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fMpeaucnosue
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3aKoHOM oT 27 aekabpa 2002 r. Ne 184-03 «O TexHU4eCKOM perynupoBaHuu», a npasuna paspaboTku -
nocraHosnexnem [pasButenbcrea Poccuiickon Peaepaumn ot 19 Hosbpa 2008 r. Ne 858 «O nopsgke
paspaboTkn W yTBEPXASHUS CBOJOB NPaBnm».

CeeneHus o csoae npasun
1 UCNONHUTENN — OAO «BHUWT um. B.E.BepeHeesa»
2 BHECEH TexHuyeckum KomuTeTom no ctangapTtusayum TK 465 « CyponTenscreoy

3NOArOTOBNEH k  yTtBepxaeHuo  [enapTameHToM — apXuTekTypbl, CTpouTenbcTea WU
rpPafoCTRPOUTENBHOW MONNTUKM

4 YTBEPXOEH TIlpukazom MuHucTepcTBa pervoHanbHoro passutus Poccuiickon denepaunn
(MuHpernon Poccun) ot 29 gekabpa 2011 1. Ne 635/18 v seeaeH B geictaue ¢ 1 sHBapa 2013 r.

5 3APEMCTPUPOBAH denepanbHbIM - AreHTCTBOM N0 TEXHUYECKOMY perynvpoBaHuio u
meTponorun (PoccrangapT). MepecmoTp CIT 39.13330.2010 «CHuMM 2.06.05-84* INnoTutbl 13 TPYHTOBLIX
marepuanoe»

Viupopmayus o6 UsMeHeHusix K Hacmosuwemy ¢eoly npasus fybnukyemcsl 6 exe2o0HO u3dasaemMom
UHGOPMAUUOHHOM yKa3amerne «Hayuonanbhble cmaHdapmbi», a MEeKCM u3MeHeHuld U f10Mpasok — 6
exeMecsyHo u3dasaemsix UHOPMAaUUOHHBIX —yKazamenax «HauuonansHeie cmandapmsi». B cnyvae
niepecmompa (3ameHbl) Ul OMMeHbl Hacmoswezo cmaxdapma coomsemcmeyowee ygedomierHue Bydem
onyBUKOBaHO 8 EXEMECAYHO 130asaeMoM UHGOPMAYUOHHOM ykalamene «HauyuoHanbHbie CmaHdapmbi».
Coomeemcmeyrowas UHGopMayus, yeedoMneHue U mekcmbl Pa3Mellaomes makxe 8 UHGOPMayuoHHO(
cucmeme oblez0 NONL308aHUs — Ha oguyuansHoM calme paspaGomyuka (MuHpezuon Poccuu) e cemu
Unmeprem.

© Mwnpervon Poccum, 2011

Hacrosuwmi HOpMaTUBHLIA AOKYMEHT He MOXeT GbiTb NONHOCTBIO WM YaCTUYHO BOCNPOU3BEAEH, TUPaXMPoBaH
W PacNpPOCTPaHeH B kKayecTee ohULIMANLHOTO U3AaHNA Ha TeppuTopun Poccaiickoil depepauwn Bea paspeluenns MuHpervona
Poceuu.

1l

CH 39.13330.2012

Conepxanme
1 O6TACTD IPHEMEHEHIMM ......oovivrerirerersitsiatsist st tasse st seserese ettt ess s sbe st s e besessas 1
2 HOPMATHBHBIE CCBITKH ......vvvevoeceetevesieiasesaetencesessete e testesaesa st st s sesssees e as s s esan s eneseneesa e e 1
3 TEPMHHBI U OTIPEIEIICHHS ......covevverisiaririaisessesesestesesseseeseseesestesenssssse s tessesesessesaseseesesessasenssrees 1
4 OOLIHE TIOTOMKEHMM ..o veveneairesiessesieieeestasesessarasensessesetsseesassssassessseeasassasesessasesesessssessssesessessosns 1
5 3eMIISTHBIC HACBITTHBIC TTIOTHHBL.......e.tvirietriteriareassosestessesseseensesesssetestassssesaesessessesassessanessesuesens 6
6 3EMIISHBIC HAMBIBHBIC TLIOTHHDB «...vvuvevvereeverioresiesinseacaissasaessesaesessesaaressssseseasessessssessessssesaeanan, 26
7 KaMeHHO-3eMJIAHBIE U KAMEHHO-HAOPOCHBIC TTIOTHHBL........o.viviriiiniieriirienssereesieneeerensanens 35
8 TpeOoBaHHsL K OXPAHE OKPYKAFOLIEH CPEIIBI ........vcverererireensenireieinsasessrereseneesasessearerensaessenas 44
9 OCHOBHBIE TOJOXKEHHS PACYUETA TITOTHH ..vvveveiveireereaeeressseressesaesteseaseseseesseseseeasssessessesesserns 45

[Ipunoxenue A (pekoMeHryemoe) Y coBHs HEOGXOAMMOCTH YU€Ta [IOpPOBOTO JaBjieHA ... 54
[Tpunoxenne b (pexomenryemoe) KOHTposb COCTOSHUS COOPYIKECHIMA B OCHOBAHHH

B [IEPUOJ] CTPOUTENHCTBA M IKCIUTYATALIAH ..o ieereeneereneeneeens 58
[punoxenne B (pexomenayemoe) KOHCTPYKIHs CONPSIKEHHS FPYHTOBBIX

IPOTUBOGHIBTPAIIHOHHBIX YCTPOKCTB CO CKANLHBIM OCHOBAHUEM................. 60
IIpunoxenune I' (pekomennyemoe) flotepu rpyHTa IpH HAMBIBE 3EMJISIHBIX IJIOTHH ............. 62

[punoxenune [ (pexomenayemoe) PacyeT HOPMBI OTMBIBA I'PYHTA IPH BO3BEJACHUU
3EMJISHBIX HAMBIBHBIX TUIOTHH ....ooeiitiiirieioiiienineeiiienie e sne s 63

IIpunoxenue E (pekomenayemoe) PacdeTs! rpanull 30H GpakiimOHUPOBAaHHS ¥ OCPEAHEHHOTO
3CPHOBOTO COCTaBa HAMBITOIO TPYHTA B ONEPEYHOM CEUCHUH IUIOTHHBI.....65

Hpunoxenue XK (pexomennyemoe) [IpoekTHpoBanue MIOTHH CO CTAIbHBIMU
TAAMDPAIMAMEF .. ... ovevsecvete it vt esesbbe e e saee e b e e b asbesstesteeer e e bt abesneenre s e ennees 69

Ipunoxenne U (peckomenayemoe) Pacuer ycTOHYHBOCTH OTKOCOB 110 ¢IIOCOOY HAKJIOHHBIX
(637 0) @:XcT20% 1% (83 (537 (v 4 13 (PR U ORIt 75

ITpunoxenue K (pexomennyemoe) OcobeHrocTH pacyera achalbTOOETOHHBIX Anadparm
Y MIX BJIUSTHHE HA PAOOTY ITTOTHUHDL .....vvvvrvenrieriiiiiiic et 78

Hpnnoxenue JI (pexoMenyemoe) OnleHKa COCTOSIHHSI, OCHOBHBIE BU 1Bl HAPYIICHHH,
PEMOHT ¥ PEKOHCTPYKIMS IIOTHH. ....eeievvvveiiisiuresiniecinieesninesnessieesensannnseannnss 80

41|




CII 39.13330.2012
CBOJ ITPABILI

IVIOTHHDBI U3 I'PYHTOBBIX MATEPHAJIOB

ROCK fill dams

Jarta peeaenns 2013-01-01

1 O6aacTe npUMeHEHHSA

Hacrosmuii cBox 1paBuil paclpOCTPaHMETCSs Ha NPOCKTUPOBAHHE HOBBIX M
PEKOHCTPYKLIUIO CYILIECTBYIOMIMX INIOTHH (MJIM HaHOpHBIX JaM0) U3 IPYHTOBBIX MAaTEPHANIOB
(3eMNIHBIX ~HACHITHBIX W HAMBIBHBIX, KAMCHHO-3eMJISIHBIX H KaMeHHO-HabpOCHBIX),
BXOJAIIMX B COCTaB CHCTEM pAa3IM9HBIX BHJIOB CTPOUTENBCTBA (DHEPreTHYECKOTO,
T'HJIPOIHEPrETHYECKOr0, METHOPATUBHOIO).

[Tpy n1poeKTHPOBAHMH IUIOTUH, NTPEIHA3HAYECHHBIX U1 CTPOUTENILCTBA B CEHCMIYECKUX
paiioHax, Ha MPOCaZOuHbIX U HabyXaloIMX IPYHTaX, a TAKXKe Ha MIOLIAJKaX, NOABEPHKEHHBIX
OMOJI3HAM, CEJISM M KapCTy, HaIJIeKUT YYHMTHIBATH JONOJIHUTC/BHbIE TpeGoBaHUs,
IPEBSBIAEMBIE K CTPOUTENILCTBY COOPYXKEHUH B YKa3aHHBIX YCIOBHSIX.

2 HopmaTHBHbBIE CCHUIKH

CI123.13330.2011 «CHull 2.02.02-85 OcHoBaHUs rHIPOTEXHUYECKAX COOPYKCHUN»

CIT 58.13330.2012 «CHulT 33-01-2003 I'maporexHudeckue coopyxeHus. OCHOBHbIE
T10JIOKEHHS»

['OCT 19185~73 I'mapotexunka. OCHOBHEIE NOHATHA. TepMHHBI H ONIpeACTICHUS

['OCT 26263-84 I'pynrsl. MeTon nabopaTopHOro ONpPEIEIeHHs TEIIONPOBOJHOCTH
MEP3JIBIX IPYHTOB.

[Ipumedanue —[lpu MOIL30BAHHM HACTOAIIMM CBOJOM TIPABWIT LIEJIECOOOPa3HO IIPOBEPUTH
JCHUCTBYE CCBUTOYHBIX CTAHAAPTOB M KIIAcCH(PHKATOPOB B MH(POPMAIIMOHHOH cucTeME 0OMIEro foNb30BaHKA — HA
odulmaTbHOM caliTe HalmoHambHOTO oprana Poccufickoli depepaimi no crappapTusauuu B cetu Mnteprer
WIA 1O €XEroaHO H3AaBacMOMY I/IH(I)OpMaI.lHOHHOMy YKa3aTeio «HaupoHanbHbIE CTaHRaApThI», KOTOpLIﬁ
0Hy6J'[HKOBaH Mo COCTOAHMIO Ha | AHBApA TCKYUWEro roja, v 1o CoOOTBETCTBYIOUIMM €XXEMECAYHO H3/1aBACMbIM
HMHGOPMALMOHHBIM yKa3aTe/IaM, OMyOJMKOBAaHHBIM B TEKYWEM roxy. Ecin cChUIOYHLIA JHOKYMEHT 3aMEHEH
(M3MeHeH), TO MpH MOJL3OBAHWM HACTOALUUM CBOLOM MpPaBMJ CHELYET PYKOBOACTBOBATHCA 3aMEHEHHBIM
(M3MEHEHHBIM) TOKYMEHTOM. EC/iM CChITOYHBIHM MaTepuan OTMEHEH 6e3 3aMeHbl, TO ITO0KEHHE, B KOTOPOM J1aHa
CCbUIKA Ha HETO, MPUMECHACTCA B 4YaCTH, HC 3anarm;anmeﬁ 3Ty CChUIKY.

3 TepMuHbI 1 onpee/IeHHSs

TepMuHBI U ONpeAeNeHNUs, UCIONBb30BAHHEIE B HACTOSLIEM CBOJE MPABUJ IPUBEACHE! B
tpaktoBke 'OCT 19185, CI123.13330 u CII 58.13330.

4 O01mue noJiIoKeHHA

4.1 VnxeHepHbie H3bICKAHHS, B TOM YHCJIEC WHXCHEPHO-TCOAE3NYECKHE, HHXKEHEPHO-
reoJIOTHYECKHE, THAPOMETEOPOIOTHYECKHE, HEOOXOAMMBIE I IPOCKTHPOBAHHUSA H
CTPOUTENGCTBA IUIOTHH K3 TPYHTOBBIX MAaTepHalioB, CJIEAYET IIPOBOAMTL C YYETOM

H3panne opurnannHoe
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tpebosanuit  CIT  58.13330, coemuduku TrHAPOTEXHHYECKOTO  CTPOMTENBCTBA U
JOTIOHATEIBHBIME HCXOHBIMU JIAHHBIMH, COICPKAIUMHUCS B 3aaHIH Ha NPOEKTHPOBAHHUE
H yUHThIBAIOIIMMHI KOHKPETHBIC YC/IOBUS IPOCKTHPYEMOI0 O0ObEKTA.

O6beM M METOMMKA HHKEHEPHO-TCOJNIOTHYECKHX M3BICKaHMH, IUIOmMAas M TIiTyOuHa
P3YYCHHS MHXKEHEPHO-TE€OJIOTHYECKOTO  paspe3a JOJDKHBI  COOTBETCTBOBATH  CTaJUM
MIPOCKTUPOBAHUS, CIIO)KHOCTH IPHPOTHON 0OCTaHOBKH, THUIY H I1IapAMETPaM IUIOTHHBI.

4.2 TInoTHHBI W3 TPYHTOBBIX MAarepHanoB B 3aBMCHMOCTHM OT MaTepuajga MX Tell U
NPOTHBOQUIbTPALIHOHHEIX YCTPOMCTB, a TaKkke CHoco0OB BO3BEIACHHUS, NOAPA3ACIAOT Ha
THIIBI, OCHOBHBIE U3 KOTOPBIX yKa3aHbl B TabimIe |.

TabGnuna 1

Tun nnotuHs! OTauyuTeNLHbIE IIPU3HAKHU
3emuIsHas HachITTHASA ['pyHTB! OT PAMHHCTBIX O TPABUHHO-TAIEHHUKOBBIX; OTCHINAIOT
{pazmen 5) HACYXO ¢ YIUIOTHEHHEM WIIH B BOLY
3eM/IsiHast HaMbIBHAs ['pyHTBI OT FIMHHCTBIX A0 M€CUAHO-TPABUHHBIX M FPaBHKHO-
(paznen 6) raJleYHMKOBBIX; HAMBIBAIOT CPEJICTBAMH I'MAPOMEXaHHU3ALMH
KameHnHo-3eMIstHAs ['pyHTBI TeN1a — Kpy1IHOOOJIOMOUHBIE; MPOTHBOGHUIBTPALIMOHHBIX
(pasmen 7) YCTPOMCTB — OT INIMHUCTHIX 10 MEJIKOIECHAHbIX
Kamenno-HabpocHas TpyHTBI Tena — KPYMHOOOJ0MOUYHBIE; IPOTHBO(UIBTPALIMOHHbIE
(paznen 7) YCTpOHCTBA M3 HEIPYHTOBBIX MATEPHAIOB WIH KOMOWHUPOBAHHBIE:!

I'PYHT + MHBEKIMA, U T.II.

4.3 Tun wiotuHsl (Tabnuna 1) cietyeT BHIOUPaTh B 3aBUCUMOCTH OT TONOrpadHueckux
¥ MHXCHEPHO-ICOTOrMYECKMX YCIOBHMH OCHOBAaHMS M OEperos, THIPOJIOTHYECKHX U
KJIMMAaTHYECKUX YCJIOBUH palOHAa CTPOMTCIbCTBA, BEJWHYMHBI Halmopa BOIBI, HATHYHA
I'PYHTOBBIX CTPOUTEJILHBIX MaTepHaOB, CCHCMUYHOCTH paifoHa, oOmiell cXeMbl OpraHu3alHuy
CTPOMTENBECTBA U INMPOM3BOJACTBA pPabOT, OCODEHHOCTEH INPOMyCKa BOABI IS HYXA
CTPOUTENBCTBA, CPOKOB BBO/IA B 3KCIDITyaTALlMIO U YCIOBHH SKCIUIYyaTalK TUIOTHHBL.

Tun © KOHCTPYKIMIO IUIOTHHBI cleqyeT BhIOMpaTb Ha OCHOBAHHM TEXHHKO-
9KOHOMHYECKOT'O CPAaBHCHHUS BApUAHTOB, YUUTHIBAIOIUX TEXHOJIOTHIO CTPOUTENBHBIX paboT,
a Takke OOLIyI0 KOMIIOHOBKY TI'uapoy3na. CpaBHHMBaeMbIE BapHaHTBl JOJDKHBI HMETh
OJVHAKOBYIO CTENEeHb NpopabOTaHHOCTH M HANEKHOCTH. [N BO3BEACHHA IUIOTHHBI H3
I'PYHTOBBIX MaTEpHANIOB HAJICKUT IIpEeyCMaTpUBaTh HCIHOJB30BAaHME TPYHTAa M KaMHS,
MOJTy4EHHBIX M3 NIOJIE3HBIX BHIEMOK MM KaphepoB.

4.4 Bo3BencHHE IUIOTHH U3 IPYHTOBBIX MAaT€PHANIOB BOZMOXKHO KaK Ha CKalbHBIX, TaK K
Ha HECKaJIbHBIX IPYHTax OCHOBaHHS.

Bossenenre nnotun | 1 Il kjaccoB Ha HeCKaJIbHBIX TPYHTaX OCHOBAHHUS, COAEPKALIMX
BOJIOPACTBOPHMBIE BKJIIOUEHHS JONYCKAeTCA TOJIBKO IIOCHE NPOBENCHHA MCCIEI0BAHUH
CKOPOCTH pAacCOJICHHMs M BHIIETaYMBaHUA H y4YeTa O3TUX IPOLECCOB IIPH OLEHKE
(GUILTPAMOHHOTO pacxoja, YCTOMYMBOCTH ¥ JAePOpMUPYEMOCTH coopyxennd. Jlnd
NpPEeJOTBPAICHUS]  BBIIENAYMBaHU IPYHTOB OCHOBAaHHA MOIYT IIpeJyCMaTpHBATHCH
pa3NUYHbIe KOHCTPYKTHBHBIE MEphI (HarpuMep, YCTPOHCTBO MOHYPOB, 3yOheB, 3aBec, MoAada
HaChIIIIEHHLIX PACTBOPOB B OCHOBAHHE IUIOTHHBI | JP.).

[lpn cTpowTeNnbCTBE IUIOTHH HM3 TPYHTOBBIX MaTepHaloB Ha TOPQSHOM M
3aTOp(OBAHHOM OCHOBAaHHM HEOOXOM¥MO BBIIOJNHATH IIPOTHO3 pa3iokeHHs Topda BO
BPEMEHH M YUETy 3TOrO Ipoliecca Npu 000CHOBAHHH yCTOHYHBOCTH COOPY KEHHUS.
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IInoTHHEI Ha WIMCTBIX TPYHTaX HOMYCKAeTCs BO3BOJMTL TONLKO NPH HAIVIEKAIIEM
000CHOBaHUH.

4.5 Tlpu ouenke KauccTBa I'DYHTOB HECKAJIBbHOIO OCHOBAHMA HAIEXKHT 0GpauiaTh
0co0oe BHUMaHMe Ha HAJIMYKE B HEM:

cyddo3rOHHBIX H TIPOCATOYHBIX IPYHTOB;

TPYHTOB, B KOTOPBIX IIPY BO3BEAEHUH IUIOTHHBI MOXET Pa3sBUBATHCS MMOPOBOE JABJICHHE
B CBSI3M C UX KOHCOMUaanueH (Ipuioxenue A).

4.6 Ilpu oneHke Ka4ecTBa CKAJILHOIO OCHOBaHHS CIEAyeT obpainath ocoboe BHUIMAaHUE
Ha HAJIHYHE B HEM:

HOKPOBHBIX OTJIOXKEHHUIH;

HEYCTOMYMBLIX MACCHBOB, OOPYIICHHE KOTOPBIX MOXKET CYIUECTBEHHO IOBIMATH Ha
CTPOHUTEJIBCTBO U DKCILTYATALHIO IJIOTHHBI,

30H Pa3jiOMOB ¥ TPEILUH pa3rpy3Ku, OPHEHTHPOBAHHBIX BJOJIb JOJIHHDL;

TPEIUHH, 3aIT0JIHEHHBIX MAJIOIIPOYHBIMH HIIH JIETKOBBIMBIBACMBIMU I'PYHTAMH;

TEKTOHHUYECKUX HapyIeHHIA;

0C/1a0JIEHHBIX 30H, KOTOPBIE MOTYT IO/ BIHSHUEM (UIBTPALMM M HACBHIULEHHS MX
BOJIOH OKa3aThCsl HEYCTOHUUBBIMU ¥ pa3pyInaThCs;

y4aCcTKOB KapcTa.

4.7 Ilpu npoekTHPOBaHUH IUIOTHH M3 TPYHTOBBIX MAaTE€PHAsOB CHEAYET YYHUTBIBATH
cnocod npom3BoiACTBa paboT [0 WX BO3BeNeHUIO. [l KaXOro 3J1EMEHTa MUIOTHH JIOJKHBI
ObITh pa3paboTaHBl TEXHHYECKHE YCIOBHUS HA €TI0 BO3BEJAEHHE C YUETOM MATepuaa, crocoda
IIPOH3BOACTBA PabOT, KJIMMATHYECKHX, HWHKCHEPHO-TE€OJIOTHYECKHX M JPYTHX MECTHBIX
YCJIOBHHM, MTpeTyCMaTPHBATh TAKXKe KOHTPOJIb KauecTBa paboT, 00eCneynBaiomero HaaexHyio
pabory nuoTHH. TexXHHYECKHE YCJIOBHS MOTYT M3MEHSTbCS M YTOYHSATBCS B IIpOIECcCe
CTPOHUTENHCTRA.

4.8 IIpx NpoeKTUPOBAHUH IUIOTHH, NTPEHA3HAYEHHBIX /I CTPOUTENLCTBA B CEBEPHOM
CTPOHTCIBHO-KIIMMATHYECKON!  30HE, HAIJICKHT  YYHTHIBATH  H3MEHEHHE  (PH3HKO-
MEXaHMYECKUX CBOMCTB TIpDYHTOB IIpH 3aMep3aHMM M OTTaWBaHUH, TEMIEPaTypHO-
BII2XKHOCTHBIC M3MEHEHMA B Tell€ IUIOTHH IIPU pacueTax HalpsHKeHHO-Ae(PpOpMHUPOBAHHOIO
COCTOSIHHA H YCTOHYHUBOCTH OTKOCOB.

49 B mnpoekrax IIOTHH HCOOXOAMMO INpPENAYCMAaTPHBAaTh CHELHANbHLIA IIPOEKT
[IPUMEHECHHS KOHTPOJILHO-U3MEpHUTENbHON annapatypbl (KHMA) juis npoBefeHHs HaTypHBIX
HabmoJenni 32 paboTol coOpyKeHHS KaK B IIPOLECCE CTPOMTENLCTBA, TaK U B MEPHOJ €r0
oKcrutyatauuu. KOoHTponb COCTOSIHMS IUIOTHH B NEPHOJA CTPOMTENBCTBA M 3KCIUIyaTalllu
IIPOU3BOJUTCS B COOTBETCTBUH C PEKOMEHAIIMSIMU MTPUIOKEHHUs b.

4.10 PekOHCTPYKIMIO IUIOTHH U3 IPYHTOBBIX MATCPHANIOB CIIEAYET OCYIIECTBIATE IIpH
HEOOXOAUMOCTH:

NOBBINEHMs TpeOOBaHUH K HAJEKHOCTH COOPY)KEHHS M YCIOBHAM €T0 3KCILTyaTalliy;

IOBBILICHUS YKOHOMHYHOCTH COOPYXKEHU 3a CUET 3aTpaTr Ha ero 3KCIUTyaTalHIo;

YBCIHYEHHUSA [IPU3MBI PEryIMPOBaHNS BOAOXPAHWIUIIA,

BBITIOJIHEHUS JIOTIOJIHUTENbHBIX TPeOOBAaHUH 110 OXpaHe NPUPOAHOH cpenbl.

4.11 IlpoekTaMH pPEKOHCTPYKIIMH IIOTHH W3 TPYHTOBBIX MaTePHAIOB JIOJKHBI OBITH
YYTCHBI Pe3ynbTarel 0OCIEAOBAHUI SKCITyaTHPYEMOTO COOPYXKEHHS W HEOOXOAHMOCTH
PEKOHCTPYKIMM CONPATAOMMXCA C HUM COOPYKCHHH (BOJOCIMBHBIX IIJIOTHH, BOAOCIHBOB,
spanui I'OC, numo308, prIGONPONYCKHEIX COOPYKEHHH ¥ Ap. ).
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@Du3nKo-MeXaHHYecKHe, PUILTPANHOHHDIE H TeNI0OPHUIHICCKHE XaPAKTEPHCTHKH
IPYHTOB, HCIOJIL3Y€E€MBbIX Il BO3BEIEHHH NJIOTHH

4.12 Jlns npoeKTupoBaHus IUIOTHH M AaM0 M3 IPYHTOBBLIX MAaTEpHAIOB HEOOX0/UMO
ONPENENHTh CONEPKAHNE B TPYHTaX BOJOPACTBOPHMBIX COJIEH, a TaKKe OpPraHHYeCcKHX
npumecedl W CTeleHb UX pasnoxenus. Jnsd kamHs o KPYTTHOOOIOMOYHBIX IIOPOJI CIeAyeT
OMpeAeNATH BOJOTIONIOLIEHHE.

XapakTepHCTHKH T'PYHTOB (NPOYHOCTHbIE, JeOPMAIMONHEIE, (bHIbTPaNMOHHDIE)
CJIEAyeT OIpEAeNaTh B COOTBETCTBHH C F'OCT 26263, ¢ y4eTOM COCTOSHHSA TUIOTHOCTH,
BI&XHOCTH ¥ TEMIEPATYPhI, B KOTOPOM I'PYHTBI Oy/TyT HAXOAUTHCSA B IUIOTHHE B HPOLECCE c¢
CTPOMTENBCTBA M 9KCIUTyaTaluy; MIi IUIOTHH | ximacca — ¢ y4ETOM IIOCICAOBATENbHOCTH
BO3BEJEHMS H BHJAd HaNPSDKEHHO-Ne(OPMHPOBAHHOIO M  TEMIIEPATYPHO-BIAXHOCTHOTO
COCTOSIHUA.

4.13 JIns npoexruposanus miotud I u I knaccos ciaenyeT Takke ONPEAesTh:

CONPOTHBICHAE CXKATHIO M KOI(QQUIMEHT pa3MAryaeMOCTH HCXOIHOH TOPHOH
IIOPOJIBI — JUIS KAaMHS M KPYTHOOOJOMOYHBIX I'PYHTOB;

QHJIBTPAIOHHBIE W IPOYHOCTHBIE XapPAKTEPUCTUKY HAMBITBIX H YJIOXKCHHBIX OTCBHITIKOM
B BOJY IPYHTOB C YUETOM aHN30TPOIIHH;

NPOYHOCTH Ha OJIHOOCHOE pacTskeHne o, (B CiIydasx HEOOXOIMMOCTH INPOBEPKH
TPCIIMHOCTORKOCTH TIMHACTBIX IPOTHBOYUITPAIHOHHEIX YCTPOHCTB IIOTHH H jgamb);

yroJ BHYTPEHHETO TPEHHS M YJIbHOE CIEIUIEHHE [Jisi KaMCHO# Habpocku mNpH
PasJINYHON CTENeHH 3aroNHEeHHs ee MyCToT JbJoM (B ciyyae Jb1000pasoBaHusd B HU30BOH
OpU3Me).

4.14 XapaKTepUCTHKH TPYHTOB, NpPEJHA3HAYEHHBIX U1 YKIAJAKH B TCJIO IUIOTHH H
namb, a TaKxe IPyHTOB MX OCHOBaHHH CJEyeT yCTaHaBMBaTh N0 MAaTepHallaM WHXKCHEPHO-
Te0JIOTHYECKUX M FEOMEXAaHHYECKUX HCCIEJ0BaHHMA.

T[Ipn mpoexTHpoBanud TPYHTOBBIX coopyxkenu#t I u II xjaccoB XapakTepucTHKA
HCIIONB3YEMBIX CMECEH ONPEACIIAIOT ITyTEM CIIEMHANbHBIX HCCIIEJOBAHHH.

XapaKTepUCTHKA TPYHTOB HAMBIBHBIX IUIOTHH YCTAQHABJMBAIOT C Y4YCTOM HAHHBIX O
IIJIOTHHAX — AHAJIOraX, BO3BEACHHLIX M3 KaPhepHBIX IPYHTOB, ONM3KUX 110 3¢PHOBOMY COCTaBy
¥ (POpME YACTUI| K TPYHTaM IPOEKTUPYEMOrO COOPYKCHMS WM Pe3yibTaTaM MpPOBCACHUS
OTBITHOTO HaMBbIBA.

Ilpy HasHAYCHWH XApAKTEPUCTHUK TPYHTOB HAMBIBHBIX IIOTHH HAUIOKHUT YIUTHIBATH
(UIBTPaLHOHHBIC ¥ IIPOYHOCTHBIE XAaPAKTCPUCTHKH C YYCTOM aHM30TPOIIHH.

Jl1st HEOMHOPOIHBIX 3EMIINHBIX HAMBIBHEIX TUOTHH (CM. 6.10) dU3MKO-MeXaHHUECKHE
XapaKTEPUCTHKA HAMBITOTO IPYHTA CIICAYET ONPENENATh OTACBHO JUIA KKII0H 30HbI.

4.15 HopMaTHBHBIC W pacueTHBIC 3HAYCHUA XapaKTEPHCTUK TPYHTOB (MNOTHOCTS,
IPO4HOCTHBIE, Je(hOpMannoHHple M (HILTPAUHOHHBIE IIOKA3aTe N T.JI.) Clenyer
JCTAHABIMBATH MyTEM CTATHCTHYECKON 0OpaGOTKM PE3yNBTATOB MOJEBBIX nabopaToOpHBIX
OTIpEIEIIEHUH.

PacueTHpIC 3HAYCHHS XAPAKTEPUCTMK HAMBIBAEMOTO IPyHTa (ECYaHOro, rpaBHHHOTO,
rajedHuKoro) BbIIE YPOBHS BOABI B TNpYJAKE MOTYT NpPHHHMathes no Tabmume 2 ¢
KOPPEKTHPOBKOH 10 pe3ynpTaTaM ONbITHOTO HaMbIBa.
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Tabnuma 2
VToJ BHYTpEHHETO
r [1noTHOCTE CyXO0ro TpeHUA Koadpuupnent
PYHT 3
TPYHTa Py, T/M BOJOHACHINEHHOTO dbunbTpanuu k, M/CyT
rpyHTa @, rpa.

Iecok:

NeleBaThIA 1,35~ 1,50 22 -24 0,5—-5

MEJNKUI U CpeaHni 1,45 - 1,60 24 - 30 2-25

KpYIHbIH 1,55 -1,65 30 —32 5-35

rPaBEJIMCTBIH 1,60 - 1,75 32-34 10 - 50
I'paBuiiHbIR ¢ colepKaHHEM 1,70 - 1,90 34 -36 > 30
necka < 50 %

ITpumevanus

1 JlaHHBIe MPUBEAEHBI VI FPYHTOB € IUIOTHOCTBIO HacTHL p,=2,65-2,70 /M,

2 bonplvie 3Ha4EHHS TWIOTHOCTH Py M kKO3(duumenta GuwibTpalMn X OTHOCATCA K TPYHTY C 3€pHaMu
OKaTaHHOMN (HhOPMbI, MEHBLIME — K IPYHTY ¢ HEOKAaTAHHBIMU 3epHaMH.

3 Bonbline 3Ha4YeHHA yrjia BHYTPEHHETO TPEHHS OTHOCATCA K IPYHTY C HEOKaTAaHHbIMH 3epHaMH,
MEHBILINE ~ K TPYHTY € 3epHaMH OKaTaHHOH (OpMBI.

4 Tlpu ydere aHH3OTPONUM HAMBITBIX MECHAHBLIX I'PYHTOB PEKOMEHAYETCS B pacuerax (UIbTpAUWM K
YCTOHYMBOCTH OTKOCOB HAMBIBHBIX TUTOTHH KOPPEKTHPOBaTh TNpHBENeHHbie 3HadeHHs KoaduumeHra
GuUnbTPaLUK M yriia BHYTPEHHETO TPEHNA COIIACHO OTbITHBIM JAHHBIM.

IIToTHOCTE CyXOro rpyHTa My 9acTeil HaMBIBHBIX IUIOTUH, HaMBITBIX [0 BOAY,
CAeQyeT NPHHUMATh KaKk CpeHEE apH(METHYECKOe IUIOTHOCTH CYXOro TIpyHTa Pz H
IUIOTHOCTH Py min HAMBIBAEMOTO I'PYHTa B MAKCHMaJIbHO PBIXJIOM COCTOSHHUH.

IlpoyHOCTHBIC ~ XapaKTEPUCTHKH  KpYyNMHOOOJIOMOYHBIX  IPYHTOB  JOIIYyCKAcTCs
OIIpe/ieNATh IO aHajJoraM ¥ Ha OCHOBE MOJEIMPOBAaHMS HX COCTaBOB M IPOBEACHHS
HCUBITAHUN HAa MOJETBHBIX CMECHX.

4.16 Tloxa3zaresm (U3UKO-MEXAHHUECKUX XapaKTCPUCTUK IPYHTA /Ul COOPYXKEHHS B
LeIOM WM OTAEIbHBIX €ro 4acTeil YCTaHaBIMBAKOT IIPH DPacyYeTHOH IUIOTHOCTH Py,
oIpeZiesisieMOt ¢ JIOBEpUTEIFHOMH BeposATHOCTBIO o = 0,95,

4.17 II1OTHOCTH CNOXCHUS FPYHTAa MOJXET Ha3HA4aTbCAd IEPEMEHHOH IO BBICOTE
3€MJIIHBIX HACHIMHBIX, KAMEHHO-HAOPOCHBIX MJIOTHH € YUETOM:

U3MEHYMBOCTH COCTaBa U CBOMCTB IPyHTOBOIO MaTepualla B Kapbepe U PacIoIoKeHH
I'PyHTa B TeJI€ IUIOTUHBI (KaK 110 BBICOTE, TaK M II0 3JIEMEHTaM NMpoQuiIs);

Harpy30K OT BBILIENIE)KAIIUX CIOEB IPYHTA;

HapsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHHS,

cnocoba OTCHIIKM W YIJIOTHEHHWS TPYHTOBOTO MaTepHaja W WHTEHCHMBHOCTH
BO3BEJCHHUA.

Ji1s IIOTHH, OTCHIIAEMbIX M3 KapbhepoB, B CIydac HEOJHOPOJHOCTH HMX COCTaBa M
CBOMCTB MO €ro Iiomaau ¥ (Wim) no rTyOuHe IUIOTHOCTh YKJIAAKU I'PYHTa HasHA4alT B
COOTBETCTBMHM ¢ 4.15, MCXO/% M3 KOHKPETHBIX TIPYHTOBBIX YCIOBHH pa3pabarbiBaeMoro
y4acTKa MECTOPOXKACHHUS.

Jinist NIIOTHH, BO3BOJIMMBIX B CeHiICMUYECKHX paiioHaX, IVIOTHOCTH CJIOXKEHMS IPyHTa B
BEpXHEH YaCTH UX Npoduiis JOHKHA HA3HAYATHCA B COOTBETCTBHM ¢ TPEOOBaHUAMHU NPOEKTA.
Pa3mepb! 3T0l 9acTH ONpenengioT pacyeToM B 3aBHCUMOCTH OT KOHCTPYKIMH [IOTUHEI.
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OxoHYaTeNIbHO HCOOXOAMMYIO IUIOTHOCTH CJIOXKEHHWs TPYHTa IPHHHMAKOT 110
pe3ynbTataM — CpaBHEHHWS  TeXHHKO-PKOHOMMYCCKMX  TIOoKaszatenell  pa3pabaThbIBacMbIX
BAPHAHTOB.

4.13 B nmnpoekrax HeoOXOaUMO TIIpeJyCMaTpHUBaTh TIEOTEXHHYECKHH KOHTPOJb
COCTOSTHMS T€Na U OCHOBAHMS IUIOTHHEI B IPOLIECCE €€ BO3BEIACHHUS.

4.19 JIns nnotuH [ u Il k1accoB U3 IPYHTOBBIX MaTEPHANIOB CJIEYET NPEAyCMaTPUBATh
OIBITHBIC OTCHIIKY M YKaTKy WM HaMblB TPYHTOB Ha Yy4YacCTKax, HPEIIOYTHTEIIBHO
pacroyiaraéMbIX B Ipejenax HpoQuibHBIX 00BEMOB IIPOEKTHPYEMOrO COOPYXKEHHS, I
0TpabOTKH TEXHOJIOTHM CTPOMTENHHBIX PaboT, YTOYHEHHS PACUETHBIX XapaKTEPHCTHK, a AJIsA
HAMBIBHBIX IUIOTHH M IUIOTHMH BO3BOJHUMBIX OTCBHUIKOM TIpyHTa B BOAY Takxe [Uis
onpejienexns QpakMOHAPOBAHKSA IPYHTA 110 JUTHHE OTKOCA HAMBIBA.

ITnoTHOCTS KPYMHOOOAOMOYHBIX IPYHTOB KaMEHHO-3€MIISTHBIX M KaMEHHO-HAOPOCHBIX
mrotuH III u IV xiaccoB ponyckaeTcst Ha3HaUaTh MO AHAJOIAM C YYETOM 3€PHOBOIO COCTaBa
IpYHTa, IPOYHOCTH KaMHs Ha CXKaTHe, TOJLIMHEI OTCHIIAEMOTO CJIOfA, @ TaKXKe METOJIOB €ro

’

v;

POTHBOQHILTPALIMOHHAS NIpU3MA;
3 16 - 3y0; 17 - OAKPAHOBKIN CNO;

WHPHHA NPOTHBOGUIIETPALIHOHHOIO YCTPOMCTBA 110 H
;M - KOYQOULHEHT HH30BOTO OTKOCA,

; 3 - Apenax; 4 - KpemneHue oTKOCa; S - BEPXOBast
; 8 - HH30Bas npusma; 9 - [IEPEXOIHBIE CTOH

HeonHoponauas (pucyHoxk 1, 6, ) ¢ DKpaHOM H3 HCTPYHTOBBIX

matepHasioB (PHCYHOK 1, 2)
C rpyHTOBBIM AAPOM (BEPTHKAIBHBIM WM HaKJIOHHBIM), (PHCYHOK 1, 0)

C HerpyHTOBOH MadparMoit (pucyHox 1, e)

C rpyHTOBBIM 9KPaHOM (PUCYHOK 1, orc)

[MporusodunsrpaunonHoe | C 3y6oM (pucyHok 1, )

yCTPOHCTBO B OCHOBaHUH | C WHHEKLMOHHOM (IEMEHTALMOHHOM 1 qpyroi) 3aBecol (pUCyHOK 1, 0)
TUIOTUHBI Co cTeHKOH, LIMyHTOM (pHCYHOK 1, €)

C nonypom (pucyHok 1, o)

122

; 6 - nnadparma; 7
- OKpaH U3 HETPYHTOBBIX MaTepHasos; // - rpyHTOBOE 1ApO; 12

13 - mnyHT vau creka; /4 - nonyp; 15

YIUIOTHEHHSL.
JIAs MIOTHH ¢ HerpyHTOBLIMH IMPOTHBOGMIFTPALMOHHBIMK 3JIeMEHTaMu (Juadparma, =7
3KpaH) IJIOTHOCTL CJIOXKCHMs TIpyHTa Ha3zHa4yaeTcs C ydeToM TpeOOBaHUM OrpaHHUYCHUS @ § ; -
o o o]
neopMamid STHX JIEMEHTOB I HCKJIFOYCHHS PaccTpoicTBa e(OpMAaIlHOHHBIX LIBOB. g E:» E
pEEf :
5 3emasinble HACBLINMMHbIE NJIOTHHBI 3 § § =
- - o
§ 3@ T
5.1 3emIsHBIC HACHITHBIE IJIOTHHEI [0 KOHCTPYKIMHA Tejla U NPOTHBOQUIBTPALIMOHHBIX N Z g.: E E
. KN 2
YCTPOUCTB B TeJIe ¥ OCHOBAHHH TO/pa3;Ie/isilOTCsl Ha BU/bI, OCHOBHEIE M3 KOTOPHIX yKa3aHbl B EekE § g 2
Tabsuie 3 1 Ha pucyHke 1. S5 5355 3
EREE
b
Tabnuna 3 TETE =
fR%ao sk ;
3
NIeMEHTHI TUIOTHHDI Bu/ ma0THHBI g ! 52 &
A o Al S
Teno nnoTHHEL OnHoponnas (pucyHok 1, a) & g 8. 5
Q o] 'g'
Q o =2
= Q 2 '
1 ~ =
g8
s $
o Y
= 3
! ],

- ITAPWHA JIOTHHBI 110 HU3

Mpumevanus
1 T'pyHTOBEIE MPOTHBOGWILTPALMOHHbIE YCTPOWCTBA HEOMHOPOAHON NNOTHHBLI TpH OONBMIONH WX

ToNMmMHe by, (A/by,, < 1,0) HasbiBaloT BepxoBbIMM (pucyHok 1, 6) MIM UEHTpanbHbiMM (PHCYHOK 1, 6)
npu3MaM# (TIPOTHBOMILTPALIMOHHBIMH), COOTBETCTBEHHO ¥IX PACIOIOKESHHIO.

