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OTPACJIEBOM JOPOXXHbII METOIMYECKHAN TOKYMEHT

PEKOMEHJIAITMH ITO ITPUMEHEHWIO TEXHOJIOI' MK I'JIYBUHHOT'O
CMEIIIMBAHUA JUIA YKPEITJIEHUS CJIABBIX TPYHTOB OCHOBAHUWIA
3EMJIBIHOI'O ITIOJIOTHA

1 ObaacTs npumMeHeHus

1.1 Hacrosiiuuii oTpacieBoil 1OpOXKHEBEIE METOAMYECKUI NOKyMEHT (majee
OJIM) ycTaHaBIMBACT NOJOKEHHUS, PEMTAMEHTHUPYIOIIHE TPUMEHEHHE TEXHOJIOTHH
TTyOMHHOTO CMEUIMBAHMS UL YKPEIDIEHHS cnalbbIX TPYHTOB OCHOBaHWA
3eMJISIHOTO TOJIOTHA TPH  CTPOMTENBCTBE, PEKOHCTPYKUMH W  PEMOHTE
ABTOMOOMITBHBIX JIOPOT.

1.2 OIM coumepXuT PEKOMEHJALUH MO BHIOOPY OCHOBHBIX NapameTpoB
TEXHONOTMHM TJIYOMHHOIO CMEIIMBAHUA (BHI M KOJMYECTBO YKPEIULIIOIIHX
MaTepualioB, MpUMEHseMOoe 000pyAOBaHUE, NPaBUNia MPOU3BOACTBA M KOHTPOIb
kagecTBa paboT) U 0COOEHHOCTH METOJMKH MPOSKTHPOBAHHS 3EMIISTHOTO TIOJIOTHA
TIPY PUMEHCHUH JAHHON TEXHONOTUM.

1.3 Tlonoxxenust Hactosmero OJIM npenHasHadeHbl s IIPUMCHEHHS
OpraHM3aMSMHU, BHINOJHSIOMMMH PadOThl MO MPOSKTUPOBAHUIO U CTPOUTENBCTBY
ABTOMOOMJIBHBIX JIOPOT, PACHOJIOKEHHBIX HA Y4aCTKaX PaclHpOCTPaHCHUs CIa0bIX
rpyHTOoB B yenosusx II-V  jpopoxHo-kmmMariueckux 30H. [lonoskenns OIM
pPacIpOCTPaHAIOTCS HA YKpEIUIEHHE ClIalbIX OpraHM4YeCKMX M OpraHo-
MUHEPAJIBHBIX TPYHTOB, CIY KAIIAX OCHOBAHMEM 3EMIISTHOTO TIOJIOTHA BBICOTOM 10
0,5 M, m ykpemieHue cnabbIX TEPEYBIAKHEHHBIX MHHEPAILHBIX TPYHTOB,

CIy>alIuX OCHOBAaHHEM 3EMIISTHOTO MOJIOTHA BRICOTOH 70 7,0 M.
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2 HopmaTHBHBIE CCBUIKH

B nmactosimem O/IM HCHOMBb30BaHEl HOPMATHBHBIE CCHUIKA HA CICAYFOIIHE
JOKYMEHTBL

T'OCT 12.3.002-75 Cucrema cTaHaapToB 0€30MacHOCTH TpynAa. IIpomeccr
npousBoacTBeHHbIC. OO1Ke TpeOoBaHus 0€30MaCHOCTH,

T'OCT 12.3.005-75* Cucrema crannaproB Oe3omacHOCTH Tpyda. PaGoTbt
okpacounbie. O0uue TpedoBanus 6€30MacCHOCTH;

T'OCT 125-79 Bsbxymue rancossie. TeXHTYECKHE YCIOBHUS,

I'OCT 3344-83 IllebeHb M MNECOK LIMAKOBBIE IS JOPOXKHOTO
CTPOHUTENBCTBA. TEXHUUECCKHUE YCIOBHS;

I'OCT 5180-2015 I'pyursl. Mertoapl nabOpaTOPHOTO  OMPEACICHHUS
(PU3MYECKUX XaPAKTCPUCTHK;

T'OCT 9179-77 UsBecTb cTponTenbHad. TeXHIUECKAE YCIIOBHS,

T'OCT 10178-85 TlopmiaHAlleMEHT U IUTAKONOPTIAHAIEMEHT. TeXHUUYESCKUE
YCIIOBHS,

TOCT 12248-2010 TI'pyntel. Metoasl 1abopaTOpHOTO OIpEAeSICHUS
XAPaKTEPUCTHK NPOYHOCTHU U 1e(POPMHUPYEMOCTH;

T'OCT 12536-2014 T'pyntel. MeTonsl 1abOpaTOPHOIO  ONPENETICHUSL
IPaHyJOMETPUIECKOTO (3€PHOBOT0) U MUKpOArperaTHOro COCTaBa,

T'OCT 22266-2013 LlemMeHTH cynbbaTocTolikue. TeXHUUECKHE YCIOBHUS,

T'OCT 23740-79 TIpyatrsl. Meroasl 1a0OpaTOpPHOTO — ONpeaeTeHUS
COAEPKAHUS OPTaHUUYECKUX BEILECTB;

T'OCT 25100-2011 I'pyntsl. Knaccudukanus;

TOCT 25328-82 llemeHT mnsi CTPOMTENbHBIX PacTBOPOB. TexHMUECKHE
yCII0BUS,

T'OCT 25818-91 3onbl-yHOCa TEIUIOBBIX SIECKTPOCTAHLHN /i1 OETOHOB.
TexHuuECKIE YCIOBHS,

T'OCT 26213-91 I1ouBbl. MeTO/IBI ONPEACICHNS OPraHUYECKOrO BEILECTRA,
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TI'OCT 27753.3-88 I'pyntsl Temnuunsele. Meton onpenenenus pH BoaHoit
CYCTICH3WH;

TOCT P 52126-2003 Orxoasl paauoakTuBHbEIE. OnpeieneHne XMMAIECKON
YCTOWYHBOCTH OTBEPXKICHHBIX BEICOKOAKTHBHBIX OTXOZOB METOAOM JUTHTEIIBHOTO
BBIIIE/IAYNBAHNS,

TOCT P 52748-2007 Jlopord aBTOMOOWIBHBIE OOIIETO TTOJB30BAHHS.
HopMmaTuBHEIE HArpy3KH, pAacucTHbIE CXEMBI HArPY:KeHMs U rabapHTHI
IpUOIIKEHUS,

CIT 2.23.1327-03 T'uruenuueckue TpeOOBaHUS K  OpraHHU3aIAH
TEXHOJIOTHYESCKHUX TIPOLECCOB, MPOM3BOACTBEHHOMY O0OpPYIOBAaHHMIO W pabouemy
HHCTPYMEHTY,

CIT22.13330-2011 OcHoBaHMe 3/jaHMiT ¥ COOPYKEHHUH (aKTyaTM3HPOBaHHAA
penaxtms CHull 2.02.01-83%);

CIT 34.13330-2012 AmTOoMOOMJIbHBIE JOPOTH  (aKTyaJHU3HMpPOBAHHASL
penaxust CHull 2.05.02-85%).

3 Tepmunsl, onpeaeieHusl, 0003HAYEHUS H COKPALIECHHUS

B  HacrosmeM OJIM  DOpUMEHEHBl  CICIYIOIIME  TEPMHHBL  C
COOTBETCTBYFOIIMMHE OTIPEICTICHUSAMH, a Takke 0003HAUCHUS U COKPAIICHHS

3.1ciaébie TpyHTHI: CBs3HBIE MHHEpAJIbHBIE, OPraHWUECKHE W OpraHo-
MMHEpPAJIBHEIE TPYHTH C TPOYHOCTBIO HA CABHI IPH HCHIBITAHHH TI0 CXEME
BpamiarensHoro cpe3a MeHee 0,075 Mlla unu Moxynem ocaigku Gonee 50 Mm/M

npu Harpy3ske 0,25 MITa (Moaynem nepopmanun Hioke 5,0 MITa).
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3.2rny6unHoe cMemmBanue: TeXHOMOTUs YKpEIUieH s ¢1a0bIX TPYHTOB 3a
CUET MX MEXaHWUYECKOTO CMEIIMBAHUA € YKPEIUISMIONIMMH MaTepuajiaMHu MpH
NnoAaye BDKYLIECTO MOJ JABICHUEM B MPEAENAX BCEH MIMPHHBI YCTpauBacMON
HACHITIM HACHITU Ha BCIO MIYOMHY WM 4acTh MIYOWHBI PACIpOCTPAHEHHs CAObIX
TPYHTOB.

3.3rny6uHHOe CcMemHBaHHE B MaccuBe:[IpuMeHeHNE TIIYOMHHOTO
CMELIMBaHUsA C CO3JAHMEM CIUIOLIHOIO MAacCHBa YKPEIUIEHHOTO TpyHTa IIOA
HACBHINbIO.

3.4rnyounnoe cMemmBanve B cBasx:[IpuMeHeHne  rayOMHHOTO
CMEIINBAHUS € CO3JAHIEM YKPCIUICHN IO TUIY CBAlfHOTO MOJIS.

3.5esokymuii MaTepuan (BsKyuiee): AKTUBHOE BEILIECTBO, oOpasyrolee
HOBBIE CTPYKTYPHBIE CBS3H IIPU B3aUMOJICHCTBUY C TPYHTOM.

3.6 ykpemisionye Matepuaibl: Marepuansl, BBOAUMEIE B CIa0blii IPYHT
IUTSL €T0 YKPETUIEHIS, BKII0YAs BDKYLIEE WM BSDKYLIEE B COYSTAHUN € aKTHUBHBIMU
MarepraiaMi, HHEPTHBIMU MaTepHaIaMH.

3.7TexHosiornyeckuit cjofi: Cnoif necuanoro rpyHra (o6eraso 0,8-1,2 m),
pasMeraeMslii, Kak IIPaBWIO, HA pa3AEAIOMIEH NPOCIOAKE U3 F€OCHHTETHIECKOTO
Mmarepuana, 00eCrneyUBaOIUN BO3MOKHOCTE PAaOOTHI 3aHATHIX HA YKPEILICHUH
MAllMH U MEXAHNU3MOB U SIBJIIOILMNACS OJTHOBPEMEHHO HIKHEH 4acThIO 3EMILIHOIO
TIOJIOTHA.

3.8npurpy3ounblii  caoii:  J[ONONHUTENBHBIA  CJIOM  TpyHTa  Hax
TEXHONOTHUSCKAM  CJIOEM,  OOECIEYMBAIOIIMN  yBEMMYEHHE  IUIOTHOCTH
VKPEIICHHBIX TPYHTOB.

3.9xonuectTBO (pacxon) Bsukymero (Qg):Macca BOHKyINEro, BHOCHMas Ha
eMHAIY 00beMa YKPEIIAEMOro rpyHTa (KI/M>).

3.10conep:xanue BsLKymiero (Ag): OTHOIIEHHE MacChl BSDKYILETO K Macce
CYXOT0 YKpEIusieMoro rpysra (%).

3.11Bono-uemenTHoe ornomenue (B/II): OrHomeHWE Macchl BOJEI,

comepykareiicss B yKPEIUIIEMOM TPYHTE H MacChl BsDKYIIETO (OTH. €11.).
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3.12cyxoe cvmemmBanne: [ TyOMHHOE CMENTMBAHNUE, BHIMOJHAEMOE TIOAaYeH
BSDKYILIETO B CyXOM COCTOSHHH.

3.13Baaxkaoe cmemmBanme: [JyOMHHOE CMENIMBAHHE, BHIMOJHACMOE
[IOJaY€EH BSOKYIIETO B pacTBOPE.

3.14 ykpemieHHbIHi N0 TEXHOJIOTHM IJIyOHHHOIO CMELIHBAHHS T'PYHT
(YxpemyieHHbIH TpyHT):MICKYCCTBEHHBI Marepuai, TMONyYaeMblii Ha MecTe
IPOM3BOACTBA PAabOT BBEICHUEM YKPCIUMIOMMX MAaTEpUANIoOB  (BSKYLIETO,
aKTHBHBIX JOOABOK, WHEPTHBHIX MATEPHAIOB), OTBEYAIOIIMI B MPOECKTHBIE M
IIPOMEKYTOYHBIE CPOKM HOPMHPYEMBIM MOKA3aTENAM KaueCTBa M0 MEXAHUYECCKUM
CBOICTBaM.

3.15 ykpemieHue c¢1a0oro rpyHra: YiydmeHue (U3MKO-MEXaHNYECKUX
CBOMCTB ¢naboro TrpyHTa TMpH BBEACHUH YKPEIUIAIOMIUX MAaTEepUaloB IO
TEXHOJIOTHH IIyOMHHOTO CMELIMBAHMSA 34 CUET COUCTAHUS XUMMUYECKUX, (U3HKO-

XUMHUYECKUX U MEXaHUUYECKUX B3aUMOJCHCTBHIA.

4 OcHOBHBIE OJIOKECHHS

4.1 TexHonorusi INyOMHHOTO CMEIIMBAHUSl SIBISIETCA  CHELMAIBHBIM
KOHCTPYKTHBHO-TEXHOJIOTHYECKUM  MEPONPHUATHEM, MPEAHA3HAYCHHBIM  JUIS
o0ecnieyeHns] yYCTOMYMBOCTH HACHITEH, TPeOyeMBIX CPOKOB KOHCOMMIOALMH HX
OCHOBaHUi, CIOXEHHBIX CIa0bIMH OpPraHWYeCKUMH, OpPraHO-MHUHEPAIBHBIMH M
MHUHEPAITLHBIMA TPYHTAMH, UMEIONMMH TOBHIIICHHYIO BIAKHOCTh. B pesynbrare
IPUMECHEHUS TEXHOJOIMH JOCTHUTAcTCS YBEIMUYCHHE MEXAHUYECKUX CBONCTB
cnaboro rpyHTa (MPOYHOCTHEIX W NIE(POPMATHBHBIX), KaK MPAaBWIIO, HA MOPIIOK
WJIN HECKOJIBKO MOPSIIKOB.

42 Hacrosmmit OJIM  perinaMeHTHPYET TEXHOJOTHIO TI1yOMHHOTO
cmemmuBanus, gomondss nojoxenms CIT  34.13330.2012, [Tlocobus 1o
IPOEKTUPOBAHUIO 3€MISHOTO MOJOTHA Ha ciabeix rpyHTax [1] B dactu

NPUMCHECHNSA CICHUAIIBHEIX KOHCTPYKTHBHO-TCXHOJIOTHYCCKUX peH.ICHI/Iﬁ HOBBIM
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pEUICHNEM, CO3/IAlOLIMM BO3MOXKHOCTH JUIS MOBBIIIEHUS HAJCKHOCTH JOPOIKHBIX
KOHCTPYKLMIA, CHIDKCHHS  PECYPCOEMKOCTH, CTOMMOCTH  CTPOUTENBLCTBA,
o0ecnieyeHns] MAKCUMAIBHOTO MCIIOJIB30BAHHS MECTHBIX TPYHTOB M MaT€pUaioB, B
TOM YHCIIE OTXOAOB MPOM3BOACTB. OJIM yUMTHIBAET MONOKEHHUS E€BPOMEHCKIX
HOpM EN 14679 [2], EuroSoilStab [3].

4.3 TexHomorus ITyOMHHOIO CMEIIMBAHMS COCTOUT B MEXaHHMYECKOM
CMEIIMBAHUH II0AaBAEMOI0 IOJ MAABJICHHUEM BsDKYIIEro (TIpH HEOOXOAMMOCTH,
OPYTUX YKPEIUIAIOMUX MarepranoB — H00aBOK W3 AKTUBHBIX MATEPHAIOB —
OTXO0JI0B MPOMBIIUICHHOCTH, HHEPTHBIX MUHEPAIBHBIX 3aIOHUTENEH) CO ClIabhM
TPYHTOM HEIOCPEICTBEHHO Ha MECTE IPOM3BOJACTBA PadOT NO BCeH IIUpHHE
HAacBIII Ha BCIO ITyOHMHY pACIpOCTPaHEHUs T[PYHTOB WIM €€ 4acTe. B
3aBUCHMOCTH OT COCTOSHHSA IOJABAEMOI0 BDKYILIETO Pa3IMYaloT  CyXoe
CMELIMBaHUE (BSUKYIIEE B CYXOM COCTOSIHIH ) M BIIXKHOE CMELIMBAHUE (BSDKYLIEE B
pactope). IlockonbKy cialBle I'DYHTHI UMEHOT, KaK MPaBWIIO, IOBBILIEHHYIO
BJIQYKHOCTD, MPCANOYTUTCIIbHBIM SBJISICTCS MPUMCHCHUE CYXOT'0 CMCIIIMBAHUSI.

4.4 Texnonorus rinyOHHHOIO CMELIMBAHMS MPEAyCMATPUBAcT BO3MOKHOCTD
CO3/1aHNs ABYX TUIIOB YKPEIUIEHUS:

-CIUIOIIHOE YKPEMJICHUE MAcCHBA TPYHTA MOJ HACHIMBIO HA HEOOXOOMMYIO
IyOUHY — OCHOBHOM THN YKpeTieHus (A0CTUracTes rIyOMHHBIM CMELMBAHUEM B
MacCUBE Ha TEXHUYECKU BO3MOXKHYIO IyOuHy 5-7 M),

-YKpEIUICHHE MacCHBa TpPYyHTa MOJ HACHIBIO 10 THUIY CBaiHOIO IO,
IPHMEHAEMOE B COYCTAHUU C OCHOBHBIM (JJOCTUTaeTCs IMyOHMHHBIM CMEIIMBAaHUEM
B CBAsX HIDKE 30HBI YKPEIUICHUS B MAaCCUBE).

