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Mpegucnosue

Lenn v npunyunsl ctaHfaptMsaumm B Poccuiickon Penepaumu ycraHoBneHsl degepantHbiM
3akoHOM OT 27 pekabps 2002 r. Ne 184-03 «O TexHu4eCKom peryrnuposaHuv», a npaeuna paspaboTku -
nocraHosnexnem lpasutenscrea Poccuiickon Pepepaumnn ot 19 Hosbpa 2008 r. Ne 858 «O nopsaxe
pa3paboTky W yTBEpXAEHUSA CBOROB NpaBui».

CsenieHHA o ceBoje npasun
1 UCNONHUTENU — OAO «BHUWUI um. b.E.BegeHeesa»
2 BHECEH TexHuyeckum koMuTeToM no ctasaaptusaumn TK 465 «Ctpontenscreo»

3MNOOAINOTOBNEH «  yveepkaeHuio [lenapTameHTOM  apXuTeKTypol, CcTpoutensctea #
rpaAoCTPOUTENBHON NONNTUKK

4 YTBEPXAEH Tlpukazom Munuctepctsa peryoHanbHoro passutus Poccuickon  defepaumn
(MurpervioH Poceun) ot 29 pekabpsa 2011 r. Ne 635/18 1 BBeaeH B geiictaue ¢ 1 AHeaps 2013 r.

5 SAPEM'MCTPUPOBAH deaepanbHbiM - AreHTCTBOM 110 TEXHUYECKOMY perynivpoBaHuio #
meTponorm (PoccraHgapt). MepecmoTp CIM 39.13330.2010 «CHWIM 2.06.05-84* INnoTuHb! N3 rpyHTOBbLIX
marepuanos»

Undpopmauua 06 UMEHEHUSX K HacmosiwemMy ceoQy npasusn nybrukyemcs ¢ exezo0Ho usdasaeMom
UH(hopMayUoHHOM yKa3amene «HayuoHanbHble cmandapmei», a mMeKCm U3MeHeHUld U nonpasox — 6
exemecayHo u30aeaeMbix UHQOPMaUUOHHbIX yka3amenax «HayuoHnanbHbie cmauvdapmet». B cnyvae
nepecMompa (3ameHs!) unu OMMeHs! Hacmosuwezo cmaxndapma coomeemcmeytoujee ysedomnernue bydem
ory6nuKo8aHO 8 EeXEeMEeCSYHO U30asaeMoM UHGOPMayuoHHOM ykasamene «HayuoHanbHbie cmanlapmei».
Coomeemecmsyouian uHgopmayus, yeedoMIEHUe U MEeKCMbl Pa3Mewjalomcs markoke 6 UHGOPMAaUUOHHOU
cucmeme 0bwiez0 MONL30SAHUS ~ Ha oduyuansHoMm calime pa3spabomyuka (Munpezuon Poccuu) e cemu
WHmepHem.

© MutpernoH Poccuu, 2011

HacToawuwi HOpMaTUBHLIA JOKYMEHT He MOXET GbiTe NOAHOCTLIO MANM YAaCTUYHO BOCNPOU3BEAEH, TUPaXWPoBaH
1 pacnpocTpaHeH B kadecTse obuLUMANLHOTO N3AaHNUA Ha TeppuTopun Poccuiickoit degepauun 6e3 paspewenns MuHpernona
Poccnn.
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CBOJ IPABIT

IIJIOTHHBI U3 T'PYHTOBBIX MATEPHAJIOB

ROCK fill dams

Jata BBegenns 2013-01-01

1 O6macThL npHMeHeHAR

HacroAmuii cBOX TpaBWi pAaclpOCTpaHAETCA HAa NPOCKTHPOBAHHE HOBBIX M
PEKOHCTPYKIMIO CYIIECTBYIONMX INIOTHH (HIM HaHOPHBIX AaM0) M3 IPYHTOBBIX MaTepHaiIOB
(3eMJIAHBIX HACBIIHBIX M HAMBIBHBIX, KAMEHHO-3€MJHBIX H KAaMEHHO-HAGpOCHEIX),
BXOMLIHX B COCTAB CHCTCM pasTHYHBIX BHAOB CTPOHMTENBCTBA (DHEPreTHYECKOro,
I'HAPO3HEPTETHYECKOT0, METHOPATHBHOTO).

ITpn npoekTMPOBaHKH ILUIOTHH, TPEAHAZHAYEHHBIX IS CTPOUTENHCTRA B CEHCMAICCKUX
palfonax, Ha IPOCAJJ0YHEIX H HAOyXaloIMUX FPYHTAX, A TAKKE Ha IUIOMAKAX, TOABEPKEHHBIX
OTION3HAM, CeNAM M KapcTy, HAJIeKMT YUHMTHIBaTh JONOJHUTENbHbIE TpeGoBaHHs,
TPENBABIISEMEIC K CTPOHTENBCTBY COOPYIKEHHH B yKa3aHHBIX YCIOBYSX.

2 HopmaTHBHBIE CCHUIKH

CIT123.13330.2011 «CHulI 2.02.02-85 OcHoBaHHA FEAPOTEXHAYECKHX COOPYHEHUH)

CII 58.13330.2012 «CHull 33-01-2003 I'mapoTtexnuyeckue coopyxeHusd. OCHOBHEIE
TIOJIOKEHUSI»

r'OCT 19185-73 I'mnporexunka. OcHoBHEBIE MOHATAA. TEPMHHBI M ONPEACHCHHSA

I'OCT 26263-84 I'pynrni. Meton naGopaTopHoro onpeneieHHs TEINIONPOBOAHOCTH
MEP3NLIX IPYHTOB,

lIpameuanue —IIpy NONL30BAHMM HAaCTOAIIAM CBOJOM NpPAaBHWI HENecOo00pasHO MPOBEPHUTH
neitcTBHE CCBUTOMHBIX CTAHAAPTOB H KIAaCCH(HKATOPOB B MHPOPMALIMOHHON CHCTeMe OGMIEro nojaL30BaHuA — HA
obuLmanbHOM caliTe HalmoHaNBHOro opraHa Poccuiickolt ®epepaimm no craHgapTHaumn B cern Hureprer
WAH N0 €XCTONHO H3JaBacMOMY HH(GOPMALMOHHOMY YkasaTemo «HalWoHaNbHBIE CTAHAapTH®, KOTOPBIA
ony6nuxosan [0 COCTOAHMIO Ha } SIHBapA TCKYLWIEro roja, H Mo COOTBCTCTBYIOIIHM ©XKCMCCAYHO H3AABACMbIM
HHGOOPMAIMOHHBIM YKa3aTe/aM, OIMyGIMKOBAHHBIM B TeKymeM roxy. ECiu cchutousblil JOKYMEHT 3aMeHeH
(¥3MeHeH), TO TPH TONLIOBAHMM HACTOAILMM CBOAOM TIPABWII CHENYET PYKOBOJACTBOBATHCH 3AMEHEHHLIM
(M3MEHEHHBIM) I0KyMEHTOM. Eciii CChInouHbIA MaTepuan OTMeHeH 6¢3 3aMCHEI, TO [TON0XKEHHE, B KOTOPOM JiaHa
CChUIKA Ha HETO, MPAMEHSAETCA B YacTH, HE 3aTpariBalollet 3Ty CChUIKY.

3 TepMHBBI H ONpeleIeHUs

TepMuHEL 11 oNpenecHUs, HCIONb30BaHHEIC B HACTOAINEM CBOJ/IE IPABHII IIPHBE/ICHEI B
tpakroBke 'OCT 19185, CII 23.13330 u CIT 58.13330.

4 O0mue NOJIOKECHHA

4.1 HH)KeHCpHLIC HU3BICKaHHs, B TOM YHCIIC HHXCHEPHO-ICOAC3UYCCKHE, HHXECHECPHO-
rEOJIOTHYCCKHE, THIAPOMETEOPOJIOTHUECKAC, He0OX0IUMEIE 1L NpOCKTHPOBaHUA H
CTPOMTECJIBCTBA IUIOTHH K3 TIpPYHTOBBIX MATCPHAJIOB, CIICAYECT NPOBOAUTE C YHETOM

H3panne opnumanbnoe
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tpeGopanmii  CI1  58.13330, coenu¢uKH THOPOTEXHWYECKOrO  CTPOMTENRCTBA H
JONOJTHATENIbHBIMA MCXOAHBIME JAHHBIMY, COJICPKAIMMACS B 3alaHAH HA NPOSKTHPOBaHHE
M YYHTBIBAIOIIMMA KOHKPETHBIE YCIIOBHS IIPOCKTHPYEMOT0 0OBEKTA.

O6beM H METO[HKA HHXXCHEPHO-TCOJOIHYECKHX M3BICKaHMH, WIomans # riyOmHa
H3YYEHHS HHXECHEPHO-TEONOrHIecKOro paspesa JODKHBI  COOTBETCTBOBATh  CTAJUH
MPOEKTUPOBAHMUA, CHOKHOCTH MPHPOAHOH 0GCTAHOBKY, THITY H TapaMeTpaM FUIOTHUHEL

4.2 TInoTHHB! H3 TPYHTOBBIX MATEPHAIOB B 3aBHCHMOCTH OT MaTepnaja HX Tel H
HPOTHBOGUILTPALHOHHBIX YCTPOHCTB, a TakKe CIoco00B BO3BEACHHSA, NOAPAsACIAIOT HA
THIIBL, OCHOBHBIE U3 KOTOPBIX YKa3aHsl B Tabmine 1.

Ta6amua l

Tun nioTHHEI OTIHYHTENbHBIC NIPH3HAKH
3emiisiHas HachiMHAA TpyHTBI OT IIMHUCTHIX 4O MPaBUHO-TAIEUHHKOBBIX; OTCHINAIOT
(pasaen 5) Hacyxo ¢ YIUIOTHEHHEM HJTH B BOIY
3eMiiHas HaMbIBHas pyHTBI OT TTHHUCTBIX [0 NECYAHO-TPaBHITHBIX H IPaBHIHO~
(pasnen 6) raJieYHBKOBbIX; HAMBIBAIOT CPEACTBAMA THPOMEXAHM3ALHY
Kamenno-semnsHas ['pyHTHI Tena — KpynHOOGMOMOYHbIE; NPOTHBOGHIETPALMOHHBIX
(pazgen 7) YCTPOFCTB ~ OT INIMHHUCTBIX 10 MEJKONECHAHBIX
KamenHo-nabpocHas T'pyHTsl Tena — kpynHoo6noMOYHBIE; APOTHBOGHILTPALHOHHBIE
(pasgen 7) yCTpOHCTBA W3 HETPYHTOBBIX MATEPHANIOB WM KOMOHHUPOBaHHbIE:

TPYHT + HHBEKUHA, U T.I.

4.3 Tun nnotuss! (Tabmrna 1) cnemyer BHIGHPATh B 3aBUCHMOCTH OT Tomorpadrdeckux
H MHXCHEPHO-TEOJIOTHYECKHX YCIOBHH OCHOBaHMSI H OeperoB, TIHAPOJOTHYECKHX H
KITAMATUYECKHX YCIOBUH paifoHa CTPOMTENHCTBA, BENMYMHBI Hanopa BOABL, HATHYHA
TPYHTOBBIX CTPOHTEJILHBIX MATSPHANIOB, CEHCMUAYHOCTH paifoHa, 00meH cxeMbl OpraHu3aun
CTPOHMTENBCTBA M IIPOM3BOZACTBA paboT, ocoOewHocrefl Npormycka BOXBI VIS HYXI
CTPOMTENBCTBA, CPOKOB BBOJA B IKCILTyaTAIMIO H YCIIOBHIT SKCINIyaTallfiy IUIOTHHBL.

T¥n n KOHCTPYKIMIO IUIOTHHBI CJleNyeT BHIOMpaTh Ha OCHOBAaHMH TEXHHKO-
9KOHOMHYECKOTO CPaBHCHHS BapHaHTOB, YYUTHIBAIOIINX TEXHOJIOIHMIO CTPOUTEBHBIX paborT,
a Takxe OOIIyr0 KOMIOHOBKY THApoy3ia. CpaBHHBaeMBIE BapHaHTBl JODKHBI HMETh
OJMHAKOBYIO CTENEeHb INPOPabOTAHHOCTH M HajexXHOCTH. [Ind BO3BENECHHA IUIOTHHBI H3
FPYHTOBBIX MaTepHAIOB HAIUISKUT HpPeIycMaTpHUBaTh WMCIOJIb30BAHHE TIPYHTa M KaMHS,
NOJIUCHHBIX U3 MOJE3HBIX BHIEMOK HIIH KaphepoB,

4.4 Bo3BeaeHHME IUIOTHH B3 IPYHTOBBIX MaTEPUATIOB BO3MOXKHO KaKk Ha CKaIbHEIX, TaK 1
Ha HECKAIBHBIX IPYHTaX OCHOBAHHS.

Bozeenenue mioruH I 1 I KnaccoB Ha HecKanbHBIX IPYHTaX OCHOBAHHS, COLESPKAIIMX
BOZOPACTBOPHMEIC BKJIOUEHHS MAONYCKACTCA TOJNBKO IIOCNE IPOBEASHHS HCClIENOBaHUM
CKOPOCTM DacCONiCHWS § BLIIENauMBaHUA M ydeTa OSTHX NPONECCOB IPM  ONEHKE
GHIBTPALMOHHOTO pacxoja, YCTOHYMBOCTH H  IeQOPMHPYEMOCTH coopyxerus. Jna
IpeJOTBpAINCHHs  BHIUIENAYMBAHUY TIPYHTOB OCHOBAaHHMA MOTYT IIPeXyCMaTpPUBATHCH
PasMYHbIe KOHCTPYKTUBHEIE Mephl (HaIpHMEp, YCTPOHCTBO NOHYpPOB, 3yOReB, 3aBec, nojada
HaCEIUIEHHBIX PaCTBOPOB B OCHOBAaHHE IIOTHHBI U Ap.).

IIpn crpowrenscTBE INIOTHH M3 TPYHTOBBIX MaTepualoB Ha TOpGSHOM H
3aTOp$OBAaHHOM OCHOBaHMH HEOOXONMMO BBHINONHATE NPOFHO3 paslioXeHHs TOpda BO
BPEMEHH H y4eTy 3TOro npotiecca npd 000CHOBaHUH yCTOHYHBOCTH COOPYKEHHA.
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IIOTHHE! Ha WJIMCTBIX TPYHTaX NOIYCKASTCA BO3BOAMTH TONBKO NPH HaJUIeKallleM
060CHOBAHHMH,

4.5 Tlpu oneHke KadecTBa IPYHTOB HECKAIBHOTO OCHOBAHHMSA HAIEXKHT obpamiaTh
ocofoe BHUMaHHE Ha HAMWYHE B HEM:

cyddO3HOHHBIX ¥ TPOCAZOUHBIX IPYHTOB;

IPYHTOB, B KOTOPHIX IPH BO3BEICHHH IUIOTHHEI MOXKET Pa3sBUBAThCS MOPOBOE HaBJICHHE
B CBA3H C UX KOHcOmuAarumel (MpUIOKEHAE A).

4.6 Ilpn oleHKe KayecTBa CKAILHOIO OCHOBAHUA CIEAYET 00pamarh 0co60e BHUMaHUE
Ha HaJIMIUe B HEM:

TIOKPOBHBIX OTJIOXEHUH;

HEYCTOHYMBEIX MaccHBOB, OOpyLIEHHE KOTOPHIX MOXET CYINECTBEHHO IOBJIHATH Ha
CTPOHUTENBCTBO M IKCILIYaTalHIO INIOTHHEI, '

30H Pa3/IOMOB H TPEIIMH Pa3rpy3KH, OPHCHTHPOBAHHBIX BHOJIb JOIHHS;

TpPeLLHH, 3aII0THEHHBIX MJIONIPOYHBIMU HIIH JIETKOBHIMBIBAEMEIMH IPYHTaMH;

TEKTOHHYECKUX HaPYMECHUH;

ocaablIeHHBIX 30H, KOTOpBIE MOryT NOX BIHAHUEM (bﬂns'rpaunn B HaChINCHHSA HX
BOZOM OXa3aThCs HEyCTOMUMBEIMY H Pa3pylIaThCs;

YYacTKOB KapcTa,

4.7 Tlpy NpOEKTHPOBaHWH IUIOTHH M3 TPYHTOBBIX MAaTCpPHANOB CJEAYET YIHUTHIBAThH
cnoco® TpOM3BOICTBA paboT MO X BO3BEACHHMIO. JUJIf KaXJIOro 37€MEHTa IUIOTHH JODKHB!
GbITh pa3paboTaHbl TEXHUUECKHE YCIIOBHS Ha ero BO3BEACHUE C YUeTOM MarepHana, crnocoba
Ipou3BoACTBa paboT, KIMMATHYECKHX, HHXXCHEPHO-TE€ONIOTMYECKUX H JPYTMX MECTHBIX
YCIIOBHH, IpeycMaTpUBaTh TAkXkKe KOHTPOJIH KayecTBa paboT, obecneunBaomero HaaeXHyIO
pabory mmotuH. TexHHUecKHe YCIOBHMA MOTYT HM3MEHATHCA W YTOUHATBCA B IpoHEcCe
CTPOHTENBCTRA.

4.8 TIpH NpOeKTHPOBaHWH IUIOTAH, IpeAHa3HAYEHHbBIX VIS CTPOUTENLCTBA B CEBEPHOM
CTPOHMTENBHO-KIIMMATHYECKOH  30HE, HAUICKHT  YUHTBIBATE M3MEHEHHE  (H3HKO-
MEXaHWYECKMX CBOMCTB TPYHTOB [pH 3aMep3aHHH M OTTaHBaHHH, TEMIIEpaTypHO-
BI2XHOCTHEIC M3MEHCHHA B TENC IJIOTAH IIPH PacueTax HaNpmKeHHO-AeOPMHPOBAHHOTO
COCTOSHUA B YCTONIUBOCTH OTKOCOB.

49 B mnpoekTax NNOTHH HEOOXOAMMO IpeNyCMaTpHBAaTh CNELUAILHBIA IIPOEKT
IPHMEHEHHs KOHTpOIbHO-M3MepuTebHo# ammaparypbl (KMA) ans nposeneHHs HaTypHBIX
Habmonennit 3a paGoToli cOOpyKEeHHA KaK B IPOLECCe CTPOHTENLCTBA, TaK H B IICPHOJ €TO
SKCIUTyaTauuy. KOHTPONb COCTOSHHMS IIOTHH B NEPHOJ CTPOUTENLCTBA M SKCILTYaTallHH
TIPOM3BOXUTCSA B COOTBETCTBUH C PEKOMEHIAIMAMHA IPHIoKeHAA b.

4,10 PexOHCTPYKIHIO INIOTHH H3 IPYHTOBBIX MaTCpPHANOB CAEAYET OCYIIECTBIATE IPH
HEOOXOAHMOCTH:

MOBbINEHUs TpeOOBaHMI K HafleXHOCTH COOPYKEHHS H YCIIOBHSM €70 SKCILTY aTalliH;

TIOBBIIICHAA SKOHOMIYHOCTH COOPYKEHHA 32 CYET 3aTPaT Ha €To SKCIUTYaTaluo;

YBEJIMUCHNS IPH3MEI PETyIMPOBAHHSA BONOXPAHHIHING;

BBITIOJIHEHHA JOTIONHNUTENBHBIX TpeOOBaHMH 110 OXpaHe IPAPOAHON CPEIbL.

4,11 TIpoexTamMH PEKOHCTPYKLEM IUIOTMH M3 IPYHTOBHIX MaTEpPHANOB JOIDKHEI OBITH
YYTEHBEI DPe3yibTarTsl o0CiIefoBaHMH DKCIUIYaTHPYEMOro COOPYXEHHS H HeoOXOMMMOCTH
PEKOHCTPYKLHMHE CONPSATAlONIUXCSA C HEM COOPYXeHMi (BOJOCHHBHEIX IJIOTHH, BOAOCIHBOB,
spanmit ['C, o308, pEHOOIPONYCKHSIX COOPYKEHMH U Ap.).
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Puznko-Mexannvdeckne, GUIBTPALNHOHHDIC H TEIVIOPHINICCKHE XaPAKTEPACTHKA
FPYHTOB, HCIIOJIb3YeMBbIX /IS BO3BeeHUS INIOTHH

4.12 Jna npoeKTHpOBaHHA IIOTHH M JaM0 W3 IPYHTOBBIX MaTepHaloB HeoOXoIuMO
OIIPENENATh CONEpXaHHe B FPYHTaX BOJOPACTBOPHMEBIX COJNCH, a TakXKe OPraHMIECKHX
npuMecell U CTelleHb HX pasyiokenus. J[jis KaMHS ¥ KpYNHOOOJIOMOYHBIX IIOPOJ CNERYET
OIpENENATh BOAOIONOEHHE.

XapaxkTepuCTHKY TIPyHTOB (NPOYHOCTHEIE, HeopMamMOHHBE, (HIBTPAIMOHHbIE)
cnemyeT ompenensts B cooTsercreuH ¢ 'OCT 26263, ¢ yd4eTOM COCTOAHHSA FUIOTHOCTH,
BIIAXHOCTH H TEMIIEPATYphl, B KOTOPOM I'PYHTHI GyXyT HaXOAHThCA B IUIOTHHE B NpOIEcce e¢
CTPOHUTENBCTBA M SKCIUTyaTalMd; i1 IUIOTHH | xjacca — ¢ y49eToM MOC/IeA0BaTeNbHOCTH
BO3BEJCHUS ¥ BHAA HANPLKEHHO-AS(OPMHMPOBAHHOTO M TEMIIEPATYPHO-BIAXHOCTHOTO
COCTOSIHHS.

4.13 JIna npoextupoBanus miotaH I 1 IT xiaccos creyer Taxxe onpenenarh:

CONMpPOTHBJICHHE CXAaTHIO H KOI(DQUUHEHT pa3MATYaeMOCTH MCXONHOH TOPHOH
HOPOBI — IA KaMHA H KPYITHOOONOMOYHBIX TPYHTOB;

(U TpanHOHHbIE H IIPOYHOCTHBIC XapaKTEPHCTHKH HAMBITHIX H YJIOXKEHHBIX OTCBHIKOMH
B BOZY I'PYHTOB C Y4ETOM aHH30TPONHH;

HOPOYHOCTH HA OAHOOCHOE DPACTHKEHHE O (B CIyUagX HEOOXONUMOCTH IPOBEPKH
TPEIHHOCTOMKOCTH TNIHHUCTBIX MPOTHBO(PHUIBTPANHOHHEIX YCTPORCTB IUIOTHH U 1aM6);

Yrojl BHYTPEHHEr0 TPEHHS M YHNCHbHOE CHEIUIEHHE IS KameHod Habpockm mnpu
PasiIMUHOM CTeNCHH 3allONIHEHMS ee IYCTOT JbIOM (B Ciydae JbXoo0pa3oBaHAs B HM30BOU
IpH3MeE).

4.14 XapakTepHCTHKM TPYHTOB, IIPe[HA3HAYCHHBIX A YKIAIKH B TENO IVIOTHH U
nam0, a TakKe IPYHTOB MX OCHOBaHMH CJIEIyeT yCTAHABIMBATh IT0 MaTEPHANIAM HH)XEHEPHO-
FeONIOTHYECKHX M reOMEXaHUYeCKHX UCCIEe0BaRMM.

IMpr npoexTHpOBaHMH TI'PYHTOBBIX coopyxenn#i | u II KiaccoB XxapaKTepHCTHKM
HCIOJB3YEMBIX CMeced OIpeieIsioT IyTeM CeNHaLHBIX NCCTEJOBaHMAH.

XapaxTepUCTUKN TPYHTOB HAMBIBHBIX MIOTHH YCTAHABIMBAIOT C YYETOM AAHHBIX O
IUIOTHHAX — QHAJI0raX, BO3BEICHHBIX H3 KaphepPHBIX IPYHTOB, OJIM3KAX MO 3€PHOBOMY COCTaBY
H ¢GopMe YacTHI[ K I'PyHTaM IPOEKTHPYEMOrO COOPYXEHHS WM pe3yJbTaTaM NpOBEIACHHA
OIBITHOTO HAMBIBA,

Tlpy HasHAYeHMH XapaKTCPHCTHK I'PYHTOB HAMBIBHAIX IUIOTHH HAJUICKHT YYHTHIBATH
GUIBTpAIINOHHBIE M IIPOYHOCTHBIE XaPaKTEPHCTHKH C YYETOM aHH30TPOIHH,

Jins HEOAHOPOXHBIX 3EMISHBIX HaMBIBHBIX IUIOTHH (cM. 6.10) dusuko-Mexanmveckue
XapaKTEPHCTHKH HAMBITOTO IPYHTA CICAYET OIPENEIIATh OTAENBHO JUIA KOKIOH 30HEL

4.15 HopmaTHBHBIE M DACUeTHBIC 3HAYEHHS XapaKTEPHCTHK TIPYHTOB (IUIOTHOCTS,
HPOYHOCTHEIE, Je(popMaluoHHbe M (QHILTPalMOHHBIE mOKa3aTend H T.O.) CIexyer
yCTaHABIMBATL NYTEM CTATHCTHICCKON 06pabOTKH pe3ynbTaToB IIONEBHIX M 1aGOPaTOPHBIX
ONpeseICHHH.

PacueTHble 3HAUEHHsS XapaKTepPHCTHK HAMBIBAEMOr0 TPYHTA (MECYaHOro, FPaBHHHOTO,
TaJ€YHNKOro) BBIIIE YPOBHA BOABI B TNpPyAKE MOTYT NpMHMMarecs no Tabmame 2 ¢
KOPPEKTHPOBKOH [0 pe3ybTaTaM ONBITHOIO HAMBIBA.
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Tabnuna 2
Vros BHYTPEHHEro
I InoTHOCTH CyXOro TPEeHHA Koagpduumenr
PyRT IpyHTa pg, T/M BOJOHACHIMEHHOTO dunsTpanmm k, M/cyT
TpyHTa @, rpag,
ITecok:
nbUIeBaThiH 1,35-1,50 22-24 0,5-5
Menkuf ¥ cpenHuii 1,45 1,60 24 - 30 2-25
KpPYNHbIA 1,55 - 1,65 30—-32 5-35
rpaBeINCThIA 1,60 - 1,75 32-34 10-50
I'pasuitHelii ¢ coneprxanyem 1,70 - 1,90 34~-36 >30
necka < 50 %

Ilpumevanns

1 J[aHHBIE TIPHBEEHE! /1A IPYHTOB ¢ IIOTHOCTHIO HaCTHI P=2,65-2,70 /M’

2 Bospline 3HaYEHMs IVIOTHOCTH Py U K03 dHIMEeHTa GUIbTPally k OTHOCATCA K IPYHTY C 3epHaMH
OKaTaHHOW (HOPMEI, MEHBIINE — K IPYHTY ¢ HEOKATAHHLIMH 3€pHAMM.

3 BonbliMe 3HAYCHUA yIriia BHYTPEHHErO TPEHHA OTHOCATCA K IPYHTY C HEOKaTaHHBIMM 3CPHAaMH,
MEHBIIHE — K IPYHTY C 3epHaMH OKaTaHHOH (opMBI.

4 Ilpn yvere aHM3OTPOMMM HAaMbITBIX NECYaHbIX TPYHTOB PEKOMEHAYeTCA B pacuerax GuiabTpalmy u
YCTOHIHBOCTH OTKOCOB HAMBIBHbIX IUIOTHH KODPEKTHPOBAaTh IPHBENEHHbIE 3HaueHns KoddduumerTa
(UNLTPALIN Y YIJIA BHYTPEHHErO TPEHHS COTJIACHO OTBITHBIM HAHHBIM.

IInOTHOCTE CYXOro IpyHTa [UIA 9acTed HAaMBIBHBIX IIIOTMH, HAMBITBIX IIOX BOAY,
cliegyeT NPHHHEMATh Kak cpenHee apHdMETHYeCKOoe IUIOTHOCTH CYXOro IpyHTa py M
IUTOTHOCTH Pgmin HAMBIBAEMOTO I'DYHTa B MAKCHMAJIBHO PHIXJIOM COCTOSHHM.

[TpoyHocTHBIE  XapaKTEpHCTHKH  KPYNHOOGJIOMOYHBIX  TPYHTOB  JOITYCKAeTCH
OIpeeNATh IO aHaJloraM M Ha OCHOBE MOJENMPOBAaHHA HX COCTAaBOB M IIPOBEJICHAA
HCIIBITAHUH Ha MOZIENIBHBIX CMECHX.

4.16 Tloka3atenn (HU3NKO-MEXAHUYECKHX XapaKTCPHCTHK IPYHTA Ui COOPYXCHHA B
LIeNIOM WM OTHCIbHBIX €ro 4acTedl yCTaHABIHMBAIOT MPH pacdeTHOH IUIOTHOCTH Py,
olpe/iesiieMO# ¢ JOBEPHTENLHOM BEPOATHOCTHIO L = 0,95.

4.17 TLTOTHOCTH CAOXEHHUS TIPYHTa MOXET HAa3HAYaThbCd IEPEMEHHON MO BHICOTE
3eMJITHBIX HaChIITHBIX, KAMEHHO-HAOPOCHBIX IVIOTHH C Y4ETOM:

H3MEHYHUBOCTH COCTaBa M CBOWCTB FPYHTOBOTO MaTepHalla B Kapbepe H pacIoNOXeHHS
CPYHTA B Tel€ IIOTHHEI (KaK 10 BBICOTE, TaK M MO MeMEHTaM npoduis);

Harpy3oK OT BBbIIIENEKAIIUX CIIOEB IPYHTA;

HanpsKeHHO-1e(OPMHUPOBAHHOTO COCTOSHIA,

cnocoba OTCHIMIKA H YIUIOTHGHHA TIPYHTOBOTO MaTepHala H HHTCHCHBHOCTH
BO3BEJCHH.

Jiid IIOTHH, OTCHINAEMBIX M3 KapbepoB, B CIyyac HEOJHOPOAHOCTH HX COCTaBa M
CBOMCTB MO ero miomaau # (WiH) mo riIyOHHe IIOTHOCTh YKIQJKH I'pyHTa HA3HA4YalOT B
cootBeTcTBHH ¢ 4.15, Mcxoas M3 KOHKPETHBIX IPYHTOBBIX YCJIOBHH pa3pabaTsIBacMOro
Y4acTKa MECTOPOMK/ICHHA.

JIna nnoTuH, BO3BOAMMEIX B CEeHCMHYECKHX paiOHaX, INIOTHOCTH CJIOXKEHHA IpyHTa B
BEpXHEH YacTH MX Npoduis JO/mWKHA Ha3HAYATECH B COOTBETCTBHHU ¢ TpeGOBaHHAMM NPOCKTA.
Pa3Meps! 3T0i yacTH ONpeeNsioT pacueToM B 3aBHCHMOCTH OT KOHCTPYKUHMH IIOTHHBL
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OxoH4aTeIBHO HEOOXOAMMYIO IUIOTHOCTh CJIOXEHHS TIPyHTa NPHHAMAIOT 10
pe3yiabTaTaM  CpaBHEHMS  TEXHHMKO-DKOHOMWYECKHX ToOKasartenelt paspabaThiBaeMbiX
BapHaHTOB.

418 B nmpoexTax HE0OXOQMMO mpPETycCMAaTPHBATH IE€OTEXHHYECKHHM KOHTPOJB
COCTOAHHA TeJa ¥ OCHOBAaHNA MJJOTHHBI B IPOIIECCE €€ BO3BEICHHS.

4.19 Inst miotus I 1 1T xaccoB U3 rPYHTOBBIX MaTepHAIOB ClEAyeT NpeaycMaTpUBaTh
ONBITHBIE OTCHIIKY M YKAaTKy WM HaMbpB TPYHTOB HA Yy4acTKaxX, MPeJIIOYTHTENILHO
pacronaraeMbIx B Ipefesiax NpPOQHIBHEIX OOBEMOB IIPOCKTHPYEMOTO COOPYXKEHMA, IUIf
0TpabOTKM TEXHOJIOTHH CTPOMTEIbHBIX paboT, yTOUHEHHS PACUECTHBIX XapPaKTEepPHCTHK, a Il
HaMBIBHBIX IDIOTHH H IUIOTHH BO3BOAHMBIX OTCHIIKOH TIpyHTa B BOLY TaKkxke Ui
omnpeneneHns PpakUHOHNPOBaHUA IPYHTA II0 JUIHE 0TKOCA HAMBIBA.

[L10THOCTE KPYIHOOGIOMOYHEIX IPYHTOB KaAMCHHO-3€MILIHBIX M KAMEHHO-HAOPOCHBIX
wiotuH I 1 IV xraccoB xomyckaeTcs Ha3HawaTh [0 aHAJIOraM C YMETOM 3¢PHOBOTO cOCTaBa
TPYHTa, IPOYHOCTH KaMHA Ha CXkaTHe, TONMIMHBI OTCHIIAEMOTO CJIOS, 2 TaKkXKe METONOB €ro
YIUIOTHEHHS.

J1s INOTHH C HErpyHTOBBIMH NPOTHBOGMIETPALHOHHBEIMA 3IeMEHTaMH (AuadparMa,
9KpaH) NIOTHOCTh CIOXKCHHA TPYHTa HasHA4YaeTcd ¢ Y4eTOM TpeOOBaHMM OrpaHHyYeHHs
JAedopMalyil 3THX 31EMEHTOB VI HCKIIFOYEHHs PacCTpoiCcTBa 1e)OPMalliOHHBIX LIBOB,

5 3emiusiabie HachIHBbIE NJIOTHHBI

5.1 3emngHbIe HaCHIHBIE IIOTHHE] 10 KOHCTPYKLMH TeJIa H IPOTHBO(GUIbTPALMOHHEIX
YCTPOHCTB B Ten€ ¥ OCHOBAHMH NOAPA3IENAIOTCA HA BUIBI, OCHOBHBIE U3 KOTOPHIX YKa3aHbI B
tabnune 3 u Ha pucyHke 1.

Taonuna 3

3NEMEHTHI [UIOTHHBI Bun moTHHs!
Teno nOTHHB! OpnopoaHas (pucynox 1, a)
Heomnoponuas (pucyHok 1, 6, ) ¢ 5kpaHOM H3 HErPYHTOBBIX
MaTepraioB (pUcynok |, 2)
C rpyHTOBBIM A7pOM (BEPTHUKAILHEIM WITH HAKIOHHBIM), (PHCYHOK 1, 0)
C nerpynroBo#t nuadparmolt (pucyHok 1, ¢)
C rpyHTOBBIM 3KpaHOM (PHCYHOK 1, oic)
[MporuBoduneTpaunonHoe | C 3yGom (pucyHok 1, 2)
YCTPOHCTBO B ocHOBaHWM | C MHBEKUMOHHOH (LEMEHTALMOHHO# ¥ Apyroii) 3aBecoii (pucyHok 1, 0)
TUIOTHHBI Co cTeHKOH, LnTyHTOM (PHCYHOK 1, €)
C noHypoM (pucyHoK 1, o)

lNlpumMeganus

1 I'pysroBsie NPOTHBOMWILTPAUMOHHbIE YCTPOliCTBa HEOAHOPOAHOW MNOTHHEI Tpu Oonbmol ux
Tonmwune by, (Wb, < 1,0) HasbBator BepxoBbiMH (pHCYHOK 1, 6) WM uUeHTpanbHbIMH (PACYHOK 1, 6)
npu3IMaMy (IPOTHBOGUILTPALMOHHBIMY), COOTBETCTRCHHO ¥IX PACTIONOKEHMIO.

2 KoHCTpyxuWW Tema IDIOTHHBI MOTYT COMETAThCAd C  Pas/IMYHBIMH  KOHCTPYKLHMAMM
NPOTUBOGHITETPALIORHBIX YCTPORCTE B €€ OCHOBAHMY, BHIGOpD 3ABUCHT OT WHKXEHEPHO-TEONOTHYESCKUX
yCnoBHH, (H3NKO-MEXaHNIECKMX XapaKTePUCTHK OCHOBaHHS M OOOCHOBBIBAGTCS DacueTaMH M TEXHHKO-
9KOHOMHYECKHM COMOCTABICHUEM BapUAHTOB, BO3MOXHO COTIPAKEHWE TeNia TUIOTHHBL ¢ OCHOBAaHMEM Ge3
NPOTHBO(GWILTPALHOHHEIX YCTPOHCTB (PUCYHOK 1).
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a - - oM. Tabnuny 3; / - Teno MWIOTHHBL, 2 - NOBEPXHOCTH AENPEcCHH; 3 - Apenax; - - KpelUleHHe OTKOCa; S - BEpXOBas
APOTHBODHUILTPAUHOHHAY IpH3Ma; 6 - HBadparMa; 7 - BepXoBasl NpU3Ma; 8 - HU30Bast NPU3Ma; 9 - [IEPEXOIHEIE CTIOH;

10 - 5Kpan ¥3 HETPYHTOBKIX MaTepuaioB; /] - rpyHTOBOE 21pO; /2 - HEHTpansHasd rPYHTOBas NMPOTHBOGANBTPALIMOHHAS IPH3MA;
13 - moyHT Bin creHka; /4 - noHyp; 15 - HEbeKNHOHHas (LIEMEHTalHORHas) 3aBeca (BHCsan); /6 - 3y6; 17 - noaskpanoBLI cnoit;
h - BHICOTA [UIOTHHSEY, b - ITHPHUHA IWIOTHHEL HO HU3Y; Dy - IMHPHHA 0POTHBOGUALTPALMONHOTO YCTPOHCTBA N0 HA3Y;

b, - MMPKHA IWIOTHRE! o TpebHIO; my, - K03 HUIMEHT BepXoBOro 6TKOCA; M, - KOIPPHUUHEHT HH30BOTO OTKOCA.

Pucynox 1 - Buani 3eMJISHBIX HACKIIRLIX NVIOTHH
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5.2 Ilpu mpoeXTHPOBaHAM 3€MJLAHBIX HACHIIHBIX IUIOTHH Ha HECKATEHOM OCHOBaHHH
cliefyeT OTAABaTh MPEIIOYTeHre OAHOPOAHBIM IIOTHHAM, a TAKXKe TUIOTHHAM C IPYHTOBBIM
NPOTHROPUALTPANHOHHOM YCTPORCTBOM (PU3MOi, ANPOM, IKPAROM).

5.3 Ilpun BO3BENCHMH MIOTHH B JBE HJIM HECKONBKO OUEpesed CIedyeT, KaK NpaBHIo,
NIPOSKTHPOBATh HX OJNHOPOAHEIMH HIH HEONHOPOAHBIMH — C IPOTHBOGAILTPALHOHHOM
BEPX0BO# NPU3MO# FIIH SKPAHOM.

Mpumeuanue —Kaxnas ouepear miotuHel jomxHa ofnapate Tpebyemol  duibTpaumMoHHOH
MPOYHOCTBIO H YCTONYHBOCTHIO,

5.4 3eMufHblEe IUIOTHHBI, OaMmObl, NpoTHBOGMIBTpauHOHHBIE ycTpolictBa (IIPYV)
HaNOPHBIX COOPY)XEHMIl B BHAC IPYHTOBBIX 3KPaHOB, SJEp, NMOHYPOB, MOXHO BO3BOAHTH
OTCHIIKOM TIPYHTOB B BOAYy. OTa TEXHOIOTHA MOXET OBITh Talkke IpPHMECHEHa IIpH
CTPOHTENECTBE MNIOTHH C HerpyHTOBEIMH TIDY.

I'PYHT OTCHINAIOT B BOAY Kak B MCKYCCTBEHHBIC IPYNKH, Tak M B €CTECTBEHHBIC
BomoeMbI (63 MOCTPOMKM MepeMBIYEK W OpraHM3alMH BONOOTIIHBA) C YYETOM IIYOUH M
CKOpOCTEH TeYeHHs.

TpeboBanus K MaTepHajamM

5.5 3emifHple HaCHHIHBIC IUIOTHHBI MOXHO BO3BOJHTE M3 BCEX BHJOB IDYHTOB, 3a
HCKIIIOYCHUEM:

COAEPXAIHX BOROPACTROPHUMEIC BKMIOYECHHS XIOPHAHBIX coneit Gonee 5 % wmaccol,
Cy/Ib(aTHEIX WIH CYIb(aTHO-XIOpHARBIX Gonee 10 % Macch;

cOJepXKAIMX HE MONHOCTHIO Pa3jIONHBIOHECA OPTaHWYECKHE BelNECTBa (HAIpHMED,
OCTAaTKH pacTeHHH) Gonee 5% MacChl HAM NONHOCTHIO Pa3lIOKHUBUHIMECA OpraHHYeCKHE
BEIIECTBA, HaXOAAIIHecs B aMOppHOM cocTosHnH, Gonee 8 % Macchl.

YKa3aHHBIE TIPYHTHl JAONYCKACTCS NPHMEHATL M4 CO3JAHHA TeJNa IUIOTHHBI NpH
HaIHYME COOTBETCTBYIOIEro oOOCHOBAHMA, NPH YCHOBHH HPOBEICHAS HEOOXOAUMBIX
3AUTHBIX MH)KCHEPHBIX MEPONPHATHH, a Taioke COONIOZEHHA [PABHI  OXpPaHbl
IIOBEPXHOCTHBIX BOJ OT 3arpA3HEHUS.

5.6 Iing cosmands TPYHTOBBIX IPOTHBO(HILTPAIMOHHBIX YCTPOWCTB B TeNe H
OCHOBZHHMM  IUIOTHHBI  (3KpaHBI, sjpa, HOHYpHl, 3y0bsi) cledyeT HpHMCHATH
¢1aboBOOTNIPOHMIIACMBIE TVIMHHUCTBIE ITPYHTHI ¢ Ko3bdumuenToM QribTpauun £ < 0,1 M/cyT 1
IpH YHcie MIacTAYHOCTH [, 2 0,05 (mpy cooTseTcTByrOmEM 0BoCcHOBaHMH I, 2 0,03), a Taroke
HCKYCCTBEHHBIC TDYHTOBBIE CMECH, COACPKAIIME TJIMHHUCTHIC, IECYaHBIE, APECBAHBIC H
KpynHOOGIOMOYHEIE I'PYHTBI; COCTAB TPYHTOBO CMECH ClieAyeT ONPENe/IATE MO pesynbTaTaM
UCCIIEIOBaHMI M NPOBEPKH €ro B IPOM3BOACTBEHHBIX YCIOBHAX Ha ONBITHBIX OTCBIIKAaX H
BEIOHpATH Ha OCHOBAHHH TEXHHKO-3KOHOMIYECKOI'0 CPABHEHHA BAPHAHTOB.

Jna 5KpaHOB M HOHYPOB BpPEMEHHEIX coopyxeHud u IuiothH III m IV xnaccom
JOITycKaeTcs NpUMEHATh Topd (¢ ydeToM 4.4), mpuuem HeoGXOQMMO NpeXyCcMaTpHBaTh
3alMTHOE MOKPEITHE B3 MHHEPATBHBIX IPYHTOB.

5.7 Ilecuansie rpyHTHI (MeNKHE, cpeHell KPYNHOCTH U KPYIHbIE) CIeIyeT NPUMEHATD
IuA OFHOPOIHBIX IVIOTHH Y INIOTHH ¢ IEHTPAIbHOM MM BEPXOBOH [POTHBOGUIBTPAMOHHOH
TpH3MOit, ecnu obecreynsaetcs GUIbTPAlHONHAS IPOYHOCTS IPYHTOB TUIOTHHEL, 4 BENMYHHA
GHEIBPTPAMOHHOrO  pacxofia BOAEI uepe3 €€ Telo JONycTHMa IO  pesyiabTaTaM
BOJIOXO3AHCTBEHHBIX H SHEPrO3KOHOMHYECKUX PacyeToB,

5.8 TIlecuaHsie uw KpynHOOGIOMOYHBIE TPYHTHI JONMYCKAETCH MNPUMEHATL 0Oe3
OrpaHMueHHH VI IIPH3M 3eMISHBIX HAaCHIIHEIX INIOTHH NpM 0GECTICUSHHH HX CONPSXEHHA C

8
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NPOTHBOQHIBTPAIMOHABIM YCTPOHCTBOM M OCHOBAaHHMEM. YKa3aHHBIE TPYHTHl HOJDKHBI
obnanats TpebyeMoil MPOYHOCTHIO0, MOPO3OCTOMKOCTEIO H BOJOCTOMKOCTEIO.

OTrxochl B rpe6eHs IIOTHHBI

5.9 KpyTnsHy OTKOCOB IUIOTHHB! HajUIeXHT HasHayarTb, HCXOAA U3 YCJOBHA HX
YCTOWIHBOCTH, C YICTOM:

(‘l)IrBHKO-MexaHH‘ICCKHX XapaKTCPHCTHK I'PYHTOB TEJIa INIOTHHBI K OCHOBAHHA,

HOEHCTBYIOIMMX Ha OTKOCHI CHJI: COOCTBEHHOr0 Beca TIDYHTOB Tejla IUIOTHHEL
BO3JCHCTBHA BOAB! (B3BCIIMBAHHS, (HIBTPALMOHHBIX CHJ, KalMUIAPHOrO MNABJICHHS),
celCMHYECKHX H JMHAMMYECKHX BO3JCHCTBHHA, BHEIIHUX Harpy30K Ha rpefHe M OTKOCax M
ap.;

BBICOTELI JIOTHHEI,

[IPOA3BOACTBA paboT IO BO3BEACHHUIO IUIOTHHEI;

CBOHCTB MaTepHara H ocoOeHHOCTEH KOHCTPYKUMHM HPOTHBOQHILTPAHOHHBIX
YCTpOJHCTB.