2  KoHCTpykumM Tema YUIOTHHBL  MOTYT  COYETaTbC C  Pa3IMYHBIMM  KOHCTPYKUMAMHA
OpOTUBOMWILTPALIMOHHBIX YCTPOHCTB B €€ OCHOBAaHMM; BHIOOD 3@8BHCHT OT HMHXEHEPHO-TFEONOTMUECKHX
ycnoBuH, (HU3NKO-MEXaHUIECKHX XapaKTepUCTUK OCHOBaHMA W OOOCHOBBIBAETCA PAaCyeTaMH M TEXHMKO-
3KOHOMHYECKHM COTOCTABICHHEM BapHaHTOB. BO3MOXHO CONpPSKEHHE TeJla IUIOTHHBI C OCHOBaHMeM Ge3

NPOTHBO(DMILTPAHUOHHEIX YCTpOlicTs (pucyHok 1).

- oM. Tabmuny 3; / - Teno niroTHHEL 2
by, - WHPHHA [TOTHHBI 10 TPedHIO; My,

HpOTHRODHIILTPALIHOHHAS NTPH3MA
h - BBICOTA ILTOTHHEL, b

o -

12}
10
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5.2 Tlpy TPOCKTHPOBAHUYU 3E€MJIAHBIX HACHINMHBIX TJIOTMH Ha HECKAaJbHOM OCHOBAHUH
clielyeT OTAABATh NPENIIOYTEHHE OJHOPOAHBIM IUIOTHHAM, & TAKXe MIOTHHAM C TPYHTOBBIM
NPOTUBOQUIBTPALUOHHOM YCTPOHCTBOM (11pU3MOH, SAPOM, SIKPAHOM).

5.3 Tlpu BO3BEeNECHUH IUTOTHUH B JIBE HJIM HECKOJIBKO OYEpeleH cleayeT, KaK IpaBuiIo,
IPOEKTHPOBATh MX OMHOPOAHBLIMH HIIM HEOJHOPOAHBIMH — C HPOTHUBOQMILTPALHMOHHON
BEPXOBOH MPU3MON HIIM SKPaHOM.

TMipuMmevyanne ~ Kaxnad ouepeas TUIOTHHBI JIODKHA o0namath TpeOyeMo#  (uibTpauuoHHOH
TIPOYHOCTHIO ¥ YCTOHYHBOCTBIO.

5.4 3emusgHble IUIOTHHBI, AaMObI, NPOTHBOGMILTpaHOHHBIE ycTpokcTBa (IIDVY)
HAMOPHBIX COOPYXKEHWH B BHJE T'PYHTOBBIX 3KPaHOB, A1€p, ITOHYPOB, MOXXHO BO3BOJIUTH
OTCHIMKOM TPYHTOB B BOAYy. OTa TEXHOJNIOTMS MOXET OBITH TaKXkKe IpUMEHEHA IIPH
CTPOMTEJILCTBE IUIOTUH C HETpyHTOBbIMH [IDY.

I'pyHT OTCHIMAIOT B BOAY Kak B HCKYCCTBEHHBIC INIPYIKH, TaK H B CCTECTBEHHLIC
BofOeMEI (6e3 MOCTPOHKH MepeMbl4eK W OpraHu3alMd BOAOOTINBA) C YY4ETOM TIIYyOHMH M
CKOpOCTEH TeyeHus.

TpeboBanust kK MaTepuaam

5.5 3emisHble HaChIIHbIE IUIOTHHBLI MOXHO BO3BOJUTbL M3 BCEX BHMJOB I'DYHTOB, 32
HCKITIOYCHUEM!

COAEPIKAINMX BOJOPACTBOPMMBIE BKJIIOUCHHS XJIOPMAHBIX coinci Oonee 5 % macco,
cyJb(aTHBIX U CyJIbpaTHO-XIOpUIHBIX 6osee 10 % Macchl;

COZICPPKAIIMX HE MOJHOCTBIO Pa3IOKUBUIACCS OPraHMYECKHE BELIECTBA (HaIpUMeEp,
ocTarku pacreHuit) Gonee S5 % MacChl WM IMOJHOCTBIO DAa3IOKMBIIMECS OpPraHHYecKue
BEILIECTBA, HaxoAduecs B aMopdHOM COCTOSIHHH, Oonee 8 % mMaccel.

VYKazanHble TPYHTBI JOMYCKAeTCs NPHMEHATb JUIA CO3JaHMUsA Tedd IUIOTHHBI IIpH
HAJIHYMH  COOTBETCTBYIOUIEro OOOCHOBaHHMS, TpPH YCIOBHHM IIPOBEJCHHA HEOOXOJHMMBIX
3AUIMTHBIX ~MHXEHEPHBLIX MEpPONpHATHH, a TaKke COOMIOJEHHS IIPaBWl  OXPaHbl
MOBEPXHOCTHBIX BOJL OT 3arpsi3HEHUSL.

5.6 Jlng co3panus TPYHTOBBIX NPOTHBOQMIBTPALIMOHHBIX YCTPOMCTB B Tele H
OCHOBAaHMH  IUIOTHHBI  (OKpaHBI, sSIpa, MOHYphL, 3yObs) cleayeT  IOPUMEHATH
¢11abOBONOTIPOHMIIAEMEIE IIHHUCTHIE TPYHTEI ¢ Koabduimentom dunptparuu k < 0,1 M/cyT
1pH uncie miacTuanocty [, 2 0,05 (mpu cootseTcTBYyIOMmEM 0bocHOBanuy [, > 0,03), a Takxke
VCKYCCTBEHHBIE TPYHTOBBIE CMCCH, COJICp)KAIlde TIJIMHUCTBIE, IIECYAHBIE, APECBAHBIC H
KPYITHOOOJIOMOYHBIE FPYHTBI; COCTAB IPYHTOBOH CMECH CJIEAYET ONPEJIENATH 110 pe3yibTaTtaM
WCCJICJIOBAaHUI U NPOBEPKH €ro B IPOU3BOJACTBEHHBIX YCIOBUAX Ha ONBITHBLIX OTCHIIKAX M
BBIOMPATh HA OCHOBAHUHU TEXHUKO-3KOHOMHYECKOIO CPaBHEHUS BAPUAHTOB.

JIns SKpaHOB M TOHYpPOB BpPEMEHHBIX coopyxeHHH m motun III m IV kjaccos
JOIycKaeTcss npuMmeHsath topd (¢ yderom 4.4), mpuyem HeoOXOIUMO HPEXyCMaTpHBATh
3aIlIUTHOE MOKPHITHE U3 MUHEPAIbHBIX IPYHTOB.

5.7 Tlecyanpie TPYHTHI (MEJIKHE, CPEAHEH KPyNHOCTH U KPYIIHBIE) CIEAyET IPUMEHATH
JUISL OTHOPOIHBIX IIOTHH M IUIOTHH C NEHTPATbHOM WM BEPXOBOH IIPOTHBOGHIBTPALIHOHHON
NpU3MOH, eclii o0ecrieunBaeTCs PUIIbTPalMOHHAsA IIPOYHOCTE IPYHTOB INIOTHUHE], 8 BEJIHYMHA
(UIBTPAlMOHHOIO  pacxoja BOJBl dYepe3 ¢€e TeIo JOIyCTMMa II0  pe3yJsbTaram
BOJOXO3SMCTBEHHBIX U YHEPrO3KOHOMHYECKUX PAacUeTOB.

5.8 Tlecuanbple ¥ KPYNHOOGJIOMOUYHBIE TPYHTBI HOIYCKaeTCs MPUMEHATL 0e3
OTPaHMYCHHUH JUIS MPU3M 3EMJISTHBIX HACHITHBIX MIOTHH NPH 00€CIICYEHHH MX CONMPSKEHNUS C

8
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NPOTHBOGHUILTPAMOHHEIM yCTPOCTBOM M OCHOBaHWMEM. YKa3aHHBIE TPYHTBI JOIIKHEI
061a/1aTh TpeOyeMOH MPOYHOCTHIO, MOPO30CTOMKOCTHIO U BOJOCTORKOCTBIO.

OTKochl H rpebeHDb NIOTHHBI

5.9 KpyTH3Hy OTKOCOB IUIOTHHBI HAIUIEXHT Ha3HAYaTh, MCXOAS M3 YCIOBHS HX
YyCTOHYNBOCTH, C YYCTOM:

GU3UKO-MEXAHNYECKUX XapPaKTEPUCTHK IPYHTOB TeJa IIOTHHB] i OCHOBAHUSL,

NEACTBYIOLIMX HA OTKOCHl CHJI: COOCTBEHHOIO Beca TIPYHTOB TeNa IUIOTHHEI,
BO3ICHCTBUA BOJbI (B3BCUIMBAHHUSA, (UIBTPAMOHHBIX CHJI, KaNWUIAPHOIO JABJICHHS),
CECMUYECKUX M TMHAMUYECKHX BO3AEHCTBHH, BHELIHUX Harpy3ok Ha rpeOHe W OTKOCax M
Ap.;

BBICOTHI IUIOTHUHBL,

IPOU3BOACTBA paboT 10 BO3BEJCHHUIO IUTOTHHDI,

CBOMCTB Marepuajia ¥ OCOOEHHOCTEH KOHCTPYKIHM TPOTHBOQUILTPALMOHHBIX
YyCTPOHCTB.

IIpy mpenBapuTensHOM Ha3HAYEHHM KPYTH3HBI OTKOCOB JONYCKAETCs IONb30BATHCA
aHAIOHYHBIMH JJAHHBIMH MOCTPOCHHBIX COOPYXKEHHH C NTOCIENYIOLIEH MPOBEPKOH pacyeToM
YCTOHYHUBOCTH OTKOCOB.

5.10 Ha oTkocax njgoTHH, KaK IpPaBHIIO, CIEAYET IIPEAYCMATPHBATE yCTPOHCTRO 6epM,
ONpPE/IEHsAs UX YUCIO B 3aBHCHMOCTH OT BBICOTHI IUIOTHHBI, YCIOBHH MPOU3BOACTBA paboT,
THUIIOB KPEIJICHNS OTKOCA U ero 001mei yCTONYHBOCTH.

bepMBl Cl€yCT npemycMaTpHMBaTh Ha BEPXOBOM OTKOCE Y HYDKHEH TI'PaHHMIBI €ro
KPEIUICHHUSA 1/ CO3JiaHys HeoOXOAMMOro yIopa, Ha HHM30BOM OTKOCE — IUIf CIYXEOHBIX
mpoe3ios, c6opa ¥ OTBOAA aTMOCHEPHBIX BOJ, PA3MEHICHUS KOHTPOJILHO-U3MEPHUTEIHLHOM
anmnapatypsl (KHA).

5.11 Illnpuny rpeOHS NIOTHHBI CllE[yeT YCTAaHABIHBATL B 3aBHCHMMOCTH OT YCJIOBH
1IPOM3BOJCTBA paboT M IKCIUTyaTalMH (MCIONB30BaHUA IpebHs Uil Tpoe3da, NMpoxojaa H
OpyTHX 1enei), Ho He MeHee 4,5 M.

HlnpuHy rpeOHs HJIOTHHB B MECTax CONPSDKEHUS C JPYTHMMH COOPYXKEHHAMH WK C
OeperamMd cCiefyeT YCTaHABIMBaTh B COOTBETCTBHM C KOHCTPYKIMEN CONpSKEHUS |
HE0OXOJUMOCTBIO CO3/IaHUs TEXHOJIOTHYECKHX TUIOMAIOK.

5.12 Ormerky rpeGHs MIOTHHEI ClIeIyeT Ha3Ha4YaTh HAa OCHOBE pacyeTa BO3BBIILCHUS
€ro HaJl pacCYETHBIM YPOBHEM BOJBI.

BosspimeHne rpeGHS [UIOTHHBI HAJUIEXUT ONpPENeNATh A ABYX CIIy4aeB CTOSHHSA
YPOBHA BOZABI B BEPXHEM Obede:

opd HopManeHoM noanopHoM yposHe (HIIY) wmmu npu Gonee BBICOKOM YpOBHE,
COOTBETCTBYIOILEM IIPOITYCKY MaKCUMaJIBHOTO MaBOJKA, BXOJAAILICTO B OCHOBHOE COYETAHHE
Harpy3oK Y BO3/CHCTBUI;

npH GopcUpoBaHHOM NoAIIOpHOM ypoBHE (PITY), mim apyrom yposHe, OTHOCHMOM K
0COOBIM COUETAHHSIM HArpy30K U BO3JECHCTBUH.

Bosrimenue rpeGHs IIOTUHEI /g B 000HX CiTydasx onpenensercs no gpopmyie

hs = Vhset + hrunl % T a, (1)

rae Vhs, — BeTpOBO# HaroH Bojibl B BEpXHeM Gnede;
Prun % — BBICOTA HaKaTa BETPOBBIX BOJIH 00ECICUCHHOCTHIO 1 %;
a —3anac BO3BbIIICHUS IpeOHS IUIOTHHBI, 3aIllaC @ OMPEJENAIOT Kak OOJBIIYIO H3
sesunH 0,5 M 1 0,145 o (A1 o, — BbIcOTa BOJIHBI 1 % BEPOSTHOCTH IIPEBBIIICHA).
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V3 aByX NOJNY4YEHHBIX pPe3yJibTaTOB pacueTa CiefyeT BbIOMparh Gonee BBEICOKYIO
OTMETKY I'peOHs.

IIpu ompejeneHud MepBBIX JBYX claraeMbix QopMynbl (1) ciemyer npuiumarh
0GeCIeueHHOCTH CKOPOCTH BeTpa Ul pacyeTa 3JIEMEHTOB BOJIH, HaKaTa W HAroHa MpH
OCHOBHOM COYETaHMH Harpy3ok u Bosgedcrsuit (pu HIIY), npu ocobom coueraHuy
Harpy3ok u BosjedctBuit (upuy @IIY) oTh obecreueHHOCTH ClEAyeT TpPHHUMATh B
COOTBETCTBHUH C KJIACCOM COOPYKCHHS.

3anac I8 BCeX KJIACCOB IUIOTHH HoJbkeH ObITh He MeHee 0,5 M. B cily4ae BBINOJHEHNUA
B [UIOTHHE IPOTHBOGMILTPAIAOHHOTO YCTPOHCTBa B BuAE achanbTOOETOHHOH Auadparmsl
BE/IMYHMHA g JODKHA Ha3HAYATHCA C YYETOM IOHWKEHHS OTMETKHU rpeOHs nuadparMbl 3a cueT
pacTeKaHus ee BO BpEMEHHU.

[pn BO3BEeJEHMH IUIOTHHBI B CelicMuyeckuX paloHax OTMETKY TIpebHA crenyer
HA3HAYaTh C YYETOM BBICOTHI IPABHTAIIHOHHOHN BOJHBI, BO3HMKAIOMEH B BOJOXPAHHIIMILE B
ciyyae 06pa3OBaHMs B HEM CEHCMOTEKTOHHYECKHX Aepopmanuii MpH 3eMJICTPACEHHH,
olpenessieMol COOTBETCTBYIOLINMH PacyeTaMu.

OTtMerky IpeOHs IUIOTHHBI HPOCKTHPYIOT C YYCTOM CTPOMTEBHOIO NOABEMA,
Ha3HA4aeMOI0 CBEPX OIPEACIICHHOr0 BO3BBINCHUA Ay, BeIMYHHY CTPOMTENHHOIO II0IbEMA
onpeeNAOT MO IPOTHO3UPYEMOit ocasike rpebHa cornacho 9.16 1 9.17.

5.13 Tlpn Hanuymy Ha rpeGHE IJIOTHHBI CIUIOUIHOIO Iapanera, pacCYWTaHHOro Ha
BO3/ICHCTBME BOJH, BO3BBLILIEHME €r0 Bepxa HaJ YPOBHEM BCDXHETO Obeda HAIUIEKUT
NPUHUMATH HE HIDKe 3HAYCHUH, NOMydeHHBIX To Qopmyne (1). Bosseuuenue rpebus
IUTOTMHBI B 3TOM cliyuae HasHaudaioT Ha 0,3 M wax HITY min ma ormerke ®ITY, npuvem
NIPUHUMAIOT 60Jiee BBICOKYIO U3 HUX.

5.14 B cinyuae ecnu TpcOeHb IUIOTHHBI MJIM €€ HAABOAHBIC OTKOCHI CJIOXCHBI M3
[JIMHHCTHIX I'PYHTOB, ClE€yeT MpelyCMaTpHBaTh MX 3ALIUTY OT CE30HHOTO HPOMEp3aHUsA
CJIOEM IMECYAHOro, PaBUMHOrO MWIM MEOSHHUCTOro rpyHTa. TOJMIMHY 3alMUTHOTO Cjos
CHeAyeT HasHauaTb B COOTBCTICTBAM C  TEIUIOTCXHMUYeCKMMHM  pacderamu. [lpu
COOTBETCTBYIONIEM 0GOCHOBAHUM JOITYCKAaeTCs HE NPeJyCMaTpUBaTh YCTPOUCTBO 3AIIUTHOTO
CIIOS.

Kpeniieane oTkocon

5.15 Otkocbl 3eMJISHBIX HACHIODHBIX IUIOTHH CIEAYET 3allMINaTh CHeUHaTbHBIMU
KPEIUICHUAMH, PACCYMTAHHBIMM HA BO3/IEHCTBHE BOJIH, JIbJA, TCYCHHH BOJBI, M3MEHCHHA
YPOBHS BOJIbl, aTMOCQCPHBIX OC3JKOB, BETPa M IPOYMX KIMMATHYECKHX M JAPYTHX
paspyliaronmx OTKOC (akTOpoB (IPOHHKHOBCHHME 3€MIICPOMHBIX JKHBOTHBIX, ITy4eHHUA
IJIMHUACTOrO TPYHTA B 3MMHMHI NIEPUOA U IP.).

5.16 Jlng 3aiquTsl BEPXOBOI'O OTKOCA, KaK IPaBHIIO, CICAYET NPHHUAMATEL CIEMYIOIIME
BHJIbI KPCTIICHUM:

KaMCHHBIE (HaCBIITHBIC);

GeTOHHbIE MOHOJMTHEIC, KENe300eTOHHblE COOpHBIC ¥ MOHOJUTHBIE C OOBIYHONH H
Ipe/IBapUTENBHO HAMPKEHHOHR apMaTypoH,

achanbToOETOHHEIE,

GHOJIOTHYECKHE;

rabHOHOBBIMU KOHCTPYKIHAMHU,

IPYHTOLEMEHTHbIE, U3 KaMHSl 3a/IHTOTO JIMTBIM achanbToM | Ip.
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Ilpu HamwYwK JaHHBIX, 0G0CHOBAHHBIX HCCIICAOBAHMSAMH HIIH OIBITOM CTPOHTENILCTBA H
SKCIUTyaTalluk IUIOTHH, [ONYCKAETCs TPHMCHATH M APYTHE BHJIBI KPEIUICHHH BEPXOBBIX
OTKOCOB, HallpUMED, I'PaBUHHO-TaJICYHUKOBBIE, U JIP.

5.17 Bupx KpemieHHs CcleqlyeT yCTaHAaBIHMBATBL, UCXOAS M3 TEXHHKO->KOHOMHYECKOMH
OLICHKM BapHaHTOB C Y4Ye€TOM MAaKCHMAJILHOIO HCIONB30BaHHUSA CPENCTB MEXAHHM3ALUK H
MECTHBIX MAaTEpHaIOB, XapaKTEePUCTHK IPYHTA Teja IJIOTHHBI ¥ OCHOBAaHHMS, arpeCCHBHOCTH
BOZIBI, IOJIFOBEYHOCTH KPETUICHHUS B YCJIOBHAX DKCIUTYaTalliy, apXUTEKTYPHBIX TpeGOBaHHUH.

5.18 Kpemienne BepxoBOro oTkoca IUIOTHHBL AETUTCA Ha OCHOBHOE, PACIIONIOKEHHOE B
30HE€ MaKCHMAQJbHBIX  BOJHOBBIX M  JICJIOBBIX  BO3JCHCTBMM, BO3HMKAIOIMX B
9KCTITyaTallHOHHBIA MEPHO, U 06JIErYEHHOE — HHXKE OCHOBHOTO KPETUICHHS.

BepxHell rpanHunel 0CHOBHOTO KpeIUICHHs, KaK NPaBWIO, CJIETYET CUATATh OTMETKY
rpeGHS MIOTHHEL.

B ciyyae 3HaumTenbHOro BO3BBINICHHS IPEGHA Haj PAcueTHBIM YPOBHEM BOJBI
OCHOBHO€ KPCIJICHHEC CJICAYET 3aKaH4YMBaTh HUXKE I'pPeOHA HA OTMETKE BBICOTHI HAKATA .y,
Aasiee 10 rpebHs J0BOJAT o0JIeryeHHOe KpenIeHHe.

5.19 HuxHIOIO rpaHHIly OCHOBHOIO KpeEIUIEHWs CleldyeT Ha3Hauarh, CUHTAas OT
MUHUMAJIBHOTO YPOBHS CpabOTKH BOJOXPAHWIIHIIE HA [IyOHHE

h=2h1 %- (2)

HpPI 3TOM HHXHAA I'paHKla OCHOBHOIO KPCIICHHU A OOJKHa OBITE HH)KE MHHUMAJIBHOTO
YpOBHs CpabOTKH BOJOXpaHHIMINA HE MEHee ueM Ha 1,5/, rme [ — pacyeTHas TOJIIHMHA
JICAAHOTO TTIOKpOBA.

IIpumeuaune — ObnerieHHOe KperieHHe AO/DKHO 3alUMINATE OTKOC OT NOBPEXACHUH TpH
BO3JEHCTBMH XA, BOJH W TEYECHUH HE TOJIBKO B MPOLECCE HOPMARBHON IKCILTYaTallMH COOPYXKEHHS, HO H B

NICPHOAbI HAMONHEHHA W ONOPOXHEHUs BomoxpaHuiuia. OONerdeHHoe KpeIUIeHHe JOJDKHO CONPATAaThes ¢
OCHOBAHHEM ILUIOTHHBI WK ¢ BepMOH, HalpiMep, yCTPOHCTBOM YNIOpa U3 KAMHS WIIH OETOHaA.

B cityuae ycTpoiicTna KpericHus [HA [epes] COOPYKECHHEM KPETIEHUE 0TKOCA [IIOTHHBI
JIOJDKHO OBITh CONPSDKEHO C HUM.

520 Tlpu conpsKeHHH OCHOBHOI'O ¥ OOJIETYEHHOTO KpEIUIEHHS HEoBX0IUMO
NpeNyCMaTpuBaTh KOHCTPYKTHBHBEIE MEPBI, HAIPUMED, YCTPOMCTBO B BHIE yIOpa M3 KaMmHs
wiu OeTona. Pasmepsr ymopa cieiyer HasHauaTh B 3aBHCHMOCTHM OT KPYTH3HBI OTKOCA, a
Taxxe KovduuenTa TpeHusa MaTepyaa KperieHAs U ynopa 110 I'PyHTY OTKOCA.

5.21 /lns KpemieHns 0TKOCOB KaMeHHOM HaGPOCKOM, B TOM UHCJie 3a/IMTOl acdansToM,
CJICYET NPUMEHATD, KaK IIPABHIIO, HECOPTUPOBAHHBIA KaMEHb (FOPHYIO Maccy).

5.22 HeoOxomumble Maccy W pa3Mepbl OTIAENbHBIX KamHel B Habpocke KperaeHHs
OTKOCOB, KOJTMYECTBO KaMHEN Pa3MEpOM MEHBIIE PACYETHOTO, a TaKXKe TOJNLIMHY KPEeIICHHS
CJICYET OIPEEIIATE PACUETOM.

5.23 TommmHy KpemsieHHs W3 KaMEHHOM HAOpOCKH CJelyeT NpUHHUMATh C YYETOM
BO3MOXKHOCTH YaCTUYHOTO BBEIHOCA MEJKHMX YacTHI M3 Hee IIPU BOJHOBOM BO3/ICHCTBHH,
NOJBHXKH KPYIHBIX KaMHEH, IPH JIEI0BOM BO3AEHCTBHH YIUIOTHEHHUS MaTepraia KpelieHus,
a TaKXKe M3 ONbITA 3KCILTyaTallMy aHAJIOTMYHBIX KPEIIEHHi, HO He MeHee 3d,gs, rie dsgs —
ANaMETp KaMHsi, Macca KOTOPOro BMecTe ¢ Maccoi 6oiiee Menkux dpaknumii coctapiser 85 %
Macchl BCCH KaMEeHHOH HaOpOCKH KperieHHus.

5.24 Jlna XpemjeHHA OTKOCOB CJeJyeT NPHUMEHATh KAMEHHBIE MaTEpHAIbl U3
M3BCPXKEHHBIX, OCAJOYHLIX H METaMOpGHYECKUX NOpOJ, OONaJaroluX He0OXOAUMOM
IPOYHOCTEHIO, MOPO30CTONKOCTHIO ¥ BOJOCTOHKOCTHIO.
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5.25 MoHoauTHEIE eNe300eTOHHBIC KPETIJIEHUST OTKOCOB CJIERYET IIPOEKTUPOBATh, KaK
1IpaBUIIO, B BUIE CeKIMM pasmepoM He Bonee 45x45 M xawxjas, pa3ieNeHHBIX MEXTy CoOoH
TEMIICPATyPHbIMU IIONEPEYHLIMA ¥ OCATOYHBIMM wBaMH. CeKUMH KpEIIECHHUS Cleayer
IPOEKTHPOBATh COCTOSAIINMH U3 OTAEIBHBIX IIJIHT.

TITh, KaK IpaBUiIo, CIEAYET NPUHUMATh JIPAMOYTOJIBHOM (OPMBI ¢ COOTHOLICHHUEM
cropoH | < [y /by < 2, rne by — MeHbIIAsi CTOPOHA, pacnosaraéMas NepIeHANKYIIPHO ype3y
BOJBI; pasMep HazHawaercs paBHeM 0,4A, rae A — pacyeTHas JUIMHA BOJHBIL, HO He Gonee
20 M. YBeJIMueHue JUTHHBI CEKIAM I0TMyCcKaeT s IpU HajuiexalneM obocHoBaHuM. B npenenax
Ka)XJO¥ CEKIIHM apMUPOBAaHHE JOJKHO OBITH HEIIPEPHIBHEIM.

5.26 I'nbxne GecLIOBHBIE KPEIUICHUS OTKOCOB HAa OCHOBE acdalbTOBBIX MAaTEpHAJIOB
(acanbTobeTOHHbIE, U3 KAMHs 3aJMTOrO JUTHIM acanbToM M T.I.) PACCUMTHIBAIOTCA M
IIPOCKTUPYIOTCS U3 YCIOBUM:

obecrieueHys uX YCTOHUNBOCTH Ha OTKOCE;

HPOYHOCTH IIPH BOJIHOBBIX U JIEAOBBIX, B TOM YHCJIE H HOBTOPSIOUMXCS BO3AEHCTBHAX;

COXpPaHEeHHUs! CIUIOMIHOCTH (TPEUMHOCTORKOCTH) B 3UMHEE BPEMS NIPU OTPHLATEIILHBIX
TeMIeparypax BO3/yXa;

HCKJTIOYCHHS PA3XVKCHUS [0 HUMH TIpyHTa IIPU  yJApHBIX (AMHAMHYECKHX)
BO3JICHCTBUSAX.

5.27 Kpemienue oTkOCOB U3 COOPHBIX HKeJIe300€TOHHBIX IIUT CIIeyeT MPOEKTHPOBATh
C OMOHOJMYMBAHMEM MX B cexuuu. [Ipum cOOTBETCTBYIOmEM OOOCHOBAHMH MOIYCKaeTCs
KpeIiCHHe U3 HEOMOHOJMYCHHBIX IUIMT C OTKPHITBIMHM IIBAMH NPH KOHCTPYKIHH, HE
JIOITyCKaIoLICH BRIHOCA YACTHII IPYHTA Tejla IJIOTHHEL

MakcuManpHBI  pasMep IUTAT CJeQyeT ycTaHaBIUBaTh, MCXOAA U3 YCIOBHH
TPaHCTIOPTHUPOBAHHKS U Y 100CTBa YKJIAAKH HX Ha OTKOC.

528 TommuuHy MOHOJNHTHBIX M COOPHBIX JKENE300€TOHHBIX KPCIUICHHH CIEAYeT
OIpeseNSTh PACYCTOM HJIM 110 aHAJIOTaM.

5.29 Tlpu nonorux orkocax mwiotuH (1:7 — 1:12) u BeicoTe BOAHKEI HE Honee 1 M MOXKeT
OBITH NpUMEHEHO OoOJeryeHHOe KperuieHue B BHUAE CJI0s KPYNHOOOIOMOYHOIO TpYHTa,
KPYIHOCTh YacTHI[ M TOJNIIMHY KOTOPOTO CIEAYyEeT ONPEAC/IATh  PacyCToM WM
UCCJIeIOBAHUSIMHY,

5.30 KpemieHne nu30BOro 0TKOCA CJIC/yeT BHIOUPATh B 3aBUCUMOCTY OT MaTepuana, us3
KOTOPOTO BO3BEJAEHA HU30Bas NpPU3Ma IUIOTHHBI, C IEBI0 3aUTHl €ro OT aTMOC(EPHBIX
BO3JICHCTBUH W pa3pyIleHUs 3eMICPOHHBIMU )KUBOTHBIMHY. JI11g Kpenienus HU30BOro 0TKOCA
U3 MeCYAHbIX WIH TTMHUCTBIX FPYHTOB CJEHYET, KaK IPaBHJIO, TIPUMEHSATL IIOCEB TPaB IO
pacTuTeNbHOMY ¢J1010 ToamMHOMN 0,2 — 0,3 M, OTCHIIKY 1EeGHA UM I'PaBUs CJIOEM TOIIIMHOM
0,2 M u 1pyrue BuabI 06JIETYEHHBIX TOKPBITHH.

Jlns c6opa ¥ OTBOJA JIMBHEBBIX W IABOJKOBBIX (OT CHEroTasHHsA) BOJ Ha HH30BOM
oTKoce ¥ GepMax 3eMIAHBIX IUIOTHH HEOOXOAMMO MIPEXyCMOTPETh CUCTEMY NPOJONBHBIX H
HOTIEPEYHBIX BOJOCOPOCHBIX JIOTKOB.

5.31 Eciiu HU30BOM OTKOC 110/[BEPIKEH BO3JICHCTBHUIO JIbJ]a U BOJIH CO CTOPOHBI HUXKHETO
Obeda, ero KpemieHue ¢jeAyeT pacCUUThIBATh TaK XK€, KaK ¥ I BEPXOBOTO OTKOCA.

5.32 Ilox xpenseHueM OTKOCOB, BBIIONHEHHBIM B BHJE KaMEHHOH HAOPOCKH, IUIHT C
OTKPBITBIMHM LIBAMHM HJIA CO CKBO3HBIMHM OTBEPCTHAMH M T. M., CJICAYET MpEeIyCMaTPUBATH
oOpaTHble QHIBTPHI, KOTOPHIE MOTYT COCTOSATE M3 OJHOTO CNIOS Pa3HO3EPHUCTOrO MaTepuasna
WA JOBYX CIIOEB MATEPHANOB C Ppa3IMYHBIMA 110 KPYNMHOCTH YacTUIAMH, a TaxXe M3
HCKYCCTBEHHBIX BOJOTPOHHIIAEMBIX MaTEPHAIOB (CTEKJIOBOJIOKHO, FE€OTEKCTUIID H T.IL.).
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5.33 Marepuan ansg obpaTHOro (GHIBTpPa, YHCIO CIIOEB M HX TOJIIIUHY BBIOHPAIOT B
3aBUCAMOCTH OT CBOHCTB TDYHTa OTKOCa, HAJd4YHi M COCTABA MECTHOrO MaTepHaia H
pe3yJIbTatoB TeXHUKO-OKOHOMHYECKOI'O CpaBHEHHS BAPUAHTOB.

5.34 Tlon obparmeiMM GHIbTPAMH HA OTKOCAX W3 TIJIMHHCTBIX, MEJIKO3EPHHUCTHIX
NIECYaHBIX WM  PasKWKAOWMUXCH [PH  IUHAMHYECKHMX HArpy3KaX TIPYHTOB CJEXyeT
YKJIa[IbIBATh NIECYAHYIO NIPUIPY3KY, 3CPHOBOH COCTaB M TOJIMHY KOTOPOH yCTaHABIMBAIOT HA
OCHOBAHMH JaHHBIX HCCJICAOBAHMH IPYHTOB, PaCYETOB YCTONYMBOCTH M (DHIBTPAI[HOHHOM
IPOYHOCTH.

5.35 Tlon xpervieHUsIMH M3 MOHOJMTHBIX HJIH COOpHBIX KeNe300€TOHHBIX IUIUT (C
YTJIOTHEHHbIMU INBaMHU WM 3aMOHOJIMYEHHBIX B CEKI[MM) HAa OTKOCAX M3 IECYAHBIX MM
TIMHMCTBIX TPYHTOB CIIEYET, KaK [IPaBHIIO, YKIA/BIBATL OAHOCTIOMHBIH 0OpaTHbIN QHUILTP.

5.36 JlomyckaeTcs NPUMEHEHHE MOHOIMTHBIX JKeNE300ETOHHBIX Gec)UIBTPOBBIX
KPEIUICHHH, 00€CIeYnBarOIKX HAAEXKHYIO paboTy KOHCTPYKUMH, HE JOMYCKAIOMUX BBIHOCA
marepHuasa oTKoca Yepes IBbI.

5.37 KpyTusHy HCYKPEIUICHHOrO BOJIHOYCTOHYHMBOIO IDYHTOBOTO OTKOCA CHELYeT
NPHHUAMATh B COOTBETCTBHH € PACYCTHBIM BOJHOBBIM Bo3zeicraueM. [Ipn sToM ouepramme
OTKOCOB JIOJDKHO OBITb MHPHHATO C y4eTOM «HPOQUIS JMHAMHYECKOTO PABHOBECHS).
IIpuMeHeHHe HEYKPEIUIEHHBIX OTKOCOB JO/DKHO OBITh OOOCHOBAHO HCCIEAOBAHMAMU H
TEXHAKO-OKOHOMHMYECCKHUM CONOCTABIEHHEM C BAPHAHTAMH YKPEILIEHHBIX OTKOCOB.

IIpoTHBOdHUALTPANMOHHBIE YCTPOTiCTBA

5.38 HpotuBodunsTpannoHHbIE YyCTPOHCTBA  ClEAYyeT  BEHIIOJIHATD u3
C1aBONPOHNLIAEMBIX TPYHTOB (IIHHUCTBIX M MEJKO3EPHUCTHIX NECdYaHbIX, MIHHOOETOHA, a
TaKKe TOpda) WM HETPYHTOBBIX MaTepHaloB (GeTOHa, XKele306eTOHa, CTATH, TTOTMMEPHBIX,
OMTYMHBIX MATEpPHANIOB H JIp.) B BUJE BEPXOBOH MIIM LEHTPANLHOM NIPOTHBOGUILTPAIIMOHHOMN
NpH3MBl, 3KpaHa, auadparmsl, syipa, MOHYpa, UITYHTA, CTEHKH, B TOM YHCIE B CO3/1aBacMoi
METOJIOM «CTCHA B IPYHTE», IEMEHTALMOHHOH M IPYTHX 3aBeC, a MPH COOTBETCTBYIOIIEM
000CHOBAaHUKM — B BHJIE KOMOMHMPOBAHHOH KOHCTPYKIMH W3 IPYHTOBBIX M HETPYHTOBBIX
MaTepHasioB, YTO MO3BOJIET BO3BOJUTEL COOPYXKEHHA O3 CO3/IaHMs IIEPEMbIYEK.

Kombunuposannbie npoTHBO(HIBTPaMOHHbIE YCTPOHCTBA, KaK MPABHIIO, COCTOAT U3
cyeAyoIuX GparMeHToB (PUCYHOK 2):

IPYHTOBOE PO W HHBEKLHMOHHAs quadparma (PUCYHOK 2, a);

IUICHOYHAs M MHBEKIMOHHAs auadparma (pUCyHOK 2, 6);

acanprobeToHHas quadparMa ¥ HHBEKIIMOHHAS 3aBeca (PUCYHOK 2, 6);

IPYHTOBOE AJIPO U «CTEHA B FPYHTE» — HHbEKIMOHHAs quadparma (pACYHOK 2, 2).

Compsraiomui 3JIeMEHT MOXET IPeLyCMaTPUBaThCAd Ha YPOBHE KOPEHHBLIX IIOPOJ, B
TOM YHCJIE C YCTPOHCTBOM MOJ3EMHBIX rajepei.

5.39 IlpoTuBOGHIBTPAIIMOHHEIE YCTPONHCTBA CJIEAy€eT BHIOUPATE B 3aBUCHMOCTH OT BHIA
3eMJIIHOM IUTOTHHBI, XapaKTEPUCTHK TPYHTOB €€ Tejla U OCHOBAHHUS, HAJIMYMS HEOOXOIMMBIX
TPYHTOBBIX HJIM HETPYHTOBBIX MATEPHANOB JUIA NPOTMBO(PUIBTPALHOHHEIX YCTPOUCTB,
HaJIM9Asi BEYHOMEP3JILIX TPYHTOB B OCHOBAHHMM, BBICOTHI IUIOTHHBI, MOJOXXEHHS BOJIOYIOpa
OCHOBAaHMA H YCJOBHH Npom3BoAcTBA paboT MO pe3ysibraTaM TEXHHKO-DKOHOMHYECKOTO
CONOCTABJICHMS BAPUAHTOB IJIOTHH C Pa3IMYHBIMHU KOHCTpyKiusivu [TV,

5.40 TommuHy rpyHTOBOTO 3KpaHa WM SAPA IUIOTHHBI CNEyeT YBEINIUBATE CBEPXY
BHH3.
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HITH

2 - KpeIIeHHe BEPXOBOIo 0TKOCA; 3 - FPYHTOBOE SLIPO; 4 - IepeXOoHble C/IoU (06paTHbie PHIBTPDI);

1 - BepxoBas Opu3Ma;
5 - HM30Bas Npu3Ma; 6

HT, 7 - UHBbEKLIMOHHAA 3aBeca; & - eHowHas auadparma; 9 - achansroberoHHas

muabparma («cTeHa B TpyHTE»); [0 - «CTEHA B IPYHTE»
ny, — K03 QUIHEHT BEPKOBOTO OTKOCA; My. - KOIPGHUIIHEHT HH3OBOTO OTKOCA.

- CONpAraloUi meMe

Pucynox 2 - KoneTpyKunH AJOTHH ¢ KOMGHHHPOBAHHBIMH NpOTHBOPHALTPALHOHABIME YCTPOHCTBAMH

CIT 39.13330.2012

MynnManbHylo TOMIMHY O5KpaHa WIM sApa 10 BepXy Ha3HA4aroT M3  YCHOBHH
npousBoacTBa pabdor, Ho He Menee 0,8 M, a moHM3Y — Takylo, 4ro0bl I'pajJMEHTH Hanopa
(UIBTPAUMOHHOrO II0TOKA, IPUHUMAEMBIC Ui I'TMHOOETOHA, INIMHBI, CYIJIMHKA H CYIIECH,
yIOBJIETBOPSAIY KpATEPHUIO GHIBTpallMOHHOH NpoyHOoCcTH (9.5).

YuacTku A1pa WM 3KpaHa, a TaKKe MOHYpa, Ha KOTOPBIX BO3MOXKHO HX IIPOMEP3aHHE H
(unm) pasMBIB BCIEACTBHE 3HAYUTEIBHBIX CKOPOCTEH TEYEHHs BOAbl (HApUMep, Npu
NIOAXO0JIE K IOHHOMY BOJIOCITYCKY ) CJIEAYET IOKPHIBATH 3aLIHTHBIM CJIOEM.