4.5 YKpenyeHHbI} 10 TEXHOJIOTHH TTyOWHHOTO CMEIIMBAHUSA TPYHT JIOJDKEH
OTBEYATh HOPMUPYEMBIM MOKA3aTENsIM KAYeCTBA M0 MEXAHMYECKUM CBOWCTBAM —
IpeAey IPOYHOCTH IPU OJHOOCHOM CXKATHH, CONPOTHBIEHUIO CABHIY, MOIYIIIO
nepopmaiui. OCHOBOM I OLEHKM MEXAHMYECKHX CBOMCTB YKPEIJIEHHOTO
TPYHTa CIY>KAT METOJ WCHIBITaHWI Ha oaHoocHOe cxatue no I'OCT 12248 ¢
YTOYHEHHAMH 1O MyHKTY 5.4 Hacrosiiero OJIM. TNokazarenu MeEXaHHYECKHX

CBOIICTB YKPEIUICHHBIX I‘J'IY61/IHHI>IM CMCUINBAHUEM T'PYHTOB 3aBUCAT OT BUJA U
6
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KOJTMYECTBA YKPETUIIOMIX MaTeprUanoB, BEIOOP KOTOPEIX HODKEH BBIMOIHSITHCS C
YUETOM Pa3HOBHIHOCTH U CBOHCTB YKPEILIAEMOr0O ¢1ad0ro rpyHTa B COOTBETCTBHU
C mojokeHWusMH pasgena 5 Hacrosmero OJIM. HasHaueHune HOPMUPYEMBIX
moKaszarenell KadecTBa BHINONHACTCS HA OCHOBE PacdeTHOro OOOCHOBaHHA B
COOTBETCTBHH C MOJIOKEHUAMH pazzena 6 Hactosimero OIM.

4.6 Jlo Havyaja BBIIOJHEHUS YKDPEIUTENBHEIX paboT JOIDKHEI OBITh
BBIIOJIHEHbl ~ MH)KCHEPHO-T€OJIOTHYECKUE  H3bICKAHWUS B COOTBETCTBHHM  C
nonoxxernssMa  CIT 11-105-97, TTocobus [1], ompeneneHBl pPa3HOBHAHOCTH |
CBOIfCTBA C1a0bIX IPYHTOB.

4.7 BO3MOXXHOCTb BBINOJHEHUS PA0OT MO TIAYOMHHOMY CMEIIMBAHHUIO,
KaueCTBO HX BBIMOIHEHUS 3aBACAT OT NPUMEHIEMOT0 000pYIOBAHUS, TEXHOJIOTHH
IIPOM3BOACTBA PadOT, PEKOMEHJANMU II0 KOTOPbIM CoOJepXKarcs B pasaene 7
Hacrosmero O/IM. Ilpu mpou3BoAcTBE paboT CleNyeT YUUTHIBATh PEKOMEH AN,
COZePKaIMECS B JOKYMEHTALUH IPOM3BOAUTENS 000pYA0BaHUS.

4.8 OcHoBHbIE 0O0nMacTM TNPUMEHEHHS  TEXHOJOTHH  TITyOWHHOTO
CMELIMBAHUS:

-o0ecredyeHHe YCTOHYMBOCTH HACBHIIEH W CPOKOB, 00CCIIECYMBAOLIMX
TpeOyeMyl0 CTeNeHb KOHCOJMAALMU TPYHTOB CiabblX OCHOBAHHWIL Hachinei
BEICOTOH 70 7 M MpH MOLIHOCTH TOMIM ¢€j1a0oro rpyHra oT 3 M IpH
CTPOMTENBCTBE ABTOMOOMIIBHBIX JIOPOT;

-BBINOJIHEHWE  paloT [0 YHIMPEHUIO 3€MJSIHOIO  MOJIOTHA  NIpH
PEKOHCTPYKLIMK (PEMOHTE) aBTOMOOMIIBHBIX JOPOT B YCJIOBHUSIX PACIpPOCTPaHEHUs
c/iabbIX IPYHTOB,

-yKpemieHue cnadblX TPYHTOB HA OrPaHWYEHHBIX IUIOWIAASX B 30HAX
PacHONIOXKEHH ~ BOAOHPONIYCKHBIX  TPYO, 31€MEHTOB  OOOpYAOBaHWA W
00ycTpoiicTBa aBTOMOOUITBHBIX IOPOT;

-MH)KEHEpHAs ~ [OArOTOBKA  TEPPUTOPMM  C  LENBKO  CO3JaHHUA
TEXHOJIOTMUECKOr0 CJI0sl, o0eclednBaomero paboTy JOpOXKHO-CTPOUTENIBHOM

TCXHUKH, BpPECMCHHOI'O MPOC3a TPAHCTTOPTHERIX CPEACTB,
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-nepepaboTka  HEKOHIMLMOHHOIO  IMEPEYBIRKHEHHOTO  MHHEPAIbHOIO
TPyHTa, HAPUMEP, BHIBO3MMOTO B OTBAJ TPYHTA, MOJYYAEMOTO MPH Pa3padoTKe
BBIEMOK TSI TIOCTIEYOILETO €10 IPUMEHEHHUS B KAYECTBE MHEPTHOTO 3aIIOJIHMTENSA
IPH YKPEIUIEHUU ITIyOHMHHBIM CMEHINBAHMEM B MACCHBE OPraHHMYECKUX I'PYHTOB
WM IPUMEHEHUS B HUKHEH YacTH HAChINEH.

4.9 BBIOOpP KOHCTPYKTHBHO-TEXHOJIOTMYECKMX PEUICHUN BBHINOJHAKOT Ha
OCHOBE TEXHHKO-3KOHOMUYECKOrO COMOCTABICHHA HX BapuaHToB. Clemyer
YUUTHIBaTh TE€XHUYECKUN 3GQPEKT NpH NPUMEHEHUHM TEXHOJIOTHMM TIITyOMHHOIO
CMCIINBAHU:

-BO3MOXHOCTb MHOTOKPATHOIO IOBBILIEHUS MEXAHWYECKMX CBOICTB
TPYHTOB 0€3 OrpaHUUYCHUM [0 X BUIY U COCTOSHUIO — IPAKTUIECKH JOCTUTACMBIE
mapaMeTpPhl  YKPEIUICHHBIX MHHEPATIbHBIX (OPTaHWYECKMX) TPYHTOB. TIpenel
npourocty ripu cxkaruu 1500 kI1a (900 klla) u Beime, conpoTuBieHUe caBUTY 750
k[1a (450 xI1a) u BeinIe, MOAYJL Achopmauun 75 Mlla (45 MI1a) u Beiie;

-BO3MOXKHOCTE OBICTPOM KOHCOMMIAIMHU clTad0r0 OCHOBAHHUS HACHITIN,

-IOCTIDKCHUE BBICOKOH OJHOPOAHOCTH VYKPEIJICHHOro cnaboro rpyHTa,
HE3aBUCHMO OT OCOOEHHOCTEH CTPOCHHUS €TO TONIIY, HATMYMS Pa3TMYaronIuXcs Mo
BUJly U COCTOSIHHIO, TOJIILMHE CJIOEB TIPYHTA B TONLIE, YTO CHHUKAET PHUCK
MPOSIBJICHUS] HEPABHOMEPHBIX Jie(opManuii;

-BO3MOXHOCTh PAIMOHATBHOTO HKCIOJB30BAHUSA OTXOJOB TMPOM3BOJICTB,
MECTHBIX HEKOHIWIHMOHHBIX IEPEYBIAKHEHHBIX TIPYHTOB, B  YacCTHOCTH,
TpeOyOmMX YTUIN3ALUN [JIMHUCTHIX TPYHTOB, MOJYYEHHBIX NpU pa3paboTke

BBICMOK.
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5 PexomeHaamuH 0o BblOOPY OCHOBHBIX TE€XHHYECKHX NapamMeTpoB

TCXHOJIOTHH l"J'lyﬁl/IHHOI‘O CMCIIUBAHHA

5.1 O0mue fanHbIC

5.1.1 OCHOBHBIMHM TEXHWYECKUMH MapaMETPaMH TEXHOJIOTHH TIIyOMHHOTO
CMEIIMBAHNA SABJIAIOTCS BUJ YKPEIUIAIOIIMX MATEPHAIOB U HX KOJIUYECTBO,
3aBUCALLME OT PA3HOBUJAHOCTYU U CBOMCTB YKPEILIEMOIO IPYHTA.

5.1.2 HopmupyeMBIMH NOKAa3aTeIsMH KauyeCTBAa YKDPEIUICHHBIX TI'DYHTOB
SIBJIAIOTCA:

-onpenensemeie B cooTeeTcTBHH ¢ I'OCT 12248 ¢ yrOYHEHHEM 1O MYHKTY
5.4 nacrosmero OJIM npezen MpoYHOCTH 00Pa3IOB MPH OXHOOCHOM CXKaTHH R, H
MOZyJNb Ae(popMaLiy IPA OJHOOCHOM CXKATHH E;

-COIIPOTHUBJICHUE CABUIY YKPEIJICHHBIX I'PYHTOB 7, IPUHUMAEMOE DaBHBIM

0011Iel BETMUMHE CUETIICHUS U OpeaeiieMoe Mo 3aBUCUMOCTH (1):

=R/2 (1)

5.1.3 Konu4ecTBO BSKYLIET0 Marepuala OLIEHHBACTCS CIEAYIOIUMEI
B3aMMOCBSI3aHHEIMU IIApaMETPaMu:

-pacxof (KOIMYECTBO) BSKYILETO () (OCHOBHOM MapaMeTp), ompenenseMoe
KaK COOTHOIIEHHE MAacChl BSDKYHIEro P, BHOCHMOTO Ha e€auHHMIy o0BheMa

VKPEIIIEMOT0 CJ1a00ro rpyHTa V3 0 3aBHCUMOCTH (2):

O=P,/V;, xrim*; ?)

-COACPNKAHNE BSKYLLICTO An, onpeaAcnaeMoc KakKk OTHOMCHUC MAacChl

BSDKYLIETo Py K Macce CyX0ro rpyHTa Mocie YKpemIeHHA  ;r 0 3aBHCUMOCTH (3):

A,=P,/Pyx100, %; 3)
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-BOJOLICMEHTHOE OTHOLIEHHE B//[, ompeaenseMoe Kak Macca coepxanieiics

B YKPEIUIAEMOM IPYHTE BOABI Pyopy K MACCE BOKYILETO /5, O 3aBUCUMOCTH (4);
B/I[=Pyop /Py, OTH.CLL. 4)

IIpumensiembie 3aBucuMoct (5), (6) cBA3BIBAOT mapamerpsl Oy, Ay, B/I]

APYT € IPYroM M NapameTpaMu HeyKPEIICHHOTO TPyHTa:

10-p
:A [ A— 3
Qb’ 8 (1+W0/100)>KF/M > (5)

B/[[=Wy/A4,, oTH.€x., 6)

rJie ) — IUIOTHOCTE TPYHTA, T/M,
Wy — BIOXHOCTb IpyHTa, %0.

5.1.4 TlpenpaputenbHbiii BBHIOOP OCHOBHBIX TEXHHYECKHX IIapaMeTpoB
TEXHOJIOTMHU TTyOMHHOTO CMEIIMBAHUS AJIs1 OPUEHTHPOBOYHOMN HX OLICHKH C LIENBIO
MIPEBAPUTENLHON MPOpabOTKM NPOEKTHHIX pEICHWH, Ha3HayeHWs BUAA U
JUana3oHa W3MEHEHUs KOJIMYECTBA YKPEIISIOWUX MAaTEPHATIOB IPH NOA00pE €ro
cocrasa 110 NyHKTY 5.4 Hactosmero O/IM MOXKET ObITh BHINOIHEH B COOTBETCTBUI
¢ mynkramu 5.2, 5.3 Hacrosmiero O/IM. OkoHYaTeNbHbIH UX BHIOOP BHIOIHACTCS
Mo pe3yibTaraM JiabopaTOpHBIX HCHBITAHWHA B COOTBETCTBHH C NYHKTOM 5.4

Hactosmiero OJ/IM.

5.2 TIpenBapuTeabHblii BLIGOP BHIA YKPEIUISIOUIEr0 MaTepHaia
52.1 Jins eBoiopa BHJA YKPEIUIAIOIIETO MaTepuala Ha OCHOBE
BBIMOJIHCHHBIX HH)KEHEPHO-T€OJOTMYECKMX M3BICKAHUI JOMKHBI OBITH MOJYYCHBI

JAHHBIC:

10
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-0 Pa3HOBUIHOCTH TPYHTOB B cooTBercrBHM ¢ Kiaccugukauuein OCT
25100 u ¢ y4eToM 9acTHBIX KnaccuuKauuii ciiabbIX TPYHTOB B COOTBETCTBHH C
npunoxkenuem 11(JI) x TTocoburo [1];

-0 MapaMeTpaM COCTaBa M COCTOSHHMSA TPYHTOB, HEOOXOAWMBIE JIs
OIpeAENICHNs HX PA3SHOBHIHOCTH,

-0 CNEAYIOMWM TapaMeTpam, oO0s3aTeNbHBIM I moabopa cocTaBa
yKpemsrowero marepuana: BinaxHocts no I'OCT 5180, conepikaHue MbUIeBaThIX
H TJIMHUCTHIX 4YacTthl (dactuiy pasmepoM meHee 0,05 mm) mo TOCT 12536,
OTHOCHTENbLHOE cojepkanue opranndeckux seriects /; mo 'OCT 23740 u T'OCT
26213, nokazarens kucnotHoctd pH no T'OCT 27753.3.

522 VYxpemneHue BBHIIOMHAETCS ONHHM K3 BSDKYIIHX MATEPHAJIOB,
KOMOMHMPOBAHIEM BsDKYIIIX MATEPHANIOB, BSDKYLUMMA MaTEPHATAMHU B COYCTAHIH
C aKTUBHLIMM MaTepUaaMi W/UAW HHEPTHHIME HOOABKaMH.

5.2.3 B xauecTBE OCHOBHBIX BSUKYIIHX MPUMEHSIIOT:

-IIEMEHTBl Mapok, kak mpaswio, He HIbke 300 mo I'OCT 10178, TOCT
22266, T'OCT 25328,

-m3BecTh 1, IIcopro mo 'OCT 9179.

524 B KadecTBe aKTHBHBIX MAarepuaJoB MOryT OBbITh [PUMCHEHBI
MaTepHaibl ¢ y/ebHON MOBEPXHOCTBIO He MeHee 150 M’/Kr, ofecneunBaronie
yIydIeHne GpU3NKO-MEXaHMYECKHX CBOMCTB YKPEIIISIEMBIX TPYHTOB, B YACTHOCTH:

-BbICOKOAKTHBHEIE M AKTUBHBIE MOJIOTHIE TIPAHYJIMPOBAHHBIC NUIAKH IO
T'OCT 3344;

-305bI-yHoca o 'OCT 25818,

-rurc crpouTenbHblif Mapok He Hike ['10 mo 'OCT 125.

5.2.5 B KayecTBe€ HMHEPTHBIX JNOOABOK MOTYT HKCIONB30BATHCS MECTHHIE
CBSI3HBIC TTEPCYBIAKHEHHBIC TPYHTHL, TBIIEBATHIC MTECKH, CITa00AKTHBHBIC ILTAKH,

30JIBI.
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5.2.6 B kadecTBe YKPEIISIOMMX MOTYT OBITh MCIOJIB3OBaHBI M JAPYTHE
marepuaibl, 3GGEKTHBHOCTh TPUMEHEHHS KOTOPBIX 000CHOBaHA 1a00PaTOPHBIMU
UCTIBITAHUSIMHL.

5.2.7 Jlns npeaBapuUTENIbHOTO HA3HAYEHMs BUAA YKPEIUIAIOLMIMX MaTePHaIOB

PEKOMEHIyEeTCSl MCITOIB30BaTh JAHHBIE, MTPEACTABICHHbIE B TaOIMLE 1.

Tabmuma 1 — PexkoMeHAyeMble YKpEIUIAIOIME MaTephasibl  TEXHOJIOIMU

rTyOMHHOTO CMEIIMBAHMS

I'pynma ciadbIX rPYHTOB IO COAEPHKAHUI) OPraHMYECKHUX BELIECTB!
Munepanbasie npu /,=0-2 % OpraHo-
MUHEpaJIbHBIE
Bun yxpennsromiero nepeyBIIaKHEH- 1 Opraso- MUHEpaJbHbIEC U
MaTepuaia HbIE OpraHuyecKue
e TJIMHUCTBIE MIHEPATPHBIC npu 1,=2-30 %
mpu ,=2-30 %
TPYHTHI
IlemenT ++ ++ ++ +++
LlemenT + nepeysnax-
HEHHBIH MECTHBII - - - +++
CBSI3HBIN I'PYHT
IlemenT + rumc + + ++ ++
TlemenT + mnak ++ ++ ++ +++
HsBecTp + HeMEHT ++ ++ + -
W3BecTs + rumnc ++ ++ ++ -
H3BecTsb + nutak + + + -
Hssects + runc + miax ++ ++ ++ -
Hssects + runc + 4y t r _
LIEMEHT
Hssectp - ++ - -

Tlpuveyanne — +++ Haubonee 3G heKTUBHBIN yKpemomuii MaTepuar; ++ 3()¢exTHBHBIT YKpemLIOIuii
MAaTepHay; + BO3MOXKHO IOJNyueHHE d((EeKTa B OTACHBHBIX CIy4yasX NPUMECHEHHS, — HE DPEKOMEHAYEMBIH K
TMPUMEHCHUIO YKPEIULTFOLIHE MATCPHAIL.

5.3 IlpenBapuresibHbIi  1MOA0OP  KOJIMYECTBA  YKPEILISIFOIIHX
MaTepHATIOB

5.3.1 TIpenBapuTenbHBI MOAOOP KOJIMYECTBA YKPEIULIIOIMX MAaTECPHAIOB
BBITIOJTHSIOT, UCXOAA M3 TpeOyeMoil (pacdeTHON) BETMUMHBI MPe/iesia IPOYHOCTH
IIPU CXKATUH YKPETJICHHOTO TPYHTA Rp, OIPEAEIIEMON, UCXOAd U3 3aBUCUMOCTER
(11), (12) nompasznena 6.2. KonuuecTBO BHKYIIETo () MOXKET OBITH OLIEHEHO II0
JuarpaMMaM Ha pPHCYHKE | B 3aBUCHMOCTH OT pPa3HOBHUAHOCTH TPYHTOB,

MPUMEHSEMOT0 BSDKYLIET0 MaTtepuana U TpeOyeMoil pacdyeTHON BEITMYHHEI

12




OJIM 218.2.063-2016

npejena MPOYHOCTH YKPEIUIEHHOTO TPYHTAa Rep,=R.. JlMarpaMMbl COCTaBJICHBI Ha
OCHOBE O0OOILIEHNS YKCIIEPAMEHTAIBHBIX JAHHBIX M0 TIIyOMHHOMY CMEIUIMBAHUIO
IpyHTOB. JlomycKaeTcs mpeaBapuTeNbHbIA TOA00P KOJIHYECTBA BKYLLETO, HCXOIS
U3 ONbITA BHINIOJHEHHs paboT 1O NIYOMHHOMY CMEHIMBAaHHUIO B CXOIHBIX
HUHKEHEPHO-TE0JIOTMYECKUX YCIIOBUSIX.