Ipn mpensapuTebHOM Ha3HAYEHWM KPYTH3HBI OTKOCOB AOMYCKAeTCA MOJMB30BATHCA
aHANOTHIHLIMM JAHHBLIMH IIOCTPOCHHEIX COOPYXCHHH C MoCIeayomel NpoBepkoit pacyeToM
YCTORYHBOCTH OTKOCOB.

5.10 Ha oTkocax IIOTHH, KaK IpaBHO, CICAYET NpeXyCMaTPUBATh YCTPOMCTBO OepM,
OTIpeJeNasd X YHCIIO B 3aBHCHMOCTH OT BBICOTHI IUIOTHHEI, YCJIOBMH APOU3BOACTBa paGoT,
THIIOB KPEIJIEHHs OTKOCa H €ro o6meH yCTOHYMBOCTH.

BepMmp1 criemyer mpenycMaTpHBare Ha BEPXOBOM OTKOCE Y HIDKHEH TpaHHIBI €ro
KPeIICHHs A CO3JaHHa HeoOXOOMMOro yrnopa, Ha HH30BOM OTKOCE — VIS CIYXEOHBIX
Ipoe3sioB, ¢6opa M OTBOJA aTMOCHEPHBIX BOX, Pa3MEIEHHA KOHTPOILHO-H3MEPHTEILHON
anmapaTyps (KHA).

5.11 Iupnry rpeOGHS IUIOTHHEI ClEIyET YCTAHABIHMBATH B 3aBHCHMOCTH OT YCIOBHIi
IIPOM3BOJCTBA paboT M JKCINTyaTanuu (MCIIONH30BaHMA rpebHA A mpoe3na, NMPOXoAa H
Ipyrux nenei), Ho He MeHee 4,5 M.

lupury rpebns IUVIOTHHBI B MECTax CONPAKEHHA C APYTHMH COOPYXCHHAMH HJH C
OeperamMu CHIEMNyeT YCTAHABIMBATH B COOTBETCTBMH C KOHCTPYKUMEN CONpPSKCHHA H
HEeoO6XOMMOCTBIO CO3{aHUs TEXHONOIMYECKUX TLIONIAOK.

5.12 Or™etky rpe6HA IUIOTHHEI CJIEQyEeT Ha3HaYaTh Ha OCHOBE pacyeTa BO3BHILICHHSA
€T'0 HaJl PacYeTHHIM YPOBHEM BOJBL

BossbuneHue rpe6HA IUIOTHHBI HAJUIKHT ONpERENATh U ABYX CIydaeB CTOSHHS
YPOBHS BOJEI B BEpXHEM Obede:

npu HopMameHOM mommopHoM yposHe (HIIY) mmm npu Gonee BBEICOKOM YpOBHE,
COOTBETCTBYIOIIEM IIPOIYCKY MAKCHMaJIBHOTO IIABOJKA, BXOJAIIETO B OCHOBHOE COYETaHME
Harpy3oK ¥ BO3ACHCTBHH;

1pH opcupoBanHoM noxopHoM yposHe (PIIY), unm npyroM ypoBHE, OTHOCHMOM K
0cOOBIM COYETAHUAM Harpy30K M BO3AEHCTBHIA.

Bossrimenue rpe6Hs NIOTHHSL /i, B 000HX CiTydadX onpenensercs no gopmyne

he=Vhses + B + @, 09)

rae Vhg, — BeTpoBO# HaroH BOZBI B BepxHeM brede;
hyun % — BEICOTA HAKaTa BETPOBHIX BOJIH 0becedeHHocTsio 1 %o;
a —3amac BO3BHUICHWA IpeCHA IUIOTHHBL, 3amac g ONPENeNsoT KaK Gompinylo H3
pennunt 0,5 M u 0,14 o (B o, — BICOTa BOJHBI | % BEPOATHOCTH NPEBBITICHHSA).

9
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M3 ngByx mnonydYeHHBIX pe3yNbTATOB pacyeTa cniefyeT BhiOHpars Gosee BBICOKYIO
OTMETKY rpelHs.

Ipu ompemeneHMH INepBBIX JBYX ChlaraeMbix ¢opmynsl (1) crexyer mpHHUMATh
06ecredeHHOCTH CKOPOCTH BE€Tpa JUif pacdeTa 3NEMEHTOB BOJIH, HAaKaTa W HAaroHa INpy
OCHOBHOM COYETAHHH Harpy3oK H Bosgeiictemit (npu HIIY), npu ocoGoM coweranum
Harpysok # BosieiictBuii (npw @IIY) stm obecrnedeHHOCTH CclemyeT MNPUHAMATh B
COOTBETCTBHH € KJaCCOM COOPYKECHHS.

3amac Uit Beex KJaccoB INOTHH JOJDKeH ObiTh He Meree 0,5 M. B ciydae BrionHenus
B IUTOTHHE NPOTHBO(QHIBTPAIHOHHOTO yCTpoiicTBa B Buae acdansTobeToHHOH auadparMer
BENMYHHA @ JODKHA HA3HAYAThCA C YYETOM NOHIDKEHHA OTMETKH IpebHA nuadparMsl 3a cHeT
pacTeKaHus ee BO BPEMEHH.

[Ipp BO3BeNCHHMH IUIOTHHB! B CEHCMHYECKHX paifoHaX OTMETKY IpebHA ClemyeT
HA3HAYaTh C YYETOM BBICOTHI IPABUTAIMOHHOH BOJNHBI, BOZHMKAIOMIEH B BOJOXPAHMININE B
ciaydac oOpasoBaHUA B HEM celiCMOTEKTOHMYECKHX AedOpManuit NPy 3eMIICTPACEHHH,
olpeieNieMOH COOTBETCTBYIOMNMH PacuyeTaMH,

OTMeTKy IpeOHs IUIOTHHBI NPOEKTHPYIOT C YUYETOM CTPOHTCABHOr0 MOXBEMA,
Ha3sHavaeMOro CBEpX OIPENETECHHOr0 BO3BBINCHUS ;. BeNMUHMHY CTPOHMTENBHOTO IIOXbEMaA
ONpeeNsIoT 0 IpOrHo3upyeMoi ocake rpeGHs cornacro 9.16 m 9.17.

5.13 Tlpr namrmn Ha rpeGHE TUIOTHHBI CIUIOMIHOIO IIApanera, PAacCYNTAHHOTO Ha
BO3ACHCTBHEC BOJNH, BO3BBINEHME €ro BepXa HaX YPOBHeM BepxHero Obeda HagNemHT
NpUHMMATL HE HHXKE 3HaueHud, nomydeHHslx no Qopmyne (1). Bosebumenue rpebHA
IUIOTHHB! B 3TOM Cliydae HasHadaloT Ha 0,3 M max HIIY wim Ha otMerke ®ITY, mpuyem
HPUHAMAIOT O0JIee BEICOKYIO H3 HUX.

5.14 B cay4ae ecmu rpe6eHp IUIOTMHEI WIM €¢ HaJBOOHBIE OTKOCHI CIOXEHH! H3
TJIHHUCTEIX TPYHTOB, CNENyeT NpeRycMaTpHBATh MX 3aIlUTYy OT CE30HHOTO NPOMEpP3aHHA
CNOeM MECYaHoro, rpaBHHHOrO wim medeRucroro rpyHTta. TONMMHY 3aMIMTHOTO CHOR
CheqyeT Ha3HayaTh B COOTBETCTBMM C  TEIUVIOTCXHHYECKMMH  pacyetaMH. Ilpm
COOTBETCTBYIONIEM 0GOCHOBAHMHM JONYCKAEeTCS He HpelyCMaTpHBaTh YCTPOACTBO 3aIMTHOIO
CIIOSL

Kpennenne 0TK0COB

515 Orkochbl 3¢MJIMHBIX HACBIDHBIX IUIOTHH CleOyeT 3allMINATh CHENHAIbHBEIME
KPETICHUAMH, PacCHMTAHHLIMH Ha BO3/eHCTBHE BONH, Nbia, TEUCHWH BOABI, WIMECHCHHS
YyPOBH BOMBl, aTMOC(EPHBIX OCAJKOB, BETPa H MPOYHX KIHMAaTHYECKHX M JApPYIHX
paspylmalonMx oTkoc (akrTopoB (HPOHHKHOBEHHE 3eMJICPONHBIX JKMBOTHBIX, Ny9CHHA
FJIMHACTOrO IPYHTA B 3UMHMI HepHOA U AP.).

5.16 Jins 3amuTel BEPXOBOTO OTKOCA, KAK PABHIIO, CJICAYET MPHUHHMATE CICAYIONIHE
BUIB! KpeTUICHMAN:

KaMCHHbIE (HachIITHEIE);

GeTOHHEIE MOHOJIMTHBIE, JKENe300eTOHHbIC cOOpHBie H MOHOJHTHEIE ¢ OOBMMHON M
Ipe/IBAPUTEILHO HAIIPSKEHHOM apMaTypoii;

acanbToOETOHHBIC;

OHONOrNIECKHE;

ra0MOHOBBIMH KOHCTPYKIUAMH;

IPYHTOLEMEHTHBIC, U3 KaMHS 3a/IHTOTO JIHTHIM acansToM H 1p.
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Ilpn sanvwaaH JaHHBIX, 000CHOBAHHBIX HCCIIEAOBAHHSIMU HIIH OTLITOM CTPOHTE/IBCTBA H
9KCIUTyaTalMH ILIOTHH, AOIYCKAaeTCA NMPHMEHATP H JAPyTHe BHIbI KPEIUICHHH BEPXOBBIX
OTKOCOB, HAIIpMMeP, IPaBHHHO-TAJICIHHKOBBIE, M IP.

5.17 Bun xpenneHus ciegyeT yCTaHABNMBATh, ACXONI M3 TEXHHKO-5KOHOMHYCCKOH
OLICHKM BAapHAHTOB € Y4eTOM MAaKCHMAITHHOTO HCMONB30BAHHA CPEACTB MEXaHH3ALHH M
MECTHBIX MATepHajlOB, XapaKTEPHCTHK IPYHTA T€JIa IJIOTHHBI M OCHOBaHHS, arPECCHBHOCTH
BOJ[BI, JJONTOBEYHOCTH KPEIUICHHS B YCIOBHAX SKCIUTyaTallMH, apXHTEKTyPHBIX TpeGoBaHHiA.

5.18 Kpemnenue BepxoBOro 0TKOCa INIOTHHBI ACNHUTCA HAa OCHOBHOE, PACIIOIONKECHHOE B
30HC MaKCHMaJgbHBIX BOJNHOBBIX M  JIGAOBBIX  BO3ZJCHCTBMH, BO3HHKAIOMAX B
IKCIUTyaTAllHOHHEIH ITEPHOJ, ¥ 00JIericHHOE — HIXKE OCHOBHOTO KPETUICHHS.

Bepxne#i rpanunell 0CHOBHOrO KpEIUICHHS, KaK IPaBHJIO, CJIEAYET CUHTATh OTMETKY
rpe6HS IIOTHHEL

B ciyyac 3HaUMTENPHOTO BO3BHIIEHHA IpeOHA Haj pacdEeTHHIM YPOBHEM BOJBI
OCHOBHOE KpEIUICHHE CIEAYCT 3aKaHIHBATh HYDKE I'PeOHA HA OTMETKE BBICOTHI HAKATA Mrypm;
Jasee Xo rpebHs AOBOAAT 0ONErYeHHOE KPCIUICHHE,

5.19 HmxHIOIO rpaHuiy OCHOBHOrO KpEIUICHHA CleAyeT Ha3HadaTh, CYMTad OT
MHMHEMAJBLHOTO YPOBHA CpabOTKH BOAOXPAaHM/IMINA Ha FITyOHHE

h=2h| %o (2)

[Ipu 3TOM HIOKHAA IPaHANAE OCHOBHOTO KPEIUTEHHA NOJDKHA OBITH HHXKE MEHAMAILHOTO
yPOBHA CpabOTKM BOAOXpaHWIHIIa HE MEHee 9eM Ha 1,5/, rae ¢ — pacderHad TONIIMHA
JIeATHOTO TIOKPOBA.

I PHMECUYaHHEC — Obnervensoe KpEILTeHHe IOJDKHO 3aMHINATE OTKOC OT nonpe)xneuun npy
BO3ACHCTBUH JIbJ3, BOJIH M Te4EHNH HE TOABKO B npolecce HOPMﬂJIbHOﬁ IKCIUTYaTaliH COOPYXEHHA, HO U B

HEPHOMb! HATIONHEHWA H ONOPOXHEHWA BOJOXpaHunmma. OOnerdeHHoe KpelUleHHe AOMKHO COMPATaThCA C
OCHOBaHMEM TUIOTHHBI HIIH ¢ GepMOH, HanpHMEp, yCTPOHCTBOM yriopa M3 KaMHs Wi GeToHa,

B ciy4ae ycTpoHcTBa KpeIuIeRHS A IIEPe] COOPYKEHHEM KPEIUICHHE OTKOCA IUIOTHHBI
JOJDKHO OBITH CONPSDKEHO ¢ HAM.

5.20 Ilpm conpsieHAd OCHOBHOTO H OONCIYEHHOTO KpeIUIeHHs HeoOXoxuMo
MpeAycMaTpHBaTh KOHCTPYKTHUBHBIE MEPBI, HalIpAMeEp, YCTPOHCTBO B BHAE yHOpa H3 KaMHA
wm 6erona. Pasmeps! ymopa cnefyer HazHa4aTb B 3aBHCHMOCTH OT KPYTH3HBI OTKOCa, a
TaKXke ko3 dHIuenTa TPEHHA MaTepHana KperuleHAs ¥ YIopa [0 FPyHTY OTKoca.

5.21 Jins xpenyieHHs OTKOCOB KAMEHHO#M HaGpoCcKOM, B TOM uucIic 3a)IHTON acdaibToM,
ClieAyeT IPAMEHATD, KaK NPaBAIIO, HECOPTHPOBAHHBIN KaMeHb (TOPHYIO Maccy).

5.22 Heobxomumbie Maccy H pa3sMephl OTAENBHBIX KamHEH B Habpocke KpeIteHus
OTKOCOB, KOJIMIECTBO KaMHEH pasMepoM MEHbINE PacueTHOro, a Talkoke TONNIHHY KPEIUICHUA
clleflyeT ONpeieaTh PaCUETOM.

5.23 TommuHy KpemieHHs H3 KaMeHHOH HabpOCKH CieAyeT NPUHMMATH C YYETOM
BO3MOXKHOCTH HYacTHYHOTO BBIHOCA MEJIKMX YacTHLl M3 Hee IIPH BOJIHOBOM BO3JECHCTBHH,
TOZABHXKH KPYIHBIX KaMHEH, IPH JIeZI0BOM BO3JCHCTBHH YIUIOTHEHHSA MaTepHana KperieHHs,
a TaKXkKe U3 OIEITA HKCIUYAaTalMH AHANOTHYHBIX KPEIUICHMH, HO He MeHee 3d;gs, e degs —
IAaMETp KaMHs, Macca KOTOPOTo BMecTe ¢ Maccol Gosee Menkux ¢pakunit cocrasnier 85 %
Macchl Bce KaMEHHOH HaOpOCKH KpeIICHHS.

524 Jlna KpemieHAA OTKOCOB CHEAYeT NPHMEHATh KaMEHHBIC MaTcpHanhkl M3
H3BEPKEHHBIX, OCAJOYHBIX Y MeTaMOpHYEeCKHMX Mopox, obGnamaromux HeoOXonuMmoi
OPOYHOCTRIO, MOPO30CTORKOCTHIO H BOXOCTOMKOCTEIO.
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5.25 MoHOMMTHBIE Ke1e306eTOHHEIE KPEIUIEHHA 0TKOCOB ClIEAyeT MPOEKTHPOBATh, KaK
NpaBUJIO, B BHJE ceKUUH pa3MepoM He Gonee 45x45 M xaxaasd, pasfeNleHHBIX MeXay coboit
TEMIEPaTyPHBIMH TIONEPEYHBIMM H OCafovYHbIMH mBaMH. CeKIMH KpEmIeHHS Cleayer
MPOEKTHPOBATH COCTOAIMMH U3 OTAENBHBIX ILTHT.

IlmTe], kKak NpaBHNO, CICAYET NPUHEMATD NPAMOYTONBHON (HOPMBI C COOTHOLICHHEM
cTopor 1 < Iy /by < 2, rae by — MEHbIIas CTOPOHA, pacioaraeMas nepleHIUKyIApHO ypesy
BOJIBI; pasMep HasHagaercs paBHBM 0,4, rme A — pacyeTHas JIMHA BOJHEL, HO He Golee
20 M. YBenu4eHHE JHMHB CEKUNH JOMycKaeTcs Py HajyiexaeM obocHoBaHnu. B npenernax
KaXJIo# CEKIHM apMUPOBAHUE JODKHO GbITh HENPEPHIBHIM.

5.26 T'ubxue GecrnoBHbIC KPEIIEHHS OTKOCOB Ha OCHOBE ac(ajbTOBBIX MaTepHANOB
(acthansToOETOHEBIE, W3 KaMHA 3aJMTOrO JUTHIM achaibToM M T.I.) PacCYHTHIBAIOTCS M
NPOEKTHPYIOTCS U3 YCJIOBHIA:

obecrieyeHns HX YCTOHYHBOCTH Ha OTKOCE;

TPOYHOCTH TIPK BOJHOBBIX ¥ TENOBHIX, B TOM YHCJIE U NOBTOPSIONUXCS BO3AEHCTBHAK;,

COXpaHeHHs CIVIOIHOCTH (TPEITMHOCTOMKOCTH) B 3UMHEE BPEMs MPH OTPHIATENHHBIX
TeMIeparypax Bo3xyXa;

UCKUOYCHMS DasKUXKeHHS 1104 HHMH TPYHTa 0pPH YAApHHIX (IMHAMHYECKUX)
BO3JEHCTBUAX.

5.27 KpemicHHE OTKOCOB B3 COOPHBIX XKene300eTOHHBIX IUIUT ClieAyeT MPOeKTHPOBaTh
C OMOHONHMYHBAHHCM HMX B CeKuMu. IIpu cOOTBETCTByIOIEM OOOCHOBAaHMHM HOMYCKAaeTCHd
KPEIUICHHE H3 HEOMOHOJHYCHHBIX IUIHT ¢ OTKPHITBIMH IOBAMHM IpPH KOHCTPYKIMH, He
JIOIYCKAFOILEH BBIHOCA YaCTHI| PPYHTa Tejla IIOTAHEL.

MakcuManpHBIM pasmep IUIHT CIEAYeT YCTAHABIMBATh, MCXOAA M3  YCJOBHH
TPaHCIOPTUPOBAHMA H YA0OCTBA YIUIGNKH HX Ha OTKOC.

5.28 TommuHy MOHONMTHBIX M COOPHBIX JKeNe300CTOHHBIX KpCIUIEHHH ClemyeT
OIIPENEIATE PAaCYETOM HIIM 10 aHaJloraM.

5.29 Ilpu monorux otkocax mwiotud (1:7 — 1:12) u BoicoTe BOJHEI He Golice 1 M MOXeT
OBITh NpHUMEHEHO OONErYeHHOE KpemleHHWe B BHAE CNOA KPYMHOOONIOMOYHOro TpyHTa,
KPYHHOCTH YacTHIi M TOJNIIMHY KOTOPOLO CJEHyeT ONpPEACHATh pPacueroM HIH
HCC/ICAOBaHHAMU.

5.30 Kpemienne HU30BOr0 0OTKOCA CIIEAYET BHIOMpPATh B 3aBUCHMOCTH OT MaTepHasia, H3
KOTOPOTO BO3BEAEHA HHM30Bajg NpH3Ma IUIOTHHBL, C IENBLIO 3ALIHTHI €ro OT aTMOCcepHBIX
BO3JEHCTBHI U paspylIeHUS 3eMJICPOHHBIMY XUBOTHBIMH. U1 KpeMICHHs HU30BOro OTKOCa
U3 MECYaHBIX WIM TIMHUCTEIX IPYHTOB CHENYeT, KaK NpaBwio, IPMMEHSTH HOCEB TPag Mo
pacTuTenbHOMY ciiofo TommuHok 0,2 — 0,3 M, OTCHINKY meOHs WM TPaBUs CIOEM TOJIIHHOMN
0,2 M u Ipyrue BUABI 06NETrYeHHbIX TOKPBITHI.

Ins ¢Gopa M OTBOAA JIMBHEBBIX M MABOAKOBBIX (OT CHErOTAasHMsS) BOA Ha HHA3OBOM
oTKOCEe H (GepMax 3eMIIHEIX IUTOTHH HEOOXOJMMO NpPEeXyCMOTPETh CHCTEMY HMPONONBHBIX M
NOTIEPEYHBIX BOAOCOPOCHBIX JIOTKOB.

5.31 Ecn HU30BOHM OTKOC IO/(BEPXKEH BO3AEHCTBHIO /IbJa M BOJIH CO CTOPOHB! HHXKHErO
66eda, ero xpemneHue CIexyeT pacCUMTHIBATh Tak Xe, Kak ¥ JJId BEPXOBOTO OTKOCA.

5.32 Tlox KpelieHHEM OTKOCOB, BBITIONIHEHHBIM B BHJEe KaMEHHOH HaOpockw, IUIHT C
OTKPBITHIME LIBAMH MJIH CO CKBO3HBIMH OTBEPCTHAMH H T. Il., CICOYET HPEXycMaTPUBAThL
obpatHbie QHIBTPLI, KOTOPEIE MOTYT COCTOATH M3 OJHOTO CJI0S Pa3HO3EPHUCTOTO MaTepHana
UM JIBYX CI0EB MATEPHAJoB ¢ DPasiMYHBIME IO KPYNHOCTH YacTHIaMM, a TaKXe u3
HCKYCCTBEHHBIX BOJONPOHHUIIAEMEIX MaTEPHANOB (CTEKJIOBOJIOKHO, TEOTEKCTHIb U T.IL.).
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5.33 Marepuan nas obparHoro QGHILTpa, YHCIO CIOEB ¥ UX TONINMHY BHIGHDAIOT B
3aBHCHMOCTH OT CBOHCTB IpyHTa OTKOCA, Haqd4¥Md M COCTaBa MECTHOTO MaTepHala H
Pe3yJIETATOB TEXHUKO-3KOHOMUYECKOTO CPAaBHEHUS! BApHAHTOB,

5.34 Tlon obpardpME GMIBTPaMH Ha OTKOCAX M3 IJIMHHCTEIX, MEJKO3EPHHCTHIX
MecuaHbIX WM DavKWKAOIUXCAd NPH JUHAMMYECKUX Harpy3kax [IpYHTOB CJIEAyeT
YKJIaNBIBAaTh II€CUAHYIO IPHIPY3KY, 3€PHOBOM COCTaB M TOMNHMHY KOTOPOH YCTaHABNMBAIOT Ha
OCHOBaHHH JAHHBIX HCCICNOBAHHN rPYHTOB, PacyeToB YCTOMUMBOCTH W GUABTpanMOHHOM
HPOYHOCTH.

5.35 Tloa xperieH#sAMH U3 MOHOJNHTHBLIX MIH COODHBIX JXKene300GeTOHHBIX IJHNT (C
YIUIOTHEHHBIMH IIBAMH HJIH 3aMOHONMMEHHBIX B CeKIMHM) HA OTKOCAaX M3 NECYAHBIX MITH
ITIMHHCTBIX TPYHTOB ClIe/yeT, Kak IPaBHIIo, YKIaAbIBaTh ONHOCIOKHbIN 06paTHELA GUILTD.

5.36 [omyckaeTcs NPUMEHEHHE MOHOIMTHBIX KeNe300eTOHHBIX GechuibTpoBEIX
KpeIUieHnH, obecneynBalouX HANEKHYIO paboTy KOHCTPYKIMH, He JOINYCKAIOUIUX BHIHOCA
MaTepHalia 0TKOCa Jepe3 HIBBL

5.37 KpyTu3ey HEYKpEIUIGHHOrO BOJHOYCTOHYMBOTO TI'PYHTOBOTO OTKOCA CJIEXYET
IpPUHAMATh B COOTBETCTBHH C PAacuETHHIM BOJHOBBIM Bo3zeiicreHeM. [Ipu 3ToM odepTanue
OTKOCOB JIOJDKHO OBITh IIPHHATO C Y4eToM «mpoGmis IHHAMHYECKOrO DPABHOBECHAN.
TlpuMeHeHHEe HEYKPENICHHBIX OTKOCOB JODKHO OBITh OOOCHOBaHO MCCHEHOBAHMAMH H
TEXHHKO-OKOHOMHYECKHUM COIIOCTABICHHEM C BAPHAHTAMH YKPEIUIEHHBIX OTKOCOB.

ITpoTnBOodHALTPANMOHHLIE YCTPOHCTBA

538  IlpoTHBOGHIBTPallMOHHBIE  YCTPOWCTBA  CJleLyeT  BBUIOJHATL M3
CaGONPOHMIIAEMBIX IPYHTOB (IIMHHUCTBIX M MENKO3CPHHCTHIX ECYaHBIX, [NMHOOCTOHA, &
Taloke Topda) MIH HErPYHTOBBIX MaTepHanoB (GeToHa, XKeyie306eToHa, CTAH, HOJIAMEPHBIX,
OUTYMHBIX MaT€PHAJIOB M JIp.) B BHJE BEPXOBOH MM LIEHTPAILHOH IPOTHBOGHILTPALIMOHHOK
HpU3MBl, DKpaHa, Juadyparmel, snpa, HOHypa, MIIYHTa, CTCHKH, B TOM THCJIE H CO3JaBacMO
METOJIOM «CTEHa B I'PYHTE», LEMEHTAUMOHHON H JPYTHX 3aBEC, a MPH COOTBETCTBYIOIIEM
ofocHOBaHMH — B BHJAe KOMOHHHUpPOBAHHOH KOHCTPYKIIHM W3 I'DYHTOBBIX H HCIPYHTOBBIX
MaTepHasoB, YTO II03BOJISET BO3BOAUTH COOpYkeHHs 6e3 co3MaHns nepeMBbItek.

KomOunnpoBasHHbe POTHBOGHIBTPALMOHHBIE YCTPOMCTBA, KaK HPaBHIIO, COCTOAT H3
CIeAYIOMAX (pparMeHToB (PHCYHOK 2):

IPYHTOBOE SAPO ¥ MHBEKIMOHHAA uadparMa (pHCYHOK 2, a);

IUICHOYHAA ¥ HHBEKIMOHRAA Auadparma (PHCYHOK 2, 6);

acanbsrobeToHHas ArradparMa ¥ HHECKLUMOHHAA 3aBeca (PHCYHOK 2, 8);

TPYHTOBOE AAPO M «CTeHa B IPyHTE» — HHbEKIHOHHad Auadparma (DHCYHOK 2, 2).

Conpsraiomuif dJeMeHT MOXET IpeJyCMaTpHBaThCA Ha YPOBHE KOPDEHHBIX NMOPOX, B
TOM YHCJIE € YCTPOHCTBOM MOA3EMHBIX ranepes.

5.39 IpoTrBodMIETPALOHHEIE YCTPOHCTBA ClICXYET BHIOHpATh B 3aBHCHMOCTH OT BHAA
3eMJIAHOH IJIOTHHBI, XapaKTepPHCTHK IPYHTOB €¢ Tela M OCHOBaHHs, HATHYAI HEOOXOMUMEIX
TPYHTOBBIX HJIM HETPYHTOBHIX MaTepHaliOB VIS MPOTHBOGMILTPAIKOHHBIX YCTPOHCTB,
HaJI9us BEYHOMEP3JIBIX TPYHTOB B OCHOBAHMH, BBICOTHI ILUIOTHHEL, TIOJOXEHHS BOJOYIOpa
OCHOBaHHS M YCIJIOBHHt Npom3BojcTBa paboT Mo pe3ynbraraM TeXHHKO-3KOHOMHYECKOTQ
COIIOCTABNCHKA BAPHAHTOB IVIOTHH ¢ Pa3/MYHBIMYA KOHCTpyKuuamu [TOV,

5.40 TommuBy IpyHTOBOTO 3KpaHa HJIM f[pa IUIOTHHBI CleXyeT YBEIH4YMBAaTh CBEPXY
BHU3.
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I - BepxoBas OpE3Ma; 2 - KPEIUIEHHE BEPXOBOro 0TKOCA; 3 - TPYHTOBOE APO; 4 - epEXonHbie Cou (00paTHbie QHABTPEL);
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MeHEMaIBHYIO TOMIMHY O5KpaHa WIH fAApa MO BEPXy HA3HAYalOT M3 YCIOBHM
npon3BozcTBa pabor, Ho He Menee 0,8 M, a MOHH3Y — TaKylo, YTOOBI IPaJMEHTH HaITOpa
(unLTpaMoOnHOT0 NOTOKA, NpHHUMAaeMble WA [MHHOGETOHA, TVIMHEIL, CYIJIMHKA M CymecH,
YAOBJIETBOPSIA KPUTEPHIO (QHILTpaMOHHOH npodHocTH (9.5).

VyacTku SApa WM 9KPaHa, a TAKKE IIOHYPA, Ha KOTOPHIX BO3MOXKHO HX IIPOMEP3aHHE
(M) pasMpIB BCJIEACTBHE 3HAYMTENBHBIX CKOPOCTEH TEHEHHA BOABI (HampuMep, IIpH
MIOAXO0/E K JOHHOMY BOJOCHYCKY) CI€XyeT HOKPHIBaTh 3aLIHTHBIM CJIOEM.

Cnexyer Takxke NpeLycMaTpUBATh MEPONIPHUATHS, GIOKHPYIOIIHE TPEHHOOGpa3oBaHue
B IPOMEP3alOIIEM CBEpXY IPYHTOBOM 3KpaHe MM A1pe INIOTHHBI B MECTE €r0 IPHMBIKaHHS K
GETOHHOMY COOPYXCHHIO HIH OEperoBoMy CKaJbHOMY MAacCHBY, MCHONB3YsS U ITOTO
BPEMEHHbIH IIPOrPEB HJM IIOKPHITHE IIOJHMEPHBIM YEXJIOM CONPATAOIIEr0 Yy4acTKa
GETOHHOTO COOPYKCHHS, & TaKKe — YCTPOHCTBO B 5TOM MECTe, ¢ BEPXOBOH CTOPOHBI 9KpaHa
WIH 271pa, 3aIUTHOrO CJIOS M3 KOJBMATHPYIOIEro TPEHHHY MEIKO3EPHHCTOro (I1eCYaHOoro0)
Matepuania.

5.41 I'pebers rpynTOBOro 3KpaHa (mociae OKOHYATEIBHOH OCajIKW IUIOTHHSBI) JIOJKEH
65176 Boume PITY ¢ yueToM BEICOTHI BOJIHBI H BETPOBOrO HaroHa Bogmi (5.12).

I'peGenb sapa U auadparM U3 HErPYHTOBHIX MATEpPHAIOB HODKEH ObITh Boime OITY ¢
y4eTOM Harosa, Ho 6e3 yuera HakaTa BOJIHBI (cM. 5.12).

542 Ilpm riuybokom 3aneraHMH BOJOYIOpa CleXyeT IHpH SKpaHe (s4pe)
IpefycMaTpuBaTh YCTPOMCTBO NMOHYpA MM 3aBECHI, COMPSAYKEHHBIX C KPAHOM WM AXPOM.
Ioryp, xak npasuiIo, CleQyeT BHIOJIHATE H3 TOTO XKe MaTepHaia, ¥T0 M 9KpaH (4Apo).

JnnHy moHypa ciefyer Ha3HadaTh B 3aBHCUMOCTH OT (GHIBTPALMOHHEIX PACXOMOB, &
TaKKe IO YCIOBHIO HENONYIICHWs ONacHBIX (HIBTpamdoHHBIX Jedopmanmii rpyeTa
OCHOBAHHS IIIOTHHBIL.

Tommuay mNoHypa cnexyer NPHHMMAaTh, HCXOAS M3 YCNOBHIT ofecredends €ro
¢unbTpaMonnoi mpouysoctH (cM. 9.5). HauMeHBIIyI0 KOHCTPYKTHBHYIO TOJILHHHY
TPYHTOBOTO TOHYpa NpHHUMAIOT He MeHee 0,5 M.

B ciryuae, ecu nox 5KpaHoM HIIM B OCHOBAHHH TIOHY DA PACIOJIOKEH KPYITHO3EPHUCThIN
TPYHT, MEXY HPOTHBOMGIIIETPAIMOHHBIM SNEMCHTOM M TaKKM IPYHTOM CHEAYeT YKIAALIBaTh
obparssli GunsTp.

5.43 TIpm OTCYTCTBHHM Ha MECTE CTPOHMTENILCTBA IUIOTHHHI IPYHTOB, IPHTOMAHBIX IS
HPOTHBOGHILTPAIIHOHHOTO TIEMEHTA WIH IIPH HEOIArONPUATHBIX KIMMaTHYECKHX YCIOBHAX
HEOOXOMMO NpeXyCMarpuBarb HETPYHTOBBIE IIPOTHBOGHIBTPAIHOHHBIE YCTPOHCTBA M3
achanproberoHa, kenme300eToHa, CTanH, NMONHMEPHBIX MAaTepPHANOB WIH HHBEKIHOHHYIO
nuadparmy.

ITp u ™M e 9 aH ne—IlpoekTHPOBaHHKE ITOTHH CO CTANBHEIMH ANaparMaMy peKOMEHILYETCA RPOBORUTD
B COOTBETCTBHUH C MPHWIOKeHHEM XK.

5.44 AcdaibToGeTOHHEIE SKpaHbl CIEAyeT BBIIONHATH H3 TI'MAPOTCXHHYECKOTO
actansTobeToHa MM noMMepachanbToGeTOHA ¢ 3aAaHHBIMH 110 YCIIOBHSIM CTPOHTEILCTRA H
pabOTEl KOHCTPYKIHM IOKasaTeJIIMH ero ¢usuko-MexaHadeckux cBoficT. CpoiicTa
acanbToOCTOHA 1A IKPAHOB CIICAYCT Ha3HAYaTh H3 YCJIOBHS YCTOHYHBOCTH €F0 Ha OTKOCE,
TPENMHOCTORKOCTH NPH OTPUUATEIBHBIX TEMIIEPaTypax BO3AYXa, YCTATOCTHOH MPOYHOCTH H
WECTKOCTM TpW BOJHOBRIX HArpy3kax. 3a pacderHelit kodddwuunent dQuibTpanuH
acansToGeTOHNHOr0 SKpaHa M YIOHYpa MOXHO NpHHMMaTh KoddduumedT duubTpanun
paBmEtt 1.10%cm/c.
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ITpmvmenenne achambToGETOHHBIX JKPaHOB NPH MAHUMATHLHON TeMIIEpaType HHXKE
munyc 50 °C re nomycxaercs.

TommuHy acansTo6eTOHHOrO 3KpaHa U ero KOHCTPYKIMIO CNELYET YCTAHABIMBATE H3
YCIIOBHA COXPaHEHHMS €ro CIUIOMHOCTH H TIPOYHOCTH IPH BOJHOBBIX, JIGHOBBIX H
TeMIepaTypHBIX Bo3geHcTBHAX. ITOArOTOBKY WOA O9KpaH BHIIONHAIOT N0 HPAHLHIY
06paTHOTO GHUABTPa — NEPEXORHOIO CIIOS, RCKIIOYAIOMEro IPOTHBOAABIICHHAE 10/ SKPaHOM.

5.45 DxpaHB! B3 KAMHS, 3ATHTOrO JUTEIM acanbToM, BHIIOMHAIOTCH JIMINb B KAMEHHO-
HaGpOCHBIX IUIOTHHAX. TpeGoBaHMA K MX BHIIONHEHHIO M pacueTy Te Xe, 4TO H B ClIydae
acdansTOGETOHHBIX JKPAaHOB, C TOH JHMINb DasHHUIEH, YTO HX TPEIMHOCTOMKOCTH IIPH
OTPHIATENBHBIX TEMIIEPATYpPaxX OIPEEACTCA He TPEIMHMHOCTOKKOCTEIO MaTepyuaia YKpaHa B
LEJIOM, @ TPENIUHOCTOUKOCTHIO acaTbTOBON 3aIMBOYHOH MacCEL.

Tommuay SKpana W3 KaMHS, 3anuToro achaibToM, H ero KOHCTPYKIHMIO CHEXyeT
YCTaHABIHBATh M3 YCJIOBHA COXPaHCHHA YCTOWYMBOCTH M HPOYHOCTH Ha OTKOCE HpH
BOJIHOBBIX, JIEJOBEIX, TEMIIEPATYPHBIX BO3JICHCTBHAX H HPH OCajKaXx.

5.46 Acoamsto6eTonHble OHadparMbl BBIIOJIHAIOT H3 JIATOrO, IUTACTHYHOTO ¥
YIUIOTHAEMOro ropsdero acdamproberona. Tum m  coctae  acdansToGeToHa I
CTPOMTENBCTBA JMaparMel ciaeqyeT BHIOMpaTh, WCXOXi M3 NPOYHOCTHBIX CBOMCTB
MaTepHana, TEXHOJOIHYECKHUX H 3KOHOMHYECKHX PacdeToB.

Tpumenenne achanbTo6eTOHHEX JuadparM IPH TEMOEPaTypHBIX BO3AEHCTBHAX HHXE
muHyc 50 °C He nonyckaercs.

OCHOBHBIM TpeOOBaHHEM K KOHCTPYKOHHM JuaparMel sBIAETCA oOecreycHHe ee
paloThl B CXXaTOM COCTOSHHM COBMECTHO C TPYHTOM TeNa IIOTHHBL. ITpy 5TOM HanpmKeHUs K
Jgedopmauuy B fuadparMe He J0JDKHBI IPEBBINIATE JOMYCTHMBIX 3HaUeHHH J)Is BHIGPAHHOTO
cocraBa acdansrobeToHa.

CocraB rpyHTa NeEPEXONHBIX CJIOEB CIeAyeT NpPOSKTAPOBaTh M3  YCJIOBHS
HEJOIYyCTHMOCTH IIPOHMKAaHHS B €ro NOpel acparsrobeTroHa muadparMbl H - ero
HETPOCHITAEMOCTH B NTOPbI IPYHTA TeJa INIOTAHLL.

KoHcTpykis npuMbplKanus actaneToOeTonHOM AHadgparMbl K OCHOBAHHIO H K
GETOHHBIM COOPYXKESHHMAM JOKHA 00€CIIeuHBaTh BO3MOXHOCT CKOJBXEHUS Auadparmsl mo
HOBEPXHOCTH NMPUMEIKaHUMN, AchansToBEI MaTepHal B 30HE IPHMBIKAHHS JOIDKEH IIPH 9TOM
paboTarh Ha cXarHe.

5.47 Tommumua acdanproberonnol ImadparMel M MaTepuan s e¢ BLINOJHEHHMSA
Ha3Ha4aloTCss IO pacdery M3 YCIOBHS COXDaHGHHsA CIUIOIIHOCTH U ofecrnedeHus
COBMECTHOCTH paboTHl ZmadbparMbel ¢ TEIOM IUIOTHHEL IIpenBapHTENbHO €€ TONLIHHA
3agaetcs 1o gopmye

t=a+0,008H, 3

rae H - Hanop B paccMaTpUBAEMOM CEUEHHH JHadparMsr,
a=(0,4 - 0,5) M — TommuHa guadparMsl Ha rpebHe IUIOTHHEL

5.48 XenesobeToHHBIE 3KpPaHs! B 3¢MIAHBIX HACHUTHEIX IUIOTHHAX HA CKATBHOM HIIM
MaJIOCKAMAEMOM OCHORAHHHM CJNEAyeT IIpUMEHATh ¢ 00A3aTeNbHbIM 30HHPOBAHHEM
HOTIEPEYHOro CeUEeHMs IUTOTHHBI N0 CTEMEHH YIUIOTHEHHS TPYHTOB H TPAHYNOMETPHYECKOMY
coctaBy. OCHOBHEIE TPeOOBAHUA K IPOSKTHPOBAHHMIO JKe/Ie3006TOHRBIX 9KPAHOB H3JI0XKCHbI B
7.25-17.28.

5.49 Beronnble ¥ xkelie300eToHHbIE (COOpHBIE H MOHOJNHTHEBIEC) AuadparMel CieAyeT
HPOEKTHPOBATh B COOTBETCTBUM C TPeOGOBAHUAMH K GETOHHEIM KOHCTpYKumaM. Jinadparmsl
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CleAyeT pa3pe3aTh BEPTHKANbHBIMH H TOPH3OHTAILHBIMH IUBaMH C COOTBETCTBYIOIIHMH
YIUIOTHEHHAMH, JOIYCKAIOLIMMH TeMIIEpaTy pHO-0Cal0UHbIe AedopManuy.

Ilpu EmaxnexameM OGOCHOBaHMM DPAacHeTaMH  HANpPSXEHHO-IeHOPMHUPOBAHHOIO
COCTOSHMS M @pPH MAaKCHMAIbHOM YIUIOTHEHHH TPYHTOB Tela IJIOTHHBI JOIYCKAeTcH
BO3BOAMTL MOHOJNHTHEIE Xelne3o0eroHHbie nuadparmpl 6e3 paspesky IOPH30HTAIBHEIMH
nedopMalMOHHEIMHY IIBAMH,

5.50 TIpu HcroNB30BAHME NOJMMEPHBIX MATEPUANOR (HANpPWMED, NONHITHICHOBO,
NONMBHHWIIXJIODHAHON,  OYTHNKaydykoBO  IJIEHOK ®  JAp.)  AnNA  CO3JaHMA
HOPOTHBOGMILTPALMOBHEIX YCTPOMCTB KOHCTPYKIMS OSTHX YCTPOHCTB H TEXHOJOTHA
CTPOHUTEBCTBA JOTKHB! 00€CTIEUNBATE 3AIUTY HX OT COJHEYHON paj(Maliiy H MEXaHHYECKHX
TIOBpEXACHUH.

B 3aBHCAMOCTH OT BENMYMHBI NIONYCKaeMBIX (MIbTPALMONHBIX MOTEPh W Marepuana
COEMHCHNE IONMMEPHEIX DIEMEHTOB MeXIy coboif MOoXeT GBITB CBAPHEIM, KJIEEBBIM HIIH
MEXaHHYCCKUM B BHJE HAXJIECTA.

Tomnuay npoTHBOPHIBTPaMOHHOTO YCTPOMCTBA U3 TIOJMMEPHOTO MaTepraa CleayeT
HA3HAYaTh PacHeTOM, HCXOAA U3 CJICIYIOMX YCAOBHH:

BEHYMHA MAKCHMATBHBIX DACTATMBAIOUIMX HAIIPSOKEHWH B MarepHale He NODKHA
IIPEBBINATS BENMYMHEI JOMYCKaGMOrO pacTATHBAIOINEro HaNpsUKeHHdA, OIpeHe/sIeMOoro
TpebyeMOH JONrOBEYHOCTHIO;

3epHOBOH cocTaB KOHTaKTHPYIOLIETO TpyHTa JIOJDKEH obecneunBaTh
HEMOBPEXKAAEMOCTh IIOJHMEPHOTO MaTepHalla; IPY HA3HAYECHNH HPOYHOCTH YKIIABIBAEMOTO
IPyHTa HOJDKHBI YUHTHIBATBCA JACHCTBYIOMIE HAIPSHESHAS,

NPH COOTBETCTBYIOMEM OGOCHOBAHMH, C IIEBIO TOBBLIMICHHS HANCKHOCTH paGoTh!
JuadparMel, OHa Moxer OBITh BHIIONHEHa B BHJE ABYX CJOeB THOKOro marepuana ¢
aHTAGPUKITHOHHON CMA3KOH MENY HHMH.

IpoTuBodUIETPaIMOHHBIE KOHCTPYKIMH M3 TONHMEPHBIX MATEPHAIOB JOIYCKAETCA
npuMensaTs s miotye III v IV wraccos, a Takxe, npu HaxuexameM OGOCHOBAHWH, I
mwioTuH [ 1 II xnaccos BeicoToH KO 60 M.

5.51 VinbexkumoHHyIo AradparMy B IUIOTHHE CIEAYET CO3JABAaTh MyTEM HATHETAHHA B
NOpH 'PYHTA Teja IUIOTHHHI CNENUABHOTO YILIOTHAIOMIETO PacTBOPa, COOTBETCTBYIOMETO
COCTaBa H KOHCHCTEHIINH.

Wusexmmonnas auadparmMa nomkHa o6nmamate HeobXxomumolt  ¢dumbTpammonHON
TIPOYHOCTBIO, JAehOPMALMOHHEIME H IPOYHOCTHREIMH CBOMCTBaMH, o0GecHeYHBaIOIHMH
JIONTOBEYHOCTD IUIOTHHBL

CocTaB M TEXHOJIOTHIO HArHETAHMA MHBEKUHOHHBIX pacTBOPOB OOGOCHOBBIBAIOT
HCCIC/IOBaHMAME, 8 NpPH HEOOXOIMMOCTH — ONBITHBIMA paoTaMH B HPOM3BOICTBEHHBIX
YCIOBHAX.