Crenyer Takxe mpeaycMaTpuBaTh MEPOTIPUATHS, OJIOKUPYIOMIHNE TPEIMHO00Pa30BaHue
B [IPOMEP3AIOIIEM CBEPXY IPYHTOBOM KPaHE HJIH SAPE [IJIOTHHBI B MECTE €0 NMPUMBIKaHHA K
OETOHHOMY COOPYXCHHIO MWIH OEperoBOMy CKaJIbHOMY MAacCHBY, HCIOJB3ys I 3TOTO
BPEMEHHBIA [IPOrpeB WJIM NOKPBHITHE IIOJMMEPHBIM YEXJIOM COMNPSATAIOIIEro ydacTKa
OETOHHOTO COOPYKEHHUS, @ TaK)KEe — YCTPOHCTBO B 3TOM MECTE, C BEPXOBOH CTOPOHBI SKpaHa
WM 41pa, 33UTHOTO CJI04 W3 KONbMATHPYIOMEro TPEHIWHY MEIKO3EPHUCTOro (IIECUaHoro)
marepuana.

5.41 I'pebenb rpyHTOBOro 3KpaHa (MOCIe OKOHYATENbHOM OCaJKU IUIOTHHBI) JOJDKECH
OpITh Boie DITY ¢ yueToM BBICOTHI BOJIHBI M BETPOBOTO HaroHa Boas! (5.12).

I'pebenp simpa u nuadparM U3 HETPYHTOBBIX MaTepUalioB NOJDKeH ObITh Bbilie PITY ¢
y4eTOM HaroHa, Ho 6e3 yueTa Hakara BOJIHBI (M. 5.12).

542 Tlpm rnyGokom 3ajeraidd BOJOYNOpa clelyeT IIpH 3KpaHe (sazpe)
IIpeNyCMATPUBaTh YCTPOWCTBO NOHYpa MJIM 3aBEChl, CONPAKEHHBIX C 3KPAHOM HIIH SUIPOM.
[Tonyp, Kax npaBuJIO, ClIEAyET BBITOIHATE U3 TOTO XK€ MaTepHaa, YTo ¥ 3KpaH (S4po).

JivMHy moHypa cilefyeT Ha3HadaTh B 3aBHCHMOCTH OT (DMuIbTPAllMOHHBIX PACXO/0B, a
TaKXKe II0 YCJIOBHIO HEJIONYUIEHHS OIIACHBIX (PHUIBTPAUMOHHBIX nedopmaliil rpyHTa
OCHOBAHHS IIOTUHBL.

Tomuuny monypa crnepyeT NpPUHUMATb, HCXOAH U3 yCNnoBHil ofecreueHus €ro
¢uabTpaMOHHOW mpouyHocTH (cM. 9.5). HauMeHpInyr0 KOHCTPYKTHBHYIO TOJILIHHY
TPYHTOBOTO NIOHYpa NpUHUMAIOT He MeHee 0,5 M.

B ciyuae, ecim mon 9KpaHOM WK B OCHOBAaHHH IIOHYPa PAcHOI0XEH KPYyITHO3EPHHUCTBIH
TPYHT, ME&KAY MPOTHBO(UIBTPAIIMOHHBIM 3JIEMEHTOM H TaKHM IPYHTOM CJIEyeT yKJIa/lbIBaTh
oOpaTHbIi GUWILTP.

5.43 Ilpu OTCYTCTBMM Ha MECTE CTPOUTENLCTBA IUIOTHHBI I'PYHTOB, NPHUIOAHBIX VIS
NPOTUBOQUIBTPAIHOHHOTO JIEMEHTA HWIIH [TPU HEOIarONpUATHBIX KIMMAaTHYECKHX YCIOBUSX
HeoOXOMMO IpeaycMaTpUBaTh HETPYHTOBBIE NPOTHBOQUIBTPALMOHHBIE YCTPOHCTBA M3
acanbToOeTOHa, XKeNe300€TOHa, CTaiM, MOJIMMEPHBIX MAaTEPHaloB WM HHBEKIHMOHHYIO
quadparmy.

ITpumeyanue - [IpoekTHpoBaHKe TWIOTHH €O CTANLHBIMK ANadparMaMy peKOMEHLYETCS NPOBOANTD
B COOTBETCTBUM C TIPHIIOKeHneM XK,

544 AcdaneTobeTOHHBIE O3KpaHbl CHEIAyeT BBINOJHATL M3 THAPOTEXHHUYECKOIO
actanprobeToHa M nmomumepachansToOETOHA ¢ 3aJAHHBIMY TI0 YCIOBHUAM CTPOUTEILCTBA H
paboTEl KOHCTPYKI[MM IOKa3aTeNsIMH ero (Gu3uKo-MexaHHdyeckux cBoHcTB. CBOMHCTBa
achanbTo0eTOHA IS 3KPaHOB CJICAYET Ha3HAYATh U3 YCJIOBUS YCTOHYMBOCTH €0 Ha OTKOCE,
TPEIIMHOCTONKOCTH [PY OTPHLATE/bHBIX TEeMIIEpaTypax Bo3AyXa, yCTaIOCTHON HPOUHOCTH U
KECTKOCTM IIpH BOJHOBBIX Harpyskax. 3a pacueTHbiii KodQoHIMeHT OuIbTpanun
achansTO0ETOHHOrO H5KpaHa M IOHYpPa MOXHO NPUHHMATh KOd(GGUIMEHT QUIBTpayH
paBub 1-10cm/c,
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Ipumenenne acdanbTOOETOHHBIX AKPAHOB IIPU MHHHMAJBHOH TEMIEPATYpPE HINKE
munyc 50 °C He nomyckaercs.

Tosmuuny acdanbToOeTOHHOIO 3KpaHa U €ro KOHCTPYKLMIO CIEAYET yCTaHABIUBATL U3
YCIIOBHSA COXPAaHEHHS €ro CIUIOIIHOCTH M TPOYHOCTH IIPY BOJHOBBIX, JICAOBBIX H
TeMIIEpaTypHBIX - Bo3MeMcTBHAX. IloAroToBKy moJ 9KpaH BLIIOJHAIOT 10 MPUHIMITY
obpatHOoro GpuibTpa — MEPEXOHOTO €105, HCKIFOYAOIIEro [IPOTHBOIABIEHHE IT0/] 9KPAHOM.

5.45 DkpaHp! 13 KaMHsl, 3aJJUTOTO JIUTHIM ac(albToM, BBINOIHSIOTCS JHIb B KAMEHHO-
HaOpOCHBIX IIOTHHAX. TpeOoBaHMA K HX BBIIOJHEHHIO M PacyeTy TE XKe, YTO U B Ciyvae
acGanbTO0ETOHHBIX 3KPAaHOB, C TOH JIMINb pPasHMIEH, YTO HMX TPEIMHOCTOHKOCTh NpH
OTPHLATEILHBIX TEMIIEPATYPaxX OHpeNeNAeTCst HE TPEIIMHOCTOMKOCTRIO MaTepHaa JKpaHa B
L[EJIOM, @ TPEIHHOCTOMKOCTBIO ac(hanbTOBOH 3aIMBOYHON MacChl.

TommuHy 5KpaHa W3 KaMHs, 3IUTOTO acdanbToM, H €ro KOHCTPYKIHIO CIEXYET
YCTAHABJIMBATh M3 YCJAOBMS COXPaHEHHs YCTOHYMBOCTH H TPOYHOCTH Ha OTKOCE IIpH
BOJTHOBBIX, JIEJIOBBIX, TEMIIEPATYPHBIX BO3JICHCTBUAX H IIPH OCAJKaX.

5.46 AcdansrobeToHHBle auMadparMbl BBLHIONHAIOT M3 JIMTOrO, IUIACTUYHOIO H
YIUIOTHsIeMOro  ropsigero  acganeroberona. Tunm u  cocras  acdanprobeToHa s
CTPOMTENBCTBA JuadparMbl ciefyeT BbIOMpaTh, HCXOAd M3 IPOYHOCTHBEIX CBOWCTB
MaTepHasa, TeXHOJMOIHYECKUX U SKOHOMHYECKUX PacueTOB.

ITpumenenue achaibTOOETOHHBIX MadparM IIpH TEMIECPATYPHBIX BO3AEHCTBUAX HUXKE
muHyc 50 °C He pomyckaercs.

OcuoBHBIM TpeGOBAaHHEM K KOHCTPYKLMM JAHadparMbl SBIAETCS 0OeCIeueHHE ee
paboThI B CXKATOM COCTOSTHHM COBMECTHO C IPYHTOM Te€ja IIOTHHBL I1py 3TOM HanpsKeHHUs U
nepopmauuy B AnadparMe He JIODKHBI MTPEBBIIATh JOMYCTUMBIX 3HAUYEHHH JUIS BLIOPaHHOTO
cocrapa achaipToOeTOHA.

CocraB rpyHTa TMEPEXOMHBIX CIOEB CJIEIYET TNPOEKTUPOBAThH U3  YCJIOBHSA
HEJOMYCTHMOCTH MPOHMKAHWUs B ero 1nopsl achainsroberona jmadparmMel 4 €ro
HEMPOCHITACMOCTH B [OPBI FPYHTA Te/a IUIOTUHBI.

KoHerpykimiss npuMblkaHus —acanpTobeToHHOR JuadparMbl K OCHOBAHHMIO M K
OETOHHBIM COOPYXKEHHAM JIOJDKHA 00eCIeunBaTh BO3MOXKHOCTE CKOJIB)KCHHUS AuadparMel 1o
TIOBEPXHOCTH NPUMBIKaHUA. AchanbToBBIA MaTepuall B 30He IPUMBIKaHUS TO/DKEH [IPH 9TOM
paboTaTh Ha cXKaTHE,

5.47 Tonmwna achanrbTOOCTOHHOH JMadparMbl W MaTepuan Ui €€ BHIIOJHCHUS
HA3HAYAIOTCS 1O pacueTy M3 YCJIOBHS COXPAHGHHS CIUIOLIHOCTH M ofecreueHus
COBMECTHOCTH paboThl auadparMel ¢ TEJOM IUIOTHHBL I[IpexsapurebHO €€ TOMIIMHA
3a7aeTcs Mo popmyie

t=a+ 0,0084, ' (3)

rae H — narop B paccMaTpUBaeMOM CEUEHUH AuadparMbi;
a=(0,4 - 0,5) M — Tommuna Auadparmel Ha rpeOHe IIOTHHBI.

5.48 Xene3obcToHHbBIE DKPaHBl B 3eMJIAHBIX HACBIIHBIX IUIOTHHAX HA CKAJIBHOM HJIH
MAJIOCKAMAEMOM OCHOBAHMH CJIEAyeT T[PUMEHSATh C 00S3aTeNbHBIM 30HUPOBAHHEM
TIONEPEYHOrO CEeYEHHsI TUIOTHHBI 110 CTENEHH YIUIOTHEHHUS TPYHTOB M IPaHyIOMETPUYCCKOMY
coctaBy. OCHOBHbIE TPeOOBaHHUS K IIPOEKTHPOBAHUIO JKEIE300€TOHHBIX 3KPAHOB H3JI0XKEHbI B
7.25-7.28.

5.49 BeToHHbIE M XKeJe300eTOHHbIE (COOpHBIE W MOHOJHTHBIC) AuadparMel ciaeayer
NPOEKTUPOBATH B COOTBETCTBHH ¢ TpeGoBaHUAMYU K GCTOHHEIM KOHCTpYKIMaM. Juadparmel
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CICIYCT paspe3aTh BEPTHKANBHBIMU M TOPH3OHTAIBHBIMH IIBAaMH C COOTBETCTBYIOIMMH
YIJIOTHEHHSAMH, JIONYCKAIOLIMMHU TeMIepaTyPHO-0CaJ0UHbIe e opMaLy.

[lpu  Hapnexawem o0OCHOBAHMH — pacyeTaMy  HAIPSKEHHO-Ie)OPMHUPOBAHHOIO
COCTOHMS M NpPH MAKCHMAIBHOM YIUIOTHEHMH TPYHTOB Tela IUIOTHHBI JOIYCKAeTcs
BO3BOJMTL MOHOJIUTHBIC XKeNe300€TOHHbIC auadparMbel 0e3 paspe3kKd TrOpH30HTATbHBIMH
Ae(opMallHOHHBIMH IIBAMH.

5.50 Ilpu MCrONb30BaHMM MOJMMEPHBIX MAaTEPHATOB (HAPUMED, TONHITHICHOBOM,
MONMBHHIIXJIOPH/IHOW,  OYTHIKay9ykoBOH  INICHOK ®W  1Ap.)  JId  CO3JAHMA
NPOTUBOQHILTPALMONHBIX  YCTPOHCTB KOHCTPYKUHMSA O3THX YCTPOMCTB M  TEXHOJOTHS
CTPOUTEJIBCTBA AODKHBI 00ECTICYHBATE 3aIMMTY HX OT COJTHEYHOM PaJMalli U MEXaHHYECKHUX
HIOBPEXACHUH.

B 3aBHCHMOCTH OT BENMYMHBI OMYCKACMBIX (UIBTPALMORHBIX MOTEPh ¥ MaTepHaia
COC/IIHCHHUE TMONUMEPHBIX JIEMEHTOB MEXIy CO00¥M MoXkeT OBITH CBAapHBIM, KJIEEBBIM WK
MEXaHUYCCKUM B BHJIE HaXJIECTa.

TonuwmHy MPOTHBOGMIBLTPALMOHHOTO YCTPOHCTBA U3 NIOJMMEPHOTO MaTEPHAa ClieyeT
Ha3HayaTh PacYeTOM, HCXOAS U3 CICIYIOUIUX YCIIOBHI:

BEJIMYMHA MaKCHMAIbHBIX DACTATMBAIOMIMX HANpPSKEHHH B MaTcpuajie He JOJDKHA
IPEBBILATL  BEJIMYMHBl JIOMYCKAEMOTO DPACTATHBAIOUIETO HATPSDHKEHHS, ONpPEAesIeMOTro
TpeOyeMOH J10JITOBEYHOCTHIO;

3€pHOBOH cocraB KOHTaKTHPYIOLIEro ITPYHTa  JOJDKeH obecrieunBaTh
HEMOBPEXKAAEMOCTD TI0JMMEPHOr0 MaTepUana; IPH Ha3HAUCHHH NPOYHOCTH YKJIAAbIBAEMOrO
TPYHTa TO/DKHBI YYUTHIBATHCA 1E€HCTBYIONINE HANIPSDKEHHS,

IPH COOTBETCTBYIOIIEM OOOCHOBAHMH, C HENBIO IIOBBIINCHMS HANEKHOCTH DPabOTBI
AnagparMsl, OHa MOXeT ObITh BBIIONHEHA B BHIE JBYX CJOeB TI'MOKOro Matepuana ¢
AHTUPPHKIIMOHHOH CMa3KO#i MEXIy HMMH.

HpoTHBOQHUIBTPAMOHABIE KOHCTPYKIHM M3 MOJUMEPHBIX MATEPHAIOB JOIYCKACTCS
npuMeHsTh s wiotul I u IV kinaccos, a taioke, npu HapiexameM 0OOCHOBAHHH, IS
mnotuH | n II xmaccoB BeicoTO# 710 60 M.

5.51 Vubexunonnyro auadparMy B IJIOTHHE CIEAYET CO3/IaBaTh IIyTeM HArHETAHHS B
NIOpB! I'PyHTA TeJa IVIOTHHBI CIENHUAILHOIO YIIOTHAIOUIETO pacTBOpa, COOTBETCTBYIOUIETO
COCTaBa M KOHCUCTEHIUH.

Wupekuuonnas guadparma JomkHa o6nagaTe HeoOXOAMMON  (QHIBTPALMOHHOM
IPOYHOCTEIO, Je(OPMAMOHHBIMA M [POYHOCTHBHIMH CBOMCTBAMHM, O6ECHEUHBAIOIINMH
JOJITOBEYHOCTD IJIOTHHBI.

CocTaB M TEXHOJIOTHIO HAarHETaHHs HHDBEKIMOHHBIX pacTBOPOB OOOCHOBBHIBAIOT
WCCJICIOBAaHHAMHM, a NPH HEOOXOJAMMOCTH — OINBITHBIMH paboTamMu B IIPOM3BOJACTBEHHBIX
YCIIOBHSX.

Ipu ucxomubIx ko3ddunuenTax GUIBTPalUy 3epPHUCTOrO MaTephana Tea IJIOTHHEI
WK €€ BOJOYLOPHOro 3ieMenTa MeHee 50 M/CyT, nenecoobpa3sHO UCHOIb30BaTh CTPYHHYIO
TEXHOJIOTHIO [IEMEHTAIHH.

JpeHaxkubie yeTpoiicTBa

5.52 JlpenaxHble yCTpOHCTBA TeNa 3EMIITHOM IIIOTHHBI CIIEAYET IIPOEKTHPOBATE C IEBIO:

OpraHM30BaHHOIO OTBO/A BOMBI, (GUIBTPYIOIIEHCS Yepes TeNo, OCHOBaHHE M GeperoBkie
NPUMBIKaHHA IJIOTHHEI B HIKHUIM Obed;

IPeAOTBpAIUEHHs BhIX0Aa (QHIBTPALMOHHOIO NMOTOKAa Ha HH30BOW OTKOC M B 30HY,
TIOABEPKEHHYIO ITPOMEP3aHHIO;
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CHM)KEHMs JIEIPECCHOHHON MOBEPXHOCTH JUIA TMOBBINEHHSA YCTOMYMBOCTH HH30BOTO
oTKOCa (BHYTPEHHHUH JIpeHaK);

obecneyends  YCTOMYMBOCTH  BCPXOBOIO — OTKOca  NpH  Opicrpoit  cpaboTke
BOJOXPaHIIINING;

CHSATHS TIOPOBOTO JIABJICHA S, BOSHAKAIOLIETO IIPH CEHCMHUYECKHX BO3ACHCTBHAX,

OTBOAA  BOABL, NpodMIbTPOBaBIICHCS — 4epe3  9KpaH  (A4po); B Cilydae
cnaboMpOHMIIAEMOTr0  MaTepvana HHU30BOH MpHU3Mbl IUIOTHMHB M HAJM4YMsd HH30BOMH
MIEPEXOAHON 30HBI, OTBOJ BOJBI CJIEAYET OCYIIECTBIATE CIICIMANBHBIM APEHAKHBIM CJI0EM Ha
[IOBEPXHOCTH OCHOBAHHMs, COCTUHEHHBIM € IPSHAXOM HU30BOH IIPU3MBI IJIOTHHBIL

B BBICOKMX IJIOTHHAX, BHIIOJHAEMBIX W3 CYTJIMHHCTOTO WIM CYNECYAHOTO IPYHTa, ML
YCKOpeHHs KOHCOJNWJAMK M YCTPaHEHHs BJMSHUA [IOPOBOTO JaBJICHHSA MOXET ObITh
IPEeyCMOTPEHO YCTPOHCTBO TOPH3OHTANBHBIX WJIHM BEPTHUKAILHBIX APEH B TOJIIE HU30BOH M
HEeHTPAIbHON YacTel Tena INIOTUHBL.

VKa3aHHbIE MEPOIPUATHA 10 YCKOPEHHIO IPOLECCOB KOHCOJNHAALUMH  JIOJKHBI
OCYILECTBIIATECA Ha OCHOBE pacueToB Aedopmamuii. B nepuon skcruryatanvu HeoOX0auMMO
IPOBOJAUTL HATYpHble HabmroyeHus 3a AedopmaluaMH. PaboThl MO yCTPOHCTBY ApeHaKeH
JIOJDKHBI BECTHUCHh IPH OTCYTCTBHH HAllopa Ha COOPY)KEHHE, a NpHU JACHCTBYIOUIEM HAllope —
II0/1 3AIIUTOH CHCTEM, 00ECHEUHBAIOIIMX BOJONOHIKEHHUE.

5.53 Tlpm npOEKTUPOBAHUH JAPEHAXHBIX YCTPOMCTB HEOOXOAMMO yJHTBIBAThH
dr3uYecKue XapaKTCPUCTHKH IPYHTOB Tellda U OCHOBAHUS TUIOTHHBI, UX Cy$)DO3UOHHOCTD U
yCJIOBUA QUIBTpalMK B 00J1aCTH JipeHaxa, paboTy APEHaXKa B 3UMHUX YCJIOBHAX.

Pa3mepnl peHaKHBIX YCTPOUCTB CIIELYET ONPENEIIATD A KaXKA0I0 KOHKPETHOIO Cirydas,
HCXos U3 GrIBTPALMOHHBIX YCIOBHH, HCKIIIOYAIOMUX KOJIbMAaTaX FPYHTa B 00/1aCTH ApEHaXa,
3amep3aHus QHIBTPALMOHHOTO MTOTOKA [IPY BXOJIE €T0 B IPEHAX U Ha BBIXOJE M3 JApeHaxXa.

KoHCTpykuuy IpeHaKHBIX YCTPOHCTB HH30BOW YAaCTH IUIOTHHBI IIPE/ICTAaBIICHBI Ha
puCyHKe 3.

5.54 Jlns conmpshxeHus IpeHaXka ¢ MJIOTHHOM, KaK IIPaBUJIO, YyKJIAaAbIBAlOTCA 00paTHBIE
¢unpTpel (oauH WM Gonee cinoer). OOparHbld GUIBTP ApeHa)ka MOXET BBLIMOJHITLCS U3
HECBSI3HBIX €CTECTBEHHBIX WM IMOJIy4aeMbIX IYTEM pacceBa YuIM ApOOJIEHHEM IPYHTOB, a
TaKXe U3 HCKYCCTBEHHBIX IMOPUCTLIX MaTepuao (IIOpUCTOro 6eToHa 1 Ap.).

JIpecHaXHbIH ~ KOJUIEKTOp  CHEQyeT IPOEKIHpPOBaTb W3  KaMHsA, OCTOHHBIX,
KEJIE300€ TOHHBIX, XPH3OTHIIIIEMEHTHBIX, TOHYAPHBIX TPYO U T.II. ¢ y4ETOM arpeCCUBHOCTH BOJBIL.

5.55 Jlna ycrtpo¥cTBa 0OpaTHBIX (QHIIBTPOB CIEAYET IPUMEHSATH €CTECTBEHHBIC
HECBA3HBIE WK [OJIyYaeMble JIPOOTICHUEM TPYHThI U3 MOPO30CTOMKAX CKaLHBIX IOPOJ (€CIH
3TOT MarepHajl IMOJBEPraeTcsi ACHCTBHIO OTPHUATEIBHBIX TEMIEpaTyp), HE COJACPIKAINUX
BOJIOPAaCTBOPUMBIX COJEH, a TaKkKe IpaHyJIMpPOBAaHHbBlE IIAKH, HETPYHTOBBIE MaTepHAJIBI
(HanpuMep, reoTeKCTHIIb), IIPUMEHEHHE KOTOPBIX JIOKHO OBITh ClIENMAIEHO 0OOCHOBAHO.

5.56 [penaxHbni Gamker (PHCYHOK 3, a) CleNyeT BBINOJHATL, KaK MpaBMJIO, Ha
PYCTIOBBIX Y4acTKax IIOTHHBI IIPY €€ BO3BEJCHUM 0€3 MEPEMBIYEK M NPH NEPEKPHITHH PEKH
OTCBINKOM KaMHs B BOJY.

[1peBbrenne rpeGHs ApeHaxHoro 6aHkera A; (IIPH OTCYTCTBHH HACIOHHOIO JPEHaXa)
HaJ MakCHMalbHBIM YpoBHeM HinkHero Obeda (pHCYHOK 3 a, 6) CiaeayeT Ompeneniirb B
coorBercTBuM ¢ S5.12, wo me meHee 0,5 M. Illupuny Oankera Ha3HA4alOT W3 yCHOBHU
IIPOM3BOJICTBA, HO HE MeHee 1 M.

Ipy conpspkeHWH Tena MIOTHHEI C JPeHaXHBIM OaHKeTOM J0JDKHA ObITh obecrieyeHa
GuIbTpanMOHHas MPOYHOCTH CONMPSKEHHS 3a CYeT yCTpoicTBa oOpaTHOro ¢GuabTpa IO
BHYTPCHHEMY OTKOCy Oankera. IIpy Hanuuum B OCHOBAaHHMM MEJIKO3EPHHCTOrO TPyHTa H
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OONBIIMX BBIXOAHBIX TIPaiHEHTOB Hamopa MOA JPEHAKHBIM OaHKETOM HAJIEXKUT
1peyCMaTpHBaTh NOPH30HTANBHBIH 00pAaTHBIM GUIBTD WM 3aMbIB [TOP KAMEHHOI'O HaHKeTa
Ha BBICOTY, ONpeeiseMyI0 (HIbTPAllHOHHBIMK PACUCTAMH,

I'pebenn mpenaxnoro GaHkeTa cleqyeT 3alIMINATh OT 3aCOPEHMS IMOBEPXHOCTHLIMH
CTOKaMH.

5.57 Hacyionnpi#i ApeHax (PMCYHOK 3, 6) CIEAYeT BHIMOJHSTH HA yYaCTKAX IUIOTHHBI,
HEPEKPBIBAIOIIUX 3aTOIUIAEMYIO IIOMMY, a TakXKe NPU OTCYTCTBHH HAa MECTE CTPOMTENLCTBA
JIOCTaTOYHOTO KOJIMYECTBA KaMHS.

TonmuHy HacoHHOrO ApeHaXa ¢ 06paTHBIM QHUIBTPOM CITElyeT HA3HAYATH U3 YCIIOBUiL
Ipou3BOACTBa paboT, HO He MEHEE BEIMYHUHBI

= 5d5,85+tf, (4)
rae dsgs — AMAMETP YacTHI, Macca KOTOPBIX BMECTE C Maccoil Gojiee Menkux Qpaxiuit
cocTasifeT 85 % Macchl rpyHTa BCErO IPEHAXKHOTO CIIOS;
fy— ToymHuHa o6paTHOro GuikTpa.

Marepyan HacJIOHHOTO JpeHakka JOJDKEH CONPAraThCs € MaTepHaioM OOpaTHOTo
bunpTpa M 3amMINATE HU30BOH OTKOC OT BOJHOBOTO BO3JEHCTBHA B HHKHeM Obede, a B
HEKOTOPBIX CIy4asX — U OT IPOMEP3aHHs.

ITpeBbinenne rpebHs HACIOHHOTO ApeHaxa /A, HaJl MAaKCHMAJIbHBIM YPOBHEM HHXKHETO
Obeda crenyer NPUHEMATh, KaK M JUIS ApPeHaXHOro GaHkeTa (cM. 5.56), ¢ y4eTOM BBICOTEI
BBIKIMHMBAHHA (QUIIBTPAUHOHHOIO IOTOKA HA HH30BOW OTKOC TMJIOTHHBEI W ITyGHHBI
IpOMep3aHus.

5.58 TpyGuarelit apeHaxk (PUCYHOK 3, 6) CIEAyeT NPUMEHSTH, KaK IPaBHIIO, HAa TexX
y4acTKax IUIOTUHBI, IJI€ B IEPHO/ €€ IKCIUTyaTallHH BOIa B HIDKHEM Obede OTCyTCTBYET Hn
IIPHCYTCTBYET KPAaTKOBPEMEHHO.

TpyGuarslii ApeHax ciexyer HpeaycMaTPUBaTh U3 GETOHHBIX UM XPH30THILIEMEHTHBIX
TpYO (1epPOPUPOBAHHEIX) C 3a/IENAHHBIMI CTBIKAMHE, ¢ OOCHIIKOH OOPATHEIM QPUILTPOM.

Ceuenne JApeHaXHBIX TPYO CICAyeT OIPEACIATh THAPABIMYECCKHMH pacyeTaMH.
JluameTp gpeHaxkHOH TpyOBI CleAyeT Ha3HayaTh B 3aBHCHMOCTH OT  BEIMYHHBI
cOpacriBaeMOro GUABTPAIMOHHOrO pacxo/a, Ho He MeHee 200 MM,

[lo qnmne Tpy6yaToro apenaxa HeOGXOUMO IIPEyCMATPUBATE CMOTPOBBIE KOJIOAIBI H
BOJIOBBIITYCKH, PAacIiojlaraéMble C Y4€TOM MECTHOCTH M TPeOyeMBIX YKJIOHOB. BHIXOBI BOIBI
M3 BOJIOBBIITYCKOB JIOJDKHBI OBIT 3aLUINEHBI OT IPOMEP3aHUS,

5.59 TopumsonTanbHpif ApeHaXx (PUCYHOK 3, 2) clieflyeT NPOEKTHPOBATH B BHUJE
CIUVIOLWIHOTO [{PEHAXHOIO CJ01 MM OTUENbHBIX FOPHU3OHTIBHBIX IONEPEYHBIX WM
NPOJIOJIBHBIX  APEHAXHBIX JIEHT, BBIIOJHIEMBIX U3 KPYNHO3EPHHCTOrO MaTepuana M
3allUIIaeMbIX 0OpaTHBIM QUILTPOM.

5.60 KombuuupoBaHHBIA JpeHaX (pUCYHOK 3, O—oi) ciemyer BuIOMpATh IO
yKasaHHbBIM B 5.56-5.59. OTMerKy rpe6us GankeTa KOMOHHUPOBAHHOTO ApeHaXa (PHCYHOK 3,
0) CIIeMyeT Ha3HAYaTh C yYETOM YCIIOBHI NIEPEKPBITHSA PyCiia PEKH.

5.61 Pasmepnl IpeHaXKHBIX YCTPOKCTB B BUAE INIOCKHAX APEHAKEH WK APEHAKHEIX JICHT
CNIEyeT ONPEAENATL THAPABIMYECKUMY M (PUIbTPALMOHHBIMH PACUETAMH C YYETOM yCJIOBHI
BBINIOJTHECHHS JIPEHAXA.
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5.62 Bun apenaxHBIX yCTPOHCTB MOXET MEHSTHCS Ha PasJIMYHBIX y4acTKax IUIOTHHLI,
¥ UX KOHCTPYKIHIO CJIedyeT BbIOMpaTh Ha OCHOBAHMH TEXHHKO-DKOHOMHUYCCKOTO CPaBHEHHS
BapHaHTOB B 3aBUCUMOCTH OT:

BHJ1a INIOTHH;

HHXXEHEPHO-TE€OJIOTMYECKUX U THPOTEOIOHYECKHIX YCIOBUH OCHOBAaHHS U OCperos;

(GHU3UKO-MEXaHHYECKUX XapaKTEPUCTHK I'PYHTOB, UCIOJIb30BAHHbIX IS IPEHAXEH;

yCIOBUH IIPOU3BOACTBA paboT;

KJINMATHYECKUX YCIOBUH paliona CTPOUTENIBLCTBA;

YCIOBHMH 5KCILTyaTallK ¥ TEMIIEPATYPHOrO PEXXHUMa COOPYKEHHUS;

CTEIIEHH arpPECCHBHOCTH BOJBI.

5.63 JipeHaxu Tesa IUIOTHHBI, KaK PABHIIO, HE YCTPAUBAIOT B CIEAYIOMIUX CITyYasX:

IIPH BO3BEJEHHUH IIJIOTHH Ha BOJOIIPOHUILIAEMOM OCHOBAHHH, B KOTOPBIX JIEIPECCUOHHAs
NIOBEPXHOCTh O€3 ycTpoicTBa ipeHaxa OKa3bIBaeTCs JOCTATOYHO Y/IAJICHHOH OT IIOBEPXHOCTH
HH30BOr0 OTKOCA ¥ He IONAafaeT B 30HY NPOMEp3aHus;

B HH30BOM 4YacTM IIOTMH C 3KpaHaMH, sApaMH W AudadparMaMu IIpH yCIOBHHM
obecrnicuenys 0TBOia NPOPUILTPOBABHICHCS BOIBI;

B INUIOTHHAX, HHM30Bas 4YacTh KOTOPBIX BBIIIOJIHEHA W3 KaMEHHOH HaOpockd WM M3
APYroro KpyInHooOJ0MOYHOTO MaTepHaa (TpaBUHHOTO, TalledHIKOBOTO U T.11.).

5.64 B cnyuae, eciu 3emisHas IUIOTHHA Compsraetcss ¢ OCTOHHBIMU COOPY>KEHHAMH,
APEHAKH UX JOJDKHEI OBITH YBS3aHBI MEXIY COOOH.

5.65 B MecTax npuUMBIKAHUA ITIOTHHB] K O€PEroBEIM YYacTKaM, PAcIIOIOKEHHbIM BbILIE
YPOBHSI HMXHEro Obeda B MexeHb, JOJKEH ObITh NPELyCMOTPEH OPraHM30BaHHBIM OTBOJ
BOZBI, IPOGHIBTPOBaBIUEHCS Yepe3 IUIOTHHY (HalIPUMED, TOPU30HTAIBHBIA IPEHAXK).

5.66 IIpu cTponTeIbCTBE 3¢MIIHBIX HACHIHAIX IUIOTHMH HA BOAOHACHILIEHHBIX I'PyHTaX,
B KOTOpbIX IIOJ HAarpy3koil BO3HHKAacT IOPOBOE JaBJIEHHE, HapyMIAOLUIEEe NPOYHOCTDb
OCHOBaHMsl, B YCJOBHAX, €CJIH OHO HE MOXET OBITh YMEHBIIEHO 3a CYET CHMXKEHUS
MHTEHCUBHOCTU BO3BEJEHHA IUIOTHHBI, IOBEPXHOCTh OCHOBAHHMSA B NpejeiaX HU30BOH YacTH
TUIOTHHBl  CJEJlyeT TOKpBIBATHL I'OPH3OHTAIBHBIM [PEHAXXOM, a A4 OTBOJa BOJb,
OTXHMAeMOH M3 TIpyHTa OCHOBaHMs, PEKOMEHAYeTCs [JOIMOJHHMTEILHO  YCTpauBaTh
BEpTUKAJIBHBIE JpeHbl. HeoOXoMUMOCTh U pa3Mepsl Takoro JpeHaxa, a TakKe pacCTOSHUE
MEXJTy BepPTHKaIbHBIMM JApPeHaMM HAOIKHBI ObITH OOOCHOBAHBI pacvdeTaMM C  YUETOM
HMHTEHCUBHOCTH BO3BE/ICHHS IUIOTHHBIL.

5.67 YcToMuMBOCTH BEpXHEro CJI0s IPYHTa OCHOBaHHS B HIDKHEM Obede cnenyer
OLICHUBATh PAcYe€TOM Ha BBIIIOP OT JEHCTBHs BOCXOJAIIETO (GHABTPALMOHHOIO NOTOKA, €CIIH
3TOT CJIOH UMEET BOJIONPOHULIAEMOCTE MEHBIIYIO, YEM HHKEIICKAIIUH [PYHT.

IIpu HenoctaToyHOM YCTOWYMBOCTH CJIOS TpyHTa Yy IOJOIUBBEI HH30BOI0 OTKOCa
IUIOTHHB! HAJUIC)XKUT YCTpauBaTh BEPTHKAIBHBIH JpEHaX, NpPOPE3arolluii JTOT CJIOH H
CHIDKAIOIIMH IIPOTHBOJABJICHHE,

BMecTO BEPTHKAIBHOTO JpeHaxka, IPH COOTBETCTBYIOIMIEM OOOCHOBAHHH, CJIEXYET
npexycMaTpuBaTh NPUIPY3KY OCHOBAHHUS 3@ HU30BBIM OTKOCOM IUIOTHHBI JAPECHUPYIOIINM
IPYHTOM ¢ YCTPOMCTBOM IIpH HeOOXOAMMOCTH oOparHoro (mipTpa M ydeTe ITyOHHEI
IIPOMEP3aHUS.
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5.68 OOGpaTHble (QUILTPBl HAUIEKHT LPE/yCMarpHBaTh A KOHTAKTE JIpEHaxa (W
NPUTPY3KH) ¥ APSHUPYEMOrO Tella IIOTHHBL, AP, IKPaHa Wil OCHOBAHHS IIOTHHEL, & TaKXkKe
B OGOM MECTE MCKYCCTBEHHO CO3J[AHHOTO HAllOPHOTO QPOHTA, I/Ie BO3MOXKHA MEXaHHYeCKas
cyddo3us Ha KOHTAKTE MEXY Pa3HOPOAHBIMU I'PYHTAMH.

Marepuansl oOpaTHoro (GuibTpa Cleayer NOAOMpaTh M3 YCJIOBHA OOECHEYCHUs
(HIbTPAllMOHHOM IMPOYHOCTH CONPSATAIOIMXCS TPYHTOB B MECTE KOHTaKTa B IpoOIecce
BO3BE/ICHUS U B IIEPHO/I SKCIUTyaTallMH MIIIOTHH.

OGpartHble GHILTPLL HOMYCKAETCS HE yCTpaWBaTh IIPH CHEUHMANbHOM 00OCHOBaHHH; B
YaCTHOCTH, YCTPOHCTBO Takoro (GuibTpa IO KOHTAKTy € JAPEHAXOM HE00A3aTeNIBHO, €CIIH
JPEHUPYEMOE TENO CIOXEHO IPaBENMCTBIMM IECKAMH, TPAaBHAHBIMM TIPYHTaMH H T. I,
YIOBJIETBOPSIOIIMMH TPEGOBAHHMSM K COCTaBY 00parHOro GpuibTpa.

5.69 3epHoBOH coctaB Marepuana oOparHoro ¢GuibTpa HOKEeH OBITH N0A0OPaH ¢
y4eTOM (UBHYECKMX XapaKTepUCTHUK APEHUPYEMOIrO0 IPYHTa ¥ WMCIOMIMXCA MECTHBIX
(HUIBTPOBBIX MATEPHAIOB.

Coctar QuibpTpa I0JDKEH HCKIIIOYATh:

OTCIIAMBAHKE TJIHHUCTOTO FPYHTA Ha KOHTAKTE ¢ MaTepHaoM QuibTpa — s IIOTHH H3
CJMHACTOrO TPYHTA WX TUIOTHH HA TJIMHUCTOM OCHOBAHHH;

IIPOHMKHOBEHME (NIPOCHLIIAHUE) YACTHI[ 3alIMIAEMOro TPyHTa B NOpPBI (UIBTPa Ha
YyUACTKAX HACXOASIIEro (GuIbTPaiORHOr0 NOTOKA ~ [UIS TUIOTHH M3 NECYaHOI0 IPYHTA,

BBIIIOP ¥ BJIaBJIMBAHWE YACTHI[ 'PYHTa B IOPBI QUIBTpa — AJIA IIECYAHOIO OCHOBAHUS HA
y4acTKax BOCXOISINEro [0TOKa,

pasMBbIB 3aIMIIAEMOTO IPYHTA Ha IpaHUlle ¢ QUIBTPOM — B Ciyyae QpUIbTPAIKOHHOTO
II0TOKA, HAIPABICHHOTO BJIOIb KOHTaKTa (KOHTAKTHBIH Pa3MbIB);

KOJIbMaTaX (GUIBTPA MEIKAMH YacTHIAMH, BBIHOCHMBIMH (DHIBTPAIMOHHBIM TTOTOKOM
U3 3alUIIAeMOT0 IPYHT4, BBIHOC KOTOPBIX AOIIYCKAcTCH B IIPOEKTE;

OTACHYIO 11 TPoYHOCTH GunbTpa cydposuio B caMmoM croe GrtsTpa;

BRIOC YacTHLl TPYHTOBOrO Marepuana (UILTPaMOHHBIM TMOTOKOM B CKBO3HBIX
NIONIEPEYHBIX TPEIMHAX B CJIy4ae BO3MOXHOIO UX BO3HMKHOBEHHS B TCJIC IUIOTUHBI WK B €€
BOJIOYHOPHOM JIEMEHTE.

Cocras ¢unbTpa nomken obecneynBars «CaMO3aICYMBAHNE» TPENIMH B AApE B Ciryyae
ux oOpa3oBanus.

5.70 Yucno cnoes obpaTHOro GuibpTpa M MX IPaHyJIOMETPHYCCKUI COCTaB CICAYET
Ha3HAYaTh MCXOAS W3 YCIOBHS HEXONYIUeHHS CYyG(PO3MOHHOTO BBIHOCA M KOJbMaraluu
[PYHTa OCHOBAaHHS IJIOTUHBI ¥ ONPENENATh MX Ha OCHOBAHMM TEXHHUKO-9KOHOMHUUECKOTO
CPaBHEHHS BAapUAHTOB, INPH 3TOM HEOOXOMMMO CTPEMHUTHCS K HA3HAYCHHIO BO3MOXHO
MEHBIIETo YKcna cuoes GuibTpa.