532 Jlnd CBS3HBIX MUHEPAIBHBIX, OPraHO-MHUHEPAJIHHBIX TPYHTOB C
OTHOCHTEJIBHEIM COJCPKAHUEM OpPraHMdecKux BemiectB 10 10 % 3HaueHue R,
MOXKET OBITH YTOYHEHO € YYETOM HMX BIAXKHOCTU W M TUIOTHOCTH p B TIPHPOTHOM
COCTOSHHH C MCHOJIb30BaHHEM 3aBHCHMOCTEl (4), (5), (6) m amarpamMMbl Ha
pucynke 2 (BbiOMpaeTcs Haubonbluee M3 3HadeHWit (J,, TMOJYYEHHBIX C

HCTIONB30BaHueEM rpaMKoB Ha pUCYHKax 1, 2).
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R, klla
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900 H+U+II
-
L
800 5 o
T I
700 At~ 4=
1 -
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- 4= 0
500 —F I
4-- 2251 L1
4001 = =1
300 1] /KT
///// Vl
200 == L+H
—,-/
100 T
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Q,, Kr/m’

1 — Topd; 2 — 3atopdoBaHHBIEOpraHO-MUHEPANbHBIE TPYHTHL, 1] — nemenT; L+ — uemeHT 1
mak; [I+H — uemeHT u m3Bects; L[+ — neMeHT 1 nepeyBiakHeHHbIH CBA3HbIIH rpyHT; LI+

— LHEMCHT, U3BECTh H I1JIaK
PucyHok 1 — 3aBUCHMOCTB IPOYHOCTH TIPH OAHOOCHOM CXKaTHH R, TPyHTa,
YKPEIUICHHOT0 TITyOMHHBIM CMELIUBAHHEM, OT KOJMYECTBA BSDKYILETO O,

MHHEPATBHBIX (2) M OPTaHUYECKUX H OPraHO-MHHEPAIBbHBIX TPYHTOB (6)
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= = — = O0prano-MHHEPAaNLHLIC IPYHTEI ¢ COOCPIKAHHMEM OpraHHIECKHX BETIECTB J0 10 % M

MHHCPaNbHBIE CBA3HBIE TPYHTBI

Pucynok 2 — 3aBUCHUMOCTB IPOYHOCTH MPH OAHOOCHOM CKaTUH OT BOZIO-
LOEMEHTHOTO OTHOIIEHUS 00pa3LOB Uil [PYHTOB ¢ HU3KUM COJICP:KaHAEM

oprannyeckux semuecTs (10 10 %)

5.3.3 HesaBucumo OT pe3yiabraroB moxbopa mo myHkTtam 5.3.1, 5.3.2,
KOJINYECTBO (Pacxoi) BLKYIIEro Oy, He JOIDKEH OBITh HIDKE:

-130 kr/M® st CBA3HBIX MUHEPAIBbHBIX MATKOMIACTUYHEIX B 150 kr/m® s
TEKYUeTUTACTHIHBIX, TEKYUUX TPYHTOB,

-170 kr/mM® s oprammueckux rpyHTOB (200 Kr/M® IS OPraHHHYEcKAX
IPYHTOB IPHPOIHOM BIAKHOCTHIO MeHee 500 % u 6onee 1500 %).

5.3.4 JIns npeaBapuTENbHOTO Ha3HAYEHUA MPOEKTHBIX PEIICHUH, UCXOMA U3
TOJIYYEHHOTO 3HAYEHUS R, OPUCHTUPOBOYHO MOIYT OBITH OMPEAENEHbl APYrue
TpeOyeMble napaMmeTphl CBOHCTB:

-COMPOTHUBJICHHE CABUTY — 110 3aBHCHMOCTH (1);

-Monysib fedopmariu L, IJIsT OPraHUYECKHX M OPraHO-MHUHEPATBEHBIX

TPYHTOB C COJCPKAHIEM OPTaHMUeCKHX BeIeCTB Oonee 10 % 1o 3aBucuMoct (7)

15
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Ey=50:R; ; @)

-MOIyie gedopMmarmy [, JUIS MHHEPANLHBIX CBA3HBIX M OpraHo-
MHHEPAJIBHBIX TPYHTOB C COJICPYKAHUEM OpPraHuveckux BeulecTB MeHee 10 % mo

3aBHCHMOCTH (8):
E~100-R, ®

5.3.5 PacueTHOe 3HA4Y€HWE IUIOTHOCTH YKPEIUIEHHBIX TPYHTOB Py JUIS
Mpe/IBAPUTENBHBIX PacyeToB Mo moapaszeny 6.2 Hacrosmero OJIM MoxeT ObITh

OLIEHEHO TI0 3aBUCUMOCTH (9):

Py =p+0,- 1—p£ +0, - —pﬁ LM, )

TI€ pp — IVNIOTHOCTD BSDKYILETO, T/M3;

Py — TUIOTHOCTH aKTWBHOTO WIIM WHEPTHOTO Martepuana (1Mo NmyHKTam 5.2.4,
5.2.5 HACTOSIIEr0 JOKYMEHTA B CIlydae WX PAMEHEHHS), T/M ;

 — IUTOTHOCTH IPYHTA, T/M,

O, — KOTHYECTBO BSIKYIIETO, T/M;

Oy — KOJIMIECTBO aKTHBHOTO WJIM MHEPTHOTO MaTepHaa.

Hes3aBucHMO OT TONYYEHHOTO pE3yNbTaTa, B Cydae, KOTAa MOBBILIEHHE
IUTOTHOCTH BENACT K YXYIUICHWIO HAIPSHKEHHO-IC(HOPMHPOBAHHOIO COCTOSHHSA
CHCTEMBl «HACBIIb — OCHOBAHMEY», 3HAYCHHE p,, NPHHAMAIOT B JONAX OT
IUIOTHOCTH c¢jaboro rpyHta p He Hwke 1,2p m 1,1-p, COOTBETCTBEHHO, I

OpraHnYecKuX (OpraHO-MHHEPATHHBIX ) 1 MEHEPAIBHBIX CBSI3HBIX TPYHTOB.
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5.4 Ha3nayeHue BHJAa W KOJHYECTBA YKPEIVIAIOIIHX MATEPHAJIOB IO
pe3y/1bTaTaM J1alopPaTOPHBIX HCNBITAHMIA

5.4.1 Vcxons W3 CBOMCTB YKPEIUIAEMBIX CIA0BIX T'PYHTOB, HWMEIOIIMXCS
MECTHBIX aKTHBHBIX M MHEPTHBIX MaTE€pPUAJIOB, TPEABAPUTEIILHO B COOTBETCTBHY C
nogpazzaenamu 5.2, 5.3 Hactosmero OJIM HasHa4darOT BHJ YKPEIUISIOILETO
Marepuana i BO3MOXKHBIH AMana3oH U3MEHEHHMs €ro KOJINIeCTBA.

5.4.2 T'otoBsaT 00pa3Ubl LI UCTIBITAHUI C Y4ETOM CJIEAYIOIUX MONOKEHUI:

-0TOOpaHHBIH Ha y4YacTKe MpOU3BOACTBA paboT cialblif TPYHT HMPHPOIHOM
BJI)KHOCTH MPEABAPUTENBHO TEPEMENIHBAIOT € WCHONb30BAHUEM CTaHIAPTHOIO
CMECHTEINS B EMKOCTH OOBEMOM, TIO3BOJISFOILMM MOATOTOBUTH FPYHT KOIUYECTBOM
HE MEHEE YeM TSl BBIIONHEHNA HCTIBITaH!i 3 00pa3sLoB;

-M00aBISIOT B €MKOCTh IPEIBAPUTENHLHO BBHIOpaHHOE (moapazaen 5.2
Hacrosmero OJIM) BsKymiee WIHM BsKyLlee B COYETAHUM C JAPYTHMH
VKPEIULIOIUMH MaTepUaIaMy U BHIIOJIHSIOT IEPEMEHIUBAHHIE €T0 C TPYHTOM;

-BBIMOJIHSAIOT MOATOTOBKY 00pa3IioB YKPEMJICHHBIX TPYHTOB C HE MEHEE YeM
TPEMsI PACXOaMH BSDKYLIETO (Jy, 3HAYECHHS KOTOPBIX H3MEHSIOTCS OKOJIO CPEIHETO
3Ha4eHUS (Jp, OMPEAENEHHOTO 10 mojpazaeny 5.3 Hactosmero OJIM; muana3zoH
U3MEHEHNS 3Ha4€HUM pacxoja oT CpeHero 3HaUeHUs PEKOMEHIy€eTCsl HA3HA4aTh B
nipenenax 25-50 Kkr/m’;

-TIOATOTOBKY 0OpA3IiOB BHIMOTHSIIOT MyTEM MOMEIIEHHUS TOIyIEHHONH CMECH
cnaboro TpyHTa M YKPEIULAIOMETO Marepuala B JKSCTKHE IUIMHIPHYECKHE
060iMEL, 06ecTiearBaIONINE MONYICHHE 00Pa3oB aMeTpoM d He MeHee 38 MM |
BeicoTo# (1,8-2,2)d; HeMEJICHHO MOcCjie TOMEIIEHUs B 000#iMy oOpasubl B
TedueHue 30 MHHYT JODKHBI OBITH TIPUTPYXKCHBI IIOCTOSHHON HarpysKoi,
obecmeunparomeii gapnenue 20 klla;

-cpasy mociie GopMHpOBaHHS 0Opa3bl B 000HMaxX MOMEIIAIOT B SKCHKATOP,
Yyepe3 ABOE CYTOK 000MMY CHHUMAIOT W BBIICPIKMBAIOT 00pasllbl B SKCHKATOPE B

TeueHue 28 CyTOK; JOIYCKAcTCSs MEHBIIMH CPOK HX BBIAEDXKKH (HO HE MeHee 7
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CYTOK € MOCJIEYIOMIEH KOPPEKTUPOBKOH PE3yJIBTATOB HCMBITAHUM [0 TIOAPA3ACITY
7.3 Hacrosimero OJIM — 3aBucumocTs (22).

5.4.3 OueHUBAIOT MWIOTHOCTH U BHIMOJHSIOT HCTIBITAHUS TOJTOTOBICHHBIX W
BBLIJIEP)KAHHBIX 00pasnoB mo Metoquke nyHkTa 5.2 TOCT 12248 (ucnbitanus
METOJOM OJHOOCHOTO CXKaTus), TPUKIAABIBas HArpy3Ky C HENpPepPHIBHBEIM
YBEIHUEHUEM CO cKOPOCThIO 0,5 % 3a 0aHY MUHYTY. VICIIBITHIBAIOT HE MEHEE TPEX
0o0pasLioB, MOArOTOBJICHHBIX TP  OAWHAKOBOM  pacXofe  YKPEIUIAOLIAX
MAaTepHAIOB ¢ OJIMHAKOBBIMY CPOKAMU BBIACPKKU.

5.4.4 Tlo pe3ynbTaTaM UCTIBITAHU# MOYYalOT 3aBUCHMOCTE HANPSHKECHUS 0 —
OTHOCUTENIbHAs  AedopMalus & [0 KOTOPOIl  OmpenensiorT — napaMmerpel
MEXaHWYECKHUX CBOMCTB IPYHTOB (PUCYHOK 3a):

-IIPOYHOCTH NP OJHOOCHOM CXKAaTUU R, (COOTBETCTBYET MAKCUMAIbHOMY
HaNpPSDKEHUIO);

-COIPOTHUBIISIEMOCTH CABUTY T (BEJIMYWHY CTPYKTYPHOTO CIEIUIEHUS), T=R,/2,;

-Momynb  aeopManuu [, ONpEACIAEMBIA MpPH  HANPSKEHUH G,
COOTBETCTBYIOLIEM IOJIOBUHE MNPOYHOCTH MpH OJHOOCHOM CXaTWH R, MO

3apucumoctd (10):

R
E =—p—e
T 2(e-e) 1o

I'7Ie £ — OTHOCHTENBHAA e(OopManus IpY MaKCHMAIbHON Harpy3Ke,
& —  HEYUATHIBAGMas  HavyaipHas  OTHOCHTENbHAs  Ac(opMaiius,
COOTBETCTBYIOLIASl TOUKE PE3KOTO CHIDKCHHS TEMIIOB HapacTaHus AedopManuii mo

JqMarpamMMme (pHCYHOK 3a).
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R, 7, £y — COOTBETCTBEHHO, TIPEEN MPOYHOCTH, CONPOTUBJIEHUE CABUTY U MOJYJIb AeopMaliuu
MPU OHOOCHOM CXATHH, &) — OTHOCUTENbHAs ehopMalisl MPH MaKCUMANbHOM HArPy3Ke; &7 —

HEy4YHTbIBA€Masi 4aCTh OTHOCUTEIBHOM AedopMaLiu

Pucynok 3 — CtannaprHas [1uarpamMmma HanpsbKEHUE G — OTHOCHTEbHAS
nedopmanus &, mosyyaemas Ipyu UCMIBITAHUSIX HAa OJHOOCHOE CKaThe 00pasLioB
I'PYHTOB, YKPEIUJICHHBIX ITTyOMHHBIM CMEIINBAHUEM (4) U AMAarpaMmma 3aBUCUMOCTH

MEXaHUYECKUX CBOMCTB IPYHTOB OT KOJIMYECTBA BSKYHIETO (0)
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5.4.5 Tlo pe3ynbTaTaM UCIBITAHUN CTPOAT 3aBUCMMOCTH CPEIHHUX 3HAYCHHUH
NMapaMeTPOB MEXAHWYECKUX CBOMCTB OT KOIMYECTBA BHKYLIETO I KaXKIOro €ro
BUJIA U ONPEAETSIOT TpeOyeMoe Ml KKIOTO BUAA KOMMYECTBO BDKYINETO (g,
obecneunBaroniee TpeOyEMyI0 PacuyeTHYI0 BEIMYMHY IIPEeia IIPOYHOCTH HPH
OJIHOOCHOM CXKAaTHH Ry, OIpeAesIseMyro, Hcxoad u3 3asucumocteit (11), (12)
nozapasaena 6.2. Ilpn 5ToM 3Ha4eHHM (prp ONMPENENIAIOT OCTAIBHBIE IIapaMeTPhI
MEXAHUUYECKUX CBOMCTB (pucyHOK 30). Bun BsKymero BEIOMPArOT, MCXOIS U3
HEOOXOMUMOCTH [OCTIDKCHHS TpeOyeMoro 3HaudeHus R, Ecmm 3HaueHue R,
JIOCTUTaeTCs I BCEX BHUJOB BSDKYIIETO — IO pe3yibTaTaM SKOHOMUYECKOIO

COIIOCTABJICHHA.

6 OcoGeHHOCTH METOAWKH TPOEKTHPOBAHHS MNPH NpPHMEHEHUH

TCXHOJIOTHH FJ'[yﬁI/IHHOFO CMEIIINBAaHUA

6.1 KoHCTpYKTHBHBIE pellieHHst

6.1.1 KoHCTpyKTHBHBIE pEILIEHMS, IPeIyCMaTPHBAIOIME IMPUMEHEHHE
TEXHOJIOTMM ITyOMHHOTO CMEIIMBAHWS, HA3HAYAlOT B  3aBUCHMOCTH  OT
HHKEHEPHO-TEOJIOTHUECKAX YCIIOBHH, MPEXKAE BCEro, HCXOAd U3 MOILIHOCTH
TOJIIMH C1a0oro0 TPyHTA M TEXHUYECKUX BO3MOKHOCTEH OCHOBHOTO Crocoba
YKPEILIEHUS B 3TOM CTydac — YKPEIUIEHHS. B MAacCHBE (YKPEIUICHNE Ha TIIyOHHY 10
5-7 m).

6.1.2 TToMHMO TeXHUYECKUX OTPAHHYEHHUM MO MTyOUHE YKPETUIEHHS CIIeyeT
YUYHUTBIBATH TAKXKE CICAYIOIINE OTPAHNYEHNS 110 IPIMEHEHUIO TEXHOIOTHH:

-TEXHOJIOTHSl ~ PEKOMEHIyeTcd K ITPUMEHEHHI0O I ObecreueHus
YCTOMYMBOCTH HACHIIEH BBICOTON 10 7 M (BKIIOYAs 0CAAKy) HAa OCHOBAHHSIX,
CIIOXKEHHBIX MWHEPATBHEIMY, OPraHO-MUHEPAIBHBIMA TPYHTAMU C COJIEp’KaHNEM
opraHmyeckux BemecTB A0 10 % u 10 5,0 M Ha OCHOBAHHSX, CJIOKCHHBIX
OpPraHMYECKUMH W  OPraHO-MHMHEDANbHBIMH TPYHTAMH C  COJICpPYKAHHEM

opranndeckux semiects 6osee 10 %;
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-TE€XHOJIOTUSI MOXKET OBbITh IIPUMEHEHA IIPU YKPEIUICHUU CNAObIX CBS3HBIX
MMHEPANBHBIX TPYHTOB C TMOKa3aTeneM Tekydectw Bbie 0,50, Topdor ¢
BI&XHOCTh Oomee 500 %, BO3MOYKHOCTH YKPEIUICHWS MHUHEPAIBHBIX T'PYHTOB C
nokasareneM Tekydectn 0,25-0,50 u Topdos ¢ BnaxkrocThio 300-500 % Tpebyer
000CHOBaHHS C TIPOBENCHWEM MPOOHOTO YKPEIUIEHHA HEMOCPSACTBCHHO HA
YYacTKe BBHITOJHEHHS CTPONTETBHEIX PaboT.