Tpu ncxomuelx koddduuMeHTaX GHIBTPANMHE 3EPHHACTOrO MaTepHala TeNa NMIOTHHEBI
HIM e¢ BOXOYHOPHOro 31eMeHTa MeHee 50 M/cyT, LenecooOpasHO MCIONb30BaTh CTPYHHYIO
TEXHOJIOTHIO IIEMEHTALIAH. '

JApenaxuslie ycTpoiicrsa

5.52 Jlpenaxkusle ycTpoiicTsa Tena 3eMJITHOHN IUIOTHHEI CIEAYET NPOEKTHPOBATE C LIENBIO:
OPTaHH30BaHHOTO OTBOJA BOMHI, GIBTpyIOINEHca Yepes Teno, OCHOBaHHE M Geperosbie
NPUMBIKaHUS IVTOTHHEI B HIOKHAHK Gbed;
TPCAOTBPACHAs BbIXOAA (MIBTPAlIHOHHOrO NOTOKa Ha HH3OBOH OTKOC M B 30HY,
HOJBEPKEHHYIO IIPOMEP3aHHIO;
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CHIJKEHMA JENPECCHOHHOM ITOBEPXHOCTH JUIi MOBBIIICHHMS YCTOMYMBOCTH HM30BOTO
oTKoca (BHyTpeHHHUI ApeHax);

ofecrieueHusl  yCTOMYMBOCTH  BEpXOBOTO  OTKoca Ipm  Opictpoif  cpaborke
BOZIOXPaHHITHILA;

CHATHS IOPOBOTO NaBJIEHHA, BOSHUKAIOMEro NpH CEHCMHUYECKHX BO3ACHCTBUAX;

OTBOJa BOAB,, NpoduibTpoBaBLIeHCcs 4epe3 dKkpaH  (44po); B Ciydae
cnaboNpOHAL@AEMOTO MarepHana HHM30BOA NpU3MBI IUIOTHHEI H HaNM4Hsid HH30BOH
HepeXoHo#t 30HE), 0TBOJ, BOABI CIEAYET OCYIECTBIATE CIIEI{HATbHbIM IPEHAKHEIM CIIOEM Ha
HOBEPXHOCTH OCHOBaHHA, COEMHEHHBIM C JPEHAXKOM HHU30BOH IIPH3MbI IIIOTHHEL

B BBICOKHX IUIOTHHAX, BBUIONHAEMbIX W3 CYIIAHHCTOrO WM CYIIECYAHOTO IPYHTA, JUISA
YCKOpeHHs KOHCONMUIALMM W YCTPaHCHHs BIHSHHA HOPOBOTO [IaBJIECHHA MOXET ObITh
TIPEAyCMOTPEHO YCTPOHCTBO FOPH3OHTANBHBIX MIIH BEPTHKANBHBIX OPEH B TOJNIIE HH30BOH H
HEHTPAIBHON YacTel Tena MIOTHHEL

Vka3aHHbIE MEPONPUATHA II0 YCKOPEHHIO IIPOIIECCOB KOHCONHJALMK  JOJDKHBI
OCYIIECTBNIATECS HA OCHOBE pacueToB Jedopmanuii. B nepuop skcrmyatanun HeoOxomamMo
IIPOBOAUTE HATypHbIe HabmoAeHHs 3a nedopManuaMmu. PaboThl no ycrtpoiicTBy apeHaxei
JOJDKHBI BECTHCH IIPH OTCYTCTBHM Harlopa Ha COODYXKCHME, a TPH ASHCTBYIOMEM Harope —
IO/, 3aLIUTON CHCTEM, 00ECIICINBAIOLINX BOLONOHIKCHHE.

5.53 Ilpy npoexTHpOBaHHM IJPEHAXHBIX YCTPOHCTB HEOOXOAMMO YUHTHIBAThH
¢bu3HYeckre XapaKTePUCTHKH IPYHTOB TelNa H OCHOBAHHA IUIOTHHEI, MX Cyddo3uOHHOCTE U
ycnoBHA GHIBTpAlNU B 00JIaCTH ApeHaXa, paboTy ApeHaxa B 3SHMHHUX YCIIOBHSIX.

PasMepe! npeHaXHBIX YCTPOUCTB CIIeyeT ONPEALNATS U KaXA0ro KOHKPETHOTO ClIydas,
HCXO0nd 13 QIIBTPaMOHHEIX YCIOBUH, HCK/IOYAIOIMX KOMBMATaK IPYHTa B 00JIaCTH ApeHaKa,
3aMep3aHus QIILTPaEOHHOTO IOTOKA IIPH BXOJIE €T0 B APEHAX M HA BRIXOJE U3 APSHAXA.

KoncTpyxuun ApeHaXHHIX YCTPOMCTB HH30BOM 9acTH IUIOTHHBI IPEACTAaBICHE HA
pHCYHKe 3.

5.54 Jina conpsxeHUs ApeHaXka ¢ IUIOTHHOH, KaK NpPaBHIIO, YKIAAbIBAIOTCA OOpaTHbIC
¢wnpTpel (onuH i Gonee cnoes). OOparHsl GHIBTP HpeHaKa MOXKET BBITONHATHCH M3
HECBA3HBIX €CTCCTBEHHBIX MM IMOJyHaeMBIX IYTEM pacceBa WM ApoOJICHHEM [PYHTOB, a
TaIOKE U3 HCKYCCTBEHHBIX HOPHCTEIX MaTepHanos (TopHcToro 6eToHa | Ap.).

JipeHaXHBI  KOJUIEKTOp  ClEAyeT IPOEKTHPOBaTh M3  KaMHH, OETOHHBIX,
XKeJ1e300ETOHHBIX, XPH3OTIILEMCHTHEIX, FOHYapHBIX TPYO H T.II. ¢ YYETOM arpeCCHBHOCTH BOJbI.

5.55 Jma ycrpoiictBa 06paTHBIX (HILTPOB CICAYET NPHMEHATh ECTECTBCHHEIC
HECBA3HBIE HITH NMOJIyYacMble APoOIIcHUEM IPYATH M3 MOPO30CTORKHX CKalbHBIX Opo, (ecin
9TOT MaTepHa INoABepraeTcs JACHCTBHIO OTPHUATENBHBIX TEMIEPATyp), HE COREPXKALIHX
BOJIOPaCTBOPAMEIX COJIeH, a TaKkxXe TIpaHyIHMpPOBaHHbIE IIIAKH, HETPYHTOBBIE MarcpHANEI
(HampHMep, FeOTEKCTIIIb), NPUMEHEHHE KOTOPBIX HOMKHO OBITE cermansno 0GOCHOBaHO.

5.56 [penaxwusni Gamker (PHCYHOK 3, @) cHEAyeT BBINONHATh, KaK HpaBHIO, HA
PYCJIOBBIX y4acTKax INIOTHHBL IPH €€ BO3BEJCHHM 6e3 MEPEMBINEK M NIPH MEPEKPHITHH PEKH
OTCBINKOM KaMHs B BOAY.

Tlpesbnuenne rpeGHa ApeHaxHOro 6aHKeTa 4, (IIPH OTCYTCTBHM HAaCOHHOrO JPEHAXa)
HaJl MAKCAMAIGHBIM YpOBHeM HmkHero Osedpa (pucyHOX 3 a, 6) cieXyeT ONMpEeRciiTs B
coorBercTBuH ¢ 5.12, mo He MeHee 0,5 m. IllupuHy OaHxeTa HA3HAYAOT M3 YCJIOBHMH
MPOU3BOACTBA, HO HEe MeHee 1 M.

Tlpu conpskeHHH TeNa IUIOTHHEL C APEHAXHHM GaHKeTOM JOKHA OHITh obecmedeHa
(dunpTpanyonHad NPOYHOCTH CONPSKEHHA 3a CYeT YCTpo#cTBa oOpaTHOro (QUILTpa IO
BHYTpeHHeMY oTkocy Gauxera. [lpu HamMumu B OCHOBAaHHMH MENKO3EPHHCTOrO IpPyHTa H
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GONBIIMX BBHIXOAHBIX IPafHEHTOB Hamopa IIOA JAPCHaXHBIM OaHKETOM HaJUIEXKHUT
NpexyCcMaTpUBaTh FOPU3OHTANbHEM 00paTHEIH QHIBTP MNM 3aMBIB ITOP KAMEHHOTO OaHKETa
Ha BLICOTY, ONpefesseMyio (HIbTPallHOHHBIMH PacYeTaMH.

Ipebens ppeHaxHoro GamkeTa CIeXyeT 3aIMINATh OT 3aCOPEHHS MOBEPXHOCTHBHIMH
CTOKaMH.

5.57 Hacnounsiii fpeHax (pUCYHOK 3, 6) clleayeT BBINOJHATH HAa y4acTKax IIOTHHEI,
HEPEKPLIBAIOLIEX 3aTOYUIAEMYIO NOUMY, a TakKe IPH OTCYTCTBHM Ha MecTe CTPOMTENbCTBA
JOCTaTOYHOTO KOJIMYECTBA KAMHI.

TonmuHy HaCTOHHOTO JpeHaxa ¢ 06paTHBIM PHILTPOM CHEAYeT HasHAYATh H3 YCIOBHHM
IIPOH3BOACTBA PaboT, HO He MEHEe BEIIAIHHDI

t = 5d; g5+, (C))
rae di;gs — AMAMETp YacTHIl, Macca KOTOPHLIX BMeCTe ¢ Maccod Gosee Menxux ¢paxuuii
cocrapifeT 85 % Macchl rpyHTa BCETo JPeHAXHOTO cod;
¢~ ToMIDMAA 06parTHoro GuIETpa.

Marepuan HacJHOHHOrO ApeHaXka NOJDKEH CONpArarbcs ¢ MarepuanoM ofparsoro
¢unpTpa M 3aIMMINATL HA30BOM OTKOC OT BOJHOBOrO BO3NEHCTBHMA B HHXHeM Obede, a B
HEKOTOPBIX CIIy4asX — M OT NIPOMEP3anus.

IpeBbinieHue rpeOHA HACIOHHOTO ApeHAXA Ay Hal MAaKCHMAIBHBIM YPOBHEM HIKHETO
Oveta ciexyer nmpHHHMATh, KaK M JUIL ApeHaxkHoro GaHkera (cM. 5.56), ¢ y4eTOM BEICOTH
BBIKJIMHMBAHAA (QWILTPaUKHOHHOIO IIOTOKA Ha HH30BOM OTKOC IUIOTHHB! M TVIyOHHEI
HpOMep3aHHs,

5.58 TpyOuatei mpeHaxk (PHCYHOK 3, 6) CleXyeT NPHMEHATh, KaK IpaBHIo, Ha TeX
y9acTKax IIOTHHEL, IA€ B IEPHOA ¢ JKCIUTyaTalluy Boja B HIKHEM Gbede OTCYTCTBYET HITH
MIPHCYTCTBYET KPAaTKOBPEMEHHO.

Tpy64aTsIii fpenax clexyeT NPeayCMAaTPUBATh U3 GETOHHBIX MM XPH3OTHIIEMEBTHBIX
Tpy6 (mepdopupoBaHHBIX) ¢ 3a/IcIaHHEIMA CTHIKAMH, ¢ 06CHITKON 06paTHbM GHIBLTPOM.

Ceuenne ApeHaXHBIX TPYO CHCAYET ONpPENENATh THAPABIAYECKUMH pPacueTaMH.
Jluamerp JpenaxHoii TpyOHI ciaeAyeT Ha3HaYaThb B 3aBHCHMOCTH OT BEJIHYHHBI
cOpackiBaeMOro GHIBTPALMOHEOrO pacxoa, Ho He Menee 200 MM.

Ho mmne Tpy6yaToro apeHaxa HeOGXOLMMO IPEAYCMAaTPHBATE CMOTPOBBIE KOJOALE! H
BOJOBBIITYCKH, PacrofaracMble ¢ y4eTOM MECTHOCTH M TpeOyeMBbIX YKIOHOB. BBIXoAb!l BOIbI
U3 BOJOBBIITYCKOB JOMKHBI GBITh 3alIMIIEHH! OT IPOMEP3aHHUA.

5.59 TopusoHTambHBHI ApeHaX (PUCYHOK 3, 2) CleAyeT NPOEKTHPOBATE B BUZC
CIUVIOIIHOTO JIPEHAXHOIO CJOA WJIW OTACNBHBIX TOPU3OHTAIBHBIX IONEPEYHBIX HIH
NPOJONLHEIX JAPEHAXHBIX JEHT, BHIIOJHAEMBIX H3 KPYMHO3CPHHCTOTO MaTepHala H
3alAINaeMBIX OOpaTHEIM GUILTPOM.

5.60 KomOunmpoBaHmbi npeHax (pUCYHOK 3, O —oik) clegyeT BhIOMpark 6o
yKa3aHHBM B 5.56-5.59. O1tMeTKy rpebua Gankera KOMOHHMPOBAHHOrO ApeHaxa (PHCYHOK 3,
0) CleRyeT Ha3HAYaTh C Y4ETOM YCIOBHIf IIepeKPLITHS Pyclia PeKH.

5.61 Pasmepnl ApcHAXHBIX YCTPOHCTB B BHAC IIIOCKAX JApeHaXelt WiIH APCHAKHLIX JICHT
CIIE/IYET ONpPENENATE MHAPABIHYCCKAMA H GUIBTPAlIMOHHBIME PaCYeTaMy C Y4ETOM YCIOBHHA
BBITIOJTHEHHUA IPCHAXA.
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B pycrie: a - ApeHaKHBL GakeT; 6 - RaciouHe Apetax. Ha bepery: ¢ - TpyGuathiil apeHax;
2- TOPH3OHTANBHBIN KPEHAK; 0-01¢ - KOMOHHEHPOBAHHBIE IPEHANH;
1 - npeHAKHKMN GaHKET; 2- TOBEPXHOCTD Aenpeccan; 3 - 06paTHpli GHIBTD; 4- HACTOBHBIN ApeHaX; 5 -Tpyba;
6- npeHaxHas JIeHTa; 7 - OTBOIALIAS TPYOa; &§ - OTBOMAINAL KaHABA;
dr~ MakcHMaNbHas rayOuHa IPOMEp3aHus; 7y - K03GdUIMERT HH30BOIO OTKOCA: by~ MHpHHaA Gaxkera oBEPXY

Pucynor 3 - CxeMbl OCHOBHBIX BAAOB ApeHAKA
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5.62 Bux npeHaXKHBIX YCTPOHCTB MOXKET MEHATBCA Ha PasHAYHbIX Y9aCTKaX IUIOTHHEI,
H HX KOHCTPYKIHIO CJISAYET BBIOHpaTh HA OCHOBAHHH TEXHHKO-3KOHOMHMYECKOTO CPaBHCHHA
BapHaHTOB B 3aBHCHMOCTH OT:

BHJIa WIOTHH;

HH)KEHEPHO-Te0JIOTHYECKAX B THAPOTEOJOTHIECKHK YCIOBHI OCHOBaHUS U Geperos;

GU3HKO-MEXaHHYECKAX XapPaKTePACTHK IPYHTOB, HCIIONb30BAHHBIX [T APCHANEH;

YCIIOBHI IIPON3BOACTRE paboT;

KJIMMaTHYECKUX YCIIOBHI palioHa CTPOUTENBCTBRA;

YCHOBHIA SKCIUTyaTalHH ¥ TEMIIEPAaTyPHOTO PEXHMa COOPYIKSHH;

CTEeNEHHU arpeCCHBHOCTH BOJIEL

5.63 [lpeHaxH Teja IIOTHHEI, KaK HPABAIIO, HE YCTPAHBAIOT B CHEAYIOIMX CIyYasX:

Nipy BO3BEJCHHH IUIOTHH HA BOJOIPOHHIIAEMOM OCHOBaHHH, B KOTOPHIX AeNPeCCHOHHA
MOBEPXHOCTH 6e3 YCTpoiiCTBa ApeHaxa 0Ka3hIBacTCA JOCTATOMHO YAAICHHOMH OT NIOBEPXHOCTH
HHM30BOTO OTKOCA H HE TIONaNaeT B 30Hy IPOMEP3aHus;

B HHM30BOM 4YacTH IUIOTHH C DKpaHaMH, sAapaMd H JuadparMaMH NpH YCIOBHM
obecredeHus 0TBO/Ia MPO(GHABTPOBABLICHCS BOILI;

B IUIOTHHAX, HM30Bad 4acTh KOTOPBIX BHIIIONIHEHA M3 KaMEeHHOH HabpockH MM H3
Ipyroro KpymHOO6I0MOTHOTO MaTepHala (rPaBHItHOro, raJIeqyHHKOBOTO H T.IL).

5.64 B ciyuae, ecn 3eMisiHas IUIOTHHA CONpAraeTcs ¢ GETOHHBIME COOPYIKCHHSIMH,
JPESHAXM KX JOJKHBI OBITh YBS3aHBI MEXTY cOGOH.

5.65 B MecTax npHUMBIKaHHs IUIOTHHBI K GEPErOBBIM Y4acTKaM, PacTioNOXeHHAIM BHIIIE
YPOBHA HkHero Opeda B MexeHb, NOIKEH OHITh NPEXyCMOTPEH OPraHH30BAHHLIA OTBOJX
BOJBI, NPOQHIBTPOBABIIEHCS Yepe3 IIOTHHY (HalpHAMep, FOPH30HTAIBHEIH JIPEHAX).

5.66 Ilpu cTpOHTENBCTBE 3EMIIAHBIX HACHIHEBIX IJIOTHH Ha BOJOHACHHICHHABIX IPYHTAX,
B KOTOPBIX IIOZ Harpy3koi BO3HHMKAaeT IOPOBOE JaBJICHWE, Hapymaiomee HNPOYHOCTH
OCHOBAaHHA, B YCJOBUSX, €CIM OHO HE MOXeET OBITh YMEHBIIEHO 3a CYET CHHDKCHHA
WHTEHCUBHOCTH BO3BEJECHHA IUIOTHHE], OBEPXHOCTH OCHOBAHMA B NpEeJeNaX HU3OBOH 9acTH
TUIOTHHBI  CNIEAYET NOKPLIBATH TOPH3OHTAIBHBEIM APEHAXOM, a M1 OTBOHA BOJIBIL,
OTKHMaeMOH W3 TIPYHTa OCHOBaHHMSA, PEKOMEHIYETCS JOIOJIHHTEIHHO YCTpauBaTh
BepTHKaNbHEIE Apensl. HeoGxonumocTs B pasMephl Takoro ApeHaxa, a Takke paccTOsHHe
MEXIy BEPTHKaJbHBIMH JApEHaMH HOJDKHB! ObITh O0OOCHOBaHEI pacdeTaMH C YYETOM
HHTEHCHBHOCTY BO3BEACHAS IUIOTHHEL

5.67 YcToMuMBOCTE BEpXHEro CiOs IpyHTa OCHOBaHMsS B HIKHEM Obede ciemyer
OLICHMBATH PACUSTOM Ha BBIIOP OT JCHCTBHA BOCXOAIET0 QHIIBTPAIHOHHOrO MOTOKA, ECIIH
9TOT CNIOH UMeeT BOAONPOHUIIAEMOCTE MEHBIIYIO, YEM HUKEINeKAIIUN [PYHT.

ITpu HemocTaTouHOM yCTONYMBOCTH CNIOSA TPYHTa y HOJMOIBEI HH30BOTO OTKOCA
IUIOTHHBI HAJUIEKUT YCTPaWBaTh BEPTHKAIBHBIN IpPEHAX, NpOpPE3aloIMii 3TOT CIOH H
CHIDKAIONIHH IPOTHBOABIICHHE,

BMecTo BepTHKaNBEHOTO JpeHaxa, NPH COOTBETCTBYIOIIEM OOOCHOBaHHHM, CIEXyeT
TIpeAycMaTpUBaTh NPUTPY3KY OCHOBAHHA 3@ HU30BBIM OTKOCOM IUTOTHHBHI JAPEHHPYIOUIHM
TPYHTOM C YCTpOHCTBOM TpH HeoOXomuMoctd obpartHoro ¢GmMIBTPa M ydeTe IiIyOHHEBI
NIpOMeEp3aHHuA.
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5.68 O6paTHbic GHIBTPBI HAIVIEKHT TPEXYCMATPHBATH HA KOHTAKTC ApPEHaxka (WM
NIPUIPY3KH) H JPCHHPYEMOTrO Tela INIOTHHBI, AApa, 3Kpasa Wil OCHOBAHHS IUIOTHHBI, & TAKXKE
B 060M MecTe HCKYCCTBEHHO CO3JAHHOrO HanopHoro GponTa, rie BO3MOXKHA MEXAHHYECKAsT
cytdo3ns Ha KOHTAKTE MEXIY Pa3sHOPOAHBIMH I'PYHTaMH.

Marepuanst ofparHoro ¢unsTpa clexyeT noafupath M3 YCHOBHA 00ECTICUCHHS
¢GUILTPaUMOHHON IIPOYHOCTH COIPATAIOMMXCA I'PYHTOB B MECTE KOHTAaKTa B IIpoIiecce
BO3BE/ICHHA H B IEPHOX IKCILTYaTallvH IIOTHH.

OGparnsle GUIBTPEI JONMYCKaeTCA HE YCTPauBaTh NPH CIIENHATIbHOM OOOCHOBAHMH; B
YaCTHOCTH, YCTpOHCTBO Takoro (MiIbTpa IO KOHTAKTy C JPEHAXOM HEOOS3aTENBbHO, €CIH
JIPEHHPYEMOE TEJIO CJIOXKEHO TIPaBEIHCTHIMHM IIeCKaMi, I'DaBHHHBIMH IDYHTaMM M T. IL,
YIOBIIETBOPSAIOIAMHE TpeOOBaHHAM K cocTaBy o6parHoro ¢GHIbTpa.

5.69 3epHoBO# cocraB Marepuana oOpaTHOre (UIbTpa AOMKEH ObITh monoGpas ¢
yaeToM (H3HYECKHX XapaKTEPHCTHK JAPEHHPYEMOro TPYHTa H MMEIOIUXCA MECTHBIX
(HIBTPOBBIX MATEPHAJIOB.

Cocras ¢miIbTpa JOIKEH HCKIIOYATD:

OTCJIaHBaHKE TIMHACTOTO IPYHTA Ha KOHTAKTe ¢ MaTepHaioM GUIBTPa — [Uis IUIOTHH U3
IJIMHUCTOTO TPYHTA WX IUIOTHH Ha MNIMHUCTOM OCHOBAHHH;

HPOHUKHOBEHHE (IIPOCHIIAHNE) YaCTHIl 3aIMIIAEMOTr0 IPYHTa B HOPHl (PHIBTpa Ha
y4acTKaX HUCXOJAIEro GHIbTPAHOHHOr0 HOTOKA — 1S IVIOTHH U3 [ECYaHOTro rpyHTa;

BBITTOP U BAABJIMBAHHUE YaCTHI( IPYHTa B OPbI GHIbTpa — AT HeCYaHOTO OCHOBAHMA Ha
Y4acTKax BOCXOIIEro MOTOKA;

pa3sMBIB 3aIIMINAEMOro IPYHTA Ha IPaRuLe ¢ GUILTPOM — B Ciydae (HIbTPALHOHHOTO
NIOTOKA, HallPaBJIeHHOrO BIOJIb KOHTAKTA (KOHTAKTHLIA pa3MBIB);

KoJbMaTax (HIBTPa MEIKHIMH JaCTHIAMH, BRIHOCHMBIMM (GHALTPAUMOHHBIM HOTOKOM
M3 3al0MINAeMOr0 IPYHTA, BEIHOC KOTOPBIX JOIMYCKAETCA B IPOEKTE;

onacHylo A npoyroctd GrbTpa cyddosuro B camoM cioe GpusTpa;

BEIHOC HacCTMI, TPYHTOBOrO Marepuaia (HILTPAUUOHHBIM IIOTOKOM B CKBO3HBIX
MOTIEPEYHBIX TPEMIAHAX B CIydac BO3MOXKHOrO HX BO3HHKHOBEHHS B TE)E IUIOTHHL! HJIH B €€
BOZIOYIIOPHOM 3JIEMEHTE.

CocraB duiasTpa HomkeH obecnednBaTh «CaMO3a]eUMBaHUE» TPEIUMH B SAPE B CIy4Yae
ux ofpazoBaHus.

5.70 Yucno cnoes obpaTHOro (GuibTpa H MX I'DaHYJIOMETPHYECKHI COCTaB CleAyeT
Ha3Ha4aThb HCXOJA M3 YCIOBHA HENONYIICHMA CY(dO3HOHHOrO BHIHOCA H KONBMATaLUM
TPYHTa OCHOB2HMS TJOTHHBI M ONpPENCHATh WX Ha OCHOBAHMM TEXHHKO-DKOHOMHYECKOTO
CPaBHEHHsl BapHAaHTOB, HPH 3TOM HEOOXOMMMO CTPEMHTBCS K HA3HAUCHWIO BO3MOXKHO
MEHBIIEro YHCNa CI0eB GHILTpa.

O6patHble  GMIBTPBI  MOTYT OBITh  OAHOCIOWHEIMHM WA  MHOTOCNOMHBIMH,
BBIIOJIHEHHBIMH U3 (PaKIIMOHHPOBAHHOFO M BOJOCTOMKOro 1ieCHs MM TPABHsA, a TAKKE U3
pasHolt reocHHTETHKH. UYncno cioeB oOpaTHOro QruibTpa M MaTepuan CIEAyeT ONpeReNsITh
NyT€M  TEXHHKO-DKOHOMHYECKOTO  CONOCTaBNCHHS  BO3MOXHOIO  KOHCTPYKTHBHO-
TEXHOJOTHYECKOr0 BLIIONHEHHS IPSHAXHOrO YCTPOHCTRa.

5.71 Matepuan obGparHoro QuasTpa ApeHaxed g miotaH I m 11 Kinaccos ciepyer
TIPOBEPAThL IKCHEPHMEHTANBHBIM TyTEM HA TPYHTAaX W B YCIOBHAX pabOoThHl, B KOTOPHIX OH
6yner HaxomuTeCs B coopyxeHMH, a M miotud I m IV kmaccos — cormacHo
COOTBETCTBYIOH(M pacdeTaM.
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5.72 TommpHa KaXxumoro cnos 06paTHOro QHIBTpa N0 GHUILTPAIHOHHEIM YCIOBHAM
IomkHa GbITe He MeRee 3d; g5 , HO He Menee 0,2 M.

Tommusy cnoeB o6paTHEIX GHIETPOB HEOGXOMUMO HA3HAYATH C YYETOM MPOM3BOACTBA
PaboT H TEXHAKO-OKOHOMHYECKHX pacdeToB.

ConpakeHne Tela IJIOTHHBI ¢ OCHOBaHMeM, OeperaMm M GeronHbIMH
COOpYKEeHNAMH

5.73 Jlna npenoTBpaliesus onacHo# (QMILTPALK MO KOHTAKTY 3E€MJIAHOMN IUIOTHHE ¢
€¢ OCHOBAHHEM CJIEXYET NpedyCMaTpHBAaTh MEPH], 3aBUCAIIHE OT XapaKTEPHCTHK, COCTOSAHHS
TPYHTOB OCHOBaHHA U JApYTrHX GakTopoB, ¥ 06eCIEUHBAIOIIHNE IIOTHOE IPHMBIKAHUE IPYHTA
TeJa IIOTHHBI K I'PYHTY OCHOBAaHHA.

B 1mpoekrax IUIOTHH, BO3BOAMMBIX HAa HECKaJIbHOM OCHOBaHHH, CJIEAyeT
NpexyCMaTPHBAaTh MEPONIPHATHS [0 MOArOTOBKE OCHOBAHHMS, B TOM YHCIIE IO BHIpYOKeE Jeca u
KyCTapHHKa, BhIKOPYEBLIBAHNIO [THEH, YAATEHUIO PACTHTENBHOTO CJIOS | €108, IPOHU3aHHOTO
KOPHCBHIIAMH JIEPEBBEB M KYCTOB WIM XOJAMH 3eMICPOMHBIX JKHBOTHBIX, @ TakXkKe IO
yJaJIeHHIO TPYHTA, COAEPKAIIEro 3HaYMTENbHOE KOJTHYECTBO OPraHUIeCKUX BIIIOUCHAN WK
COlIEH, JIETKO PacTBOPUMBIX B Boje (4.4 1 5.5), yAaneHHIO CHIBHONBUCTHIX [PYHTOB 110 BCei
IJIOIIAAH OCHOBAHHSA TAIOH ITIOTHHEL MM TOJBKO IOX BEPXOBBIM KITHHOM MEP3JI0H IIOTHHEL,
H B ciy4yae HeOOXOIMMOCTH — MEPONpPHUATHS IO CO3/IaHHIO NPOTHBO(HILTPAHOHHOIO
YCTpOHCTBa B OCHOBAaHHM IUIOTHHEI (3y0, CTEHKA, DIITYHT, ¥ T.II.).

Ilpy mpOEKTHPOBAHMH FUIOTHH PACIUIACTAHHOTO MPO(GAMIS JacTHYHLIA MM ITOJMHBIHA
OTKa3 OT MEPONPHSATHH [0 MOATOTOBKE OCHOBAHMS JONYCKAETCS HPH COOTBETCTBYIOLIEM
060CHOBaHHH COTNIaCHO TpeOoBaHMAM 6.3,

Ilpu npOEKTHPOBAHHM 3EMJIAHBIX IUIOTHH, BO3BONMMBIX Ha CKAJIbHOM OCHOBAaHHHY,
JOXHO GBHITH NPENyCMOTPEHO YAAICHHE paspyMeHHO| CKabl (B TOM 9HCIe JOJDKHBI OBITH
yAalneHbl OTACHBHBIE KPYMHBIE KaMHH M CKOIUICHAS KaMHeH) Ha IUIOMAAH COMPSOKCHHS
NPOTHBOQHIBTPAHOHHEIX YCTPOHCTB ILIOTHHBI C OCHOBaHHEM, 3aiellaHEl DPasBeJOYHEBIC
TeOJIOrHYeCKHe B CTPOHTENBHEIE BEIPabOTKH.

Ha y4acTkax conpsikeHHS ¢ OCHOBaHMEM HacTel Npoduis mIOTHHBI, BEIIONHAEMBIX H3
fonee BONONPOHHIAEMBIX MATEPHANOB, YEM IPOTHBOQANBTPALHOHHBIE YCTPOHCTBA,
yJlaJieHne pa3pyIEHHOM CKalbl HeobA3aTeNbHO.

Ilpy HaMHYMH B OCHOBAHHM IIOBEPXHOCTHOTO CNIOS IPYHTa, MMeromero 6oiee HHU3KHE
NPOYHOCTHBIE  XapaKTEPHCTHKH, 4YeM TIPyHT IUIOTHHEL, HEOOXOMMMO  ONpeNeniTh
9KOHOMHYECKYIO IIe/Ieco00pasHOCTh YAAIEHHS 5TOTO Cos (WM €ro BepxHeH 4acTH),
YUHTBIBadA, Y70 IIPH STOM OTKOCH! INIOTHHBI MOTYT OBITH 60J1e€ KPYTHIMH.

Ilpy cTpouTenbCTBE IOTHH B CEHCMUYECKHX pafOHAX HA OCHOBAHHMSAX, CIOXKCHHBIX M3
NECYAHBIX, MBUIEBATHIX, BOJOHACHINEHHLIX PYHTOB, CIEAYET YYUTHIBATE BO3MOXHOCTE MX
PazXIKEHHS IIPH IMHAMMYECKHUX BO3JACHCTBHAX,

Ilpu obHapyxeHHM Ha CTaJMM HM3BICKAHWH B OCHOBAHMM HPOCKTHPYEeMOH ILIOTHHBI
TPYHTOBBIX BOJ, COACPXKAIIMX B DPacTBOPEHHOM BHJIE OKHMCIbI Maprafia HIIH JKenesa,
HeoOXOAMMO IPEXYCMOTPETh MEPONpPHUATHSA IO IPENOTBPAICHMIO Pasrpy3KH 3THX BOX B
JIPEHAKHBIE YCTpofcTBa IUIOTHHBI, YToOB! M30€XaTh XEMOTeHHOTO MX KONbMAaTHPOBAHHS
(3amnenus).

K TakuM MeponpusTHAM OTHOCHTCS 3aKphIToe (0e3 KOHTakTa ¢ aTMoctepoii)
JPEHUPOBAHUE 3TOTO BOXOHOCHOTO TOPH30HTA.
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Take B aHANOTHYHBIX Ciyyasx HeoOXONMMa mpoBepKa Ha YCTOHYMBOCTL K
XUMHYecko# cy(do3rn crueMeHTHPOBAHHEIX THICOM IPYHTOB B OCHOBAHHY INIOTHHEI WX B
6eperoBBIX MacCHBax, K KOTOPbIM OHA [IPHMBIKAET.

5.74 HaxiioHHBIe TOBEPXHOCTH GeperoB B mpefenax npoduis MPUMBIKAHWA IUIOTHHE!
JIOJDKHBL OBITH COOTBETCTBEHHO CILIAHMPOBAHBI, IPH STOM HE AOMYCKAIOTCA HABHCAKOLIAE
y4acTKH B Mpefienax NPUMBIKAHHS [UIOTHHEI H yCTymooOpasHbie y9JacTKH B Ipelenax
HIPUMEBIKaHHSA IPOTHBOQHIBTPALIHOHAOTO YCTPOHCTBA MIOTHHBI.

Ilpu HanW4AW B OCHOBAHMM IUIOTHHB! OBICTPO BBIBETPHBAIOUIMXCA H BETHOMEDP3JIBIX
nopoj, B TPOEKTaX HEOoOXOAMMO YYMTHIBATh HM3MEHEHMA CBOWCTB 3THX 1OpOZ WM
TIPEyCMaTPHBATL COOTBETCTBYIOLINE KOHCTPYKTHBHO-TEXHONOTHIECKHE MEPOIIPHATHA.

Ilpr Hany¥¥yM B CKAILHOM OCHOBAHHH MECTHBIX CKBO3HBIX 10 X0y GHIBTPAHOHHOTO
NOTOKA TEKTOHHYECKHX HapymIeHWii B BHfIe TPCUIMH HAUICXKAT OPHHMMATH Mephl K HX
pacyMCTKe ¥ 3afielike, a TaKKe Mephl, obfecneduBaiompe (MILTPANHOHAYIO NPOYHOCTH
MaTepHana, 3a0JHAIOMEr0 9TH TPEIHHEL.

B cmyyac BO3MOXHOTO TPEHMMHOOOPa30BaHMA B CaMOM Telle IUIOTHHB H/IH
BOZIOYIIOPHOM €€ 3JIeMEHTE BCJCACTBHE INPOMOPaXHBAHHS WM PABHTALIHOHHOTO
YIUIOTHEHHA TPYHTOBOTO MaTepHala, HEOOXOAMMO MpeNycMOTpeTh NpoTHBOCY(d$O3nOHHOE
06ycTpo#CTBO NpHUMBIKAHMH IUIOTHHBI K GeperoBEIM CKIIOHaM WIH K GETOHHBIM
COOPYKEHHAM B BHAEC NECYAHBIX MAH)KETOB CO CTOPOHBI BOJOXDAHHIIHINA, NPH HAIHYHH
KOTOPBIX 06ecIeunBacTCd KONbMATHPOBaHHE BO3HAKAIOIHX B 3TOM MECTE TPELIHH.

B atHX MecTax TaKke ClieHyeT NpeJycMaTpHBaTh TIIATEALHYIO YKIIAAKY ¥ YIUIOTHEHHe
TPYHTOBOIO MaTepHasIa, A 9ero B KOHTAKTHEIA ero cio# (TOMIMHON OKOJIO JBYX METPOB)
HeoOX0MMMO yKJIaNbIBaTh OoNiee YBIaXXHEHHBIH U MnacTHYHbli MaTepuai. J[ia obecnevenus
HaJeXXHOro MPHMBIKAHHS TeNa IUIOTHHE! K GETOHHOMY COOPYIKEHHMIO CIEAYET, KaK IIPABUIIO,
IPEIyCMATPHBATh YKIOH CONPSDKAIONINX IpaHell COOPYKCHHA B CTOPOHY 3¢MIIAHOM IDTOTHHB
He Gonee yem 10:1.

5.75 Jlns 3eMISHBIX IUIOTHH C NPOTHBO(GHIBTPAMOHHBIMH YCTPOHCTBAMH U
ONHOPOMHBIX 3CMIIHBIX IUIOTHH, BBIIOJHAEMBIX M3 IJIMHHCTHIX TIPYHTOB Ha
CHIBHOGMIBTPYIOMUX AHOBAANBHBIX OTIOXKCHHAX, NEPCKPHBAIONIMX CKAMBHHE NOPOIBI
OCHOBaHHUA, NpH HeGonpiod (A0 5 M) MONIHOCTH CJIOS QUIOBHA, KaK NpaBHIO, CHexyeT
JOBOJHUTH TIPOTHBOQMIIETPALMOHHbIE YCTPOHCTBA X0 CKAIBI Bpe3koH 3y6a.

Ilpn MolnHOCTH IMOBHAILHOro cinog Gomee 5 M cnemyeT CpaBHHBAaTH BapHAHTHI
NIOTHH € SAPOM ¥ NPOTHRBOMHILTPAIMOHHOH Nperpajoi (LEeMEHTAMOHHOM 3aBecoil,
GETORHOH CTEHKOH M Ap.) C IUIOTHHAMH, HMCIOUIMMH TPOTHBOMHIETPALIMOHHOE YCTPOHCTBO
B BHJIE 5KPaHa ¥ JIOHYpa.

TlpoexroM HeoGXOQUMO NpeAyCMATPHBaTh CONpPSIKEHHE IPOTHBOGHILTPALIMOHHBIX
YCTPOHCTB IIOTHHBI ¢ OCHOBAHHEM B MeCTe MpPUMEIKaHAA 3y6a K ckane (HampuMmep, yTeM
HHBEKIHH pacTBopa B MecTe IPHMBIKAHHMA, a B Cilyuae HEoOXOMMMOCTH — YCTpOHCIBa
HPOTHBOGMIBTPAMOHHOHN 3aBECkI).

T'nyOnny Bucsdedt npoTHBOGANBTPaIMOHHON NpErpaibl M MIMHY NOHYpa Cleayer
YCTaHAB/IMBATL HA OCHOBAHMA (QHILTPAOHHBIX PAaCYETOB,
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NNpuMedanus

1 OuikTpanMOHHLI# pacueT OCHOBaHWMI TPYHTOBbIX IUIOTHH (3CMIAHBIX H KaMEHHO-3eMIIAHBIX) MpH
YCTpOHCTBE NPOTHBOQWILTPSLMOHHON 3aBeChl JIOJDKCH 3aKUNOYaThCd B ONPEACACHHM  (WILTPAUHOHHOM
NPOYHOCTH IPYHTOB OCHOBAHHA, NPH KOTOPOM 00€CrCuMBAaeTCs HAAEHKHOCTh MOA3EMHOTO KOHTYpa B nepHoa
JKCIUTYaTalMi H 9KOHOMHYHOCTb €r'0 CTPOHTE/ILCTBA.

2 OWnLTPaUMOHHBIH pacyeT NpH onpeAescHHN 1apaMeTPOB HPOTHBOGWIBTPALIMOHHOM 3aBech! (ry6uHa
3aBeChl, TOJIWHA ¥ Iar CKB&)KMH) B OCHOBAHHW IPYHTOBbLIX IUJOTHH HO/KEH BBLINIONHATBCA NMPU YCIOBUM
NEeHCTBHA MAKCHMAIBHOTO HANOpa HA JIEMEHTHI KOHCTPYKLMHA NMOA3EMHOr0 KOHTYPa C YYETOM CBOKHCTB IPYHTOB
OCHOBAHHES (CKaJBHBIC, HECKANBHBIC, CY((o3nOHHO-YCTONNBLIE H AD.), 3arTyONeHNsA OBEPXHOCTH BOAOYIIOpa
u ap.

5.76 Ilpu conpspkeHNH NPOTHBOGHILTPAIMOHHBIX YCTPOHCTB IIOTHHB C HAKIOHHEIMH
HEPOBHBIMH TIOBEPXHOCTAMH CKAJILHBIX OeperoB cjeAyeT IpelyCMATPHBATL MOIrOTOBKY
MOBEPXHOCTH CKalIbl OT IpeOHA IUIOTHHBI (8pa, 9KpaHa) K OCHOBAHHIO C MOCTEMEHHBIM
YIOJNOXEHHEM, 0e3 pPEe3KHX NepeioMOB, ¢ HAUMEHBIINM TEXHHYECKH H IKOHOMHYECKH
O0OCHOBaHHBIM HAKJIOHOM O€peroBbIX KOHTAKTOB, Cpe3Ky BBICTYNAIONIMX YYaCTKOB
IIOBEPXHOCTH CKalbl ¥ BEIpABHHBaHAE 6ETOHOM MECTHBIX HOHMKECHHIA.

Vron MeXIy CMEKHBIMH YYacTKaMH ITOBEPXHOCTH CKalbl B CONPDKCHHM C
IPOTHBOGHILTPAIMOHHBIMH YCTPOHCTBAMH He AOJDKEH mpeBbunath 20°,

OuepTanne NpoAONBHOTO HNPOGWIA MIOTHHBI 1O OCHOBAHMIO CNIEAYeT Ha3HAa4aTh Ha
OCHOBE pEe3y/IBTATOB PacyeTa €ro HANPSKEHHO-AePOPMHUPOBAHHOIO COCTOAHAA U3 YCJOBHA
HeJxomymeHus 00pa3oBaHus TPEIIUH.

5.77 Tlpu conpshkeHHH HETPYHTOBBIX HMPOTHBOGMIBTPAUMOHHBIX YCTPOUCTB IIOTHHEI
(madparMa, 3kpaH) ¢ OCHOBaHMEM W OeperaMH NOCPEACTBOM GETOHHOTO 3y0a, IUIMTHI HIN
OOTEPHBI, @ TaKXKe HENOCPEACTBCHHO ¢ OCTOHHBIMH  COOPYXCHHAMH  CleJyeT
nOpefycMaTpuBaTh Ha KOHTaKTe C ONODHOH IUIOCKOCTBIO TepMETHYHOTO  IIBa,
ofecrieunBaromero cBOOOAHBIA NMOBOPOT MY TOPH3OHTAILHOE OTHOCHTEIHHOE CMEIICHHE
IPOTHBOMHILTPAIHONHOTO YCTPOHCTBA B OHOpPE OT TrHAPOCTATHYECKOH Harpysku Ges
HapylIeHHUs BOJONPOHHIIAEMOCTH HIBa.

5.78 B 3eMiAHBIX IUIOTHHAX Ha CHJIBHOTPCHIMHOBATBIX CKAIBHBIX OCHOBAHHAX, IIO
KOTOpEIM (B TOM 4HCle M IIOCHE OTTAMBAHHMA) MOXET NPOHCXOMMTH OMacHasd IUif Tena
IOTHHBI  QuIbTpaumsi, HeoOXOOUMO  NPpEAyCMATpHBaTh  YCIPOACTBO 3y6a H
NPOTHBOQMILTPAIMOHHON 3aBECH! O] HAM, a TAKXKe MOBEPXHOCTHYIO MHBEKIHIO PacTBOpa
(eMEeHTANHOHHOr0, IMTHHHCTOTO H MEJIKOMECYAHOTO ¢ BKYIIMM) B IpeleNaX IIOJOIIBHI
IPOTABOQIILTPANOHHOTO YCTPOHCTBAa INOTUHBL. IIpoekTHpoBaHHE OAHOPOAHBIX IUIOTHH
6e3 mpOTHBO(WILTPALMOHRBIX YCTPOHCTB B TAKHMX CIYYasAX JOIDKHO OBITH COOTBETCTBEHHO
060CHOBaHO.

5.79 Tlps npOEKTHPOBAHHHM 3EMIIHBIX IUIOTHH Ha cnaGoBORONpPOHHLIAEMOM (B TOM
gMCJie TOCNIC OTTAHBAaHMA) H CNA0OTPEIMMHOBATOM CKAHLHOM, NOTYCKAGHOM M IIHHHACTOM
OCHOBAHHMSAX  JHOUyCKaeTcs TNpeXycMaTpuBaTh  YKIaNKy TpyHTa Telna  IUIOTHHBI
HENOCPENCTBEHHO Ha OCHOBaHAE (€3 MpOTHBOGMIETPAHOHHEIX YCTPOHCTB.