O6pathple  GUABTPL  MOTYT OBITH  ONHOCJIOMHBIMM  HJIM  MHOTIOCIOWHBIMY,
BBINOJIHEHHBIMY M3 (PaxIIHOHUPOBAHHOTO W BOJOCTOMKOro mEeOHS UM IPAaBHSA, a TAKKe H3
pa3Holl reocnHTeTHKY. YHCNO cioeB oOpaTHOro GUIBTPa M MaTepuall CleayeT OnpeleniTh
OyTEM  TEXHMKO-DKOHOMHYECKOTO  COIOCTABJCHHA  BO3MOXHOIO  KOHCTPYKTHBHO-
TEXHOJIOTMYECKOT0 BBIIIOJIHEHUS JPEHAXKHOIO YCTPOHCTBA.

5.71 Matepuan oGparnoro ¢misTpa apeHaxedl g minotun 1 u II kiaccos cnemyer
TIPOBEPATH IKCHEPUMEHTAIBHBIM IIyTEM Ha IPYyHTax M B YCIOBHSX pabOTHIL, B KOTOPHIX OH
OyneT HaxOmuThes B coopyxkenmu, a it qwtotun III m IV kmaccoB — cornacHo
COOTBETCTBYIOILIM PacdeTaMm.
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5.72 Tomumumua Kaxmoro cnos o6paTHOTo (GHIBTPa N0 (GHILTPAMOHHBIM YCIOBHIM
Jokia ObITh He MeHee Sd; g5 , HO He Menee 0,2 M.

Tonmumy cioes 06paTHbIX PUILTPOB HEOOXOAMMO HA3HAYATH ¢ YUETOM NMPOM3BOACTBA
paboT ¥ TEXHHKO-IKOHOMHYECKHMX PACYETOB.

Conpsukenne Tela TJIOTHHBI ¢ OCHOBAHWEM, OeperaMH M OCTOHHBIMH
COOPYXKEHHUSIMH

5.73 JIns npenoTBpaIleHUs ONfacHON QMIBTPAIlHY [0 KOHTAKTY 3eMJISHOM IUIOTHHDI ¢
€€ OCHOBAHHUEM CJIEYCT MPEIyCMATPUBATL MEPHI, 3aBUCAIIME OT XapaKTEPUCTHK, COCTOSHUA
TPYHTOB OCHOBaHUs U APYrux GakTopos, 1 06eCNCUHBAIOIHE IOTHOE IPHMBbIKAHUC IPYHTa
TeJla IVIOTUHBI K TPYHTY OCHOBAHUS,

B npoekrax mnoTwH, BO3BOJMMBIX HAa HECKAILHOM OCHOBAHHHM, CICIyeT
IIpelyCMaTpHBATh MEPOTIPUATHSA MO MIOArOTOBKE OCHOBAHHSA, B TOM YHCJIE 110 BLIPYOKE Jleca 1
KYCTapHHKa, BBIKOPYCBBIBAHHIO [THEH, yaNEHHNIO PACTUTEILHOTO CJIOS U CJIOS, IIPOHU3AHHOTO
KOPHEBHULIAMH JEPEBLEB UM KYCTOB HJIM XOJIaMH 3E€MJICPOMHBIX JKUBOTHBIX, @ TaKXe IO
YJATIEHHIO IPYHTA, COJICPXKAILETO 3HaYNTEIbHOE KOJIMYECTBO OPraHHyYeCKUX BKJIIOUEHHH MK
COJIEH, JIETKO pacTBOPUMEBIX B Boje (4.4 U 5.5), yaieHHIO CIILHOJBUCTEIX TPYHTOB 10 BCEH
IO OCHOBAaHUSA TAIOH IJIOTUHBI HJIM TOJBKO 0] BEPXOBBIM KIIMHOM MEP3JI0H IUIOTHHEI,
M B ciiyyac HCOOXOAMMOCTH — MEPONPHMATHS IO CO3/IAHHIO HPOTHBOQMILTPALOHHOTO
YCTPOWCTBA B OCHOBAHUY IUIOTUHBEI (3y0, CTCHKA, IIIYHT, U T.11.).

Ilpy npoeKkTHPOBaHHM IUIOTHH PAaCIUIaCTAHHOTO NPOQHIA YACTHUHBIH MM ITOJHBIHA
OTKa3 OT MEPONPHUATHH N0 IMOATOTOBKEC OCHOBAHHUS JIOIYCKACTCs IPH COOTBETCTBYIOLIEM
000CHOBAHMH COrNIaCHO TpeGoBaHUAM 6.3,

Ilpy npoekTUpOBaHHWYM 3EeMJSHBIX IUIOTHH, BO3BOAMMBIX HA CKAJIBHOM OCHOBaHHH,
AODKHO OBITH TPElyCMOTPEHO YAAJICHUE Pa3pyLICHHON CKaibl (B TOM 4Mcle JOMKHBI OBITH
YAQJICHBl OTHENBHBIC KPYIHBLIC KaAMHHM M CKOIUICHHMS KaMHEH) Ha IUIOMIAfH COMPSOKEHHUS
NPOTHBOGUILTPALMOHHEIX YCTPOMCTB IUIOTHHBI C OCHOBAHHMEM, 3aiellaHbl pa3BEOYHbIE
I'COJIOTHYECKHE U CTPOHTEIILHBIE BEIPAOOTKH.

Ha y4acTkax conpspkeHus ¢ OCHOBaHHEM YacTel MpoQuis MIOTHHBI, BHIIONHAEMBIX H3
Gojlee  BONONPOHMIAEMBIX MAaTCPHAIOB, YeM MNPOTHBOQMILTPALMOHHBIE YCTPOHCTBA,
yllaJleHHe paspyIeHHOM cKaibl Heo0sS3aTeIbHO.

llpy HamIuuy B OCHOBAaHHMH IOBEPXHOCTHOTO CJIOS IPYHTA, HMEIOLIETO GOJIEE HU3KHE
NPOYHOCTHBIC  XapaKTEPUCTHKM, 4Ye€M TIPYHT IUIOTHHBI, HEOOXOAMMO  OMNpeneaTh
SKOHOMHYECKYIO 1EjIeCO00pa3HOCTh yAAJIeHHs 3TOro cyos (MAM €ro BepxHed wyacTu),
YUUTBIBAsA, YTO IIPH 3TOM OTKOCHI INIOTHHBI MOTYT OBITE 60Jiee KpyThIMH.

IIpu cTpoMTENILCTBE MIOTHH B CEHCMMYECKHUX palloHaX HA OCHOBAHHUSX, CIOKEHHBIX U3
TICCYAHBIX, NBUICBATHIX, BOJOHACHINECHHBIX IPYHTOB, CIECAYET YYMTHIBATH BO3MOXKHOCTH MX
Pas3KHKEHMS IIPH JIMHAMUYECKIX BO3ACHCTBHAX.

Ilpn of6HapyXeHNM Ha CTa[MHM H3BICKAHMH B OCHOBAHWH MPOEKTUPYEMOM ILIOTHHBI
TPYHTOBBIX BOJ, COJAEPXKAMMX B pPAaCTBOPCHHOM BHJE OKHCIIBI Mapraliia HIH XKeJje3a,
HeOOXONMO MPEAYCMOTPETh MEPOIPHUSTHS [0 MPEAOTBPAIIECHUIO PA3sTPY3KH 3THX BOA B
JApPCHaXHBIC YCTPOHCTBA IIJIOTHHBI, 4YTOOB! HM30€KaTh XEMOTCHHOI'O HX KOJIbMAaTHPOBAaHHUS
(3amnenus).

K TakuM MeponpustusM OTHOCHTCA 3aKpbiToe (0e3 KoHTakta ¢ aTMocdepoit)
JPECHUPOBAHKE 3TOI0 BONOHOCHOTO FOPH30HTA.
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Taxxe B aHAJIOTMYHBIX ClIydasX HeoOXoaMMa IIpOBEpKa Ha YCTOHYMBOCTH K
XUMHYECKOH cydhho3nn clieMEHTHPOBaHHBIX I'MIICOM TPYHTOB B OCHOBAHHH IUIOTHHBI HIIA B
OcperoBLIX MacCHBaX, K KOTOPBIM OHa IIPUMbIKACT.

5.74 HaxnoHHBle OBEPXHOCTH Oeperos B IpeAenax NpoGduis NPUMBLIKAHHS IJIOTHHBI
JOMKHBI OBITH COOTBETCTBCHHO CIUIAHMPOBAHBI, MPH 9TOM HE MONYCKAIOTCH HABHCAIOMWC
Yy4acTKM B Ipeleiax NPUMBIKAHHS IUIOTHHBI M yCTYyNoOOpa3Hble y4YacTKH B IIpeeiax
HOPUMBIKAHHUS IPOTHBOQHIHTPALAOHHOTIO YCTPOHCTBA IUIOTHHBL.

[Ipy HayMuMp B OCHOBAHMH IUTIOTHHB! OBICTPO BHIBETPHBAIOLIMXCS M BEYHOMEP3JIBIX
IOpOJl B IIPOEKTaX HEeOOXOAMMO YYMTHIBATH M3MEHEHHS CBOMCTB OTHX IIOPOA MM
TIpelyCMaTpPHBATh COOTBETCTBYIOINE KOHCTPYKTHBHO-TEXHOIOTHYECKHE MEPOIIPHUSTHS.

IIpn HaIM4YKK B CKAJILHOM OCHOBAHHMHM MECTHBIX CKBO3HBIX 110 X0y (HIBTparimOHHOrO
MOTOKA TEKTOHMYECKUX HapyIICHUH B BUAE TPCLIMH HAMJIEXUT NPHHAMATL MEPBl K HX
pacurcTKe M 3aJCNKE, a TakKe Meppl, 00ecHedMBAIOIME (DUIBTPAIMOHHYIO IIPOYHOCTD
MatepHaia, 3aloJHAOMEro 3TH TPEIUHbL. '

B cinyyae BO3MOXHOrO TpPEUIMHOOOpa3oBaHMA B CaMOM TeJ¢ IUIOTHHBI HJIH
BOJIOYIIODHOM €€ JJICMEHTe BCJICICTBHE NPOMOPAXHMBAHUS MM  I'PaBUTALMOHHOIO
YIUIOTHENMA TPYHTOBOTO MaTcpHaia, HEOOXOMMMO MpeLycMOTPETh HPOTUBOCY h(o3HOHHOE
00yCTPOHCTBO TPUMbIKAHHMM IUIOTHHBI K OEpEroBbIM CKJIOHAM WIH K GETOHHBIM
COOpPYKCHUSAM B BHJIE IECYAHBIX MAaH)XETOB CO CTOPOHBI BOAOXPAHHJIMILG, NPH HATHYHH
KOTOPBIX 00eCIeYnBacTCs KOJHbMAaTHPOBAHUE BO3ZHUKAIOIHUX B 3TOM MECTE TPEIIHUH.

B 7THX MecTax Takxe CleuyeT MpeLyCcMaTpuBaTh TIUATEILHYIO YKIIAAKY ¥ YIIJIOTHCHHE
IPYHTOBOTO MaTepHala, jjis1 4ero B KOHTAKTHBIA e€ro cJIoH (TOJIIMHON OKOJIO JABYX METPOB)
HEOOXOMMO YKIaAbIBATEL OOJee YBIAXHEHHEH U TulacTHUHbIA Matepuan. [ns obecneuenus
HAJIKHOrO MPHUMBIKAHUS Teja IIOTHHB! K OCTOHHOMY COOPYXEHMIO CIEAYET, KaK MpaBHIIO,
IpeyCMaTpUBATh YKJIOH CONPSIKAIOLINX I'PaHEH COOPYXEHHSA B CTOPOHY 3EMJISSHOM IJIOTHHEI
He Oonee yem 10:1.

575 Jns 3eMAsHbpIX IUIOTHH ¢ OPOTHBO(GWILTPAMOHHBIMHU YCTPOMCTBAaMH U
OJTHOPOAHBIX  3EMJISHBIX  IUIOTMH,  BBIIOJNHAEMBIX M3  IVIMHUCTBIX  IPYHTOB  Ha
CUJTBHOQUIbTPYIOIMX AJUTIOBMATbLHBIX OTJIOXKEHHAX, NEPEKPHLIBAIOIIUX CKaNbHbIE IOPOILI
OCHOBaHHs, NMpH HEOOIBWION (IO S M) MOLIHOCTH CJI0S AJUTIIOBHSA, KaK NPaBHJIO, CIIC/YCT
JIOBOJIMTH TPOTHBOGIILTPALHOHHEIE yCTPOHCTBA 10 CKaIBI BPe3KoH 3y0a.

[Tpy MOUHOCTH ALTIOBMANBHOTO Ciost Gonee 5 M CIACAYET CPaBHUBATL BapUAHTHI
IJIOTUH C SAPOM M INPOTHBOQHWIBTPAUMOHHOH Iperpafod (UEMEHTaLMOHHON 3aBECOH,
GeTOHHOM CTEHKOM M Ap.) ¢ IUIOTHHAMH, UMCIOIMMHY HPOTHBOGUILTPALIMOHHOE YCTPOHCTBO
B BUJIE 9KpaHa ¥ MOHYpa.

IIpoexToM HEOOXOAMMO IIPEdyCMATPUBATH CONMPSXKEHUE INPOTHBOGUIBTPAIMOHHBIX
YCTPOMCTB IUIOTHHBI ¢ OCHOBAHMEM B MECTE NPHUMBIKaHMs 3y0a K cKane (HampuMep, IyTeM
MHBEKIHKM PAacTBOpAa B MECTe NPHMBIKAHMsA, a B ClIydae HEOOXOIMMOCTH — YCTpOHCTBa
IIPOTUBOPUIETPAIIMOHHOHN 3aBECHI).

I'myOvHy BHcSYeH NpOTHBOGWIBTPALMOHHON NpErpaasl ¥ JUIMHY NOHYpa CICIyeT
yCTaHaBJIMBAThL HA OCHOBAHUN (PMILTPALIMOHHLIX PACUETOB,
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IMIpumedanus

| DwibTPaLMOHHBIA PACYET OCHOBAHMIA TPYHTOBBIX TIOTHH (3CMISIHBIX M KaMEHHO-3eMJIAHBIX) MpH
YCTpoHCTBE  MPOTHBO(HIBTPALMOHHON 3aBEChl  JIOJDKEH 3aK/II0YaThCs B ONpeecHHM  (DHIbTPaUMOHHOM
NPOYHOCTH IPYHTOB OCHOBAHMA, MPH KOTOPOHA 0GECreYMBaeTCs HAAEKHOCTb MOA3EMHOIO KOHTYPa B NEPHOL
IKCIUTYATaUMM U 3KOHOMHYHOCTDb €10 CTPOUTEIBCTBA.

2 OuisTPALMOHHBI PacueT NpH ONpPENeNeHNH NApaMeTPOR NPOTMBODUILTPANMOHHOM 3aBeckl (FmyOuHa
3aBeChl, TOJILIMHA M IUAr CKBAXKMH) B OCHOBAHHM TIDYHTOBbIX IUIOTMH JAOJDKEH BBITIONHATLCA NpPH YCJIOBHH
AEHCTBHA MAaKCHMAJIBHOTO HAIlOpa Ha JJIEMEHTbI KOHCTPY KLU NOA3EMHOr0 KOHTYPa C Y4€TOM CBOHCTB IPYHTOB
OCHOBaHHA (CKaJIbHbIE, HECKa/IbHbIE, CY(P(PO3INONHO-YCTONYHBRIE U Ap.), 3aNTyOIeHHs IOBEPXHOCTH BOAOYIIOpa
u J1p.

5.76 Ilpu conpsukeHHM MPOTHBOQUIBTPAIIMOHHBIX YCTPOUCTB IUIOTHHBI ¢ HAKJIOHHBIMHA
HEPOBHLIMH IIOBEPXHOCTSMHU CKAIBHBIX O€peros cielyeT IpelycMaTpPUBaTh IOATOTOBKY
[IOBEPXHOCTH CKaJBl OT I'peOHS IUIOTHHBI (Apa, 9KpaHa) K OCHOBAHWIO ¢ NOCTENIEHHBIM
ynonoxenueM, 6e3 pe3KMX [EepeloMOB, ¢ HAUMEHBINMM TCXHUYECKM M IKOHOMHYECKH
OOOCHOBaHHBIM HAKJIOHOM OCpErOBBIX KOHTAKTOB, CPE3Ky BBICTYIAIOMMKX YYaCTKOB
IIOBEPXHOCTH CKaJIbl U BEIPABHIBAHHE OETOHOM MECTHBIX NOHMKEHHH,

Yron Mexay CMEXHBIMM y4acTKaMH TIOBEPXHOCTM CKajdbl B CONPSXKEHHH C
IIPOTHBOGMILTPAHOHHBIMH YCTPOHCTBAMH He JO/DKEH MpeBbimarsh 20°,

Ouepranue npojionbHOrO NpoGuis INIOTHHBEL [0 OCHOBAHHIO CJIEAYET Ha3HAyaTb HA
OCHOBC PE3YJIbTATOB pacyeTa €ro HampsHKeHHO-Ae(GOPMHUPOBAHHOIO COCTOSHHUS M3 YCIIOBHS
HeJOIyeHNs 00pa30BaHuUs TPEIIKH.

5.77 llpu conpshKeHMH HETPYHTOBBIX MPOTHBOMUILTPANMOHHBIX YCTPONCTS IIOTHHE!
(nnapparma, 5KpaH) C OCHOBaHHEM M OeperamM NOCPEACTBOM GeTOHHOrO 3y6a, IUIMTHI HIIH
MOTEPHBI, a TaKXe HEIOCPEACTBEHHO C OCTOHHBIMH  COOPYXCHHAMH  CIEIYeET
npeIyCMaTpuBaTh Ha  KOHTAKTE€ €  ONOPHOH  IUIOCKOCTBIO TePMETHYHOrO  LIBa,
obecrnevnBaomero cBOSGOIHBIN IOBOPOT HIM TOPH3OHTAILHOE OTHOCUTENILHOE CMEIIEHHE
IPOTUBOGHISTPALIHONHOIO YCTPOMCTBA B ONOPE OT TIMAPOCTATHYECKOM HArpy3ku 0e3
HapyLIEeHHs BOJOIMPOHUIAEMOCTH LB,

578 B 3emisHbIX IUIOTMHAX Ha CHJILHOTPCIIMHOBATBHIX CKAIBHBIX OCHOBAaHMSIX, IO
KOTOphIM (B TOM 4YHCJIE M I10CJIEC OTTavBaHHUS) MOXET MPOUCXONHTHL ONacHas Uid Teja
mwiotuHsel  QuiIbTpauus, HeoOXOAMMO  NpeaycMarTpuBaTh  YCTPOHCTBO  3y6a o
IIpoTHBOGHIFTPAIIHOHHON 3aBeChl IO HUM, a TAK)Xe MOBEPXHOCTHYIO HHBEKIHIO PacTBOpa
(LEMEHTAIMOHHOrO, ITTMHUCTOTO M MEJNKONECYaHOTO C BSOKYIIMM) B JYIpelesnaX IOIOIIBbI
NPOTHROGUIBTPALIMOHHOTO YCTpOoCcTBA TIOTHHBL [IpoexTMpoBaHHEe OAHOPOJHBIX ILIOTHH
6e3 npoTHBOMMILTPALMOHHBIX YCTPOUCTB B TAKHX CIIy4HasX JOJDKHO OBITH COOTBETCTBEHHO
000CHOBaHO.

5.79 Ilpu DpOEKTHpPOBAaHMM 3EMJISHBIX IJIOTHH Ha ciaGoBOJONpPOHHIIAEMOM (B TOM
YHCJIC TI0CTE OTTaMBaHMsA) W CNabOTPEIINHOBATOM CKalNbHOM, NOTYyCKAaJbHOM M TIIMHUCTOM
OCHOBaHMAX  JIONyCKaeTcd  IpeaycMaTpuBaTh  YKJIAAKy TpyHTa  Teja  IUIOTHHBI
HEMOCPEICTREHHO HAa OCHOBaHUE 6e3 NpOTHBOQUILTPALMOHHBIX YCTPOHCTR.

Ilpy npoekTUpOBaHWH TPYHTOBBIX IUIOTHH BBICOTOH Ooiee 50 M B y3KOM KaHLOHE
KOpBITOOOpa3HOro MNpoduis Ha CKAIbHBIX H HOJNYCKAIBHBIX OCHOBAaHHMAX MOXHO
IpelycMaTpuBaTh NPUMBIKAaHUE A0pa IUIOTHHB! K OCHOBAHMIO Yepe3 MacCHBHYIO OETOHHYIO
npoOKy ¢ paclojOXEHHBIMH Ha He#l (IpH HeoOXOAMMOCTH) XeJe300eTOHHBIMH JIPEHAXHO-
CMOTpOBBIMH  (I[EeMEHTanMOHHbIMK) Trayepesmu. [IpoGka pomxHa OblTh paspesaHa
NPOAOJIBHBIMM  TEMIIEPATYpPHO-ACPOpMAIMOHHBIMA  IIBaMH. [IpH  CHJILHOTPEIIMHOBATOM
OCHOBAHMM TIPOOKA WMCHONB3YyeTCHd JUIS OCYLIECTBICHHs IUIOMAAHON YIUIOTHHTEILHOM
LHEMEHTAUH.
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5.80 B MecTax conpsbkeHUs Tela WM NPOTHBOGHIBTPAIOHHOIO YCTPOHCTBA IIOTHHEI
C OCHOBaHMeM, OeperaMd M OCTOHHBIMH COOPYXXEHHAMH CJICOYET IIPeoyCMaTpUBaTh
TINATEIBHYIO YKJIJIKy W YNIOTHEHHe I'pyHTa BOJIM3M TOBEPXHOCTH CONPSIKEHU, JUIS YETo
KOHTaKTHBIM cioi (TonmmuoM 2 -3 M) HeoOX0oAMMO OTCHIIATE U3 rpyHTa Ooiee
ILIACTUYHOI0, MEHEE BOJOIPOHULAEMOro u Gosee BiraxHoro (ae 6osnee dem Ha 1-3 %), uem
TPYHT OCTAJIBHOTO TEJIA MJIOTHHBI HJIH TPOTHBO(PHUIBTPAMOHHOIO YCTPOHCTBA.

5.81 Ilpy mnNpoeKTHpOBaHHH B OCHOBAaHMH I[UIOTUHBI NPOTHBOQUILTPALMOHHBIX
YCTPOHWCTB (LUIMYyHTOBBIM psifi, CTEHKA W3 OCTOHA, TMIMHUCTOIO TPYHTA WM BO3BOAMMAS
METOJIOM «CTCHa B TPYHTE» HMHBEKIWOHHAas 3aBeca, MEp3JIOTHAasd 3aBeca M Jp.) CIEIyeT
IpeXycMaTpUBaTh COMpPSDKEHHE HUX HEHOCPEACTBEHHO C MNPOTHBOQMILTPAMOHHBIMK
yCTpoMCTBaMH Tela IUIOTHHBI (PO, SKpad Wik auadparma).

5.82 Conpsratomuye ycTpoHCTBa 3¢MIISHBIX IUIOTHH ¢ GETOHHBIMH U XKeJe300€ TOHHBIMH
COOPYXKEHHAMH JOJDKHBI 00ECIICUNBATh;

3alMTy 3€MJITHOM IIOTHHBI OT pa3MbiBa BOJOH, MPOIYCKAEMOHN 4Yepes3 BOAOCOPOCHBIE
COOpY KEHHS;

IUIABHBIA TIOAXOJ( BOJIbI K BOJONPHUEMHBIM U BOJJOCOPOCHBIM COOPYIKEHHUAM CO CTOPOHBI
BEpXHeEro Obeda, IIABHOE PacTEKaHUE IOTOKA B HIKHEM Obede, NpejoTBpallaoniee NoAMbIB
TeJla ¥ OCHOBAHHUA INIOTUHBL,

IPEJOTBPALICHNE ONACHOH (HUIBTPALMK B 30HE IPUMBIKAHHUA.

IpoexTsl conpsiraronux ycrpoiicts mwiotH [ u Il kiaccoB n0mKb! ObITE 000CHOBAHBI
JAHHBIMHM THAPABIMYECKHX ¥ QHUIBTPAMOHHBIX HCCICA0BAHUI.

5.83 Jlna obecncueHHss HaAEKHOTO MNPHUMBIKAHHS Teja 3E€MJISHOH TIJIOTHHBI K
OETOHHOMY COOPYXKCHHIO CIIEAYET MpPeyCMATPUBATh YKJIOH CONPATAOINX I'paHei O¢TOHHOH
KOHCTPYKIMH € 3¢MJISIHON HACBIIBIO He Kpyue, yeM 10:1.

ConpsxeHne 3eMJISSHOM UIOTHHBI ¢ OETOHHBIMH COOPYKEHHSIMHU, IIPOPE3aIONINMH €€
TEJIO, CNIEYET OCYIECTBIATD JUls IUIOTHII, HMCIOIIUX TPOTUBO(UILTPALIHOHHBIE YCTPOHACTBA,
B 30HE JTHX YCTPOMCTB, a I OZHOPOAHBIX IUIOTHH — B Ipejejax BEPXOBOTO KJIMHA H
LIEHTPAIBLHOM YacTy IIIOTUHEL.

ConpsoxeHue Tena 3eMJITHOM IUIOTHHBI ¢ OETOHHBIM COOPYXKEHHEM HAUICKUT
OpeaycMaTpuBaTh B BHJIE 3aJ€JaHHBIX B HEro auadparM, BpE3alOlIUXCAd B 3EMIISHYIO
TJIOTHHY (IINYHTOBbIHA psif, OeTOHHAs cTeHKa U Ap.). [InuHy avadparM CONpsXeHWs ClejyeT
YCTaHAaBJIMBATL HA OCHOBAHMHU (UIIbTPAIIMOHHBIX PACUETOB.

IIpoTuBOQUIBTPAllNOHHBIE YCTPOMCTBa B OCHOBAHMH 3eMJIAHBIX MIIOTHH M GETOHHBIX
COOPYIKEHMH IOJDKHBI OBITh B3aHMOYBA3aHBI.

5.84 Ilpy cONpsKEHHH YYACTKOB 3€MJISHOM IUIOTHHBI, BBIIOJIHSAEMbBIX HACBHIIHLIM U
HAMBIBHBIM CIIOCOOaMHU, HEOOXOAMMO MpexyCcMaTpuBaTe MEPOIPHATHSA, HE JOIYCKaIOIHUe
COCPEZIOTOYEHHYIO GHILTPALMI0 B MECTE CONPSKEHHs M HEPABHOMEPHYIO OCaIKy Teja
IUIOTUHBI K OCHOBAHHS,

6 3eMyHbIe HAMBIBHBIE IOTHHBI

6.1 KoHcTpykupu IUJIOTHH, BO3BOJMMEIC METOJOM OTCBHIOKM TPYHTOB B BOJY,
PEKOMEHyeTCsl Ha3HaYaTh B COOTBETCTBHH ¢ Tabiuued 4, pucyHkamu 4, 5 u 4.3, a TaKxke
PEKOMEHAUSMH NpUIoKeHHd b.

6.2 Ilpu BHIOOpe KOHCTPYKLMM IUIOTHHBI CJICAYET CTPEMHMTHCS K MAaKCHMaJbHOMY
HCIIOJIL30BAHHIO E€CTECTBCHHBIX T'PYHTOB, HE TpeOYIOIIMX COPTHPOBKH IpH pa3paboTke
Kapbepa WU BRIEMKH.

26

CI1 39.13330.2012

6.3 Ilpy HanMYuM COOTBETCTBYIOUMX KapbEePHBIX TPYHTOB NPEANOYTEHHE CIIEAYET
0T/JaBaTh OJHOPOAHBIM  TIECUAHBIM TUIOTHHAM, XapaKTepuU3yeMbIM  BBICOKOH
TEXHOJIOTUYHOCTBIO NPOU3BOJCTBA paborT.

OnmHopoxnble mecyaHble IUIOTHHBI  PaciilaCTaHHOro npoguius co  cBOOGOAHO
(bopMHUpPYEMBIMH OTKOCaMH CJIEAYET MPUMEHSATH PY TEXHHUKO-DKOHOMHYECKOM 0O0CHOBAaHHMH
B Cjy4ae 3aJieraHus cJ1abblX TPYHTOB B OCHOBAaHHM, HEOOXOJMMOCTH YMEHbIICHHS 0OBheMa
KPETITIEHU OTKOCOB, a Tak)Ke IIPH HaMBIBE 1101 BOJLY.

Ilpn mpoexkTHpOBaHMM IUIOTHH Ha CNabbIX M 3aTOpQOBAHHLIX T'PYHTax OCHOBAHMS,
0OBO/JIHEHHBIX U 3a00I0YEHHBIX TEPPUTOPHSX, JOITYCKAETCA HEe HPeyCMATPUBATD HOJIHOCTLIO
WIA YacTH4YHO paboTel [0 YJAICHHIO NOBEPXHOCTHOTO CJIOS TIPYHTa OCHOBAHHMA H
pPacTUTENLHOCTH IIPH YCJIOBUHM, YTO 3TO HE MNPHUBEAET K HApyUICHUIO YCTONYHMBOCTH H
(GrIIBTPaLIHOHHON IIPOYHOCTH COOPYKEHHS.

Ilpu BO3BCICHUM OAHOPOIHBIX IJIOTHH Ha cNabbIX IPYHTaX OCHOBAHMsA CIEAYET, Kak
IPaBUJIO, HAMBIBATE YIMMPEHHYIO HIIKHIOKO YacTh («IMOIYILIKY»), @ BEPXHIOK YacTh BO3BOUTH
1nocie cTabHIM3aluH 0Ca0K KITOAYIIKH Y.

6.4 HeomHOpOAHBIC INTOTHHEI CIELYET IPOCKTHPOBATD [IPH HATHUMK COOTBETCTBYIOLIAX
KapbepHBIX TFPYHTOB H HEOOXOAMMOCTH CHIDKEHHS (QWIBTPAIlMOHHOIO pacxoia Iio
CPAaBHEHHUIO C OJHOPOJHBIMH IJIOTHHAMH, & TAKXKE IJIs YMEHBIIEHUS o0beMa Tesa MITOTHHL.
[Ipy 3TOM cliefyeT YYUTBIBATh YCIOXKHEHHUE TEXHOIOTMH HIPOU3BOACTBA paboT M0 CO3AHUIO
AJpa ¢ 3aJJaHHBIM pa3sMEPOM M COCTABOM TPYHTa M HEIOINYIIECHHUIO ero INepeMblBa KPYIHBIM
TPYHTOM.

Jns obecrniedeHus! OXHOPOMHBIX CBOKMCTB S/Ipa 3aJ@aHHOrO pasMepa ¥ HCKITIOUYECHHUS
IepeMbIBa KPYIIHBIM I'DYHTOM JIONMYCKAeTCS BKJIIOYATh B MPOEKTHl NPHU COOTBETCTBYIOIIEM
000CHOBaHHH, [IPUHYAUTEIBHOE NIEPEMCIIMBAHNIE IPYHTA B IIpeeiax NpyIKoBOH 30HbI Aapa
TJIOTHHBL

6.5 HampiBHBIE IUTOTHHBI ¢ OOKOBBIMH HaCBIIHBIMH MM KaMeHHO-HaOpOCHBIMHU
[pU3MaMu CJIelyeT NPUMEHATh TIPH YCJIOBHH HCITOJIb30BAHHS BBICOKMX MEPEMBIYEK MJIH
KaMHS M3 IOJIE3HbIX BbIEMOK KOTJIOBaHA. 1pH MpOEKTHPOBaHUM MIIOTUH IS CEHCMHHECKHX
palloHOB HeOOXOOUMO NpelycMaTpHBaTh YCTPOMCTBO KaMCHHO-HaOPOCHBIX MPU3M H
CEACMOCTONKOTO KPEIJIEHHsI OTKOCOB,

Tabnumna 4
Buz 1uotHHs1 I'pyHTBI TENa NIOTHHDBI Crnoco® Bo3BEASHUA TIIOTHHBI
1 2 3
OuHopoaHas:
C MIPUHYAUTENIEHO Tecku, cyrniecu, CYrMHKH JIBRYCTOPOHHHNH HAMBIB C
bopMUpyeMBIMH OTKOCAMHU (B TOM YMCII€ JIECCOBH/IHBIE) JambGamy 0OBaOBaHUA HA
(pucyHok 4, a) OTKOCax
co cBOOOHO [Mecku, rpaBuiiHbie (IpECBAHbBIE) OnHoCTOPOHHUN HAMBIB €
($opMHUpPYEMBIMH OTKOCAMH — nambamu 0O0BaNOBaHMS Ha
BEPXOBBIM (pPHCYHOK 4, 6) HH30BOM OTKOCE (PHCYHOK 5, 6)
U 060UMH ¥ LIEHTpabHbIH HaMbIB Oe3
J1am6 oGBanoBaHusA
y3KonpodwibHas To xe I1oHepHBIH HAMBIB C BBIITYCKOM
(pucyHoK 5, 8) MyJbMB! U3 TOpLA TPYOBI 1
HeNpepbIBHBIM YCTPOHCTBOM
06BaIoOBaHus MO OTKOCAM
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Oxonuarnue mabauyol 4

BHI IUI0THHBI

I'pyHTHI TEa MAOTHHBI

Crocob BO3BEACHHSA TIOTHHBI

1

2

-

3

Heonnoponnas:

¢ sapoM (pHCYHOK 4, 6)

I'paBuitble (ApecBsHbIE),
rajeyHuKoBble (EcOEHUCTBIE) C
coJiep>KaHHEM IecHaHbIX U
IJIHHUCTBIX (paKuuii

JByCTOpOHHMI HaMBIB C
nJambamu oOBasoBaHHs Ha
OTKOCaX M OTCTOHHBIM NpPYAOM
B LIEHTPaJIbHOM YacTH [UIOTHHB
(pucyHok 5, a)

C UEHTpaJIbHOH 30HOH
(pucysok 4, 2)

I"'paBuiitble (apecBaHbIE),
raneuHyKoBsie (1ebeHucTrie)
WJIH TIeCHaHble Pa3HO3EPHHUCTEIE,
coleprKallie MEJIKO3CPHHUCTBIE
dbpakunm

To xe

KomOunupoBanHas:

C HACBIIHBIM S/IPOM U3
ITIMHUCTOrO TPYHTA U
HaMBbIBHBIMH OOKOBBLIMU
30HamM¥ (pPUCYHOK 4, 0)

I'paBuiiHbie (ApecBsHbIE),
FaJICYHUKOBBIE (1IeOCHUCTRIC)
UM TICCHAHBIE

JBYyCTOpOHHUIT HaMbIB €3
npyna

¢ HachINHbIMK GaHKeTaMU U3
TOPHON MacChl ¥ HAMBIBHOH
OJIHOPOJHOH LEHTPAIbHOM
30HOMH (pHUCYHOK 4, e)

To xe

To ke

€ UEHTPaJIbHON HErPYHTOBON
nradparmMoil ¥ HaMbIBHBLIMU
OGOKOBBIMHU TIPU3MAMH

»

OnHOCTOPOHHHI HaMBIB
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AN . 4 6.6 Hambisno#i cnoco® Bo3BeneHMS MIOTHHBI JOTYCKAETCs COBMEIATH C HACHITHBIM,
H1 ! i “ ; : w5z KOTJla, HalpuMep, BEpPXOBYIO NPH3MY IUIOTHHBI HaMbIBAOT W3 IeCKa, a HU30BYIO U3
. (I i ”1 {4 ; 5 % IpaBUHHO-TAIEYHUKOBOI'O IPYHTa.
Elgm | ® 5‘:} & % g 6.7 B npoeKThl HAMBIBHBIX TUIOTHH CJICJfyeT BKIIOYATh MEPONPUATUA HO 00SCIIeUEHHIO
eV 4 f ] = g?ﬁi z % ‘§ Ka4yeCTBa HaMBIBa I'PYHTa ¥ YCTAHOBJIEHHOM NMIOTHOCTH €T0 YKJIQJKH, a TAKXKE yCTOHYHMBOCTH
:ﬁwj— / g = c g OTKOCOB IIJIOTHHBI B CTPOHTEIBHBIH II€pUOJ, B YACTHOCTH, C YYETOM (HIBTPALMOHHOIO
£ < g e 2% NOTOKa, 0Opa3yrolleroca 3a c4eT BOJOOTHAYH CBEKEHAMBITOIO TPYHTa, HHQUIbTpalUy C
" K s :.:; g 2 =23 NOBEPXHOCTH HaMbiBa M M3 OTCTOHHOTO mpy/na. /s HaMBIBHBIX TUIOTMH JOJDKHA OBITDL
\ o, ] 4 z. Ele YyCTAHOBJICHA IIpeJieNibHas MHTEHCHBHOCTh HMX HaApalllUBaHUS MO YCIOBHIO 0OecIieyeHus
;‘f “\ 4 g é I BOJOOTAAQYM HAMBITOIO TPYHTA, a [Uld 4acTel IUIOTHH, HAMBIBAE€MBIX IIOX BOAY — HPEAEIIBI
N 2 , 1 é z 5 g IIOJIBOJHOH ¥ HaJABOJHON KPYTHU3HBI OTKOCA.
\ / \ 2 ' 4 / 25 ; MHTeHCHBHOCTD HaMmbiBa HEOOXOAMMO Talkke KOHTpOJMpoBaTh, Habmromas 3a
L Hli \ s A 1 § EREREN - BEJIMYHMHOMN IIOPOBOTO JABJIECHHUSL.
e SN 5 AN SEED B
= — 1] N é i 3 ;j : § i TpeGoBanusa k maTepuaiam
“;r ﬁ§ b % g é% ;:’ Z 6.8 3epHOBOH CcOCTaB KapbepHBIX TIPYHTOB CJIEAYET CYUTATh OCHOBHOH
I AVE IR g5 £ £y 2 XapaKTepHUCTUKOM I OLCHKH TEXHHYECKOH BO3MOXXHOCTH BO3BEIECHUS HAMBIBHBIX IUIOTHH U
= I BN 1IN £ . Z 3KOHOMHMHYECKOH 11e51eco00pa3HOCTH BHIOpAaHHOH KOHCTPYKIIMH.
“[ SUE }‘§ / 3 E z = i\g ol CojiepakaHHEe OpPraHMYECKMX M BOJIOPAaCTBOPUMBIX IPUMECEH B IpYHTax [Uld HaMbiBa
== Tj!'\\} % :s: '_33 gg z IUIOTHHBI ClIeNyeT AOMYCKaTh B KOJIMUECTBAX, MPH KOTOPBIX WX OCTATOK B TEJie HAMBIBHO!
Ll N L ] STz & IJIOTHHBI 1IOC/IE MPOU3BOACTBA PaboT M0 ee HAMBIBY OY/IET HE BbIlE BEJHYMH, YKAa3aHHbIX
© - = 23 3 B5.5.
g. Y % é a 6.9 IIpeaBapuTesbHYIO OLIEHKY [IPUTOJHOCTH KapbLepHOTO IPYHTA J/IS HaMBIBA ILIOTHH,
52352 z B 3aBHCHMOCTH OT 3€pHOBOTO COCTaBa CJIEAYET IMPOU3BONUTH 110 rpaduKy, IPUBEIECHHOMY Ha
; ?, g Z pucyuke 6.
\” z ,. .2 IpennouruTenpupIMU 111 HaMbIBa OAHOPOIHBIX IJIOTHH SIBIAKOTCA IIECYaHble TPYHTHI
& iy E I rpynnel;, necyansle u rpaBuitHbie rpyHTHI I rpynmoms! LienecooOpa3no mpeaycMarpuBaTh A
3 = § HEOJHOPOIHBIX IUIOTHH C MEJIKONECYaHO! IIEHTPaIIbHON 30HOH MJTH INIMHHCTBIM SIPOM.
£y = & Cynecu (IIl rpynna), cyrmuuke (IV rpymma), rpaBuiilible M TajJIeYHUKOBBIE TPYHTbI
zE =] (V rpynnma), a TakXe JICCCOBHUJHbIC TPYHTBl MOXHO HCIOJIL30BaTh Ui HaMblBa IIpH
§ N é g COOTBETCTBYIOIIEM  TEXHUKO-DKOHOMUYECKOM oOocHoBanuu. Ilpu 3TOM cymecn H
~ s . B NIECCOBUJIHBIC CYTJIMHKH CIEAYET WCIONB30BATD JJis HAMbIBa OJHOPOJAHBIX IJIOTHH, & TaKKe
oz & JUIi  HaMblBa IECHTPaIbHOM C1aGOBOJONPOHUIIAEMON 30HBI HEOJHOPOJAHBIX IUIOTHH,

npy

© PACHPCACIHTEIBHELIM HYALHONPOBOLL

!

