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BBegeHune

HacTtoAwee pykoBoACTBO NpefHa3HayeHo ANA NCNOb30BaHNA NPU NPOEKTUPOBaHWN, YCTPOUCTBE
N PEMOHTE CTPOUTENbHBIX KOHCTPYKUMIA TaKuX, Kak: GyHAAMEHTbI Manio3TaXKHbIX 3JaHWUIA U COOpYXe-
HUW, NJIOCKME SKCNIyaTUpyemMble 1 HesKCryaTupyemble KpOBK, NepeKkpbITUA C NPUMEHEeHneM re-
HOCTeKoNbHOro wWwebHA (ganee LLUM). JaHHbI OKYMEHT nNpeacTaBnseT cobon HarnagHoe nocobue ¢
orvcaHnem OCHOBHbIX MPUHLUMIMOB, TEXHOOMMI U TEXHUYECKNX peLleHNin YCTPONCTBA CTPOUTENIbHbIX
KOHCTPYKLMI 30aHWI U COOPYKEHUN.

OHo OPUEHTUNPOBAHO Ha NPOEKTUPOBLUMKOB, TEXHNYECKUNX CNELNaNINCTOB CTPOUTEJIbHbIX N PEMOHT-
HO-CTPOWUTENIbHbIX OpFaHI/l3aLl,I/1I7I, YaCTHbIX 3aCTpOVILIJ,I/IKOB.

JlaHHOe PyKOBOACTBO He 3aMeHAET COH60I MPOEKTHYI0 AOKYMEHTALMIO MO YCTPOWCTBY CTPOUTENbHbIX
KOHCTPYKLMIA KOHKPETHOTO COOpYeHus. Jllobble TeEXHMYECKMEe peLleHns Mo YyCTPONCTBY CTPOUTENb-
HbIX KOHCTPYKLUIA 34aHNIA U COOPYXKEHWI AOMKHbI MPUHUMATBCA B MHAVMBUAYANbHOM Nnopsaake npo-
€KTHbIMU OpraHM3aLusaMm C Y4eTOM crelmndryecknx 0CobeHHOCTEN CTPOUTENTbHBIX KOHCTPYKLMI CO-
OpY»KeHUs, TPebOoBaHMI MO ero 3KCNyaTaumm, KNMMaTUYeCcKnx yCnoBui, HasHaueHNs.

JKOHOMUYeckoe 06ocHOBaHMe npuMeHeHna LLUIM noka3sbiBaeT 3pPEKTUBHOCTb HOBOrO YHUBEPCASIb-
HOro CTPOUTENBbHOIO MaTepuasa — NEHOCTEKOSNIbHOTO LWebHA Npu YCTPONCTBE COBPEMEHHbIX GyHAa-
MEHTOB, KPOBEJIb U APYIMX CTPOUTENbHbBIX KOHCTPYKLNIA.
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Obwue nonoxeHns

1.1.

1.2.

1.3.

1.4.

1.5.

Matepuanbl pa3paboTaHbl AnA cneayowmnx YCIoBui:

34aHUA Mano- ¥ MHOTO3TaXHble, I-IV cTeneHmn orHecTonKoCTh C CyXMM, HOPMasbHbIM 1 BIIAXKHBIM PEXVMOM
SKCMyaTauun Ans CTPOMTENbCTBA Ha BCel TeppuTopun Poccuinckon Oepepaumnu;

34aHUA XKNUSble OAHO- 1 MHOFOKBAPTUPHDIE;

Mpoun3BoACTBEHHbIE 34aHNS;

AOMVHUCTPATMBHbIE 1 GbITOBbIE 3[aHUS;

O6LeCTBEHHbIE 30aHUA Y COOPYXKEHNA.

DyHaameHTbl 3jaHKIA JOMKHBI MPOEKTMPOBATLCA C YYETOM:

Pe3ynbTaToB MHXEHEePHO-reoNornyecknux U rmaporeosiormyecknx U3biCKaH1nm ansa NnowaaKkn CTPoUTENbCTBa;
MporHo3a n3mMeHeHUs NHXEeHEPHO-TeoIOrMUYeCcKnX U rmaporeosiorMyecknx yCnoBmin NIoLWaaKkm B nepuos
CTpOUWTeNbCTBa U 3KCNyaTauuy;

Knnmatunuecknx ycnoBuii parioHa CTPOUTENbCTBa;

[JaHHbIX, XapaKTepU3yoLKX Ha3HauYeHNe, KOHCTPYKTUBHbIE Y TEXHOIOTMYeCcKre 0COBEHHOCTM 3aHKA U YCI0BUA
€ro sKcnnyataumu;

Harpy3ok, gefcTByowmnx Ha GbyHAaMeHTbl;

Hannuua cywecTyolein 3aCTPOKY 1 BIUAHKA Ha Hee HOBOFO CTPOUTENLCTBA;

DKonornyecknx TpebosaHui.