6.1.3 KOHCTpYKTHBHBIE pPEUIEHHS IOJDKHEI MPEIyCMAaTPUBATH YCTPOWCTBO
TEXHONOTHYECKOTO cnost (paboueit mnaThopMbl) HEMOCPEACTBCHHO Ha ciaboM
OCHOBaHMH i oOecnedeHuss pabOTBl 3aHATOM Ha YKPEIJICHHA TEXHHKH.
TEXHOIOTMYECKUH CIOH SIBIAETCS ONHOBPEMEHHO HIDKHEH YacTbIO HAChIIA U
COCTOMT M3 JpEeHUpYollero rpyHra tommuHoit 0,8-1,2 M Ha pazmensromed u
apMUPYIOLIEH MPOCIOHKE U3 FEOTEKCTUIBHOIO MaTepuasa MPOYHOCTHIO HE MeHee
14 xH/m.

6.1.4 OcHOBHbIE KOHCTPYKTHBHBIC PELIEHHsI NPEACTABICHbI HA PUCYHKE 4 U
BKJTFOUAIOT:

-CIUIOIIHOE YKpEIUIEHHE B MaccuBe CNaboro TrpyHTa Ha TMOJNHYIO €ro
MOITHOCTh (PHUCYHOK 4a), pelieHre MOKET OBITh PEaIM30BAaHO MPU MOLIHOCTH
crmaboro rpyHra B npefenax 5-7 M 1 Henecoo0pazHo Mo TEXHHKO-3KOHOMHYECKHM
c000paXKEHUSAM TIPA MOTITHOCTH BHITIIE 3 M;

-yKpenneHne cinaboro rpyHTa B MacCHBE HA HEMOJIHYI0 MOIIHOCTH IIO
PUCYHKY 40 mpu ec¢ MPEBBILCHAM TEXHUYECKUX BO3MOXHOCTEH YKpEIyieHHs B
Mmaccuse (5-7 M),

-yKpeIieHue cnaboro rpyHTa B MACCHBE HA TNYOHHY 5-7 M B COUECTaHHM C
YKPEMNEHHEM «B CBasIX» Ha OCTABINYIOCS MOIIHOCTD CIA00TO TPYHTA 110 PHCYHKY
4p; mnenecooOpa3sHo mpm oOmel MomHOCTH ciaboro TpyHTa 15-20 M st
ocHosanuit Tuna 3 (ITocobwue [1]);

-yKpeIieHHe caboro rpyHTa B MAacCHBE B COUCTAHHHM C TIPOBEICHHEM
NIPe/IBAPUTEILHOrO BBITOPQOBBIBaHUS Ha rnyOMHy 2-3 M (PUCYHOK 4T);

nenecoodbpazHo Mpu obmieil MomHocTH cinaboro rpydra 8-10 M; B 3TOM ciydae
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orpaHuYeHuns no rnybuHe ykpenneHus B maccube (5-7 M) OTHOCATCS K YPOBHIO,

OTCYHNTbIBAaEMOMY OT HUXXHEN OTMETKM YPOBHA BbITOqu)OBbIBaHI/IFI.

a) HL m (5 my*
H<l wm
6)
B)
M 05v H<1 m (5 m)*
H<2 3m
H<1lwm

1- cnabblii TPYHT; 2 - YKPEenneHHbIV cnabblil rpyHT; 3 - MPOYHLIA FPYHT; 4 - cBau (B TOM 4ucne
U3 YKPEMNIIEHHOT0 rpyHTa); 5- 3eMN1fHOe NOMOTHO; 6 - 3aMeHa BbITOP(OBAHHON YacTu rpyHTa

TPYHTOM 3eMJ/ISHOIO NOJIOTHA; 7 - paﬁoqw?l CNOWA; 8 - TeO0CMHTETUYECKMIA matepuan

PucyHok 4 - OCHOBHble KOHCTPYKTWBHbIE PELLEHUS MPW NPUMEHEHWUMN TEXHOIOTM
rNy6UHHOro CMEeLINBaHUA - YKPENAeHUe B MacCuBe: Ha MOJIHYI0 MOLLHOCTb
cnaboro rpyHTa (a); Ha HEMoIHY0 MOLWHOCTb €Naboro rpyHTa (6); COBMECTHO C

YKpenneHnem B cBasix (B); COBMECTHO C YaCTMUHbIM BbiITOPp(OBbIBaHMEM (T)
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6.1.5 Ha3nauenne mo0OOr0 W3 BApPHAHTOB KOHCTPYKTHBHBIX PELICHHUIA
BBITIOJIHACTCS C YYETOM PACYETHOr0 0OOCHOBAHMS B COOTBETCTBHH C pa3ziesioM 6.2
Hacrtosimero OJ[M.

6.1.6 B03MOXKHOE COYETAaHHWE pEHICHWH MO0 TPHUMEHEHWIO TEXHOJOTHH
[TyOMHHOTO CMEMWBAHUSA C TPAAULMOHHEIMEA KOHCTPYKTHBHO-TCXHOJIOIHYCCKUMHU
PELICHUAMH, B YACTHOCTH, ¢ MPUMEHEHHUEM TIPUTPY30UHOTO CIIOS, YCTPAHBAEMOTO
HEMOCPEACTBEHHO TIOCIE BHINOIHEHUS YKPEMUTENbHBIX paboT, IS PEIeHHs 10
PHUCYHKY 4B — 3aMeHa NIyOMHHOTO CMCIIMBAHWS B CBAasSX WHHIMA BHIAMH CBaii

(mecyaHbIX, Pa3THYHBIX KECTKHX ).

6.2 MeToauka pacyera

6.2.11Ipy TPUMEHEHHH TEXHOJIOIMMW ITMyOMHHOTO CMEUIMBAHUS pacdeT
BBIIOJTHSAETCS B COOTBETCTBUU C OOIUMHU monoxkeHusMu ITocobus [1]u ¢ yuerom
CIIETYIOIUX 0COOEHHOCTE!:

-ACXOIHBIE TPeOYEMEBIC pacueTHBIC XapaKTEPUCTHKH YKPETUICHHBIX TPYHTOB
IPUHUMAIOTCS. M3 YCIOBHS, 9TO CpelHEE AABJICHUE NOJ MOAOMIBOH 3€MJLIHOIO
NONTOTHA HE MPEBHIMIAET IPOUHOCTH YKPEIJICHHOTO IPYHTa OCHOBaHHSA (11.6.2.7),
Ha 3TOH OCHOBE NOAOKPAETCS KONUYECTBO YKPEIUIAIOIUX MaTePUANIOB;

-pacyeThl 10 OLICHKE IIPOYHOCTH M IPOTHO3Y OCAAKU BBINOJHAIOTCSA I
TPEX CIy4yacB KOHCTPYKTHBHBIX PEIUCHUH (CIUIOIIHOE YKPEIUIEHUE IPYHTOB
cnaboit TONIIM, YaCTUYHOE YKPEIUICHHE U CIUIOMIHOE YKPEIUICHHE ¢ YCTPOHCTBOM
CBalf U3 YKPEIJICHHOTO IPYHTa) B COOTBETCTBHM C PACUCTHBHIMH CXCMaMH Ha

PHUCYHKaX 5, 6, 7.
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acH

(D pmu:! (Pﬂac' CH&C H

HAC

KT

1 — 3eMIIsIHOE MOJIOTHO; 2 — €CTECTBEHHOE CJIad0€ OCHOBAHUE; 3 — ECTECTBEHHOE MPOYHOE

OCHOBAHUE; 4 —~MacCchB YKPEIIeHHOro rpyHTa;, [, - BbicOTa Hackinm, B, - mupuHa

3EMJIAHOIO 10JIOTHA IO OCHOBAHHIO, H o~ TOJILIHAHA CJIOSA HACBINTN SKBHUBAJICHTHAA HOI[B]/I)KHOf/i

KB

Harpyske; [, - MOIHOCTb aKTHBHOM 30HbI, H | - TONIHHA MacCHBA yKPEIUIGHHOTO IPYHTA,

h.1+h2p, - TONIIUHBI CJIOEB TPYHTA €CTECTBEHHOIO OCHOBAHMS B IpeJieNiax Cab0H TOMIY, ¥, Ty

E, .- NnpOYHOCTHBIE XapaKTEPUCTUKH YKPEIIEHHOTO CIIOS

PucyHok 5 — PacyerHas cxema 110 BapHaHTy CIUIOIIHOrO YKPEIJICHUS TPYHTOB B

OCHOBAHUH (KOHCTPYKTUBHOE PELICHUE N0 PUCYHKY 4a))
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ocu

KB

"
Ed i

@ Priacs Priacs Cnac H

Hal

h2)

v
Z

1 — 3eMiIIHOE MOJIOTHO; 2 —MAaCCHB YKPEIUIEHHOTO IPYHTa, 3 — €CTECTBEHHOE ClIab0e OCHOBAHHE,

H .. - BbIcOTa HaChIM, Bocy - LIMPUHA 3€MJISIHOTO TOJIOTHA 110 OCHOBaHUIO, /- TonmuHa
CJIOSI HACBINH SKBUBAJIEHTHAsl TIOABHMXKHOM Harpy3ke;, /1, . - MOIHOCTb aKTHBHOI 30HbI, H, -
MOIIHOCTb CXKMMAeMo# Tommu; /7, - Tonmi#a MacCHBa yKPEIICHHOTO IPYHTA; Pup, Cop, Pop,

E., — cpenHeB3BeLIEHHbIE 3HAYEHHS XaPAKTEPUCTUK IPYHTOB €CTECTBEHHOTO OCHOBAHMS B
npenenax CkuMaeMoil Tonmu H o, Guac, Cuacs Puac- TPOUHOCTHBIE XaPAKTEPUCTUKH IPyHTA

3€MJISTHOTO TIOJIOTHA; %z, Ty, Foyo- TIPOUYHOCTHBIE XaPAKTEPUCTUKH YKPEILIEHHOTO CIIOS

Pucynok 6 — PacueTHas cxema 10 BApUaHTy YaCTHYHOI'O YKPCIUICHUS

IPYHTOB B OCHOBAHMH(KOHCTPYKTHBHBIE PEIIEHNS IO pUCYyHKaM 40 u 4r)
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OCH

@ Phiacs ('PHEG’ CHQC Hnac
H, H,
Han Haxr
i pr~u5ﬂ (Prvcul Crmca! E & : pl—ti&’ (‘Pl-ﬂ}! CH:B! ; HC)I(
CBau - CTOUKH Z BHCHYHE CBan

1 — 3emysHOE TIONIOTHO; 2 —MacCUB YKPEIUIEHHOTO IPyHTa; 3 — €CTECTBEHHOE Cllaboe OCHOBAHME;

4 — ecTeCTBEHHOE IPOYHOE OCHOBAHKE; 5 — CBaM U3 YKPEIUIEHHOTO IPyHTa; 6 — FPYHT

MEXCBaMHOrO npocTpancTsa, H . - BbicoTa Hacky; B, - IIHPUHA 3eMJITHOTO MOJIOTHA TI0
OCHOBaHuI0; 1., - TOMIMHA CIOSL HACKINIK SKBUBAJICHTHAs! IOABUKHOM Harpyske, M, -
MOII{HOCTb AKTHBHOIA 30HBI; H, - MOmHOCTS Coxumaemoii Tommu;, - TonumuHa Maccupa

YKPEIJIEHHOTO TPYHTA; P, Co-co, Po-co, Foo-co — CPETHEB3BEILIEHHbBIE 3HAYCHUSI XaPAKTEPUCTHK
I'PYHTOB CBAifHOTO MOJIS B MPEeNax CXKUMAEMOMN TONM; Puac, Crac, Puac- TPOTHOCTHBIE
XapPaKTEPUCTUKHU TPYHTA 3€MJITHOTO NONOTHA; ¥, Tys, [4y.~ IPOYHOCTHBIE XaPAKTEPUCTHKH

YKPEIUICHHOI'O CJIOA

Pucynok 7 — PacdeTHas cxema Mo CXE€ME YaCTUYHOTO YKPEILICHUS IPYHTOB
OCHOBAHHS C BKJIFOUCHHEM CBall X YKPEIUICHHOTO IPyHTa (KOHCTPYKTUBHOC

PELLIEHHE 110 PUCYHKY 4B)
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6.22 B 3aBUCUMOCTH OT CX€MBI YKPEIUICHHS TMPH MPOSKTHPOBAHUH
He0OXOIMMO YUUTHIBATH CIEXYIOIINE 0COOCHHOCTH:

a) CXeMa CIUIOLIHOTO YKPEIUIEHHS (PUCYHOK 5):

-MOIIHOCTH cJ1a00ii Tommu H cocTaBiseT oT 2 10 7 M BKIFOUHTEILHO,

-MOIIHOCTb  YKPEIUIAEMOH  TONIM  paBHA  MOIMHOCTH  aKTHBHOM
30HBIH . =H yyom;

-YKPEIIICHHBIA IPYHT TOJIIUHOW f,, PacCMAaTpUBAETCS KakK OXHOPOJIHBIHA
CIIOM C XapakTepUCTUKAMU CBOMCTB, HA3HAYCHHBIMM B COOTBETCTBHH C
MIOJIOKEHUSIMU IyHKTa 5.4 Hacrosmero OJ[M;

-YKpEIUIS€MbIE  TPYHTBl  MOACTUIAKOTCS  MPOYHBIM  HEC)KMMACMBIM
OCHOBaHUEM.

6) cxema YaCTHYHOTO YKPEIUICHHUS (PUCYHOK 6):

-MOIIHOCTh YKPCIUIACMON TOJIIIM f1,, MEHEe MOLIHOCTH AKTHMBHOH 30HEBI
TOMIHA < H yyom;

-YKPEIJICHHBIA TPYHT TOJNMHOA H,,, paccMaTpUBacTCsl KaKk OJHOPOIHBIHA
CIOH C YIYyYIOCHHBIMH XapaKTEPUCTHKAMW CBOWCTB, HAa3HAYCHHBIMH B
COOTBETCTBHH C MOJIOKEHUAMHM MyHKTAa 5.4 Hactosmero O[IM;

-MOIHOCTh ~ CXXUMaemMoro cios H,, TmpenctaBasier co0od  YacThb
HEYKPEIUIEHHOTO cjosi cnabolf TOMIIM MOJA CJIOEM YKpEIJIEHHs B MpeAeax
AKTUBHOW 30HBI H yy;

-IpY HAJIMYHMH B TIPEJIENIaX HEYKPEMIEHHOTO CKAMAEMOro ¢ios M., TPYHTOB
HECKOJIBKUX PA3HOBUIHOCTEH PAaCUYECTHBIC 3HAYCHHS XapaKTEPUCTUK 3THX IPYHTOB
MPUHUMAIOTCS KaK CPEIHEB3BEIIEHHBIE 110 JAHHOMY CJIOH;

-TOJILIMHA COKMMAaEMOT'0 ¢Jiosi H,,,. onpeaenseTcs mo 3apucuMoctu (11):

Heye=Huyom-Hyr, (11)

rae H.. — TOJIIMMHA CXXUMACMOTO HEYKPEIUICHHOTO CJI0d TPyHTa IOA CIIOEM

YKPEIUICHUS,
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H,, — MOIIHOCTb YKPEILISEMOM TOJIIIM,
H,.,— aKTHBHAas 30Ha.

B) CX€Ma YaCTHYHOrO YKPCIUICHHS IPYHTOB CJ1aboil TOJIIH C yCTPOWCTBOM
cBaif (pucyHok 7):

-JUIMHA CBaii /., ONpeaenseTCss MOUIHOCTBIO COKUMAEMO TOMIH H )

-TIpY ONMPAHMM CBaii HA MPOYHBIE T'PYHTHI — CBaW PACCMATpUBAIOTCA Kak
CBAW-CTOMKHU,

-TIpy ONMPAHWHU CBali Ha cnalble TPYHTHl — CBaH PAacCMaTpPHBAIOTCA Kak
BUCSYUE CBAY,

-MaCCUBYKPEIJICHHOIO TpPYHTa HaJ CBasMH paccMaTpHBaeTcd Kak
HONYXECTKUIl  POCTBEPK, MpEACTABISIOMMA co00i OAHOpOAHBIH ONOK C
TMOCTOSHHOW ~ MOIMHOCTBIO  YKPEIUIEHHOTO  FPYHTa € MPOYHOCTHBIMHU
XapakTepPUCTHKaMH, HA3HAYEHHBIMH B COOTBETCTBHM C  TIOJIOKCHUSAMH
nozpasaenas.4 nactosimero O/1M;

-MaccHB OCHOBaHUS CO CBasAMHU TIOA TOJOIIBOH YKPEMJICHHOTO TPYHTa,
paccMarpuBaeTCs Kak KOMITO3MIMOHHBIA Marepuan «TPYHTOLIEMEHTHad CBasi-
TpyHT». [IpOYHOCTHBIE XapaKTEPUCTHKH  YKPEIUIEHHOTO CBasMH MacchBa
OIIPEAENSAIOTCS IYTEM OCPCAHEHWS TMPOYHOCTHBIX XapakTepUCTHK CBail W
€CTECTBEHHOI'O IPYHTA OCHOBAHHSL.

6.2.33a HIDKHIOK T'PaHUIly aKTHBHOM 30HBI CXKATUS H ,,,, TPUHAMAKOTCS

-KpOBJI1 HPOYHOIO M MAaJIOCKMMAEMOro T[pPYHTa, [IyOMHA 3aJ0)KCHUS
KOTOPOFO HE MPEBBIILIAET ITMPHHBI TOJOUIBHI HACHIIH |

-TOPU30HT, Ha KOTOPOM BEPTHKAIBHBIC HAMpPSHKEHUS MO TNyOuHe He
npeBbIAT 20% OT HANPsDKCHUI OT BHELIHEH HArpy3KH.

OneHka HanpspKeHHO-1e(hOPMUPOBAHHOTO COCTOSIHUS TPYHTOB B OCHOBAHUH
TIPOBOAMTCS TIO 3aBUCHMOCTsM pazaeiios 3.6 + 3.11 [TocoGus [1].