Ilpr mpoeKkTHpOBaHMM IPYHTOBHIX IUIOTHH BhICOTOM Oonice 50 M B y3KOM KaHBOHE
KOpEITOOOpasHoro upodwids Ha CKaIbHRIX W MOJYCKATbHBIX OCHOBAHHMAX MOXHO
IpeXyCcMaTPUBaTh MPUMbIKAHHE Apa TVIOTHHEI K OCHOBAaHHIO Uepe3 MAacCHBHYIO OETOHHYIO
po6Ky C pacmoyIOXXKCHHBEIMH Ha Hell (pH HeoOXOIMMOCTH) JKeNne300eTOHHBIMH APEHAXHO-
CMOTPOBHIMM  (IEMEHTAMOHHBIMY) raiepesmH. [Ilpo6ka fpomkHa OwiTE pa3spesana
NpOJOJIBHBIME  TEMIIEpaTypHO-AeopManuOHALIME mBaMH. IIpH  CHILHOTPEINHHOBATOM
OCHOBaHMH npo0Ka WMCIONb3yeTcs IS OCYMICCTBICHHA IUIOIANHOM YIIOTHHTENLHOH
LEMEHTAIHH,
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5.80 B mecTax conpspkeHHs Tena WM DPOTHBO(HIBTPAHOHHOrO YCTpOHCTBa INIOTHHB!
¢ ocHoBaHmeM, OeperaMH H O€TOHHBIMH COODYXEHMAMH CHEOYET NpexyCMaTpHBaTh
TWATEIBHYIO YKIaAKy H YIJIOTHEHHME IPYHTa BOJH3M IIOBEPXHOCTH COMPAXEHHS, ML Yero
KOHTaKTHBIH cioif (TonmmHOM 2 -3 M) HeoOXoamMo OTCEMIaTh H3 TrpyHTa Gonee
IJIaCTHYHOr0, MEHEE BOJONpOHMIaeMoro H 6onee Biaxuoro (He 6onee yeM Ha 1-3 %), ueM
TPYHT OCTATBHOTO TENA IUIOTHHBI MM NPOTHBOGYIBTPAMOHHOrO YCTpolicTBa.

581 TIlpu mpPOeKTHPOBAaHHM B OCHOBaHHM IUIOTHHBI NPOTHBOGMIBTPALHOHHEIX
YCTPOHCTB (IUIYHTOBHIA psAJ, CTeHKa H3 0€TOHA, INIMHHACTOIO TPYHTa WM BO3BOAMMAS
METOJIOM «CTEHa B TPYHTe» HMHBEKIWOHHAd 3aBeca, MEp3/lIOTHAas 3aBeca M Ap.) Crelyer
OpeycMaTpuBaTh CONPSKCHAE HX HEMOCPEACTBEHHO C  NPOTABOGHMIBTPAMOHHBIMA
yCTpoHcTBaMy Tella IIOTHHEI (SAPO, 3KpaH WK auadparma).

5.82 Compsraomuge ycTpoicTBa 3eMISHBIX IVIOTHH C GETOHHBIMH H XKCJIC300€ TOHHBIMHI
COOPYXEHUAMH JOJDKHE! 00€CIeUnBaTh:

3allUTy 3eMJISHON IUTOTHHBI OT Pa3MbIBa BOJOH, MpOIycKaeMoil uepe3 BOZOCOpPOCHBIC
COOpY>XeHHS;

HIaBHBIH MOJAX0/ BOABI K BOXONPHEMHBIM H BOXOCOPOCHEIM COOPYXKEHHAM CO CTOPOHBI
BEPXHETO Obeda, IIaBHOE pacTeKaHHe OTOKA B HIDKHEM Obede, MpeoTBpamatomee NoIMbIB
TeJa U OCHOBAaHUS IUIOTHHBI,

IpeOTBPalIcHHE OIIaCHOH (HIBTPAllH B 30HE IPHMbIKAHU.

TIpoexTsl conpararomux yerpoiict miotad [ v Il KI1accoB JOMKHBI GBITE 0G0CHOBAHBI
JAHHBIMH THIPABIMYECKHX H QHIBTPAMOHHBIX HCCIIENOBaHHH,

5.83 Jlna ofecnevenys HaNeKHOTO NPHMBIKAHHA TeJia 3eMIISSHOM IUIOTHHBI K
GeTOHHOMY COODYXKEHHIO ClefyeT IPeXyCMaTpPHBaTh YKIIOH COIPATAIOMIMX IpaHeil GeTOHHOM
KOHCTPYKIIMH C 3EMJIIHOM HACHITBIO He Kpyye, 9em 10:1.

ConpsxeHne 3eMISHON IUIOTHHBEI ¢ GETOHHBIMH COOPYXKEHHSMH, [IPOPE3AIONUMH €¢
TEJO, CNEAYET OCYMECTBIATD NS [UIOTHH, HMEIOIMX NPOTHBOMHIBTPALIOHHBIE YCTPOHCTBA,
B 30HE 3THX YCTPOMCTB, a J/1 OJHOPOAHBIX INIOTMH — B IIpEJe/iax BEPXOBOro KIHHA H
HEHTPaIbHOA YaCTH IUIOTHHEIL.

ConpsxeHye Tena 3eMISHOX TIOTMHBI ¢ OGETOHHBIM COOPYXEHHEM HANICKHUT
IIpelyCMaTpHBaTL B BHAEC 3aJleNaHHBIX B Hero jauadparM, Bpe3alomuXci B 3€MIHYIO
HJIOTHHY (IITYHTOBBIA pan, GeTOHHAs cTeHKa M ap.). JUmHy xuadparM COMpMKEHAS CIEAyeT
YCTaHABJIUBATh HA OCHOBAHWH (bMWIBTPAHOHHEIX PACUETOB.

ITpoTrBOdUILTPAMOHHbIE YCTPOHCTBA B OCHOBAHUM 3EMISHBIX IUIOTHH H GETOHHBIX
COOPYXCHHH JHODKHEI OBITh B3aUMOY BA3AHEL.

5.84 Ilpy CONPSDXKCHMH YYaCTKOB 3eMJIHOM IUIOTHHEI, BBIIOMHACGMbIX HACBITHBIM 1
HaMBIBHBIM criocoGamu, HeoOXOMMMO NpPeMyCMATPHBATE MEPONPUATHA, HE HOIYCKArOmue
COCPEZIOTOYCHHYIO (HIBTPAlMIO B MECTE COIPKCHUA W HEpaBHOMEPHYIO OCAJKy Tena
TUIOTHHB] X OCHOBAHHS.

6 3emunHbIe HAMBIBHbBIE IVIOTHHBI

6.1 KoHCTpyKUMH IUIOTHH, BO3BOAMMBIE METOXOM OTCHIDKH TPYHTOB B BOJXY,
PEKOMEHIyeTC Ha3HauaTh B COOTBETCTBAM C Tamuneit 4, pucynkamu 4, 5 u 4.3, a TaKxe
PEKOMEHIAHAMHE NPUIOXKeHNA b.

6.2 Ilpu BbIOOpE KOHCTPYKUMH TUIOTHHB! ClEQyeT CTPEMHTHCA K MAKCHMANIbHOMY
HCIIONB30BAHHIO ©CTECTBCHHBIX IPYHTOB, He TpeOyrOIIMX COPTHPOBKH mnpH paspaboTke
Kapbepa WIN BHIEMKH.
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6.3 Ilpn HanM4YHH COOTBETCTBYIONMX KapbePHHIX TPYHTOB NPEANOYTEHHE CHEHYET

OTHAaBaTh OXHOPOOHBIM TNeCYanbiM IUIOTUHAM, XapaxKTepHu3yeMbM BBICOKO#H
TEXHOJIOTHYHOCTRIO IPON3BO/ICTBA pa601‘.
OIIHOPOJIHHC IE€CYAHBIC JUIOTHHBI  PpacIlaCTaHHOro HpO(l)KJI}l co crobGogHO

¢$opMHPYEMBIMH OTKOCAMH CJIEAYET NPHMCHATE IPH TEXHAKO-3KOHOMHYECKOM 000CHOBAHHK
B ClIydae 3aneraHus cnabbix IDYHTOB B OCHOBaHWH, HeOOXONMMOCTH yMeHBHICHAS oGneMa
KpeIUIeHHs 0TKOCOB, a TaKXKe [y HaMBIBE MOJ] BOLY.

IIpH mpoeXTHPOBaHMM NIOTHH Ha cNabbix m 3aropdOBAHHBIX IPYHTaX OCHOBAHHA,
0OBONHEHHBIX U 3a60I0YCHHBIX TEPPUTOPHSX, HOIYCKACTCA HE NPeyCMATPHUBATh NOJHOCTHIO
WM 9acTHyHO paboTsl 1O YAAICHHIO IOBEPXHOCTHOrO CJIOA TIPYHTa OCHOBaHHA M
PacTHTENBHOCTH TNpPH YCJAOBHM, WTO 3T0 HE NPHBEACT K HAPYIICHHIO YCTOHYMBOCTH M
ML TPaHOHHO#H IPOYHOCTH COOPYKEHHA.

Ilpu Bo3BEACHHH ONHOPONHBIX IVIOTHH Ha clabbIX IPYHTaX OCHOBaHWSA CIEIyeT, Kak
HpaBHIIO, HAMBIBATH YHIMPEHHYIO HEDKHIOIO JacTh («HOMYLIKY ), @ BEPXHIOI 4acTh BO3BOAUTH
nocye cTabmIn3aniH 0CaJI0K «IOXYIHKHY.

6.4 HeoxHopoAHbIC IUIOTHHEI CICAYET NPOSKTHPOBATH IPH HAJIMSAH COOTBETCTBYIOIMX
KapbhepHBIX TPYHTOB H HEOOXOAMMOCTH CHPOKEHHS (UIBTPAIMOHHOIO pacxoia Mo
CPaBHEHHIO ¢ O/IHOPONHBIMH IIOTHHAMY, a TakiKe U1 yMEHbINECHAs o0beMa TeNa TIIOTHHEL
IMpu sTOM CcnexyeT yuHTHIBATE YCIOXKHCHHE TEXHOJIOTHH IPOH3BOACTBA PaboT IO CO3MAAHUIO
A7pa ¢ 3afaHHBIM Pa3MEPOM H COCTABOM IPYHTa W HEAOMYINEHHIO €r0 IepEeMBIBAa KPYIHBIM
FPYHTOM.

Jna obecredeHHA OAHOPOAHBIX CBOMCTB AApa 3aMaHHOrO pa3Mepa W MCKIIOUCHHA
IIepeMBIBa KPYNHEIM TPYHTOM HOIYCKAaeTCA BKJIIOYATh B NPOEKTH NPH COOTBETCTBYIOIEM
o6ocHOBAHMY, NPUHYAUTENBHOE IEPEMEITMBAHNE IPYHTA B IIpe/eliax NPYAKOBOH 30HEI A1pa
HJIOTHHBI.

6.5 HaMpisHBle IUIOTMHBI ¢ GOKOBBIMH HAaCHIDHBIMH MM KaMeHHO-HaGpOCHBIMH
IpH3MaMH CHeAyeT NPHMEHATh IPH YCIOBHH MCIIONB30BAHMS BBHICOKMX NEPEMBIYEK HIH
KaMHS W3 [OJIe3HBIX BBIEMOK KOTJIOBaHA. IIpH MpOEKTHPOBAHHUH IUIOTHH VI CEHCMMYECKHX
palfoHOB Heo6XoQuMO TNpeXyCMATPHBATh YCTPOMCTBO KaMEHHO-HaOpOCHBIX TIpH3M M
ceficMOCTOMKOrO KperuieH s OTKOCOB,

Tabnuna 4
Bua mwioTuHs! T'pyHTHI TENA MIOTHHBI Cnoco6 BOIBEACHHA IIOTHHBI
1 2 3
OnHoponHas:

C NPHHYAKTENBHO
(OpMHPYEMBIMH OTKOCAMH

(pucyHok 4, a)

Tlecku, cynecH, CYrITMHKH
(B TOM 4HCIIE IECCOBUAHBIE)

JBycTopoHnHi HAMBIB ¢
nNambamy 0OBaIOBaHHA Ha
OTKOCax

co cBoboaHO
(hOpMHpYEMBIMH OTKOCAMH —
BEPXOBBIM (pHCYHOK 4, 6)
i oboumu

Mecku, rpasuiinele (ApecBAHbIE)

ORHOCTOPOHHHUM HAMBIB C
nambamy o6BanoBaHKA Ha
HU30BOM OTKOCE (PUCYHOK 5, 6)
¥ LEHTpaNbHbIA HaMbIB 6e3
nam6 o6GBasioBaHus

y3KonpodwisHas
(pucynox 5, 6)

To xe

TI1oHepHBIi HAMBIB C RBITYCKOM
MyJIBIBI U3 TOpLA TPYOB! 1
HEMPEPBIBHBIM YCTPOHCTBOM
o6BaJIOBaHMA 11O OTKOCAM
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Oxonyanue mabauyet 4

Bup oTHHB

[pyHTbI Tea NIOTHHD!

Croco6 Bo3BeACHNA IUTOTHHBI

1

2

3

Heopnopoanas:

¢ A0poM (pUCYHOK 4, 8)

I'pasuiinsie (apecBaHie),
rane4HMKOBbIe (1eGEHUCTIE) ¢
COZEPKAHHEM NeCHAHBIX M
TJTMHHCTBIX (pakimit

JBYCTOpOHHHI HAMBIB ¢
nambamu o6BaoBaHUsA Ha
OTKOCaX ¥ OTCTOHHBIM NPYAOM
B LIEHTPANKLHOH 4acTH IUIOTHHB!
(pucyHok 5, a)

€ LIEHTpaJIbHOH 30HOH

I'paBuiinble (apecesHbie),

To xe

(pucyHok 4, 2) rajicyHMKoBEie (uiebeHncToie)
HJIHM NIeCYaHBIe Pa3HO3EPHHCTHIE,
coiepKaLine MeNKO3EPHHCTbIE
¢dpaxuyn
KomOnHuposanHas:

C HAChHINHBIM AAPOM U3
TAHUCTOTO FPYHTA U
HAMBIBHBIMH GOKOBBIMU
30HaMH (PHCYHOK 4, 0)

I'pauiinbie (apecBaHsie),
rajJleyHuKOBbIe (1eGeHNCThIE)
AU NeCYaHBble

JByCTOpOHHHII HambiB Ge3
npyna

€ HaCBIMHBIMH 6aHKETaMH K3
TOPHOH MacChl M HAMBIBROH
OJXHOPOJHOH LEHTPAILHOH
30HO (PUCYHOK 4, €)

To xe

To xe

¢ LEHTPaIbHON HErpyHTOBOM
AnadparmMoit U HAMBIBHBIMH
6GOKOBBIMH NIPU3MaMH

»

ORHOCTOPOHHMIA HAMBIB
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a —e ~ M. Tabmuny 7. F - KPEILIeHHE BEPXOBOTO OTKOCA; 2 - FPYHTOBLH DKpaH: 3 — nepexomusie cion (obpatunie GuasTpat); 4 - IPYHTOBOC HaApo;
5 -~ Bcpxosas mpudMa, 6 ~ HU30BAX pUIMa; 7 - BCPXOBAA IPYHTOBAR NPOTHBOQIIBTPALMOHHAN OpM3IMa; & -~ HEHTPATBHEN IPyHIOBaY
HpOTHBOPIUILTPRUKOHHAR HPHIMA; ¥ - HCMCHTALMS

Pucynok 4 — Buasl HaMBIBHBIX IIJIOTHH
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6.6 HambiBHOH croco6 BO3BeJCHMS IUIOTHHBI JONYCKACTCS COBMENIATh C HACHIHEIM,
KOTJa, HanpHMep, BEPXOBYIO IPH3My IUIOTHHBI HaMbIBAlOT M3 TE€CKa, a HH30BYIO H3
rpaBHHHO-TATIEIHHKOBOI'O IPYHTA.

6.7 B mpoeKThl HaMBIBHEIX IUIOTHH CJCAYET BKIIOYATh MEPOTIPHATHS 10 00ECIICHEHHIO
KauecTBa HaMBIBA IPyHTa ¥ YCTAHOBIECHHOH IUIOTHOCTH €I0 YKIIANKH, 8 TaKKe YCTOHIHBOCTH
OTKOCOB IJIOTHHBI B CTPOMTENBHBIH INEPHOX, B YaCTHOCTH, ¢ y9eToM (H/IBTPalHOHHOIO
IIOTOKa, O0pa3yIOMmerocs 3a CYeT BOJOOTJA4yd CBEKEHAaMBITOTO TPYHTa, HHOUIBTPALHA C
TIOBEPXHOCTH HaMblRa M M3 OTCTOHHOTO mpyna. J[is HaMBIBHBIX IUIOTHH JOMXHA ObITh
yCTaHOBICHa IpeJeNbHas HHTEHCHBHOCT: KX HapalMBaHHA NO YCJIOBHIO obecreyenus
BOJOOTAAYM HAMBITOI'O TPYHTa, & VI YacTeH IUIOTHH, HaMBIBAEMBIX ITOX BOAY — IIPEICIEI
NOJBOAHON M HAOBOAHOM KPYTH3HBI OTKOCA.

WNureHcuBHOCT:E HaMblBA HEOOXOZMMO TakKXke KOHTPONMMpOBarh, HaOmomad 3a
BEJIMYHUHON OPOBOTO JIaBNCHHUA.

Tpebosanus k MaTepuaiam

6.8 3epHOBOM cCOCTaB KapbepHBIX TIPYHTOB CleLyeT CYMTaTh OCHOBHOM
XapaxTepUCTHKOM JUIA OLECHKH TCXHHYECKOH BO3MOXHOCTH BO3BEACHHA HaMBIBHBIX INIOTHH H
5KOHOMHYECKOH 11e1eco06pasHOCTH BEIOpaHHON KOHCTPYKIIHH.

ConepxaHHe OpraHM49ecKMX M BOAOPAacTBOPHUMBIX NpHMecell B FpyHTax JUIS HAMBIBA
IIOTHHB! CNedyeT AOMYCKaTh B KOJIMYECTBAX, NPH KOTOPBIX MX OCTAaTOK B TeJie HAMBIBHOH
IUTOTHHBI [OCJE NPOMU3BOACTBA paboT Mo ee HaMmbiBy Gy/eT HE BBHIIE BEJMYHH, YKAa3aHHBIX
B5.5.

6.9 TlpenBapuTenbHYIO OLEHKY IPHTONHOCTH KaphEPHOTO IPYHTA Jjid HAMBIBA [UIOTHH,
B 3aBECHMOCTH OT 3€PHOBOI'O COCTaBa Clie/{yeT NPON3BOMMTE MO rpadyKy, IPHBEJCHHAOMY Ha
pucysHke 6.

[IpenmiouTuTENBHBIME N HaMBIBA OJHOPOAHBIX IUIOTHH ABJAIOTCA NIECYaHEIE FPYHTHI
I rpynner; ecyaHble ¥ rpaBuitEbIe rpyHTHI [I rpynmet nenecoobpasHo npexycMarpuBarh JUid
HEOJHOPOIHBIX IUIOTHH ¢ MENIKONEeCYaHOoH eHTPaNbHON 30HOH MM ITIMHHACTHIM AAPOM.

Cynecn (IIl rpynna), cyrmuuxu (IV rpymma), rpaBuiinble ¥ TaJ€YHMKOBBIE I'DYHTEHI
(Vrpynma), a Takke JECCOBHAHBIC TPYHTHI MOXHO HCHONB30BATH MIi HaMblBa IIpH
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYeCKOM obocHoBanuu. Ilpu sTOoM cymecm u
JIECCOBUZHEBIC CYTIHHKH CIECAYET HCHONb30BaTh JNA HamMblBa ONHOPOJHEIX IUIOTHH, @ TaKKe
Il HAMBIBA UEHTPAIBHOM C1aGOBOMONPOHML@EMON 30HEI HEOQHOPOAHBIX IUIOTHH,
IpaBUIHO-TATIEYHUKOBBIE TPYHTHI — VL1 HaMbIBa OOKOBBIX 30H 3THX ILIOTHH,

3anac rpyHTa B Kapkepe Ao/mkeH Obith B 1,5 — 1,8 pasa Gomeme oObeMa IPyHTa,
MPHUHATOrO B MPOCKTE IIOTHHEL

[Tpu BEIGOpE KaphEepOB HEXEHEPHO-TEOTOTHUECKHE M3BICKAHMA ClieAyeT NPOBOMHTH C
JETATBHOCTHIO, TO3BOJIAIOMEH BBIACINTh M HMCKIIOYHMTH M3 3aMacOB Y4YacTKM TIpyHTa, He
OTBEWaoIIero TpeCoBaHMAM YKIGNKH B IUIOTHHY, a Takke He HOAjaolerocs paspaborTke
CpeICTBaMH r'uApOMEXaHH3aliH.

I'pyHT IU1s HambiBa IUIOTHH JOJDKEH OBITh NPOBEPEH Ha COACPXKanue HeraGapUTHBIX
BKJIIOYEHUH (BATYHOB, KaMHeH ¥ T.11.), He MPOXONAIINX Yepe3 ITPYHTOBEIE HACOCHL

6.10 JIng HeonHOPOAHBIX IVIOTHH IPEAIIOYTHTENBHBEI IPYHTHI C BHICOKOH CTEIEHBIO
Pa3sHO3EPHUCTOCTH, HAIPHUMED, IPABUHHEIE C IIGUIEBATHIMH, TIHHUCTEIME QpPaxIvsAMA ¥ TIPH
COZiepXaHuy NecaHblX 4acTHIl He Menee 25 — 30 %. Conepixanue B SAPE ITIMHACTBIX YaCTHIL
pasmepom d < 0,005 MM nonmyckaercs e Gonee 20 % 1o YCNOBHAM KOHCONHMIAIHH IPYHTE,
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0oJiee BHICOKOEC COJEPXAaHHE TNIMHHCTHIX YaCTHH CJCAYET AOMYCKaTh NpPH CHENHAILHOM
060CHOBaHHH.

I'panunel 308 (PpaKiHOHHPOBAHHS M OCPEJHEHHOIO 3€PHOBOTO COCTaBa HAMBITOTO
IpyHTa ONPEAeIBIIOTCS B COOTBETCTBHH C PEKOMEHALMAMHE NpHIoxeHns E.

6.11 Bo3MOXHOCTH NPHMEHEHHs JUIA HaMbiBa HMCKYCCTBEHHBIX CMecel TDYHTOB H3
pasHBIX Kaphe€poB WM COPTHPOBAHHBIX KaphepHBIX TPYHTOB HOKHA ObiTh 0060CHOBaHa
TEXHHKO-9KOHOMHYECKHM PaCUEToOM.

6.12 Ilpu HeOOGXOMMMOCTH CHIEAYET IpelyCMATPUBATh JONOIHHTEIBHOE HCKYCCTBEHHOE
ymwiorHeHue (TTyOHMHHOe T'HAPOBAODHDOBaHHE, YIUIOTHCHHME B3pBIBaMH, [OCNOMHOE
YIUTOTHEHUE HIH YKaTKy 1 Jp.). MeponpasaTs no XONOTHHTENLHOMY YIIOTHEHHIO NOJDKHEI
OBITh 060CHOBaHbI, Kak PAaBHJIO, HOJEBLIMH ONBITHRIMH PabOTaMH.

Qpaxuuonuponauue TPYHTA B TeJIC INIOTHHBI

6.13 dpakupoHUpOBaHHE TPYHTa B IOTNEPEYHOM NpodmiIe IVIOTHHBL B De3ylbIare
THIpaBIHAYCCKOH packiaJky cieAyeT YIdTHBaTh NpH Ko3(PHIHUEHTE Pa3HO3EPHHCTOCTH
HaMbIBacMOro rpyHta Kgojo > 2,5 mwma Kopjo > 5. Packiagka rpyHTa 3aBHCHT OT €ro
3€pHOBOTO COCTABa, PacX0/ia MyNHIIEL H €¢ KOHCHCTCHIIMH, INHPHHBI IJISHXa HAMBIBA.

6.14 Tlpu ompeneneHWn 3¢pHOBOTO COCTaBa IPYHTA HAMBIBHBIX IUIOTHH HEOGXOAHMO
YUMTBIBATH OTMBIB H COPOC MENKAX JacTHIL TpyHTa. IIpH BO3BE/ICHHH IECYaHBIX OHOPOMHBIX
INIOTHH CllefyeT o0ecneyuBaTh cOpOC MIIMHUCTBIX M YaCTHYHO NBUIEBATHIX 9acTHL, OIHAKO
TEXHOJIOTHIECKH Hen36exeH OTMBIB M GoJiee KPYNHBIX 9aCTHN BIUIOTH A0 MEIKHX IECYAHBIX.
[ToTepu rpyHTa IpH HaMBIBE IDIOTHH DEKOMEHIYETCA ONPEHE/AT: B COOTBETCTBHH C
PECKOMEHAALMAMHE IPUNOKEHUS I

PacueT HOpMBI OTMBIBA MOXET OBITH OCYILIECTBIIEH 110 JAHHBIM NpHyToxkenus J1.

IIpu HamMbIBE HEOXHOPOIHBIX IVIOTHH COPOC IMIMHHCTBIX YACTHI[ CIIEAYET Ha3HAYaTh ¢
yuerom 6.10.
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Pucynok 6 ~ I'pynnbl rpysToB, ACKOABL3YEMbIX AN HAMBIBA NVIOTHH
6.15 TIpu npoexTpoBaHUH OXHOPOAHBIX ILIOTHH 3€PHOBOH COCTAB HAMBITOrO IPYHTA
clelyeT NPUHKMATE O CPEAHEB3BEICHHOMY COCTABY KaphePHOrO TPYHTA C YHETOM OTMBIBA

MEJKHX YaCTHL IpyHTa IIpH YCIOBHAH HE3HAYHUTEIBHOH BapHaluy B TONEPECIYHOM CEICHHH
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IUIOTHHB] COCTaBa IpyHTa M Ko3dduuueHra ¢pwistpauun. [Ipn sToM ciexyer yuydThiBaTh
nebonpImoe yBeTHYeHHE COACPKAHASI MENKHUX YACTHI FPyHTA B LICHTPAILHOM YaCTH UIOTHHEI
1IpH €€ JIBYCTOPOHHEM HaMEIBE M B HanOoliee yJaileHHOM OT BBITYCKa IYJIBIbI YaCTH [UIOTHHEI
NPH OIHOCTOPOHHEM HaMBIBE.

6.16 Ilpn OpOEKTHPOBAaHMH HEOOHOPOJHBIX IUIOTHMH 3€pPHOBOM cOCTaB TIpyHTa B
OTHENBHBIX HX YacTAX HEOOXONHMMO YCTAHABJIMBATh C YYETOM (PaKIHOHHPOBAHHUS MpPH
HaMBIBe.

OpakuMOHNPOBAHHE IPYHTA IPH HaMBIBE ONPEACIIIOT JI0 AHATIOraM MM PacueTOM.

OcpenHeHHRBIH 3epHOBOfi COCTaB TPYHTa CJEAYET ONpPENeNATh OTAENbHO i1 AApa M
GOKOBEIX 30H MIOTHHBI, a TAKKe JUIA IPOMEXYTOUHBIX 30H. Pa3bueka npoduns nioTHHE Ha
9acTH NPHHHMAETCA B COOTBCTCTBAM C UMEIOIMMHCA aHAJIOTaMH.

Jns mwrorma 1 u II wiaccoB ¢paxkuuoHHpoBaHHE IPYHTa CHENYET YTOHHATH OpH
MpOBEICHAM ONBITHOrO HaMblBa, COONIOAs YCJIOBHA TEXHOJIOTMM BO3BEJCHHS [aHHOMN
TUIOTHHBL.

6.17 IllupuHy sapa HEONHOPOAHOW IUIOTHHBI CliedyeT NMpeJBapUTENbHO Ha3Ha4YaTh B
3aBHCHMOCTH OT COCTaBa KapbepHOro rpyHTa B npezenax 10 — 20 % 1mupHHEI WIOTAHH Ha
JIaHHOH BBICOTE, a LEHTPANBHOH 30HBI H3 MEJIKOIEeCYaHOro rpyHTa — B npeaenax 20 —-35 %
YKa3aHHOH INHMPHHBEL ODTH pasMeppl HAJVIEXHT KOPPEKTHPOBaTh B COOTBETCTBHH C
TpeboBaHUAMY pasziesia 7 WA N0 pe3y/ibTaTaM HadalbHOro 3Tana HaMbiBa.

O'lep'ram—le H KPenjeHHe 0TKOCOB IJOTHHDI

6.18 KpyTusHy OTKOCOB HaMbIBHBIX IDIOTHH H BHJ WX KpEIUICHHA Ha3sHA4YalOT B
COOTBETCTBHH € 5.9 — 5.37; IIpH 3TOM KPYTH3HY OTKOCOB CJIEAYET YCTAHABIMBATE HE TOIBKO C
y4€TOM KOHCTPYKIHH H BBICOTHI [UIOTHHEI, XapaKTEPHCTHK TPYHTOB €€ Telia H OCHOBaHHSA, HO
H ¢ y4eToM HeONaronpHATHOIO IS YCTOHYHBOCTH OTKOCOB (PMILTPALMOHHOTO PEXKHMA,
BO3HHKAIOIIEro B IIPOIlecce HaMBIBA MIOTHHEL, @ TalOKE OTCYTCTBHSA B MEPHOJ CTPOMTENLCTBA
TOCTOAHHBIX JPECHAKHEIX YCTPOHCTB.

IIpenBapuTensHO CpemHME 3HAYCHHS KPYTHU3HBl OTKOCOB HAMBIBHBIX IUIOTHH MOJKHO
Ha3Ha4yaTh N0 AHAJIOTHX C IIOCTPOCHHBIME COODYKEHMAMH B COOTBETCTBHH C JaHHBIMH
TabIMIE! 5.

Tabnupa 5
Bup ruioTHHb I'pyHTHI OCHOBaHHA KpyTtHsna otkoca
OaHopoAHan necyaHas TTecyannle, cyriecuaHble 1:3,5-1:5
CrapuyHble OTI0KEHUA, TOPD, ui 1:5-1:8
HeonxopoaHas rpasBHiiHO- CxanbHble, rpaBHiiHO-TIeCYaHEle, I:33-1:4
niecyaHas ¢ AApPOM IUTOTHBIE TJMHBL

6.19 Ecnn B pesysbrate pacyera ycTOHUMBOCTH OTKOCOB IUIOTHHBI B CTAflUM €€ HaMbIBa
C YYETOM TEXHOJIOTHH HPOH3BOJACTBA PaGoOT MOMy4aroTcs GoJIEe MONIOTHE OTKOCHI, YeM 110
pacdeTaM OTKOCOB B IEPHOJ SKCIUTyaTalHH MIOTHHBI, KPYTH3HA NO/DKHA OBITH NPHHATA IO
pacdeTaM A CTPOUTENBHOTO EPHOJIA.

Ipu neobxommmocTy BBmONHEHHS OGoJiee KPYTBIX OTKOCOB CICHYeT H3MEHMTB
TEXHOJIOTHIO HJIH ITIPUMEHUTH KOHCTPYKTHBHBIC MEPONPHUATHS, HalPUMED, crpomenmmﬁ
ApEHaX.

33



CI11 39.13330.2012

6.20 OTkochl HaMBIBHBIX IDIOTHH paclIacTaHHOro mpodmms, dopMupyommecs mpu
cBOOOZHOM PpAcTEKaHHMM TIyJbIBbI, JOMyCKAaeTCs INPOEKTHPOBaTh Oe3 KpemieHHs wm c
00NeryeHHBIM TIpaBHIHEIM, TAIEYHHKOBHIM MIH OHOJOIMYECKHM KpEIUISHHEM IIpH
obecTiedeHHH ero COXpaHHOCTH B YCJIOBHSAX BOJTHOBOI'O U BETPOBOIO BO3EHCTBHIA,

Ha oTkocax TakMx I/IOTHH INpH HEOOXOAWMOCTH CleAyeT NpelyCMaTpUBaTh
nonepedHsie 6YHbI IS IPpeXOTBPAIeHH IIEPEeMELLCHUS IPYHTa TEUeHUSIMHU BAOJIb IIOTHHEL

6.21 [lnpuny rpeGHA HAMBBHLIX TIOTHH CIEAYET YCTAHABIUBATE B COOTRETCTBAMH ¢ 5.11,

MEHUMAIBHYIO IIHPHHY rpeGHS HaMBIBHOH YacTH NPOGHIA INIOTHHEL CTPOUTEILHONO
NepHOJA CIIEAYeT Ha3HA4aTh C YYETOM BO3MOXHOCTH PaboTEl TRAPOTPAHCIIOPTHOH YCTaHOBKH
M HCIIONE3YEMBIX IIPH YKJIafIKe IPYHTa CPEJCTB MEXaHH3alMHU: A1 HEOXHOPOAHBIX IIOTHH C
IeHTpaNBHOM 30HOH — He MeHee 50 M, ¢ sapoM — He MeHee 70 M, IS OMHOPOAHBIX [IOTHH —
He MeHee 20 M.

Ilpr HeobX0AMMOCTH BO3BEICHHS INIOTHHBI C MEHBINEH IMMPHHOM [0 TPeOHIO BEPXHIOIO
€€ YaCThb CIeXyeT BHIIOJIHATL OTCHINKON IPyHTa HACyX0 MIH OTCHIIKOH B BOXY (TIPYAKH).

6.22 TIpy NpOEKTHPOBAHMY APEHAKHBIX YCTPOHCTB B TENIe HAMBIBHOM IIOTHHEI CJIEAYET
yuHTBIBaTh TpeboBammsa 5.52 — 5.72, oTmaBad IpeAnodTeHHE KOHCTPYKOMSAM APEHAXKA,
IpeACTaBICHHBIM Ha pHCYyHKe 3 6, O, e. J[peHaXHEIe YCTPOWCTBA, raneper, BEpPTHKAILHEIC
JPEHBI ¥ APYTHEe JOIKHBI OBITH BO3BEACHE! IO HAMBIBA M HAJAEHKHO 3AIIAIICHH CIOEM IPyHTa
Tenla MIOTHHEL Ecau gpeHaXHsie YCTPOKCTBA BO3BOASTCS HOCHS HAMBIBA, TO BHINOMHATE WX
CIEyeT IpA OTCYTCTBHM HAIOpa Ha COOPYIKEHHE WA TOX 3aIMTOH BOJONOHIKCHHUA.

6.23 Cpennue 3Ha49eHHS YKIOHOB OTKOCOB MpH CBOGOJHOM HaMbIBe MECHAHBIX H
rpaBUMHBIX TIpPyHTOB (TIpM TOpHEBOM H 3CTakagHoM cmocobe Hamema ¢ 10 %-Hoii
KOHUEHTpanuel mybuel) MOXHO OPHEHTHPOBOYHO Ha3HAa4arh o TabaMue 6 ¢ nocneayromei
KOPPEKTHPOBKOH N0 TAHHBIM HAYaIBHOTO 3Tarla HaMBIBA.

[lpy KOHCHCTEHUHWH IyNbObL, ommuatomeiics oT 10 %-HolM, YKIOH oOTKOCa

PacCUMTLIBAIOT N0 hopmyne
C
i=ig-3—, 5
io \}10 &)

rae C— KOHCHCTCHIMS MyJbnbl, % 1o Macce;
i1o — yKioH otkoca npu C=10 %.

TaGnumna 6
VKJIOH 0TKOCA IIPH PAcXOAe fyJbIbL, M /a
Fpyur <2000 2000 — 4000 > 4000
Tlecok:

MEJTKHIA 1/40 1/60 1/100
cpeaHui 1/33 1/40 1/65
KpYITHBIH 1/25 1/33 1/40
TPaBeNUCTHIH 1/20 1/25 1/30
I'pasnit 1/15 1/20 1/25

6.24 YioH OTKOCa NpH HaMBIBe 0L YPOBEHb BOZABL OIPEACIAIOT IO pacyery B
3aBHCHMOCTH OT 3€PHOBOTO COCTaBa IpyHTa. [IpefiBapPHTENBHO YKIOH OTKOCA MOXET OBbITH
mpurHAT 0T 1/10 o 1/4, nprdem MeHbllve 3HAYCHUA YKIOHA COOTBETCTBYIOT MEIIKUM ITECKaM
TIPH HATMYMHK TedeHHs BObl B BojoeMe. C yBeqMueHHEM KPYMHOCTH TPYHTA U CHHIKCHHEM
CKOPOCTH TEYCHHMS YKIIOH OTKOCA YBEIMYUBACTCH.
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6.25 Tlpn peKkOHCTpYKUMH 3€MIISHBIX HaMBIBHBIX IUIOTHH IIOBBIICHHWE TIpeGHs
OIHOPOJHOH TUIOTHHBI MOXeET ObITh OOecneueHo 3a CYET NMpPUMBIBA HH30BOM MPH3MEI K
CYHIECTBYIOIIEMY OTKOCY IUTOTHHBL. IIpHMBIB cieyeT BBIMOJNHATH M3 KaphepHOIo IPYHTA
6oJee KPYITHOrO COCTABa, YEM TPYHT, A3 KOTOPOrO HaMBIT OCHOBHOM NIpo(d¥ib IUIOTHHEL
JlonyckaeTcs BEINONHATH HU30BYIO IPH3MY IUIOTHHBI OTCHIIKOM IPYHTa HACYXO C HOCIORHOM
YKaTKOH.

6.26 IIpu noeieHnn rpebHA HaMBIBHOM IIOTHHEI C AIPOM, KPOME IIPHMEIBa HH30BOM
TIIPH3MBI, HEOOXOXUMO TIPEXycMaTpUBaTh CO3JaHHe MPOTHBOMMIETPAIMOHHOTO YCTPOHCTBA,
BBINOJHEHHOTO, HallDHMEP, B BHAE O5KPaHA, CONPMKEHHOIO C CYIIECTBYIOMIMM SIPOM,
HJIH NpOTHBOQHIBTPALIMOHHOFO yCTPOHCTBa M3 HETPYHTOBBIX MaTepHaioB («CTEHa B FPYHTE»
H Ip.).

6.27 Tlpn BemMONHeHMH paGOT N0 PEKOHCTPYKUMH, Nepel BO3BEAECHNEM HH30BOM
NpHU3Mbl JOKEH OBITh CHAT DPACTUTENBHBIA CIIOM Ha CYMECTBYIOINEM HH30BOM OTKOCE
IUIOTHHEL

Jo Bagana npuMbIBa HH30BOM MPH3MBI INIOTHHEL JOMKHE! OBITH PEKOHCTPYHPOBaHbI BCE
JefcTByIONMe APEHAKHbIE YCTPOACTBA.

7 KamenHo-3eMIsIHbIC H KAMCHHO-Ha0pOCHbIE NJIOTHHLI

7.1 KaMeHHo-3eMNAHBIE M KaMEHHO-HaOpOCHBIE IUIOTHHEI IO KOHCTPYKUHH
IpOTHBOHIBTPAMOHHBIX YCTPOKCTB # croco0y IpOM3BOACTBA pabOT MOXPA3AEHOT Ha
NpHBeACHHEIE B Ta0mure 7 1 pACYHKaX 7 — 9 BHABL

Tabnuna 7
Tun mwIoTHHE KoncTpykums npoTHBOGHILTPalHOHHOTO YCTpoiicTBa 1

Kamenno-3emasxan T'pyxToBBIl 5KpaH (PUCYHOK 7, a)
I'pyHTOBOE A7PO (BEPTHKANBHOE WIIN HAKJIOHHOE) (PUCYHOK 7, 6)
BepxoBas rpyHTOBas npH3Ma (PHCYHOK 7, 8)
HenrpansHag rpyHTOBas NpH3Ma (PACYHOK 7, 2)
KomGunuposannoe TI®VY (pucyHok 2, a, 6, 6, 2)

Kamenno-3semnanas, I'pyHToBBI 3kpaH # NOHYp (pUCyHOK 8, 6)

BO3BOAMMAsA Hrbexuponnas auadparma (pucysok 8, a)

HAIpaBJICHHBIM B3PbIBOM

Kamenno-HabpocHas OKpaH U3 HErpPyHTOBBIX MaTepHANOB (PHCYHOK 9, a)
Juadparma (pucyHok 9, 6)
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a, 6 —cM. Tabanwy 7; ] — KOHTYp HaBana; 2 — KOHTYpP PacdeTHOro npoduis;
3 — MHBEKLIMOHHOE AAPO: 4 — HHBEKIMOHHAs 3aBeca; 5 — 3KpaH; 6 — NOHYp

Pucynok 8 — Brajabl B3pb1BORa0POCHDBIX NIOTHH
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7.2 KaMeHHO-3¢eMJIAHbIE ¥ KAMEHHO-HAGPOCHBIE IIOTHHBI BO3BOJAT KaK Ha CKaNbHBIX,
TaK B Ha HECKAILHBIX OCHOBaHHsAX. BBIGOp THNA IUIOTHHEL OOOCHOBHIBAETCA TEXHHKO-
9KOHOMHYECKMMH pacyeTaMd M TpcOOBAHMAMH TEXHOJNIOTMH NPOM3BOJCTBa paboT 110
KpYTTIOTOANYHOH CXeMe.

7.3 Tlpu npoeKTHPOBaHHH KaMEHHO-3eMJISHBIX H KAMEHHO-HabpPOCHBIX IIOTHH, HAPSLY
¢ Tpe6OBaHUAMY pa3ziesa 4, HEOOXOAMMO TaKXKe YUHTHIBATH TPeOOBaHMA pasfiena 5 B 4aCTH,
OTHOCAIIEHCS K  MaTepHagaM JUId  BO3BEJCHMS 3€MIIAHBIX HACHIUIHBIX  IUIOTHH,
DpOSKTHPOBAHMA OTKOCOB M FpeOHS TIOTHH, NPOTHBO(QHIBTPAHMOHHBIX YCTPOHUCTB M HX
CONPSKEHHH C OCHOBaHMeM, OeperaMH ¥ OCTOHHBIMH COODYKCHHAMH, a TAKXKe NpH
pa3paboTKe NPOEKTOB PEKOHCTPYKIMH TaKAX IJIOTHH,

7.4 DBo3BencHMC KaMECHHO-36MJHBIX M KaMEHHO-HaOpOCHBIX IUIOTHH CIEXYeT
IIpeXyCMAaTPHBATh OTCHUIKOH KaMEeHHOro Matepuana (KaMeHHOHM HaOpocKW, FOpHOH Macchl,
raJICYHHKOBOTO TPYHTA) CNOSMH, NPHHHUMAas Mephl K €ro yIUIOTHeHWIO (IocioiiHas yKaTka,
THAPOYIUIOTHEHHE) UM ApycaMHu BBICOTOH 3 M K Gonee.

7.5 Bo3seneHue KaMEHHO-3eM/ITHBIX IUIOTHH HAllpaBJIEHHBIM B3PHIBOM JOHYCKaeTcsd B
OnaronpHATHBIX I 9TOrO METO/A IIPHPOIHBIX YCIOBUAX:

B y3KoM cTBOpe — (B/h) < 3, rne B — mupuHa cTBOpa;

NIPH CKANTBHBIX T10pojax 6eperos, YAOBAETBOPSIOMHUX TPeOOBaHHAM, IpebABIAEMBIM K
KaMEHHBIM MaTepHanaM MIOTHH.

BapeiBHO# crioco6 mnepeMelneHHs T'DYHTOB KaK TEXHOJOTHYECKMH NPHEM CIEAYET
HCIIOMbL30BaTh B COYETAHHM C APYTHMH Croco0aMM BO3BENCHHMSA YacTH COOPYXEHHS HIH
OTJAEIBHOTO 3IeMeHTa (BEPXOBOH MJIH HH30BOM) HEPEMBIYKH.

IpotuBodunbTpalMOHHEIE  yCTpOicTBa  B3pPHLIBOHAOPOCHBIX  IUIOTHH  CJEAYyeT
BBHITOJIHATL ITIyTEM HMHBEKIMH DAacTBopa B ICHTPATHHYIO NpPH3MY, OTCHIIKOH BEpPXOBOH
crabonponuIaeMoll NPH3MBI WM 3KpaHa, a TaKKE CO3NAHMEM JKPaHA M3 HErPyHTOBBIX
MaTepHajloB. B mpoekTax 3THX INIOTHH HAUIEXKMT HpPEXyCMaTPUBATh JOBOJKY COOPYXEHHS
no HeoOxomuMeIX pasmepos. [lpu HamnexameM OOGOCHOBaHMM HaNpaBjIeHHBLIM B3PBIBOM
MOXHO BO3BOAMTH H OXHOPOJHBIE IIOTAHBI

TpeGoBanns k MaTepHaNaM

7.6 IlpurogmocTs MarepHana Jyusd BO3BENCHHS KaMEHHO-3EMJAHBIX M KaMEHHO-
HaOpOCHBIX IUTOTHH JOJDKHA OBITH 00OCHOBaHA JAHHBIMH MCCIIENOBaHHH B 1aGopaTopHBIX H
HaTYPHBIX YCIOBHAX.

[Ipuronpocts CKagBHEIX NOpOA Kapbepa (110 DPOYHOCTH, MOpPO30CTOHKOCTH,
XAMHYECKHM CBOMCTBAM) CHCAYET YCTaHABIMBAaTb B 3aBHCHMOCTH OT BBICOTHI ILUIOTHHBEI,
MECTONIOJNIOXKEHMA HX B TNpodHIC MWIOTHHBI M OT KIMMATHYECKMX YCIOBHH palioHa
CTPOHTENBCTBA, YIHTHIBAsA YCAOBHA Pa3pabOTKH U TPAHCIIOPTHPOBAHHS.

7.7 3epHOBOi# cOCTAaB KAMEHHOTO MaTepHalia IVIOTHH CHEAYET NOAGHpPATh, HCXOA H3:

obecneuenus TpebyeMoit INTOTHOCTH YKJIAIKH;

ydeTa MECTONONOXKEH A TPYHTOB B TeJe MIOTHHEL

Ilpn cooTBeTCTBYyIOMEM 000CHOBaHHY NOIYCKACTCH MPHMEHEHHE CIabbIX BHIBETPEIIBIX
TIOPOJ € YUETOM M3MEHEHNSA HX XapaKTEPACTHK BO BPEMEHH.