I'paBUMHO-TAJIEYHUKOBBIC I'PYHTHI — JUIsl HAMbIBA OOKOBBIX 30H 3THX IUIOTHH.

3anac rpyHTa B Kapbepe nospkeH Obith B 1,5 — 1,8 pasa Oosawpme oObeMa IpyHTa,
HPHHSATOTO B NPOEKTE MIOTHHEL

Ilpn BBIOOpE KaphepOB MHIKCHEPHO-TEOIOTHYCCKUE M3BICKAHUA CIEAYET MPOBOAUTH C
JETATBHOCTBIO, TIO3BOJIAIOMICH BBLIEIMTH M HCKIIIOYHThL M3 3alaCOB y4YAaCTKH IPYHTa, HE
OTBedalolero TpeGoBaHMAM YKIAJAKH B IUIOTHHY, a TakXKe He MOJalouierocs paspaboTke
CpPEJCTBaMH THIPOMEXaHH3aINH.

I'pyHT 1yis HaMblBa IJIOTHH JOJDKEH OBITH MPOBEpEH Ha COAEp)KaHHE HeraGapUTHBIX
BKJIIOYECHHH (BaJlyHOB, KaMHeH U T.11.), HE LIPOXOIAILHX Yepe3 IPyHTOBBIE HACOCHL,

6.10 11 HEOMHOPONHBIX IUIOTHUH NPEIIOYTHTEIIBHBI TPYHTHI C BBICOKOH CTENMECHDBIO
Pa3HO3EPHUCTOCTH, HAIPUMED, TPABUMHBIE C IBUICBATHIMU, [IMHUCTBIMU QpaKuuaMy U IpH
COZIepXKaHUK NecyaHbIX JacTul He Meree 25 — 30 %. ConeprkaHue B gApe MNIMHUACTBIX YaCTHIL
pasmepom d < 0,005 MM pmomyckaercsa He 6osee 20 % mo yCI0BHAM KOHCOAMJAIHH IPYyHTa;

o~

AAMDA ICPBHMHBOTO OQOBAIIOBANHAL

ABYCTOPOHHAH HaMblB HCOAHOPOAHOH ILTOTHHDBI € SLIPOM. ¢

&

[t}
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OoNee BBICOKOE COACP)KAHME TIIMHMUCTBHIX YacTHIl CJEXYeT JOMYyCKaTh NpPH CHEHMATbHOM
0o00oCHOBaHUH.

I'panniibl 30H (PpakuMOHMPOBAHMA W OCPEAHEHHOIO 3CPHOBOTO COCTaBa HAaMBITOTO
TPYHTa OIPENEIIAIOTCS B COOTBETCTBHH ¢ PEKOMEHIAIIMAMHY NpIioxeHus E.

6.11 B0o3MOXHOCTH NMpPUMEHEHHA I HaMblBa MCKYCCTBEHHBIX CMECEH TI'DYHTOB H3
PasHBIX KapbepOB HWJIM COPTUPOBAHHBIX KapbepHBIX IPYHTOB JOJKHA OBITH 00OCHOBaHA
TEXHHUKO-3KOHOMHYECKUM PacyeToOM.

6.12 I'lpr HEOOXOAUMOCTH ClIeAYET NPeAyCMaTpUBaTh JOMOIHATEIIEHOE HCKY CCTBEHHOE
YIJIOTHEHHEe (IMyOMHHOE TUAPOBHOPHPOBAHHE, YIUIOTHCHHE B3pBIBAMH, IIOCTIOHHOE
YIUIOTHEHHE WM YKATKy ¥ Ap.). MeponpHusTis o JONOJHHUTEIHHOMY YIUIOTHEHHIO JOKHBI
OBITE 060CHOBAHBI, KaK IPABKJIO, [10JIEBEIMHU OIBITHLIMU paboTamu.

OpaknMoHHPOBAHHE IPYHTA B TeJle MJIOTUHBI

6.13 (dpaxuMoHupoBaHHEe TpyHTa B TOMEPEYHOM MpodHIe IUIOTHHBI B Pe3ynbTare
THAPABIIMYECKON DacKIaKH CleyeT Y4UThIBATL [pU KOIQPUIHEHTE pPa3ZHO3IEPHUCTOCTH
HaMbiBaeMoro rpyura Keojo > 2,5 min Koo o > 5. Packnagka rpyHTa 3aBHCHT OT €ro
3€PHOBOI'0 COCTABA, Pacxo/ia MyJNbIIbl U €€ KOHCHCTCHIUY, ITMPUHBI IJIKa HaMBIBa.

6.14 Ilpu ompeneneHun 3¢pHOBOrO COCTaBa I'PYHTA HAMBIBHBIX IUIOTHH HEOGXOIHUMO
YYHMTBIBATh OTMBIB U COPOC MEJIKHX YacTUI| IpyHTa. [Ipu BO3BEICHUH MTECYaHBIX OHOPOIHBIX
IUIOTHH cenyeT o0ecneynBars cOPOC MIMHMUCTBIX M YACTHYHO MbUIEBATHIX YACTHIL, OAHAKO
TEXHOJIOTHYECKH HEM30EXKEeH OTMBIB M G0oJice KPYIHBIX YaCTUIl BIUIOTE JI0 MCJIKHX IIECUAHBIX.
[Totepy rpyHTa NIpM HaMpIBE€ IIOTHH PEKOMEHIYETCS OINpPEAC/SATh B COOTBETCTBHH C
PEKOMEHAaUUsIMU MpHjioKeHus I .

PacueT HOpMBI OTMBIBA MOXET OBITH OCYINECTBIIEH 10 JAHHBIM OpUIOKeHuUs J1.

Ipy nampiBe HEOAHOPOIHBIX MIOTHH COPOC IJIMHUCTBIX YACTHI[ CACAYET HA3HAYATDH C
ydetoMm 6.10.
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Pucynox 6 ~ I'pyunnbl rpyuToB, HCno/ib3yeMbIX [Jisi HAMbIBA [JIOTHH

6.15 Tlpu nNpoexTHPOBAHMK OXHOPONHBIX IUIOTHH 3€PHOBOM COCTaB HAMBITOTO TPyHTa
CJICAyET NPUHMMATh N0 CPEAHEB3BEIIEHHOMY COCTaBY KaphepHOT'O IPYHTA C Y4ETOM OTMBIBA
MENIKMX YaCcTHI| TPyHTa LIPH YCIOBHM HE3HAUMTEIBPHON BAapHaLMH B IONEPCYHOM CEYEHHH
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IUIOTMHBI COCTaBa IrpyHTa u Ko3dduuueHTa QuibTpaimd. 1Ipy 3TOM CleayeT yYHTHIBATDL
HeOO0JIBIIOE YBENIHYEHHUE COACPAKAHUS MEIKUX YaCTUL IPYHTA B [ICHTPATLHON YacTH NJIOTHHEI
[pH €€ ABYCTOPOHHEM HaMbIBE H B HauOOIee yIaeHHOMN OT BBIITYCKA ITyJIBIIbI YaCTH IO THHEI
NpU OJHOCTOPOHHEM HaMBbIBE.

6.16 Ilpn mNpoeKTHPOBaHHM HEOAHOPOIHBIX IUIOTHH 3€PHOBOM COCTaB TIPYHTA B
OTHACILHBIX MX 4YacTAX HEOOXOMMMO YCTAaHABIMBATH C YYETOM (PaKIMOHHPOBAHMS IIPH
HaMbIBe.

QpaxIMOHUPOBAHUE IPYHTA IIPU HAMBIBE ONPEICIISIOT 110 aHAJIOraM YT PacucTOM.

OcpeaHeHHBIH 3epHOBOH COCTaB IPyHTa CJIEAYET OINpENeNIATh OTACTBHO JUIA AApa U
OOKOBBIX 30H IUIOTHHEI, @ TakKe JUIA IPOMEXYTOUHBIX 30H. Pa36uBKka npoduis IIOTHHBI Ha
YaCTH IIPMHUMAETCH B COOTBETCTBHH C MMEIOINUMHUCH aHAJIOTaMMU.

Jua mwiotuH [ n Il kiaccoB ¢pakiMOHUpOBaHHE TPYHTA CIACAYET YTOUHATH INPH
NpPOBCACHUU OIBITHOIO HaMblBa, COONIOAast YCJIOBUS TEXHOJIOTHM BO3BENEHHUS JaHHON
IJIOTHHBI.

6.17 lllupuny snpa HEOJHOPOJHON IIOTHHBI CJeAyeT NpelBAapUTEIbHO Ha3Ha4yaTb B
3aBUCUMOCTH OT COCTaBa KapbepHoro rpyHra B npezaenax 10 — 20 % mupuHsl NI0THHBL Ha
JIAHHOM BBICOTE, a LIEHTPAJIbHOM 30HBI M3 MEJIKOINEeCYaHOoro rpyHra — B npenenax 20 -35 %
YKa3aHHOH UIMPUHBL. OJTH pa3Mepbl HAUIEXUT KOPPEKTUPOBAaTh B COOTBETCTBHH C
TpeGOBaHMUAMM pa3jiesia 7 WIH [0 pe3ysibTaTtaM HaudalbHOTO 3Tara HaMbIBa.

OqepTalme H KpeInaeHue 0TKOCOB IVIOTHHDBI

6.18 KpyrH3Hy OTKOCOB HaMBIBHBIX IUIOTHH M BHJ HX KpEIUICHUS Ha3HA4aroT B
COOTBETCTBHH ¢ 5.9 — 5.37; IpH 3TOM KPYTH3HY OTKOCOB CJIEAYET YCTAaHABIUBATh HE TOJIBKO C
Y4YETOM KOHCTPYKIIMH U BBICOTHI TUIOTHHBI, XapaKTEpUCTUK TPYHTOB €€ Tejla U OCHOBaHUs, HO
U C y4yeToM HeOJIarompusTHOrO I YCTOWYMBOCTH OTKOCOB (MIBTPAMOHHOIO pEXHMA,
BO3HHKAIOIIIEr0 B MIPOIECCEe HaMbIBa IUIOTHHBI, a TAK)XX€ OTCYTCTBHUSA B [TEPHOJ CTPOUTEJIHCTBA
TOCTOSHHBIX JIPEHAKHBIX YCTPOUCTBR.

IlpenBapurenbHO CpenHME 3HAYEHUS KPYTH3HBI OTKOCOB HAMBIBHBIX IIJIOTHH MOXHO
Ha3HayaTh IO AQHAJIOTHH C MOCTPOEHHBIMH COOPYXXCHHUSMH B COOTBETCTBHH C JaHHBIMHU
Tabnuupl 5.

Tabnuna S
Bua notuHsl I'pyHTB! OCHOBaHUA KpyTusHa oTkoca
OnHopoaHas necuaHas Ilecuanbie, cynecHauble 1:3,5-1:5
CrapHuHbie OTJOKEHHS, TOPD, Uil 1:5-1.8
HeopnoponHas rpaBHiiHo- CkanbHble, FpaBMAHO-TIECUAHBIE, 1:3-1:4
necHaHas ¢ AapoM IJIOTHBIE TJIVHEI

6.19 Ecnu B pe3ynbTare pacuera yCTOHYMBOCTH OTKOCOB IIIOTHHEI B CTAJIMM €€ HaMBIBa
C y4eTOM TEXHOJIOTHH MPOM3BOACTBa pabOT MOJydaroTcss 0osee IMOJIOTHE OTKOCKHL, Y4eM IO
pacyeTaM OTKOCOB B IIEPHOJ| IKCIUTYaTallMH IJIOTHHBL, KPYTH3HA JOJDKHA OBITH NPUHATA II0
pacyeram I CTPOUTEIBHOTO IEPUOa.

Ilpp HeoOxomumocTH BBIIONHEHHS Oosiee KpPYTBIX OTKOCOB CJE€XYyeT H3MEHHTH
TEXHOJIOTUIO FJIK IPUMEHHUTH KOHCTPYKTHUBHBIE MEDPOIPHATHS, HAIpPUMEP, CTPOUTE/ILHBIN
JpeHaxX.
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6.20 OTKOCBHl HAaMBIBHBLIX IUIOTHH pPAacIUIaCTAaHHOTO Npoduid, (GopMHupyloIuecs HpH
CBOGOJAHOM pPACTEKAHHHM MYIbIb, JIONYCKAeTCA IIPOEKTHPOBAThL 0€3 KpEeluleHHs MM C
OOJIEIYCHHBIM ~I'PABHITHBIM, TaJCYHHKOBbIM IR  OHOJOIMYCCKUM  KPENJIEHUEM TpH
06€eCIICYeHNY ero COXPAHHOCTH B YCJIOBUSX BOJTHOBOTO M BETPOBOTO BO3AEHCTBH,

Ha oTkocax Takux IDIOTAH YPH HEOOXOAMMOCTH CHEIYeT MpeXyCMaTpUBaTh
noriepeunbie OYHBI JUIsi IPeJOTBPAIIEeHHs IIEPEMELIEHH IPyHTa TEYCHUAMH BIOJIb IUIOTHHBIL.

6.21 11Iupuny rpeOHs HAMBIBHBIX MIOTHH CJIEyeT YCTaHABIMBATh B COOTBETCTBHM C 5.11.

MuHHEMaIBEHYIO [IAPHHY peOHS HAMBIBHOH 4acTH NPOQMIIA IIOTHHBI CTPOMTENBHOTO
nepuoja CiaeayeT Ha3Hayarh C y4eTOM BO3MOXHOCTH pabOThl THAPOTPAHCIIOPTHOR yCTAHOBKY
¥ HCIIOJNB3YEMBIX IIPH YKITaAKe IPYHTA CPEACTB MEXAHU3ALUK: IS HEOAHOPOIHBIX IIIOTUH C
LIEHTpaJIbHOM 30HO# — He MeHee 50 M, ¢ AxpoM — He MeHee 70 M, IS OMHOPOAHBIX MIOTHH —
He Menee 20 M.

I[Tpu HeoOXOAUMOCTH BO3BE/ICHHUS IUIOTHHB! ¢ MEHBIIEH MIMPHHOH 110 IPeGHIO BEPXHIOK
€€ 4acTh CJIeJly€eT BLIIOJIHATE OTCHITKON I'PYHTa HACyX0 HIIM OTCHIIKOH B BOAY (IIPY/KH).

6.22 Ilpu 1pOeKTHPOBAHKUH APEHAXHBIX YCTPOHUCTB B TEJI€ HAMBIBHOH 1UIOTHHBL ClIEAYET
yuuThiBaTh TpeOoBaHus 5.52 — 5.72, oThgaBas INpedmoOYTCHHE KOHCTPYKIHAM JpeHaxa,
IPEJICTABICHHBIM Ha pUCYHKE 3 0, O, e. JIpeHaxkHble yCTPOHCTBA, rajepeH, BepTHKAIbHbIC
JIPEHBI M JPYTHE JIOJDKHBI ObITh BO3BE/ICHDI 10 HAMbBIBA U HAJCKHO 3aLUMINCHBI CJIOEM I'PYHTa
Tela IIOTHHLL ECiIM ApeHaXHBIE YCTPOHCTBA BO3BOISATCS TI0CIIE HAMBIBA, TO BBITIOJIHATD HX
CIIE/TyeT I[P OTCYTCTBUH HAMOPa Ha COOPY KECHHUE MM 1101 3aMTON BOJIONIOHMKCHHUA.

6.23 Cpennue 3HAYCHUS YKIOHOB OTKOCOB TpHM CBOOOJHOM HaMbIBE NECYAHBIX |
IPAaBUMHBIX TIPYHTOB (NP TOPLEBOM M OCTakagHOM cmocobe HampbiBa ¢ 10 Y%-HoH
KOHLIEHTPAIMCH ITyJIBLIBI) MOXKHO OPHCHTHPOBOYHO Ha3HAUATh 110 TabHIe 6 ¢ IOCIIe/ Ty omeH
KOPPEKTHPOBKOH 110 JaHHBIM Ha4yaJIbHOrO 3Taria HaMblBa.

[Ipy KoHcucTeHUMH nOyiblbl, orTmuydaromedics ot 10 %-HoH, yKIOH o0TKoca
paccUMThIBAIOT IO hopmyie

o C
i=lp- 3 — , (5)
10
rae C — KOHCHCTEHIIMA My JbIIbl, % 10 Macce;

i10 — YKJIOH oTKoca npu C=10 %.

Tabnauna 6
TpyHT VKJIOH 0TKOCa IIPH PacXoAe IMyJIbIlbl, M /a
<2000 2000 — 4000 > 4000
Iecox: .
MeJIKAH 1/40 1/60 1/100
CpeXHUH 1/33 1740 1/65
KpPYTHBIH 1/25 1/33 1/40
rpaBeTUCThIA 1/20 1725 1/30
I'paBuit 1/15 1/20 1/25

6.24 YWIOH OTKOCa IpH HaMmblBe II0J YPOBEHb BOJbI ONIPEACIIOT 110 PACYeTy B
3aBHCHMOCTH OT 3€PHOBOIO cocraBa rpyHTa. IIpenBapuTeNsHO YKIOH OTKOCZ MOXKET OBITH
npunaT ot 1/10 mo 1/4, npudyeM MEHBIIHE 3HAYCHHS YKIOHA COOTBETCTBYIOT MEJIKUM IIECKaM
IPH HATMYMA TEYSHUS BOJABI B BojoeMe. C yBENMYECHHEM KPYIHOCTH IPYHTA U CHIDKEHHEM
CKOPOCTH TE€UCHHMS YKJIOH OTKOCa YBEIMUMBAETCA.
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Tpe6oBaHHS K PEKOHCTPYKIIHH NJIOTHH

6.25 1lpu pEKOHCTPYKUMM 3€MJSHBIX HAMBIBHBIX IJIOTMH TOBLIUIeHHe rpebis
ONHOPOJHON IJIOTHHBI MOXET OBITh OOECIIEYEHO 3a CYET INPHUMbIBA HU30BOH NPHU3MBI K
CYWIECTBYIOIEMY OTKOCY IJIOTHHBL IIpHMBIB ClefyeT BBIIOJHATL M3 KAphEPHOIO IPYyHTA
bonee KPYNMHOIoO COCTaBa, YeM IPYHT, U3 KOTOPOTO HaMBIT OCHOBHOH MPOQub MIOTHHBL
JlonmycKaeTcs BBINONHATE HU30BYIO IIPH3MY IUIOTMHE!I OTCHINKOH I'PYHTA HACYXO ¢ MOCIOHHOMN
YKaTKO#H.

6.26 Ilpn nopbieHny rpeGHsS HAMBIBHOM INIOTHHEI ¢ SPOM, KPOME IPUMBIBA HU30BOMH
HPH3MBbI, HEOOXOAMMO NpeJyCMaTPHBATh CO3JaHHE IMPOTHRO(GUILTPALIOHHOIO YCTPONCTBA,
BBIIIOJIHEHHOT0, HalpUMeEp, B BHUIE 3KpaHa, CONPSDKEHHOIO C CYMIECTBYIOLUMM SIAPOM,
HJIH IPOTHBOQUIBLTPALMOHHOIO YCTPOHCTBA U3 HETPYHTOBBIX MATEPHAIOB («CTEHA B IPYHTE»
U J1p.).

6.27 Ilpn BemonaHeHHH pabOT MO PEKOHCTPYKUHMH, NEpeJi BO3BEICHHEM HU3OBOM
NpU3MBbl JIOJDKCH OBITb CHAT PpaCTUTENBHBI CJI0H Ha CYHICCTBYIOUIEM HHM30BOM OTKOCE
IUIOTUHDL.

JIo Hauafna MpHUMbIBA HU30BOU MPHU3MBI ILIOTUHEI IOJDKHBI OBITE PEKOHCTPYHPOBAHLI BCE
JIEHCTBYIOIME ApEHa)KHBIE YCTPOHCTRA.

7 KaMenHo-3eMJIsHbI€ H KAMEHHO-HA0pOCHbIE NJIOTUHBI

7.1 Kamenso-3eMisinble ¥ KaMeHHO-HAOpOCHBIE IUIOTWHBI [0  KOHCTPYKLIUH
HPOTUBOGHIIBTPALIMOHHBIX YCTPOHCTB M croco0y mpom3BoacTBa paboT MOApa3AesAOT Ha
NpUBE/ICHHBIE B Tabymue 7 ¥ pUCYyHKax 7 — 9 BHJIBL.

Tabuuna 7
Tun nnoTHHLL KoHeTpykuust npoTHBOGHABTPALIMOHHOTO YCTPOiicTBa
KaMmenHO-3eMnsiHas I'pyHTOBBIN 3KpaH (pHUCYHOK 7, a)
I'pyHToROE s11pO (BepTHKAIBLHOE MJTM HAKIIOHHOE) (pHCYHOK 7, 6)
BepxoBas rpyHTOBas npu3Ma (pUCYHOK 7, 8)
LlenTpanbHas rpyHTOBasA NpuiMa (PUCYHOK 7, 2)
KombGunuposannoe @Y (pucyHok 2, a, 6, 6, 2)
KameHnHo-3eMIIsiHa, I'pyntoBbIl 3KpaH U NoHyp (pucyHok 8, 6)
BO3BOJMMAas Hubexkuuonnas auvagparma (pucyHok 8, a)
HarpagpjeHHbIM B3PbIBOM
Kamenno-nabpocnas DKpaH U3 HETPYHTOBBIX MaTepuanos (pPUCYHOK 9, a)
Jnadparma (pucyHok 9, 6)
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7.2 KaMeHHO-3eMIHBIE U KaMEHHO-HaOpPOCHBIE TUTOTHHBI BO3BOJST KaK Ha CKaJbHBIX,
TaK M Ha HECKAJIbHBIX OCHOBaHMAX. BbIOOp THNA NIOTHHBI 0OOCHOBBIBACTCS TEXHHKO-
3KOHOMHYECKHMMH pacdeTaMM M TpeOOBaHHSAMHU TEXHOJOTMH TPOM3BOACTBAa paboT 110
KPYTIOTOJHYHOM CXEME,

7.3 Ilpu MpoeKTHPOBaHNH KaMEHHO-3eMJITHBIX M KAMEHHO-HaOpOCHBIX IUIOTHH, Hapsay
¢ TpeOOBaHMAMU pasjiena 4, HCOOXOAVMO TAKXKE YUHTHIBATH TpeOOBaHus pasjgena 5 B 4acTy,
OTHOCAIEHCA K  MarepHanaM Jid  BO3BEACHHWS  3€MJIIHBIX  HAChHIHBIX  ILIOTHH,
IIPOEKTHPOBAHUS OTKOCOB M TI'peOHA IUIOTHH, NPOTHBOMMIBTPALMOHHBIX YCTPOUCTB M HX
CONpsUKEHHHM ¢ OcHOBaHUEM, OeperamMy W OETOHHBIMU COODPYKEHMAMH, a TaKXe IpH
pa3paboTke NPOEKTOB PEKOHCTPYKIMU TAKUX IIOTHH.

7.4 Bo3BeneHHC KaMEHHO-3¢MJIAHBIX M KaMEHHO-HaOpOCHBIX IUIOTHH CJEAYET
IpeycMaTpUBaTh OTCHIIKOH KaMEHHOIo Marepuaia (KaMeHHOH HabpocKW, rOpHOH Macchl,
raJICYHUKOBOIO IPYHTa) CIOAMYU, NPUHUMAs MEPHI K €ro YIUIOTHEHHIO (TociofHas ykarka,
THAPOYIIOTHEHUE) HIIM SIpyCaMHM BBICOTOH 3 M 1 Ooree.

7.5 Bo3BeneHne xaMEHHO-36MIIAHBIX TUIOTHH HAIllpaBJIEHHBIM B3PHIBOM JIONYCKAETCS B
O1aronpuATHBIX I 3TOr0 METO4A NPHPOAHBIX YCIOBHSIX:

B Y3KOM cTBOpe — (B/h) < 3, rne B — mupuHa CTBOPa;

IPH CKaJIbHBIX Iopojaax 6eperos, Y/IOBIETBOPSIOMMX TPEOOBAHUSAM, 1IPSABABIAEMbIM K
KaMEHHBIM MaTepuajlaM MJIOTHH.

B3peiBHOH cnoco6 nepeMelieHusT I'PYHTOB KaK TEXHOJIOTMHYECKUH IpHUeM clieayer
HCHOJIb30BAaTh B COYETaHHMM C APYIMMH cHoco0amMH BO3BEJEHHS YaCTH COOPYXEHHS HIIN
OTAEJIBHOTO DJIEMEHTA (BEPXOBOH UM HU3OBOM) NEPEMBIYKH.

[IpoTuBOQMWIBTPaLlHOHHEIE  YCTPOHCTBA  B3PBHIBOHAOPOCHBIX  INIOTMH  CJEHyeT
BBIIOJHATH MYTE€M HMHBEKIIMHM pacTBOpPa B MEHTPAIbHYIO IPU3MY, OTCBIIKOH BEpPXOBOH
cabonpoBnliaeMOl MPHU3MBI MM 3KpaHa, a TaKXe CO3JaHHEM JKpaHa M3 HErpyHTOBEIX
MaTepHayioB. B mpoekTax 3THX IUIOTHH HAAJIEKUT IPEAyCMAaTPHBATL JOBOJKY COOPY>KEHHS
70 HeobxomuMbIx pasmepoB. [lpum Hamzexamem 00OCHOBAaHMH HalpaBIE€HHBIM B3PBIBOM
MOKHO BO3BOJUTb U OJHOPOJHBIE IIJIOTHHBI

TpeboBanns k MaTepHaiam

7.6 IlpuromHocTh MaTepuayia JUis BO3BEJCHMSI KaMEHHO-3EMJISHBIX M KaMEHHO-
HaOpOCHBIX TUTOTHH JO/DKHA OBITE 000CHOBaHA JAHHBIMH MCCJICOBAHUH B JaOOPaTOPHBIX U
HaTypPHBIX YCJIOBHIX.

[lpuroHOCTh CKaXbHBIX TOPOA Kappepa (IO MPOYHOCTH, MOPO3OCTOMKOCTH,
XAMHYECKHM CBOMCTBaM) CJeIyeT YCTaHABJIMBAaTh B 3aBHCHMOCTH OT BBICOTHI IUIOTHHEI,
MECTOIOJIONKEHHMS HMX B npoduie IUIOTHHEL ¥ OT KIMMATHYECKUX YCJIOBHA paiiona
CTPOHTENBCTBA, YUHUTHIBAS YCJIOBUA pa3pabOoTKH U TPaHCIIOPTUPOBAHHUS.

7.7 3epHOBO# cOCTaB KaMEHHOI0 Marepyuaia INIOTUH CAEAyeT NOAOHPATh, HCXO U3:

obecrneueHus TpebyeMOl MIOTHOCTH YKJIAIKH;

y4eTa MECTOIOJIOKECHHUS I'PYHTOB B TeJI€ IIOTHHBIL.

[Ipu cooTBeTCTBYIOMEM 0OOCHOBaHHH JIOITYCKAeTCs MMPEMEHEHHE CIa0bIX BBIBETPEJIBIX
IIOPOJI C YYETOM H3MEHEHMS MX XapaKTEPUCTHK BO BpEMEHH.

OKOHYATELHBIA COCTAB MaTepHaia KAMEHHO-3eMIISHBIX W KaMEHHO-HaOPOCHBIX
MWIOTHH HEeoOXOMUMO TMPHHHMATh Ha OCHOBE TEXHHKO-ODKOHOMHMYCCKHX DPacyeToB
paccMaTpUBacMbIX BapHaHTOB IJIOTHH.

7.8 IlpenenbHyr0 KPYIHOCTH KPYNMHOOOJIOMOYHOTO TIPYHTa, OTCHIIAEMOrO B TEJIO
IUIOTHHBI, ¥ €r0 3€PHOBOH COCTaB CJEIyeT YCTAHABIHBATH B IIPOEKTE B 3aBUCHMOCTH OT
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KauecTBa KaMHs W METOJAa BO3BEAEHMS IUIOTHHBL KpynmHOCTH Marepuana, OTCHINAEMOTrO
OCTOWHO ¢ YINOTHEHWEM, NO/HKHA OBITh He Gonee 1/2 — 1/3 TONIMUHBL OTCHLIIAEMOIO CIIOS,
HO MOET ObITh U O0JIbLLIE B 3aBUCHMOCTH OT HCTIOJIb3YEMbIX YIUIOTHAIOIIMX MEXaHU3MOB.

7.9 Hna mnotun 1 u Il xnaccoB ¢QH3MKO-MEXaHMHYECKHE XapaKTEPUCTHKU IPYHTOB,
HIOJTyYeHHBIE B 1a0OPaTOPHBIX YCIOBHAX MJIM NPHHSTHIC [10 aHAJIOTaM, ClEeAYeT, KaK IPaBHIIo,
YTOYHSTb HCCICIOBAaHUSIMH Ha OINBITHBIX HACBIIAX (IO BO3MOXHOCTH BKJIIOYAaEMBIX B
TOJIE3HbIH O0BEM TUIOTHHBI), IS IDIOTHMH BhicoToR Oonee 100 M Takme HCCleAOBaHUSA
00s3aTeNBHBL.

7.10 Jlna HaOpocku ciejxyeT HCHOJb30BaTh KameHb 0e3 copTHposku. COpTHPOBKY
KaMHs MOXXHO IIPOM3BOJUTE TOJIBKO IIPH HATMYUM COOTBETCTBYIOLIET0 0O0CHOBAHHS.

7.11 Vknanky pasauyHOro Marepuajia 1o 4acTsM [poQuisi IJIOTHHBI, KaK IpaBuIo,
clelyeT HpeJycMaTpuBaTh NpH BbICOTE IUIOTHHBI 50 M u Oosiee, Npu 3TOM INPOYHBIH
MaTepuan CciejAyeT WCHONb30BaTh B Oosiee HANPHKEHHBIX dYacTaX, a Marepuan Oonee
MOPO30CTOAKHX MOPOJ — BO BHEMIHUX 4acTAX 1podumns.

7.12 JHna wMarepuasa, [peJHA3HAYCHHOr0 K YKJIQJKe B TeJO IUIOTHHBI HHUXKeE
TIOBEPXHOCTH BOJBI HJIH IOJIBEP)KECHHOTO €€ BO3JEHCTBHIO, KOIDGHHUIUEHT Pa3sMATriaeMOCTH
nospked ObITh He Hike 0,9 g M3BepXKeHHBIX U MeTamopduueckux 1opox u 0,8 — i
ocaJIoUHbIX. Menpinne 3HaycHus kKoddUIMeHTa pa3MAr4aeMOCTH JOIMYCKAeTCsl IPUHHMATE
TIpY COOTBETCTBYIONIEM 0OOCHOBAHHUH.

7.13 K rpyaTaM OpoTHBOMIBTPAIMOHHBIX YCTPOUCTB (3KPaHOB, IIOHYpOB, SJED,
cJIaboNpPOHULAEMBIX NIPU3M), IEPEXOHBIX CJIOEB U 00paTHBIX (QUILTPOB KAMEHHO-3EMJITHBIX
TUIOTHH NPEIBSBISIOT Te XKe TpeOOBaHHUs, YTO U K COOTBETCTBYIOLIMM 3JIEMEHTaM 3€MJITHBIX
HACBIIHBIX TUIOTHH.

Ecimu npotuBogunbTpannonHoe yeTpoicTBO BO3BOAAT CPEACTBAMU THIPOMEXAHU3AlIUH
HEOOXOAUMO, YTOOBI TPYHT YAOBJIETBOPAI TPeOOBAHUAM, I[IPES/IBABISEMBIM K IpyHTaM
HAMEBIBHbBIX ILIOTHH.

7.14 Jlnsg mepexomHBIX CIOCB M OOpATHBIX (PUIIBTPOB KaMEHHO-3CMJSHBIX TIJIOTHH
CJIEYCT UCHONB30BATh, KaK 1IPABUIIO, KAPHCPHBIE PA3SHO3EPHUCTHIC TPYHTHI.

Hpumernenue s otux nenedl o0oramieHHBIX T'PYHTOB, NOMYYEHHBIX COPTHPOBKOH,
IIPOMBIBKOH, n00aBiIeHMEM WM CMEMIMBAHWEM pa3jiMyHbIX (pakiui, cielyeT UOMycKarb
TOJIBKO [PH COOTBETCTRYIOWIEM TEXHUKO-IKOHOMHUUECKOM 00OCHOBaHUHM. Bo Bcex cmydasx
HAIJIEXKAT OT[aBaTh [PENIOYTCHHE OJHOCIOHHBIM IEPEXOAHBIM CJ0SM M OOpaTHBIM
¢dunpTpaM.

OqepTanue OTKOCOB NIVIOTUHDLI

7.15 OcHOBHBIE pa3Mephl MOIEPeYHOro MpoduIs KaMEHHO-3€MJISIHBIX M KaMEHHO-
HAOPOCHBIX IIOTHH CJICYCT Ha3HAY4Th B COOTBETCTBUH ¢ 5.9 — 5.15.

7.16 KpyTu3Hy OTKOCOB KaMCHHO-3EMJITHBIX ¥ KAMEHHO-HAOPOCHBIX IUIOTUH CIEAYyeT
Ha3Havarth 1o pacuery (9.10—9.13).

Ilpn Ha3zHayeHuM KPYTH3HBI OTKOCOE IIOTHH, BO3BOJAUMBIX HallpaBJCHHBIM B3pBIBOM,
HEOOXOAMMO Y4YUTHIBATh HAUYAILHYIO KPYTH3HY OTKOCOB, CBOOOAHO (opmupyrommxcs B
pe3ynbTaTe cOpoca rpyHTa B3phIBOM.

7.17 Hlmpuny ©OepM Ha OTKOCax IUIOTHH HeoOXOMMMO TIPHHHMAaTbh M3 YCIOBHSA
obecneueHus TpeOyeMOro OCPETHEHHOTO 3HAYECHUS KPYTH3HEI OTKOCOB, HO HE MeHee 3 M.

40

CI1 39.13330.2012

IIpoTnBodHALTPALHOHHDIE YCTPOHCTBA

7.18 Ilpm npoexTHpoBaHMH HPOTHBOQHIBTPAUMOHHBIX YCTPOHCTB M3 IPYHTOBBIX H
HErPYHTOBBIX MAaTepHaOB KaMEHHO-3€MJITHBIX M KaMEHHO-HaOpOCHBIX IJIOTHH CleJyeT
yunThBaTh Tpebosanus 5.39 — 5.52.

7.19 TlporurodUIbTPalMOHHBIE YCTPOWCTBA KaMEHHO-3€MISHBIX W KaMEHHO-
HaOpOCHBIX ITUIOTHH JOJDKHBI CONPArareCs C OCHOBAHHEM W OEperoBpIMH CKJIOHaMH H
COXPaHATh BOJAOYIIOPHOCTH, NPOYHOCTH ¥ THOKOCTE IIPH BO3ZMOXKHBIX CMEIEHHUSX.

7.20 I'paguenT Hamopa QUILTPAIIMOHHOTO MOTOKA AJIA SAApa WIK IKpaHa U3 IIIMHUCTOrO
TPyHTa KaMEHHO-3€MJISHBIX IUIOTHH CIeAyeT HPHHHMAaTh 110 KPUTEPHIO (PUIbTPAIMOHHOH
TIPOYHOCTH {(cM. 9.6).

7.21 Mexnay TPYHTOBBIM npOoTUBOHIIBTPALUOHHEIM YCTPOUCTBOM 138
KPYIHOOOJIOMOUHBIM MAaTepHaIOM Tejla NJIOTHHBI HaJUIeKHT IpelycMaTpHBaTh oOpaTHbIE
GUNBTPEI U EPEXO/IHbIE CIIOH.

TonmuHy nepexoAHBIX CIOEB CAEIYeT Ha3HayaTh MCXOAS U3 YCJIOBHS IPOU3BOJCTBA
paboT, ¢ YYeTOM BO3MOXHBIX TIOPH3OHTAIBHBIX CMELICHHH IUIOTUHBI M IPUHHMATh
HE MEHEE 3 M.

Mexay HErpyHTOBBIM TPOTHBOQUIBTPALIHOHHBIM YCTPOUCTBOM H TPYHTOM Teja
IUIOTUHBI CJIE)(yeT TaKoKe NpellyCMaTpUBaTh IIEPEXOIHbIE CIIOH.

7.22 MatepHansl INCPEeXOAHBIX CIOEB H OOpaTHBIX (HUABTPOB IUIOTHH CIIEAYET
NpUHUMATh B COOTBETCTBHY ¢ 5.68 — 5.73.

3epHOBOH COCTaB NEPEXOAHBIX CJIoeB IUIOTHH 1 # 1l KjaccoB HamnexUT yTOUHATH
IKCIIEPUMEHTAIBHO € Y4YeTOM YCHOBHH HMX pabdOThl M BO3MOXKHOCTH CErperanyy 1pu
TIOCJIOHHOM €ro OTCHINKE,

7.23 s HOBBIICHUA GHIBTPAaOHHOM POYHOCTH I'PYHTOBBIX
IIPOTHBOGMIHTPAIHOHHBIX yCTpO#cTB KaMEHHO-3EMJISTHBIX IUTOTHH cleayer
npelyCMaTpUBaTh:

YIUIMPEHNUE /pa WK dKpaHa Ha OeperoBbIX IPUMBIKAHUAX B B OCHOBaHUH;

YKJIAAKy HOTOIHUTENLHOrO ¢ios obparsoro ¢unbrpa B IpeAenax CONPsHKCHUS
TPYHTOBOTO 1IPOTHBO(HIBTPAIIMOHHOrO YCTPOUCTBA ¢ OCHOBaHHEM M OeperaM;

BO3BEJCHHE DKpaHa MM s/Ipa U3 Pa3HO3EPHUCTBIX TNIMHHMCTBHIX TPYHTOB, CIIOCOOHBIX B
ciryyae 06pa3oBaHus TPEILUH UX 3aK0JIbMaTHPOBATh.

7.24 TlporuBoHIbTpallHOHHBIE YCTPOHCTBA KaMEHHO-HaOPOCHBIX IIOTHH CrEHyeT
BBLINOMHATE, KaK IPaBWIO, U3 JKele300eToHa, achanbroOeToHa, MOJMMEPHBIX MaTepUaloB.
Honyckaercs npuMeHeHYe MeTala.,

7.25 XKene3oOeToHHbIE OJKpaHbl KAMEHHO-HaOPOCHBIX IUIOTHH PEKOMEHIYEeTCS
BO3BOJMTE TOJIBKO IIPY HAJIMYHH CKAJIBHOTO MJIH MaJIOC)KUMAEMOT0 OCHOBaHHS.

7.26 XKenezobeTOHHBIE KPaHBI CJIEAYET BBIUIONHATH OHOCIOWHBIMH, OTPE3aHHBIMH B
HHXHEH YacTH OT KOHTYPHOHM IUIMTBI, CIyXamieH YIOpOM, INEpPUMETPANbHBIM IIBOM H
pa3pe3aHHbIMK IIPOJIOJIBHBIMM BEPTHKATIBHBIMY TEMIIEpaTypHO-1e(OPMaVIOHHBIMY IIBaMM
HA MPOJOJILHEIE MOJIOCEL MIMPHHOH 12 — 15 M. Ilpu 3TOM rOpU3OHTANBHBEIE TEMIIEPATYPHO-
nedopMaiMOHHEIE BBl HE IIPeTyCMaTPUBAIOTCS.

TommuHy Xene300eTOHHOrO 3KpaHa CleAyeT Ha3Ha4daTh y rpeGHs pasHo# 0,3 M ¢
YBEJIIMYEHHEM K OCHOBAHHIO 110 3aBUCHMOCTH:

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

rae H — peficTByronmit Hanop, M.
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7.27 Conpskenne jxene300€TOHHOTO 3KpaHa ¢ OCHOBAHHEM CIIETYET BBIIOJHATH C
NOMOIIBIO KOHTYPHOM IUIMTBI, INMPHHA KOTOPOH Ha3HadaeTCd B IIpejieiax:

Ha OTHOCUTENIBHO COXPaHHOR U npouHoi ckane ~ (1/16 — 1/20)H,

Ha ckaiie cpennell npoynocty — (1/10 — 1/15)H,;

Ha CWJIbHOTPEUIMHOBATOH U BIBETpEoi — (1/6 — 1/9)H.

MunnManbHas IMMUpUHA KOHTYPHOM IUIMTHI NpHHUMaeTcs paBHOH 3 M. I[lwupuua
KOHTYPHOH IUIMTBHI B IUIAHE JOJDKHA H3MEHATBLCA CTYIIEHYATO — yYaCTKaMH C IOCTOSHHOM
mypuHOR. CTPOWTENBHBIE MIBBI CJICAYET MPEyCMATPHBATE B MECTaX M3MEHEHUs IIHPUHEBI
HJIA PE3KOro u3MeHeHHs Tororpaduu. Paccrosane Mexay BaMu npuaAMaeTcs 6 — 8 M, pu
5TOM OHH HE JIOJDKHBI COBNAAATh C TeMIIEpaTy pHO-1e(pOPMALMOHHBIMH IIIBAMH 3KpaHa.