6.2.4CpeiHeB3BELICHHBIC 3HAYEHHUS HEYKPEIUIEHHBIX TPYHTOB
€CTECTBCHHOIO OCHOBAHUS B Mpeleyiax CKUMAaeMO# 30HBI H.,. ONPEOeNsioTCs 1Mo
sasucumoctsm (12), (13), (14), (15):
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h,+@, h,+.+@,h,
wcp = ¢1‘1 2l /)22 [_[,,2 q)u ; (12)

CK

Cyh,+C,-hy+..+C, -h
Ccp — —rl 2l 22 H‘Z 2 , (13)

CK

prl .hel +p22 'h22 ++pzm 'hem
H H

K

)
<
Il

(14)

E, h,+E,,-h,+.+E, -h,
Egp — rl 2l 2 [—[J 2 , (15)

OK

rae H., — TONIHMHA HEYKPEIJICHHOTO CJIOs TPYHTa B IPEAesiaX aKTHBHOW 30HBI
H ion IOX CIIOEM YKPEILUICHNUS,

m — o01Iee KOJIMYIECTBO CIOEB TPYHTA B CIIOE H

h,;+h,,— TONIMHA KKIOTO CIOS TPYHTA €CTECTBEHHOTO OCHOBAHUS IO
cnoro H,,.;

Oep» Ceps Peplicy - CPETHEB3BEIICHHBIC 3HAYECHHs, COOTBETCTBEHHO YIJIA
BHYTPEHHETO TPEHUS, CIEIUICHUS, TUIOTHOCTH M MOAYJS Ae)OpPMaIii TPYHTOB IO
cnoro H,,,;

017 Pm>  Co1?Comy o1 P> Eq+E,—  GaKkTHUeCKHe  3HAYECHHS
XapaKTEPUCTHK TPYHTOB COOTBETCTBEHHO, YIJIa BHYTPSHHETO TPEHMS, CIEINICHMS,
TJIOTHOCTH ¥ MOAYJIS NE€(OPMAITHH TIO CITOFO H oy

Jlns  rpyHTOB  HWKE  YPOBHS  TPYHTOBEIX  BOX  BE/IMYMHA
IJIOTHOCTUO,,ONPEAEISETCS € Y4YETOM B3BEHIMBAIOMIEr0 JCHCTBHUSA BOABI MpH
IUIOTHOCTH BOJBI 2,=1 T/M’ no 3aBrcumoctH (16):

636

P =PE =P — Py (16)
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e p,, - TIOTHOCTb CJIOS HEYKPEIUIEHHOIO IPYHTA OCHOBAHHS B €CTECTBEHHOM
COCTOSIHHY.

TTpOYHOCTHBIE XApPAKTEPUCTUKH TPYHTOB MO CIOK [ JUIL CXEMBbI

YACTHYHOTO YKPETUICHHUS CO CBAMH (PUCYHOK 7) OMPEAEISAIOTCS 110 3aBUCHMOCTSIM
(17), (18), (19), (20):

_CZ'F3+C03'F03

Cop=""—""""""% 17

2—Ccé Fe + FCB P ( )

o, P ltOu by (18)

o F H + F CB ’
p :pa.FvE-l-pCE.FC& (19)
o F 2 + F cB ’

E, .=(0-a)-E +a-FE_, (20)
rie C,. C, C, — COOTBETCTBEHHO, BENMYHHA CICMJICHHS MAacCHBA
«HEYKPETJICHHBIH TPYHT - CBaAy, HEYKPEIJICHHOTO TPyHTa
MEXKCBaHHOTONPOCTPaHCTBA U CBaH (., COOTBETCTBYET Ty, MO MYHKTY 6.2.7);

@.cee @» Qo — COOTBETCTBEHHO, YIOJl BHYTPCHHENO0 TPCHHS MAacCHBA
«HEYKPETJICHHBIIH TPYHT - cBasy, HEYKPETIEHHOTO TPyHTa

MC)KCBHfIHOI‘OHpO CTpaHCTBa M CBaH,

Pr-cer Por Pes — COOTBETCTBEHHO, TNIOTHOCTh MACCHUBA «HCYKPEILIEHHBINA TPYHT

— CBasA», HEYKPEIJIEHHOIO IPYHTA MEKCBAHHOTO MPOCTPAHCTBA H CBAH,
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E.ceo E, FEo, — COOTBETCTBEHHO MOJYyJb JedopMalid MaccuBa
«HEYKPETJICHHBIA TPYHT — CBasy, HEYKPEIUIEHHOTO TPyHTa
MEKCBAHOIOMPOCTPAHCTBA U CBau;

a, I, , F, — napameTpel CBaHOIO ITOJII COOTBETCTBEHHO, OTHOCHUTEJIbHAA
IJIOMIAJb YKPEIJIEHUS B IUIAHE, 3aHMMAacMas CBasMU, 4acTh OOIICH TMIIONIaan
CBaifHOro MoJis B IUJIaHE, MPHUXOMASAIIAACA HA CBaW, 4YacTh OOmICH TMUIOMIann
CBa{HOIO IOJIA B IJIaHE, MPUXOAAIIAsAC Ha MEXCBAHOE MPOCTPAHCTBO.

[Ipyn Haymumm B H,, JPYHTOB HECKOJIBKHUX PA3HOBUIHOCTEN pACUECTHBIC
3HAUYCHUS XAPAKTCPUCTUK HEYKPEIUIEHHBIX TPYHTOB MEXAY CBAsIMU IPUHUMAOTCS
KaK CPEIHEB3BELICHHBIE MO CJIOK FH, B COOTBETCTBHU C 3aBHUCUMOCTIMH
(12),(13), (14) u (15) npunumas £ =E_, .

I CJIOEB TPYHTOB HUXKE YPOBHS TPYHTOBBIX BOJ 3HAUEHUS IUIOTHOCTH
TPYHTOB B €CTECTBEHHOM COCTOSIHUU OIPEACIIAIOTCS C YYETOM B3BEIIMBAOIIErO
aeiicTBusA Bobl 1o (hopmyre (16).

6.2.5 TlapaMeTpni CBAWHOTO MMOJI HA3HAYAIOTCS IO Pe3yJIbTaTaM PacyeTOB

1o 3aBUcUMOCTAM (21), (22), (23), (24):

. =n.”’4d3v, @1)
Fo=Fy nom = Fas (22)
a=2te (23)
FCB.IIOJU[
l=Hge, (24)

rJie 1 — 00IIee KOJIMYECTBO CBAi;

d,, — IIaMeTp CBaii, OnpeaeasieMblii BOSMOXKHOCTSIMU 000pYAOBaHUS,
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/., — IAHA CBaW,

F s — 4acTh OOIIEH MIOoNIaIM CBAHOTO MOJS B IUTAHE, IPUXOAALIASCS HA CBaU,

F,, — 4dacTh OOmmeH mIomanu CBAWHOIO MO B IUIAHE, NMPUXOAAMIAsAcCs Ha
MEXCBaHOE IPOCTPAHCTBO;

F o nons— OO IDIOIIAAB CBAMHOIO MOJIS B IIJIAHE;

a — OTHOCUTENIbHAS ILIOWIAAb B IUIAHE, 3aHUMAacMas CBasMU,

H . — MOIHOCTB HEYKPEIIJICHHOTO CJIOS TPYHTA IMOJ CJIOEM YKPEIITICHHUS.

[Tpu Ha3HAUCHWW OOLIETO KOJNMYECTBA CBail PEKOMEHIYEMOE MAaKCHMAaIbHOE

PACCTOSIHIE MEKIY OCSIMH CBait dMOKET OBITH ONPEIENeHO 110 3aBUCUMOCTH (25):
dw
d<(5-+15H,),  (25)

re d— paccTosHNE MEXKIY OCAMHU CBaif;
H,, — TONIIMHA C/I0sl YKPEIICHHOTO FPYHTA HaJl CBAsMH.
6.2.6 VYcnoBue NPOYHOCTH IS OLEHKH TpeOYEeMBIX  pacdeTHBIX
XapPaKTEPUCTHK YKPEIUIEHHBIX T'PYHTOB W YCTOWYHBOCTH OCHOBAaHHS JOPOXKHOMN
KOHCTPYKLIMH B cy4ae CIUIOLIHOTO YKpEIeHHs ¢adoii ToJIH (KOHCTPYKTUBHOE

PEIIECHHE TTO0 PUCYHKY 42) BEIPAKAETCS 3aBUCUMOCTHIO (26):

3147,
Pros S, (26)

n

ra€  Ppacq — PacHETHAs HArpy3Ka Ha OCHOBAHHME OT BECA 3€MJITHOTO TOJIOTHA U
TPaHCIIOPTHON HATPY3KH,

T,p — PACYETHOE COMPOTHUBIICHUE CABUIY (CLUEIUIEHUE) YKPEIIEHHOTO TPyHTa
OCHOBAHHS;

Jfi— KO2QQUUMEHT 3anaca SKCIUTyaTallMOHHOW HAJEKHOCTH COOPYIKECHHS

[IPUHMMAEMBI 0 YPOBHIO OTBETCTBCHHOCTH coopyxkeHus (I'OCT P 54257)-
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J-=1,1, npu moBeimennoM (I) ypoBHE OTBETCTBEHHOCTH, f,=1,0 MpH HOPMaIBHOM
ypoBHe oTBeTcTBeHHOCTH (IT).
6.2.7 PacueTHOE CONPOTHBIICHHUE CABHTY (CIEIJICHHE) YKPEIUIEHHOTO TPYHTA

OCHOBAHMS T, ONPECTISIOT IO 3aBUCAMOCTH (27):

T =ch:fm'fml'Ra
°cp >
2 2

27

raek. — npepen MPOYHOCTH YKPEMJICHHOTO TPYHTa TPH OJHOOCHOM CXKaTHH
(myHkTeL 5.3 1 5.4 Hacrogmero OIM);

JorK03(QUIHEHT ycroBHit paboThl, YUNTHBAIOIIMIT CHIDKCHIE MPOTHOCTHBIX
XapaKTEPUCTUK 3aKPEIUIEHHOIO TPYHTA IPHU UIMTEIbHOM BO3JACHCTBMM BOJHOM
Cpebl M HAarpy3Ku, NPMHUMAEMBIi paBHBIMS,,=0,9;

frni— KOOQQPUIMEHT, YUATHIBAIOMIMI CHIKEHHE TIPOYHOCTHBIX XaPAKTEPUCTUK
YKPEMJICHHBIX TPYHTOB MNPH MNPOM3BOACTBE palOT B TONEBBIX YCIOBHAX IO
OTHOLICHUIO K XapaKTEPUCTHKaM, IOJMy4acMbIX B Jab0opaTopHBIX YCIoBHsX. [1pu
TEXHOJIOTHH INIyOMHHOIO CMELIMBAHHS B MacCHUBE f,;—0,8, npu TexHonoruu
[IyOMHHOTO CMEIMBAHMUS B CBasX fy,;=0,45.

6.2.8 VYcinoBue YCTONUMBOCTH HEYKPEIUIEHHOTO OCHOBaHUS JOPOXKHOI
KOHCTPYKIMM JUTs KOHCTPYKTHBHBIX pEIICHWii MmO pucyHKam 406, 4B, 4r

OIIPEAENACTCS BENMYMHOM pacdeTHOro kod(duimenta Ge3omacHOCTH Kip,; MO

3aBucuMOCTH(28):
P,
Ko =221, 28)

rae Kee; — Koahurment 6e30macHoCTy,
Pg,, — Oe3omacHass Harpy3ka, OTBEYAKOLIas MPEAETbHON BEJIMUMHE BHEITHEH
Harpy3Ke Ha MOBEPXHOCTH HEYKPEIUIEHHOTO IPYHTA (KOHCTPYKTHBHEBIE PEIICHUS

0o pucyHky 46, 4r) WM Ha IIOBEPXHOCTH MaccuBa IpPyHTa CO CBasIMH
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(KOHCTPYKTHBHOE DELICHUE IO PUCYHKY 4B) W BBIBIBAIOIAA BO3HUKHOBEHHE
OPEJEIBHOr0 COCTOSHMS [0 CABUTY B HANOOJIEe OMMACHOM TOYKE OCHOBAHWS,

Ppaci— pacdeTHas Harpy3ka Ha HOBEPXHOCTh HEYKPEIUICHHOrO TIPYHTa
(KOHCTPYKTHBHBIE PEHICHUS IO PUCYHKY 40, 4T) WM MacCHBa TPyHTa CO CBAsMHA
(KOHCTPYKTHBHOE pEIICHHE 10 PUCYHKY 4B) OT Beca 3eMISIHOTO MOJIOTHA, Beca
VKDEIUIEHHOTO IPYHTA U HOABMKHOU HATPY3KH OT TPAHCTIOPTHBIX CPEJCTB.

6.2.9 Ouenka oOmel yCTONYMBOCTH OTKOCOB 3EMISIHOIO IIOJIOTHA Ha
YKPEIUIEHHOM  OCHOBAHMM  ONpEResieTcss — BenWumHOM  Kkod(pduumeHta
YCTOHYIMBOCTH 1O 3aBUCUMOCTH (29):

er 2 K (29)
riae Kpoew — PacUeTHBIN KOI(POHUIMEHT 001EeH yCTOHYMBOCTH OTKOCOB 3EMJIIHOTO
IIOJIOTHA, ONPEAETIEMbli O CYILECTBYIONINM METOTMKAM PAacdeToB, B YACTHOCTH,
METOIOM KpYIJIOLMIMHAPUYECKUX ToBepxHocTel ckombxerus (KLIIC) wm mo
YCIOBHIO paBHOycTOHYMBOCTM MeToAoM Fp (ompedeneHUE panMOHAIBHOIO
O9epPTaHUS TOBEPXHOCTH OTKOCA).

Kiypes — HOPMATHBHBIA KOX(Q(QULIUEHT yCTOHYMBOCTH, ONPENEISIEMBINA 1O

3apucumMocTH(30):

fn n,-n,
K‘lpeﬁ = T ,(30)

o

ren~ko3pureHT couetanus Harpy3ok (1, = 1,0-0,9);
n,— K03 duImeHT neperpysku (1, = 1,2 );
m, — Ko3(OPUTIHMEHT yCa0BHi pabOTHI, TPMHAMAEMBIH paBHBIM 11, = 0,85;
Jn — KO3 dUIHEHT 1O IyHKTY 6.2.6.
6.2.10BemuurHa M MHTCHCHBHOCTH PACUECTHBIX BPEMEHHEIX IIOJBHIKHBIX
HArpy30K OT TPAHCTOPTHBIX CPEICTB HA3HAYAETCS B COOTBETCTBHH €

nonoxxeausmu TOCT P 52748, TpaucnoprHas Harpy3ka Y4IHUTHIBAcTCSl B BHIE
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JOTOMHUATENBLHON CTaTWYeCKOW Harpy3Kd OT Beca CJIOS TPyHTa TONIIWHOW H,
PaBHOMEPHO PACMONIOKEHHOTO MO0 IIOBEPXHOCTH 3€MJISHOIO MONOTHA M
3aMEHSIOIIETO BO3AEHCTBHE MOABIKHOM Harpy3ku. Bemwuwna H,,, onpenensercs
B cooTBeTcTBHM ¢ myHKTOMS.2 'OCT P 52748.

6.2.11 Pacuernas Harpy3ka £, BKIKOYACT MOCTOSHHYIO HAarpy3Ky OT Beca
3eMJISIHOTO TOJIOTHA BBICOTOW H,,., HArpy3Ky OT Beca CJI0S TpyHTA H.,
3aMEHAIOIIYI0 BO3JACHCTBHE TPAHCIOPTHBIX CPEACTB M HAarpysky OT CJ0s
YKPETJIEHHOT 0 TPYHTA f,,..

ITpy MpoeKTHPOBAaHUH O CXEME TIOJIHOTO YKPEIUIEHNS BEJIMUMHA PacUeTHON

Harpy3kv Ha OCHOBAHHMEC 3€MJIIHOI'O T10JIOTHA P pacy ONIPEIACIIACTCA 110 3aBHCHMOCTH

31):

Pact{zpmc.(Hmc_'_HaKB +Sy[‘)7 (31)

p

TI€ Pugc— COOTBETCTBEHHO IJIOTHOCTH TPYHTA HACKIIH,
H, .~ BBICOTa HACHIIIH,
H.ys— TOTIOJIHUTENBbHBIN CITOI TPYHTA, 3aMEHSIOIIMIA BO3ACHCTBHE MOABKHOM
HArpy3KH,
S,. — 0CajIKa CJI0sl YKPEMIEHHOTO IPYHTa MOILIHOCTBIO .
IIpy mpoEKTUPOBAHWM MO CXEMAaM YACTUYHOI'O YKPEIUIEHHS U YaCTUYHOIO
VKDEIJIEHHA ¢ YCTPOMCTBOM CBAai M3 YKPEIUICHHOIO TPYHTA BEIMYMHA [y
ONPEACTIAETCS MO 3aBUCUMOCTH (32):

P =pmv‘(Hmc+H3KB+‘q +Sc>l€)+py2'H (32)

pacuy 7yl" yZ’
TN€ Lue fr—  COOTBETCTBEHHO IUIOTHOCTh TPYHTA HACHINH, IUIOTHOCTH
YKPEMIEHHOT0 MPYHTA,

H, .~ BBICOTA HACHIIIH,
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H,w— JONONHUTENBHBIM CIOH TPyHTa, 3aMEHAOMWI BO3ACHCTBHE
MIOJBIDKHON HArpy3KH;

H,— TONIIUHA CII0S YKPEIIEHHOTO TPYHTA,

Sexe — OCAMKA CJIOS HEYKPETIIEHHOTO TPYHTA TIO CJIOK0 M.,

6.2.12Bemuuna  Oe3onacHodf  HArpyskd  Pg,  ONMpeNensAercs Mo
3aBrcMOCTSIM (33), (34), (35), (36):

Fo =28, -M,-p+C-M,+H_ -M,-p, (33)
Ttge )
M, =——5" 34
" agp-7/2+¢° 34
T
Mo=——"—|, (33)
gp(cgp - >t ®)
T
Mh = 77[ s (36)
Clg »— + @
2
rae 2B,,— IMAPAHA HACKIIN 3EMJIIHOTO IIOJIOTHA TI0 CPEAHCH JIMHNH;
H,, — TOMIWHAA CNOS YKPETICHHOTO TPYHTA,
®, ¢, p, P, C — OCpeOHEHHBIC XapaKTEPUCTHKH CAOHIX IPYHTOB,

NPUHAMAEMBIE B 3aBHCHMOCTH OT CXEMBI YKPEIUIEHMS MO NMyHKTaM 6.2.4, 6.2.5
panHoro OJIM (@;, p; — OCPEIHEHHBIE XapaKTEPUCTHKU CIA0BIX TPYHTOB HaJ

cnoeM Hey, @, p, C — OCpeIHCHHEIC XapaKTEPUCTUKH CJIa0BIX IPYHTOB MO CJIOO

oKatus Hey).
6.2.13 BenuunHa OCaJKH YKPEMIEHHOTO TPYHTa S, MPHHAMAETCS PaBHOM

BENIMYNHE OCANKH YKDEIUIIEMOTO CJIOS MOIMHOCTBIO 32 mepuoa He Oosee 1
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Mecslla ¢ MOMCHTA OKOHYAHWS TPOW3BOACTBA pabOT MO YKPEIUICHUIO H

OTpeAeNseTCs Mo 3aBUcuMocTy (37):

Syr o I +0.8- HE , (37)

rne P;P, P, — COOTBETCTBEHHO, BECIOCTPOCYHON TEXHHUKH, BEC
«TEXHOJIOTHYECKONW Mar(OpMB», BeC TNPOEKTUPYEMON Hachld (PaBEH BECY
(hakTHYECKH OTCHIMAHHOW HACHIM 3a MepuoA He Gojee 1 Mecsana ¢ MOMEHTA
YKPEIUICHHUS ),

E. n E,, — monynn nedopManun, COOTBETCTBEHHO, HEYKPEIUIEHHOIO IPyHTa
B €CTECTBEHHOM (HEKOHCONHMIMPOBAHHOM ) COCTOSIHUN H YKPETJICHHOTO IPYHTA.