OkoHYaTeNBHBI COCTAB MATEPHana KAMEHHO-3¢MIITHBIX M KaMEHHO-HaOpOCHBIX
NIOTHH HEoOXOMWMO NPHHMMATL HA OCHOBE TEXHHKO-3KOHOMHYECKHX pacyeToB
paccMaTpHBaeMBIX BAPHAHTOB ILIOTHH.

7.8 TlpencibAyI0 KpYNHOCTH KpPYNHOOONIOMOYHOrO TIpPYHTA, OTCHIIAEMOro B TENO
TUIOTHHEIL, © €TO 3€PHOBOH COCTaB ClEAyeT YCTaHABIMBATh B NIPOEKTE B 3aBHCHMOCTH OT
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KayecTBa KaMHA M MeETOZa BO3BEICHMA MIOTHHEL KpymHOCTP Marepmana, OTCBHIIae€MOro
ITOCNOMHO C YIUIOTHEHHEM, JO/DKHA ObITh He Gonee 1/2 — 1/3 TONIHHBI OTCHINAEMOro CIIOA,
HO MOXeT OBITb ¥ G0JIbIIe B 3aBUCHMOCTH 0T HCNO/IB3YEMbIX YIUIOTHSIOMIHX MEXaHH3MOB.

7.9 IIna mnotur I m I knaccos ¢u3MKO-MEXaHNYECKHE XapaKTEPHUCTHKH TPYHTOB,
TOJTY4EHHbIE B JIAOOPAaTOPHBIX YCIOBHSIX I IPHHATHIE IO aHAJIOTaM, CIIENyET, KaK IIPaBHiIo,
YTOUHATh HMCCICHOBAHMAMH Ha OINBITHBIX HAChIIAX (IO BO3MOXHOCTH BKIIOYaGMBEIX B
NOJIE3HBI 00BEM IUTOTHHEI), VI IJIOTHH BhicoTod 6onee 100 M Takme HCCHeNOBaHHS
o0s3aTeNbHbL

7.10 [Ins HaGpocku cIEmyeT MCIONb30BaTh KaMeHb Ge3 copTupoBku. COPTHPOBKY
KaMHA MOXHO IPOU3BOAUTE TONBKO NIPY HATHYUH COOTBETCTRYIOIMEr0 0GOCHOBAHHS.

7.11 Vknagky pasmiu¥HOTQ MaTepuana 110 4acTAM NpoGHIs INIOTHHBI, Kak NPaBHIIO,
cienyeT mpeAycMaTpHBAaTh NPH BbICOTe IUIOTHHBI 50 M H Gojiee, NpH STOM HPOYHBIH
MaTepHall CIEAYET HCMONb30BaTh B Oosiee HaNpsXKCHHBIX YacTaX, a Marepuan Gomee
MOPO30CTOMKHX TI0POJ] — BO BHEWIHHX 4ACTAX HPOGHIIs.

7.12 Jlas MaTeprnaja, NpeIHA3HAYCHHOr0 K YKJIAJKE B TENO I[UIOTHHEI HEDKE
TIOBEPXHOCTH BOJBI HIIH IOABEPKEHHOrO €€ BO3ACHCTBHIO, kK03t dHIHMEHT pasMardaeMOCTH
Jomked ObITh He Hke 0,9 g m3BepxeHnsix m MeTamopdmgeckmx mopox u 0,8 —
0Ca/IoyHbIX. MeHbiHe 3HaUCHNA KOd(hHIHenTa PasMIrdaeMOCTH JOIYCKaeTCs NPHHAMATD
MIPH COOTBETCTBYIOMEM 0GOCHOBAHHH.

7.13 K rpyHTaM npoTHBOQMIBTPALMOHHEIX YCTPOHCTB (PKpAaHOB, TOHYPOB, SAEP,
¢/1abONPOHHIAEMBIX IIPH3M), HEPEXOMHBIXK CIIOEB H OOGPaTHHIX QHIBTPOB KAMEHHO-3eM/ITHBIX
IUTOTHH NPEIBABJAIOT T€ K€ TPeOOBAHMS, 4TO M K COOTBETCTBYIOIIHM 3IEMEHTaM 3EMIIAHBIX
HaCHIITHBIX IUIOTHH.

Ecnu npoTHBOGHIETPaLHOHHEOE YCTPOUCTBO BO3BOJAT CPEACTBAMH THIPOMEXAHH3a1AN
Heo6xomMMO, YTOOBI TPYHT YHOBICTBOPSI TpPeOOBaHHMAM, NpPEABABIAEMBIM K TIpDYHTaM
HaMBIBHBIX ITOTHH.

7.14 Jlns nepeXOmHBIX CoeB M OOpaTHBIX (HIBTPOB KAaMEHHO-3EMISHBIX IUIOTHH
CIIERYCT HCII0JIb30BATh, KAaK MpaBuJIo, KapbepHbIC PA3HO3CPHUCTDLIC IPYHTHI,

ITpuMeneHne M1 3TuX uenedt 0OOramEHHLIX TPYHTOB, IONYYEHHBIX COPTHPOBKOM,
MPOMBIBKOH, N00aBNCHMEM HIHM CMEINHBAHHEM Pa3MHYHBIX (paKLui, CIeqyeT NONYyCKaTh
TOJIBKO IPH COOTBETCTBYIOLIEM TEXHHKO-9KOHOMHYECKOM 00OCHOBaHHMH. Bo Beex ciydasx
HaJUIeXAT OTJaBaTh MNPEANOYTEHHE OLHOCIOMHBIM IEPEXONHBLIM ClOSM H OOpaTHBIM
dunsTpam.

O‘lepTaHne OTKOCOB IUIOTHHbI

7.15 OcHOBHEIE pa3Mephl MONEPEYHOr0 NpOdHUIA KAMEHHO-3EMJISHBIX M KaMEHHO-
HaOPOCHBIX IIOTHH CIIERYET HazHa4yaTh B COOTBETCTBYM ¢ 5.9 — 5.15.

7.16 KpyTnsHy OTKOCOB KaAMEHHO-3EMJLIHBIX M KaMEHHO-HaOpPOCHBIX IJIOTHH CIEyeT
Ha3Ha4aTh no pacdery (9.10 - 9.13).

ITpr HazHaYEHHWW KPYTHIHEI OTKOCOB IUTOTHH, BO3BOAWMBEIX HANPABICHHEIM B3PHIBOM,
HeoOXOAMMO YYHTHIBATh HAYaIbHYIO KPYTH3HY OTKOCOB, CBOGOIAHO (OPMHPYIOIIHMXCS B
pesyibTare cOpoca rpyHTa B3phIBOM,

7.17 Illupuny 6GepM Ha OTKOCax INIOTHH HEOOXOAMMO INPHHMMATh W3 YCJIOBHSA
obecnedenns TpeSyeMOoro OCpEHEHHOrO 3HaUCHNS KPYTH3HBI OTKOCOB, HO He MeHee 3 M.
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7.18 Ilpu HpOEKTHPOBaHHM NPOTHBO(YEIBTPALMOHHLIX YCTPOHCTB M3 IPYHTOBBIX H
HETPYHTOBBIX MATCPHAIIOB KaMEHHO-3EMJIHBIX H KaMeHHO-HaOpOCHBIX TUIOTHH CICAYET
y4YHTHIBaTh TpeOoBanms 5.39 — 5.52.

7.19 IlpoTHBOGHABTPANHOHHbIE YCTPOWCTBA KAMEHHO-3¢MJIAHBIX H  KaMEHHO-
HaOpOCHBIX IIOTHH MNOJDKHBI CONPATaThCs C OCHOBAaHMEM M GeperosbIMH CKJIOHAMH M
COXpaHSATh BOJOYIIOPHOCTH, IPOYHOCTh H TMOKOCTE NP BO3MOKHBIX CMEMIEHUAX.,

7.20 I'pampent Hanopa GUIETPAMONHOTO MOTOKA 1A SAPA MM KPaHa U3 IIIMHACTOTO
FPYHTa KaMCHHO-3€MISHBIX IUIOTHH C/EAyeT IPHHHMMATh 10 KPHUTCPHIO GUILTpAl[HOHHOM
upodHoCTH (cM. 9.6).

7.21 Mexay TPYHTOBBIM NPOTHBOGMILTPALMOHHBIM yCTpOHCTBOM H
KPYITHOOGIOMOYHEIM MaTepHaJIOM Tejla MIOTHHBI HAWIEKHT NpeXycMaTPUBAaTh OOpaTHbIe
GHUNBTPHI U NEPEXOHEIE CIION.

ToxmuHy NepexomHBIX CIOEB CAEAYET Ha3HauaTh MCXOAA M3 YCJIOBHA MPOM3BOJACTBA
paboT, ¢ yd4eTOM BO3MOXHBIX FOPH3OHTQIBHBIX CMEIUEHMA IUIOTHHBI ¥ TPHHEMATb
HE MeHee 3 M.

Mexxy HErpyHTOBBIM HPOTHBOQHIBTPAHOHHEIM YCTPOMCTBOM H TPYHTOM Tena
IUIOTHHBI CIEAYET TAKKE NPEAYCMATPHBATh NEPEXOHBIE CIOH.

7.22 Marepuaibl IEPEeXONHBIX c10eB H oOpaTHbIX (HIBTPOB IUIOTHH CIEHYET
MPHHAMATH B COOTBETCTBHH ¢ 5.68 — 5.73.

3epHOBO#H cocTaB mepexogHsIX cnoeB MIoTHH I u II KIaccoB HAIEKHMT YTOUHATH
IKCIIEPUMCHTAILHO C y4Y€TOM YCNOBHA HX paboThl M BO3MOKHOCTH Cerperanud IIpH
MIOCNOMHOH €Tro OTCHITIKE.,

7.23 JInsa [OBHIICHAS $rIpTpatNonHOM MNPOYHOCTH TPYHTOBBIX
IIPOTHBOGMIBTPAHOHHBIX yeTpocTs KaMEHHO-3€MJISIHBIX IUIOTHH cnenyer
IPEAYCMaTpUBaTh:

YUIHPEHHE sSpa MM 9KpaHa Ha GeperoBbIX IPUMBIKAHHAX ¥ B OCHOBaHHUM;

YKNIQJKy ZROMONHHUTENBHOTO ¢0s obparHoro QuUiabTpa B INpefeiaXx CONPSKEHHS
IPYHTOBOTO NPOTHBOGMILTPAIMOHHOTO YCTPOHCTBE ¢ OCHOBaHHEM U Geperamu;

BO3BCACHHE JKpaHa MM SAPA U3 PAa3HO3EPHUCTHIX TNIMHUCTHIX IPYHTOB, CIIOCOOHBIX B
ciyqae 06pa3oBaHus TPEIIHH HX 3aKOIbMATHPOBATh.

7.24 TIporusodribTpanMOHHEIE YCTPOMCTBA KaMEHHO-HAOPOCHBIX IUIOTHH CHEAyeT
BLITIONIHATE, KaK NPAaBHIO, U3 KejezoberoHa, achambTobeTona, TOMHMEPHEIX MaTePHAIOB.
JomyckaeTcs npuMereH1e MeTaia.

7.25 XenezoGeroHHble 3KpaHhl KaMEHHO-HAOPOCHBIX IUIOTHH peKOMEHIYeTcs
BO3BOAUTD TONBKO [IPH HATHYMH CKAJILHOIO MM MAJIOC)KHMMaeMOT0 OCHOBHHS.

7.26 Xene3o00eToHHbIE IKPAHB! CIEAYET BHIIONHATL OJHOCIONHBIMY, OTPE3aHHBLIMY B
HUXKHEH 4acTM OT KOHTYpHOM IUIHTHI, CIyXXallledl YHOpOM, NEPHMETPATIBHBIM IIBOM H
pa3spe3aHHbIMA TIPOJOJIBHBIMEA BEPTHKATBHBIMH TeMIIEPaTypHO-Ae(GOpPMaUHOHHEIMA IIBAaMH
Ha TIPOROJBHEIE moJockl MHpHHON 12 — 15 M. IIpr 3TOM ropm3oHTagbHBIE TEMIEPATYpPHO-
JedopManOHHBIe MBEI HE IIPeTy CMATPHBAIOTCH.

TomnuHy xene306€TOHHOrO 3KpaHa CleAyeT HasHayaTh y rpeGHA pasHol 0,3 M ¢
YBEINYECHHEM K OCHOBAHHIO 11O 3aBHCHMOCTH:

8=0,3+(0,002 — 0,004)H, 6)

rae H - peficTByrommit Hariop, M.
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7.27 Conpsbkerue Xene300eTOHHOrO 9KpaHa ¢ OCHOBaHHEM CHEAYET BBIHOMHATH C
[IOMOIIBIO KOHTYPHOH IIHTE]L, IIMPHHA KOTOPOH HasHAYaeTcA B peaenax:

Ha OTHOCHTENIBHO COXpaHHO# ¥ npouHoit ckane ~ (1/16 ~ 1/20)H,

Ha ckane cpenne#i npounocty — (1/10 - 1/15)H;

Ha CHJIBHOTPEIHUHOBaTo# 1 BhiBeTpeso — (1/6 — 1/9)H.

MunpManeHas IUMpHHAa KOHTYPHOH IUIMTH IpHHMMaeTcs pasHoli 3 M. Ilupuna
KOHTYPHOH IIMTHI B IUIAHE JOJDKHA M3MEHAThCA CTYNEHYATO — YYaCTKAMM C NOCTOSHHOMH
mupHHOH. CTPOWTENBHEIE IOBH CNEAYET NPEXYCMATPUBATh B MECTaxX H3MEHEHHS INHPHHEI
HJIH pe3KOro H3MeHeHns Tonorpagun. Paccroanne Mexny mBaMu npuHaMaercs 6 — 8 M, npu
9TOM OHH He JOJUKHBI COBIAJATh ¢ TEMIEPATy pHO-AeOPMAIIMOHHBIMY MIBAMH SKpaHa,

TommwHa KOHTYpHOH IUIMTHL JOJDKHA OBITH paBHA TONIIMHE NMPHMBIKAIOMEro K HeH
sKpaHa, HO He MeHee 0,4 ~ 0,5 M.

7.28 Comnpsixxenre kpaHa ¢ KOHTYPHOH IUTHTOH JOJDKHO OCYINECTRIIATHCA 110 IPHHIHAILY
CKONB3AMICIO [Ba C JBOMHBIM — TpPOHHBIM YMJIOTHCHHEM B BHAE BHYTPCHHEH
TOTMXJTOPBUHAIOBOH, HIKHEH NaTYHHOH WNIOHOK M HADYXHOTO YIVIOTHCHHS B BHAE
achanbToOUTYMHOH MacTHKH.

JUid CHHKEHWsL JO MHHHMyMa Jjedopmanmii xkene300eTOHHOTO 3KpaHa ClienyeT
npeaycMaTpHBaTh 30HHPOBaHHE NONEPEYHOro MPOQHIIs MIOTHHBE IO IPaHyIOMETPHIECKOMY
COCTaBy YKJaABbIBa€MOT0 B KaXIYIO M3 30H FPyHTa H CTENIEHH MX YIJIOTHCHHA.

B nonepeunoM pazpese IIOTHHBI JOJDKHBI BRIIEISTECA, KaK IIPaBHIIO, YETHIPE 30HbL:

TIOAIKPAHOBAs NEPEXOAHAS 30H,

TIPOMEXKYTOYHAS IIEPEXOIHAA 30Ha;

BEepXOBas yNopHas Npu3Ma;

BHEIIHASA (HU30Bas) yIopHas pu3Ma.

MupuHy noasKpaHoBO# NepeXoXHON 301K BOIN3H rpebHs ClaeNyeT IPHHUMATh PaBHOH
3 — 4 M 0 TOPH3OHTAH C YIIMPEHHEM K OCHOBaHUIO Ha 3 — 4 M Ha xaxasie 100 M Haropa.

3epHOBOH COCTaB IPyHTa B 3TOH 30HE JOJDKECH COOTBETCTBOBATH IECHAHO-TPaBUHHOMY
TPYHTY ¢ MaKCHMaTbHOH KpPYHHOCTHIO 80 MM W cOJepKaHHEM MeNKo3eMa (HacTHIl MEHee
2mm) 15-37%.

VOnoTHeHHe  HOJPKPAHOBOM  IEPeXONHOR  30HBI  JOKHO  OCYINECTBIATHCA
TOPU3OHTAIBHBIMU COsMHM TonuHoH 40 — 50 cm BHOpOKaTkaMm, O OTHOCHTENLHON
110THOCTH, paBHOH 98 %. KpoMe TOro moadKpaHOBEHIH ClOM AODKEH TaK)Xe YIUTOTHATHCA
BHOpOKATKaMH 110 BHEIIHEMY OTKOCY.,

IpoMexyTouHas nepexoqHas 30Ha JOJDKHA OTCHIIATHCA M YIUIOTHATHCH OXHOBPEMEHHO
¢ NOXIKpaHoBoii 30n0M, IHupuHa ee HasHauaeTCs TakoH xe, KaK U JUIA NOA3KPaHOBOM 30HEL

3epHOBOH COCTaB 3TOH 30HBI JODKEH HA3HAYAThCA MO NPUHIMIY moxbopa oOpaTHBIX
dunbTpOB.

BepxoBas ynopHas mpu3Ma cO CTOpOHBI HikHero Opeda pomkua OBITH OrpaHHYEeHA
BHYTPEHHEH Irpanuiel, mpoxomameif 0T BepXHEH TOYKM 3KpaHa K OCHOBAHHIO H X HH30BOMY
oTKoCy moJ yriom 15 —30° x Beptuxams, B aToft yacTi npodund XOIDKEH ACTIONH30BATHCS
KpPYyNHOOGJIOMOYHEI TIpPYHT (TOpHas Macca WM TpaBHIHO-TAJICIHMKOBBLI TIPYHT) C
K03 UIIMeHTOM pasHo3epHACTOCTE cBhime 10 — 15, MakcuManbHOW KpPYIHOCTHIO
600 — 800 MM M cojepxkanweM HacTHI| MeHee 5 MM OT 570 20 % W YHJIOTHEHHBIH 1O
OTHOCHTENBHO!M IoTHOCTH He MeHee 90 %. KpymHocTh kKamHS (rajeyHHKka) B 9TOH 30HE
JOJDKHA OTPAaHHYMBATECA TONBKO MO NPOM3BOACTBEHHEBIM COOOpaXEHHAM; YIUIOTHEHHES
JOJDKHO NIPOM3BONTECS 10 OTHOCHTENBHOM IIOTHOCTH paBHOH 80 — 82 %.
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729 TIlog »5xpaHoM M3 HETPYHTOBBIX MATCPHANOB CIEAYET YKJIAIbIBATh
MaIOCXKHMaeMyIo, C1aGoBOONpPOHANaeMY0, Cy(hPO3NOHHO-CTOMKYIO NEPEXORHYIO 30HY C
ko3ddunuentom dumrpaman 107 - 107 em/cyT.

Tonmuey MOAKPaHOBO# NTOATOTOBKH CIIEAYET HasHA4YaTh B 3aBHCHMOCTH OT Marepyania
9KpaHa, KpYNHOCTH Marepuaja HNOAPKPaHOBON ITOATOTOBKHM, KPYIHOCTH MaTepHala B
Habpocke, BBICOTHI IUIOTHHEI H YCJIOBHH IPON3BOACTBa paboT.

TpeboBanna K OCHOBARHHAM IVIOTHH.
Conpsikenue ILIOTHH ¢ OCHOBanHeM H GopraMu

7.30 TIpu onenxe rpyHTOB OcHOBAHHA M 6OpTOB clefyeT yamreBarh TpeboBanus 4.5,
4.6mn5.73 -5.83.

Ilpu cTponTensCTBE INIOTHH HA CKABHOM OCHOBAHWHM B OCHOBAaHHMA M IPAMBIKAHMAX
BOJIOHETIPOHHIIAEMOTO 3JIEMEHTa HEOOXOAMMO YRAJMTh NIOKPOBHEIE TPYHTH H BHIBETPEILYIO
9aCTh CKaJAbHBIX NOPOJ, B KOTOPOH HE MOXKET OBITh BBIIOJHEHA 3¢)peKTHBHAA conpAraromas
IIeMEHTalUL.

7.31 Ilpu CTPOHTENECTBE IIOTHH HA CKAIEHOM M OCOGEHHO Ha HECKAIbHOM OCHOBaHHMH
HeoOXOMMMO ONpENENATh pacyeroM HEPaBHOMEPHOCTh OCAiok OCHOBaHMS Kaxk B
IPONOJBHOM, TaK H B IONCPEYHOM HANPABNERUH I HPOBEPKH TPEIIMHOCTOMKOCTH
HPOTHBO(MIBTPALHOHHEIX YCTPOHCTB [IOTHH.

732 Ilpu OpPOEKTHPOBaHMH KaMEHHO-3¢M/IAHBIX IUIOTHH C TPYHTOBBIMH
IpOTHBOGHIBTPALIHOHHLIME YCTPOUCTBAMM, BO3BOAMMBIMH METONOM OTCHITKH T'DYHTOB B
BOJY, AOMXKHBI ObITh MPEXYCMOTPEHH MEPONPHATAS MO 0OeCHedeHHmIO KOHTaKTa IPyHTOB
3THX YCTPOMCTB C TPYHTOM OCHOBAaHHA.

7.33 Conpsxenne TPYHTOBBIX NPOTHBOMMIIBTPAIHOHHBIX YCTPOMCTB IUIOTHHBI CO
CKQJIbHBIM OCHOBAaHHEM JOMYCKAaeTCA NPEeNyCMAaTpHBaTh B BHIOE TOPKPETHPOBAHMA
OCHOBaHHs1, OEPETOBLIX CKIIOHOB, BPE3KH H JIp.

KoHCTpYKIMS CONMpsDKEHMS TPYHTOBBIX IPOTHBOGHILTPAMOHHBIX YCTPOHCTB CO
CKJIBHBIM OCHOBAHMEM MOXeT BHIGHpaThCHd B COOTBETCTBHH C pPEKOMEHAAIMAMH
npuioxenus B.

7.34 na  ymyummenus CTaTHYECKod paCoThl, IOBBINEHHS TPEIMHHOCTOMKOCTH
NpOTHBOGHMIBTPAIHOHHEIX YCTPOHCTB BHLICOKME TUIOTHHEL, pAacNONOKEHHBIE B  Y3KHX
yImenbsaX, pEKOMEHIYeTcs NPOEKTHPOBATh C KPUBOJIMHEHHOH OCBIO, BBIMYKJIOH B CTOPOHY
BepxHero Obeda.

735B CEBEpPHOH CTPOHTENHHO-KIIMMAaTHIECKOH 30HE comnpsKeHue
NPOTHBODMIBTPALMOHHLIX YCTPONCTB TalbIX KaMEHHO-3EMJLTHBIX H KaMCHHO-HAaOPOCHBIX
IJIOTHH C TPEHIMHOBATHIM CKAJBLHBEIM OCHOBAaHHMEM CJEAyeT BBINOJHATH B BHAC GETOHHOrO
3y6a ¢ noTepHOM JUI CO3AaHMA LEMEHTAMOHHON (MHBLEKIHOHHON) 3aBeCh! B OCHOBAHHH.
B npenenax noapyciioBoro Taluka LUEMEHTALMIO OCHOBAaHHA CICHyeT NpeXyCMaTpHBaTbh N0
3aMONIHEHUS BOJOXPaHWIHINA, a B GEperoBbIX NPHMBIKAHMAX — O MEPE OTTaHBAHHA
ocHoBaHUs. Ha CHIIBHOTPEIMHOBATEIX OCHOBAHMSAX CIEAyET NPOBOAMTH NpPEABapHTENbHOE
HCKYCCTBEHHOE OTTauBAHIE MEPIIIBIX TPYHTOB OCHOBAHH: C IIOCHEAYIOMEH HX IeMeHTamneH
IO Havajia 3anoJIHEHUA BOJOXPaHUIIHINE.

Ha koHTaxTe TpYHTOBBIX /(P H JKPaHOB TalbiX KaMEHHO-3¢MIHBIX IJIOTHH C
CHJIBHOTPEINMHOBATEIM CKAIBHEIM OCHOBaHHEM CHEIlyeT NpeNyCMATPHBATL YCTPOHCTBO
craGoapMHpOBaHHON GETOHHOH IUTMTEI B BHJE OTKPBHUIKOB GeTOHHOrO 3y6a ¢ yKpenuTenhHOH
neMeHTanueH OCHOBaHHS N0 HEH.
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7.36 Ha weckanpHSIX  OCHOBaHMHAX, CIOXKEHHBIX  C1a0OCKHMaeMbIMH  H
CaboBONONPOHNIIAEMBIMA (B TOM YMCAE ¥ NPH OTTAWBAHWM) TPYHTaMH, CODPAXKECHME
NPOTHBOGMILTPAUMOHHBIX YCTPOHCTB KaMEHHO-3EMIIAHBIX IUIOTHH C OCHOBAHHEM CIEHYeT
IIPOM3BOJMTH BPE3KOH MX B OCHOBAHME Ha INIyOMHY BEpPXHEro pasyIUIOTHeHHoro cios. [pu
HQIHYMH B OCHOBAaHMH BEPXHEro CJIOA AJLUIIOBHANBHBIX OTJIOXEHHH H3 NECYaHO-IPaBHIHO-
TJIEIHHKOBBIX TPYHTOB MOUIHOCTHIO O 5 M CONMPXKEHUE CICAYET OCYMIECTBIIATH C NTOMOIIBIO
3y6a, BXOAALIEro B KOPCHHBIE TTOPOIbI OCHOBAHHS.

737 B y3koM CTBOpe, TA€ 3aTpylHEHO BO3BEJACHHE INPOTHBO(GWIETPAIIOHHOTO
YCTPOHCTBA B OCHOBaHUY, Iiesecoo0OpasHO paccMaTpUBaTh BapHAHT YCTpoKcTBa GeTOHHOH
«IpoGKH», BBICOTY KOTOPOH CNeAyeT OMPEAENATh TEXHHKO-3KOHOMHYECKHM CPaBHEHHEM
BapuanToB. IIpn 3ToM B OeTOHHOH «IpPOOKe» MOTYT TPacCHpOBAThCS BOAOBOIBI Pa3sHOro
Ha3sHAYCHHA: CAaHHTApHBIX MOTOKOB, NPOIYCKa MaBOZKA JIHOO MOBEPXHOCTHOTO BOXOCIMBA B
CTPOUTEIBHBIHA NEPHOJ H Ap.

8 TpeGoBanns K oxpane oKpyxaiomeif cpeabl

8.1 Ilpu cTpouTensCcTBe IUIOTHH JOJDKHO OBITh 0GECTICUCHO BBHINONHEHHE TpeOOBaHMI
O OXpaHE OKpyXaiomel cpelbl, paHOHAIBHOMY HCIIONB30BAHHIO NPHPOIHBIX PECYPCOB,
yaery Ommxafinumx M OTHAICHHBIX JKOJNOTHYECKMX, OJKOHOMHYECKHX, COLMAIBHBIX,
aeMorpaQu9IecKux IOCTENCTBHN CTPOMTENBCTBA IIPH NPHOPHTETE OXpaHBl  3HOPOBBA
9eNoBeKa U 611arono Ty aus HaceIeHus.

82 IIpu TEXHHKO-3KOHOMHYECKOM O00OCHOBAHMH TPOEKTa H IPOEKTHPOBAHHH
IPYHTOBOH IUIOTHHBl JOJDKHBI YHYHTHIBATBCA IpEJENBHO JOHYCTHMBIC Harpy3kd Ha
OKPYXXAIOIIYIO NPHPOAHYIO CPeAy KaK B CTPOHMTENbHBIH, TaK H B OIKCILTyaTalHOHHBIA
HEpPHOABl M NpeXyCMAaTpPUBATBCS HalexHbie H d(dexTHBHbIE MepH! IPeIyUPEKICHHS H
YCTPaHEHMS 3aTPA3HEHH OKPYKalomeH MPUPOXHOH Cpelibl, paiMOHANIbHOE HCTIONBL30BAaHUE U
BOCIIPOH3BOJICTBO IIPHPOJHBIX PECYPCOB, 03J0POBJICHHE OKPYKAIOLIeH IIPHPOJHOMN CPEBI.

8.3 Ilpu NpOeXTHPOBAaHUA M CTPOMTENHCTBE I'PYHTOBBIX TUIOTHH B COCTaBe FMIpOY3jia
JOIDKHBI GBITH MOJHOCTBIO YYTEHBI pEalbHble TOTPEOGHOCTH B SMEKTPOSHEPTHH H
BONOCHA0XEHNH JAHHOTO PETHOHA, Peibed) MECTHOCTH U pasMellieHHs 00BEeKTa, MEPBI 1O
MaKCHMAIBHOMY COXPaHEHHIO 3eMeNb H JIECOB, HACCICHHBIX [TyHKTOB, HAMATHAKOB IPUPOEL,
HCTOPHH M KYJNBTYpBI, 0XpaHe PHIOHEIX 3alacoB, CBOCBPEMEHHONM YTHIM3ALUH APEBECHHEI H
IUTONOPONHOTO CJOS TIOYB HpPH PAcuMCTKE ¥ 3aTOIVICHHM JI0XKa BOJOXPAaHWIMING, IO
HEJONMYHICHHIO OTPHIATENHHEIX H3MEHEHHH B OKpyXalomel npuponxoi cpene.

8.4 Ilpn npoeKkTHpOBaHWY IPYHTOBLIX IUIOTHH HE CJI€XyeT NPHMEHSTH I'DYHTOBHIE H
HEIPYHTOBbIE MaTepHANBl, a4 TakKe TEXHOJNOTHH, CHOCOOCTBYIOMHE XHMHYECKOMY,
tusHgecKoMy 1 GHONOrHYECKOMY 3arpPsi3HEHHIO OKPYXKaIOeH CPeEL.

8.5 Jina ynpaB/ieHUs SKONOTHYECKAME HpolieccaMi HEOOX0HM TIOCTOSTHHEIH KOHTPONb
COCTOSHHA BCEX KOMIIOHCHTOB IPHPOJHO-TEXHHMYECKOH CHCTEMBI, KOTOPHIX JHOJDKEH
OCYIIECTBIATHCA B COCTABE 3KONOTMYECKOro MOHHTOPHHTA.

Hpumewanns

1 MoRutopuHr nomkeH GbiTh mocTosnHoO# ciryxGoit cGopa u 06paGoTKM IKOTOTHYECKHMX HAHHBIX H
ABJATBCA 9aCThIO NMPOU3BOACTBECHHOYO TIporecca, CBA3AHHOIO ¢ TNIPUPOAOTIONB30BAHUEM, M 110 MEPE HAKOIUTCHHNA
J@HHBIX HaOMOAEHUH NO3BOJIATE CBOEBPEMEHHO OMNPECACHATE HAIIPABICHUA PasBUTHA TEHACHUMHA SKONOTHYECKHX
CHCTEM, H3MCHATb NPOTCKAIOIKUE B HHUX HPOLECCHI B KCJIATe/bHOM HaNpaB/ICHHY, BBIABJATH YIpaBidlOHe

napaMeTphl, ONEPATHBHO  pearupoBaTh Ha BOIMOXKHBIC ABApUiiHBle CHTyalyM, CBA3aHHblE C
TPUPO/IOTIONB3OBAHHEM.,
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2 Co3masne ynpaBIAEMbIX NPHUPOAHO-TEXHMYECKMX CHCTeM TpeGyer ocoboro momxoma K
HNPOEKTHPOBAHMIO TPYHTOBLIX IUIOTMH B COCTaBe THAPOY3NOB NpPH YCNOBMAX ONTUMM3ALMM [apaMeTPoOB
peXuMOB MX pabOTHl B YCJIOBHAX MHOIOLENEBOTO HCTIONL30BAHMA BOMOTOKA, KOTHA MPUPOAHBIE KOMILIEKCHI
BBICTY[AIOT HE TONBKO B KAYECTBE PABHONPABHHLIX, HO B HEKOTOPhIX CHY4asX, W HauCoJNee MPUOPUTETHHIX
BOAOMIONB30BATENEH,

9 OcHOBHbIE N0/103EHAS pacyeTa IVIOTHH

9.1 Ilpn npoextuporanmu mwothH | u II KnaccoB M3 TIPYHTOBBIX MaTEpHAIOB
HEOOX0IMMO BBHIOHATD CIEAYIOLIME OCHOBHEIC PACUCTSL:

dunpTpanyonsse (9.3, 9.4) u puabrparMonHO# pouHoctH (9.5);

00paTHBIX GUIBTPOB, APEHAXKEN U IIEPEXOIHBIX cloeB (9.6 — 9.9);

YCTOMYHMBOCTH OTKOCOB, 9KpaHa H 3atuTHOrO cJjios (9.10 - 9.13);

HanpsbkeHu# 1 gedopmannit (9.14, 9.15);

OCa[OK TeNa MIOTHHE U ocHoBaHug (9.16, 9.17);

TOPU3OHTANBLHBIX cMeenuit (9.19);

KpeIUIeHHH 0TKOCOB Ha [IPOYHOCTh OT AeHCTBUA BOJIH, Jibja u ap. (9.21).

JIONOTHUTENHHO CIIEAYET BHUIOMHATS:

Ui HEOJHOPOOHBIX 3EMIHbIX HAMBIBHBIX IUIOTHH pacyeTs! (paKiHOHHPOBAHHA
TPYHTa H YCTOHYHBOCTH OOKOBBIX npusM (6.13, 6.14, 6.17), pacdersl KOHCONMMNAIAH H
nopoBoro AasiieHus (9.18);

JUT 3¢MJIAHBIX HACHITHBIX ¥ KaMEHHO-3EMJITHBIX IUIOTHH, ¥ KOTOPBIX TEJO, AAPO, S9KpaH
WM OCHOBAHWE CIIOXEHBI M3 TNIMHUCTBIX TPYHTOB — PacyeThl IOPOBOTO NABJCHHS IPU HX
KOHCOJIMAAIMY U IPOBEPKY TpemuHocToiikocTH (9.18, 9.22);

VL1 KaMEHHO-3EMJITHBIX IUIOTHH ¢ AAPOM M JumadparmMoif, KpomMe TOro — IPOBEPKY
YCTONYMBOCTH Ha CXABHT HU30BOH NPHA3MbI VIOTHHEIL.

Juist mnotan 111 1 IV xnaccos Heo6X0ANMO BBIONHATE CHCAYIOIIHE PACIETHI:

GunpTpaMOHHbIE H QIIBTPALHOBHOH YCTONYHBOCTH;

0o0paTHBIX QUILTPOB, ApEHAXKEH W EPEXOJHBIX CJIOEB;

YCTOHYHBOCTH OTKOCOB, SKpaHa H 3aIUTHOrO CJIOf;

0CalIOK TeJia IVIOTHHLI H OCHOBAHHS,

KpEIUIEHHUH OTKOCOB Ha IIPOYHOCTb OT ACHCTBUA BOJIH, JIbAA U JP.

Bce pacderTsi ceyeT NIpOU3BOIUTD I XapaKTEPHBIX MONEPETHBIX CEYEHHNH TLUIOTHH.

9.2 Pac4eTbl INIOTHH BO BCEX CIyYadX CJIEQYET BBIIONHATH IS OCHOBHBIX M OCOOBIX
COYETaHHH Harpy30K B 9KCIUTYaTAMOHHEIN U CTPOUTEIILHEIN ICPHOABI pabOTH! IOTHH.

PacyeTsl IUIOTHH, BO3BOAMMBIX B CEHCMHYECKUX paliOHAX, CICAYET BBHIIOJNHATH HA
OCHOBE pe3yJNbTaTOB ONpPENEeNCHUS CEHCMHYHOCTH palioHa COOPYIKEHHMA, COOTBETCTBYIOINX
CEHCMHYECKHX HAarpy30K, CBOHCTB IPYHTOB.

9.3 ®DunbTpauMOHHBIE pacyeTHl TeNa IUIOTUHBI, OCHOBaHHA U OeperoB clexyer
BBITIONHATE JUIA:

onpefencHus (QHUALTPAHOHHON YCTOWYMBOCTH Tejla IUIOTHHEI, €€ OCHOBAaHHWA W
6eperos;

pacyeTa yCTOHIMBOCTH OTKOCOB IUIOTHHEI H Geperos;

obocHoBaHHs Haubojee palHMOHATLHBIX M SKOHOMHMYHBIX (opM, pasMepoB u
KOHCTPYKIUMH ILIOTHHBI, €€ IPOTHBORIBTPALHOHHBIX H APEHAXKHBIX YCTPOHCTB.

[Ipn BemoOnHEHNM QUIBTPAIMOHHBIX PacyeTOB CIEAYET YUHTHIBATH KONBMATAX JI0XKA
BOJIOXPAHUIIMINE H BEPXOBOTO OTKOCA C YHETOM Pa3BUTHSA ITOrO NMPOIECCa BO BPEMEHH.
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9.4 OuNBTPaLHOHHBIMH PAcUeTaMH (@ TAaKXKe HCCIEROBAHHAMH) HAIIEXKHT ONPEACIITh
ClleiyIoTIre mapaMeTps! GrIbTPAIHOHHOTO NOTOKA:

TOJIOXKEHHE MOBEPXHOCTH QUIBTPAIIHOHHOTO NOTOKA (XENPECCHOHHOM ITOBEPXHOCTH) B
TeJie IUIOTHHEI i Oeperax;

$HIbTpaMOHHBIN Pacxol BOJBI Yepe3 TeNo IVIOTHHEI, OCHOBAaHME H 6epera;

Hanopsl (WIH TpajMeHThl Hanopa) (QMILTPAEOHHOIO MOTOKa B Telle IIOTHHEI,
OCHOBaHMH, a TaKXKe B MECTaX BHIX0/a (HIBTPAIIMOHHOIO IOTOKA B IPEHAX, B HIDKHAN Obed
3a OONOIIBOM HH3OBOTO OTKOC3, B MECTaX KOHTaKkTa TIDYHTOB C pa3iH9IHBIMH
XapaKTepPUCTHKAME | Ha rPaHAN@x pOTHBOQHUABTPAOHHBIX YCTpoicTs (pucynok 10).

Ilpn HEOAHOPOAHOM WM AHW3OTPOMHOM TIEOJIOTHYECKOM CTPOCHHH OCHOBAHHS
yKa3aHHBIE B HACTOAINEM NMyHKTE apaMeTphbi PUIbTPAIMOHHOTO MOTOKA CIACAYET ONPEACIATh
C YYETOM 3THX OCOOEHHOCTEH.

9.5 PHUIBTPAIOHHYTO yCTOHYHBOCTD Tena IUIOTHHBI, a TaKKe
IPOTHBOOWIBTPAHOHHBIX YCTPOHCTB OLEHHBAIOT HA OCHOBE COOTBETCTBYIOIMMX PACcICTOB H
SKCIIEPUMEHTANBHEIX HCCIIEHOBAHMIA IPYHTOB PH ACHCTBYIOIIHMX B COOPYXEHAH IPaJHEHTaX
Halopa C Y4Y€TOM HAampsXKEHHO-Ae(OPMAPOBAHHOIO COCTOSHHA COODYXEHHSI H  €ro
OCHOBaHH#, 0cO6EHHOCTEN KOHCTPYKIMH, METOIOB BO3BEICHNA 1 YCIIOBUH YKCILTyaTaruy.

PacueTs! GUAbTPaUHOHHOK MPOYHOCTH CJIEAYET BHIIOIHATL MCXOAS M3 HAHGOJBLIErO
Haropa, JeHCTBYIOIIEro Ha IIOTHHY.

[Tpu ontenke PUABTPALMOHHON NPOUHOCTH HEOOXOIUMO ODECIIEYCHHIE YCIOBUS:

Jest,m < Jcr,m/ n, (7)

LA€ Josm — REHCTBYIOIMI cpeiHMit rpajieHT Hanopa B pac4eTHOH oGnacT GrimTparmy;
Jerm — KPHTHYECKMH CpeJHMH TpaJyMeHT Harmopa, NPUHHMAacMbli Ha OCHOBaHHM
HCCIEIOBAaHMI TPYHTOB B YCJIOBHSAX, OTBCYAIOIMMX pEATHLHBRIM  YCIOBHAM
IKCIITyaTallul COOPYXEHHs; B HpEABApUTEIbHBIX pacyeTaX M IPH OTCYTCTBHH
HEOOXOMMMBIX  HCCHCHOBAHMN  3HAYeHMS Jy, MOTYT OBITh  IPHHSATEHI
B COOTBETCTBHH C MMEIOLMIMUMICS aHAJIOTaMH Wi 1o Tabnure §;
¥r — K03 GULHEHT HANEKHOCTH 10 OTBETCTBEHHOCTH COOPYIKEHHUIA,

Tabnumnma 8
rpym 3HaveHne KPpHTRYECKHX CPEAHHX IPaAHEHTOB HANopa AJd:
NOHYpa JKpaHa ¢ sjapa TEJ1a K IIPU3MBI TUTOTHHBI

I'nvxa 1 rMHOGETOH 15,0 12,0 8,0-2,0
CyrinHok 10,0 8.0 4,0-1,5
Cynech 3,0 2,0 2,0-1,0
TTecox:

cpesHui - - 1,0

MENKHIH - - 0,75

INpumevanna

1 Ilpopepky ¢uIbTpaNMOHHON MPOYHOCTH TeNa WiIH NPH3MBI IUIOTHHB! M3 TPYHTOBBIX MAaTEpHAIOB
BBINIOJIHAIOT UL NONEPEYHOTO NPoQKNs, Ha3HAYEHHOTO HCXOA M3 PACYETOB YCTONIMBOCTH OTKOCOB.

2 B pesynbrate NpoBepkH QHILTPALHOHHON POYHOCTH YTOYHMOT KOHCTPYKUMIO TIOTHHBI, B YaCTHOCTH
MECTONOJIOKEHHE APEHaXa.

3 3HaueHHs KPHTHYECKOrO CPEAHEr0 IPajMEHTa NPHHUMAIOT B 33BHCMMOCTH OT (PM3HKO-MEXaHHUECKHX
CBOJICTB TPyHTa # cnocoGa ero ywiaakn, mpuieM Oonbinne 3HaueHns J.,,, Ha3Ha4al0T AnA Gonee TUIOTHOTO

TpyHTa.
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Jrun  Hagar BoiHsI

a — OJIHOpOZHas IVIOTHHA Ha CTIOHCTOM OCHOBAHMY; 6 — kaMEHHO3EMILIHAA IUIOTHHA Ha CKATHLHOM OCHOBAHMH.

A, b — conmpmKeHUE HECBASHOIO Y CBA3HOrO 'PYHTOB OCHOBaHuil; B — 0671aCTh MECTHOrO BBINOpA IPYHTA B Cy4ae BHIXOAA NMOTOKA Ha OTKOC;

Jomax — PaCUETHBIH  (MakCUMATBHEIM) rIpaiMeHT Hamopa B 30He BHICAYMBAHMA TOTOKA Ha YpOBHEe BOAB HIDKHero Oneda;

O — Yroj HakiOHa HH30BOIO OTKOCA AOPAa K TOpM3OHTY; Jp Jo Ju Jj Jum — TPAOMCHTBI HAlOpa COOTBETCTBEHHO CY(HQO3MH, KOHTAKTHOIQ
pasMbiBa, BBINOPA, BXOAA (PWIBTPALMOHHOTO NOTOKA B APEHaX, Iy Ibcaluit B 06paTHOM QHIBTPE OT HaKaTa H Cliafia BOJIH.

Pucynox 10 - Tipumepbl BO3MOKHBIX nposisjieRyii cygp$o3nn B 3eMIHHLIX INIOTHHAX H HX OCHOBAHHAX

2I0T'0ceET6€ LO
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9.6 Ilpn npoekTHpOBaHHMM OGpaTHBIX (MIBTPOB, APEHAXeH M IIEPEXOAHBIX CJIOCB
HaJUIeKHT:

yCTAHABJIMBATH PACcUCTHLIE TIAPaMETPs! (3ePHOBOH COCTaB, INIOTHOCTH, KOIGMHIMEHT
GuapTpauMH M np.) TPYHTOB, 3aMINAEMbIX OOpaTHRIMH (HJIBTPAMH, OLEHHBATh WX
cyddosnonnyro mpodHocTh (Cy¢do3HOHHOCTE) H  OHNDEAENATh PACUECTHRIC pasMeph
cBOA000Pa3yIOMMX YaCTHIL ¥ AHaMeTp HOP (d; U dymax) 3ALIMIIAEMOr0 FPYHTA B 3aBHCHMOCTH
OT €ro COCTaBa U YCIOBHI QHIBTPaHOHHOrO NOTOKA;

BLIGHpAaTh ECTECTBEHHBIC KapbepHHlE TIDYHTHI HIH HCKYyCCTBEHHO MOJydaemsle
(uebeHouHEIE, rpaHyJIMPOBaHHBI IWIAK W Jp.), KOTOpHIE MOTYT ObIT HCHONb30BAHBI A
ycTpoiicTsa 00paTHbIX QHIBTPOB;

noA6HpaTh 3ePHOBOM COCTAB HEPBOTO CJ10d 00paTHOro GHIBTPa ¥ MOCIIEAYIOIAX CIIOEB
(ecn B 3TOM €cThb HEOOXOAMMOCTb) M3 BHIODAaHHBIX €CTECTBEHHBIX KapbepHBIX MM
HCKYCCTBEHHBIX MaTepHAJIOB;

npoBepaTh  CyQQpO3HOHHYI0 NPOUHOCTH M YCTOMYMBOCTE FPYHTOB, 3alIHINAEMBIX
o6paTHBIM QHIBTPOM, H IPYHTOB OOPaTHBIX GHUIBTPOB;

YCTAHABJIMBATh TOJIHHHY M 9HCIO CII0EB 06paTHBIX GUILTPOB;

YCTaHAaBJIMBATh NONMYCTHMbIE TPEJENB OTCTYIUICHHH B 3€PHOBOM COCTaBE, TOMNIIMHE
CJI0EB U TIJIOTHOCTH IPYHTOB (UNBTPA NPH YKIIAAKE B XPEHAKH HIIH INICPEXOIHBIC CIIOH.

