT,
conpsbkeHune c
COXpaHMBLUMMUCS
yyqacTkamm

J1.6 PasnunyatoT cnegytowme Buabl PEMOHTOB NIIOTUH U3 IPYHTOBbLIX MaTepuaros:
TekyLwme;
KanutarbHble;
npefoTepaLlaoLLme asapum;
nocrieasapuiHeble;
PEMOHTbI NMPU PEKOHCTPYKL U COOPYXEHWUNA.

J1.7 K TekyLumum peMOHTam OTHOCUTCS BbINOSTHEHNE CNEYIOWMX PEMOHTHbIX paboT:

3agernka NpoMOUH 1 ApyrMx NOBEPXHOCTHbLIX AedopMaLmi Ha rpebHe u oTKkocax
NAOTWHBI;

PEMOHT KpenneHuii BepXOBOrO M HU30BOIO OTKOCOB MPW UX HE3HAYMTEeNbHbIX
NOBPEXOEHUSIX;

3agernka TpewuH Ha rpebHe 1 oTKocax MioTWHbI, NMPU KOTOPbIX He TpebyeTtcs
CHuxeHne bbedha B BOOOXPaAHUITULLE;

BOCCTaHOBIEHWE Oror3lero oTkoca (ecnvM ero onor3aHue He MOBIIEKo
paspyLUeHVe MIOTWHbI);

pacy1cTKa OpeHaxHbIX KaHaB;

noseaeHne rpebHA NoTHHbI 40 NPOEKTHOM OTMETKM NpY OCagKax v ap.

HeobxoauMOCTb Takoro poda PEMOHTHbIX paboT, 0Obl4HO, yCTaHaBMBaeTCH
BM3yasibHbIMU U MHCTPYMEHTanbHbIMN HabnogeHnamn, He TpebyeT cneumanbHbIX
060CHOBaHWIN, NPUMEHEHNS BOMbLLMX TEXHUYECKMX CPEACTB.

J1.8 K kanutanbHbIM peMOHTaM OTHOCATCA criegyrowme suabl pador:

3ameHa 6ETOHHOro KpensieHns BEPXOBOro OTKOCa Npu CHUKEHHOM YPOBHE BOAbI
BepxHero bbeda;

3agernka rmybokux TpewmH Ha rpebHe MMoTMHBbI MyTEM Mpoxoga TPaHLen U
3aMnoOSfHEHMST MX YMMIOTHSEMbIM TPYHTOM MPWU CHWKEHHOM YPOBHE BOAblI BEPXHErO
Obeda;

3aMeHa 3aufieHHOro ApeHaxa Npu CHUKEHHOM YpoBHE BepxHero 6bedha n ap.

HeoOxoOuMOCTb Takoro pemoHTa OOGOCHOBLIBAETCA Ha OCHOBE aHanmusa
pesynsTaTtoB  BuU3yarnbHbIX Habmogenwun, nokasaHun KWA,  BbINOMHEHHbIX
OOMOMHUTENbHBIX  UCCeaoBaHMi  (reodmsmyecknmn, u  Opyrumm  Metogamm),
COOTBETCTBYIOLLMMU pacyHeTaMm.

OTu paboTbl TPEOYIOT NPUMEHEHNS cNeLnanbHbIX TEXHUMECKUX CPEACTB.




J1.9 HeobxogmMmocTb NpenoTBpaLLAloOLLEro aBapuio PEMOHTA BO3HUKAET, €Cru
BU3yanbHbIMM HabnogeHusamn 1 nokasaHuamn KA oBHapyxeHbl cregytoume
HapyLeHns B paboTe NNOTUHbLI U3 FPYHTOBLIX MaTepuaros:

noabEM NOBEPXHOCTU AeNpecCum C BbIXOAOM Ha OTKOC;

BbIXO4bl COCPeOTOYEHHOIO (UbTPaLMOHHOIO NOTOKA, MPUAIOHBDI;

BbIHOC 4YacTuL rPYHTa;

MOBbILLEHNE MOBEPXHOCTU Aernpeccun (Bblle MPUHATBIX — NpedesibHbIX
3Ha4eHun);

yBenmueHne uUnbTPaLMoHHOrO pacxoda (Bbiwe MPUHATBIX NpederbHbIX
3Ha4YeHun);

MYTHOCTb NpOodmnbTPOBaBLUENCH BOAbI;

NpOAOfbHbIE U MOMNepeyvHble  TpewuHbl Ha rpebHe  nnAoTWHBLI  C
NPOrpeccupyroLLMM NX YANMHEHWEM N PACKpPbITUEM (TPEeLLMHbI OTKOMA);

onorn3aHne oTKoca (BEpPXOBOrO WM HU3OBOrO), rpo3sllee paspyLleHem
NIOTUHBI;

ocagka rpebHs (BblLLe npedernbHbIX 3HaYeHUN);

BOPOHKM Ha rpebHe nnmn oTkocax u ap.