Pacuer xo/ia ocaiki BO BpEMEHH MPU MPOSKTUPOBAHUY MO CXEME TOJTHOTO
VKPEIUIEHUsT HE MPOBOJAT, CUMTAsA, YTO Pa3sBUTHE IPOIECCOB KOHCONMAALNH B
MEPUOJ SKCIUTyaTalluy HACHIN UCKITIOYEHO.

6.2.14 [lng cmydas 4YacTUYHOTO YKpEIUIEHHsi TpyHTa Oe3 BKIOYEHHS
CBal(KOHCTPYKTUBHBIE PEMICHUS TI0 PUCYHKaM 46 u 4r) ocamka S.,J10 o H.,.
NpEACTaBIsAeT €000l CyMMapHYI0 KOHEYHYIO OCaiKy TPYHTOB €CTECTBEHHOI'O
OCHOBAHHS MOJ CIOEM YKPEIUIEHHsS M ONpPEAEIeTcs METOJAOM MOCIOHHOTO

CYMMUPOBAHUA O 3aBUCUMOCTH (38):
S =0.001> e, b, | (38)
i=1

Ioe e,— MOIYTb OCAAKHA HEYKPEIJIEHHOTO TPYHTa i-TO CJIOS OCHOBAHWUS,

i

OIPENENAEMBIN IT0 TAHHBEIM KOMITPECCHOHHBIX UCITBITAHMIA,
h— TOMNIMHA i-TO CIIOSI HEYKPETUIEHHOTO TPYHTA €CTECTBEHHOTO OCHOBAHIL,
M— KOJIMYECTBO CJIOEB HEYKPEIUIEHHOTO T'PYHTA B MpEneiaax 30HBI CXKATHS

Heye .
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Ilpy OTCYTCTBMM JAaHHBIX KOMIIPECCHOHHBIX HWCIBITAHHA TIPYHTOB, A
OPMEHTUPOBOYHBIX IIPOTHO30B, A TaKKe MPH HKCIOIB30BAHUM CIPABOYHBIX
3HAYEHUI MoAdyJiel maedopManuy HEYKPEMJIEHHBIX TPYHTOB BEIHYHHA S,MOXKET

OBITH OMpe/eNicHa 10 3aBUCUMOCTsM (39) u (40):
P
S =H_ —
ox S (39)

PzpyrHyr+pmc(Hmc+H3m)) (40)

raeP — Benu4rHa BHEIIHEN HarPy3KH,

Hepeo Hyey Hyae 5 Hoxe — COOTBETCTBEHHO TOJIIIMHA HEYKPEIUIEHHBIX I'DYHTOB,
TOJIIIMHA YKPEMJICHHBIX IPYHTOB, MPOEKTHAS BBICOTA HACHIMH, JOMOTHUTENbHBIN
CJIO¥ TPYHTA, 3aMEHAIOLIUI BO3IEICTBHE MOABIKHON HATPY3KH,

P Pre— COOTBETCTBEHHO, IUIOTHOCT TPYHTa HACHIIM, IUIOTHOCTB
VKPEIUIEHHOT 0 TPYHTA,

E.— monynb aedopManuy HEYKPEIICHHOTO TPYHTA B MPeeiiax 30Hb H,,.

Ilpy  HEONHOPOAHOM  CIOXKCHMHM  CKMMAEMOH  TOJIUM  BEJIMYUHA
L. nprHUMAETCs paBHOM BEJIMYMHE CPEJHEB3BELICHHOTO 3HAYCHUS ~ MOAYJIS
nepopmanyn F,—L ., OMpeaenseMoro no 3asucuMoct (15) narnoro OJIM.

6.2.15 Jlna cmydas  4YaCTHYHOIO YKPEIUIEHHS C YCTPOMCTBOM cCBaii
(KOHCTPYKTUBHOE PEIIEHNE MO PUCYHKY 4B) BEIHYMHA OCAAKH IO CIOK H,.
OpEACTaBIsIET cOOOM  OCamKy TPyHTA MEXKCBAWHOIO  MPOCTPAHCTBAS, o
COOCTBEHHYIO OCAJIKy CBAUS.,, U MOXKET OBITH ONpeNeNicHa 1Mo 3aBUCHMOCTIM (41)
u (42):

S =S, 1-a)+S_, -a, 41

[
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B P+0,785-(d-d ) 1, 7.,
cB B N

CB

S

(42)

rae d, d,, l., a — mapaMerpsl cBaiiHoOro nons (IyHKT 6.2.5 Hacrosmero O/IM);

S..ce — KOHEUHAs OCajika TPyHTa MEXCBAHHOIO MPOCTPAHCTBA, ONPECIAECTCS B
COOTBETCTBHH C 3aBUCHMOCTIMH MyHKTa 6.2.14 HacTosamero O/IM;

S.¢ — 0CaJKa CBaH,

E.s— Monynb nedopManmu rpyHTa CBau;

P — BennunHa BHETTHEH Harpy3kd Ha CBaro, OTpeJeiieMast 0 3aBUCHUMOCTH
(40).

6.2.16 Ilpn nporuo3e NpoTEKaHus OCANAOK BO BPEMEHH 32 BPEMAINOCTHKCHUS
KOHEYHONH  OCAJKHMPUHHMAIOT BpeMsl JOCTIDKEHHS TpeOyemoil  CTemeHn
KOHCOJIMAAIMH JNSIHECYKPEIJICHHBIX TPYHTOB, Ha3HA4yaeMoOW B 3aBHCHMOCTH OT
TUTA TOKPBITHS MPOE3kKEH 4acTH U KOTOpas B MOMEHT YCTPONCTBA MOKPHITHS
JIOJKHA COCTABIIATh!

-He MeHee: 90% 1S MOKPBITHIA KanuTaJILHOIO TUIIA,

-He MeHee 80% 1 MOKPhITHiT 00IerIeHHOr0 THIIA.

BenmumHy 0cafiku HEYKPETIIEHHOTO €O TPYHTA S; HA MOMEHT JOCTIDKEHHS
pacquHoﬁ CTCIICHU KOHCOJIUAAlunu QI[.]'[SI CXEMbI YaCTUYHOI'O0 YKPCIIJICHHA
OTIPENIENIAIOT TIO 3aBUCHMOCTH (43), i CXeMBI YaCTUYHOIO YKPEIUIEHUS CO

CBasIMH — IO 3aBUCUMOCTH (44):

S, =0 Se, (43)

S =0 [Se-(1=a) + S, -al, (44)

roe S, — TCKyllast OCaaKka HEYKPCIUICHHOro CJjoA Ha MOMCHT JAOCTIOKCHUSA

pacqemoﬁ CTCIICHH KOHCOJIMOALIH
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Scwe — CyMMapHas KOHEYHAs OCajKa HEYKPEIUICHHOTO CJ0S HAa MOMEHT
OOCTHOKEHHMS pACUETHOM CTemeHn KoHconuaaumu (myHkTel 6.2.15, 6.2.16
Hacrosimero OJIM);

a — TapaMeTp CBAHOrO MO (IYHKT 6.2.6 Hactosmero OM).

6.2.17 PacueTHyI0 CTEeNEHb KOHCOMMmAuu () HEYKPEIUIEHHOTO ClOS

TpYyHTaH . JUIi CXEMBI YaCTHYHOTO YKPEIUTCHHS (KOHCTPYKTHBHOE PELICHHE TI0
pucyHkam 46, 4r) ompenensor no rpaduky Ha pUCYHKE (8) B 3aBHCHMOCTH OT

(axrTopa Bpemenn T, ONPEAENAEMOTO MO 3aBUCUMOCTH(45):

v

C
L==m, (45
hy

rae hy — AnuHA MyTH QHIBTPAlUM OPUHHMAETCS PABHOM BEMUYHMHE CKUMACMO
TOJIIIHA hd,:Hm; B Cllyyac, KOrJa Ha HIDKHEH TPaHuIE CKUMacMON TOJIA
3aJIETAOT XOPOLIO APERHPYIOMUE FPYHTHL g =H ,/2;

{ — IPOEKTHOE BPEMSI KOHCOJIVTALIHH

C, — k0o3(p(ULUUEHT KOHCOMUIAIMH C1abBIX TPYHTOB B BCPTHKAIBHOM
HANpaBICHUM, IPUHAMACTCS MO MAHHEIM JIaOOPATOPHBIX HCIBITAHWN, MPH
OTCYTCTBMM  JaHHBIX  WCOBITAHMMT TIpM  IPEABAPUTENBHBIX  pacyerax
OPHEHTHPOBOYHBIE 3HAYEHHA KOOI(D(UIMEHTOB KOHCOIMAAINH B BEPTHKAIBHOM
HampaBieHud (), MOTYT ObITb TPHHATEI To Tabmuie M.1 mpunoxenns W

CI1.22.13330.2011.

40



OAM 218.2.063-2016

PucyHok 8 - 3aBMCUMOCTb CTerneHu KOHCoNnaaLmm B BepTUKAIbHOM

HanpaeneHun Qot akTopa BpemeHu Tv

B cflyyae HEOAHOPOAHOTO C/IOXEHWSI HEYKPEMn/jeHHON TonWm rpyHTa
BEMMUMHA  KOI((MMLMEHTA KOHCOAMZALMM B  BEpPTUKA/bHOM  HanpasfieHnH
onpenenseTcs Kak CpefHeB3BELLEHHOe 3HauyeHMe B MNpedenax 30HbI HOK no

3aBUCMMOCTH (46):

_ CM +AL+C\2¢h.. +... + Cymehd
- Hi (46)
rge Cvl+Cvm - KO3(hMUMEHTbI KOHCONMAAUMM B BEPTUKANbHOM HanpasieHWUn
cnabblx FpyHTOB B Npeaenax 30Hbl HoK

Mpu BpemMeHy KOHCONMAALMWN HEYKPENIEHHOro rpyHTa t6oaee TpebGyemMoro
o MpoeKTy, TpebyeTcs Ha3HayaTb AOMNOSHUTENbHbIE MEPOMNPUSTUS MO YCKOPEHUIO
KOHCONMAALMOHHbIX MPOLEccoB. B AaHHOM cryvae, KOHCTPYKTUBHBIM PeLLeHUEM
YCKOPSAOWMM CTabuNmn3aLmio cnaboro 0CHOBaHUS MOXET GblTb peLeHKe Mo CXeMe

YaCTWUYHOIO YKPEnaeHus ¢ LOMO/HUTEbHLIM YCTPOCTBOM CBaiA.
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6.2.18 B ciyuae mpuMeHEHUs CXEMEI YACTHYHOTO YKPEIUICHHsSI CO CBasMHU
(KOHCTPYKTHBHOE DPCLICHWE T0 PUCYHKAM 4B) NpH pacdeTe Xoja OCAIKA BO
BPEMEHM  BEAWYMHY  PACUCTHOM  CTCNCHM  KOHCONMMAauuu MAacCHBa
HEYKPCIUIEHHOTO TPYHTa ¢ BKITFOYCHHEM T'PYHTOLIEMEHTHBIX CBAOMPEIENSIOT 10

3aBUCHMOCTH(47):

0=0,+0.,, (47)

raeQ),~pacueTHas CTENECHb KOHCOMMAAIMH mpu  (QuibTpaumu BOABL B
BEPTUKAIBHOM U TOPU30HTAJIEHOM HANpPABICHHH 3a MEPHOX BPEMEHHN PaBHEIH £,,~1
MeCsIy;

Oy~ pacdeTHas CTENECHb KOHCOMMAAUMM TP (QUILTPANMH BOABI B
BCPTUKAIBHOM HAalpaBICHUM, oOnpeaensieTcs no rpaduky Ha puUCyHKE 8 o
3aBUCMMOCTH (45) nannoro OJIM 3a mepuozn BpeMenn T = { - {,, IPH TIPOEKTHOM
BPEMCHM KOHCOJIMJAITUH £

6.2.19 PacuerHas cTemeHb KOHconumanuu (,, MPH (QUILTPAIMH BOAB B
BCPTUKAIBHOM HANPABICHWM M TOPWU30HTAIPHOM HANpPABICHUHM 3a MEPHUOL

BPEMEHH PABHBIH £,~1 MeCALly Onpenernsercs no 3aBHCUMOCTH (48):

0, =1-1-0)-0-0,), (48)

raec () — pacyeTHas CTENeHb KOHCONMAAUMM TpPH (UILTPAUMM BOIEL B
BEPTHKAIBLHOM HATpPABJICHHUH 32 NEPHOL BPEMCHH ¢=1,,~] MecsI| ONMPENENIETCs 10
rpaduky Ha pucyHke 8 u 3aBucHMocTH (45) mannoro OJIM;

O~ pacueTHas CTeNeHb KOHCONMIALMH TPH (QUIGTPALMH BONEL B
TOPU30HTANILHOM HANPABJICHHU.

6.2.20 TlapameTpbl KOHCONMJAUMM B TOPH3OHTAIBLHOM HANPABICHAH 3a
nepuon He 6onee OHOTO MeCsANAa C MOMEHTA YKpeIsIeHHs npH f,—1 Mecs

ONPEAENAOTCA [0 3aBHCUMOCTAM (49), (50), (51), (52):
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7
Q, =1-op(-3.5), (49)

V= d,
4 (61))
C -t
T P r vr .
r FERE (52)

rae 7,— ¢akTop BpeMeHH MpH (GHIBTPAIMH B TOPU3OHTAIGHOM HAIPABICHUH 3a
neproz He 6oree 1 Mecsia ¢ MOMEHTa OKOHYAaHHsI POM3BOCTBA PaboT £, —/Mmec;

F,— mapameTp, 3aBHUCALIMI OT OTHOIUEHWS 30HBI BIMSHHA CBaH d,K €e
TUaMETPyd,,;

d,, — IMaMeTp cBau;

d — paccTOsTHIE MEKIY OCIMH CBaii;

d, — 30Ha BIMAHUSA cBaifl. [Ipy reKCaroHaJbHOMW CETKE pPAaCIONIOKCHHS CBail
d, =1.05d , npu kBaaApaTHOI CeTKe pacmookeHus ceait d, =1.13d;

C, — x0>p(UIIHEHT KOHCONMUAAIMM TP (UIBTPAIMA B TOPU3OHTAIHBHOM

HAIIPaBJICHUHU, IPU OTCYTCTBUY JAHHBIX PUHUMACTCA 10 COOTHOWIECHU C, =2C,

7 TexHon0THSI NPOU3BOACTBA pador

7.1 llpumensiemoe 000pyI0BaHHE
7.1.1 PaGotel 1O  YKPEIUIEHHIO  BBINIOJIHAIOTCS  KOMILTIEKCOM

CIICUMATM3APOBAHHON TEXHAKH, BKITFOUAOLIEft:

-ICMCHTOBO3BI JJI4 ITOAB03a BSXKYILECTO,
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-aBTOMOOHMIM-CAMOCBAIBI  JUIi TMOJBO3a HMHEPTHBIX MarepuayioB (npHu
HEOOXO0IUMOCTH ),

-JKCKaBaToOp CO CMCHHBbIM HABECHHIM OOOPYNOBaHHEM — KOBIIOM JUIS
pacnpencnens TOABO3MMOTO WHEPTHOTO Martepuaina, MPHUCIOCOONeHHs s
BBIKOPYEBBIBAHUS [IHEH (IPH HEOOXOAUMOCTH);

-0a30B0li MalIWHbL UL YKPEIUICHUS PYHTAa B MAacCHBE CO CMECHUTENEM U
nuratens (nyHkr 7.1.2);

-0a30B0Oli MamWHBL JUI YKPEIUICHUS TPYHTA B CBasX CO CMECHUTENIEM U
nurareneM (Ipy HeoOXOAUMOCTH — 1O TyHKTY 7.1.3).

B xoMmiekc cnenuanu3upoOBaHHOM TEXHUKU NPU 3HAYUTEIBHBIX 00BEMax
paboT, NATBHOCTH BO3KHM BSUKYLIMX MaTepHanos Gosiee 25-30 kM menecooOpasHo
NIPUMCHEHNE MEPEABIKHBIX WM TUMOBBIX COOPHO-pa30OpHBIX HHBEHTAPHBIX
LEMEHTHBIX CKII/IOB.