9.7 Jna ofpaTHeIx (HIBTPOB, ApeHaxed M INEPEXOIHBIX CIOEB JOIYCKAeMBIH
K03 HUIHEHT PA3HO3CPHUCTOCTH (HIBTPOBEIX MaTepHanoB Kep o JOJDKEH YHOBIETBOPATE
YCIIOBHAM:

€CJTH 3alIHIIaeMBblii TPYHT Hecy ddo3Honmsnt chmyunii — Keo 10 < (20-25), rae MeHbInee
sHadeHHe Kgojo CUCAYeT NPUHHMATH JVIA OKATAHHBIX YACTHI[ NIECYAHEIX ¥ TPaBHMHBIX
IPYHTOB, a GoJbInee JUI IeOEHUCTEIX IPYHTOB QIIIBTPA;

€CIH 3aIUMINACMBIH IPYHT cy(do3roHHb colmyqnit — Keo 10 < 15;

€CIIH 3AIIMIASMBIH IPYHT TIMHHCTBIH, C THCIOM IIACTHIHOCTH Jp 2 0,07 (momyckaercs
npu obocropanuu I, = 0,05) ~ Ko 10 < 50;

ycnoue Ko 19 < 50 cneyer npaHIMATh KaK JUit 00paTHBIX GUIETPOB ApeHaxel, Tak i
JUISL IEPEXOHBIX CIOCR IVIOTHH;

TpH TOMIMHE MEPEXOMHOTO clos MIOTHH Gonee 3 M BemmumHa Keo o MOXET GHITh
npuHaTa 6onee 50 (IpH COOTBETCTBYIOIIEM O0OCHOBAHHN);

It GUIBTPOB, YCTpauBaeMbIx U3 ropuctoro 6etona — Kio, 10 < 12;

1 QHIBTPOB, BHITOMHAEMBIX OTCHINKOM MaTepraoB B Boay — Keo,10 < 10.

Bo Bcex BbIIIEYKa3aHHBIX BHIPAXKEHUAX

Kso,10=dev/ dio , 3

rae deo, dio — KPYIHOCTh YaCTHII FPYHTA, CYMMAapPHOE BECOBOE COXEPIKAHHE KOTOPBIX, BMECTE
¢ Gosiee MeNKUMA QPaKIMAMH, COCTaBIAeT cooTBeTCTBEHRO 60 1 10 % Macchr
BCETO IPyHTA.

JUt GunbTpOB, BHIMONHAEMBIX B3 Marepuana ¢ Koo < 10, TONMMHY clI0€B crexyeT
HasHa4yaTh COINACHO YKasaHmsaM 5.72, a M1 QHIBTPOB, BBINONHACMBIX M3 MaTCpHAIOB
Kio,10 > 10, Tonmmudy cioeB HeoOXOHMMO Ha3HayaTh 1O PE3YJIPTATaM OIBITHBEIX OTCHIIOK C
Y4ETOM cerperamuii (QHIBTPOBBIX MAaTEPHANOB, BO3HHKAIOMEH NPH TPaHCHIOPTHPOBAHMH,
OTCHIIIKE ¥ PA3PaBHHBAHUN CJI0€B GUIBTPA.

9.8 Otkaz or ycrpodcTBa O0OpaTHBIX (GHIBTPOB HIM TIEPEXONHBIX CJIOEB JUIA
TPOTHBOGDMITETPAITMOHHEIX NMPH3M, YKIIa/(bIBAEMbIX 10 HACHITH KPYTTHOOOIOMOYHEIX IDYHTOB,
JOITyCKaeTCs PH HAJIMYHH COOTBETCTBYIOIIETO 0GOCHOBAHHM.
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9.9 Bmecto rpyHTOBBIX OOpaTHRIX (GUILTPOB ROMyCKaeTcs MPEeAyCMaTpUBATh, UpH
COOTBETCTBYIOIEM 00OCHOBaHHH, oOparHble (HIBTPHI W3 mopucToro OeToHa M ApYrux
TIOPHCTBIX H NOJIMMEPHBIX MAaTEPHATIOB.

9.10 PacueTs yCTORYMBOCTH FPYHTOBBIX IUIOTHH BCEX KJIACCOB CIEXYET BBILIONHATE AJIs
HOBEPXHOCTEH CABUIa, OTBEYAIOIMX MAHEMATLHEIM 3HAYEHIAM Kod(dumenTa 3amaca.

Ilpn pacyerax cremyeT HCHONB30BAaTh METOABI, YYHTHIBAIOINE HANPSKEHHOE
COCTOSHHE COODYEHHS M €ro OCHOBaHHA. IIPUMEHHTEIbHO K KOHKPETHBIM I€O0OTHYECKAM
YCIOBHSM H KOHCTPYKUMH IUIOTHHB MOTYT OBITH HCHOIB30BaHB IPH COOTBETCIBYHOUIEM
000CHOBaHHH IIPOBEPEHHBIE PAKTHUKOH YIPOIICHHbIE METOIb]I pacUeTa.

[1pu pacuere yCTOHYMBOCTH OTKOCOB ILTOTHH MOXET ObITh TakXe HCIOJIB30BaH Crocos
HAKJIOHHBIX CHII B3aHMOZIEHCTBHA B COOTBETCTBAY C PEKOMEHAANMAMY IPIIoKerus M.

Tlpn pacderax mIOTHH B Y3KMX KaHbOHaX, Ha ydacTkax ¢ Oonee HH3KUMH
HPOYHOCTHBIMM  XapaKTePUCTHKaM¥ TPYHTOB OCHOBAHUS, PEKOMEHIYETCS OLECHHBATh
YCTOHYHMBOCTE OTKOCOB € yUETOM IIPOCTPAaHCTBEHHOH paboTh! IUIOTHHEL

Ilpu pacdetax ycTOHYMBOCTH OTKOCOB IPYHTOBBIX ILIOTHH BCEX KJIaCCOB, BO3BOAMMBIX
B CEBEPHOH CTPOHTENBHO-KIMMATHYCCKONH 30HE, CNleJyeT YJIHTHIBATE TEMIIEPaTypHOE
COCTOAHYE TPYHTOB IUIOTHHEI H €€ OCHOBAHHA,

9.11 VYcro#amBOoCTE OTKOCAZ IUIOTHHBI JAOJDKHA OBITH IPOBEpEHA MO BO3MOXHBIM
HOBEPXHOCTAM CJIBHIa C HAaXxoXHcHHeM HamGornee ONAacHOM NpPH3MBI  OOpYIICHNMS,
XapaKTepu3yeMoil MHHHMAILHEIM OTHOLIEHHEM OGOCINEHHBIX NPEAEIbHBIX PEAKTUBHBIX CHIT
COIIPOTHBJICHHS K aKTHBHLIM C/IBUTAIOIIHM CHJIAM.

Kpntepuem ycTOHYHBOCTH OTKOCOB ILIOTHHEI ABIAeTCS coOmozacHue (i1 Hambonee
onacHo# Npu3Ms! 0GPy IEHYs) HEPABEHCTBA

Ve F S (ve/ vn) R, ®

rae  F-—pacuerHoe 3HaveHHe O0OOGMIEHHOTO CHJIOBOro BO3JEHCTBMA, OMNpeEReNIiIeMoe
¢ ydetoM Ko3(pdHnHeHTa HaNEKHOCTH MO HArpy3Ke Yy (B 3aBHCAMOCTH OT METOZA
pacyeTa yCTOHIHBOCTH OTKOCOB '~ paBHOJEHCTRYIOMAsA CHJI HIH MOMEHTOB 3THX
CHJI OTHOCHTENIFHO OCH TTOBEPXHOCTH CBHUTa);
R — pacyeTHOe 3Ha4yeHue 0600MEHHON Hecyme# ClIOCOOHOCTH CHCTEMB! COOPYXKECHUAS—
OCHOBAHHE, OTPEAEIIEMOe € YUeTOM K03 dunnenTa 6e30MaCHOCTH 110 TPYHTY Yg,
T.¢. 0000MIEHHOE PaCYETHOE 3HAYCHUE CHJI NPEIENHHOTO CONPOTHBICHHUSA CIABUTY
II0 paccMaTpHBaeMol IOBEPXHOCTH;
Yes Vs Yie — K03buIHEHTST  ycIoBHI paboTH, OTBETCTBEHHOCTH COOPYXEHUS,
COYETaHHS HArpy30K.
IIpn mowmcke omacHO# MHOBEPXHOCTH CIBHUIa MOXET OBITH HCIOJNB30BaHA 3aBHCHMOCTH
s ko3¢ dunuenta ycroiiuusoct K;

K =RIF2 o)/ e (10)

IMosyuennsle  pacyeroM  3HadeHus  kodpdummeHta  yCTOHUMBOCTH  TIpH
COOTBETCTBYIOIIEM COYCTAHHN HArpy30K He AOJDKHBI NPEBBINIATE BETHIUHEI (YxYic) / Yo Oosee
4yeM Ha 10 %, ecim 5T0 HEe 06YCNOBIEHO OCOOEHHOCTAMH COOPYKEHHUA.

Ywuciosbie 3Ha4eHAA K03 QHIMEHTOR ¥, H y). IpHBeeHH! B Tabmumax 9, 10.

Benuunna koahduipenTa v, IpHHAMAETCH B 32aBUCHMOCTH OT ACIIOJIE3YEMOro criocoba
pacuera, paBHOH 0,95 — HMmXeHepHble MeToxbl pacyera, 1,0 — C ydeToM HaIpPHKEHHO-
e OopMIPOBAHEOIO COCTOSHHS,
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JUta mnotun IV xnacca npu ocoboM coueranuu Harpy3ok K; = 1,0 HesaBucuMO OT
BEJTHYHHEI Y.

9.12 Tlpn pacueTax YCTOHYMBOCTH OTKOCOB IIOTHH HEOOXORHMO pacCMaTpuBaTh
CIIEAYIOLHE CIIY4an.

Jliia HE30BOrO OTKOCA:

NepBbIi pacueTHBIH ciTy4aii (OCHOBHOM): B BepxHEeM Obedye — HOPMAJIBHBIH IOUIOPHEIH
yposerbs HITY, B Teme IUIOTHHBI — yCTaHOBHBUIasACA QWISTpAUUs; NpH HAJIMYAH BOJLI B
HWkHeM Obede rimyOHHY ee NpHHHMMAIOT MakCHMAIbsHO Bo3MoXkHOH npu HITY, Ho He 6onee
(0,2-0,3)h;, roe h; — BBICOTA OTKOCA;

BTOpOif pacueTHbIH ciy4ail (OCHOBHOH) IpH OTKPBITHIX BogocOpocax (6e3 3aTBopoB):
NOJIOPHBIA YPOBEHb H YPOBEHb HMXHEro Obeda onpeiensioT MaKCHMAaJIBHBIM PacxoloM,
OTHOCHMBIM K OCHOBHBIM COYCTaHHAM HArpy30K H BO3ACHCTBHIA;

TpeTHH pacueTHBIH ciay4ail (0cobbli): B BepxHeM Obede — popCHpOBaHHBIH MOMIOPHBIN
ypoeeHbs Boabl (PITY), B HmxHeMm Obede rimyGuHY BOABI NMPHUHAMAIOT MaKCHMANLHOIM,
coorBercTByrouiet OITY.

Jliis BepXoBOro oTkoca:

IEPBEIH PacueTHRIA cilydal (OCHOBHOM): MaKCHMAJIbHOE BO3MOXHOE CHH)KCHHE YPOBHS
BOAHI B Bofoxpasnmumie oT HITY unm or noanoproro ypoBH4, COOTBETCTBYIOETO HPOIYCKY
MakKCHMaJIbHOTO pacxofia, OTHOCHMOIO K OCHOBHBIM COYeTaHHAM BO3ACHCTBHM, C
HaubosbpImeH BO3MOXHOH CKOPOCTBIO, TIPH 5TOM YYHTHIBAIOT (MILTPAIAOHHBIE CHIIBI
HEYCTaHOBHUBIIEHCA HIbTpaLluH;

BTOPOH pacueTHBIN CiTy4ai (CTPOHTENLHOTO NEPHO/IA): YPOBEHB BOABI B BEPXHEM Obede
HaXOOMTC Ha OTMeTKe, oTBevarowedt sanomuenmo (0,2-0,3)h;, roe h; — BBICOTa OTKOCa;
HNOBEPXHOCTL JACNPECCHY B TeN€ IUIOTHHH IPUHHMAIOT COOTBETCTBYIOHICH IMPHUHATOMY
YPOBHIO 3aIIOJIHEHNS;

TpeTHH pacdeTHRIH ciydad (0coGBI): MakCHMalbHO BO3MOXHOE CHHDKCHHE YPOBHS
Boabl B Bojoxpammnmme oT PIIY ¢ nambonbmeli BO3MOXHOW CKOPOCTBIO, NIPH 3ITOM
YYHTBHIBAIOT QHIBTPALMOHHBIE CHJIbI HEYCTAHOBHBLIEHCS QHITBTPALIUH.

IIpumevaHnus

1 Jlia 3eMJISHBIX IUIOTHH ¢ BONHOracAIIMMH OTKOCAMH CNEXyeT NPOM3BOAMTH pacyeT yCTOWYHBOCTH ¢
YHeTOM BOITHOBOTO BO3JEACTBHA.

2 an pacuere yCTOﬁ‘{V[BOCTM OTKOCOB 3€MJAHBIX HAMBIBHBIX TUIOTHH HeoGXoauMo YUHTHIBATh
GWILTPALMIO H3 NPYJKA IPY NPOCKTHPYEMOM €ro NMOJIOXKEHHH B IEPHOA HaMbIBa IUIOTHHL] M HACBILIEHHE BOMOM
TPYHTOB OTKOCOB (pacyeTHBIH CTydali CTpOHTENBHOTO Neproaa).

3 Ilpu pacuete yCTOHMMBOCTH OTKOCOB IUIOTHH B CEHCMMMECKHMX palfOHAX CEHCMHYECKHe BO3ZEHCTBHSA
YHHUTBIBAIOT COrNACHO BHITIOJIHCHHBIM WCCIICIOBAHHAM.

4 VCTORYMBOCTS BEPXOBOrO OTKOCA TUIOTHHBI B YCNOBHAX CEHCMWYECKOrO BO3ZCHCTRHA CrERyer
IIPOBEPATE KaK iA Cilydas GbICTPOro CHIKEHMS YPOBHA BoAbl B Bogoxpanmiume oT HITY no Haubonee Huskoro
JKCIUTYaTaUMOHHOTO YPOBHS, TaK M U CiTyqas npoaomkuTensHoro crosrua HITY (wnn ITY, cooTsercTBYIomero
MPOITYCKY Pacxofia, OTHOCHMOr0 K OCHOBHBIM BO3ICHCTBHAM),

5 EcnM KOHCOJNMOALMA CBAHBIX TPYHTOB IUTOTHHBI M €€ OCHOBAaHUsA HE 3aBEPIIACTCA K MOMEHTY
OKOHY@HMA CTPOHTEJILCTBA, B pacyeTaxX YCTOHYHBOCTH OTKOCOB CNETYET YYHTBIBATL NIOPOBOE JABICHHE KaK A
CTPOMTEIBHOTO, TaK M JJIA IKCILTYaTallMOHHOrO NEPHOLO0B.

6 ﬂ,ﬂﬂ [UI0THH C MPYHTOBBIM 3KPAHOM CNSHYET PacCHUTLIBATL )’CToﬂ"lHBOCTb 2KpaHa Ha O0TKOCE IUIOTHHbI
H yc*roi?mnnocn KPEIUICHHA Ha 3KpaHe, ﬂﬂﬂ YYacTKOB NOBEPXHOCTY CABHUIa Ha KOHTAKTE 3KpaHa U IIOTHHBI MK
KPEIUICHHA M 3KpaHa NPOYHOCTHBIC XaPaKTEPUCTHKH NPUHNMAKOT AAA MEHEE MPOYHOro rpyHTa.

7 PacyeT yCTOHIUBOCTH GOKOBBIX NPA3M 3EMIIAHBIX HAMBIBHBIX IIOTHH C A/APOM H3 MIHHHCTOrO rpyHTa

HAVICXKUT BRITNOJIHATE € YY€TOM MOPOBOrO JABJIICHWA B TICpUOX KOHCOJANIAUMH sAApa (pacqemmi‘{ cnyqaﬁ
CTPOMTENLHOTO [IEPHOAR).
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8 MecTHas ycTOMYMBOCTE OTKOCOB MeXIy OepMaMM goipkHa oOeCHedMBaThCA C YHETOM BCeX
IeHCTBYIOIMX HArPY30K (110 OCHOBHOMY, CTPOUTESILHOMY, 0COO0MY COYETAHMIO HArpy30K).

9 YcTOHYHBOCTL OTKOCOB KaMEHHO-HACHIITHBIX IUIOTHH C JKeNEe300€TOHHLIM SKPAHOM OMpeeNAeTca
TOJILKO 10 PEe3y/IbTaTaM PacyeTOB HANPMKECHHO-ICPOPMHPOBAHHOIO COCTOAHMSA IUIOTHHE! C HCTIONL30BaHHEM
NPOYHOCTHBIX M Je(OPMaUMOHHBIX XapakTePUCTUK T'PYHTOB B Tejie IUIOTHHBI, MOJNYYECHHBIX HA OCHOBaHHH
TPEXOCHBIX UCHBITAHUH,

10 VuacTku nioTHHBI MeXK Ty GepMaM¥ B TeX Cy4asX, KOT/Ja HapyLICHHE WX YCTOH4UBOCTH HE NIPHBORUT
K noTepe ob1melt yCTOHYMBOCTH COOpPYXeH s, AOMYCKaeTcs paccyuTsiBarh 1o Il rpynne npeaenbHuIX coCToAHMH.

11 Tlpu oueHke YCTOMIHMBOCTL OOKOBBIX NMPH3M OJHOPOIHBIX 3EMJIAHBIX IUIOTHH CIETYET YHMUTHIBATDH
KalWUPHOE MTOHATHE BO/Ab! HaJl AENPECCHOHHOM MOBEPXHOCTHIO (GUALTPALMOHHOIO TTOTOKA.

Tabnunma 9
Knacc coopyxeHns I I I 1A
3HaveHHe v, 1,25 1,20 1,15 1,10

Tabnuna 10

CoueTtaHue Harpys3ok OcHoBHOE Ocoboe CrpoutensHoro nepuoaa
3HaYeHue v, 1,00 0,50 0,95

9.13 Tlpu pacyere yCTOHYHBOCTH OTKOCOB IUIOTHH HPOYHOCTHBIE XapaKTePHCTHKH
rpyHTOB Teia moTHH I 1 1l )wiaccoB crexyeT NIpUHUMATL NEPEMEHHBIMHE B 3aBUCHMOCTH OT
HalpsHKCHHOTO H TEMIIEPaTypPHOTO COCTOSHHS I'PYHTa B 30HE IPOXOKHECHHSA IIOBEPXHOCTH
capura, a ;i mwiotaH I u IV kinaccoB ~ nocTosAHHBIMA.

9.14 HanpsxernHo-nehopMUpOBaHHOE M TEMIICPATyPHOE COCTOSHHE Tejla IUIOTHHBI U3
TPYHTOBEIX MATEPUaliOB M €€ OCHOBAHMSA CJiefyeT YYMTHIBATE B PacyeTaX YCTOHYHMBOCTH
OTKOCOB IUIOTHHEI, (PMJIBTPALIMOHHON MPOYHOCTH HA KOHTAKTE BOINOYNOPHBIX 3JIEMEHTOB C
OCHOBaHMEM, IIPOBEPKM TPEIIMHOCTOMKOCTH BOJAOYNOPHEIX 3JIEMEHTOB, '~ IPOYHOCTH
HETPYHTOBBIX NPOTHBOQHIBTPALHOHHBIX YCTPOMCTB, aHANH3a IOBEJCHUA IUIOTHHBI IIPH
POBEIECHMH HATYPHBIX HCCAEAOBAHHIM, a TalOKe U1 ToAO0pa MaTepHaoB INIOTHHBL

9.15 B pacuerax manpsxkeHHO-AebopMupoBaHHOrO cocTosAHuA wIoTHH I u II kmaccon
ClIelyeT, KaK INpPaBHIO, NPHMEHATh HEJIMHEHHBIC MOJENH, YYNTHIBAIOMME IIACTHICCKHE
nedopMaiidd TpyHTa B NpPEJCTIbHOM COCTOSHHHM, IPH YCJIOBHH ONpeEEICHHUs NapaMeTpoB
nedopMupoBaHHs HCHBITAaHHEM 00pa3sHOB IpyHTa B oJoMeTpax ®W crabmmomerpax. Ilpn
pacdeTax HanpsHKeHHO-ZE(QOPMHUPOBAHHOTO COCTOSHHMS IUIOTHH, OCOGEHHO IIi IJIOTHH,
BO3BOJMMBIX B Y3KHX CTBOpaX, HelecooOpa3sHO HCNOJL30BaTh TPEXMEPHBIC pacyHETHEIE
cxeMsL. I[Ipu 3TOM pasMepbl 06pa3ioB AODKHBI OTBEYATh 3¢PHOBOMY COCTaBY I'pyHTa Tena
IUIOTHHEI HW OCHOBaHMA. s KpYNHO3EPHHCTOrO TrpyHTa JOMYCKAaeTCAd HCHONL30BaTh
MOJAENBHEIN TPYHT. B pacueTax Heo6GX0AMMO yYHTHIBATH NOITAIHOCTE BO3BEACHHA IVIOTHHEI,
CKOPOCTh 3allONHEHWS BOAOXDAHHNMINA, a AAd IUIOTHH, BO3BOJMMEIX B CEBEpHOH
CTPOHTENLHO-KIMMATHYECKOH 30HE, MOCIECAOBATENLHOCTE MPOMOPKUBAHUA U OTTaMBaHHS
TeJIa ¥ OCHOBAHHKS IUIOTHHEL

Jots xovotan 11 1 IV xiaccoB nonyckaeTcs MPOH3BOAUTE PacueTs! N0 MOAENH JIMHEHHO-
JaedhopMApOBaHHOTO TeNa.

9.16 Pacuer ocafox Teja M OCHOBAaHHWA MJIOTHHBI CNENyeT BHIIONHATH NPH BhIOOpE
KOHCTPYKIMM ¥ TEXHOJOIUH NPOM3BOACTBA paboT, a Takxke I ompeneieHus Tpebyemoro
CTPOMTENEHOrO NOABEMa IUIOTHHH H YTOYHEHHs 06beMa paboT O COOPYKEHHIO IIOTHHEL

Jlns HAMBIBHLIX MJIOTHH CTPOMTENBHBIN MOJHEM ONPENECHAIOT COrTacHO TpeGOBaHHAM
Hacrosmero myskra 1 9.17, 9.18.
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Pacuer ocajoxk NIOTHHBI ClCAyeT HPOM3BOJUTE B KAXKIOM XapakTEPHOM ee
NONIEPEYHOM CEYECHHH [0 HECKOJIbKHM BEPTHKAIAM, IIPOXOJAIINM B DIEMEHTax IUIOTHHB! U3
DasNYHbIX MaTepuaios (Ape, 3KpaHe, IPA3ME U T.4.).

9.17 Jna mnotuH I u Il xnaccoB pacyeT ocafok W HX M3MEHEHUST BO BPEMEHH CIEXYET
DIPOM3BOANTE Ha OCHOBAHHY PE3yJIHTATOB YKCIEPUMEHTANLHBIX HCCIEKOBAHMAM CXEMACMOCTH
IPYHTOB € YY€TOM HaNnpskeHHO-1eHOpMBPOBAHHOTO COCTOSAHMS IUTOTHH. [JopoBoe naBnenue,
HOJI3Y4YCCTh IPYHTA, €70 MPOCa0YHOCTh H HaGyXaHHe IIPH [OBHINIEHHUH BI@KHOCTH B IEPHOX
SKCIUTyaTally HeO6X0AMMO yYUTIBATh B 3aBHCHMOCTH OT MX HAJIMYMA.

HanpsxeHHO-IepOPMUPOBAHHOE COCTOSHHME IUIOTHH, BO3BOZHMEIX B CEBEpHOH
CTPOUTEIFHO-KIIAMATHYECKOM] 30HE, CIeyeT ONPEACIATh ¢ YUETOM TEMIICPATypPHOTO peXuMa
TPYHTOB IUIOTHHB! ¥ e¢ OCHOBaHHA. [IpH 3TOM ClielyeT y4YMTHIBaTh H3MEHEHWE CBOMCTB
TPYHTOB IIpH (a30BBIX NEPEXOJiax.

Jns mnotur III m IV xnaccoB nmomyckaercs IPOM3BOJUTH pacdeT OCafoOK [0
IpHOIDKEHHBIM 3aBHCHMOCTSM C HCIIOJIB30BAaHMEM 3HayeHUl Momyiel medopmaruii imo
aHaJIoram.

9.18 TlopoBoe naBieHue CleAyeT YIUTHIBATH NPH TIPOEKTHPOBAHMM M CTPOMTEIHCTBE
I'PYHTOBBIX IUIOTHH, HMEIOIINX B OCHOBaHUM TONIY WIOB MM c1aboro BOXOHACHILIEHHOTO
TJIMHHCTOTO IpyHTa. B 9THX Cllyyasx OpoBOE JaBleHHe JOJDKHO YYHTHIBATECS IIPH pacyeTax
YCTOHUYMBOCTH OTKOCOB ¥ AedopManuyl IUIOTHH B CTPOMTEIbHBIA W HayalbHBI MepHOIbI
3KCILTyaTalMy, a Takxe IIPH PasMEIICHHH KOHTPONbHO-H3MEPHTENBHOM armaparypsl (nanee
KHA) (B 06s3aTensHOM MOPSAKE U BO BCEX CIy4Yasdx). B oCTANTBHBIX I'PYHTOBBIX IUIOTHHAX B
pacdeTax s Cly4yaeB, KOrja MakKCHMaIbHOE 3Ha9eHNHEe K03h(HIHEHTa NOPOBOro JaBACHHA
Pumax, OTPEAENSEMOE OTHOLICHHEM IIOPOBOIO NABJICHHA % K MAKCHMANBHOMY 3HAYEHHIO
TIPHJIOXKEHHOTO HalPsXKEHHA O, [pEBRINAcT HOpPMaTHBHOE 3HaveHWe Kosddunuenta
[IOPOBOTO JaBJICHUA 1y, = 0,1.

BenuunHy 7y, max CIEAYET ONIPENENATD 10 HopMyIIe

Yumax = Fuc Tuo » (11)

e ¥y — K03bGUIUEHT MOPOBOTO IaBIEHHs, OMPEIE/IAEMbIH 0 CXeME 3aKPhITOH CHCTEMBI
(6e3 oTTOKA BOJIBI M3 TPYHTA),
7,0 — K03)GHIHEHT IOPOBOro KaABICHUA, OMpeeIIAeMbIi IO CXEME OTKPHITOM CHCTEMBI (¢
OTTOKOM BOZBI H3 FPYHTA).

Venoprsa HEOOXOMMMOCTH y4eTa IOPOBOrO NABNECHMS B pacuerax OCANOK MIOTHH M
YCTOHYMBOCTH OTKOCOB CJICKYET YUUTHIBATH, HCXO/IA M3 ITOJIOKECHUH IIPHIIOKEHHAL A.

9.19 Topu3oHTaTBHBIC CMEMIEHHS IUIOTHH CJIEAYET ONpENeNATh IyTeM pacdera
HaNpPXEHHO-1e()OPMIPOBAHHOTO COCTOSHHUSA C YISTOM H3MEHEHHS CKHMAEMOCTH TPYHTOB
Ip¥ THOBBHINEHHH HMX BJIAXHOCTH, 32 B CEBEPHO!H CTPOMTEIbHO-KIHMATHIECKOH 30HE — IpH
H3MEHCHHH HX TEMIIEPATYPHO-BIXKHOCTHOTO COCTOSHMA,

Tt mnotue -1V kmaccoB nommyckaercs OLEHHBATH IOPH3OHTANbHBIE CMEIICHHS C
HCIOJIb30BaHHEM AHANOTOB (JIAHHEIX O IDIOTHHAX, NOCTPOSHHBIX B NONOOHBIX YCNOBHAX H
AMEIOIIMX TOT X THI KOHCTPYKHHM). [ npeABapHTENHbHBIX OYEHOK IOPHU3OHTATLHBIX
cMemneHuit rpebHA IJIOTHHBI CIEQyeT NPWHHMATh MX PaBHBIMH IIONIOBHHE OCafiku rpeCHs
HOCJi€ HAllONHEHHA BOZOXPaHHITHILA,

9.20 ITpu npoeKTHPOBAHMY IIOTHH C SKPAHOM WIH AApoM (auadparMoi) Heo6XomMMo
YYUTEIBATE JedopManuy 6eperosbX CKIOHOB.

B mioTuHax ¢ HETPYHTOBRIMH 5KpaHaMH M RuadparMaMu HaIUIGKHT PacCUMTHIBATH
NpONOJLHBIE M  TONCPEUHBIC CMCINECHHA OSKpawoB u  auwadparM. Hampsikenno-
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nehopMupoBaHHOe CoCTOsHAE Juadparme! (9KpaHa) ciie/lyeT pacCUHTHIBATD C YIETOM TPEHHUS
I'PYHTa 110 MOBEPXHOCTH AuadparMbl (3KpaHa), cxeM ONMPAHHS yCTPOWCTBA HA OCHOBAHHE M
CXeM pa3pe3ku JedopMarHOHHBIMH [IBAMH.

Ocobernnoctr pacyeta achanbTo0eTOHHBIX AnadparM NPHBOAATCA B mpuioxkeHHn K.

9.21 TInuTel KpemneHHs OTKOCOB IUIOTHH CEAYeT NpPOBEPATb Ha INPOYHOCTH OT
BO3JICHCTBHS NaBNICHHS BOJH M JbJ3, B TOM 4YHCJe ¢ y4eTOM BO3MOXHOTO HaBajla JIbJa Ha
rpeOeHb IIOTHHEL.

9.22 TpemuHOCTOMKOCTh 3eMJSHBIX IUIOTHH M BOJOYIIOPHBIX 3JIEMEHTOB KaMEHHO-
3EMJIAHEIX IUIOTHHE CJIEAYET ONpPEAesATh IyTeM pacdera HX HalpsXeHHO-IethopMHUPOBAHHOTO
cocTogHus. IIpy 3TOM cIeXyeT yUHTHIBATH IIOPOBOE JaBieHue, a Wi miotuH I u II xmaccos —
H3MCHCHHE CXHMMACMOCTH H MOJIBY4YECTH B COOTBEICTBHH CO CBOHCTBAMH IPYHTOB,
CNAraroIHX TENO MUIOTHHBI H OCHOBAHHS.
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Hpanoxenne A
(pexomennyemoe)

YcioBus He0GX0XMMOCTH y4eTa NOPOBOro JABAEHBS

A.1 TlopoBoe naBneHme HeOOXOAMMO YYHTHIBATH NPH IMPOCKTHPOBAaHHH H
CTPORTENBCTBE TPYHTOBRIX IUIOTHH, MMEIOMMX B OCHOBAHAH TOJNIIY HIOB WiH craboro
BOJIOHACHHIEHHOTO TJIMHACTOTO TIpyHTa. B STHX Ciydasx nopoBoe JaBieHHE HOIDKHO
YUUTHIBATECA IPH Pacyerax YCTOHIABOCTH OTKOCOB H ieOpMany IUIOTHH B CTPOHTENbHBIH
HEPHOA M HayaNbHBIA NEPUHOX OSKCIUTyaTaluuH, a Takke npu pasmemenumn KUA (B
00s3aTeIbHOM IOPAIKE M BO BCEX Cly4adx). B oCTanbHBIX IpYHTOBBIX INIOTHHAX IpH
pacueTtax Aeopmaliuii OCHOBAHUA H TeNa IUIOTHHBI B3 MPYHTOBBIX MaTEPHAJNIOB, a TaKXkKe NPH
OLIpeNeeHN: YCTOMYNBOCTH TUIOTHHEI, €CTH KOd)OHIHEHT IOpOBOrO AABICHHA Fymex K
KOHIYY €¢ BO3BCJCHMA MpPEBHINACT BEMUUMHY r,, B Kakoi-mubo 4acTH Teja IIIOTHHEI U e
OCHOBaHHS.

‘Vka3aHHEIC YCIIOBHSA OLPENEIOTCSA KPHTEPHEM:

Yumax = Fuc Tu0. (A1)

A2 Bemuuuny r, OHpexensior no rpaduky Ha pHCYHKe A.l B 3aBHCHMOCTH OT
HANIPSKCHHUS G, PAaBHOTO JABICHUIO BBIIENEKAIIETO IPYHTa Ha TOPH30HTATBHYIO IIOMANKY,
u napaMerpa I1.

Mapamerp I1 ompeaensior no rpaduky Ha pUCYHKe A.2 IJIf HAaYQILHOTO 3HAYCHHS
CTEeNeRN BJIAXHOCTH TPYHTA S,;; U OTHOIUEHHUS Omax / € , THE €jy — HAYANBHOE 3HAYCHHE
k03¢ duIIeHTa HOPHCTOCTH; Umax — MAKCHMAJIBHOE 3HaueHHe Kod(dHnHeHTa yIUIOTHEHHUS,
HaANJICHHOTO 110 KOMIIPECCHOHHOH 3aBHCHMOCTH,

A3 Bemuumny r, ompenensior mo rpagmky Ha pucyHke A.3 B 3aBHCHMOCTH OT

Ko dunueHTa CTENEHN KOHCOIHIAIHH Cf,) , pPaBHOTO

CY = Zvmin” (A2)

rie Cy min — HAUMEHbBIICE 3HAYEHHE KO3 (PHIHEHTA KOHCONNIALHH;
! — BpeMs POCTa HArpPy3KH G KO HAWGOJBITETO 3HAYCHHA Omax (PUCYHOK A 4, g, 6);
d = h (pucyHok A.4, a); d = h/2 (pucysox A.4, 6);
t — BpeMs BO3BEAEHHA [UTOTHHBI (PHCYHOK A 4, 8, 2);
d = hm, (pucyrok A.4, 6);
d = byn/ 2 (pucyHOK A 4, 2).
A4 Tlpu omeHKe BENHYHMHBI 7ymax PEKOMEHAYETCS BHAYAIE ONpPEAENHHTH ry. Ecin
Fuc < Pun, TO TIOPOBOE JABJICHHE MOXKHO HE YYHTEBAT.
B Tex cioyvasx, KOTAA Fu; > Fu, , HEOOXOAMMO ONpPEACNHTH BEIHYHHY ry, a 3aTeM
Fumax = Vuc Yu0.
Bemnauny C, min PEKOMEHIYETCA ONPECHATH SKCIEPAMEHTAIBHO.
B ciyqae HEOZHOPOAHOTO IPYHTa CleXyeT NPHHEMATh VIS pacdeTa XapaKTePHCTHKH
IPYHTA C HAHOONBIIAMY BEAIUHAMYE S, ¥ d.

54



0,9

0.8

0.7

0.6

0.5

04

03

0.2

0,1

0

CI1 39.13330.2012

R

I < : 1
I o e e o
3 LT ’M’/ ///
#,2/;,‘//4 Va7 s
....-—w""'" 1/
2 /// nf"/ /// //
oA | LU /// / 4
e SRrené / /
// Vi /
5
g / /| / A
] /
7 y |~
008  [0.06 ©, MTla
005 0.l 02 03 040507 10 20 30 50

Pucynox A.1 - Homorpamma s onpeenesus HOPOBOro JaBJIEHHS Fy,

55



CIT 39.13330,2012

n
40
3.0
20 & <
14 . ] ‘
0o —
08
0,6
04 R
03 |- e /
; /!
02 | 7
0,14 : A
9%
T — / /]
7
008 ———tr rj / 2
3 L
0;0() T / 4 / 4 J/ e
(YT — //] Da // ‘ P4
0.03 WAL SNV Jiba
IS
0.02 ///// i '/ // /,/ /7_/0 4
' A ST | Dnay 1
0014 A/ ///,/ S e, (MNa) |
| gL A |
0,010 8784y NEE RN
0 2 3 4567910 2 3 45679 10
i Cmbax | Cpeansn TMossicnas
CAPMACMOCTH

Pucynox A.2 - Homorpamma anin onpeaenenns napamerpa II

56



CIT 39.13330.2012

Tuo

1.0

0.8 M,
N

0.4

021

two

10" 2 3 4 5 6 8 10 2 .

I

Pucynox A.3 - Tpadux 3aBHCHMOCTH K03 PHIHEHTA NOPOBOro JABJICHHS Iy 0T C. 3

a [
1 o) o(t)
IEENERET!
= 2 \3/\ = 2
wr'm-er N et
5

a — cJio# Ha BOLOYINOpE; O — CJI0# Ha ApeHaxe; ¢ — OAHOPOAHAA IIOTHHA; 2 — AP0 KAMEHHO-3eMIIAHOM [UTOTHHL]

Pucynox A.4 — Pazimunbie cayuan onpeaesienns Ko3pPHOMEHTA NOPOBOTO AABJICHHS 7'y
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Iprnoxenne b
(pexoMengyemoe)

KOHTPOJ“: COCTOSAHHSA coopymennﬁ H OCHOBAHHii B NEePHOA CTPOHTEILCTBA
R OKCHJayaTaunu

B.1 KonTponbHple HaTypHbic HaOMOAEHUS CACAYeT OPOBOAUTE B NENAX H3YUCHHA
OCHOBHBIX IIOKa3aTejeli paGOThl IUIOTHHBI H OCHOBAHMA, KOMIUIEKCHOTO aHANM3a HX
TEXHUYECKOTO COCTOSHMA M OLEHKH OJKCIUyaTalMOHHOA HajexwsocTH. CoctaB M 00BeM
KOHTPOJIBHBIX HaOJIOACHUN clelyeT Ha3HadaThb B 3aBHCHMOCTH OT Kjacca IUIOTHHEL, €€
KOHCTPYKTHBHBIX 0COOEHHOCTEH, KIIMMaTHYECKUX, HHXEHEPHO-TE€0JIOTHYECKHX, B TOM YHCIIC
TeOKPHOJIOTHYECKUX, THIPOTCONIOrHYECKUX, CEHCMHYECKMX YCJIOBHH, a TaxkXKe YCJIOBHH
BO3BEJCHHS, TpeGOBaHHMI SKCILTyaTally ¥ SKONOTHYeCKOH Ge3omacHoCTH.

ITpu HabmogeHHAX, KaK [MPaBUIIO, CACIYET ONPEACIATD:

OTMETKH YpOBHEH BOIBI BEPXHETO K HIKHEr0 6betoB;

IHOJI0XKEeHHE NEIPeCCHOHHOM MOBEPXHOCTH B Tee IVIOTHHE] U Oeperax;

st dekTHBHOCTS paboTEI ApeHaXa u NPOTHBOGMILTPALIHOHHEIX YCTPOHCTB;

pacxofsl BoAbI, GHIBTpyIOmeiics Yepes IIOTUHY U €€ OCHOBAHHE, a Takxe B Geperax
MeCTax NPUMBIKAHUS ITOTHHEI K 66 TOHHBIM COOPYXeHHUAM;

MYTHOCTb, TEMIIEpATYpy, @ UpH HeoOXOAWMOCTM — W XUMHYECKHH cocras
Npo(HILTPOBABIIEHCS BOABI M BOABI B BOAOXPaHHIMINE BOJIM3M IUIOTHHHL 1O Beell ero
IiyOune;

NIOpOBOE JABJICHHE B IIMHUCTHIX JIEMEHTAX Tela IVIOTHHE! ¥ OCHOBAHHS,

0CazKy TeNa INIOTHHBI, OCHOBAHUA M OEpPEroBLIX MPHMEIKaHWH;

TOPU3OHTANLHEIE CMCINEHHS TpeOHA, HM30BBIX GepM M NPOTHBOMHIBTPALHOHHEIX
YCTPOHCTB;

HanpsOKeHUs H AeOpMallig B Tene INIOTHHE], NPOTHBOMGMIETPAHOHHBIX YCTPOKCTRAX,
a TaKXKe B OCHOBAHMH;

celiCMHYECKHE KoJieOaHu ;)

NIeIOBbIE BO3NCHCTBHS.

B cocraB KOHTPONBHBIX HAaGMONEHHMH ClEAyeT BKIOYATH CHCTEMATHYECKHE
BH3YyaNbHBIC HATYPHbIE HAGMOACHNS 32 COCTOSHAEM KPEILICHHH U MECTHBIMH JedopManusamu
OTKOCOB M TIpebHA IUIOTHHBIL, BOJOCOPOCHBIX KIOBETOB, MOSBICHHCM BBIXOJOB
npoUILTPOBABINEHCA BONBI, pPasMBIBAMH OTKOCOB H Oeperos, MOABJIEHMEM HaleaeH,
3aUNICHAEM H 33pacTaHUEM APCHAXHEIX YCTPOHCTB.

B ceBepHOi  CTpOMTENbHO-KIMMATHYECKOH 30HE, NOMHMO YKA3aHHOrO COCTaBa
nabmopneHuli, cienyer WIMEPATh TEMIEparypy BOXBI B BepxHeM Obede, BKmOuas
TEMIIEpaTypy NPHAOHHOTO CJIOS BOJABI B BOJOXPaHWIHINE, TEMIIEPATYpy FPYHTOB Tela M
OCHOBaHMA MIIOTHHEL, & TAlOKe MPOBOMNTS HabOAEHNS 3a paboToll U COCTOAHMEM CE30HHOIO
oxJIaxaromero ycrpoicraa (aanee COY).

b.2 Jins miomans! IV kinacca # MX OCHOBaHHH ClelyeT MpeXy CMaTPHBATh KOMIUIEKCHBIC
BusyaipHble Habmonenus. HWHcrpymenTaubHBIe HaOmoneHHA CJEAyeT, Kak IPaBHIIO,
OrpaHHYMBaTh HAOMIONCHHAMH 3a CMEINCHHAMH, OCagKoH, NOJIOKEHHEM JenpecCHOHHOMN
MOBEPXHOCTH H (uiubTpaunoHHsME pacxoxamu. IIpH cooTpeTcTByIOmEM 0GOCHOBaHHHA
JOTycKaeTcs He NPOBOIUTH MHCTPYMEHTAbHbIX HaG IO NeHHIA.

b.3 CrneuuannHple HaTypHble HaOmoJEHHA (UCCNENOBAHHA) IPOBOAAT B LENAX
[ONYYeHHs [AaHHBIX 11 YTOYHCHHS METONOB M De3yNbTaroB pacdeTa H MOJENBHBIX

58



CIT 39.13330.2012

HCClenoBaHuMi, OGOCHOBAHUA KOHCIPYKTHBHHIX PEINCHMH M PEMOHTHBIX MEPOIPHATHIH,
METOAOB HPOU3BOACTBA PabOT K YIyHIICHHS YCIOBUM KCILTyaTalluy IIOTHH,

B.4 I1poext HaTypHBIX HabmoaeHUH JOIDKEH BIUTIOYATS!

nepeYeHb KOHTPOJINPYEMBIX HAIPy30K H BO3ACHCTBUI;

HepeveHb KOHTPONHPYEMbIX H AHarHOCTHYECKHMX INOKasaTesedl COCTOAHMS MIOTHHEI W
ee OCHOBaHHs, BKFOYas KPUTEPUH 6€30MaCHOCTH;

mporpaMMy HaOMOAEHMH © M3JIOXCHHEM IIENH, 3a7a4, cocTaBa, 00beMa, METOOMKHA C
yKa3aHHEM CpOKOB, H IEPHOJUYHOCTH HaOMIOACHHH, HOMEHKJIATYPHl H TEXHHUYECKHX
xapaxrepuctux KUA;

obmue cxeMbl H paboume 4eprTexu pasmemenns @ MonTaka KMA B miotuwe,
OCHOBAHMH, OEpEeroBRIX MpPUMBIKAHMAX H OTHCNBHBIX OJEMEHTaX, MpPOKNAAKH ¥
KOMMYHHKAIUH KaOeMbHBIX JIMHKI M YCTPOACTBa H3MEPHTENbHBIX I1YJIHTOB;

paboune depTexH 3aKNalHbX AeTanell 1 MOHTaXHBIX PUCNOCOOISHHH T YCTAHOBKH
KUA;

cnenudukanuy ycragasmveaeMoit KMA, BTOPHYHBIX HpuGOPOB, BCHOMOTATENBLHOrO
obopyzmoBanus, kabesneit;

uHCTpyKuHI0 nmo ycranoske KHA, mpoxnagke kaGenpHBIX JIHHWE M 000pYAOBaHHIO
ITyJIbTOB,

cMeTy Ha npuGOpbl, BCIOMOraTelbHOE OOOPYAOBaHHME, KaOenbHYIO NPORYKLHIO,
npoBeaeHue Habimonennit, 06paboTKy 1 aHAM3 pe3yILTATOB.