Mpy oGHapyXeHNM ykasdaHHbIX HapyLLeHW HeOOXO4MMO YCUUTb KOHTPOSb 3a
COOpPYXEHMEM, YCTAHOBUTb NPUYMHY HapYyLLEHWA, HAMETUTb MilaH NepBooYepeaHbIX
mMeponpusaTuin. OQHMM K3 NepBooYepenHbIX MEepPONnpUATUN ABMSETCH CHWDKEHWE
Harnopa Ha CoopyXeHue Npu NOCTOAHHOM KOHTPOSIE ero COCTOAHMS.

B 3aBuCMMOCTM OT MpPUYMHBbI HapylleHus, KoTopas B psae Cclyvyaes
yCTaHaBMMBAETCSH TOMbKO B pe3ysbTaTe BbINOMHEHNS HAay4YHO-UCCnegoBaTeNnbCKuX,
a VHOIOA W UHXEHEPHO-Teosniormyecknx pabot, paspabarbiBaeTcs nnaH (MpoekT)
PEMOHTHbIX paborT.

PeMOHTHbIE paboTbl MOryT BhINOSHATLCS OBYX BMOOB - MepBoovepeHble U
OCHOBHbI€.

MepBooyepenHble paboTbl 3ameansioT nnm npuocTaHaBMMBaloT
paspyLumTerbHble NPOLEeCcChl B MIOTUHE.

OcHoBHblIe paboTbl BLINOMHAOTCS MNOCAE OKOHYATENbHOrO YCTaHOBMEHMS
MPUYUHBI HaPYLLEHUS, BbINOMHEHMS COOTBETCTBYIOLUMX pacyeToB, 0H6OCHOBaHMN,
npoekTa pemMoHTa. Takne paboTbl BbIMOSMHAKTCA C NPUBMNEYEHMEM ChneumanbHbIX
TEXHUYECKNX CPEACTB M He NMaHMpyeMbIX MaTepuarbHbIX 3aTpar.

J1.10 ABapun Ha NrOTMHAX M3 TPYHTOBbLIX MATEPUArioB NPUBOAST K paspyLUEHMIO
HanopHoro poHTa B pe3ynbTaTe: nepermBa 4epe3 rpebGeHb, HapyLleHus
UNBTPALMOHHOM MPOYHOCTU B Terie, OCHOBAHUW, COMPSHKEHUAX C OEeTOHHbIMK
COOpYXeHUsAMN 1 Geperamu, oOpyLLEHNST OTKOCOB U Ap.

BocctaHoButenbHble paboTbl BhINOMHSATCS HA OCHOBE:

aHanm3a ycrioBum aKcnsyaTaunm COOpYKeHUs;

YCTaAHOBMNEHMS NPUYNH aBapuu;

NCNOMHUTENBbHOM CbEMKM B MECTE aBapuu;

NH>XEHEPHO-reorIorM4eckmnx N Hay4Ho-nccnegoBaTenbCckmx pabor;

NPOEKTHbIX PaboT N0 BOCCTAHOBIEHUIO;

OLEHKM LienecoobpasHOCTU NPOBEAEHUST BOCCTAHOBUTESNbHbIX paboT wunm
KOHCEepBaLMn COOPYXKEHMS.

B tabnuue J1.1 NnpMBOAATCS OCHOBHbIE BMAbI HAPYLUEHWI (OTKA30B) IPYHTOBbLIX
NIOTKH, CNOCOObI X OBHAPYXEHUS, BO3MOXHbIE MPUYMHBI 1 CNOCODbLI PEMOHTA.



J1.11 Tpn PEeKkoHCTPyKUUM NAOTUH W3 T[PYHTOBbIX MaTepuarioB, Kak npasBwusio,
yBenMuInBaeTCs MX BbICOTA M COOTBETCTBEHHO HaMop Ha coopyxeHue. MameHsas B
LLernoM KOHCTPYKLMIO MMAOTUHBLI, MOXHO COXPaHWUTb HEKOTOpble €€ 3fIEMEHTHI,
BbIMOMHMB X PeMOHT. K Taknum anemMeHTam crnegyeTt OTHECTU OpeHax, KpenneHus
OTKOCOB, HerpyHToBble M®Y, ecnm B HUX He OBHapyXeHbl HapylleHusi. PemMOHT
YKa3aHHbIX 3fIEMEHTOB MSIOTUH OCYLIECTBASOT MNPU BbIMNOSHEHUN WX HaOEXHOro
COMPSPKEHNST C BO3BOAMMOM YaCTbHO MSIOTMHBI U C Y4E€TOM YCIOBUA paboTbl BCEro
PEKOHCTPYMPYEMOIO COOPYKEHUS.

Mpn yBenMyeHWM BbLICOTbI MIOTUHBLI CnegyeT MepecMOTPeTb OCHOBHbIE
napameTpbl rMapoysna u BogoXpaHUmLa.
OnEKTPOHHbBIA TEKCT AOKYMEHTA
nogrotoeneH AO "Koagekc" n cBepeH no:
odmumansHoe n3gaHne
M.: MuHpernoH Poccun, 2012
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