TonmuyHa KOHTYpHOH IUIMTH! AOJDXKHA OBITh paBHA TOJIIMHE ITPHMBIKAIOUIErO K HEH
9KpaHa, HO He MeHee 0,4 — 0,5 M.

7.28 ConpsiXeHueE 3KpaHa ¢ KOHTYPHOH IUIUTOH JOIKHO OCYIHECTBISATECS IO MPHHIMITY
CKOJIB3SIECIO HIBa ¢ JBOHHBIM — TPOMHBIM YIUIOTHCHHEM B BUJAE BHYTPECHHCH
TIOJIMXJIOPBHHU/IOBOM, HW)XKHEH JIATYHHOH INIOHOK W HApy’KHOTO YIUIOTHEHHMS B BHIE
achanbToOOUTYMHOH MaCTHKH. '

Jng cHWKeHHs 10 MuHHMyMa Jedopmaimii kene300eTOHHOrO 3KpaHa Cledyer
npeaycMaTpUBaTh 30HUPOBAHHE HONEPEYHOTO ITPOGHIIA IJIOTHHBI 110 TPaHyIOMETPUHECKOMY
COCTaBY YK/IabIBAEMOT0O B KaX[YIO U3 30H IPYHTA U CTENEHH UX YIUVIOTHEHHS.

B nmonepeynom pazpese IUIOTHHBI JIOJDKHBI BBIICIATHCS, KAk MIPABHIIO, YSTHIPE 30HbI

HOAYKpanoBasd NepexoiHas 30Ha,

IPOMEXYTOYHAS IIEpEX0/IHasl 30Ha;

BEPXOBas yIopHas npu3Ma;

BHCIUHAA (HM30Bas) yropHas lpu3mMa.

[lupuny NOA3KPaHOBOU NEPeXOAHOM 30HH BONMM3H rpelHS CileAyeT IPUHAMATH PABHOR
3 —4 M 110 TOPH3OHTAJIH C YIIHPEHHUEM K OCHOBAHHIO Ha 3 — 4 M Ha Kaxxasle 100 M Hamopa.

3epHOBOH cocTaB IPyHTa B 9TOH 30HE JAOJDKEH COOTBETCTBOBATH NECYAHO-TPAaBHAHOMY
IPYHTY ¢ MakCUMaJIbHOM KpynHOCThiO 80 MM M cozaepkaHHeM Mejko3eMa (4acTHI MeHee
2 MMm) 15 -37 %.

YNIOTHEHWE  TIOJOKPAHOBOM  NEpeXOmHOM  30HBL  JODKHO  OCYIIECTBIATHCS
TOPU3OHTAILHBIMM c0AMU TonmuHOH 40 — 50 cm BuOpokarkamu, A0 OTHOCHTEILHOH
IUIOTHOCTH, paBHOH 98 %. Kpome TOro moJdKpaHOBBIH CIOH AOIDKEH TAaKXE YIUIOTHATHCA
BHOpOKaTKaM¥ I10 BHEIIHEMY OTKOCY.

ITpomexyTounas nepexofHas 30Ha JOKHA OTCHINATBCS U YTUIOTHSTHCS OJHOBPEMEHHO
C MOJ3KPaHOoBOM 30HOH. [1IupuHa ee Ha3HAUaeTCs TaKoM Xe, KaK U JJI HOJ3KPaHOBOH 30HBI.

3epHOBOH COCTAB 3TOH 30HHI NO/DKEH Ha3HA4aThCst [0 NMPUHIHUILY noabopa oOpaTHbIX
$uIBLTPOB.

BepxoBasd ynopHas mpusma cO CTOPOHBI HHXKHEro Opeda JomKHA OBITH OTpaHHYCHA
BHYTPEHHEH rpaHullel, TpOXoasIneil 0T BepXHeH TOUKU 3KpaHa K OCHOBAHHUIO M K HH30BOMY
oTKOCYy moJ yriaoMm 15 —30° k Beptukanu., B 310 yacTu npoduiis ZODKEH UCIIOJIB30BaThCS
KpYyNHOOOJIOMOYHBIH TpYHT (rOpHas Macca WIM TI'paBHRHO-TATCYHHKOBEI TIPYHT) C
KodhpuiuenroM pasHosepHucrocTH cBbime 10 — 15, MakCHMaibHON KpPYHNHOCTBHIO
600 — 800 MM u copepxanueM uacTHi[ MeHee 5 MM OT 510 20 % W yNIOTHEHHBIH XO
OTHOCHTENBHON TuIOTHOCTH He MeHee 90 %. KpynuocTh xamHs (rajieyHyKa) B 3TOH 30HE
JOJDXKHA OrpaHH4MBATHECH TOJBLKO II0 TNPOU3BOACTBEHHBIM COOOpPaXKCHHAM; YIUIOTHEHHE
JIOJDKHO NMPOM3BOIUTECS JI0 OTHOCHTEIIBHOM MJIOTHOCTH paBHOM 80 — 82 %.
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729 Tlog »9KpaHOM M3  HEIPYHTOBBIX  MAaTEpHanoB  CJIEAYET  YKIJIAJLIBaTh
MAJIOCKHMAEMYIO, CJIabOBOJOIPOHILIAEMY0, CYy()(HO3HOHHO-CTOUKYIO NEPEXOLHYIO 30HY ¢
k03¢ punmeaToM GUIbTpAINU 107 - 107 em/eyr.

Tonuuay Noa3KpaHOBO# MOArOTOBKH CJIEAYET Ha3HA4YaTh B 3aBUCHMOCTH OT MaTepHaia
JKpaHa, KpPyHIHOCTH MaTepuajia NOAJIKPaHOBOH IOATOTOBKM, KPYHIHOCTH MaTtepuana B
Ha0pocke, BBICOTHI IVIOTHHBI U YCJIOBHUH IIPOM3BOACTBA paboT.

TpeGoBaHus K OCHOBAHMAM IJIOTHH.
ConpskeHne ILIOTHH ¢ 0CHOBaHHEM B OopTamMu

7.30 Ilpu ouenke rpyHTOB OCHOBaHMs U DOpPTOB ClieqyeT y4UThIBaThL Tpebobanus 4.5,
4.6u5.73-5.83.

Ilpu cTpouTensCTBe IUIOTHH Ha CKAJIBHOM OCHOBZHMHM B OCHOBAHHM M IIPUMBIKAHMAX
BOJOHETIPOHULAEMOTO 37€MEHTA HEOOXOJUMO YAAIUTHL MOKPOBHBIE 'PYHTHI H BBIBETPEITYIO
YacTh CKAJIBHBIX TIOPOJ, B KOTOPOH He MOXKET OBITH BBINOJIHEHA 3 eKTHBHAS COlpSraromas
LeMeHTaIus.

7.31 Ilpu cTpouTebCTBE MJIOTUH HA CKAJIBHOM U 0COOEHHO Ha HECKaIbHOM OCHOBaHHH
HEOOXOAMMO  OMNpENEeNATh pPAcuyeTOM HEPaBHOMEPHOCTh OCAQJOK OCHOBaHMsS Kak B
OPONOJBHOM, TaK W B IONEPEYHOM HANpaBICHHH [Uil IIPOBEPKM TPEIMHOCTOMKOCTH
IIPOTUBOMUIBTPALIHOHHBIX YCTPOHCTB IJIOTHH.

732 Ilpm  fpoeKTUPOBaHWM  KAMEHHO-3€MJISIHBIX  TUIOTHH € TPYHTOBBIMH
NPOTHBOMUILTPAOHHBIMH YCTPOUCTBAMH, BO3BOAMMBIME METOAOM OTCBHINIKH TPYHTOB B
BOJY, AODKHbI ObITh IPEAyCMOTPEHBI MEPONPHSTUS NO OOECHEYEHHI0 KOHTAKTa TPYHTOB
3THX YCTPOWCTB C IPYHTOM OCHOBAHHS.

7.33 ConpsDKeHHE TPYHTOBBIX NMPOTHBOQHUIBTPALHOHHBIX YCTPOHCTB IUIOTHHBI €O
CKWILHBIM  OCHOBaHWEM JlomycKaeTcs TNpeAycMarpuBaTh B BHUAE TOPKPETUPOBAHMSA
OCHOBaHHs, OEpEroBBIX CKJIOHOB, BPE3KH U .

KoHCTpyKIMS CONpsOKEHUMS TPYHTOBBIX NPOTUBOMUILTPALIMOHHBIX YCTPOHCTB €O
CKQIbHBIM OCHOBAHHEM MOXET BbIOUPATbCA B COOTBETCTBUM C  pPEKOMEHAAUMAMM
npujoxenns B.

734 Ina  ynydmredust CTaTHYeCKOM pabOoTHI, TIOBBIIEHWA TPEWMHOCTOMKOCTH
NPOTHBOQUIBTPALIMOHHBIX YCTPOMCTB BBICOKHE IUIOTHHBI, DPAaclOJOXKEHHBIE B Y3KHX
YIIENbAX, PEKOMEHIYETCS IIPOEKTHPOBATh C KPHBOJIMHEHHON OCBIO, BBIIYKIOH B CTOPOHY
BEPXHETO Obeda.

735B CEBEPHON CTPOUTENIbHO-KIIMMAaTHYECKOH 30He CONIpsiKEHHE
IIPOTHBOQHUIHTPAIMOHHEIX YCTPOMCTB TalbIX KaMEHHO-3eMJISHBIX M KaMEHHO-HaOpOCHBIX
IUIOTHH C TPEUIMHOBATBHIM CKAJIbHBIM OCHOBAHHEM CJICAYET BHUIOJNHATh B BHAE OETOHHOIO
3y0a ¢ NOTEpHOM JUIs CO3MaHUs NEMEHTAIMOHHOH (MHBEKLIMOHHON) 3aBECHl B OCHOBAHMH.
B npenenax moapyciioBoro Tanvka LEMEHTALUIO OCHOBaHHs CIECHYET IpeAyCMaTpHBaTh IO
3allOJHEHUST BOJOXPaHMJIMINA, a B OEpErOBBIX HPHUMBIKAHMAX -~ 110 MEpPEe OTTanBaHMA
ocHoBaHMsl. Ha CHJIBHOTPEIIMHOBATHIX OCHOBAaHMSX CIEAYET HPOBOJUTH NPEABAPHTEIBHOC
MCKYCCTBEHHOE OTTAaMBAHHE MEP3JIBIX TPYHTOB OCHOBAHMSA C ITOCIICAYIOMEH HX LEMEHTANHEH
JI0 Havayia 3ari0THCHHSA BOJOXPaHMIIMIIA.

Ha KoHTakTe TIpyHTOBBIX SACP M DKPaHOB TalblX KaMEHHO-3€MJISHBIX IUIOTHH C
CHIBHOTPEIUHOBATHIM CKAJIBHBIM OCHOBaHHEM CJIEAYeT IPEeNyCMaTPHUBATh YCTPOHUCTBO
c1ab0apMHAPOBAHHOM GETOHHON TLTUTHI B BHJIE OTKPBUIKOB GETOHHOIO 3y6a ¢ yKpenmuTeIbHON
[EMEHTALMECH OCHOBaHUS O/ HEH.
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736 Ha  HeCKaNBHBIX  OCHOBAHUAX, CHOKEHHBIX  CNa0O0CKHUMAEMBIMH  H
cnaboBOJIONPOHUIIAEMBIMI (B TOM 4YHCJIE W HpPH OTTAHBAaHHHM) TPYHTaMH, COIPSDKEHHE
NpOTHBOQHIBTPALIHOHHBIX YCTPOMCTE KaMEHHO-3€MJITHBIX IUIOTHH C OCHOBaHHEM CIEIyeT
IPOM3BOJNUTL BPE3KOH HX B OCHOBaHHE Ha ITyOMHY BEpXHETO pa3yIUIOTHEHHOTro cios. [Ipu
HAJIMYUM B OCHOBAaHHMH BEPXHETO CJIOA AJUIIOBUAIBHBIX OTIOXEHHH M3 I€CYaHO-TPaBHHHO-
TaJICYHHKOBBIX IPYHTOB MOITHOCTBIO IO S5 M CONPSDKEHHE CIELYeT OCYIIECTBIATH C OMOIIBIO
3y0a, BXOASLIErO B KOPSHHBIC TIOPOAbI OCHOBAHMUS. -

737 B y3koM CTBOpe, TA¢ 3aTPYQHEHO BO3BEJCHUE NPOTUBOQHIBTPALHOHHOIO
YyCTPOHCTBa B OCHOBAHHHM, LEJICCOOOpa3sHO paccMaTpUBaTh BapHaHT YCTPOHCTBA OETOHHOM
«HpoOKM», BBICOTY KOTOPOH ClEHyeT OnpeleNnuTh TEXHHKO-SKOHOMHYECKHM CpaBHCHHEM
BapuaHToB. Ilpy 31OM B GETOHHOM «I11pOOKE» MOTYT TPAcCHPOBATHCS BOJOBOABI Pa3HOI'O
Ha3HAYCHH: CAHUTApHBIX NOTOKOB, IIPOIlyCKa MaBojKa JIMO0 MOBEPXHOCTHOTO BOAOC/IHBA B
CTPOUTEJILHBIH NEPHOJ U Ap.

8 TpeboBaHus K oxpaHe OKpy:xKarouleii cpeabl

8.1 Ilpu cTpouTenhcTBE IUTOTHH JODKHO OBITH 00ECNCdeHO BBIIIOJHEHHE TpeOOBaHHUM
10 OXPaHEe OKpYXKaIOWIEH Cpelbl, palMOHAILHOMY HCIIOJIbL30BAHHIO IIPHPOJAHLIX PECYPCOB,
ydeTy OnwKailMX M OTAQICHHBIX OSKOJOTHMYCCKHMX, OKOHOMHYECKHX, COLHANLHBIX,
ACMOrpadMIecKHX TOCHCACTBUN CIPOMTENLCTBA IPH IIPHOPHTETE OXpaHbl 3AOPOBHA
4eJioBeKa 1 OMaronoryyusi HaceNeHuUsl.

8.2 Ilpm TEXHUKO-IKOHOMHYECKOM O0OOCHOBaHMH IIpPOE€KTa M NPOEKTHPOBAHHU
IPYHTOBOH IUJIOTHHBI [TOJDKHBI YYMTBHIBaTbCA NPEHEIbHO MOIMYCTUMBIE Harpy3kM Ha
OKPYXaloIyl0 MPUPOAHYIO CpPelly Kak B CTPOMTENbHBIA, TaKk M B IKCILTyaTalMOHHBIH
[EPUOABl M HPEAYCMaTpHUBAThCS HAACKHBIE M 3((dEKTUBHbIE MCPBl NPERYNPEKACHUA U
YCTPaHEHMS 3arpA3HEHUS OKPYIKaroWEN IIPUPOJAHOH Cpefibl, pallTHOHANILHOE HCIIOIB30BaHAC U
BOCTIPOM3BOJACTBO NPUPOAHBIX PECYPCOB, O3X0POBACHUE OKPYKAXOLEH NPUPOAHON CPElbL.

8.3 Ilpy mpOEKTHPOBAHHU U CTPOUTENLCTBE TPYHTOBBIX IUIOTHH B COCTAaBE THAPOY3INA
JODKHB!  OBITh MOJHOCTHKY YYTCHBl pCAJIbHbIE IIOTPEOHOCTH B JJIEKTPOIHEPIMH H
BOJOCHA0XEHHH JaHHOTO pEeTHOHa, penbed MECTHOCTH JIi pasMelleHUs: 00beKTa, MEPhI 110
MaKCUMaJIbLHOMY COXPAHEHMIO 3€MEJIb U JIECOB, HACEJICHHBIX MYHKTOB, MAMATHHKOB IIPHUPOEI,
HCTOPHH H KYJBTYpbl, OXpaHe PHIGHBIX 3aI1aCOB, CBOEBPEMEHHON YTHJIM3ALUH JPEBECHUHE] U
IUIOIOPOAHOrO CJIOA I10YB IPH DPACYUCTKE M 3aTOIVIEHHH JI0KA BOJOXPaHMJIHING, IIO
HEJOIMYIEHUIO OTPUIATENIBHBIX H3MEHEHNN B OKPY KarOmen IpUpoaHoH cpee.

8.4 Ilpu NpOeKTHPOBAHUH TPYHTOBHIX IUIOTHH HE CNEAYET NPHMEHATh [PYHTOBBIE H
HETPYHTOBBIE MaTepualibl, a Takke TEXHOJOTUH, CIOCOOCTBYIOIHE XHMHYECKOMY,
(pu3ryecKkoMy 1 OHONOTHYECKOMY 3arpsI3HEHUIO OKPYXKaowieH Cpesibl.

8.5 Jns ynpaBiieHHs 9KOJIOIMYECKUMH IPOLECCaMH HEOOXOAMUM IIOCTOSHHBIN KOHTPOJIbL
COCTOSHMA BCEX KOMIIOHEHTOB HPHPOJHO-TEXHUYECKONM CHCTEMBI, KOTOPBIA JOIDKEH
OCYIIECTBJIATECH B COCTABE IKOJIOIMYECKOI0 MOHHTOPHHTA,

MMpumeuannsa

1 MoBUTOPHHT AoJkeH ObITh MOCTOAHHONM CayxOoi cbopa u 06paboTkH SKONOTHYSCKHMX NaHHBIX H
ABJIATHCS YACTEIO MPOU3BOACTBCHHOIO NpOLIECCa, CBA3AHHOIO C NPHPOAONOAB30BAHUCM, U J10 MCPE HAKOTUICHHA
JaHHBIX Ha6II}OI.ICHHﬁ NO3BOJIATH CBOEBPEMEHHO OMPCACIIATE HATIPABICHUS Pa3sBUTHA TeHJEHUMA SKOJOrHUECKHX
CHUCTEM, UIMCHATL NMPOTCKAIOMWE B HUX IPONCCCHI B IKCJIATCABHOM HANPaBICHWU, BLIABIATL yNparisiomue

napamMeTpsl, onepaTuBHO pearuposarh Ha BO3MOXHBIC aBapl/lﬁHLIe CHTYallHHy, CBSI3aHHbLIC c
MPUPOAOIIONE30BAHUEM.
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2 CoszmaHue yNpapiIieMbIX MPUPOTHO-TEXHMUCCKHX  cucteM  1pebyeT o0coforo  Hoaxola K
IIPOEKTHPOBAHMIO TPYHTOBBIX IUIOTHH B COCTABE [HAPOY3/I0B TPH YCIOBWAX ONTUMM3ALMM [ApaMeTpoB U
PEeXMMOB MX PaboThl B YCNOBMAX MHOTOLENEBOIO KCTIONbL30BAHMA BOJOTOKA, KOTIA TPUPOXHBIE KOMIIEKChI
BBICTYTAIOT HE TOJLKO B KAyeCcTBE PAaBHONPABHBIX, HO B HEKOTOPBIX Ciydasx, U Haubojee NMPHOPUTETHBIX
BOJIOIOJIL30BATENIEH.

9 OcHOBHBIE NIOJIOMKEHHS pactiera nJ1oTHH

9.1 Ilpun npoextupoBanum MmiotuH I m Il KjaccoB M3 TIPYHTOBBIX MarepHaioB
HEOOXOAMMO BBINOJHATH CJIEAYIOLHE OCHOBHBIC PacUeThl:

¢unapTpannonnsie (9.3, 9.4) u punsTpanuonHoi npounHocty (9.5);

o0paTHBIX GUIBTPOB, NpeHaXed U nepexoaHbIx cioes (9.6 — 9.9);

YCTOHYMBOCTH OTKOCOB, 3KpaHa ¥ 3amuTHoro ¢os (9.10 - 9.13);

HanpsokeHu# U nedopmanuit (9.14, 9.15);

0CaJloK Tejla IVIOTHHBI U ocHOBaHuA (9.16, 9.17);

rOPU30HTANILHBIX cMenieHu (9.19);

KpEIJICHUH OTKOCOB Ha IPOYHOCTh OT AEHCTBUS BOJIH, Jibjia 1 Ap. (9.21).

JloronHUTENBHO CIIEyeT BLITOMHATE!

JUIl HEOJHOPOJHBIX 3€MJIIHBIX HaMbIBHBIX IUIOTHH pacyeThl (paklHOHHPOBAHMA
TpyHTa M YCTOHYMBOCTH OOKOBBIX TNpusM (6.13, 6.14, 6.17), pacueTsl KOHCONIMHALUH M
noposoro nasieHus (9.18);

JUl 3€MJISIHBIX HACBITHBIX U KaMEHHO-3eMJISIHBIX IJIOTHH, Y KOTOPBIX T€NO, ARPO, dKpan
WA OCHOBAHME CJIOXKCHB! M3 I'TUHUCTHIX TPYHTOB — pacdeTbl OPOBOrO NABICHHA IIPH HX
KOHCOJIMJAIIMH M NTPOBEPKY TpeuHocTonkoctu (9.18, 9.22);

JUIsl KaMEHHO-3eMJIAHBIX IUIOTHH C sIpOM ¥ jiuadparMof, KpOME TOro — MPOBEPKY
YCTOWYUBOCTH HA C/IBUT HU30BOW MPU3MBI INTOTHHBI.

Jnst motus I n IV knaccoB HeoOX0ANMO BHIIOIHUTS CIIEAYIOIME PACYCTHI:

GbUIBTPaUOHHBIC U QUIBTPAUOHHON YCTONUHBOCTH;

00paTHbIX QUILTPOB, ApeHaKeH U MEPEXOIHBIX CIIOEB;

yCTOHYHMBOCTH OTKOCOB, 3KpaHa M 3allfUTHOI'O CJIOS;

0Ca/I0K TeJla IIOTHHbI U OCHOBAHHUA,

KpeIIeHHH OTKOCOB Ha MPOYHOCTE OT JICHCTBUS BOJIH, JibJa U JIp.

Bce pacueTs! ciaetyeT Npou3BOUTS IS XapaKTePHBIX MONIEPEYHEIX CEUCHHH IIOTHH.

9.2 PacyeTsl TUIOTHH BO BCEX CilydasX CIEAYET BBITIOJHSATH JUIs OCHOBHBIX M OCOOBIX
coYeTauui Harpy30x B 3KCANYaTAlHOHHBIN ¥ CTPOUTEIbHBIN Nepruoast paboTsl IIOTHH.

PacdeTs! IUTOTHH, BO3BOJMMEBEIX B CEHCMHYECKHX paioOHaX, CleAyeT BBINOJHATH Ha
OCHOBE PE3yJIbTATOB OMpPE/IENIEHHS CEHCMHYHOCTU palOHa COOPYKEHHUSA, COOTBETCTBYIOIIMX
CEHCMUYECKUX HArpy3oK, CBOMCTB I'PYHTOB.

9.3 OuibTpaUHOHHBIE pacyeThl Teda IUIOTHHBL, OCHOBaHHS H OeperoB Crueayer
BBIMOJIHATD JJIS;

onpeneneHus (QUILTPAaNMOHHON YCTOMYMBOCTH Tella IUIOTHMHDI, €€ OCHOBAHUSA U
Oeperos;

pacdeTa yCTOHYMBOCTH OTKOCOB IJIOTHHEI M OEPEroB;

o0ocHOBanMs HauGojiee pAUOHAILHBEIX ¥ OKOHOMHYHBIX (OpM, DasMEpoB H
KOHCTDPYKIIHIA INIOTHHBI, €€ IPOTHBO(GUIBTPALIMOHHBIX M APEHAKHBIX YCTPOHCTB.

Ilpy BeIMOAHEHNN (HILTPAIIMOHHBIX PAacYeTOB CIEINYET yYMTHIBATH KOJIbMATAXK JIOXKA
BOJIOXPAHMIIHINA U BEPXOBOI'O OTKOCA C YUETOM Pa3BHTHUS 3TOr0 NPOLIECCA BO BPEMEHH.
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9.4 OuILTPAUMOHHLIMU pacyeTaMH (a TaKXkKe MCCIeI0BaHUAMH) HAMJICKUT ONPENeiTh
clielyIoUMe HapaMeTpal GUIBTPAlHOHHOIO I0TOKA!

TIOJIOXKEHUE MOBEPXHOCTH (PMIIBTPAIIMOHHOrO MOTOKA (IENPECCHOHHOH NOBEPXHOCTH) B
Tene IUIOTHHB! 1 Oeperax;

($UIBTPAIMOHHBIA pacxo/] BOJBI Yepe3 TEJI0 IJIOTUHEI, OCHOBaHUE U Oepera;

Hanops! (MM TpaaweHThl Haropa) OMILTPANMOHHOTO IOTOKA B Tele TUIOTHHE,
OCHOBAaHUY, a TAKXKE B MECTaX BbIXoJa (HUIHTPALIMOHHOTO NMOTOKA B IPEHAX, B HIDKHUHA Obed
32 TIONOIOBOM HM3OBOTO OTKOCA, B MECTaXx KOHTaKTa TIPYHTOB ¢ pa3lu4HBIMU
XapakTepUCTHKaMH M Ha FPaHUIIaX IPOTHBO(PHIBTPALMOHHBIX YCTPOHCTB (pucyHok 10).

[lpy HeOHHOPOAHOM WM aHM3OTPONHOM TEOJIOTUYECKOM CTPOEHUH OCHOBAHHMS
yKa3aHHBIE B HACTOAILEM ITyHKTC HapaMeTpsl GHIBTPALlMOHHOTO MOTOKA CIIEAYET ONPEAEIATh
C YYETOM 3THX 0COOCHHOCTEH.

9.5 OuABTPALMOHHYIO YCTOHYHBOCTD Teaa IUIOTHHBI, a TaKxe
IPOTHBO(UIBTPAIUOHHBIX YCTPOUCTB OLEHUBAIOT HA OCHOBE COOTBETCTBYIOUIMX PacyeToB U
HKCIEPUMEHTANTBHBIX HCCIICIOBAHHHA TPYHTOB PH ACHCTBYIOIIMX B COOPY’KE€HHHM I'palueHTaX
Harmopa ¢ Y4YeTOM HAaIpsSXKeHHO-Ie(GOPMHPOBAHHOTO COCTOSHUA COOPYXEHMS M €ro
OCHOBaHUs, 0COOEHHOCTEH KOHCTPYKIH, METOAOB BO3BEACHHUA ¥ YCIOBUH DKCIUIYATAIIMH.

Pacuers! ¢unbTpauMOHHON NMPOYHOCTH CHEAYET BBINOIHATH MCXOAS U3 HamOOJbIIErO
Halopa, JeHCTBYIOIIEro Ha MIOTHHY.

Ipu oueHke GpUABTPAIIMOHHONW TPOYHOCTH HEOOXOAMMO 0OECIICUEHHE YCIIOBHUA:

Jesim < Jermn, N

TA€ Jostm — NEACTBYIOMMI CPEIHUIN TpaIUEHT HANOPa B pacueTHOM obnacTu QuibTpanum;
Jorm — KDUTHUECKHH CpeIHMH TIpaJIMEHT Hallopa, IPUHUMAcMbli Ha OCHOBaHUHU
HCCIEIOBAaHUN TIPYHTOB B YCJIOBHSX, OTBEYAIOUIMX pEalbHBIM  YCIOBHIM
IKCIUTyaTalluM COOPYXKEHWs; B NPENBAPUTENBHBIX PACUeTaX M IPH OTCYTCTBHM
HEOOXO/IUMBIX ~ HCCJICJIOBAHUM  3HAYeHHUs Jo, MOTYT  OBITH  MPHHSATHI
B COOTBETCTBHH C HMCIOIVMHCS aHAJIOraMH MK 110 tabmute §;
¥ — KO3 OUIMCHT HaJIe)KHOCTH TI0 OTBETCTBCHHOCTH COOPYKEHHUH.

Tabnuma 8
Fpyst 3Ha9eHHe KPUTHIECKNX CPeIHNX IPAINeNTOR HANOPa A
NoHypa JKpaHa #u g1apa TEJ1Aa U MPU3MBI IITOTHHBI
I'nuna v ranaoGeToH 15,0 12,0 8,0-2,0
CyrnuHok 10,0 8,0 4,0-1,5
Cynecs 3,0 2,0 2,0-1,0
Tecoxk:
CpeHui - - 1,0
MEJIKUH - - 0,75

IMpuMewannsn

1 IlpoBepky QuIBTPAMOHHOW MPOYHOCTH TeNa WNM NPUIMBI IUTOTUHBI M3 TPYHTOBBIX MaTepualloB
BBIIOJIHAIOT IS TIONEPEYHOro HpodIs, HA3HAYECHHOTO HCXOAA M3 PacteTOB YCTOHINBOCTH OTKOCOB.

2 B pesyssrare nposepky GrbTPaMOHHOM NPOYHOCTH YTOUHAIOT KOHCTPYKLMIO TUTOTHHBI, B 94CTHOCTH
MECTOTON0XKEHHE APeHaXa.

3 3Ha4YeHUs KPUTHYECKOrO CPEHEro TpaAUeHTa NPHHUMAIOT B 3aBHCHMOCTH OT (PM3MKO-MEXaHHIECKIX
cBolicTB TpyHTa U cnocofa ero YKNafxd, mpyieM Golbiiye 3Ha4YeHHA J,., HasHaualoT Ans 6osee IIOTHOTO

rpyHTa.
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JpeHak BepPTHKATbHLIH

a — OJHOpOAHAs [IOTHHA HA COUCTOM OCHOBAHWH, 6 — KaMEHHO3eMJISHasA IIOTHHA Ha CKAJTbHOM OCHOBAHUHU.

A, B — comnpsiKeHHe HECBS3HOIO M CBA3HOTO IPYHTOB OCHOBaHHH; B —~ 001acTh MECTHOro BhIOpa IPyHTa B Cilydae BELIXOHA MOTOKA Ha OTKOC;

BOIbl HIKHEro Obeda;

B 30HE€ BbICAYMBAHMA T[IOTOKA Ha YpPOBHE

Haropa

rpaaueHT

(MaxCHMaJIbHbI#1)
O — YroJl HaKJIOHa HM30BOTO OTKOCAa sApa K ropusoHty; J, Jo Ji Ji Jpm — TPaIMEHTHl HANOPA COOTBETCTBEHHO CY((O3MH, KOHTAKTHOTO

max — PACYECTHBIH

Je,

pasMbIBa, BBITIOPA, BXOa Q)Hﬂb'['paHl/IOHHOI‘O [I0TOKA B APCHAX, Hynbcaunﬁ B OGpaTHOM (bl’UIpre OT HakKaTta ¥ chiaja BOJH.

Pucynok 10 — Ilpamepnbl BO3MOKHBIX OpoABAeHn# cy(pdo3nu B 3eMIAAHBIX IIOTHHAX H HX OCHOBAHHAX
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9.6 Ilpm mnpoextupoBaHuH OOpaTHBIX (UIBTPOB, ApEHaXeH M NEPEXOAHBIX CIIOEB
HAJUTOKHUT:

YCTaHABJMBATL PACUYCTHHIE MapaMeTpsl (3EpHOBOH COCTaB, INIOTHOCTb, KOI(QGOHIHMEHT
bunbTPaiY W Ip.) IPYHTOB, 3allUNIaeMbLIX OOpaTHBIMH (HIBTPaMH, OUEHHMBATL HX
cypdoznonnyro mpouHocTs (CyhHO3MOHHOCTE) M ONPENAENATh PACYETHBIE  PAIMEPEI
CBOI00OPA3yIONIMX YaCTHI ¥ JUAMETP NOP (d; U dymax) 3AIIUINAEMOTO I'PYHTA B 3aBHCUMOCTH
OT €ro COCTaBa ¥ yCJOBUM (HIBTPALIHOHHOTO IIOTOKA,

BLIOMpaTh  €CTECTBEHHBIE KAPbEPHBIE TPYHTBl WIM  HMCKYCCTBEHHO  II0Jy4YaeMble
(leOeHOYHBIE, TPaHyNMPOBaHHBIA HUIAK M Ap.), KOTOpble MOTYT OBITH HCHOJIB30BAHBI AN
ycTpoicTBa 00paTHbIX GUIABTPOB;

noa0uparth 3epHOBOI COCTaR NEPBOro cJos 06paTHOro GMILTPa M NOCAEAYIOIIHAX C/I0EB
(ecmu B 3TOM €CThb HEOOXOAMMOCTb) M3 BHIOPAHHBIX €CTECTBEHHBIX KAPHEPHBIX HJIH
UCKYCCTBEHHBIX MaTepHAJIOB;

npoBepATh Cy(pQPO3UOHHYIO MPOYHOCTH M YCTOHYHUBOCTL TPYHTOB, 3aLIHIIAEMBIX
00paTHBIM QUIBTPOM, U TPYHTOB 0OPATHBIX (PUIBTPOB;

yCTaHaBJIMBATh TOJILIMHY ¥ YHUCIIO CJIOEB 00paTHBIX (GPUIBTPOB;

yCTaHaBJIMBATh JOMYCTHMBIE NPEICb! OTCTYIUIEHHH B 3€PHOBOM COCTaBE, TOJILIMHE
CJIOEB U MJIOTHOCTH TPYHTOB (GHIBTPA TPH YKJIAAKE B APEHAXKH MITH IIEPEXOANBIE CIIOM.

9.7 Jlna oOparHeix (UABTPOB, JpeHaxeHd H MEPEeXONHBIX CIIOEB JIOIYCKAEMBIA
K03 GHLUMEHT pa3sHO3EPHUCTOCTH (GUILTPOBBIX MaTepHaiioB Keo 1o JO/DKEH YHOBIETBOPATDH
YCJIOBHSIM:

eCIH 3alULIaeMbIl IPYHT HeCyddo3noHHbIH chimydnii — Ko 10 < (20—25), rae Menbee
3gaucHue Kgo 1o CIICAYCT IPHHUMATH JJIsi OKATaHHBIX YacTHIl NECYAHBIX M I'PABUHAHBIX
I'PYHTOB, a osblIee U1 MeOeHUCTHIX TPyHTOB QUIBTPA;

€CIY 3aIUIIaeMbIi IPYHT cydo3uonnblit cemyuni — Keo 10 < 15;

€CJIH 3AIMINAEMBIA IPYHT TIMHMCTBIN, ¢ YHCIOM IacTu4HocTH f, 2 0,07 (nomyckaercs
npy obocnoBanui I, > 0,05) ~ Keo,10 < 50;

ycnosue Keo 10 < S0 crneyer IpUHUMATh Kak A7 00paTHBIX (GUIBTPOB JPCHAKEH, TaK U
JUIS IIEPEXOAHBIX CIOEB IIOTHH;

IpH TOJINMHE HEPEXOAHOro Clos MIOTHH Oonee 3 M BemmuuHa Kgo o MOXET OBITH
npunsTa 6osee 50 (mpu COOTBETCTBYIONMEM 000CHOBAHHH);

JU1st GUIBTPOB, YCTPaUBaeMbIX U3 IOpHCTOro OeToHa — Ko jo < 12;

U1 QUIIBTPOB, BBIMONHAEMBIX OTCHIIIKON MaTepuanoB B BOAY — Keo 10 < 10.

Bo Bcex BblIlIEyKa3aHHBIX BHIPAKEHUAX

Keor0=dso/ dro (8)

rae deo, dio — KPYIHOCTH YaCTHI[ IPYHTa, CYMMapHOE BECOBOE COJEPKAHNE KOTOPHIX, BMECTE
¢ Gonee MenkuMH (QpaKIUsIME, COCTABIAET CoOTBETCTBEHHO 60 M 10 % Macch
BCEro IrpyHTa.

Jna GuneTpoB, BBIMOJHAEMBIX H3 MarepHana ¢ Keojo < 10, ToNmMHY CI0€B CAEIyeT
Ha3HauyaTh COIJIACHO yKaszaHuaM S5.72, a s (uIbTPOB, BBHIIOJHACMBIX M3 MaTe€pHajoB
Keo,10 > 10, TomumHy cjoeB HeoOXOAUMO Ha3HAyaTh IO PE3YILTATaM OIBITHBIX OTCHINOK €
y4eTOM cerperalyyl (QuIbTPOBBIX MATEPHANIOB, BO3ZHHMKAIOMIEH IpHM TPaHCIIOPTHPOBAHMH,
OTCBIIIKE U Pa3paBHUBAHHH CJIOEB QUIBTpA.

9.8 Ortkaz ot ycrpoiictTBa 0oOpaTHBIX (UIBTPOB WM HEPEXOJHBIX CJIOCB JUI
HPOTUBOQUILTPANMOHHEIX IPU3M, YKIAbIBAEMBIX [0 HACKIIN KPYIHOOOIOMOYHBIX IPYHTOB,
JOIyCKAeTCs IPH HAJIMYHH COOTBETCTBYIOIIETO 0O0CHOBAaHHS.
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9.9 BmccTo rpyHTOBBIX OOpaTHBIX (UIBTPOB 1OMYCKAeTCs MpeiycMaTpuBaTh, NPH
COOTBETCTBYIOICM ODOCHOBaHMM, 00parHble (QHILIPbI U3 IIOPUCTOrO OCTOHA M APYIrUX
HOPHCTBIX U IOJIMMEPHBIX MAaTEPHAJIOB,

9.10 PacueTsl ycTOHYHMBOCTH IPYHTOBBIX IJIOTHH BCEX KIACCOB CNEAYET BHITOIHATE IS
TIOBEPXHOCTEHN CJIBHIa, OTBEYAIOIMX MUHUMAJIbHBIM 3HAUCHUAM KO uiinenTa 3anaca.

Ilpu pacuerax crepyer HCIONB30BaTh METOIBI, YUHTHIBAIOIIHE HANPAKEHHOE
COCTOSIHHE COOPYXEHHA M ero ocHoBaHus. [IpuMeHUTENFHO K KOHKPETHBIM I'€0JIOTHYEeCKUM
YCJIOBHSAM ¥ KOHCTPYKIHYM IUIOTHHBI MOTYT OBITh HCIIONB30BaHBI IIPU COOTBETCTBYIONIEM
000CHOBAHHMH TIPOBEPEHHBIC IPAKTUKOM YIPOICHHBIE METOIbI PACUETA.

Ilpy pacuere ycTOHYHBOCTH OTKOCOB IUIOTHH MOXET OBITH TaK)Ke HCIOJIB30BaAH CIOCOO
HAKJIOHHDLIX CHJI B3aUMOJACHCTBHS B COOTBETCTBHH C PEKOMEHAAUMAMY Npwiokenns .

Ilpy pacuerax mIIOTHH B Y3KMX KaHbOHAX, Ha Y4acTKax ¢ 0oJee HHU3KUMU
IPOYHOCTHBIMH ~ XapaKT€PUCTHKAMH TPYHTOB OCHOBaHUS, PEKOMEHIYETCS OLEHHBAThH
YCTOHYHMBOCTB OTKOCOB € yUETOM NPOCTPaHCTBEHHON paGOTH! MIIOTHHEIL.