Homenxknatypy, 4uc/io npu60poB H UX MECTOHOIOXKEHHE B Tel€ TUIOTHHEI, OCHOBAHHH,
OeperoBLIX NPHMBIKAHMAX ¥ OTHENBHBIX JNEMEHTaX COOPYXEHMSA HA3HAYaloT MCXOAs W3
3aja4, cocTaBa n o0peMa Habmonerui u uccnenoBanuii. Ilpu sToM crexyer crpemm,ca K
aBTOMATH3AUNH BCEX HaOmONeHNH,

B.5 B npoekT momxHbI O5ITh BKIIOUCHE! TPeOOBAHAS MO NEPHOXHYHOCTH NIPOBEAECHAA,
00paboTKe M CHCTEMATH3allMM HATYpHRIX HaOmomeHMRt 3a paboTolf H cocTosHuEM
COOpPYXEHHUS ¥ €r0 OCHOBAHHA, KaK B NEPHOA CTPOMTENECTBA, Tak H B IEPHOJ] SKCILTY ATAI(HH,

B.6 Ilpn pacuerax INIOTHH BCEX KJIACCOB NO/DKHBI YCTAHABIMBATLCA KPUTECPHANBHEIC
3HaYEHHs M0Ka3aTelied COCTOAHMSA IVIOTHH H HX OCHOBaHHMH, KOHTPOJIMpPYEMBIC HATYPHBIMHU
HabMONCHUAME. 3HaJyeHHs KPUTCPHAIBHBIX IIOKasarejell TEXHHYECKOTO COCTOAHHSA
BKJIIOYAIOT B IIPOEKT.

B.7 KpurepnansHble 3Ha4YeHWSs NapaMeTPOB COCTOSHHMSA IUIOTHHBI TNPHHHMAIOTCS
PaBHEIMM PacYETHBIM 3HAYCHHSM JUI8 OCHOBHOTO M 0COGOTO COYETaHHsS HArpy30K H MOTYT
YTOYHATECH B IPOIECCE CTPOUTENBCTBA H HKCILTy aTAIlAH.

b.8 JlaHHslc, NOJMyUeHHBIC B IEPHOJ CTPOUTEIBLCTBA, MOTYT CIIYXKHTh OCHOBAHHEM JUIs
BHECEHHS COOTBETCTBYIONIMX M3MCHEHUH B IIPOEKT.

59



CIT 39.13330.2012

Hpunoxenne B
(pexomenayemoe)

KoHCTpPYKIHS CONPSKEHHS IPYHTOBBIX IPOTHBOQMILTPANMOHNBIX YCTPOHCTB
€0 CKAJILHLIM OCHOBAHHEM

ConpsxeHre fRpa TPYHTOBRHIX IUIOTHH CO CKAaNBHBIM OCHOBaHuWeM (pucymnox B.1)
pPEKOMEHIyeTCs OCYINECTBIATL co3faHMeM OeTOHHOM NpoOKH ¢ ranepeAMH Ha OCHOBE
PacYeTHOrO WMCCHEAOBAHMA HANPSDKEHHOTO COCTOAHHS M IIPOMHOCTH 3TOH KOHCTPYKIHH.
Yucno ranepeii onpeeuseTcs NPOSKTOM.

JUis BBIIOJHEHHAS PacyeToB ¢ Y4ETOM B3aMMOZICHCTBHSA BCEX NEMEHTOB KOHCTPYKHHH,
paoTatomieii B yCIOBHAX BEPTHKAIBHBIX Harpy30K H HAallOPOB, PEKOMEHAYETCS HCHIONB30BATh
pelleHns 3a1a4 TEOPUH yOpPyTOCTH.

3a KpUTCDHH IPOYHOCTH CJCXYeT NPHHHMATh HpEACTBbHO MOIYCTHMBIE PAacyeTHLIC
COMpOTHBJ/ICHHA GETOHA CXKATHIO C YYETOM €r0 HAIPAXKEHHOTO COCTOAHHA (0OBLEMHOTO MK
IUIOCKOr0), KOTOPBIE ONPEHENAIOTCS COINIaCHO ICHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTOB.

PacyeTsl BBIMONHAIOTCA B JiBa 3Tana (NBYXSTAalHOE BHITOJHCHHWC DPAacdera BEI3BaHO
KPYIIHOTa0AapUTHBIMH Pa3MEpaMH PAacCMaTPHBAEMBIX COOPYXEHHH H HX 3JIEMEHTOB) UL
CIy4ast FKCILTyaTaHd COOPYKEHHA IPAMEHHTENLHO K KOHKPETHOMY 00BEKTY.

Ha nmepBoM Jtame omnpefenseTcd HANPMKEHHO-ACGOPMHUPOBAHHOE COCTOSMHWE
KOHCTPYKUMH O6eTOHROH npo6KkH M 06JeNKH rajepelf 110 OCHOBHOH pacueTHOH CTaTHYEeCKOM
CXeMe, B KOTOPOH BOCHIPOHM3BONMTCA NONHOCTHIO OeTOHHas npolka C rajiepesMu o
IPEMBIKAIOUTAE K HAM OIPaHHYCHHBIC 30HBI IPYHTOBOH IUIOTHHBI M CKAILHOTO OCHOBAHHUA.
Pasmeps! pacueTHOH 00acTH HA3HAYAIOTCS HCXOAA M3 YCIOBHA cobmozicHus npuanuna Cen-
Benana.

Ha BTopoM Tamne pacdera YTOYHACTCSA HAPSHKCHHOE COCTOSIHIE KOHCTPYKIHY 00 HeIKH
rajiepelt W NPHMBIKAIOIMX K HAM 30H GeToHHOHM npoGku. PacuyeTHble cTaTHuecKMe CXeMBI
obpasylorcs Ha Gase BBIACTICHHBIX W3 OCHOBHOM pacueTHOM cXeMbl (yparMeHTOB,
BKJTIOYAIOIMUX 110 ofHO# raiepee. K GOKOBEIM rpaHaM 3TuX (parMeHTOB COOPYXKEHHH
HpPHKIIaABIBACTCA pacipeeNieHHas HarpysKka, COOTBETCTBYIOMIAs 3HAUCHVAM HAapMKEHHH Oy,
Gy, Ty, TOIYYEHHEIM Ha IIEPBOM 2Talle pacyeTa.

Ha  oOcHOBaHMH  HpOBENEHHBIX  DPacdeTHBIX  MCCICHOBAHHH  HalPKEHHO-
e OpMUPOBAHHOTO COCTOSHHA W TPOYHOCTH BAPHAHTOB KOHCTPYKIWH mpobku M 0GHEenmKH
rajepedf, B HHX BBUIBIMIOTCS 30HBI CXAroro GETOHA, ypOBEHh HANPMKEHHH B KOTOPBIX
TIPEBHINAET COOTBETCTBYIONIEE NIPEAEIIPHO JONYCTUMOE PacIeTHOE CONPOTHBIEHHE GeTOHA ©
y4eTOM KOPPEKTHPOBKM €ro Kjacca. JTH 30HBI OeTOHa IOJJIEXAT TPATUIHOHHOMY
PacuYETHOMY apMHUPOBAHHUIO JIHO0 KOCBCHHOMY JHCIEPCHOMY .

AHanM3 pe3yspTaTOB pacueTa PacCMOTPEHHBIX BApHAHTOB KOHCTPYKLMH MO3BOJISET
BBIIBHTH H 000CHOBATH ONTHMAIBHYIO KOHCTPYKIHIO TPOOKH ¢ ranepesMH IPHMEHUTENBHO K
KOHKPETHOMY OOBEKTY ¥ YCIOBHAM €r0 IKCILTyaTAlHH.
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<A

e

I — BepXoBas NpH3Ma IUIOTHHEL; 2 ~ AP0 IVIOTHHS!; 3 — HU30Bas MPU3Ma [UIOTHHBI; 4 — IEPEXOIHbIE CIION;
5 — 6eTonnag npobka ¢ rajgepeaMu; 6 — TeMnepaTypHo-ae(pOPMaLOHHLIC MBI, 7 — CKANBHOE OCHOBAaHHE

Pucynox B.1 — Ilonepeunoe cevenne 6eroHHOi NpoGKA ¢ ranepesmn
B OCHOBAHHH s1Apa rPYHTOBOH NJIOTHHBI
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HOpanoxenne I’
(pexomenayemoe)

TloTepn rpyHTa MPH HAMBIBE 3eMJISHBIX NOTHH

OO6mue moTepd IpyHTa NIPH HAMBIBE 3€MISHBIX INIOTHH (pasHOCTL 0ObeMa IpyHTa,
pa3paGoTaHHOTO B Kapbepe H HPOEKTHOro o06beMa IJIOTHHBI) YCTAaHABIMBAIOTCA IO
TIPOEKTHEIM JaHHBIM H MOTYT CK/IabIBaTHCA H3 CIEAYIOMEX MOTEPh:

Ha oforalneHne rpyHTa Kapbepa (IpH c6poce MEJIKHX 9acTHI BMECTE C BOAOI);

Ha YHOC I'PyHTa TEYCHAEM H BOJIHCHHEM BOJIBI;

Ha YHOC TPYHTA BETPOM;

HOTEPH NPH TPAaHCIHOPTHPOBAHUH ITyJIBIBL,

Ha BBIHOC TIpYHTa 3a MNpelens! MpoQWIBHOTO coOpyXeHHS MM  irrabGens

GUIBTPAITHORHON BOJION;

[IEPEMBIBEL, AOITyCKaeMble HOPMaMH.

Pasmepr! 3THX MOTEph ONpPENENAIOTCA B NPONEHTAX OT MPOEKTHOro o0beMa IUIOTHHBI
CyMMHpOBaHHEM K03 GHIueHTOB!

= % Kz‘ > (rl)
=1

rae K — HOTepH Ha YIUIOTHEHHE IpyHTa (KOHCONMAAIMIO B Telle COOPYKEHHU:
Iuis CBM3HBIX TPYHTOB K = 1,5 %;
JUIS TIECKOB H I1ECYaHO-TPaBHAHBIX rpyHToB K = 0,75 %0;
K, - moTepu Ha yHOC IDyHTa BETPOM:
K=1,25%;
K;—norepu Ha BBRIHOC TIpyHTa GMIBTPAMOHHOM BOJOH 3a HpENENbl NPOEKTHOIO
npoduns:
UL KPYTIHOTO M cpeaHeit kpynHocTH necka K3 = 0,50 %,;
Ut METTKOTO # nblneBaroro necka Kz = 1,0 % ;
K4 — IIpeBbIIEHHC Hal TNPOCKTHHIM OGBEMOM TpPyHTa, JOCTABIIEMOTO CPEACTBAMHU
pedHoro (GioTa U3 J0JBOAHOIO Kaphepa:
K4=12%;
K5 — moTepm rpyHTa IpH FHAPABINYIECKOM TPAHCIOPTHPOBAHKH MY JIBIIBI:
K5=0,25%;
Kg ~ motepn rpyHTa npu cGpoce BMecTe ¢ BOJAOH uepe3 BOJOCOPOCHBIE COOPYKECHHA
B Ipoliecce HambIBa; K ~ 3 %,
K7—moTepn Ha yHOC IpPyHTA TEYECHHEM H BOJHEHACM BOJALI NP HAMBIBE IIONBOAHON
Y9aCTH MIOTHHEL
Ki=1-2%;
Kz —xoapdunmenr pasymnoTHeHHA (NEPEYIUIOTHEHHA) COOPYKEHMA IO CPaBHEHMIO
C HOIBOJHBIM KaphepoM:
Ky = (pdcoap/pdnn)'loo %.
IlpuBencHnble  k03h(HUUEHTEI CEXYeT YTOYHHTh WIPH ONBITHOM HAMBIBE B
TIPOM3BOACTBEHHBIX YCIOBHAX.
HeofxoaumMoe KonmMgecTBO TpyHTa, KOTOPOE CIEAYET pa3spaboTaTh B Kapbepe, PABHO:
Veap=KVrmp » T2
rae Viap — 06B€M IpyHTa B Kaphepe;
Vap — 06beM rpyHTa B COOPYXKEHHIH (IPOEKTHOE 3HAUCHHE).
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Pacuer HOPMBI OTMBIBA F'PYHTa NIPR BO3BCACHHH 3€MJIAHBIX HAMBIBHBIX IVIOTHH

Hopmy otMiiea (HO) ycTaHaBnuBaloT IO XapakTEpHCTHKE COCTaBa KaphepHOro TpyHTa
(TpyHTa BBIEMKH) C YHETOM IPUHATON TEXHOMOHH HAMBIBA 36MJTHOTO COOPYXKECHHA.

I'pyHTHI IECUaHO-TPABUAHBIX U MECYAHRIX KapbEePOB B 3aBHCHMOCTH OT MOKa3aTelell uxX
rpaHyJIOMETPHYECKOr0 COCTaBa M TEXHOJNOTMM HaMmblBa JIENATCS Ha MNATh Tpynn
(Tabanna J1.1).

Tabununa A1
Conepxanne dpakumii B | OTHoleHHe
coctase rpyHra, % CyMM
pasMep ppakua rpynTa | MpouentHoro | Koobdn- Pa3Mepbi
Homep Bua d, Mm copepxaHus LEHT F—
yRgnnd TpyHT TEXHOJIOTHH dpaKumi pasHo3ep- rpyHTa
TPyHTa HaMbIBa rpyHra d, MM HACTOCTH doo*, MM
d=0,10-0,25( d>2,0 vd>0,25 Keo,10 ’
>d<0,10
1 Pazno- HAsycro- <50 >5 >1 2,5-300 >2
3CPHHCTHIE POHHKI ¢
TIECKH TEXHOJIO-
C TpaBueM TUYECKUM
APYAKOM
2 |Cpenue- To xe <0 <5 >1 <5 <2
3EpPHHCThIE
MIECKH
3 Menko- » > 50 - - <5 -
3EPHHCTHIC
TIECKH
4 Menko- » <508 - <1 >5B -
' 3EPHUCTHIE H GonpimmH- GonbmnH-
MBUICBATHIE cTBE cTBe
NIECKM CIy4aeB cjIy4aeB
5 Passo- Onso- ~ - - - -
3€PHHUCTRIC CTOPOHHHH
HECKH co ceoboa-
C rpasuem, HBIM
cpenHe- OTKOCOM
3E€PHHCTBIE H
MEJIKO-
3ePHUCTbIS
MeCKH

* dog — pasmepbi (paxumit rpyHTa, Macca KOTOpHIX BMecTe C Maccoii Gonee Menxux ¢paxuni
coctaBngeT 90 % Macchl BCEro rpyHra.
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Jinst kaXA0H rpynmbl IPYHTOB U IPHHATOM TEXHOJIOTMH HAMBIBA COOPYXEHHS HOPMY
orMeisa (HO) onpenensiot no cieayromumM popMynaM B IPOUEHTAX K OGHEMY HAMBIBAEMOrO
COODYKEHHS:

nepBas rpya:

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

+0,9(d =0,01-0,05 mm)% +0,9(d = 0,005-0,01 mm) % +1,0(d <0,005)%; o
BTOpad rpymmna:

HO =0,025(d = 0,10~ 0,25 Mm)%+0,35(d =0,05-0,10 mm)% + @)

+0,8(d =0,01-0,05 MM)%+0,9(d =0,005-0,01 Mmm) %;
TPEThA IpyIHIa;

HO =0,05(d =0,10-0,25 Mm)%+0,3(d =0,05-0,10 Mm) %+

+0,9(d =0,01-0,05 MM)%+1,0(d <0,005)%; o
YyeTBepTas Irpynmna:

HO =0,11(d =0,05-0,10 Mm)%+0,5(d =0,01-0,05 Mm) %+

+0,9(d =0,01-0,05 Mm)+0,9(d <0,005)%; L
TATag rpyimna:

HO =0,15(d = 0,10~ 0,25 Mm)%+0,5(d = 0,05~0,10 mM) %+ 0s)

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

Ilpumeuanus

1 OTMBIB TpyHTa TpH OAHOCTOPOHHEM HaMbIBE TOHKO3EPHHMCTBIX M MbUIEBATHIX TPYHTOB, @ TAaKXKe MPH
HaMbIBe IPYHTOB B BOXY 6e3 ycTpo#icTRa 00BaOBaHKA, YCTAHABIMBAIOT NPH HPOEKTHPOBAHUH TEXHONOTHYECKHX
CXeM HaMbIBA COOPYXKeHHI C HCHOJIb30BAHMEM aHAIOTOB M PE3YJIbTATOB ONBITHOTO HaMBIBA.

2 B ciydasx, xor/Ja MpOeKTOM YCTaHOBJICHA L1e1ec000pa3sHOCTh HCTIONB30BAHUA 111 HaMbIBa COOPY KEHHH
KapbepHLIX TPYHTOB JUIM TPYHTOB MOJE3HBIX BbIEMOK Ge3 mpeNBapHTE/ABHOrO YAaneHHs BCKPBIIIHOFO COA,
CpelHEeB3BEIICHHRIN IpaHyIOMETPHYECKUI COCTaB, 10 KOTOPOMY ONMPENE/LIIOT HOPMY OTMBIBA, YCTAHABJINBAIOT
1o Bcelt ToJIIe Kapbepa (BbIEMKH) 0T OBEPXHOCTH 0 NIOAOHIBBI 33604.
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Hpanoxenne E
(pexomennyemoe)

PacueThi rpaHul 300 GPaKUHOHAPOBAHAS U OCPEAHEHHOTO 3€PHOBOI0 COCTABA
HaMbITOr0 FPYHTA B NOBEPEYHOM CEeYEHHH NJIOTHHbI

E.1 Pacyer rpanunm 30H ¢pakiHOHHPOBaHHS M OCPEJHEHHOTO 3EPHOBOTO COCTaBa
HAMBITOTO 'PYHTA B TIOTIEPEYIHOM CEYEHHH BHLUTOJHSIOT ISl HEOAHOPONHEIX [UIOTHH.

OpaknuoHHpOBaHHE TPYHTd — HpOLECC, IMONOXECHHBIH B OCHOBY KOHCTPYKILIMH
HaMBIBHBIX IUIOTHH M NPOSBIAIOIOMIACA B pacKiIafike 3€peH I'PyHTa MO KPYNHOCTH MO JJiHHE
OTKOCa HaMbIBa ¢ NIOCTENCHHBIM YMEHBIIEHHEM CpefHeHl KPYIHOCTH HaMBITOTO TPyHTa 10
Mepe yIaleHUS OT BHUIYCKA IyJIbIbI M3 PAaCTIPEAEIUTENLHOrO NyJIBIONPOBOAA.

E.2 Jlna HeoqHOPOZHBIX IUIOTHH C SAPOM, HAMBIBaEMBIX H3 I€CYaHO-TPaBHHHOIO
TPyHTa, COJAEpKAINETO WBUIEBaTHIC M IVIMHHUCTHIE (pakuuy, pacyeT TpaHul 30H
¢paxuuoHNpPOBAHKS BHITIOHAOT 10 hopMynam:

PacCTOsHHAE OT OTKOCA IUTOTHHEI JI0 BHYTpeHHEH rpaHuikl 60xoBo# 30Hb! Xi:

dm
X1=(0,01 b <I>0,.)L, (E.1)
d=2 MM
PacCTOsTHAE OT OTKOCA IVIOTHHBI 10 I'PAaHHUIIBI AAPA Xa:
dmn
X, =[0,01 ¥ <1>0,.)L. (E.2)
d=0,1 Mm

E.3 Jns HeoqHOPOAHBIX INIOTHH C LEHTPANLHOH 30HON, HAMBIBAEMBIX M3 I€CUAHO-
rpaBHHHBIX IPYHTOB PacueT PacCTOSHAA OT OTKOCA IUIOTHHBI RO IPaHULILI HEHTPAIBHON 30HEI
X3 BRIIONAOT 110 hopMyIie

X, =(o,01 di“ <I>0,-)L, (E.3)

d=0,25 mm

B dopmynax (E.1) (E.3) fo,m df CDO,-J,(O,OI df‘ mo,.),[o,m d‘z‘“ %)*
d

\ d=2 mm d=0,1 mm =0,25 MM
cojepxanme Beex ¢pakumit coorsercrBeHHO = 2 MM, = 0,1 MM, > 0,25 MM B cocraBe
KapbepHOTo IpyHTa, %) L — paccTosHie OT OTKOCA JIO OCH MIOTHHEL.

Ipameganue —- B pacuerax no ¢popmynam (E.1) — (E.3) BBOAAT OCpeNHEHHBIN COCTaB KapbEPHOTO
TpyHTa.

E.4 OcpennesHblit 3¢pHOBO# COCTaB HAMBITOTO TPYHTa B IIpeJieiaX BHINENCHHBIX 30H

($paKuMOHAPOBAHUS ONPENENIOT ¢ NOMOIBIO TrpadUKoB 3aBHCHMOCTEH o = f (SLJ
0

(pucynku E.1 -~ E.5), noctpoennnix B pesyierare 00GpaGOTKH NaHHBIX TEOTEXHHYECKOTO
KOHTPOJIA HAMBIBA PA3/IHYHBIX IIOTHH,

Ha nanneix rpadukax:
O — IMPONEHTHOE CONEPKAHNE COCTABJLTIOIIHX JACTHIL;
d; — KpPYIIHOCTb COCTaBNAIOLMX YaCTHI| HAMBITOTO IPYHTA;
dy — cpe/iHeB3BeLIeHHAsA KPYIHOCTD KAPhePHOTO IPyHTA:
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p=95
Zs doiD;
dy=L2—— (E.4)
7 90
rae dy; — cpenHeapMeTHIECKOE 3HAUCHNES KPYTIHOCTH i-if CTaHAapTHOH QpakuHy B COCTaBE
KapbEPHOTO TPyHTa;
i — IIPOLEHTHOE COicpXKaHKe i-i crangapTHOH ¢paxuny;
90 — cymmMapHOe colepxaHHe yUAThIBaeMBIX (pakiiiil B cOCTaBe KapbepHOro rpynra, %.
Hpumevanus

1 Ilpn BorwncnennH d, oTOpachiBaioTCs BCe Qpakusy Menbie ds B KpyIHee dos, rae ds U dgs — KpyTTHOCTh
4acTHL, COOTBETCTBYIONIA O0ECTICYEHROCTH 5 1 95 % Macchl B COCTABE KaPbePHOTO FPYHTA.

2 Orrowenue d/dy CHUMAIOT ¢ OcpeHeHHOMN KpHBOH rpadukoB W pasHod oGecnewenHocTH (10 %,
20 %, ...).

3 Bemmuuny d; (do, dyo, -..) Onpenenstor no gopmyne

d
d, =|=-d,. (E.5)
dy
C noMowpIo MOYYEHHEIX 3HAYEHHUH d; CTPOAT KPHBYIO 36PHOBOTO COCTaBa HAMBITOTO IPYHTa MO KaXAOH
30HE.
100
90
T 1P’

. 80 ’l
= 70 Y f
Z 60 1
£ i
o 50
=
g 40 y

30 ]
g ] ) ¥ [
C o2

[ 4
10 4
0 3
0.001 0,005 0,01 0,025 0,05 0,10,2 0,3 0.5 0,7 1,0 2,0 3,0 5,07,0 100200300500 100 d/d,

d
Pucynok E.1 - I'padux 3asacamoctn 0. = f (EI— AJA OJHOPOJHBIX NECUYAHBIX NJIOTHH
0
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Pucynox E.2 - I'padux 3aBrcumocra oL = f (——’— ANS HeOHOPOAHBIX IJIOTHH W3 MEJKOro
0

HeCYAHO-rPABHHNHOrO rPYHTa ¢ NeHTPaAbLHOH Nnecianoii 3onoi
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0
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d:
Pucynok E.3 — I'papux 3apacumocta 0. = f (j—j AJIf HEOAHOPOAHBIX NOTHH H3 KPYNHOIO
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Ipraoxenne XK
(pexomenayemoe)

IIpoexTHpOBaHAe NJIOTHH €O CTAJIbHBLIME ANadparmaMu

XK.1 I'pyHTOBBIE NNIOTHHEI CO CTATLHEIMA AHadparMaMu MOTyT GBITH PEKOMEHI0BAHEL:

JUIA CTPOUTEIILCTBA B CEBEPHON CTPOHTEIBLHO-KIMMATHIECKOH 30HE;

IpH OTCYTCTBHH BONM3H CTPOHMTEHCTBA PYHTOB, IPHIOAHBIX IUIS YCTPOHCTBA S1pa,
9KpaHa HIH 0OpaTHIX GHIBTPOB;

JUlst paliOHOB C OYEHB BJIAXKHBIM KIAMATOM;

BO BCEX JPYrHX CIyd4asX — IPH COOTBETCTBYIOLIEM TEXHHKO-DKOHOMHYECKOM
000CHOBAHIM MX NMPEHMYIIECTB Nepes] APYTHMHA BHAAMH IUIOTHH.

XK.2 IlnotwHEl cO CTANbHBIMHM JuadparMaMHd MOTYT BO3BOJMTHCS H3 KaMEHHON
HaOpOCKH, TOPHOM MacChl, II€CYAHBIX, TPaBHUMHbBIX, TIaJleYHHKOBEIX, IPECBAHBIX M
1eGEeHOYHBIX [PYHTOB.

XK.3 Cransusle aradparMbl MOTYT IPHMEHSTHCA B IIIOTHHAX BCEX KIACCOB.

X.4 CranbHyo muadparMy peKOMEHIyeTCs pacroarath B Telle IIOTHHBI BEPTUKANBHO
B IJIOCKOCTH, IPOXOAAINEH II0 ocH rpebus 1 o 6poBKe BEPXOBOIO OTKOCA.

X.5 Compsxenue cranbHo¥ auadparMbr ¢ OCHOBaHHEM IUIOTHHBI M GeperOBLIMH
CKIOHAMH JIOJDKHO OCYINECTBIATBCA ITOCPEACTBOM OGeTOHHOrO 3y6a, IUIMTBI MM
NEMEHTAIMORHOM MOTEPHBI € YCTPOMCTBOM 110 OHOPHBIM O9J€MEHTOM JAnadparMsl
MEPEMETPATILHOTO INBA U3 GMTYMHBIX MM JPYrHX THAPON3CJIAIMOHHBIX MATEPHAJIOB, JH00
apyruME  cnocobaMu, 06ecIeuHBajOEMK CMCIEHHE OHOpBI JuadparMbl 1O OMOPHOM
IJIOCKOCTH NPH BO3JEHCTBHH TOPU3OHTANBHBIX HAIPY30K, a Takxe BOJOHETPOHALAEMOCTD
mBa. C 6ETOHHBIMK COOPYKCHHAMH, BCTPOCHHBIMY B INIOTHHY (BOZI0COPOC, BONONPHEMHHAK U
Ip.), CTANBHYIO AuadparMy peKOMEHAyeTcs CONpArarh 3aieikoif ee B GETOH YCTOEB, HO C
yCTpOHCTBOM B Helf B  HENMOCPEACTBEHHOM ONHM30CTH OT YCTOd BEPTHKAILHOTO
nedopManHoHHOro INBa-KOMIEHCaTOpa, obecmevumBaomero cMemenms (6e3 HaTsXeHns)
nnadparMel oz BO3ACHCTBHEM rOPH3OHTATBHEIX HarPy30K.

X.6 Cramprbic quadparMsl clIeAyeT BBRIIONHATL M3 HEJCIMPOBAHHBIX YIJCPOMHCTHIX
crayielt ¢ npegenoM mnpouroctd 300 — 400 MIla u otaocuTensHsM ymaaeaneM 20-30 %. B
YCIIOBHAX JUTHTENLHOTO BO3/EHCTBHS Ha JuadparMy HH3KHX TEMIIEpaTyp Hapy»KHOTO BO3IyXa
(umxe Muryc 40 °C) 1o ycnoBAsM NPOH3BOACTBA PAGOT peKOMEHAyeTCa NPUMEHATH CTalb
cnokoiHoro mwiasnenus tana BCt3Mnc2 mm BCr3IMmc3.

XK.7 B cramsHOE jmadparMe cieAyeT MpeXyCMATPHBaTh BEPTHKAJIbHBIC H
TOPH3OHTANLHBIE JehOpMAalMOHHBIE INBEI, MECTONONOKEHAEC KOTOPBIX OIpeneNseTcs
COOTBETCTBYIOIMMHY PacueTaMH.

.8 KommuecTBO B MECTONOJOXEHHe BEPTHKAIBHLIX AeOPMAIOHHLIX IUBOB B
IadparMe Ha3HAYAIOTCA MCXOIS M3 SMIOPH €¢ INIAHOBBIX rOPH30HTANHHBIX CMEIIEHHH oT
JeACTBHS THAPOCTATHIESCKOTO NAaBIEHMA C y4ETOM BO3MOXHBIX MECTHBIX AedopMaiuit Tema
IJIOTHHBL, pebeda CTBOpa, FeONOrHYecKoro CTPOSHUA OCHOBAHHA. OOA3aTENLHBIM CICTYET
CYHTaTh YCTPOHCTBO B JWadparMe BEpTHKANBHEIX IIBOB B MECTaX PE3KOTO H3JI0Ma
TIOBEPXHOCTH OCHOBaHUA (CemoBuHe, Oyrpax, 60pTax KaHBOHA M Ap.), 8 TAKXKE B MECTax
salleky auadparMel B yCTOM GETOHHBIX COOPY)XEHHMH ¥ Ha IPaHMIAX yYacTKOB OCHOBAHHS,
CIIOXEHHBIX I'PYHTAaMH, PE3KO OTIMIAIOITIMHECS 10 XeopMalMOHHBIM CBOMCTBAM.

XK.9 KonudectBo B MeCTOMONOXECHHE TOPU3OHTANBHBIX Je(GOPMAlHOHHEIX IIBOB B
CTaNbHOM JuadparMe Ha3HAYAIOT PACUETOM M3 YCIIOBHS 00SCIEHCHH NPOYHOCTH JuadparMbl
Ha CXaThe, KOTOpOE BO3HMKAET BCHEACTBME TPCHHA O €€ NMOBEPXHOCTL IPYHTOB NPH3MBI
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IIOTHHB! NPH HX OCajKe M JedcTBus CoGCTBeHHOro Beca amadparmsl, Hanpsxenwe ¢ B
nuadparMe onpenensoT no gopmyie

QN 1 OK.1)
4, Ya

(o]

rae O — Bec auadparMsl;
N — narpyska na quagparmy OT TPEHHA PYHTa;
Ry — pacueTHOE COTIPOTHBIIEHHE CTAIA CKATHIO 110 IIPE/IENY TEKYIeCTH;
Yn — K03 OHUIMEHT HANEKHOCTH IO OTBETCTBEHHOCTH COOPYKCHHS;
Ay — n0omanb MONepeyHoro ceueHus auadparmml.
TipuMedanne — PacueT BeeTCA HA CIMHMUIY ATUHEI IVTOTHHEL

Harpysky na jmadparmy wa riyGuHE X OT TpeHMS I'PYHTA Tela IUIOTHHB! ONPENEIIIOT
KaK Npom3BejicHue GOKOBOTO JaBJIEHHS HA Hee IPyHTa Ha KOS(GHIMEHT TPEHuUs IPyHTa Mo
cram

N'(x)=|if2'(017“1+927"2 +F’3)g]f’ (K.2)

TZE P1, P2, P3 — COOTBETCTBEHHO, IUIOTHOCTh I'PYHTA BEPXOBOW H HH30BOH NpPH3M INIOTHHBI
U BOJIBL,
A1, A2 — k03 duLEEHTE 60KOBOIO JaBIeHHS TPYHTa NPA3M INIOTHHBI Ha aHagparMy;
& — YCKOPEHHE CHJTBI TSKECTH;
f—xo3hHIHEHT TpeHHs TPYHTA Tena IUIOTHHBE IIO TOBEPXHOCTH CTaTbHOM
AHagparMsl;
x — DTyOHHA PACIOIOKEHHA PACISTHOrO CEYEHUS OT IPeOHA IIOTHHEL

Paccrosnue x| oT rpe6HS IUIOTHHBI 0 NEPBOTO IOPH3OHTANBHOIO ASHOPMAIHOHHOTO
WBa ONpPEHEAIOT IOAOOPOM. 3aJaBUIMCh NpEABAPUTEIBHO TOMIMHON auadparMel H
OpAMHATOH X, ONpedensioT 3HayeHHs ((x;) u N(x;), a Takke MpPOBEPAIOT YCIOBHE
NPOUHOCTH.

MecTomonoxeHne BTOPOTO, TPETBETO M BCEX NOCHEAYIOMHX IUBOB ONPEHEAIOT
NOC/IEAOBATENIbHBIMA ~ pac4eTaMH  HaIPSHKCHHOTO COCTOSHHA (PparMeHToB JxuadyparMsr,
PacmONIOXKEHHBIX MEXIY ABYMs COCEAHMMH IIBAMH C OPAHHATAMM X, H Xp+1. B 3TOM cirydae
Harpy3ky N(x) BEIMUCIIAIOT KaK PasHOCTb:

N(x)=N(%,41)-N(x,). (K.3)

3
B onopHoM ¢parmente auadparmsl B Ipefesiax 30Hsl €ro u3ruta, paBHOM x = =
4f_-
4E1

B dopmyne (JK.1) yuuTHIBAXOT BIMAHHE OMOPHOrO0 MOMEHTA M CHIILI TPEHMS ONOPHI IO
ocHoBanMIO (k— xodddunuentT nocteny, EI — KecTkocTs AnadparMsl).

Jns  npeABapHTENbHOrO  NPOCKTHPOBAHHS — CXeMbl  paspe3kn  auadparMsl
TOPH30HTaTBHBIMH JehOpMallMOHHEIME HIBAMH DEKOMEHAYIOTCSA rpaduKy, NPHUBEICHHBIE Ha
pucynke X.1.

XK.10 B mectax pacnonoxeHus B auadparMe BepTHKANBHLIX OIBOB YCTPaMBAlOTCH
TaKXe IONepeyHbie (IepMETHYHBIC) Ae(OpMalHoHHBEIE BRI B €€ OTIOPHOM 3JIEMEHTE II0
THIY, IPUBEACHHOMY Ha pucyHke X.2,
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X.11 3pavenns ko3¢ (HIMEATOB TPEHHA NECHAHBIX, IPABMIHBIX H TalICYHHMKOBBIX
TPYHTOB Tela IJIOTUHBI HITH IIEPEXOIHBIX CIOEB IO CTAIBHOM Jmadparme peKOMeHIyeTcs
Ha3Ha4aTh 1o rpadukaM Ha pucyske X.3 ¢ nocneayroluM X YTOYHEHHEM ClIELHANLHBIMH
HCIIBITAHHAMH 111 KOHKPETHBIX CITy4aeB.

.12 OxoHyaTenbHble pa3Mepbl KOHCTPYKTHBHBIX 3JIEMEHTOB NMpOQMIA IUIOTHHEI, ee
MOA3EMHOTO KOHTYpa, TOJMMHBI AHadparMel, mara AeOpMalMOHNEIX LIBOB YTOYHSAIOT IO
NaHHBIM CTATHYCCKHX, AHHAMHYECKHX H (PHIBTPAUMOHHEIX PACYETOB IUIOTHHBL.

XK.13 Jina onpeneneHus TOpU3OHTANBHBIX CMEWEHMIt M mporubos muadparMer
PEKOMEHIYETCA HCMONBb30BATh METONUKY €€ pacyera Nno cXeMe OaiKu KOHEYHOH JKECTKOCTH
Ha yOpyroM HOJATIMBOM OCHOBaHHM, B KayeCTBE KOTOPOTO PacCMaTpPUBAETCA HH30BasA
TIpM3Ma IIOTHHBL [1ofaTnHBOCTS HU30BOI NPU3MBI BeIpaxaeTca xodddunnentom noctenu k,
H3MEHAIOMIMCA 110 €€ BBICOTE.

Cmemenue onops! JuadparMbl IMATHPYETCS B PACIETHOM CXEME BBEICHUEM B OTIOPHOE
CeYeHMe PeakTHBHOH cubl TpeHus Ty ¥ MoMeHTa M) (pucysok XK.4).

L 720] T T ICT™ T T 1 Lm 6o
NI |
60 o 50 -
- \ au\ / 0.2 N d‘\\ f =i,3
50 \o & 40 \e\e
ol P XK NAS
\ N\F 30 A \( N
30 75 N CANS T SR\ N
- o \\) N 5 N
20 " i 10 N D N Bt s
10—t B ™ 0
D R e 2o o v o 0720 407 60 80 100 120 140 160 150 200
0 - M
0 20 40 60 80 100 120 140 1_6018(19200
M
LM 5¢ S\] ¢ L,M 5 l
4 N - 4 5+
AN /=04 AL J={0.5
0 X% o1
P
+ N \f)" e
20r—yIN\> g 20 |
g M RN
10 \ I~ 10 \\ﬁ\ \\_ e S
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020 40 60 80 100 120140 160 180200 0 20 40 60 80 100 120 140 160 180 200
' Hom

Pucynox 7K.1 - 3asncamocTh DACCTOSIHHA MeXKAY FOPH3OHTANBHBIMH IMBamMH Auadparvbi
mo Boicote L, or Tommuuel Aradparmel 5, BeamuuHbl KodpduumenTa Tpemms TpyHTa
no Auadparme ' B BhicoTht AHapparmbr H
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1 — nuadpparma, coemHeRHas ¢ GETOHHEIM 3y6oM; 2 — yIIOTHEHHE Ae(OPMALMOHHOTO 1IIBA ONOPHOFO
3NEMEHTA; 3 — OTIOPHBbIH JEMEHT Inadparmsl; 4 — GHTYMHOE IOKPBITHE; 5 — GeTOHHHIA 36

Pucynox 2K.2 - Y ctpoiicTso Aed0pMANROHAOro WBA B ONOPHOM JieMenTe AHAGPArMbl
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I — rpynT BaXHOCTBIO 2-7 %; 2 — rpyHT BiaxkunocTbio 100 %; 3 — rpyHT Npy nokpeITan AHadparMsl GUTYMOM

Pucynox 2K.3 — 3aBucamocts ko3 PHInEenTA TPEHHA rPYHTOB MO cTanbuoli Auadparme
OT HX KPYRHOCTH H BI2XKHOCTH

X.14 HanpsxerHO-1eOPMHPOBAHHOE COCTOSIHHE MIOTHHBL CO CTANIBHON suadparMoit
PEKOMEHJYETCS pacCYMTHIBATE YHMCJACHHBIMH METOAaMH B IOCTaHOBKE YNPYToW HiIH
yIpYTOTIacTHUeCKOH 3aJayH C YYeTOM NOSTalHOIO €€ BO3BEACHMS M  HAIOJIHEHHS
BogoXpanuiauma. IIpy pacuere MIOTHHEI C TOJBHIKHON B onope AnadparMoii peKoMeHAyeTCs
YUHTBIBATH HPOCKANb3bIBAHNE GOKOBBLIX NPH3M IUIOTHHEI 110 OCHOBaHMIO BOMH3W auadparMby
BBEJICHHEM B PaCYETHYIO CXEMY CKOJB3SIIAX OMOP.

B pacyerax Heo6XOAMMO yUHTHIBATH COGCTBEHHBIH BEC € YYETOM B3BEIIMBAOIICTO
JeHCTBUA BOJEL, THAPOCTATHYECKOE JaBliCHHe, CHIBI TpeHUA GOKOBEIX UpHU3M no anadparme
U B €€ OMOPHOM CEYECHHH.,

JK.15 Mcxons M3 TOro, uto TOHKas CTaibHas auadparMa HPaKTHYECKH IOIHOCTBIO
IepenaeT aKTHBHYIO IOPH30HTANBHYI0 Harpy3Ky HH30BOM HpH3Me, OOUIYI0 CTaTHYecKyio
YCTOHYMBOCTb HH30BOHM NPH3MBl pPEKOMEHXYETCS MpPOBEPATh Ha IUIOCKMH CABAT MO
TIOBEPXHOCTH OCHOBAHWUs.

XK.16 TomumuHy crambHoN AuadparMbl IPH COOTBETCTBYIONEM OOOCHOBAHHU MOXHO
Ha3Ha4aTh, JoIyckas paboTy CTajiM B KOHCTPYKLHHM Ha npeziene ee TeKydect. uadparma
JIOJKHA OTBEYaTh TPeOOBAHUAM KOPPO3HOHHOM JIOJITOBEYHOCTH.

Jlnd ceBepHOH CTPOMTENHHO-KIMMATHIECKOH 30HBI 3HAYEHHE TONIIMHBI CTAIBLHOM
JuadparMbl C y4eTOM KOPPO3HH H OLIEHKY ee JOJITOBEYHOCTH PEKOMEHIYeTCs IPON3BOAUTS,
HCXOI 3!

pacdeTHBIX 3HAYCHWH CKOPOCTH PaBHOMEPHOH KOPPO3HH CTalH B BOAHO-TPYHTOBOH
cpexe u,= 0,004-0,005 mm/roz;

rpaduxa, Ha pucynke XK.5, a Taxxe hopmyIIBL:

0,114

— 40,0028, OK.4)
(1+5,361)°

4 =

TA€ ¢— IIATeNBHOCTE KOPPO3UH, TOHBL
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Py ~ pacdeTHas Harpyska Ha RuaQparMmy; Opx) — PEAKTHBHbIE HAaNpAXEHHS B IPyHTE HHM30BOH NpPHU3MBI;
M, Ty — COOTBETCTBEHHO peaKkTHBHbIE MOMEHT M CHJIa TpeHnd, HAeliCTBylomWe B OfNOpe AMa(parMbl;
X; — CMelleHns quadparvsl; A — BeicoTa auadparmsy

Pucynok K.4 — Cxema pacuera gnadgparmel kak 6ajJxn Ha yIpyroM 0CHOBAHHR

XK.17 B ycnoBuaAx pa3BHTHA SA3BEHHOH KOpposumH JuadparMy pPEKOMEHIyeTCs
obopynoBaTh CHCTEMOHM SIEKTPOXMMHUECKOH (KaToJHOH) 3amuThl. PacueTHyio ckopocTb
A3BEHHOM KOppO3UH CTaubHOHW auadparMbl B YCIOBMAX CEBEPHOH CTPOMTENHHO-
KIIMMaTHYECKOM 30HbI pekoMeHayeTcs npunuMats 0,02-0,05 mm/rox.

Ilpn moHTaxe guadparMei B Hell PEKOMEHIYETCS YCTpaHBaTh CIUIOMIHYIO IOJNOCY
3a3eMIICHUA.

U0, MM10
0,09
0,08
0,07
0,06
0.05
0,04
0,03 X
0,02 &\
0,01 =

0

2 4 6 8 10 12 14t rons

Pucynok JK.5 — Msvenense cpeanei ckopocTH Koppo3un cTajibHol nuadparme
B BOAHO-TPYHTOBOH cpene CeBepHoii CTPOHTEILHO-KJIHMATHYECKOH 30Hb]
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Hpuaoxenne K
(pexomenayemoe)

PacyeT ycTOHYMBOCTH 0TKOCOB N0 ¢M0C00Y HAKJIOHHBIX CHJI B3AHMOAeHCTBHA

B gucne pexoMeHIyeMBIX METOAOB pacyeTa yCTOHINBOCTH OTKOCOB IPYHTOBBIX IUTOTHH
Ha3BaHBl METOMBI, ONEPHPYIOMME C PACWICHEHHOH Ha BEPTHKAIBLHBIC SJIEMEHTHI NMPH3MOM
oOpymenus M ¢ IPOM3BOJNBHOM HIM KPYIIONMIMHAPHYECKOH TOBEPXHOCTBIO CJ(BHTa,
YIOBJIETBOPSIOLINE YCHOBHAM PABHOBECHSA B NPEHCTBHOM COCTOSHHH.

B xavecTBe TakOBBIX MOryT OBITH HUCHONL30BaHBI METOABI, OCHOBAHHbIC Ha THIOTE3E
HAaKJIOHHBIX CHJI B3aUMONCHCTRBHS MEXY SJIEMEHTaMH MPH3MbI OGPyIICHAS.