[nA ycTponcTBa KpoBeJSib, NepeKpbITUii BHOBb CTPOSILLUXCA Y PEKOHCTPYMPYEMbIX 3AaHNI 1
COOPYKEHWI PA3/IMYHOTrO Ha3HAUYeHVA BCEX YPOBHEN OTBETCTBEHHOCTU, CTENEHEN OFHECTONKOCTY
N KNaccoB GYHKLUMOHANbHOM N KOHCTPYKTVBHOWM OMAaCHOCTU B COOTBETCTBYMM C NMOATBEPKAEHHOM
pacyeTaMu 1 UCTbITAHUAMMN HecyLiel CNOCOBHOCTY KOHCTPYKLMIA, B COOTBETCTBUM C pe3ynbTaTaMm
TeNOTEXHNYECKMX U aKyCTUYECKMX PacyeToB. [poeKTpoBaHNe KPOBW U NepeKpbITUA JOMKHO
OCYLLECTBAATLCA MYTEM NPUBA3KM K KOHKPETHOMY 3aHNI0 U COOPYKEHNIO B COOTBETCTBIM C
yepTeXkamu 13 aibboMa TEXHNUECKNX peLleHNA.

yCTpOIZCTBO N PEMOHT CTPOUTENTbHbIX KOHCprKLI,I/H;I OONXHbl BbIMONMHATbCA Cneunann3npoBaHHbIMA
opraHm3aumAaMm Ha OCHoOBe pa6oqv|x qepTe>Ke|7| nnn 3aknt4yeHumA 3KCI'IepTHOIZ opraHmsauun, NnpoekTa
nponssoacTea pa60T, TUMNOBbIX TEXHONOTMYeCKUNX KapT.

[poeKkTpoBaHue cnegyeT BeCT B COOTBETCTBUM C YKa3aHUAMN CrneyoLwmx

LeNCTBYIOWNX HOPMATUBHbIX JOKYMEHTOB:

MepepanbHbll 3aKoH oT 23.11.2009 r. N2261-03 «O6 3HeprocbepexxeHnn 1 0 NOBbLILLEHNN SHEPreTUYeCKol
3$bEKTUBHOCTU U O BHECEHWY M3MEHEHMI B OTAENbHbIE 3aKOHOAaTeNbHble akTbl Poccuiickon Oefepaunny;
DepepanbHbll 3aKoH 0T 22.07.2008 1. N2123-03 «TexHUYeCcKunin pernameHT o TpeboBaHMAX NOXapHON
6e3onacHoOCTU;

MepepanbHbll 3akoH oT 30.12.2009 r. N2384-03 «TexHnuYecKmx pernameHT o 6e30nacHOCTV 3aaHUN 1
COOPYXKEHUN»;

CI120.13330.2011 «Harpy3ku 1 Bo3gencTaus». AKTyanusnpoBaHHasa pegakuma CHull 2.01.07-85%;
CI123-101-2004 «poeKTMpoBaHMe TeNI0BON 3aLmTbl 3gaHniy». CHul 23-02-2003 AKTyannsnpoBaHHasa pedakuus;
CIM17.13330.2011 «Kposnu». AKTyannsnpoBaHHasa pegakumna CHull 1I-26-76;

CI151.13330.2011 «3awumTa oT Wyma». AKTyannsmpoBaHHasa pegakuma CHull 23-03-2003;

CN 23-103-2003 «[MpoeKTpoBaHKE 3BYKON3ONALIMM OFPaXKAatoLLMX XKUMbIX 1 0OLLEeCTBEHHbIX 30aHNINY;
CI129.13330.2011 «Monbl». AkTyannsmpoBaHHasa pegakuma CHul 2.03.13-88;

CHwIM 31-05-2003 «O6LecTBeHHbIE 30aHMA AAMUHUCTPATUBHOMO Ha3HAYEHNAY;