7.1.2 llpu ykpemneHud rpyHTa B MaccuBe (pucyHku 9, 10 — cyxoe
CMENNBAHWE) B KauyecTBe 0a30BOii MallMHB NPHMEHACTCA, Kak TMpaBwilo,
SKCKaBaTOp Ha TYCEHWYHOM XOAy C THAPABIMYCCKAM mpuBogoM. Ko
JKCKaBaTOpa 3aMEHSETCS HAa CMECHTENb, MpEACTABIIONmMiI coOOM mTaHry ¢
VCTaHOBJICHHBIMH B HIDKHEH YaCTH BPAINAOMMMHCA MIHEKaMH (OAHHUM HIIH
HECKONbKUMU) U (popcyHKaMul 1Sl MOJAYH BsDKYILETo moj JapneHueM. Ha mranry
JIOTDKHBI OBITH HAHECEHBI OTMETKH, PACIIOJIOKEHHBIC Yepe3 paccTosHuE He Oolee
1,0 M, mpeaHa3HAueHHbIE U NPUMEPHOM OLEHKM INMyOMHBI MOIPY>KEHUS
cMecuTens. [IuTarens, MPEAMOYTHTEIBHO HA TYCEHHYHOM X0Ay, o0ecmedmBacT

NoAavy BSDKYILETO MOJ AABICHUEM Yepe3 CUCTEMY TPyOOIIPOBOJIOB.
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1- nuTaTenb; 2 - 6a30Bas MallWHa - 9KCKaBaTOP Ha ryCEeHUYHOM Xofy; 3 - cMecuTenb; 4 -
YKPENIeHHbI TPYHT; 5- HEYKpPEen/eHHbI FpyHT; 6 - HanpaBieHue yKpenseHus; 7 -

reoTeKCTU/bHbIA MaTepuan; 8 - paboyas NnaTthopma (HUXKHSASA YaCTb HACbIMK)

PucyHok 9 - O6Las cxema KomnaekTa 060py0oBaHUsA, MPUMEHSEMOrO NpK

yKpenneHnun rpyHTa B Maccuee
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PucyHok 10 - Mpumep KOMNOHEHTOB 060pyA0BaHUA 415 rNyOMHHOIo
CMeLLMBAHWNA B MaccuBe: cMecuTesb (a); nuTatesb (6); cucTema ynpas/ieHns v

permcTpaLmm 0CHOBHbIX TEXHOMIOMMYECKUX NapaMeTpoB (B)

PekomeHayeMble OCHOBHble MapameTpbl 060pyAOBaHWA ANS YKpenseHus
CMeLLVBaHMeM B MacCuBE:

-BeC 6a30B0OI MallWHbI 0T 15 T;

-MOLLHOCTb Ha rnapaenuyeckom npusode ot 80 KBT;

-BbIX04 BsXyLero matepmana 100-400 kr/imZ;

-fasfieHne nogayn saxywero - ot 100 klMa;

-CKOpOCTb BpauieHus wHekoB 30-200 06/MUH;

-06ecneyeHHOe paccTosiHKE Nojadn BXyLLero nuTaresnem 6onee 100 m;

-eMKOCTb 6aka nutatens 6onee 7m3;

-0JIHa CMEecUTeNa He MeHee 5 ;

-yKpennsemasa CMecuTeniem nnowaib (naowans «oTrneyarka LWHeKOoB») He
meHee 0,7 M2

-aBTOMAaTUYECKN PEerncTpupyemble C BO3MOXHOCTbIO COXPAHEHWUA [aHHbIX
nokasarenu rnyouHHOINO CMELMBAHUA - KOMIMYECTBO MOLABAEMOIO BSXKYLLErO,
CKOPOCTb BpaLleHWs LUHEKOB (4N KaXKAOro LWHeKa B OTAEe/IbHOCTW), AaBfieHune
nojayun BAXKYLLEro, TeMreparypa Ha MOBEPXHOCTU LLIHEKOB.

7.13 Mpy yKpenneHnn rpyHTa «B CBasix» (Cyxoe CMelUMBaHMe) (PUCYHOK
11) B KkayecTBe 6a30BO MalUMHbI NMPUMEHSETCHA, Kak MNpaBwuno, nepenBudKHas

6ypoBasi yCTaHOBKA /N 3KCKaBaTOP Ha IyCEHNYHOM XOAY C yCTaHaB/MBAeMbIM Ha
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Heli CMEHHbIM CMECUTENEM, OMTUMa/IbHasi KOHCTPYKLIMS KOTOPOro BbIOUMPaETCs B
3aBUCKMOCTU OT Pa3HOBUAHOCTU U COCTOSIHUS YKPEMISIEMOro rpyHTa (PUCYHKU

116, 118).

1- 6a3oBas MallMHa - 3KCKaBaTOP Ha 'yCEHUYHOM XOAy; 2 - KoMmpeccop; 3 - nuTatenb; 4 -

0Cb cMecuTens (WTaHra); 5- HaKOHeYHUK cMmecuTenst (CMecuTenb)

PucyHok 11 - BapuvaHT KOMIMOHOBKWM 060pYyA0BaHUA MO TEXHOI0M NN
rNy6UHHOr0 CyX0ro CMeLLMBaHUA B CBasiX C YCTAHOBKOI nnTaTens 1 Komrpeccopa
Ha 6a30BOV MaLLMHeE: obLmi B1A, o6opyaoBaHUS (a); TUNoBoW cMmecuTesb (6);

cMecuTeNb )19 cMeLumBaHUS TopdioB (B)
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Jlns mogaun BSOHKYIIETO MOYKET MCIOIB30BAThCS MUTATENb IO MyHKTY 7.1.2
Hactosiero OJIM, BO3MO)KHO TPUMEHEHME NHTATENs C YCTAHOBKOW €ro Ha
OypoBoii MaimHe. PekOMeHIyeMble OCHOBHBIE MapaMeTpbl OOOpYAOBAaHHS /IS
VKpETJICHNUS CMEIIMBAHUEM B CBASX:

-Bec 0a30BOI MAIIMHEL — OT 15 T;

-BBIXOJI BSDKYIIEro MaTepuana kr/m (kr/m’) — 15-50 (100-400);

-AaBjieHue moaaun Bskymero — ot 100 kl1a;

-CKOPOCTH BpamieHus mHekoB 10 100-200 o0/mMuH;

-rryOMHA TIOTPY)KEHUS WM BO3BpAaTa CMECHTENS B TPYHT B (pase momauu
BSDKYIIETO 32 oauH 060pot 0,005-0,030 m/00;

-CpeIHss CKOPOCTh MOTPY>KEHUS WM Bo3BpaTa cMmecutens B rpyHT 0,3-3,0
M/MUH,

-00eCcIeUeHHOE PACCTOSIHUE TMOAAYM BSDKYIIETO MHUTaTeNieM (B Clydae
IMPUMEHEHUS OTAEIBHOTO 0T OypoBoii MaluHbl nutaress) 6osee 100 M;

-eMKOCTh 0aka TmTaTens Gonee 7 M,

-AraMeTp rpyHToBOM cBan 0,5-1,5 M;

-IUTMHA TPYHTOBOM CBau — OT 15 M;

-aBTOMATHYECKH PETHCTPUPYEMBIE ¢ BO3MOMKHOCTBIO COXPAHEHHS JAHHBIX
MoKa3areyil CMEIIMBAaHWS B CBasgX — KOJNMYECTBO IIOAABAEMOI0O BSHKYLICTO,

CKOPOCTh BpalliICHU S HTHCKOB, MABJICHUEC MOJAYU BAKYUICTO, FJIY6I/IHa MNOTrpy>KCHUA.

7.2 IIpon3BOACTBO padoT

7.2.1 CocraB paboT TEXHOJIOTUH I'TyOWHHOTO CMEIMBAHKS BKITFOYACT;

-MOJITOTOBUTENBHBIE PAaOOTHI;

-palboTel IO MOATOTOBKE TEXHONOTMYECKOTO c1osi (paboueii miardopmer);

-paboTHI O BHIMOIHEHUIO TITyOMHHOTO CMELITHBAHMS.

7.2.2 TlonroTOBUTEBHEIE PA0OTHI BKITIOYAIOT:

-noadOp OCHOBHBIX TEXHMYECKMX MApaMETPOB TEXHOJOTHUH TIyOWHHOTO
CMEIMBaHUA (BUJ H KOJIMYECTBO YKPEIUISIONMX MAaTEPHAIIOB) B COOTBETCTBHH C

pazzenom 5 Hacrosiero OJ1M,
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-BBITIOJIHEHHE OINBITHOTO YKPEIUIEHHS HAa KOHKPETHOM OOBEKTEe (Tpu
HEOOXOIUMOCTH, B CIydae OTCYTCTBHS OIBITA MPOM3BOACTBA PabOT B CXOOHEIX
YCJIOBHSX), B IIPOLIECCE OIBITHOIO YKPEIUIEHHS YTOUYHSETCS BO3MOXHOCTH €ro
BBIIIOJIHEHHS, KOHKPETHBII THUI MNPUMEHSIEMOTO OOOPYNOBaHHA B COCTaBE
CMELUANN3APOBAHHOIO KOMIUIEKCAa MO moxpasaeny 7.1 wacrosmero OJIM, B
YaCTHOCTH, HAIMYME B TOJIIC WJIM HAa TOBEPXHOCTH CNIabOro rpyHTa CIOEB,
HMEIOIINX IOBBILEHHYIO IPOYHOCTh, MOXKET MOTPEOOBATH MPH HX TOJIIIE CBBIIIE
0,4-0,5 M mpuMeHeHHst Oonee TsKeno 0a30BOi MaIMHEI, TTOCKOJBKY €€ Bec
OIpeNeNnsdeT B 3HAUMTENIBHON CTECHECHH YCIINE BHEIPEHWS CMECHTENs B TPYHT,
OJHOBPEMEHHO  MOTYT  YTOUHATHCA  JaHHbIE  MHKEHEPHO-TEOTOTHYECKHX
UCCNEAOBAHUI 1O MOIUHOCTH C€7ab0oro rpyHTa MO KOCBEHHBIM MpH3HAKaM
(pe3KOMY U3MEHEHUIO 4UCIa 000POTOB IHEKA CMECUTENS, HOABEMY TEMIIEPATYPHI
HA MOBEPXHOCTH LUHEKA), TAKKE MOTYT OBITh YTOYHEHHI TOJYYCHHBIC HA OCHOBE
Ja00PATOPHBIX UCIBITAHUI JaHHBIE IO TPEOYEMOMY KOJIMHYECTBY BSDKYLIETO, Kak
myTeM 0TOOpA KEPHOB Uepe3 IIEPHOA BEIAECPKUBAHUS MOCIIE YKPETUICHUS HE MEHEE
7 mHel, Tak U 0TOOpOM Mpod HecGOPMUPOBABLIErOCs YKPETUIEHHOTO TPYHTA CPasy
mociae  yKpemieHus U (OPMHDOBAHWEM, BBUICPXKMBAaHUEM o0OpasuoB B
Na00PATOPHBIX YCIOBUSAX C UCTILITAHUEM 1O NoApasaeny 5.4 Hactosmero OM;

-BBITIOJIHEHHE Teojie3nuecknx pabor W paboT MO pacuucTKE JOPOKHOM
moJIockl B cooTBeTcTBUM ¢ TpeboBanmsmmu CIT 126.13330-2012, CIT 78.13330-
2012; nanuume nHEH, T00BIX TBEPABIX BKIIIOYEHUH B MpeEenax 30Hbl YKPETICHUs
HE JIOMYCKACTCS, WX YCTPAHEHHE MOJXKET BBITIONHATECS OJHOBPEMEHHO C
BBIMOJIHCHUEM PabOT MO NIyOMHHOMY CMELIMBAHHIO.

7.2.2 PaboTel Mo TAYOMHHOMY CMEINMBAHWIO BBITIONHSIOTCA C paboueit
mwiaropMel, obecrieynBatonieii TpedyeMble YCIOBUS ISl CIELMATU3UPOBAHHOTO
KOMILJIEKCA MAIIMH C YY€TOM HM3KOH MPOYHOCTH cNabbIX TPYHTOB OCHOBAHUS.
Paboyas mnardopma co3gaercs mo cnocody «OoT ceds» NYTEM YKIAAKU MOJOTEH
T€OTEKCTWIBHOTO Marepuala M OTCHIIKA HAa HETO JPCHUPYIOMIETO TPYHTA.

PexoMeHayeMas ToNuHa otchimaemoro ciost (0,8-1,2 M) MOXKET yTOUHATBCA (B
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3TOM CJIydae B CTOPOHY YBEHMYCHNUS, IOCKONBKY padodas maTgopMa COCTaBIsAET
B JTOM CIIyua¢ HIDKHIOIO YaCTh HACHIMM), a TEXHOJOTHS TPOHW3BOACTBA padoT
MO)KET TIPHHAMATECSA B COOTBETCTBUM C ToyoxkeHusiMu OJIM 218.5.003-2010 [4].
Pabovas mnardopma MOCIEAOBATENHHO HApalMBAcTCs MO Mepe BHIIOTHEHHS
paboT 1o rTyOMHHOMY CMEIIHBAHHIO.

723 Ilpu r1ayOMHHOM CMEUIMBAHMM B MACCHBE IIPUMEHSETCS METOX
6nouHoil crabunu3anuy, KOTOPbI 3aKIIOYACTCS B TOM, YTO [EPEMEIIBAHHE
TPYHTOB IPOBOJUTCS HOCIEAOBATEIRFHO OT OJJHOTO PAa3MEUEHHOro yuacTka (Onoka)
K apyromy (pucyHok 12a). Oco0eHHOCTBIO TEXHONOTHH SBJISETCS TO, YTO IPYHT Ha
yuacTke cTa0MIH3upyeTcs cpa3y 1o Beel miomaay 1 riayouse 610ka. MoIHOCTE
CTaOWMITM3MPYEMOTO  CJIOST  COOTBETCTBYET TpeOyeMoil TPOCKTHOM IiyOuHe
VKPEIUICHNs], HO OTPaHNYMBACTCS JUTMHOM CTBOJNA cMecHTens (5 M wmm 7 M IIpH
TpAMEHEHUH yauHuTenst). Ilomaya CyXoro BsDKYIIETO OCYIIECTBISETCS IOX
JaBneHueM Bo3gyxa uepe3 (OpCyHKYy Ha Topue cmecuTens  (IIHEKA)
HETIOCPEICTBEHHO B TPYHT. [ MIpaBIMYECKHi TPUBOL TO3BOJISIET MEHSTH YIoJ
HAKJIOHA CMECUTEJIA, YTO JeNIaeT npouece 6oiee 3pHEKTHBHBIM, a CMEIIUBACMbIH
TPyHT OoJsice OAHOPOAHBIM. [lepeMelinBaHNe TPYHTA C BSDKYIIMM TPOM3BOAUTCS
IyTeM IIEPEMEINCHUS CMECHTENS CBEPXY BHHW3 TO HYEIHOYHOM CXeMe 1o BCe
IUTOINAIN Pa3MEUCHHOTO GJI0KA A0 TOJHOM FOMOIrCHU3ALMHI MAcChl FPYHTA B OJIOKe
(pucyHok 126). B ciydae, Korga IpeAyCMOTPEHO MPAMEHEHHAE TOMIMO BSDKYIIETO
JPYTHX YKPEIULIOMIX MaTepHAIOB, OHH BBIIPY)KAIOTCS HA HOBEPXHOCTH CIA00TO
TPYHTa IO BHECEHMS BSDKYILETO, a EPEMEIINBAHNE BHITIONHSICTCS MIEPBOHAYAIBHO
cMecuteneM 0e3 mojayl BsDKyHIero. PaGoTel peKOMEHAYETCs BBIMOJHATH HPH
MOJIOKUTENBHEIX ~ TeMIlepaTypaX. Bo3MOXXHO  BEMONHEHWE paboT  TpH
OTpHIATENBHBIX TeMmmeparypax no —10 °C, ecnum ykpemiseMmblii IpyHT HE B
MEp3TOM  COCTOSHHMH, a TEXHHYECKHE XapaKTePUCTHKH  IIPAMEHSEMOTO

060pyJ0BaHHNS MO3BOJIAIOT IPOU3BOIUTH PaOOTHI IPH TAKHMX TEMIIEpaTypax.
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h =24-5m;547m
L)

a=3r5wm
B=3T5M

SyP=a*b =5-HOm2
Vi=a*b*hy= 1070 m3

1 - cTabunn3npoBaHHbIA FPYHT; 2 - MPOCNOKa U3 re0OCMHTETUYECKOTO MaTeprana; 3 - paboyas

nnatgopma; 4 - cnabblil FPYHT €CTECTBEHHOI0 OCHOBaHUS; 5 - 3KckaBaTop; 6 - cMecuTenb; 7 -
nopsiAKOBbI HOMep 61oKa; bykP- rny6uHa ykpenneHus; SKP- nnowaab B naaHe yKPEnnsemoro
6noka; YykP- 06beM yKpennsemoro 6/10Ka; a, B - reOMeTpuYeckre napameTpbl YKpenasemoro

610Ka B NnaHe (LWMPUHa, ANNHA)

PucyHok 12 - MeTop 6104HO cTabunmnsauuun: obuimnin Bua ctabunmnsalmm rpyHToB
Ha 60/bWNX NAoWaaax (a); YeNHOUYHasA cXxema NepemMeLLBaHns rpyHTa C

BSXKYLLMM MO BCeEMY 06beMy 6n10Ka (6)
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724 CxeMa TEpEMEIIMBAHMS MOXET MEHATHCS B 3aBHCHMMOCTH  OT
IPOYHOCTH YKPEIUIEMOr0 [PYHTA, MOCKOJIBKY TOPH30HTAJBHBIC MEPEMEIICHHUS
NIPH  BBICOKOH €0 IUIOTHOCTM MOIYT OBITH 3aTpPyIOHEHBI, M CMCUIMBAHHC
BBITIOTHSETCS TOJBKO BEPTHKATBHBIM MEPEMELICHAEM CMECHTENS HE MEHEE UeM 3a
JBa IWKJIA TIOTPYKEHUSI-IOIHATUSL. B NepBOM LUKJIe 00BIMHO TOJACTCS BSIKYIIECE,
NPpK HOBTOPHOM LIUKJIE BHIIOJHSIOTCA JOMOIHUTENPHOS CMEIMIMBaHNE Ge3 momaun
BKymero. Ilociae cMelMBaHMS HOBEPXHOCTh CTAOWIIM3MPOBAHHOIO TIPYyHTA
MOKPHIBAETCA T€OCHMHTETMYECKUM MATepPUalIoM, IIOBEPX KOTOPOrO HAJBHIACTCS
CITOH TPYHTA M3 TIECYAHOr0O UITH JAPYTOro KPYHMHOOGIOMOYHOTO FPYHTA C BHICOKMMHU
NPOYHOCTHBIMU XapaKTEPUCTUKAMU, KOTOPBIi ABISETCSA TEXHONOTHMYECKHM CIIOEM
(paboueit mmardopmoii) s 0OOpYAOBaHHS HpPH HPOM3BOACTBE NalbHEHIINX
paoor.