Vron HakJIOHa K TOPH30HTY CHJI B3auMOJEHCTBAA MOXET GBITH OTNpeaeNiel U3 yCuoBui
paBHOBecHs Ipu3Msl OOpYIIEHHs B NPEAENEHOM COCTOSHHM, KOTOPOE JIOCTHIaeTcs
IPONOPIMOHANEHEIM H3MECHEHHEM XapaKTEPHCTHK IMPOYHOCTH TIPYHTOB OT PacuUeTHBIX
3HaYeHUH tgQ ¥ ¢ 0O KPHTHYECKUX 120« ¥ Cyx. IIpH mpOM3BONLHON MOBEPXHOCTH CABHIA IS
ONEHKY YCTOMYMBOCTH NMpH3Mbl OOPYIICHAS CONOCTABIAOT HPOEKLHH PAaBHOACHCTBYIOMNX
aKTHBHBIX CHJI Fg ¥ CHJI COIpOTHBNEHHMs Rp Ha HanpasieHme CHUNI B3amMmoneictsus. Ilpu
KPYTIOLMWINHAPHYECKOA TIOBEPXHOCTH CHBHTa MOXHO CONOCTABJIATH KaK MOMEHTHI
PaBHOJIEHCTRYIOIMX 3THX cull F, Ry OTHOCHTENLHO OCH TOBEPXHOCTH C/ABHra, TaK M HX
NPOEKIYH.

KputepaeMm ycToHYHBOCTH HPH3MBI 0GPYNICHHS SBJIAETCSA COOTHOIICHHE!

R
YieF Sly—, .1

TI€ Yic, Yoo Yn — KOIDPUUMEHTEl CcOYCTaHHM HArpy30K, YyciaoBhil paGoTel, HaAeKHOCTH
TIO OTBETCTBEHHOCTH COOPYIKEHHA.
Otkoc ycroiumB, €cnd oGecmedeHa YCTOWYHBOCTD NPH3MbI OOpYIICHHA ¢ Haubosee
OIIaCHOM MOBEPXHOCTHIO CBHTA.
Ipoexuun paBHOJSHCTBYIOIMX OMNpPEASNAIOT H3 YCJIOBHS PaBHOBECHS 3JIEMEHTOB
npu3M o6pymeHus (pucyHok M. 1) o ¢popmynam:

Fg =Y Qsin(p+3)

Ccos¢@ #.2)
Rp =Y Qcos(B+3)tg(e+p-a)+ X —F—""—[" ’
£=XQcos(B+5)tg(e+p-a) zcos(<p+B-a)
rae Q = qdx — paBHOACHCTBYIOINAA AKTHBHBIX CHJI, ACHCTBYIONIMX Ha IEMEHT NPH3MEI
o6pyLeHns;
B — yrox HaKIOHA K OCH X CHJIbI B3aHMOJCHCTBHA E MEXIY TEMEHTAMH TIPH3MBI
obpyiueHns;

dx — NIAPHHA TIPU3MEI;
8 — yron oTKICHEHHS CHIBI ) OT BEPTHKAIN;
0L — YTOJI HAKJIOHA 3JIEMEHTa IOBEPXHOCTH CABUTa K TOPH3OHTY;
C = ¢ds — cHia CUeIUIeH s, ASRCTBYIONAst Ha SIEMEHT IOBEPXHOCTH C/BHTA, JUIHHA yTH
KOTOPOTO ds.
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% V o, pds

Pucynox H.1 — Cxema ¢, ReHCTBYIOIEX HA JACMEHT NPA3MBI 00pYMenus

MoMEHTEI paBHOAEHCTBYIOIHAX ONPEAE/AIOT IO GopMyiam:

Fy= rZQ[sin(oH»S)—ésinS]

R = Y[Z Q-cos(p+8)-sing . Ccos(B-a)coso

, n3)
B cos(@+p—a) cos{@+p—a) ]

Izie 7 — pagHyc MOBEPXHOCTH CIIBHI;
b ~ BO3BBIIICHHE TOYKY IPHIOKEHHAS CHIIBI () HAJ NOBEPXHOCTHIO COBUTA.
Yron B B 060uX CiTy4yasdX JOMYCTAMO OLPEAENATH N0 IPHOIMKEHHON 3aBHCUMOCTH

B_Z(a+8)dx
=g

VCeToH4MBOCTE OTKOCA B TIPEATIONONECHHM KPYTTIOMMIHHIPUYIECKON IOBEPXHOCTH
casuTa MOXHO npoBepsaTh no dopmynam (M.2) u (1.3). OtHomenns Ry/Fy u Rg/Fg — pasuble
MEXaHHYECKHE MOHATHS, [I03TOMY OHEHKW YCTOMYHMBOCTH IO HHM MOJyYalOTCS PasHbIMH.
Onnako 3TH OlleHKH coBIIafaoT npu R/F = 1 u gocraTouno 6au3ku mpu R/F < 1,3,

Ecnu npHHATE B KayeCTBE YHHMBEPCAIBHOH OLEGHKH YCTOMYHMBOCTH OTHOLICHHE
tgo / tgpr= c / cx, T.€. MOKOOpaTh TaKHe 3HAYEHHA XapaKTEPUCTHK NMPOYHOCTH, MPH KOTOPBIX
Ry = Fy u Rg = Fg, pe3ynbrarhl pacyeTa 000MMH cnoco0aMu JOJDKHBI COBHajarTh. TaKoi
pacueT MOXET CIYXKUTh KOHTPOJIEM INPAaBHIBHOCTH OMNpPEJACTEHNs yria B, T.e. coOmoaeHus
YCNOBMi PaBHOBECHS NPU3MBI OOPYIICHHS B TpEACHABHOM COCTOSHMH A HaieHHOR
HanboJiee OTIacHOH TIOBEPXHOCTH CHBHTA.

BrusrMe BOJIB, HACBIIAIOMEHR OTKOC, IONYCKAETCA YYHTRHIBATE ABYMs cIiocofaMu:

(n.4)
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BeC IPYHTa B Ipe/ie/lax KaxIoro SMEMEHTa ONMpeNeiIAoT ¢ YIeTOM €€ KalHUIIPHOTO
TMONHATHSA, @ TO KOHTYpy OJIEMeHT2 (IOBEPXHOCTH OTKOCA, MOBEPXHOCTH CHABHTa H
IUIOCKOCTAM pasfeiia MEXIY 1€MEHTaMH) ONPCACIIOT AABJICHHE BOAB! (HIBTPALHOHHBIM
pacdyeroMm;

BEC TPyHTa 3JIEMEHTA ONpPEAC/AIOT C YYETOM €ro B3BEIIWBAaHHA BOJIOH; Ha ypOBHE ee
NOBEPXHOCTH K IPYHTY NPHJIAraioT KanWUBIPHBIE CHIIBL, ¥ K HAaCHICHHOMY BOAOH oObemy
IPYHTA JIEMENTA NPAJIAraoT GUIBTPAMOHHEIE CHIIBL, ONPEJICTsSCMbIE PacIeTOM.

O6a cmocoba MAOT TOXAECTBEHHblE pe3yJLTaTHl M PacIpOCTPaHAIOTCA Ha
HEYCTAHOBHBUIYIOCH (DUIBTpAlHIO, B TOM YHC/Ie IPH He3aBepIICHHON KOHCONHIALAM FPYHTA.
IIpu poluucneHMM aKTHBHOW CHIBI Fr M aKTHBHOrO MOMEHTa K NaBieHHWE BOABI 1O
TUIOCKOCTSAM pa3fiella MOXHO He YIUTHIBATh: B CyMMe OHM paBHEI Hyo. [1py srraucienun Fo
MOXHO HE€ YYHTHIBaTb TaKkKe JaBJleHNE BOABI MO KPYIJIONWIMHAPHIECKOH IOBEPXHOCTH
C/IBHTa, TAaK KaK €0 MOMEHT PaBEH HYJO.

BnusHue ceHCMHYECKMX BO3JEHCTBHII HAa OTKOC ONpEACHAIOT B (opMe 0ObEeMHBIX
CEHCMMYECKUX CHJI, ACHCTBYIOIMX Ha 0OBEM IPyHTa Ka)XKROro 3JIEMEHTa ¢ YYETOM €ro
HaCeIIeHHMs BOJOH, M H3MEHEHMS JaBJICHHA BOJBI Ha MOBEPXHOCTH OTKOCa B Mpejesiax
9NIEMEHTAa.

B pacuerhi OTKOCOB € y4YeTOM CeHCMMYECKMX BO3ACHCTBUM BBOIAT JUHAMHYECKHE
XapaKTEPUCTHKH IIPOYHOCTH TPYHTOB, €CJIM OHM OTJIHYAIOTCS OT CTAaTHYECKHX, a TaKXKe B
COOTBETCTBYIOUIHX CIy4YasX yYHTHIBAIOT BOSHHKHOBEHHE M3GBITOYHOIO IOPOBOrO IABICHMSA
KaK CeJICTBUA CEHCMHYECKHUX TOIYKOB.

CelicMuyecKie BO3SHCTBHSA OTHOCATCA K OCOOBIM HAarpy3kaM; IIpH HX Y4eTe APyTHe
ocofble Harpy3K MOXXHO HE YUHTBIBAT.
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Hpanoxenne K
(pexomennxyemoe)

OcobGenHocTa pacyeTa achaabrofeTOHHLIX AAadparm U HX BAHAHAE HA PaboTy
MJIOTHHBI

K.1 Hlpu pacuere Bimsnusa acdansToGeTOHHBIX nuadparM Ha paboTy IUIOTHHEL,
acdanbTobeToH B AHAdparMe paccMaTpUBACTCH KaK TsDKeNast KHMAKOCTh ¢ K03(huuueHTOM
60KOBOTrO JaBNEHHA 1, PaBHBIM ITOKA3aTeNO ero nomsydectd (n < 1). 3HaueHuA noxasareis
NOJI3YYECTH, 3aBUCAINIE OT cocTaBa acdansTobETOHa W OT BA3KOCTH OHTYMa B €T0 cocTaBe
(ot Temnepatypsl acpansrobeToHa B KOHCTPYKURH), pnBeeHs! B Tabmine K.1.

Ta6nuuma K.1-3aBEcAMOCTS NOKA32TENs HOJI3YIECTH achaabTOBLIX MaTepuasioB(1)
0T BA3KOCTH CTPYKTYPHPOBAHHOTO B HX cocTaBe GHTYMa(Ns40) M OT
00BeMHOM KOHNEHTPAHA B HX COCTABe MHHepaJILHO# YacTH (C,)

c BsiakocTs Sutyma B cocTase acanbToGeToRa NMPH COPOKAMHUHY THOM CONPOTHBACHUH N5 40, MTya3
Y -10° 107 -10° -10° -10% 10" 10
0,5 0,69 0,66 0,62 0,58 0,51 0,41 0,27
0,6 0,58 0,57 0,55 0,53 0,48 0,37 0,25
0,7 0,46 0,47 0,47 0,45 0,40 0,32 0,21
0,8 0,30 0,32 0,34 0,34 0,32 0,25 0,16
0,9 0,15 0,16 0,16 0,16 0,15 0,13 0,08

K.2 Hanpsxenno-nedopMupoBanHOe COCTOsAHME AuadparMel onpenenserca W3
yCnoBHs, 4ro NOBeAcHHE achanpTobeToHa B nmadparMe HOA Harpy3Koil ONHCHIBACTCA
COOTHOIIEHHEM:

h
e=2L, (K.1)
4
TI€ € — OTHOCHTeNbHas JedopManua achansTobeToHa B Auadparme;
t — Bpems paboThl achansTobeToHa B uadparme NpH HANPSHKEHUH O
A —Mogyns xecTKOCTH acdaneroberoHa (Momyns JedopMaluH, NpPHBEICHHBIA
KO BPEMEHM Harpyxenus 1 c).

K3 Tlpm pacuerHoM oOmpejeNeHMM COXpaHeHWs NPOYHOCTH M CIUTOLIHOCTH
achanbTobeTOHHBIX MuadparM B Telle IUIOTHHEI CEAYET OPHEHTHPOBATHCA Ha CIEHYIONIHE
TI0JI0XEHHA, YCTAHOBJICHHBIC Ha OCHOBE HATYPHBIX HaGIrONeHHI:

achanprobeTon B muadparme HA IpH KAaKMX YCJIOBHSX HE paspylINTCA, €CIH
JAEHCTBYIOIME B HEM HaNpAKCHWs HE NPEBBNUAIOT Ipeiena €ro IIMTEeNbHOH MpPOYHOCTH
O n.np (PABHBIH MpeziesTy €ro TEKyJecTH);

ope AclictBMH B OuadparMe HanpsDKCHHH, NPEBBILAIOIIMX MpeRed TeKyd4eCTH
achanprobeToHa, [MadparMa He pa3pyMIHTCA, C/IH BEJMYMHA HanpsHKCHUH JEHCTBYIOMMHX B
pacueTHO}i ee 30HE B PacCMATPHBACMBI MOMEHT BPEMEHM HE NPEBBINACT MX JOIYCTHMBIE
3HAYCHHA.

Heficrayromue B acdansrobeToHe quadparMbl B MOMEHT BPEMEHH ¢ HANIPSKEHUA MOTYT
6LITH OnpeieNeHs! 1o Gopmyte
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JlonycTHMbIE HX 3HAYCHHA ONPEACILIIOTCS [0 COOTHOMICHHIO!
B
}c]_F. (K.4)

B ¢popmynax (K.1 - K.4):

Ouan — HAYAIBHOE (B3ATOE 32 HCXOAHOE) HaNpsAXKeHHE B achaibToOETOHE KOHCTPYKIINHY,
¢t — BpeMs HaOJFOZIeHH (pacdeTHOE BpeMs), C;

m — HOoKa3aTeb JUTHTENBHON MpoYHOCTH achansrofeToHa KOHCTPYKIMH; €r0 IpHUMEpHbIE
3Ha4YEHUs, 3aBHCAIME OT cocTaBa acthanbToGeTOHa M OT BA3KOCTH OHTyMa B €ro
COCTaBe IIPH PacyeTHOH TeMnepaType, NIpHBeAcHbI B Tabmume K.2;

Ro—npenen mpouHoctH acanbro0eToRa AHMagparMbl NPH DPAcCMaTPABAEMBIX YCJIOBHSAX
H CXEME €ro Harpy>XeHus, IIPABEACHHOMH K OAHOCEKYHIHOMY CONPOTHBICHHUIO,

Tlpu WHTEHCHBHOCTH HapacTaHWA HaNpSXKEHHH B KOHCTPYKIMH [pPEeBHINAIOIMX
HHTEHCHBHOCTh MX pellaKcalluH, pacdeT AuadparMbl BEJETCS IO JOIMYCTAMBIM CKOPOCTAM
OTHOCHTENBHBIX Hedopmanuit acdamsToGeToHa muadparmbl (B HEKOTOPHIX CIy4yadX — N0
JIOIYCTHMBIM NpeaeIbHBIM UX 3Ha4eHUAM 14 achansTobeToHa MuadparMer).

Crygaiiusle TpemmHbl (WIBBI) B achanbToOeToHe ABaGparMbl ¢ TEUCHHEM BPEMEHM
3aKpBIBAIOTCA U OMOHOJMYMBAIOTCA, HO TOJBKO IIOCNE TOTO, Kak B TpEmmHe (IBeE)
NOABJIOTCA CKMMAIOLIME HanpskeHHs. Ecnu 3HavyeHds CXUMAIONMX HaupsDKeHHH He
IPEBBIIAIOT IpefeT TeKydecTH (Npenen MIHTENBHOH IpouHocTH) actansroberoHa,
TPEIIHHBL 3aKPHIBAIOTCA, HO KaK TOJBKO 3HAYCHHE HANPMKCHHA O0XKATHA Copx, IPEBBICHT
npenen Tekydectd achanbTo0eTOHA, TPEIIMHA B HEM HAYWHAST OMOHOMMYMBATLCA. Bpems
OMOHONHYMBAHUA TPEIHHBI (1IBa) MOXKET OBITH ONPEIENEHO O COOTHOIEHHIO!

(2113,26-3,46 206K 4 (K.5)

0-Iw‘C)I(A

Mpumedanue — CoOTHOLIEHME ACHCTBATENBHO IUWL NPH YCIOBHHM Cogx. = Oy e -

Tabnuuna K2-3aBncnmocTs mokasareisi JJINTEHbHOW NPOYHOCTH achajbTOBBIX
MaTepHamoB (7) OT BA3KOCTH CTPYKTYPHPOBAHHOrO B MX COCTABE

OuryMa (Msqe) H OT 00bLeMHOH KOHIEHTPAaNMH B HX COCTABE
MHHepanbHoii wactn (C))

c BsisxocTs Gutyma B cocrage acdansToGeTOHa PU COPOKAMHHY THOM CONPOTHB/CHHKH 15 49, ya3
Y -10° -107 -10° -10° -10"° -10" 10"
0,5 0,24 0,29 0,36 0,43 0,34 0,18 0,08
0,6 0,24 0,28 0,32 0,38 0,31 0,17 0,09
0,7 0,24 0,27 0,32 0,32 0,26 0,16 0,10
0,8 0,22 0,26 0,30 0,25 0,21 0,16 0,11
0,9 0,22 0,25 0,23 | 0,19 0,14 0,12 0,12
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Hpuaoxenne JI
(pexomenayemoe)

OneHka cOCTOSIHHS, OCHOBHBIE BH/Ibl HAPYIIeHHH, peMORT
H PEKOHCTPYKIHA MNOTHH

JI.1 CocrosHMe TPYHTOBOTO COOPYXEHHA B MEPHOJ OSKCIUIYaTAlIWM OLECHHBAETCA
KOHTPOJHMPYIOIMMH TOKa3aTeIIAMH:

KOHTPOJMPYIOIIKE IIOKa3aTeNd — HA3HAYCHHHIE MPOCKTOM IIOKA3aTeM COCTOSAHHS
(u3mepdeMble M PacCUMTHIBAEMBIC), KOTOpHIE JUIL paboTAIOmEro COOPYXKEHHS IOJDKHEBI
TIEPHOJNYECKH ONPEAENATECS M CPAaBHHBATECA C NMPEAENBbHO AOMYCTHMBIMH ¥ KPHTHICCKHMY
HX 3HAYCHHAMH (JaHHBIMH B IIPOEKTE M yTOUHEHHEIMH B IIEpHOJ SKCILTYaTalluH);

npexenbHo gomycruMsle 3HaueHuA (I1713) — noxasareny COCTOSHAA COOPYXEHHA, PH
KOTOPBIX BBIIONHSIOTCSA TpeGOBaHHS HOPMATABHBIX JOKYMEHTOB, T.€. TAKHE NIOKA3aTeNH, IIPH
KOTODBIX obecneunBaeTcs HOpMaTABHA HAJIe)KHOCTD COOPYKEHHS,;

Kputnyeckue 3HayeHnA (K3) — mokasareim cOCTOSHMA COOPYXEHHS, IIPH KOTOPBIX HE
obecriednBaeTCs ero HOpMaTHBHASL HANEKHOCT.

JI2 TIlnormra cumTaeTca paGOTOCHOCOOHOW M MCHOpaBHON [OpH  BHIIOJHCHHH
CIEAYIOIMX YCIOBHH:

3HAYCHHUS] KOHTPOJHMPYIOIHX HoOKa3aTeNell COCTOSHHMSA COOTBETCTBYIOT HPEACNBHO
JIONYCTHMBIM, yCTaHOBIICHHBIM JUIS pab0TOCIIOCOOHOrO HCIIPABHOTO COCTOSHUS COOPYIKCHHA,

BH3YaJIbHBIMH HaOMONECHUAMH HE 00HapyXECHO NMOTEHIMAILHO ONACHBIX MOBPEKACHMI
H HeOIaronpHATHEIX HPOLECCOB.

[Ipu mcnpaBHOM paboToCIOCOGHOM COCTOSHHH IUIOTHHBI NPOBOZATCS KOHTPOJBHBIE
HaOJHOACHAA B TEXyIOu#i PEMOHT.

JL.3 TInotuna cunraercs paboTocnoco6HOM, HO HEUCIPaBHOM B TeX CIIyYasx, Korja:

BH3YaIbHBIMU HaOMIOAEHUAMHE 0GHApYKEHbI NOBPEXKACHHA;

KOJIMYECTBEHHBIN II0Ka3aTelb (II0Ka3aTeNnH) COCTOSAHHA HE COOTBETCTBYET NPEAENBHO
JIOITY CTHMBIM 3HAYCHHAM, YCTAHOBJIEHHBIM JUIs pabOTOCIIOCOOHOTO HCIIPaBHOTO COCTOSHHUA.

ITpu pabotocnioco6HOM HEUCIPABHOM COCTOSHUM COOPYIKEHHE MPOJOIDKAET BEIIONHATE
saganHble QyHKUMH. [IpOBOAATCA MONONHATENBHBIE MCCIEXOBAHHUA C LEABIO BBUICHCHHS
TPYYHH HEHCIPAaBHOCTH ¥ ClIocoby Hx ycTpaHenud. YcTpaHeHHe NOBPEXICHUN MOXeET OBITh
BBITIOJTHEHO ITPY HOPMAJbHOM 3KCILTyaTally COOpYKSHHS,

JL.4 CocTosHHE NNOTHHEI CUHTaeTCA HepabOTOCIIOCOGHBIM B CIIy4asx, Korja:

BU3yalIbHEIMH HabMoaeHHAMN 00HAPYKEHBI OBPEIKACHHUS;

OAMH (MMM HECKOJIBKO) M3MEPEHHBIX KOHTPOJIMPYIOIUX IOKazareiell HaXOIMTCI B
JHana3soHe  MEXIy  NpeJeNbHO  JONYCTHMBIM  3HAYEHHWEM,  COOTBETCTBYIOIUM
paboTOCIIOCOOHOMY, HO HEMCIPAaBHOMY COCTOSHHIO H KPHTHYESCKHM 3HAUCHHMAM HOKa3aTeNs
COCTOSHUS.

Ha nmnotuny, Haxoasmyiocs B HepaboTOCIOCOOHOM COCTOSIHHHM, CHIDKAIOTCS HAarpysKH,
HaOMIONEHUs [POBORATCS IO CHENMATHHO pa3paboTaHHON mporpaMme, BBINOMHAIOTCA
HCCIIEIOBAHMSA C IEJBI0 NPOTrHO3a €€ COCTOAHMA M PEIIEHHS BOIPOCOB pPEMOHTa HIH
YCHIICHHA.

JL.5 CocrosHue HIIOTHHB! OIEHMBACTCA KaK aBapUiiHoe (TIpeleNibHOE) B TEX CITydasX,
xorpa:

BH3YaNbHBIMM HaOMIOACHMAMM OCHApy)KEHBI HapyINEHWs WIH NPOLECCH], Pa3sBUTHE
KOTOPBIX MOXKET IIPHBECTH K PaspyIUeHHIO (T.€. ABApHH) IOTHHBI,
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OZIMH MM HECKOJBKO IOKa3aTeed COCTOSAHAS COOPYXEHWS MOCTHINIH KPHTHYECKHX
3HAYCHHUH.

AsapuifHoe (NpeleNbHOE) COCTOSHHE TIOTHHEI 0O0S3bIBaeT 9KCIUTyaTalHOHHBIH
NEPCOHaN CPOYHO BBHIONHATH PaboTHl B COOTBETCTBHM C IUIAHOM IIPOTHBOABApHHHBIX
MeponpusTHit B oOecmeunTs 0e€30MacHOCTh IUIOTHHBEI IYTEM OIPaHHYCHHH pexnuMa ee
skciutyaranun. Ilocne ycTpaHeHHs Yrpo3sl aBapHM BBIIOJHSIOTCS HCCIEJOBAHHA IO
BBIABJICHHIO NPHYMH, NPHUBEANIMX K aBaphM, pa3padarblBacTcs KOMIUIEKC MEPONPUATHH Mo
BOCCTAHOBJICHHIO JKCINTYaTALMOHHBIX (YHKIMH INIOTHHBI B IPEKHEM WM HOBOM PEXHME.
Ha nepuon BBINONHCHHA PEMOHTHBIX MeEpONpHATHH Moryr OBITh  yCTaHOBIEHH
nononuuTensuble [17[3 nmokaszareneit cocrosmusa. B OTACNBLHEIX CydasX pacCMaTpUBaIOTCS
YC/IOBHA KOHCEPBALlMH COOPYKCHHS.

OcHOBHBIE BHALI HapymMICHHMi B INIOTHHAX W3 TIPYHTOBBIX MATcpHaloB YKa3aHBl B
Tabmume JI.1.

J1.6 PasnuyaroT cieqyIomHe BHABI PEMOHTOB INIOTHH W3 FPYHTOBBIX MaTepHAJIOB:

TeKyImHe;

KanuTAIbHBIC,

NpeJOTBpAIlAIOIIVE aBaPHH;

nocieaBapuiiHbIc;

PEMOHTHI IPH PEKOHCTPYKIHN COOPYKEHRH.

J1.7 K TexyInnM peMOHTaM OTHOCHTCS BLIIIOJTHEHHE CIICAYIODINX PEMOHTHBIX paboT:

3ajiefika TPOMOHMH M JPyTHMX MOBEPXHOCTHRIX Aedopmanmii Ha rpebHe H OTKOcax
IUTOTHHEL,

PEMOHT KpEIUICHHH BEPXOBOTO M HH30BOT0 OTKOCOB NPH HMX HE3HAYHTENbHEBIX
[IOBPEKICHMSAX;

3aieJIKa TPEIMH Ha rpebHe H 0TKOCaX IUIOTHHEL, PH KOTOPHIX HE TpeOyeTCs CHIIKEHHE
6beda B BoOXpaHUIHILIE;

BOCCTAHOBJICHWE OTIOJI3MIEr0 OTKOCA (ECJM €ro ONOJ3aHHE HE MOBJEKIO paspylleHHe
IUIOTHHEI);

PacuKCTKa APCHAXKHBIX KaHAB;

JoBefeHHE TpeGHS MIOTHHEI 10 IPOSKTHOH OTMETKH IIPY OCamKax ¥ Ip.

HeoGxomuMoCTs Takoro poja peMOHTHBIX paboT, OOBIMHO, YCTAaHABIUBAETCS
BU3Y&ILHBIMH M WHCTPyMEHTAIbHLIMH HaOMOZICHUAMH, He TpeOyeT CIennalbHBIX
000cHOBaHHH, IPUMEHEHUS OONBINNX TEXHHYESCKHUX CPEJICTB.

J1.8 K kanuTaabHbIM pEMOHTaM OTHOCATCS CIIEXyIOIRHe BB paGoT:

3aMeHa OETOHHOTO KpEIUICHHA BEPXOBOTO OTKOCA HPH CHIDKCHHOM YPOBHE BOJIBI
Bepxuero 6neda;

3agenka TyCokMX TpemiMH Ha rpe0HE IUIOTHHBI HyTeM IIpoxoja TpaHIeH =n
3aII0JIHEHMS MX YIIOTHACMBIM FPYHTOM IIPH CHIXKEHHOM YPOBHE BOABI BepXHero Gheda;

3aMeHa 3aMIEHHOrO JpeHaxa Ipyu CHIKEHHOM YPOBHE BepxHero 6beda u Hp.

HeofxoanMocTh Takoro pemMoHTa OOOCHOBEIBASTCA HA OCHOBE AHAIM3a PE3YNHTATOB
BH3yaNbHHIX  HaOmognenw#, mokasanud KHA, BBITOJHEHHBIX  MONMOJHHTEIBHBIX
uccnenoBannit (reodu3nIecKUMH, U APYTHMH METOAAMH), COOTBETCTBYFOIMMH PACcueTaMH.

911 paboTh! TPeOYIOT MPUMEHEHHA CICHHANBHBIX TEXHUYECKUX CPEACTB.

JI.9 HeobGxoaumocTh IPEROTBPALIAIONIEr0 aBapHIO PEMOHTA BO3HHMKACT, €CIH
BU3yaNbHbIME HabmoneHusaMu i noxasaHusMu KA oGHapy KeHB! cieIyIonye HapyieHHs B
paboTe IIOTHHEL U3 TPYHTOBBIX MaTepHAlIOB:

[O/beM HOBEPXHOCTH ASMIPECCHH C BBIXOXOM Ha OTKOC;
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BBIXOZIbI COCPEIOTOUEHHOTO (GHIBTPAUMOHHOTO IOTOKA, rpAdOHET;

BBIHOC YaCTHII TPYHTa;

TIOBBIIICHAC NOBEPXHOCTH JENPECCHH (BBIIE PHAATHIX NPeAEbHEIX 3HaTCHUI);

yBEJIHUCHAE QHILTPAIHOHHOTO pacxo/ia (BHIIIEC MPHHATHIX IPee/IbHEIX 3HAYCHHI);

MYTHOCTb IIPO¢HILTPOBABHICHCS BOJHI;

HpOJIONLHBIE M TIONIEpeYHbIe TPEMMHK! Ha rpefHe IUIOTHHLI C IPOTPECCHPYIOMHMM HX
YAJHMHEHHEM H PacKpEITHEM (TPEIHHEI OTKONA);

OIIOJI3aHHUE OTKOCA (BEPXOBOro HJIH HE30BOT0), IPo3sliee pa3spyMEHAEM IIOTHHEL;

ocaj(ka rpeGHs (BEILIE NPEACIBHBIX 3HAUEHHI);

BODOHKH Ha rpeCHe HIIH 0TKOCaX H JIp.

Ilpm o6HapyxeHMH YKa3aHHBIX HapyINeHHi HE0OXONHMMO YCHIHTH KOHTPONEL 3a
COOpPYXKCHHEM, YCTAaHOBHTb NpHYHHY HApyIIeHHH, HaMETHTh IUIaH IEpBOOYCPENHBIX
MeponpuaTail. OZHUM M3 NEpPBOOYEPEHHBIX MEPONPHATHH SBIACTCA CHIDKEHHME Hamopa Ha
COOPYXEHHE NPH HOCTOAHHOM KOHTPOJIE €r0 COCTOSHUA.

B 3aBrcHMOCTH OT IIpHYHHBI HApyINEHHS, KOTopad B pAfe CIy9YacB YCTaHABIHBAETCS
TONBKO B PE3yJbTaTe BBIIONHEHWA HAYTHO-HCCNENOBATENBCKHMX, 2 MHOTAA H HHXXEHEPHO-
reoJIoruyeckux pabot, paspaGaTsiBaeTes MUIaH (IIPOEKT) PEMOHTHBIX PaboT.

PemonTHBIE pabOTHI MOIYT BBIIONHATECA JBYX BHAOB — IEPBOOYCPESHEIC H OCHOBHBIC.

IlepBoouepenpie paGoTEl 3aMEMIAIT WIM IPHOCTAHABIMBAIOT PaspyINHTENGHEIC
HPOLECCH B IVIOTHHE.

OcHoBHbIE paGOTH! BBIIONHAIOTCH IOCHE OKOHYATCIHHOrO YCTAHOBJICHHS NPHIMHEL
HAPYIICHUA, BBIIOJIHEHHA COOTBETCTBYIOINMX DPacyeToB, 00OCHOBAHHH, NPOEKTa PEMOHTA.
Taxre pabOTHI BHIIONHAIOTCS C NPHBJIEHEHHEM CHCHHAILHBIX TEXHHYCCKHX CPCACTB M He
IJIAHUPYEMBIX MaTEPHANILHEIX 3aTpaT.

JL10 ABapun Ha IJIOTHHAX M3 TPYHTOBBIX MATE€PHATOB IIPHBONAT K PaspyLICHHIO
HanopHOro (poHTA B pe3yJbTaTe: HepeauBa uepe3 rpeGenb, HApYINEHHS (GHIBTPAHOHHOM
HPOYHOCTH B Tel€, OCHOBAHHH, CONPSIKEHUAX C GETOHHBIMH COOPYXEHHAMH H Geperamm,
0GpyLIeHAs OTKOCOB M 1.

BoccTanosuTepHEIE pabOTHI BBIIOJIHAIOTCS Ha OCHOBE!

aHATH3a YCIIOBMH KCILTYaTalli} COOPYKEHUS;

YCTaHOBNICHUS IIPHYHH aBapuy;

HCTIONTHUTENBHOM CHEMKM B MECTE aBapuy;

HHXCHEPHO-TCONIOTMYECKUX U HayYHO-HCCIIeA0BaTEABCKHX paboT;

TIPOEKTHBIX PabOT MO BOCCTAHOBJICHHUIO;

OLICHKH LeNeco00pasHOCTH NIPOBEACHHS BOCCTAHOBHTEIBHEIX paboT HIIM KOHCEpBAIHH
COOPYXKEHHS.

B rabmune JI.1 npuBoasTCs OCHOBHBIE BUJIbI HApyIUEHHH (0TKA30B) IPYHTOBLIX IUTOTHH,
croco6bI HX 0GHAPYKEHHS, BO3MOXHBIC NPHYMHEL H CIIOCOOHI PeMOHTA.

JL11 Ilpn peKOHCTPYKIMH IUIOTHH M3 TPYHTOBRIX MATEPHANOB, KaK IPaBHIIO,
YBEIMYMBACTCA MX BHICOTA M COOTBETCTBCHHO HANOp Ha coopyxenue. H3MeHss B nemoM
KOHCTPYKIIHIO IUIOTHHBI, MOXHO COXPaHHTH HEKOTOPHIE €€ YJIEMCHTE], BEIIOJIHAB HX PEMOHT.
K TakkaM sneMeHTaM ClIEAyeT OTHECTH APEHAXH, KPEIUICHHsS OTKOCOB, HerpyHTosbie [1QY,
eciH B HHX He OOGHapy:XeHBl HapymicHus. PEMOHT YKa3aHHbBIX 3JIEMEHTOB ILUIOTHH
OCYIIECTBAIOT NpH BBHIMIONHCHAHM HX HAaJCXKHOTO CONPHKEHNA C BO3BOAMMON 4YacThio
IUIOTHHBI H € Y4ETOM YCIOBHIA paboThI BCET0 PEKOHCTPYHPYEMOTO COOPYIKEHH.

Ilpn yBeNMYeHHH BHICOTHI IUIOTHHB! CIEAYeT IEPECMOTPETH OCHOBHBIC NapaMeTpsl
THIPOY3Ja H BOAOXPaHHIHINA.

82



Ta6aunna JI.1 - OcnoBabie BHab

MaTEpPHAJIOB H CIoco0bl X peMoOHTA
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HapymeHn#i B IJIOTHHAX M3 rPYHTOBBIX

Hccaenosanus no

Hapymenus Crioco6bi [prmanHb Cnoco6bi
(oTka3) o6HapyxeHus HapyWeHns YCTPaHEHHIO pemMoHTa
HapyweHus
1 Beprukansrbie | Busyansnbie PasHuua ocanok Hal [ToBepouHbie 3azenka TpeWNH
TIOBEPXHOCTHBIE | HaGmoAeHNA PasIMUHBIX PAacueTsl OCA/JIOK. | IECKOM, €CITH OHH
fionepeyHsie yuacTkax nnoTunsl | UrokenepHo- Herny6okue (BhIne
TpeINUHEI Ha reoyioruueckne | PITY). ImyGoxkue
rpe6He M3BICKAHNA TPELHHBI
3aje/bIBAIOTCH NPH
CHIKECHHOM YB
HECKOJIbKHUMM
criocoGamu:
NIpOXOJIKa TPpaHIlleH ¢
nocnenyowmeH
3a/1e/TKOH ITHHUCTBIM
TPYHTOM;
CO3JjaHKe «CTEHB! B
TPYHTER;
HHBEKLPOBAHNE
BEPXHEH YacTH
TUIOTHHEI
2 BeptuxanbHble | BusyansHele 3HauMTeNbHasA HuxenepHo- 3anenka neckoM
NPOAOJIbHBIE HabmoaeHus, 0caiKa BEpXOBOH | reOJIOTMYEcKHe | HerTyOOKHMX TPeLlHH,
HapyXHBbie H3MEPEHHME OCAIOK | IPH3MBI BO BpeMA | H3BICKAHMA. APOXOA TPaHIIEH H
TPELHHBI Ha Afipa CO CTOPOHBI | nepBOro TTosepounsie 3azenka rry0okux
rpedHe sgpa BEepXHETO (ocaika | 3anoNHEHUs pacueTbl OCagoK | TpeluH (npH
BONIM3N ero Gonpme) u BOAOXPARHIHILA CHHIKEHHOM YPOBHE
BEPXOBO# FpaHu | HinkHero (Ocafka | Win BOZBI B Obede)
TIO KOHTAaKTY ¢ | MeHble) Obeda | semnerpsicenms
NEPEXOAHBIMH
30HaMH
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Ipooonxcenue mabnuyw J1.1
Hapymenus Cnoco6bt TprranHe! Hccnenosanu 1o Cnoco6ut
(oTka3) o6HapyKeHUA HapymeHns YCTPAHEHHIO peMOHTa
HapyHIeHHA
3 IlpononbHeie | BusyanbHele VBenudeHue OunprpauHon- | PeMOHT HH30BOH
TPeIMHBI OTKONA | HabMIoAEHuS,; Harpy3oK Ha Hble HaCTH IVIOTHHBI
6onbLoH MOKa3aHus rpebne; HccneloBaHus; | (TIpHrpy3ka, co3naHue
APOTAXKEHHOCTH | MEe30METPOB HOJ(bEM HIKEHEPHO- JpeHaxa,
npu MOBEPXHOCTH FeOJIOTHHECKHE | YIONOXKEHHE 0TKOCA)
3HAYHTEIBHBIX IIETNIPECCHH; MCCNEROBAHMA,
TOPH3OHTa/Ib~ CeHCMHYECKHe TeMnepaTypHbie
HBIX CMEHIEHHAX BO3JACHCTBHS, pacdersr;
A nedopmauun TEMNEPaTypHbIC | pacueTsl
HWXHER qacTH BO3AEHCTBUSA YCTOHYMBOCTH
0TKOCa, pa3BHTHE (npomep3anHe—
TPELIHH B OTTauB3HHUE);
TeYeHHne CHIDKEHHE
KOPOTKOTO NPOYHOCTHBIX
BPEMEHH CBOWCTB IPYHTOB B
Tene MIOTHHB
¥ OCHOBaHHN
4 Hanuuue BusyasnbHrle BuyTpeHHune Jononuurens- | CHWKeHHe YpOBHA
BOPOHOK H HabmoneHus TPH3OHTANILHBIE | Hble MHDKEHEPHO- | BOABI B
pocajok Ha TPEIMHEI OTPbIBA | TEONIOTHMECKHE | BOAOXPAHIITHILE;
rpeGHe M3BICKaHHA C LEMEHTALHA-
TPYHTOBOH 6ypennem HHBEKLMS;
UTOTHHBI C CKBaXKHH C CO3/JaHHE (CTCHBI B
A7poM, LEIBIO FPYHTE»
YBEJIHUEHHE YCTaHOBRIEHHA
(UIbTpaLOH- MECT OTpBIBA
HOro pacxoa
5 BHytpennue | BusyanbHbie U Pasauua B AHanms jaHHeIX | [TonHas cpaborka
MIPOJOJIBHBIE HHCTPYMEHTANb- | BENHYHHE OCAJI0K | H3BICKAHHUH. BOJIOXpaHM/IHINA;
TOPH3OHTA/IBHEIE | Hbie HaOMIOXEHNA | Ha HEOMHOPOAHOM | JIOMONTHUTENb- | HHBEKLHA OCHOBAHHMA
TPEUIMHBI [IPY | YBETMUMBAIOWIE- | OCHOBAHHY C Hble NHKEHEPHO-
HATHYHHA rocs (unabTpa- CWIBHOCKHMAe- | reoIOrM4ecKHe
B OCHOBaHHH LIMOHHOTO Pacxojia | MbIMH CIIOAMH M3BICKaHUS
CHIIPHOCKHMMa- | [IpH NEPBOM
CMBIX TPYHTOB | 3aNOJIHEHHH
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CII 39.13330.2012

Oxonuanue mabnuyw J1.1
Hapymennsa CnocoGnt Ipranun Heerenosarms nio Crnioco6pl
(oTxaz) o6HapyxeHHa HapylIeHHA YCTPaHCHHIO peMOHTa
HapyHeHus
6 Buyrpennue | Busyansunie Ilpomep3anue VrouneHue Cpaborka
TIPOZIONIbHBIE HaGmonenns MOBEPXHOCTHOM | MecTa BOJOXPAHIUIHILA;
FOPU3OHTAIbHBIE | XONOB TOJIIM IPYHTa NpH | feopMariuii, paspaboTka TpaHinen
TpPEILINHBI B COCPEAOTOUEHHOH | HesaBeplUeHHBIX | JlonoNHUTENb- | B MECTE BBIXOAA
TOBEPXHOCTHOM | punsrpanun ocazKax HBIE MHDKEHEPHO- | COCPEIOTOUEHHOTO
30HE IUIOTHHBI TEOJIOTMYECKHe | HHILTPALHOHHOTO
W3bICKAHUA C TIOTOKA ¥ 3aJenKa
6ypennem TPYHTOM;
CKB)KHH, UHBEKIIUA
HCTIONB30BaHHUEM
reodH3HIECKHX
METOOB ¥ T.I1.
7 Beixon Busyansnsie O6paszoBaHue Ounerpalrol- | YcTpoicTBO
¢dwIsTpauMoH- | HabmoaeH!s, cnaboduneTpy- HBble HACJIOHHOTO JIPeHAXa;
HBIX BOJ Ha NoKa3aHua IOLIMX CJIOCB B HCCEOBaHMA, | YKPeIUIeHUe OTKOCa
HH30BOMH OTKOC | ITEE30METPOB TeJie IUIOTHHBI pac4eTs!
YCTOHUMBOCTH
8 3amnenne Toxazanus 3amnenue Ounsrpaiuon- | PeMOHT HiM 3aMeHa
obpatHbIX NbE30METPOB o6paTHBIX Hble ApeHaxa
¢wIsTpoB nepexn ApeHakoM | GuisTpos HCCITeJOBaHMS
IpeHaxeit (yMeHbleHHe
PasHOCTH ypoBHeH
BOJBI B APEHAKE U
6nwkaliem
MBE30MeTpe)
9 Paspymenne | Busyanbubie Temneparypubie i | OneHka Cpaborka
GeToHHOro Habmoaenus FHApO- COCTOSHUS BOAOXPaHWINING;
KpeIUICHHS JedopManuii IAT,| AMHaAMIYECKHE OTAENBHBIX pasbopka
BEPXOBOTO VX pa3spylleHMi, |Bo3melicTBHA NMpH | y4acTKOB Pa3pyIIEHHBIX
OTKOCa, IBOB BBIHOCA cpaborke KPETUIeHHs JUId | Y9acTKOB KPETUIeHMS;
MEX/Y IVIHTaMH | MATEPHAJIOB BOXOXPAHWIHLIA, | peLIeHHS 3aME€Ha KperuIeHus
TIO/AFOTOBKH BOJIHOBbIE BOTIpOCa O WJTH €ro PeMOHT,
W3-TIOR TUIMT BO3JEHCTBHIA uenecoobpas- COTIpsOKEeHHE C
HOCTH €ro COXPaHMBLIUMHCH
PEMOHTA WK y4acTKaMH
3aMEHBI
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CH 39,13330.2012
VK 624.824 OKC 93.160

KirogeBble C/10Ba: rHAPOTEXHUYECKHE COOPYKEHHS, IIOTHHEI IPYHTOBBIC, APEHAX, QUIBTD,
CE30HHBIC OXIAKIAIOMME YCTPOACTBA, yIopHas Npu3Ma, HACJOHHEIA NpeHax, amadparma,

rpyHTOBas OHadparMa, 1apo

Hspanne opnnaaanuoe
Caoa npaBni
CII 39.13330.2012

IloTaHbI U3 TPYHTOBLIX MATEPHANIOB
AKTYa/IH3HpPOBAHHAN PENAKIHA
CHpulIl 2.06-05-84*

oaroronaeno k m3pannio PAY «@IC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

dopmar 60x84'/5. Trupak 120 ok3. 3akas No 1702/12.

Omnevamano ¢ OOC «Ananumur»
2. Mockea, Jlenunzpadexoe w., 0.18



OMEYATKA

k CIT 39.13330.2012 «CHI1 2.06.05-84% [Tnoruusi 13 rpyHTOBBIX MaTEPHATOR

B xakom Mecte

Haneyartaso

Crp. 70,
npunoxenne X,
m. XX.9,
dopmyia XK.2

Homiso 6b1Th

Ni(x)= [%(pl?q +pahy +ps)g]f (K.2)

e pi, P2, — COOTBETCTBEHHO,

P3 IUIOTHOCTB I'PYHTA BepXoBoit
M HH30BOH NPU3M IIOTHHEI H
BOJBI;

A1, A2 — xoat$unueHTH 60KoBOrO
JaBICHAA TPYHTA NPH3M
IJIOTHHEI Ha Hadparmy;

£ — YCKOPEHHEe CHIIBI TAKECTH;

f= ko3¢ huLUHEHT TPEHUS TPyHTa
Teja IOTHHE! IO
HOBEPXHOCTH CTAlIBHOM
Juadparmel;

X ~ riyOHHa pacnooKeHHA
PacyeTHOro ceucHus oT

2
Ny(x) = f{(p.x. +PA +p,)f, OK2)

ThE pi, P2, — COOTBETCTBEHHO,
p3 IUIOTHOCTB IPYHTA
BEPXOBOH 1 HU30BOIA
TIPH3M IUTOTHHBI B BOJBI;
A1, A2 — koadpuenTs GoxoBoro
JaBACHHUA TPYHTA PH3M
IUTOTHHEI Ha aHadparMy;
J— ko3¢ dunuent Tperus
rPyHTa Tela IUIOTHHEI 110
ITOBEPXHOCTH CTANBHOH
nuagparmsl;
x — rmyOHHA pacHoN0KeHUs
PacyeTHOro CEUEeHHS OT
rpeOHA IOTHHEL

rpeOHs IIOTHHHL
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