IIpy pacyeTax ycTOMYMBOCTH OTKOCOB IPYHTOBBIX INIOTHH BCEX KJIACCOB, BO3BOJMMEBIX
B CEBCPHON CTPOMTENBbHO-KIUMATHYECKOH 301¢, CIEAYET YUYMUTHIBATL TEMIIEpaTypHOe
COCTOSIHUE TPYHTOB IIOTUHBI U €€ OCHOBAHUA,

9.11 VYcrolumBocTe 0OTKOCA INIOTHHBI JIODKHA OBITH IPOBEPEHA MO BO3MOXKHBIM
MOBEPXHOCTSAM  CJBHI'Aa ¢ HaxoXJIeHWEM Haubojiee ONAcHOW MNpHU3MBI  OOpYIICHHS,
XapaKTepu3yeMOH MHHUMaJIbHBIM OTHOLICHHEM OOOOIIEHHBIX NPEACIbHBIX PEAKTHBHBIX CHII
COMpPOTHBJIEHUA K aKTHBHBIM CJIBUTAIOIIAM CHJIAM.,

KpurtepueMm ycToH4HBOCTH OTKOCOB IJIOTHHBI SIBISETCS cobmoacuue (Iis Haubojee
ONacHOH IpU3MBl OOPYHLIEHHS) HEpPABEHCTBA

Yie F < (Yc/ Yn) Ra (9)

rae  [F--pacuernoe 3HaueHHe OOOOIIEHHOTO CHJIOBOIO BO3JCHCTBHUS, OINpeAeIseMoe
C yueToM Kod(pPHIHEeHTa HaleXXHOCTH 1O Harpy3ke Yy (B 3aBUCHMOCTH OT MeToza
pacdera ycTOHYMBOCTH OTKOCOB /' — paBHOAEHCTRYIOMAs CHJI M1 MOMEHTOB 3THX
CHJI OTHOCHTEJIBHO OCH ITOBEPXHOCTH CJBUIa);
R — pacueTHOe 3HaYeHHE 00OOIECHHON HecyIel crnocOOHOCTH CHCTEMBI COOPYKEHIEe—
OCHOBaHHME, OINpeAesieMoe ¢ yueToM KoadduuyenTa 6e3011aCHOCTH 110 TPYHTY Y,
T.€. 0000IIIeHHOE PacYETHOE 3HAYCHHE CHJI NPEJEIBHOTO COIPOTHBICHUS CABUTY
0 paccMaTpHUBacMOMU TIOBEPXHOCTH;
Yes Yns Yic — KOO PUIIHEHTHI yCJIOBUH paboThi,
COYETaHUS HATPY30K.
Ilpn moucke onacHOR MOBEPXHOCTH CABHra MOXET OBITH MCIOIb30BaHA 3aBUCHUMOCTD
Ui xosbdunmenTa ycroiunBocti K

Ki=RIF>{nYic) ! ye- (10)

losyuennsle  pacyeTroM  3HayeHuss — KodpduuueHTa  yCTOMYMBOCTH  NIpH
COOTBETCTBYIOIIEM COUCTAHUH HArpy30K HE JO/DKHBI IIPEBBIIATH BENUUMHBI (V,Yic) / Y. Oonee
gem Ha 10 %, ecnu 310 HE 00YCIIOBIEHO OCOOEHHOCTAMH COOPYKEHHUS.

Yucnoele 3HaUCHUS KOIQHUIHEHTOB ¥, ¥ Y;, TpHBENEHH! B Tabmunax 9, 10.

Bemuuna xoadduinyenta y. IpUHAMAETCS B 3aBUCUMOCTH OT HCIIONIB3YEMOTO criocoba
pacuera, paBHo# 0,95 —~ mHXeHepHble Meronnl pacdera, 1,0 — ¢ y4eToM HampsXeHHO-
1ehOpMEPOBAHHOIO COCTOSHYISL.

OTBCTCTBCHHOCTH COOPYXKCHHUA,
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Jns mnotun 1V kiacca npu ocoboM codetaHud Harpy3ok K > 1,0 nesaBucumo ot
BEJIMYMHBI Y.

9.12 Ilpu pacyerax yCTOMYMBOCTH OTKOCOB ILUIOTHH HEOOXOAWMO paccMaTpHBaTh
CleyIOMUeE CIydaH.

Jlns Hu30BOrO OTKOCA:

TepBBIN pacyeTHBIHA Cllyvai (OCHOBHOMN): B BepxHeM Obede — HOPMaNbHbIA [0/ IOPHbIA
yposenb HIIY, B Tesie IUIOTHHBI — yCTaHOBHMBIIAACA (QUIBTpALMs; NpPH HAIMYUH BOJBI B
HIDKHEM Obede ITyOuHY €€ IPHHHMAIOT MakCHMaIbHO Bo3MoXxHOH npu HITY, o He Gonee
(0,2-0,3)h;, rae h; — BbICOTa OTKOCA,;

BTOPOH pacueTHbIH Clydail (OCHOBHOM) IPH OTKpBITHIX BojocOpocax (Ge3 3aTBOPOB):
NOATIOPHEI YPOBEHb W YPOBCHB HIDKHEro Obeda OnpenensioT MAKCHMAaNbHBIM PacXoioM,
OTHOCHMBIM K OCHOBHBIM COYETAHHSM Harpy30K M BO3JEHCTBUHA;

TpeTuii pacueTHsIi ciydaii (ocobblit): B BepxHeM 6bede — GOpCHpOBaHHbI MOAMOPHLIH
yposenb Boabl (PI1Y), B Hmkuem Obede rimyOumy BOAbI NPHHAMAIOT MAaKCHMAJIBHOM,
coorBeTcTByromei OITY.

Jly1st BEpXOBOTO OTKOCA!

IICPBHIH pacueTHBIH ciydall (OCHOBHOM): MAaKCHMAaIbHOE BO3MOXHOE CHIDKEHHE YPOBHS
BoAb! B Bogoxpanumuuie o1 HITY uin oT NoAnOpHOro ypoBHs, COOTBETCTBYOIIETO IPOITYCKY
MaKCHMaJbHOTO pacxold, OTHOCHMOIO K OCHOBHBIM COYETAHHSM BO3JNEHCTBHH, ¢
HauOONBIIEH BO3MOXHOM CKOPOCTBIO, HPH 3TOM YYHTHIBAXOT (HIBTPALUOHHBIC CHIIBI
HeyCTaHOBUBLIEHCS QubTpanuy,

BTOpO# pacyeTHbIH Cilyyail (CTPOUTENBHOTO MEPHOJIA): YPOBECHD BO/bI B BEpXHEM Obede
HAXOMUTCd Ha OTMETKe, oTBevaromed 3anonnenmio (0,2-0,3)A;, Tae h; — BBICOTA OTKOCA,
TIOBEPXHOCTL JENPECCHH B Telie IUIOTHHBI NPUHMMAIOT COOTBETCTBYIOWCH MPHUHATOMY
YPOBHIO 3aII0JIHEHMUS;

TpeTHil pacueTHBI clydad (0coObIi). MakCHMATbHO BO3MOXHOE CHM)XKCHHE YPOBHA
Boasl B Bojoxpanumume or OIIY ¢ nHaunbompmied BO3MOXHOH CKOPOCTBIO, NPH 3TOM
VURTBHIBAIOT QHIbTPAMOHHBIE CHIIbI HEYCTAHOBUBIUEHCS QHIBTPALIHH.

Ilpumeuanus

l IIJIH 3eMJISHBIX TUIOTHMH ¢ BOMHOracsAmBMH OTKOCAMM CIEeRyeT NPOU3BOAUTL PACHCT yCTOVNHBOCTH C
Y4€TOM BOJIHOBOTO BO3JCHCTBUA.

2 le’l pac4eTe yCTOﬁqHBOCTM OTKOCOB 3EMJAHbIX HaMbIBHBLIX TUIOTHH HeoOX0IUMO YUHTbIBATh
QUIBTPALYIO W3 TIPYIKa PH IIPOEKTHPYEMOM €0 TTONIOKEHHH B IIEPHO] HAMBIBA [IOTHHBL W HACHILICHHE BOJOM
IPYHTOB OTKOCOB (PAaCHETHBIH CITyHal CTPOUTETLHOTO NIEPHOLA).

3 Ilpu pacuete yCTOWYMBOCTH OTKOCOB ILIOTHH B cefcMuMecKHX paioHax CeMCMIMEcKHe BO3NCHCTBHA
Y4UTBIBAIOT COTNIACHO BLIMTOAHECHHBIM HCCACNOBAHNAM.

4 YcToMMMBOCTH BEPXOBOTO OTKOCA IUIOTHHBI B YCIOBHMAX CEHCMITYECKOrO BO3JCHCTBUA ClEIyeT
TPOBEPATH KaK [UIs CITydas GhICTPOro CHIDKEHHUS yPOBHS BOB! B BoAoxpanuiume ot HITY 1o Haubomee HU3KOTO
3KCILTYATAIMOHHOTO YPOBHS, TAK H LIS Clyvast NpofoIKuTeNbHoro crosHud HITY (wim ITY, cooTBeTCTBYIOWErO
OpoITyCKy pacxoaa, OTHOCHMOTO K OCHOBHELIM BO3ZleﬁCTBPUIM).

S EcnmM XOHCONHIALMS CBA3ZHBIX TPYHTOB [IUTOTHHBI W €€ OCHOB3HHA HC 3aBepluaeTcs K MOMCHTY
OKOH4YaHHUA CTPOUTEJILCTBA, B pacyeTax )/CTOFI‘JHBOCTH OTKOCOB CNIEAYET YUHTLIBATD NIOPOBOC LABJICHHUE KaK Ui
CTPOUTEJILHOTO, TaK A U IKCIUTYaTalHOHHOr0 NEPpHOA0B.

6 ILII;I [UVIOTHH C 'PYHTOBBLIM 3KpaHOM cnenyeT pacCHUThIBaTh )/CTOFNHBOCTB 3KpaHa Ha OTKOCE NJIOTHUHbI
¥ yCTOMUMBOCTE KpeTieHus Ha dkpase. JIis y4acTKOB MOBEPXHOCTH CABHI@ HA KOHTAKTE SKpaHa u MIOTHHbI WK
KPCIUIEHHA U DKpaHa NPOYHOCTHRBIC XapaKTePUCTUKH NMPHHHUMAIOT AN MEHEEe NMPOYHOro rpyHTa.

7 Pac4eT ycTOMYMBOCTH GOKOBBIX MPHU3M 3EMIIAHBIX HAMEIBHBIX IUIOTHH C SAPOM U3 TIMHHUCTOrO rpyHTa
HAIUIOXHT BHITIONHATD C Y9ETOM TOPOBOTO J@BNEHMA B TEPHOJ KOHCONMKALMM snpa (pacueTHbId ciyuah
CTPOHTENLHOTO NEPUOTA).
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8 MecrHasi yCTOHMMHMBOCTD OTKOCOB MEXIy OepMaMH [OIDKHA 00ecreduBaThCd C YYETOM BCeX
JeHCTBYIOWMX HAIPy30K (110 OCHOBHOMY, CTPOUTRJIBHOMY, 0COOOMY COUETAHHIO HArpPy30K).

9 YCToH4YMBOCT OTKOCOB KAMEHHO-HACBINHbIX IUIOTHH C 5KeNe300€TOHHBIM 3KPaHOM OIPEUCISETCS
TONBLKO MO PE3YJIbTaTaM PacueToB HaNpMKEHHO-AeGOPMHUPOBAHHOIO COCTOSHUS IUIOTHHBI C HCIIONb30OBAHHEM
IPOYHOCTHBIX H JIeOPMAlIMOHHBIX XAPAKTEPUCTHK TPYHTOBR B TeNie IUIOTHHBI, MONYYEHHBIX HA OCHOBAHWU
TPEXOCHBIX UCIIBITAHUH.

10 Y4acTKM NAOTHHEI MEXTy OepMaMU B TeX CJlydasix, KOP/Ja HapylUeHHe X YCTORYMBOCTH HE NIPHBOAUT
K notepe ob1lel ycTOHYMBOCTH COOPYXKEHNU, JOMYCKAeTCA paccunThiBaTh o I rpynme npenesibHbIX COCTOSRMIA.

11 Tlpn oueHke YCTOHYMBOCTL OOKOBBIX NPH3M OJHOPOAHBIX 3€MJISIHBIX IUTOTHH CJIEIYET YYHUTHIBATH
KaMUIAPHOE MOJHATHE BOAbI HaJl JACNIPECCHOHHOM OBEPXHOCTRIO GWILTPALHOHHOIO MOTOKA.

Tabnunma 9

Knacc coopyxeHus I I1 It v
3Hauenue v, 1,25 1,20 1,15 1,10
Tabnuma 10

CoueTaHMe HArpy30K OcHoBHOC Ocoboe CrpouTenbHOTO Nieproaa
3HayeHue ¥, 1,00 0,90 0,95 |

9.13 Ilpu pacyere yCTOMYHMBOCTH OTKOCOB IUIOTHH IIPOYHOCTHBIE XapaKTEPHCTHUKU
rpyHToB Tesia TtoTHH | v I kiaccoB cnenyeT npuHUMaTh NEPEMEHHBIMHA B 3aBHCHUMOCTH OT
HaNpsDKEHHOTO M TEMIEPATyPHOIO COCTOSHMS T'pyHTa B 30HE IPOXOXKIEHHA [TOBEPXHOCTH
casura, a i wiorad [1I v IV kimaccoB — NOCTOSHHBIMA.

9.14 HamnpsoxkeHHO-IeOpPMUPOBAHHOE U TEMIIEPATypPHOE COCTOSHUE TEa IUIOTHHBI K3
IPYHTOBBIX MaTEPUAIIOB U €€ OCHOBAHMS CJEAyeT YUYMTBIBATL B PacyeTax yCTOHYHMBOCTH
OTKOCOB IUIOTHHBI, (GUIBTPALOHHON MPOYHOCTH Ha KOHTAaKle€ BOJOYIOPHBIX 3JIEMEHTOB C
OCHOBaHUCM, IIPOBEPKH TPCIIMHOCTOMKOCTH  BOJIOYIOPHBIX  3JE€MEHTOB, IPOYHOCTH
HEIPYHTOBBIX NIPOTUBODMILTPALIMOHHBIX YCTPOHCTB, aHaau3a IIOBEJCHHMS IJIOTHHBI IIpH
NpOBE/ICHUH HATYPHBIX UCCIIEA0BAHUM, a TakKe Ul 10,100pa MaTepHasoB IUIOTHHBIL.

9.15 B pacuerax HaupsxeHHO-JepopMupoBaHHOro coctosHus miotvH 1 u II knaccos
CliellyeT, KaKk MpaBWIO, NPUMEHSATh HEJIMHEHHblE MOJENH, YYUTHIBAIOIIHE ILIACTHYECKUE
naedopMaldu rpyHTa B IIPEACTLHOM COCTOSIHHM, IPH YCIOBHU OIpE/eNIeHHs HapaMeTpoB
NehOPMUPOBAHUS HCIBITaHHEM OOpa3sloB IpyHTa B oJoMeTpax u crabuiomerpax. [Ipu
pacuetax HanpsHKEHHO-ICPOPMUPOBAHHOTO COCTOSIHUS TUIOTHH, OCOOEHHO A IIOTHH,
BO3BOJAUMBIX B Y3KMX CTBOpax, LenecooOpasHO HCHOAb30BAaTh TPEXMEPHBIE PACYETHLIE
cxembl. lpu 3ToM pa3mepsl 00pa3loB JO/KHBEI OTBE4aTh 3¢PHOBOMY COCTaBy I'DyHTa Tela
JUIOTUHBI M OCHOBaHHUA. JIns KPYNHO3EPHHCTOrO TpyHTa MAONYCKaeTcs HMCHOJIB30BaTh
MOJIENIbHBIN I'PpyHT. B pacueTax HEOOXOAUMO YYUTHIBATH I103TAITHOCTh BO3BEACHHA MIOTHHEL,
CKOPOCTb 3allOJIHEHWS BOAOXPaHWIWINA, a JUls IUIOTHH, BO3BOJHUMBIX B CEBEPHOH
CTPOUTEIILHO-KIUMATHYECKON 30HE, HOC/ICAOBATENbHOCTh IMPOMOPAXKHBAHHUA U OTTAaMBAaHHUSA
TeNla ¥ OCHOBAaHHUS IUIOTUHBL.

Jlist otus [11 v [V xiraccoB gomyckaeTcs HPOU3BOUTE PACUECThl 10 MOJEIH JIMHEHHO-
JneGopMHUPOBAHHOIO Tela.

9.16 Pacuer ocamok Tena ¥ OCHOBAaHHA IUIOTHHBI CJIEAYET BBIIONHATH IPH BbIOOpE
KOHCTPYKIMHM ¥ TEXHOJOTHH NPOH3BOJCTBA paloT, a TaxXe I onpeneneHus tpebyemoro
CTPOUTENILHOTO MOAheMa IVIOTHHEE M YTOUHEHHsA 00beMa paboT 110 COOPYKEHHIO IIOTHHEL,

JIns HAMBIBHBIX IUIOTHH CTPOMTEBHBIA MOABEM ONPENESISIOT COIMIACHO TPeOOBaHUAM
Hacrosiero nyukra 1 9.17, 9.18.
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Pacuer ocajiok MIOTHHBI ClEAYET [POU3BOJUTL B KAXKIOM XapaKTEpHOM €€
NONIEPCYHOM CEUCHHMH N0 HEeCKOJILKMM BEPTHKASIM, NPOXO/(IUIMM B IeMEHTaxX IJIOTHHBI U3
Pa3IMYHBIX MAaTEpHAJIOB (Ape, IKpaHe, IPH3ME U T.X.).

9.17 JIng mnotuH 1 u Il xnaccoB pacyeT 0cafiok U MX U3MEHEHHUS BO BPEMEHH CleyeT
NPOU3BOANUTL HA OCHOBAHHUH PE3yJIbTaTOB SKCIIEPUMEHTANBHBIX UCCIENOBAHMH COKMMAaCMOCTH
TPYHTOB C Y4E€TOM HAIpPSHKEHHO-1e(OPMHUPOBAHHOIO COCTOSIHMS IIOTHH. [lopoBoe naBineHue,
N0J13y4Y€eCTh TPYHTA, €70 NPOCAOYHOCTh U HabyXaHue U NOBBIILECHUH BIAXHOCTH B IIEPHOL
SKCIUTyaTanuyd HeoOX0AMMO YYUTHIBATH B 3aBUCHMOCTH OT HX HAJIMYHA.

HanpspoxenHno-aedopMupoBaHHoe  COCTOSHHE IUIOTHH, BO3BOIAMMBIX B CEBEPHOH
CTPOHTEIBHO-KIMMATHYECKOH 30He, CIIeyeT ONPENEIATh C YUCTOM TEMIIEPATY PHOTO PEKUMa
I'PYHTOB IUIOTHHBI K ee¢ ocHoBaHMs. [Ipm 3TOM criemyer yuyHTBIBATL H3MEHEHME CBOMCTB
rPYHTOB NpH (ha3oBBIX Hepexoax.

g mnorun III w IV knaccoB Jomyckaercs NPOU3BOAMTE PACUeT OCALOK II0
NpUOMMKEHHBIM 3aBUCHMOCTAM C HCIOJIB30BAHUEM 3HA4YeHUH MoayJyield pedopmauuii o
aHajioram.

9.18 ITlopoBoe mapnenue cieayeT YYUTHIBAThL MPU IPOEKTUPOBAHHUU M CTPOMTENBCTBE
IPYHTOBBIX IUIOTHH, HMEIOIMX B OCHOBAHMHU TOJIY WJIOB MM ¢1aboro BOJOHACHIIEHHOIO
TJIMHUCTOTO TpyHTa. B 3THX cilyyasx nopoBoe AaBIEHHE AOJDKHO YUUTBIBATHCS [IPH pacyeTax
YCTOHYHMBOCTH OTKOCOB H JedopMaluu INJIOTHH B CTPOMTEABHBIH M HavaJabHBIA NEPHOIBI
3KCILTyaTalldy, a TaKXKe MpH pa3MEIlleHHY KOHTPOJIbHO-U3MEPUTENBHON almapaTyphl (Jajee
KHA) (B obs13aTrensHoM OpsKe U BO BCEX CIy4dasx). B ocTaJibHBIX IPYHTOBBIX IUIOTHHAX B
pacudeTax Ui cilyvaeB, KOIjla MakCMMaJIbHOE 3HadeHue K03((UIMEHTa IIOPOBOTO aBJICHUSA
Fumax, OTPEIENIIEMOE OTHOLUICHHEM NOPOBOIO MABICHMA ¥ K MaKCHMalbHOMY 3HA4E€HHUIO
NPUNOXKEHHOTO HaNpsDKEHMs ©, IPEBbIIIACT HOpPMATHBHOE 3HauyeHHe Kosdduuuenra
IIOPOBOTO JABJICHHUS 7y, = 0,1,

Benuuuny ry max ClEAyeT onpeaesTh 0o GopMyie

Fumax = Yue ¥u0 » (11)

rae 7y — K03 OUIMEHT MOPOBOTO JaBICHUS, ONPENENIEMBI 110 CXEME 3aKpBITOH CHCTEMBI
(6e3 orTOKa BOJBI U3 TPYHTAY,;
F40 — KO3 PUIHMEHT TOPOBOTO MABICHUSA, ONPEACISIEMBIH 110 CXEME OTKPBITOH CHCTEMBI (C
OTTOKOM BO/Ibl U3 TPYHTA).

Yenosuss HE0OXOAMMOCTH yuyeTa IOpPOBOIO JIABJIEHUS B pacdeTax OCaJoK IUIOTHH H
YyCTOMYUBOCTH OTKOCOB CJICZYET YUYUTBIBATE, HCXOJIS U3 MOJIOKEHUH IPUIIOXKEHHS A.

9.19 T'opuzoHTanbHBIE CMENIEHUS IUIOTHH CJEAYyeT ONPENCNATh IIyTeM pacyera
HaNpsLKEHHO-AeGOPMUPOBAHHOIO COCTOSHHS C YYETOM H3MEHEHHS CXKHMAcMOCTH TPYHTOB
IpY TOBBIIICHHY WX BJIAXKHOCTH, @ B CEBEPHOM CTPOHUTENHHO-KIMMATU4ECKOH 30HE — IpH
M3MEHEHUH UX TEMIIEPATy PHO-BJIAXKHOCTHOTO COCTOSHHS.

Hns nnotun II-IV knaccoB pomyckaeTcs ONEHHBATH NOPH3OHTABHBIE CMELICHMS C
UCIIOJIB30BAHHEM aHAIOroB (AaHHBIX O IUIOTHHAX, NOCTPOCHHBIX B IMOJOOHBIX YCIOBUSX M
HUMEIOIUX TOT XX€ THN KOHCTPYKuMH). JUIS NpeaBapuUTEIbHBIX OLEHOK IOPH3OHTAIbHBIX
CMEINCHUI TPeOHA IUIOTHHBI CICAYET NPHHHAMATh MX PaBHBIMH I1OJIOBUHE OCAJKH IpeOHs
II0CJIe HAllOTTHEHMUS BOJIOXPAHMIHILA.

9.20 Ilpu mpoexTHPOBaHUH IUIOTHH C 3KpaHOM WM sapoM (Auadparmoi) HeoOXoxHuMO
YUYHMTBIBATh iedopManyii GEperoBbIX CKIOHOB.

B mmoTHHax ¢ HErpyHTOBBHIMH 3KpaHaMM U auadparMaMM HAJUIEKUT PacCUMTHLIBAThH
NpPOROJBHBIE W  TONEPEYHbIC CMEIIEHHA OSKpaHoB U auadparm. HampsoxkenHo-
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nehOpMHPOBAHHOE COCTOSTHHE madparMbl (JKpana) CIeyET PaCCUHTBIBATD C YIETOM TPEHHs
[PyHTa IO IOBEPXHOCTH /iHadparMel (5KpaHa), CXeM ONMMPAHMA YCIPOICTBA HAa OCHOBAHME M
CXeM pa3pe3ku AeOpMaIuOHHBIMH IHBAMH.

OcoGennoctr pacuera acdansToGeTORHBIX AnabparM MPHBOILTCS B npunoxenun K.

9.21 IlnuTel KpenyeHHss OTKOCOB IUIOTMH CeAyeT MpOBEPSATh Ha IOPOYHOCTH OT
BO3JICHCTBHS [@BJICHUS BOJH M JIbAA, B TOM YACIE € Y4eTOM BO3MOXKHOTO HaBaia JIbJa Ha
rpeGeHpb MIOTHHBIL,

9.22 TpemmHoCTONKOCTh 3eMJISHBIX TJIOTHH M BOJOYIOPHBLIX DJIEMEHTOB KaMEHHO-
3EMJIAHBIX TUIOTHH CJICYeT ONPENeNATh MyTeM pacdeTa WX HalpPsKeHHO-IedOPMUPOBAHHOTO
cocrosHus. 1Ipu 3TOM cliestyeT yunThiBaTh OpoBoe AaBieHue, a s wiotan [ u 1T knaccos —
M3MCHCHHC CKHUMaCMOCTH M IOJ3Y4YECTH B COOTBETCTBHH CO CBOMCTBAMH IDYHTOB,
ClIararoIlyX TEJIO IJIOTHHBI U OCHOBAHMUS.
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CTPOUTENIHCTBE IPYHTOBBIX IUIOTHH, MMEIOIMX B OCHOBAHMM TOJIIy WJIOB WM c1aboro - 0 / / 4 %
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KOHIly ©¢ BO3BEJECHHUS NPEBBINIAET BENHUMHY 7y, B KaKOH-1M0O 4acTH Tena IUIOTHHBI U €€ 0.6 / 4 T
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e e EE

54 ' 35




CII 39.13330.2012 CIT 39.13330.2012

Il Tty
1.0

40 . :

3.0 ~ -

2 0.8 f

20 j

1,4 | o

1,0 0.6 -

0,8

0,6

0.4 -

0.3 02 |

0.2 { ¢

10 2 3 4 5 6 8 10 2 3
0.14 “
" Pucynok A.3 - I'pauk 3aBucumocti ko3 pauHEHTa NOPOBOro AABIEHHS F,yg OT C,
0.08
0.06
a 17 # »
0,04 I N A,
0.03 ¥ \)
~ 4 -~
0.02 , ! =2 z
0,014 } 5 S ik
0,010 | :
10 2 5 3 4567910 b 5 3 4 5679 lOL) a — CJIo# Ha BOZIOYITOPE, 6 — cnoit Ha ApCHAXE, 6 — OAHOPOHas TJIOTHHA, & — Aapo KaMEHHO-3EMJISIHOR MIOTHHBI
‘ Coadas Cpeanss Hosuniicunas
" S ey Pucynok A.4 — Paznuuupie crydan oupeaeienus Ko3¢phpuunenTa neposoro AaBACHHS 7y

CARMMACMOCTL

Pucynox A.2 - Homorpamma jiiin enpeaenenus mapamerpa I1




CI1 39.13330.2012

IIpuaoxenne b
(peKOMEHTyEMOE)

KOHTPOJIL COCTOSTHUS COOPY’KEHHH M OCHOBAHHI B MePHOJ CTPOUTEILCTBA
H OKCIUIyaTaluH

b.1 KouTpoJibHble HaTypHble HaOJIOAEHHA CIACAYET MPOBOXUTH B HEIAX H3YYCHHA
OCHOBHBEIX TIIOKa3aTejei paboThl IUIOTHHBEI M OCHOBAaHHS, KOMILJIEKCHOIO aHanuM3a uX
TEXHMYECKOTO COCTOSHHS M OLEHKH JKCIUTyaraunoHHO# HajexHoctH. CocraB M 00beM
KOHTPOJIbHBIX HAOJMIONCHHH clieyeT Ha3HayaTh B 3aBUCHMOCTH OT KJjacca IUIOTHHBI, €€
KOHCTPYKTHBHBIX OCOOCHHOCTEH, KIIMMATHYECKUX, HHKEHEPHO-TEOIOTHYECKIX, B TOM YHCIIC
PEOKPHOJIOTHYECKHIX, THIPOTEONIOTHYCCKNX, CEHCMUYECKUX YCJIOBHH, a TaKKe YyC/IOBUH
BO3BEJEHHs, TPEOOBAHHUI IKCITyaTalldi 1 9KOJOIHIECKOH O€3011aCHOCTH.

[Tpu HabmopeHusX, KaK IpaBuilo, CIEAYET ONMPE/ICNIATh!

OTMETKH YPOBHE# BOJIbI BEPXHETO H HUXXHETO 0be(OB;

[10JI0XKEHHE JICTIPECCHOHHOM TOBEPXHOCTH B Tejle IUIOTHHBI U Oeperax;

3¢ eKTHBHOCTH pabOoTHI ApeHaxa ¥ NPOTHBOQUILTPALIMOHHEIX YCTPOHCTB;

pacxoisl BOJIbI, QUILTPYIOLIECS Yepes IIOTHHY ¥ €€ OCHOBaHHME, a Takxke B Oeperax u
MecTax IPUMBIKaHHUS IIJIOTHHBI K OETOHHBIM COOPYKEHHSM,

MYTHOCTb, TeMIlepaTrypy, a IIpH HeOOXOMMMOCTH — M XHMHYCCKHH COCTaB
npodILTPOBABLICACS BOJBI M BOJABI B BOJAOXPAHWIMILE BOJIM3M IUIOTHHBI NO BCCH €r0
rinybune;

TIOPOBOE JIAB/ICHHE B IMIMHUCTHIX 31IEMEHTAX Tejla MIOTHHBI U OCHOBAHUS,

OcaJiKy TeJsa IVIOTHHBI, OCHOBaHHUSA N OeperoBbIX NPUMBIKaHUH;

POPU30HTATbHBIE CMEINeHHs TpeCHs, HU30BBIX OepM H NPOTHBOGMIBTPALHOHHBIX
YyCTPOHCTB;

HanpspKeHHs U JeopMalyii B TeNe MIOTHHEI, IPOTHBOGMIBTPAIIHOHHBIX YCTPOACTRAX,
a TaKk)Ke B OCHOBAHHUH;

CCHCMMYECKUE KOJICOaHH,

JIENOBBIC BO3ACHCTBUA.

B cocrtaB KOHTPOJBHBIX HaOMIOJNEHHH ClIedyeT BKJIIOYATh CHCTEMATHYECKHE
BU3YANbHbIE HATYPHbIE HAOIIOAEHNS 32 COCTOAHUEM KPEIICHH U MECTHBIMHU A€GOpMAlHAMH
OTKOCOB M TIpeOHs I[UTOTHHBI, BOJOCOPDOCHBIX  KIOBETOB, IMOSBJICHHEM  BBIXOJOB
npodunbTpoBaBIIeiicss BOABI, pPa3MbIBAMM OTKOCOB M OeperoB, MOABICHHEM HAaJCIEH,
3aMJIEHUEM U 3aPaCTaHUEM JPEHAXHBIX YCTPOMCTB.

B ceBepHOll CTpOMTENBHO-KIMMATHYECKOH 30HE, INOMHMO YKa3aHHOro COCTaBa
HaOJIONEHHH, CleJyeT U3MCpAThL TEMIIEpaTypy BOAbI B BepxHeM Obede, BKIIOYad
TeMIepaTypy MPUAOHHOIO CJ0S BOAbI B BOJOXPAHMIMIIE, TEMIIEpATypy IPYHTOB Tela H
OCHOBaHMS IUIOTHHB], @ TAKXKE IPOBOYITEL HabMoAeH s 32 paboTOM ¥ COCTOSHUEM CE30HHOTO
oxnaxaatoniero ycrpoiicrsa (nanee COY).

b.2 Tns mnotussl IV Kacca M X OCHOBaHUY ClielyeT NPeSyCMaTPUBAThL KOMIUIEKCHBIE
BU3yalbHbIe HaOmoneHws. WHCTpyMEHTajbHBIC HAOMIONEHHA CJIEAYeT, Kak IpaBuio,
OrpaHuyMBaTh HAGNIONEHUSIMH 3a CMEIUECHHAMH, OCAIKOH, IIOJIOKECHHEM [JECHPECCHOHHOM
MOBEPXHOCTH M (PUIBTPALIOHHBIME pacxojamu. IIpH COOTBETCTBYIOIIEM OGOCHOBaHUH
JOITyCKaeTCs HE IIPOBOANTH HHCTPYMEHTAIBHBIX HaOMIOACHHIH,

B.3 CreumanbHble HaTypHble HAONIOACHUs (MCCACIOBaHMSA) IPOBOAAT B LEJX
NOJIy4eHHs JAHHBIX U1 YTOYHCHHS METOJOB H Ppe3yJbTaTOB pacdeTa M MOJCIBHBIX
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MCCIIEA0BAHUH, OOOCHOBAHMSA KOHCTPYKTHBHBIX pCIICHUH H PEMOHTHBIX MEpPOIPHATHH,
METOJI0B IPOHU3BO,ICTBA PabOT M YIy4INCHHS YCIOBUH IKCITYATAIMH TTTOTHH,

b.4 Ilpoekt HaTYpHBIX HAOIIOJEHHH JOKEH BKIIOYATS!

IIEpEUCHb KOHTPOJIUPYEMBIX HAarpy30K U BO3JIeHCTBHIA;

NePEYCHb KOHTPOJIUPYEMBIX M JIMAarHOCTHYECKHX MOKas3aTejeld COCTOSHHS IUIOTHHBI M
€€ OCHOBaHUs, BKJIIOYas KPUTEPUH 0€3011aCHOCTH;

porpamMMy HaOMIOAEHMH C H3JIOXKEHUEM LEH, 3a1a4, COCTaBa, 00beMa, METOAMKH C
yKa3aHHEM CPOKOB, W II€PMOJUYHOCTH HaOTIOACHWHA, HOMEHKIATYPhl M TEXHHYECKHX
XapaktepucTuk KUA;

obumme cxembl M paboume uepTexxu pasmelneHus W MoHTaxa KWA B mioTuHe,
OCHOBaHWM, O€peroBbIX INPHMBIKAHHAX M  OTHACJIBHBIX OJEMEHTAX, NPOKIAAKH H
KOMMYHHUKAaUMH KaOENbHBIX IMHMI U YCTPORCTBA H3MEPUTENIBHLIX TY/IbTOB;

paboune YepTexu 3aKIaHbIX AeTalei 1 MOHTAXHBIX IPUCIOCOGIEHUH TS YCTAHOBKH
KHA;

cneuudukanuy ycranapnupaemod KHMA, BropuuHpix mpuGOpOB, BCIOMOTATETBHOIO
obopynoBanus, Kabenen;

MHCTPYKLHIO 10 ycraHoBKe KMA, npoknazke xabelbHBIX JTHHHH W 060pYNOBAHUIO
NYJIBTOR;

cMeTy Ha npHGOpBL, BCroMoraTenbHoe 000pynOBaHHe, KabeldbHYIO IPOIYKIMIO,
nposeeHHE HAbMoAeHHH, 00paboTKy U aHAIM3 PE3YJILTATOB.

HoMenknarypy, 4iciio npubopoB B UX MECTONONOXKEHHE B TeNle MUIOTHHbI, OCHOBAHHH,
OeperoBeIX NMPUMBIKAHMSAX H OTIEJILHBIX JJIEMEHTAX COOPYKEHHMS HA3HAYAIOT MCXOAA M3
3aja4, coctaBa H o0beMa HabmoAeHHH U ucciaeoBanuit, [Ipu 5ToM ciemyeT cTpeMHThCS K
ABTOMATH3ALMH BCEX HAOMIOIEHNI.

b.5 B npoekt nomkHe1 ObITh BKIIOYeHB TpeGOBaHMUS 110 HEPUOIHYHOCTH TPOBEICHHA,
00paloTKe ¥ CHCTEMATH3AllMM HATypHBIX HabmoneHHH 3a paGoTOH M  cocrosHuem
COOPY EHUA U €TO OCHOBAHWsL, KAK B ICPHOJ CTPOMTENBCTRA, TaK U B NEPUON KCILIY ATALMHA.

b.6 Ilpn pacyetax IIOTHH BCeX KIIACCOB JIOJDKHBI yCTAaHABJIMBATHCA KPHTEPHAIBHDBIC
3HAYCHUA 110Ka3aTesiell COCTOSHUS IIOTMH M MX OCHOBAHWM, KOHTPOJIMpPYEMBIE HATypPHBIMH
HaOJIOJICHUAMHE.  3HadeHHMS KPHTEPHAIbHBIX MOKa3aTeledl TEXHHYECKOTO COCTOSHHMS
BKJIFOYAIOT B [IPOEKT.

b.7 Kpurepuanphele 3HauCHHS NApaMeTpOB COCTOSHUA TUIOTHHBI TIPHHHUMAIOTCS
PaBHBIMH PACUCTHBIM 3HAYCHHUSM JUI OCHOBHOTO M 0COOOr0 COHYETAHHs HArpy30K H MOTYT
YTOUYHSATLCS B NIPOIIECCE CTPOUTENILCTBA U IKCIITY aTALIMH.

b.8 JlanHble, N10/Ty4eHHBIE B IEPHOJ CTPOMTENBCTBA, MOIYT CiIY)KHTH OCHOBAHHEM LIS
BHECCHUS COOTBETCTBYIOMINX M3MEHCHHI B IPOCKT.
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I[Ipunoxenue B
(peKkomenayemoe)

KoHCTpyKuMst cConpsikeHHsI TPYHTOBBIX NPOTHBOQHJILTPANMOHHBIX YCTPOHCTB
€0 CKAJIbHBIM OCHOBAHHEM

ConpshkeHHe S1pa T'PYHTOBBIX IUIOTHH CO CKAIBHBIM OCHOBaHHEM (pHCYHOK B.1)
PEKOMEHIYETCS OCYHIECTBJIATL CO3JaHMeM OeTOHHON mpoOKH C rajepesMH Ha OCHOBE
PacUEeTHOTO MCCJICHOBAHUA HANPSIKEHHOTO COCTOSHMS M IIPOYHOCTH 3TOH KOHCTPYKLMH.
Yncno ranepeii onpenenseTcs IpoeKToM.,

JI)ist BBINIOJTHEHHA PACUETOB ¢ YYETOM B3aMMOJIEHCTBHS BCEX 3JIEMEHTOB KOHCTPYKIMH,
paboTaromieii B yCIOBUSX BEPTHKAJIBHBIX HArpy30K M HAIlOPOB, PEKOMEH/TYeTCS UCIIOIB30BATh
pelleHys 3aa4 TSOPUH YIIPYTOCTH.

3a KpUTEPHH MPOYHOCTH CJCAYET NPHHUMATH MPEACTbHO JOMYCTHMbIE PacyeTHBIC
CONPOTHBNEHHSA OETOHA CKATHIO ¢ YUETOM €0 HANPSKEHHOTO COCTOSHUS (OOBEMHOTO MU
IJIOCKOT0), KOTOPBIE OMPEAETSIOTCS COTJIACHO JACHCTBYIOLUIHX HOPMATUBHBIX JOKYMEHTOB,

PacueTsl BHINONHAOTCA B JBA 9Tana (IBYX3TAlHOE BBINOJHEHHE PACYETa BHI3BAHO
KPYIHOrabapuTHBEIMHE Pa3sMEPaMH PacCMaTpMBAECMBIX COOPYXKEHHM W MX JIIEMEHTOB) JUIA
cilydast HKCIUTyaTalMy COOPYKEHUS IPUMCHUTEILHO K KOHKPETHOMY OOBEKTY.

Ha nepsoM oJrame onpelensercs HalpsKEHHO-AC(POPMHPOBAHHOE  COCTOSHHUE
KOHCTPYKLMH O€TOHHOH IpoOKH U 00)1eJIKH rajiepel 10 OCHOBHO! PacdeTHOH cTaTH4ecKkoH ' N . _ o ! : N
CXeME, B KOTOPOM BOCIPOHM3BOIMTCS TOJHOCTHIO OETOHHAs MpobKa ¢ rajepeaMu M o e e T el
NPUMBIKAOIINE K HHM OIPaHHUYEHHBIE 30HBI IPYHTOBOM IIIOTHHEI M CKATBHOIO OCHOBAHMA. e e
PasMmepsb! pacueTHO! 06J1aCTH Ha3HAYAIOTCS HCXOMA M3 YCIOBHA coOmoaeHns npuHuuna CenH-
Benana.

Ha BTOpOoM 3Tamne pacyera yTOYHAETCS HANPSIKCHHOE COCTOSHUE KOHCTPYKIMH 0D 1eIKH
rajepeil M NMPUMBIKAIOIMX K HUM 30H GETOHHON NpoOKM, PacueTHble CTATMYECKHE CXEMBbI
obpasyrotcsi Ha 0ase BBIIENEHHBIX M3 OCHOBHOH pacUeTHOM CXeMbl ()ParMEeHTOB, Pucynox B.I - Honepeunoe cevene 6eTonnoii NpoGKH ¢ ranepesmy
BXKJTIOYAIOMIMX 110 OJHOH rajaepee. K 6GoxoBrM rpaisaM OTHX (bpaFMeHTOB COOPYKCHUA B OCHOBAHHH si/Ipa I‘pyHTOBOﬁ NJIOTHHBI
TIPHKNIAIBIBACTCS PacIpe/ie/icHHasi Harpy3Ka, COOTBETCTBYIOLIAs 3HAUYCHHSM HATPSUKEHUH Oy,

Oy, Ty, HOTYUCHHBIM Ha IEPBOM 3Tale pacyera.