7.2.5 Pasmep 0i0ka 3aBUCUT OT TEXHMYECKMX BO3MOXKHOCTEH Oa3oBoOit
MalUMHBI (BO3MOXHO NEPEMELICHUE CMECHUTEN B TOPU30HTANBHOM HAIPABICHUN)
U, KPOME TOrO, JO/DKEH OBbIThb OINPEJCNCH TakuM 0Opa3oM, 9To0bl KOJIHYECTBO
BSDKYILETO, IPUXOASAMIEToCs Ha OOUH OJIOK, OBIJIO paBHO KONHYECTBY BSDKYIIETO,
HaxOsLIErocs B IUTATENE WM OYHKEpE B IIPE/ieNiaX CTPOUTEIbHOMN IUIOIIAAKH.

OpUEHTHPOBOYHO IUIONIAAE OJHOTO OJ0Ka (Ss,) MOXKET OBITH ONpenereHa,

HCXOId U3 KOIMYECTBA BKYIIETO MO 3aBUCHMOCTH (53):

Se=Vis/( V}"Kp'hyxp ), (53)

rae Vi — KOMMYeCTBO IIEMEHTA, HaXOMAIIErocs B IUTaTeNne Wiau OyHKepe Ha
CTPOMTENBHOM IIOMIANIKE, M ;
Vo — KOTHYECTBO BSDKYILETO, ONPEIENAEMOE MIPOEKTOM, HEOOXOAMMOE UL
ykperienns 1 M° rpyHTa, Kr/m;
hy, — pacdeTHas IIIyOMHa YKPETICHHS MacCHBa, M.
OOGecrneuriBacMas IpPH CMEIIMBAHUU MPOM3BOJUTEIHHOCTL BBIMNOIHEHUSL

paboT cocTaBseT 065raHO 80-100 M*/9ac.
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72.6 Ilpm yKpelieHMM B CBasgx MPEABAPUTEIILHO Ppa3MedacTes HX
TIPOEKTHOE MOJIOKEHKWE. 3a CUET CO3/aHMs JAABJICHHA M BpallCHMs JI0NACTEH
(LIHEKOB) CMECUTEJISl IPOMCXOJUT BEPTHKAILHOE €r0 NEPEMEINCHHE M M0Jada
BSDKYIIIETO OT IIEHTpa cBaW K Teprepnn (00bHO B (ase mogbeMa CMECHTENA).
TIpOM3BOAUTENHHOCTh BBIIOIHEHHS paboT 0OBIMHO cocTapser 15-20 m/uac.

7.2.7 B npouecce MpoM3BOACTBA PabOT HEMPEPBIBHO PETMCTPHPYIOTCS H

KOHTPOJIUPYIOTCS ApaMeTpsl, yKazaHHble B moapasaeie 7.1 nacrosmero OJIM.

7.3 KoHTpoJIb KauecTBa padoT

CoctaB paboT MO CTPOMTENBHOMY KOHTPOJIIO, MOPSAOK €ro MpPOBEACHUS,
¢opMa OTYETHOCTH MOTYT OBITh IPUHATHI B COOTBETCTBHU C MOJIOXKCHHSIMH
JEHCTBYIOIMX JOKYMEHTOB TEXHHUUYECKOIO PErylIMpoBaHus, B 4acTHoctH OJIM
218.7.001-2009 [5]. Kontpons BeIIONHEHHS paboT MpU NPUMEHEHUM TEXHONOTHU
IIyOMHHOTO CMCHIMBAHMS, OTHOCSIIMXCS K CKDBITBIM paboTaM, HMeEeT
OCOOCHHOCTH, CBSI3aHHBIE C HEOOXOAMMOCTBIO CKOPEHINEro MepeKpHITHS
YKPEILICHHOIO IPYHTA 0 KOHLIA CXBaTBIBAHHUS BSKYILETO.

IIpn  CTPOWTENBCTBE MNODKEH OBITH OOeCreueH BXOAHOH KOHTDONB
COOTBETCTBMSL ~ IPUMEHAEMBIX  MATCPUANOB  (BKYyLIUMX, TIEOTEKCTHIIBHBIX
MaTepHaIOB) TPEOOBAHUSIM NIPOCKTHON TOKYMEHTALIUH.

YKperieHHe TPYHTOB BHIMONHSIOT ¢ pabdoueit miatdopmsl TommuHO 0,8-
1,2 M, ycrpampacMO#i U3 [APCHUPYIOIIUX TIPYHTOB Ha  pa3leisoIlei
TEXHOJIOTMUECKOH M apMUPYIOLIEH MPOCJIOHKE U3 IEOTEKCTHIBHBIX MaTepHanos.
OnepauvoHHbIA  KOHTPOJIb  KauyecTBa COOPY)XeHHs pabouell  miarOpMsl
BBIMOJTHSIIOT B COOTBETCTBUH C MONOXeHHAMH IyHKTa 88 OJIM 218.5.003-2010
[4].

CooTBeTcTBHE KayecTBa  YKPEILICHHOIO IpPYHTa  IPOCKTHOMY
obecnieunBaeTCs:

-IIPOBEACHUEM BXOIHOIO KOHTPOJS BSDKYIIMX MAaTepHaOB B COOTBETCTBUH

¢ TpeboBanusmu CIT48.13330.2011 1 COOTBETCTBYIOLINX CTAHAAPTOB,
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-IIPEABAPUTEIIBHBIM  BHIIIOJIHEHNEM OMBITHO-NPOM3BOACTBEHHBIX PaboT 1o
YKPETUICHUIO Ha KOHKPETHOM YHacTKE CTPOMTENBCTRA,

-KOHTPOJIEM ~ 3TalHOCTH  BHIMIOJIHEHHSA  paboTr —  obecredeHueM
HEMEUICHHOTO0, HO B TIEpHOJ He Ooee 15 9acoB, ycTpoiicTa paboueif mwiaThopMb
HaJ YKPCNJICHHBIM I'PYHTOM;

-OrpaHUYEHUEM JABIKEHUS [IOCTPOEUHOIO TPAHCIOPTa, KPOME TPAHCIOPTA,
00€eCcneunBalOEro MoAB03 MATEPHATIOB IS YKPEIUICHWS W Co3JaHus padoueit
WIaT(OPMBIL, IIEPBEIE 7 CYTOK IIOCIE BBHINOMHEHNS PaboT MO YKPEMICHHUIO,

-KOHTPOJNEM TEXHOJOTHMYECKHX MApaMETPOB YKPETUICHHS (KOJIMJIECTBO
BSDKYIIETO, CKOPOCTh BpalieHus pabodero opraHa CMECHTENs, CKOPOCThb
TOTPY>KEHUST W M3BJICUCHHS CMECHUTENs, INIyOMHA CMEITMBAHWS, TEMIEparypa
IIHEKAa CMECHUTENI) — KaK [IPABUIIO, HEIIPEPEIBHBI KOHTPOIL B aBTOMATHYECKOM
pexuMe ¢ 0OECIEUeHMEM XPaHEHHS MaHHBIX M MX TPUBI3KH K MECTY
Opou3BOACTBA PAdOT, NPU KOHTPOJE TEXHOJOTHUECKUX TMApaMeTpOB CIEOyeT
PYKOBOICTBOBATHCS TEXHUYECKOi JOKYMEHTaIIMeH TPOM3BOAUTENIS
06opyaOBaHHUS,

-BBHITIOTHEHHEM HCTIBITAHMI YKPEIUICHHOTO TPYHTA.

OcHOBHOHI €IIOCOO BBINOJTHEHUS. UCTIBITAHWI YKPEIUIEHHBIX T'PYHTOB TPH
KOHTPOJIE Ka4eCTBA — OLCHKA Mpejena npouHoctd npu okatnu no 'OCT 12248
00pa3noB HEHAPYIICHHOH CTPYKTYpPHI, OTOMpacMBIX W3 OYpOBBIX CKBOXWH B
coorBerctBiu ¢ ['OCT 12071. OrGop mpoO pekOMEHAyeTCs BBINOJIHATL Ha 28
CYTKH TOCIC YKPCIUICHUA. HO]’IYCKaeTCH BBITIOJIHATE PAHCC, HO HC MCHCC YCM
4epe3 7 CYTOK ¢ OCTeAYIOIel KOPPEKTUPOBKOI Pe3ynbTaToB (IPUBEACHUEM UX K

pe3ysIbTaTtaM Ha 28 CyTKH MOCTe YKPEIUIEHHUS) 110 3aBUCUMOCTH (54):

RCt

=0,187-In(r)+0,375, (54)

c28

rie RiRg — IPEIeNbl IPOYHOCTH HA OTHOOCHOE CXKAaTHE, COOTBETCTBEHHO, UEPE3

BpeMd t U uepe3 28 gHel.
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ONHOBPEMEHHO C HPOYHOCTHIO ClieAyeT KOHTPOJIMPOBATh IUIOTHOCTH
oOpasuos. PekoMeHIyeMblii 06beM WCTIBITAHHI TIPH OTICPAIIHOHHOM KOHTpOJIE
KadecTBa — He pexke 4eM 4epe3 200 M B TpeX TOUKaxX Ha MONEPEYHHUKE (10 OCH
HAChIlM U Ha paccTosHmH 1,0-1,5 M OT KpOMKH YKpeTuTieHus) ¢ rayOuHs 0,5 M oT
MOBEPXHOCTH YKPEIUICHHOTO TPYHTA, B cepenune ciost U 0,5 M OT MOJOIMIBHI CJI0s
YKPEIUIEHHOIO TPYHTA B KOKAOH M3 Tpex Touek. Kputepuii koHTposs — He Goliee
10 % 006pa3LoB MOTYT UMETh OTKJIOHEHHsI OT TPeGYEMOM MPOEKTOM MPOYHOCTH B
MEHBILYIO0 CTOPOHY B mpeaenax 5 %.

Tlpy omepanMOHHOM KOHTpPOJNE KauecTBa JOMYCKAeTcs OTOOp 4acTu
obpasiioB (He OGomee 50 % mToO KaKAOMY U3 TIONEPEYHAKOB) BHIONHATH
HENOCPEACTBEHHO MOCIE YKpemieHus ¢ ux (GopMHpOBaHMEM B NaOOPaTOPHBIX
yCIOBUSX (MOMEIICHUEM B SKECTKYIO 000MMY, NPHKIAIBIBAHAEM K ITOBEPXHOCTH
o6pasua npurpy3ku 20 klla B Teuenne 30 MEHYT ¥ HOCAEAYIOWIEH BBIACPKKON B
JKCHKATOpe B T€YeHHE 28 CYTOK (JIOIyCKaeTcs BBIICPXKKA HE MEHEe 7 CYTOK ¢
TIOCNIEAYIOLIEH KOPPEKTUPOBKOM TAHHBIX TIO OMTMCAHHOMN BBIIIE METOJTUKE ).

IIpu KOHTpOJE KadecTBa [OIYCKAaeTCsi HPUMEHEHHE CTaTHYECKOTO U
JMHAMHYECKOTO 30HaupoBaHus B cooTBeTcTBHE ¢ [OCT 19912 npu obecneueHun
YKa3aHHEIX 00EMOB KOHTPOJISL M CPOKOB BbIACP)KKH YKPEIUICHHBIX [PYHTOB.

Tlpn yKpeIuleHMH «B CBasX» B COUETaHMM C YKPEIUIEHWEM B MaccCHBE
JIOIYCKAETCsl TIPUMEHSATh T€ XK€ METOAbl KOHTPOJISI — UCIBITAHUAM IIOABEPratoTCsa

He MeHee 4eM 5 % OT yCTpauBaeMEIX CBai.

7.4 TpeGoBanus 0€30IIaCHOCTH M 0XPaHA OKPY KaloLIeil cpeabl

7.4.1 YKpEIULIOITe MaTePHAIIEL, & TakoKe 00paboTaHHEIC W YKPEIUICHHEIE €
€r0 TPUMCHCHWEM TPYHTBI, JO/DKHBI OBITh HETOKCHYHBI, OSKOJIOTHYECKH
OeszomacHbl, He roproud. CymmapHas yzenbHas S(QQEKTHBHAs aAKTUBHOCTb
€CTeCTBeHHBIX pamnoHyKIHaoe mo I'OCT 30108 ykpemneHHBIX TPYHTOB HE

JoJDkHa npeBbimarh 740 BK/KT, 9TO He OrpaHMYMBacT 0071acTH UX MPUMEHEHHUE B
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cooreTcTBUM ¢ HOpMamu CIT 2.6.1.758-99 (HopMupyeMmas BequuuHa — 10 760
Bx/xr).

7.4.2 Tlpu mpoBeacHU padOT CIEMYeT PYKOBOICTBOBATHCS TPeOOBAHUAMU
CHull II1.4-80* [6], CHuIT 12.03-99 [7], «IlpaBunamu oxpanbl Tpyza» [8],
OpaBAIaMU  TEXHUKA O€30MacHOCTH, U3IOKEHHBIMA B HHCTPYKLIUSX IO
SKCIIyaTallld COOTBETCTBYIONIMX YCTAHOBOK M MAIIWH, a Taloke TPeOOBAHMSIMHU
CI12.2.3.1327-03, T'OCT 12.3.002, 'OCT 12.3.005.

7.4.3 Cnemyer peryisipHo (He MeHee ABYX pa3 B pabodyl0 CMEHY)
OCMAaTpUBaTh HAXOAAILIMECS TMOJ [JABICHUEM €MKOCTH JUIS BBIABICHUS HX
Je(heKTOB MM MOBPEXKICHMH, KOTOPBIE MOTTIM OBI IIOBJIEYL 3a coO0it HapyIIeHue
0€30MacHOCTH.

7.4.4 K pabote 0 yKPEIUICHUIO IPYHTOB AOITYyCKAOTCA JIALA, He MOJIOKe 18
JICT, IPOLICAINE 06yqel-me 0O€30IMacHBIM npucMam paGOTBI, COABIINEC 5K3aMCHBI HA
OpaBo  CaMOCTOSATENbHOM  paboThl M HE  MMCIOLME  MEAULUHCKUX
HpOTI/IBOHOKaBaHI/Iﬁ B COOTBCTCTBUH C Z[eﬁCTByTOI]IHMI/] HOPMaTUBHBIMHA
JokyMeHTamu Munsapasa PO.

7.4.5 CoctaB U 00BEM 3AIIUTHBIX Mep U TPUMEHAEMOro 060pyIOBaHWS,
METO/IOB, CPEACTB, 00bEMa M MOPAIKA OPraHH3AlMH KOHTPONS YCTAHOBJICHHBIX
T1/IB ompenensior mpu COTJIaCOBAaHMH MPOU3BOJCTBA MO0 CHEHHATH3HPOBAHHBIX
OPOEKTOB  OXPaHbl  OKPY)KAIOIWIEH CpeApl  MpEANpUATAS C  OpraHaMu
Pocnotpebnamzopa (['occansmuaHanzopa). [IpM ykpemjieHWM TPYHTOB MOTYT
O6pa3035[BaTLCH TBEPABIC OTXOHBL. HOpS{I[OK HaKOMJICHUA, TPaHCIOPTHPOBAHHUA,
00€3BpCIKMBAHUSA W 3aXOPOHEHMS WM  YTHIM3AUMM TBEPAbIX  OTXOJOB
YCTaHAaBJIMBAETCsl B cOOTBETCTBUH ¢ TpeOopanusamu CaulluH 2.1.7.1322-03 [9]
«Bpemennbix npaBum» [10].

7.4.6 Puck ¢ mo3unmii TpeOGoBaHMii Ge30MacHOCTH MOKET OBITh CBSA3aH C
TIOMHATHEM TOYBHI, MPOMCXOASIMM B PE3YJbTaTe BBEACHHS B TPYHT CXKAaTOTO
Bo3Ayxa wim pactBopa. [lognsTre BBICOTOH M0 0,75 M MOXET MPOMUCXOJHUTH B
pe3yabTare NPUMEHEHUS! BEICOKMX CTPYHHBIX JaBIIEHHI, 0COOEHHO TPH BEICOKOM

cootHomeHun (Gomee 50 %) mmomamu 0oO0pabOTAHHOTO YYacTKa M IUIOMIAAX
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YCTPaMBacMbIX U3 YKPEIUICHHOTO IPYHTA CBall. YKa3aHHbIC IOAHATHS dYalle BCEro
He mpepbmaror 10 cM. OmHako 3TO HEOOXOMUMO VUWTEIBATE B Clydae
TIPUCYTCTBHS KOHCTPYKIIHH, IyBCTBUTENBHBIX K I€(QOPMAIIHSIM.

747 B uensdx oXpaHbl OKpY)KAarOLIEW Cpexpl IpPU MPOM3BOACTBE U
TIPUMEHEHNN BSDKYIIMXI0/DKHBI BBITIOJIHATECS CAHUTAPHO-IIHUAEMHOIOTHUECKUE
TpeboBanmst CanlTuH 2.1.6.1032-01 [11]. Heo6xoauMo NPOBOAUTH MEPOTPHSATHS
[0 KOHTPOJIO BO3JAEHCTBHA YKpEIUIEHMs TIPyHTAa HA OKPYKArOmyw cpeny. B
clydae KOHTaKTa ¢ TPYHTOBBIMH BOJAMH MPH MPOU3BOJCTBE PaboT, CBSI3aHHBIME C
VKpPEMJIEHUEM [PYyHTa, CIEAyeT IPOBOAMTh WCIBITAHWS HA BEIIICIAUYHBAHME C
yaeroM moyoxkeHnit TOCT P 52126 ¢ Tienbr0 OIEHKH 3arps3HSIONEro s¢dexra
Opd  BBILIENAYMBAHMM JAHHOTO Marepuaja B YCIOBHMAX HCHbITaHWA. IIpu
BBITIOJIHCHUH PA0OT HA ydYacTKax PACIpOCTpaHeHHs OONOT cliedyeT y4YHTHIBATh
nojokeHus nyHkra 12.16 CIT 34.13330.2012 B 4acTH OXpaHBl OKPY>KarOLIEH

CpebL.
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CubAJIU, PI'CY, OO0 «BTM gopmnpoekt», OOO «HopaCra0Pammay.
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