Ha  ocnoBaHmM  TpOBEAEHHBIX  pPACYeTHBIX  MCCIENOBaHHM  HaNpsKEHHO-
1e(bOPMUPOBAHHOTO COCTOSIHYUS M MPOYHOCTH BAPHAHTOB KOHCTPYKIMH NMPOOKH M 00eNKH
rajiepeii, B HWX BBISBJBIIOTCS 30HBI CXKATOro OETOHA, YPOBEHL HANPSKEHWM B KOTOPHIX
HPEBBIIIAET COOTBETCTBYIOIIEE TIPEAEABHO NOIYCTHMOE PACYETHOE COINPOTUBIIEHHE GETOHA ¢
YYeTOM KOPPEKTUPOBKM €ro Kiacca. OJTH 30HB OeTOHa MNOMIeXAT TPaJUIHOHHOMY
pacyeTHOMY apMHPOBAHUIO THOO KOCBEHHOMY JAHUCHEPCHOMY,

AHayi3 pe3yJIbTaTOB pacyeTa PACCMOTPEHHBIX BAPHAHTOB KOHCTPYKIHME MO3BOJIAET
BBISBHTH M 00OCHOBATH ONTHMAJILHYIO KOHCTPYKIHIO IIPOOKH € rajiepessMi MPUMEHUTEIBHO K
KOHKPETHOMY OOBEKTY U YCIIOBUAM €0 SKCILTy aTalliH,

I/ — BepXOBas MPUaMA TUIOTHHSL, 2 — SAPO WIOTHHDY, 3 — HU3OBAA NPU3Ma NNOTHHLL, 4 ~ IEPEXOHbIE CIIOH,
5 — beToHHas MPoOKa ¢ rajepesaMy; 6 — TeMIEPaTypHO-Ie(OPMALHOHHBIE WIBbI, 7 — CKAJIBHOE OCHOBAHHE
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Hpanoxenne I'
(pexomenayemoe)

HOTepH IpYHTa NpH HAMBIBE 3¢MJ/ISTHBIX INIOTHH

OO6mue moTepu TpyHTa IpH HAMbIBE 3EMJISHBIX IDIOTHH (pas’HOCTh oObeMa IpyHTa,
pa3paboTaHHOTO B Kapbepe H TPOEKTHOTO 00beMa IUIOTHHBI) YCT4HABIHBAXOTCA IO
HPOEKTHBIM JaHHBIM M MOTYT CKJIA/IbIBATHCS U3 CJIEIYIOIMX [IOTEPD!

Ha oboraieHne rpyHTa kapbepa (Ipu cOpoce MeJIKHX YacTHII BMECTE C BOJIOH);

Ha YHOC I'PYHTa TEYEHHEM U BOITHEHUEM BOJBL;

Ha YHOC TPYHTa BETPOM;

IIOTEPHU NIPH TPAHCIIOPTUPOBAHUH 11y JIBIBL;

Ha BBIHOC TIDYHTa 3a IIpeienbl HpOGHIBHOIO

dunpTpaOHHOl BOAOIH;

IEPEMBIBBI, JONyCKaeMble HOPMaMH.

Pa3mepe! 3THX mOTEph OLPEAENAIOTCA B MPOLEHTaX OT IMPOEKTHOr0 ofbeMa IJIOTHHBI
CYMMHPOBaHHeM K03 OUIHEHTOB!

coopyxenus win mrabens

g
K=3%K;, T.n
I=]
rae K — notepu Ha yniaoTHeHHe I'pyHTa (KOHCONHIANHNIO B TEJIE COOPYKEHHUS:
JUIS CBSI3HBIX TpyHTOB Kj = 1,5 %;
JUISL TIECKOB M 11€CHAHO-TPaBUHHBIX TpyHTOB K = 0,75 %;
K — 1oTepu Ha YHOC IpyHTa BETPOM:
K>=1,25 %;
K3—-nmorepn Ha BBIHOC TIpyHTa GHILTPAIMOHHOM BOJOH 3a MPEebl MPOSKTHOIo
npoduis:
JUIs KPYTIHOTO U cpeiHed KpynHocTH necka K3 = 0,50 %,
JUIS MEJTKOTO | TiblIeBaroro necka Ks = 1,0 % ;
K4 ~ IpEeBBILICHAC HA)| MPOEKTHBIM 00BEMOM TIPYHT4, HOCTABJIIEMOTO CPEACTBAMH
peuHoro ¢ora U3 HOABOJHOIO Kapbepa:

K4 =12 0/0‘,
K5 — NNOTEPHU I'pyHTa IPYU T'HAPABIHYCCKOM TPAHCIIOPTUPOBAHHUH 1Y JIBIIBL:
Ks=10,25%;

K¢ —mmotep rpyHTa npu cOpoce BMecTe C BOAOH uepe3 BOAOCOPOCHBIE COOPYXKEHMS
B IIpolecce Hambiga, K¢ =~ 3 %;
K7;—-nmortepr Ha yHOC IpyHT2 TEYEHHEM H BOJHCHHCM BOIBI MPU HAMBIBE MOABOIHOM
YaCTH IUIOTHHBI:
K7 =1-2 %;
Ks—kooddunpeHt pasymioTHeHus (IEpPEYIUIOTHEHUS) COOPYXCHUS [0 CPABHEHHIO
C HOABO/IHBIM KaphEepOM:
Kg = (pdcoop/pdnx)'loo %.
[IpuBenennsie  KodddunHEHTH!
IIPOM3BOJCTBEHHBIX YCIOBHSIX.
Heobxoaumoe xosmuecTBo TpyHTa, KOTOPOE ClieayeT pa3paboTaTh B Kaphepe, paBHO:

Viap=KVp » T.2)
re Viap — 00BEM IpyHTa B Kaphepe;
Vap — 06BEM IpYHTa B COOPYKEHHH (IIPOEKTHOE 3HAUCHHUE).

clieayeT YTOYHHTL I1IpH  ONBITHOM HAaMBIBE B
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Pacuer HOPMbI OTMBIBA I'PYHTA IIPH BO3BEACHHH 3eMJIAHBIX HAMBIBHDBIX IJIOTHH

Hopmy otMeisa (HO) ycTaHaBiMBarOT HO XapaKTEPHCTHKE COCTaBa KAphepPHOI'o IrpyHTa

(rpyHTa BBIEMKH) C YYETOM HIPHUHITON TEXHOIOTHH HAMBIBA 3€MJISIHOTO COOPYKCHHUS,

I'pyHTHI NECYaHO-rPaBUIHBIX W IECYAHBIX KapbePOB B 3aBUCUMOCTH OT ITOKasareieH ux

rPaHyJIOMETPHYCCKOI0 COCTaBa M TEXHOJIOTMH HaMmblBa JENATCAd HAa IATh TIpynn
(tabnuua J1.1).
Tabnuna .1
Conepxanve ¢ppaxuuit B OtHomeHne
COCTaBe rpyHTa, % CYMM
pasvep dpakimii rpyrra | npouenthoro | Kodgm- 1o oo
Homep Bua d. MM coaepKanus LHMEHT paxun
IPYIIBI I'pynt TEXHOJIOTHH paKLil pazHozep- rpyHTa
rpyHTa HaMbiBa rpyrad,m | HHcTOCTH | il
d=0,10-0,25| d>2,0 Yd>0,25 Keo,10
2.d<0,10
1 PasHo- JBycro- <50 >5 > 1 2,5-300 >2
3EPHUCTHIE POHHHI ¢
TIECKH TEXHOJO-
C rpaBuem I'HYECKUM
NpYAKOM
2 Cpenne- To xe <0 <5 > 1 <5 <2
3epHUCTBIE
NecKH
3 Mesiko- » > 50 - - <5 -
3EPHUCTBIC
neckH
4 Menko- » <508 - <1 >5B -
3EpHHUCTBIC U OOoNbIWIHE- fonblINH-
TbleBaThie CTBE CTRE
[eCKH clydaeB cy4daen
5 PasHo- OpHo- - - - - -
3EpHUCTBIC CTOPOHHMH
NECKH co ceoboj-
C rpaBueMm, HBIM
cpenHe- OTKOCOM
3CPHHUCTDIC U
MEJIKO-
3epHUCTBbIC
MEeCKH

* doy — pasmeps! GpakuMi rpyHTa, Macca KOTOPHIX BMECTE ¢ Maccoll Gosiee MENKMX (pakuui
0 »

coctasisieT 90 % macch Bcero rpyHTa,
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JUis Kaxo# rpyImbl rPpyHTOB H IMPHUHATON TEXHOJOTMM HAMbIBA COODPYXKEHHS HOPMY
otMmseia (HO) onpeaensiror no coieaytommM GopMysiaM B NPOLEHTax K 00beMy HaMBIBAEMOTO
COOPYKEHUS:

nepsas rpymnia;

HO =0,1(d = 0,10~ 0,25 mm)% +0,35(d = 0,05~ 0,10 mm)% +

A1)
+0,9(d =0,01-0,05 Mm) % +0,9(d = 0,005-0,01 mm) % +1,0(d <0,005)%;
BTOpa4d rpyumia:
HO =0,025(d =0,10-0,25 Mm)%+0,35(d =0,05—-0,10 mm) % + o)
+0,8(d =0,01-0,05 Mm)%+0,9(d =0,005-0,01 Mm)%;
TPEThA TPyNIa:
HO =0,05(d =0,10-0,25 Mm)%+0,3(d =0,05-0,10 Mm) %+ o)
+0,9(d =0,01-0,05 Mm)%+1,0(d <0,005)%;
JeTBEpTad rpynmia:
HO=0,11(d =0,05-0,10 mm)% +0,5(d =0,01-0,05 mm)% + o)
+0,9(d =0,01-0,05 mm)+0,9(d <0,005)%;
nsATas rpynmna:
HO =0,15(d =0,10-0,25 MM)%+0,5(d =0,05-0,10 Mm) %+ o)

+0,9(d =0,01-0,05 M) % +1,0(d <0,005)%;

[Tpumeuanus
! OTMpIB rpyHTa NPH OAHOCTOPOHHCM HAMBIBE TOHKO3EPHUCTBIX M IBLICBATHIX TPYHTOB, @ TAKKE NPH

HaMBIBE IPYHTOB B BOAy 6€3 ycTpoiicTBa OOBAIOBAHMS, YCTAHABIMBAIOT NPX IPOCKTUPOBAHUM TEXHOIOTHUESCKHIX
CX€M HaMbIBa COOPYKCHHH C HCI0JIb30BAHUEM AHAJIONOB WIIM PE3YJIBTATOB OMBITHOIO HAMBIBA, )

2 B cmyuasix, xorja npoekToM yCcTaHOBJIeHa 11e1eCO00pa3HOCTh UCMOIb30BaHUA 1151 HAMBIBA COOPY KEHHH
KapbePHBIX TPYHTOB WM TPYHTOB [OJIC3HBIX BbIEMOK 0€3 INPEABApUTENIbHOTO YAaJCHNS BCKDBILIHOIO CJIOA,
CPEIHEB3BEIICHHBIH IPaHyIOMETPHUYECKHUIT COCTaB, MO KOTOPOMY ONMpPEACIIAIOT HOPMY OTMBIBA, YCTAHABIMBAIOT
10 BCEH TOJILE Kapbepa (BhIEMKH) OT MOBEPXHOCTH A0 MOAOLIBHI 33604,
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Ipunoxenne E
(pexomenayemoe)

Pacyern: IPaHuI 30H Q)palcunonnposannﬂ H OCPEIHCHHOI'0 3¢PHOBOr0 COCTABA
HaMbITOr0 rpyHTra B NONECPECYHOM CEYECHHUH NJIOTHHDBI

E.1 Pacuer rpanmn 308 (pakupoHHpOBAaHHS H OCPEJHCHHOTO 3€PHOBOTO COCTaBa
HaMBITOTO I'PYHTa B IONEPEUHOM CEYCHUM BBIIOJIHSIOT JJIsSi HEOHOPOHBIX IJIOTHH.

OpakUMOHAPOBAaHHE TPYHTA — MPOIECC, MONOKEHHBIH B OCHOBY KOHCTPYKI(UH
HaMLIBHBIX IUIOTHH W TIPOSABJIAIOIIMIACS B PaCK/IalKe 3€PEH IPYHTA 110 KPYHHOCTH IO JUTHHE
OTKOCa HaMbIBa ¢ TOCTENCHHBIM yMEHBIUCHHEM CPEJHEH KPYIHOCTH HaMBITOrO TPYHTA I10
MEpe yNaICHUS OT BBIITyCKa MYJIbIbI U3 PaCTIPENCIUTENBHOTO My IBIONPOBO/A.

E2 Jlns HEOAHOPOIHBIX IUIOTHH C SJIPOM, HAMBIBAEMBIX H3 II€CYaHO-TPaBUIHOIO
[PyHTa, COICPXKAINETr0 MbUIEBATHIC M IIMHUCTHIE ()PaKUMH, pacyeT TpaHHL 30H
(paKuHOHHPOBAHHS BBIIONHSIOT 10 OPMYJIaM:

PACCTOAHUE OT OTKOCA IUVIOTHHBI 10 BHYTPEHHEH TpaHuIibl OOKOBOH 30HbI X

dmax
X,:(0,0l ¥ chi)L, (E.1)
d=2 mm
pacCTosiHHUE OT OTKOCA ITJIOTUHBI pa(e} FpaHI/IHBI Aapa Xz:
dmm(
X2=(O,Ol 3 (DO,-)L. (E.2)
d=0,1 mm

E.3 Jlna HeOmHOpPOAHBIX INIOTHH ¢ LEHTPANBHOM 30HOM, HAMBIBAEMBIX H3 MECUAHO-
TPaBUHHBIX IPYHTOB PACUET PACCTOAHMA OT OTKOCA IJIOTHHBI 10 TPAHHLb! ICHTPANBLHOMN 30HbI
X3 BBIIONHAIOT 110 hopMyte

dm&‘(
X1=[0,01 3 cDO,.)L, (E.3)
d=0,25 MM

d . d,. d e
B dopmynax (E.1) —(E.3) (0,0l 2 CDOij, (0,01 > (I)Oi], (0,0l > CDO,-] -

d=2 MM d=0,1 mm d=0,25 mm
colepxaHue BCeX (pakuui COOTBETCTBEHHO = 2 MM, = 0,1 mm, > 0,25 MM B cocrage
KapbepHOTO I'PYHTa, %; L — pacCTOSHME OT OTKOCA JIO OCH IJIOTHHBL.

ITpumeuanne — B pacuerax no gopmynam (E.1) — (E.3) BBOAST OCPEIHEHHBIH COCTAB KapbepHOro
IPyHTa.

E.4 OcpenneHHbIN 3¢pHOBOH COCTAaB HAMBITOTO TPYHTA B IPEAEiaX BBLIEIEHHBIX 30H

(PaKLUHOHWPOBAHHS ONPENCIAIOT C TOMOMBIO rpadKOB 3aBUCHMOCTEHR o = f [%)
0

(pucynxu E.1 — E.5), moctpoennrix B pesynbTate 06paGOTKH NQHHBIX T'€OTEXHHYECKOrO
KOHTPOJIS HAMBIBA Pa3IMYHBIX [IOTHH.

Ha nanupix rpadukax:
O — IPOLICHTHOC COJIEPIKAHUE COCTABJISIOIIMX YACTHII;
dj ~ KpYNHOCTB COCTABJIAIOLIMX YACTHII HAMBITOIO IPYHTa;
do — CpenneB3BENIEHHAs! KPYIHOCTE KaphePHOTO MPYHTA:
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p=95
2 dy;p;
=5
do=F=>_ (L.4)
0 .
90
rae dy; — cpeaHeapu(METHICCKOE 3HAYEHHE KPYIHOCTH i-i CTaHJApTHOH (paKLUH B COCTaBe
KapbepHOTO TPYHTa;
pi — NPOLEHTHOE COAEPXKaHME i-if CTaHNAPTHON (PpaKiuH;
90 — cymmapHoe coJiep)KaHAe YUMTHIBAEMBIX (pakiiii B COCTaBe KapLEPHOTo IpyHTa, %.
Npumeyannsn
1 Ipy BrMKCAeHHH dy OTOpackiBaOTCA Bee Dpakimy Menbue ds B KpyTHee dgs, rie ds U dys — KpYITHOCTh
YacTHL, COOTBETCTBYIOMIAs oGecnedeHHocT! 5 1 95 % Macchl B COCTaBE KaphePHOro TPYHTA,
2 OrHouwrenne d/d, cHUMAIOT ¢ OCpelHEHHOU KpHBOi rpadukoB s pasHoi obecneueHHocTH (10 %,
20 %, ...).
3 Benmuuny d; (dyo, dyo, ...) OTpenessitoT 1o ¢opmyne

d, = [i]do | (E5)

C noMoIBIO TOTYyYEHHBIX 3HAUEHHUH d; CTPOAT KPUBYIO 3¢PHOBOrO COCTABA HAMBLITOTO IPYHTA IO KAXKAOH
30HE.
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Hpunoxenne XX

(pexomenayemoe)

IIpoexTHpoBanune nioTHH co cTaTBHBIMH Adapparmamu

K.1 I'pyHTOBBIE IIIOTHHEI CO CTATBLHBIMH AHa(parMamMu MoryT 6bITh PEKOMEHI0BAHbI:
AV CTPOUTCIIECTBA B CEBECPHOM CTPOHTENBHO-KIMMATHIECKOH 30He;

TIpY OTCYTCTBUH BONM3H CTPOMTEBCTBA TPYHTOR, IPHTOAHBIX IS YCTpoHcTBa sizpa,
3KpaHa I 00paTHEIX GUILTPOB;

UL paliOHOB C OYEHE BIIAXHBIM KITHMATOM;

BO BCCX [Ipyr¥X CiAydYasX — MPH COOTBETCTBYIOUIEM TEXHHKO-3KOHOMHYECKOM
00OCHOBAHMH MX IPEHMYINECTB HEPEL APYTUMH BUAAMH ILIOTHH.

K.2 TInoTHHBI €O cTabHBIMH auapparMaMl  MOTYT BO3BOAMTHCH M3 KAMEHHOIN
HAaOpOCKH, TOPHOM Macchl, I1€CUAHBIX, TPaBUHMHBIX, TaJlCYHHKOBBIX, JPECBAHBIX M
111¢GeHOYHBIX IPYHTOB.

K.3 CranbHsre quadparms MOTYT NPUMEHSATHLCA B IUNIOTHHAX BCEX KJIACCOB.

XK.4 Cranbayro arnapparmy PCKOMEHAYETCA paciioiararh B Tejle IIOTHHBI BEPTHKAIBHO
B IIOCKOCTH, POXOIAICH 110 OCH rpebHs MiH 110 GPOBKE BEPXOBOro 0TKOCA.

K.5 Conpsbxenue cranbHO AuagparMpl ¢ OCHOBaHHEM HAOTHHBI H OeperoBbIMH
CKJIIOHaMK  IOJDKHO ~ OCYIICCTBIIATBCA  YIOCPEICTBOM — GETOHHOIO 3y0a, IWIHTBI MM
[CMCHTAlMOHHON  [IOTEPHBI C YCTPOHCTBOM MON ONOPHBIM  3JIEMEHTOM  JiHadparmel
NIEPUMETPANLHOTO 1IBA U3 OMTYMHBIX MM JIPYTUX THAPOM3O0JSAIHOHHBIX Marepranos, 6o
ApYraMM  c1oco0amu, 06eCIeYUBAIOIINMH  CMCILCHHE ONOpBI JUadparMbl 110 OMOPHOH
TIIOCKOCTH 1P BO3ACHCTBUH TOPU3OHTAIBHBIX HATPY30K, a TAK¥Ke BOJOHETIPOHUIIAEMOCTD
wBa. C OETOHHBIMU COOPYXXEHUSMH, BCTPOCHHBIMHE B NI0THHY (BOJOCOPOC, BOAOIPHEMHHUK H
1p.), CTANBHYIO MHadparMy pekoMeHyeTcs conpsraTth 3a7€KOA ee B GETOH YCTOEB, HO C
YCTPOHCTBOM B HEH B HENOCPEACTBEHHOH GIU3OCTH OT YyCTOS  BEPTHKAJILHOIO
nebopMauronHoro lIBa-KOMIIEHCaToOpa, obecieynBaromero cMemenns (Ges HaTSDKEHUS] )
AHA(PArMBI MO BO3ACHCTBHEM I'OPH30HTATEHBIX Harpy3ox.

K.6 Cranpueie auadparmern C/ICXYCT BBINOJIHATL M3 HEJCTMPOBAHHBIX YIIIEPOJUCTHIX
CTazne#l ¢ mpejenom npounoctr 300 — 400 MITa M OTHOCHTENEHEIM yammnennem 20-30 %. B
YCTOBHAX JUTUTENEHOTO BO3/IEHCTRHS Ha MadparMy HU3KHX TEMIEpaTyp Hapy>XHOTO BO3AyXa
(amxe Munyc 40 °C) mo yenosusam IPOM3BOJACTBA PAOOT PEKOMEHAYETCS TPUMEHSITh CTalb
CHOKOHHOTO iaBneHns Tuna BCT3 e wmm BCT3e3,

K.7 B cramsHol  mmadparme CICAYET [peyCMaTpuBaTh BEPTHKAIbHBIC U
FOPU3OHTAJIbHbIC  ACPOPMALMOHHBIE IHBBI, MECTONONOKEHHE KOTOPBIX  ONMpPENCNACTCS
COOTBETCTBYIOIHUMHM PacUETaMH.

K.8 KonmuectBo m Mecrononoxenue BEPTHKATBLHEIX Je)OPMAlHOHHBIX IIBOB B
nuadparMe Ha3HAYAFOTC HCXOAA M3 SMIOPB! €€ IIAHOBBIX I'OPH3OHTANBHBIX CMELICHHH OT
JCHCTBHS THAPOCTATHYECKOTO NABNEHHS ¢ y4eTOM BO3MOXKHBIX MECTHEIX aedopMaruii Tena
IIOTHHEI, penbeda CTBOPa, re0IOTHIECKOTO CTPOCHAS OCHOBAHMA. OGS3aTe bHEM ciaexyer
CUMTATh yCTPOMCTBO B JuadparMe BEPTHKAIbHLIX IIBOB B MECTaX pe3Koro usiaoma
TIOBCPXHOCTH OCHOBaHHMS (CeIOBHHE, Oyrpax, 6OpTax KaHBOHA H Ip.), a TaKXkKe B MECTax
3aleNky nuadparMel B yCTOM GETOHHBIX COOPYXKCHUH M Ha I'paHHLAX Yy4acTKOB OCHOBAHUS,
CIOXKCHHBIX I'DYHTaMH, PE3KO OTIMYAIOIMHMUCS 110 1ehOPMALMOHHEIM CBOHCTBAM,

XK.9 Kommuectso u Mecrononosxenue TOPHU30HTANBHEIX Ae()OpMAllHOHHBIX INBOB B
CTANbHOM AHadparmMe Ha3HAYAIOT PACUETOM H3 YCIOBHA 0OCCIICUCHHS IIPOYHOCTH AuadparMel
Ha CKAaTHE, KOTOPOe BOSHHMKACT BCICACTBHE TPEHHS O €€ IOBEPXHOCTh I'PYHTOB IIPU3MEI
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TUIOTHHBI NIPH HMX OCAJIKe M NeWCTBMs COOCTBEHHOro Beca auadparmel. HampspkeHue ¢ B
auadparMe onpeacnsior no GopmyJie

o2V 1 OK.1)
4, v,

riae Q) — Bec auadparmer;
N — narpyska Ha quagparmy OT TPEHHS IPYHTa;
R, — pacueTHOE CONPOTHBICHUE CTAIH CKATHIO 110 IIPENENTYy TEKYYECTH;
Yn — KO3 PUIHEHT HAIS)KHOCTH IO OTBETCTBCHHOCTH COOPYXKEHHS;
Ay, — nomazb NONEPeyHOro ceYCHUs quadparmel.
ITpumMeuanue — PacueT Be/IeTCH Ha eMHHILY JUTMHBI IUIOTHHBI.

Harpysxy na nuadparmy Ha Tiry6HHE X OT TPEHHS I'PYHTA T€Na IUIOTHHB! ONPEIETISIOT
KaK Npou3BeJieHHe OOKOBOro JaBJICHMs Ha Hee IPyHTa Ha Kod((HLHEHT TPeHHs TPyHTa 110
cTaly

xl

Ni(x) 5 (PiA+pary+p3)g | f (K.2)

TE P1. P2, P3 — COOTBETCTBEHHO, ILJIOTHOCTH I'PYHTA BEPXOBOHM M HM30BOH IIPHU3M IIOTHHEI
U BO/JIbI;
A1 Ay — k03 uHenTH GOKOBOro AaBJICHUS IPYHTA IIPH3M IUVIOTUHBI Ha auadparmy;
g — YCKOPEHHE CUJIBI TSDHKECTH; §
f— KOo3hOUIMEHT TpeHHs IPYHTa Tejia IUIOTHHBI IO HOBEPXHOCTH CTalbHOH
auadparmet;
X — ITyOHHAa PacrojIOKEHUs PacICTHOTO CEYSHUS OT TPEOH MJIOTHHEL

Paccrosuue x; oT rpebus IUIOTHHBI A0 IIEPBOI0 TOPU3OHTAIBLHOrO AehOpMaLMOHHOTO
IIBa OnpeaesisiioT noabopoMm. 3anaBUIMCh [PEIBAPHTENBHO TOJIIMMHOH auadparMel M
OpAMHATON x|, onpenenstor 3HaueHus (J(x;) W N(x;), a TaKXKe IPOBEPSIOT YCIIOBHE
IPOYHOCTH.

MecTononoxeHne BTOPOro, TPETBEro M BCEX IOCIAEAYIOMIMX ULIBOB OHPECACNAIOT
II0CTIEIOBATENbHBIMH  PACYeTaMH  HANPSHKCHHOTO COCTOSHMA (parMeHToB auadparmsl,
PAcIOJIONKEHHBIX MEXIY ABYMs COCEAHHUMH INBaMH C OpAMHATAMHM X, H Xn+1. B oTOM Ciiydae
Harpy3ky N(x) BEIMUCISIIOT KaK pa3HOCTD;

N(x)=N(x,1)-N(x,). (K.3)
y 3
B onopHoM (parmente auadparmsi B Ipezesax 30HbI ero u3ruba, paBHoH X =—4\/—I—,
4El

B ¢opmysne (K.1) yuuTHIBArOT BIMSHHE ONOPHOIO MOMEHTa M CHMJIBI TPEHMs OIIOPBI IO
OCHOBaHMIO (k— Koaddurment nocrenu, £l — XecTKOCTb JuadparMsl).

Jns  [peaBapuTENBHOTO — IPOEKTHPOBAHMS — CXEMbl  paspe3ku  auadparmbl
TOPU30HTAIGHBIMY Je(OPMANMOHHBIMY HIBAMH PEKOMEHAYIOTCSA TPaUKH, NPUBEACHHEIEC Ha
pucysnke X.1.

XK.10 B mecrax pacnoyiokeHus B JuadparMe BEpTHKIBHBIX IIBOB YCTPaMBalOTCH
TAKKE IOmepeyHsie (repMeTHYHbIC) JAeopManMOHHbIE HMIBHI B €€ ONOPHOM 3JIEMEHTC IO
TUITY, NPHBEICHHOMY Ha pucyHke X.2.
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K11 3navenns xosppuumenton Tpenns [JECYAHBIX, TPABUHHBIX M TAJCYHUKOBDIX
TPYHTIOB Teja TIOTHHBI MM TIEPEXOAHBIX CJIOEB 110 CTAILHOH inadparme peEKOMeHyeTcs
Ha3Hayath no rpaduxam Ha pucynke XK.3 ¢ mocnenyomum nx YTOYHEHHEM CTICIIHANLHBIMH
HCIBITAHUAMY JUI KOHKPETHBIX CJTyYaeB.

XK.12 Oxonvarenbubie pasmepsr KOHCTPYKTHBHBIX 3JIEMEHTOB NPOQUs IUIOTHHEI, ee
TIOA3EMHOT0 KOHTYpa, TONIUMHBI uapparmpl, mara Je(OpMaHOHHBIX IIBOB YTOUHSIIOT 110
ABHHBIM CTATHICCKHX, THHAMHYECKUX U (DUITBTPALMOHHBIX PACUECTOB TUIOTHHDL.

JK.13 Jlns onpenenenns ropu3oHTAIbHBIX CMEUICHUA M TpornboB auadparmel
PCKOMEHJYeTCA MCIIONB30BATL METOJMKY €€ pacueTa Mo cXeMe Gankm KOHEYHOH IKEeCTKOCTH
Ha YHpYroM MOJATIMBOM OCHOBAHHH, B KAuyeCTBE KOTOPOTO pAacCMaTpPHBACTCA HH30BAs
NipusMa MI0THHEL TlonaTmBocTs HU30BO#H IPH3MBI BhIpasaeTcs xosddunuentom nocreny k,
M3MEHSIOMHMMCS 110 €€ BLICOTE.

Cmemenue onops! anaparmMsi AMUTHpYETCS B PacyeTHOH CXeMe BBeJIEHHEM B OIOPHOE
CCHCHHC PEAKTHBHON CHIIBI TPEeHUS T i MOMeRTA My (PHCYHOK XK.4).
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Pucynox 2K.1 - 3asucumocts PACCTOHHHS MEXAY TOPH3OHTAILHBIMH WIBAMH AHAappParMbl
no BbicoTe L, OT TomHHLI gnadparMbr 8, BeAHYHHBI ko3 uuuenTa TpeHus rpynra
no xuadparme f n BoicoTh quadparvor H
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OMMEYATKA

k CI139.13330.2012 «CHulI 2.06.05-84* I1noTHHBI U3 TPYHTOBBIX MATEPUAIOBY

B kakom Mecte

Haneuarano

JomxHO ObITH

Crp. 70,
npunoxenue K,
m. XK.9,
¢dopmymna XK.2

Ni(x)= xj(plx1+szz+P3)g S OK2)

TI€ P, P2, — COOTBETCTBEHHO,

P3 IUIOTHOCTH I'PYHTa BEPXOBOM
¥ HU30BOM IPU3M IUIOTHHEI U
BOJIBI,

A1, A2 — KO3 HHLIHEHTH HOKOBOTO
JaBJICHUS TPYHTA IIPU3M
TUIOTHHBI Ha nuadparmy;

g — YCKOPEHHE CHUJIBI TSHKECTH;

f— x03hPUIEHT TpeHHs TPYHTA
TeJia MIOTUHBI 10
MIOBEPXHOCTH CTAJIbHOM
Juadparmbl;

X — rybuHa pacIiooXeHus
PacYETHOTO CEUCHUS OT
rpeOHs MIOTHUHBL

2

Ny(x) = -’52—<p1x, +phy +p3)fs OK2)

TJe P1, P2, — COOTBETCTBEHHO,
p3 IUIOTHOCTB TPyHTA
BEPXOBOM U HU30BOM
NpPU3M IUIOTUHBI H BOAB;
A1, A2 — k03¢ duHeHTE O0KOBOTO
JIaBJICHHsI TPYHTA IPU3M
IUIOTHHBI Ha Juadparmy;
f—xo3dduimeHT TpeHus
IpYHTa TeNa INIOTUHBI [0
MIOBEPXHOCTH CTAIBLHON
nnadparmel;
X — [TyOHuHA pacloNoXEHHS
pacyeTHoro Ce4eHus OT
rpeGHs MIIOTUHBI.
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1 — puadparma, coeAMHeHHas ¢ GETOHHBIM 3yOOM; 2 — YIIOTHEHHE JaeqopMaLMOHHOrO LIBa ONIOPHOTO
3MeMeHTa; 3 — OTOPHbIH 2JieMeHT Anadparmbl; 4 — OUTYMHOE NOKPBITHE, 5 — GeTOHHbIH 3y0

Pucynok K.2 — YcrpoiicTso nepopMagHOHHOI0 B2 B ONOPHOM dJIeMeHTe auadparmol
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I — TPyHT BIXHOCTHIO 2—7 %, 2 — rpyHT BiakHocTHio 100 %; 3 — rpyHT Opu noXpsiTHH uadparmbl GUTYMOM

Pucynok 2K.3 - 3aBncamoctb Ko3puinenTa TpeHHs IPYHTOB 1O CTAIBHOM AHadparme
OT BX KPYNHOCTH H BJI2)KHOCTH

K.14 Hanpsxenno-geopMUpoBaHHOE COCTOSIHHE IUIOTHHBI CO CTANBHOM /inadparmMoi
PEKOMEHAYETCA PpacCuYMThIBATL YMCIIEHHBLIMH METOJAMHM B IIOCTAHOBKE YNPYro MM
yHpYroIlacTUYEeCKOR 3aJayl ¢ Y4eTOM [IOITallHOTO €€ BO3BEJACHHS M HAIOJIHEHHUS
BoAOXpaHuMma. I1pyu pacdeTe IIOTHHBI C TOABIKHON B ONOpe AuadparMoil peKOMeHIyeTCst
YHHTBIBATbL IIPOCKAIb3bIBAHHE OOKOBBLIX IIPH3M IUIOTHHBI 10 OCHOBAHHIO BOMM3M Juadparmbl
BBEJICHHMEM B PACUYETHYIO CXEMY CKOJIB3AIIMX OTOP.

B pacuerax HeoOXOAMMO YYHTHIBaTh COOCTBEHHBI BeC € YYETOM B3BELIMBAIOIIETO
JEHCTBUA BOJBI, IBAPOCTAaTHYECKOE AABJIEHUE, CUIIBI TPEHUs OOKOBBIX NPU3M N0 auadparme
U B €€ OIIOPHOM CEYEHHUHU.

AK.15 Mexonss w3 TOoro, 4ro TOHKas cTanbHas jguadparMa NPaKTHYECKH MOSHOCTHIO
nepelaeT aKTHBHYIO IOPH30HTAIbHYIO Harpy3Ky HHM30BO#H Mpu3Me, OOUIYIO CTATHYECKYIO
YCTOHUMBOCTL HM30BOM NpPHU3Mbl PEKOMEHAYETCS INPOBEPSITh Ha IUIOCKHH CIBHUT IO
TIOBEPXHOCTH OCHOBAHHUS.

K.16 Tonmmay cranpHo#t jnuadparMel NpH COOTBETCTBYIOUEM OOOCHOBAHHUM MOXKHO
Ha3Ha4arh, JOIycKasd paboTy cTayld B KOHCTPYKLHMH Ha Ipejesie ee Tekyyectd. Juadparma
JOJKHA OTBEYaTh TPeOOBaHUAM KOPPO3HOHHON A0OJTOBEHHOCTH.

JIns ceBepHOH CTPOMTENBHO-KIMMATHYECKOH 30HBI 3HAYCHHE TOJILIUHBI CTAJIBHOH
nradparMel ¢ YHETOM KOPPO3WH U OUEHKY €€ JIONTOBEYHOCTH PEKOMEHIYETCS TPOU3BOAKTS,
UCXOJS U3

pacdeTHBIX 3HAa4YEeHUIN CKOPOCTH PAaBHOMEPHOH KOPpO3MM CTaId B BOJHO-TPYHTOBOH
cpene u,= 0,004—0,005 mm/rox;

rpaduka, Ha pucynke XK.5, a Takxe GOpMYyJIbL:

U :——-.w——2+0,0028, (K.4)
(1 +5,36¢)

riae - JIATCIbHOCTE KOPPO3HH, OB,
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Py — pacdeTHas Harpysxa Ha aMadparMy; Gy — PEAKTHBMLIE HANPHKEHUA B IPYHTS HM3OBOH NPU3MBL
My, Ty — COOTBETCTBEHHO pEAKTUBHBIE MOMEHT W CWia TPEHHA, ASHCTBYIOUME B ONMOpe JHAadparmsi;
x; — cMeutenua auadparmel; H - Boicota auadparmbl

Pucynok /K.4 — Cxema pacuera gnadparmel Kak 0aJKH HA YIPYyroM OCHOBAHHN

X.17 B ycnoBusx pa3sBHTHS $3BEHHOH KOPpO3MHM AMapparMy pEKOMEHYyeTCs
000pyIOBaTh CUCTEMOH SJIEKTPOXMMHYECKOH (KaTOOHOM) 3alMThl. PacyeTHyr0 CKOPOCTh
A3BEHHON KOPPO3UM CTaJbHOH gauadparMbl B YCJIOBMAX CEBEPHOH  CTPOHTEILHO-
KJIMMAaTHYeCcKO’ 30HbI pekoMenayetcs npuauMarek 0,02-0,05 mm/roa.

Ilpy monTaxe puadparMbr B Hel PEKOMEHAYeTCA yCTpaHBaTh CILIOUIHYIO IIOJIOCY
3a3eMJICHHS.
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Pucynok 7K.5 — NizMenenne cpeaneii CKOPOCTH KOPPO3HA cTaNLHON Anadparmnl
B BOAHO-IrPYHTOBOI cpeae CeBepHOI CTPOHTEILHO-KJINMATHYECKOH 30HbI
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Ilpnnoxenne
(pekomenayemoe)

Pacuert YCTOﬁ‘lHBOCTH OTKOCOB No CHOCOﬁy HAK/JIOHHBIX CHJI B3aUMO/AeHCTBHA

B unciie peKOMEHAYEMBIX METOJIOB PacyeTa YCTOHYHBOCTH OTKOCOB IPYHTOBBIX ILIOTHH
1a3BaHbl METOJbI, ONEPHPYIOIMUC C PAacwICHEHHOH Ha BEPTUKAIBHBIC JIEMEHTHI NPHU3MOMN
OoOpyWIEHHS M C IIPOM3BOJBHOM WM KPYTJIONHJIMHJIPUYCCKOH MOBEPXHOCTHIO CIBHIA,
YJOBJIETBOPSIOIHE YCIOBHAAM PaBHOBECHS B IIPEEIIBHOM COCTOSHHH.

B xayecTBe TakOBBIX MOTYT OBITH HCIIOJIB30BaHBI METOIbI, OCHOBAHHbIE HA THIIOTE3E
HaKJIOHHBIX CHJI B3aUMOJEHCTBHS MEX/Y 2JIeMEHTaMH MPU3MbI OOPYIICHHUS.

Vron HaiIOHa K TOPH30HTY CHII B3aUMOJCHCTBHS MOXET OBITH OfIpesiesieH M3 YCIOBHI
pPaBHOBECHA I[IPU3MBI OOpYLIEHHUs B [MIPEelNe/IbHOM COCTOSIHMH, KOTOPOE JOCTHUraeTcs
IPOJIOPIHOHATILHEIM HM3MEHCHHEM XapaKTCPUCTHK IMPOYHOCTH TIPYHTOB OT pacdeTHBIX
3HAYECHHH 1Y U ¢ 10 KPHTHYECKHX g« U . lIpu npoW3BONLHOM MOBEPXHOCTH C/IBUTA IS
OLEHKY YCTOMYMBOCTH MPU3MBbl OOPYIUCHUS COMOCTABJIAIOT IPOEKIIMU PABHOECHCTBYIOUINX
aKTHBHBIX CWJI [p M CHJI CONPOTUBNCHHUs Rp Ha HalpaBiCHHE CHII B3auMmoJercTBHA. [Ipu
KPYTJIOUHIIMHPHYICCKOR TIOBEPXHOCTH CIOBMIA MOXHO COINOCTABJATH KaK MOMEHTBI
PaBHOJAEHCTBYIOIMX 3THX CUN Fy, Ry OTHOCHTENHHO OCH TIOBEPXHOCTH CJ[BHra, TaK U UX
MPOCKIIUN.

Kpurepuem ycToHuuBOCTH MpU3MbI 0OPYLIECHHS ABIACTCS COOTHOILICHHUE!

Ychéﬁ, (1.1)
Vs

T Yie, Yo Yn — KOOOOUIHEHTBl COYETAaHWH HArpy3oK, YCIOBHH palOTBI, HaJIeKHOCTH
10 OTBETCTBEHHOCTH COOPYIKEHHUS.
Otkoc ycroiuus, eciu obecnedeHa yCTOWYHMBOCTh HMpu3MBl 00pylueHUus ¢ Haubosee
OIIaCHOW NOBEPXHOCTBIO CIBHUIA.
ITpoexnuu paBHOAECHCTBYIOMMX ONPEACISIOT M3 YCJIOBUS pPAaBHOBECHA JJIEMEHTOB
npusM oopyruenus (pucyHok M.1) no gpopmymam:

Fg =Y Qsin(p+8)

RE=ZQCOS(B+8)tg((p+[3—0()+Z~—————CCOS(P ’ (.2)
cos(p+p—o)
rae Q = gdx — paBHOJEHCTBYIOIAs AKTHBHBIX CHJI, JACHCTBYIOIIMX HA OJIEMEHT IIPH3MBI
o0pylleHHS;
B — yron HAKIOHA K OCH X CHIIBI B3AUMOJCHCTBUA E MEXIY 2MEMEHTAMHU IIPU3MBL
o6pymenus;

dx — WIAPHUHA PUIMBL;
8 — yron OTKJIOHEHHUS CHIIB! (J OT BEPTHKANY,
O~ YTON HAKJIOHA 3JIEMEHTA MOBEPXHOCTH CIBUTA K TOPH3OHTY;
C = cds — cuna cremienus, AefCTBYIOmAs Ha SNEMEHT TIOBEPXHOCTH CABUIA, IUIMHA JyTH
KOTOPOTO ds.
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