CMN44.13330.2011 «CHwuM 2.09.04-87* AAMUHNCTPaTUBHbIE 1 ObITOBbIE 38aHMA. AKTYanv3poBaHHan pefaKkunay;
CIM154.13330.2011 «CHwuIM 31-01-2003 3gaHuaA »unble MHOrOKBapTUpPHbIe. AKTYann3npoBaHHasa pefakumnsy;
CI155.13330.2011 «CHwuIM31-01-2001 Joma »wnnble 0QHOKBapPTMPHble. AKTyann3rnpoBaHHasa pefakumay;
CI156.13330.2011 «CHwuIM 31-03-2001 Mpoun3BoacTBeHHbIe 3aaHNA. AKTYann3npoBaHHasa pefakumnay;

CM 118.13330.2012 «CHmIM 31-06-2009 O6LuecTBEHHbIE 3[aHUA 1 COOPYKEHUAY;

CM 131.13330.2012 «CHwul 23-01-99 CtpounTenbHaa KNMMaTONOTA»,




TepmMmuHbI 1 onpefeneHna

B MaTepunanax ncnojib3o0BaHbl TEpMUHbI N onpeneNnieHnn:

lNeHocTeKkonbHbIN WebeHb — NCKYCCTBEHHDIN MOPUCTbIA MaTeprar, U3rotaBanBaeMbl NyTEM CreKa-
HMA B CneuranbHOM 060pyA0BaHMM TOHKON3MENbYEHHOrO CTeKNa 1 ra3oobpasoBartens, npeaHasHa-
YeHHbI ANA TEN0-3BYKOU30NALUN CTPOUTENIbHBIX KOHCTPYKLMIA Pa3fiMyHOro HasHayeHus. Obnapaet
cnegyrowmmMn CBOMCTBAMM: HErOPIOYNIA, SKOOMMYECKN YNCTbIN, HEMMIPOCKOMNUYHbIW, He NoaBepeH
FHUEHWIO, MOBPEXAEHMIO IPbI3yHaMK 1 MapasvuTamu. 3a CYET AYENCTON CTPYKTYpbl obecneyrBaeTca
HN3KaA TenIoNpPOBOAHOCTb, HMU3KaA NIOTHOCTb U NIerkoCTb yTennutens. [py asTom matepuan otnmya-
€TCA BbICOKOW MPOYHOCTbBIO Ha CxaTue.

fmpponzonAaumna — 3almTa CTPOMTENbHBIX KOHCTPYKLUMIA, 30aHWUIA U COOPYXEHWUI OT MPOHNKHOBEHNA
BOAbl (@QHTUPUNBTPALMOHHAA TMAPOUN30NALNA) UM MaTepurana COOPY>KEHUIN OT BPeAHOro BO3aew-
CTBUA OMbIBatoLLen unv GuAbTpytoLwer BoAbl NN APYron arpecCUBHOM XUAKOCTU (@QHTUKOPPO3MINHAA
rugpousonauma). PaboTbl No yCTpOMCTBY rmapom3onaLmMmn Ha3blBaloTCA MAPOMN30NALNOHHBIMU pabo-
Tamu. ngpounsonauma obecneymBaeT HOPMasbHYIO SKCMyaTaumIo 34aHNIA, COOPYKeHMI 1 obopyao-
BaHVA, NOBbIWAET UX HAAEXHOCTb N [ONTOBEYHOCTb.

[eoTekcTnnb — OAVH U3 BUAOB reOCUHTETUKOB; re0TKaHb (TKaHOe NOMIOTHO), @ TakXKe HETKaHOe MOoNoT-
HO, N3roTaB/IMBaEMblE MUINOMNPOBMBHBIM, TEPMOCKPENIEHHbIM (KanaHAPUPOBaHWE) UK TMAPOCKPe-
NNEHHBIM CNoco6amu 13 NONUMPONUAEHOBbBIX U/UN NOAN3GUPHBIX HATE — 13 OQHOM 6ECKOHEeYHON
HUTU (MOHOHUTB), NM60 N3 06pe3koB 5—10 cm (wTanens). icnonb3yeTca ana NnpeaoTBpaLleHnsa nepe-
MeLUVBaHWA CNI0EB NN NPOHNKHOBEHNA OQHOrO B APYron.

MapounzonAuns — 3T0 COBOKYMHOCTb Pa3/INUYHbIX METOZOB 3aLLMTbl TEMIOV30/INPYIOLNX MaTEPUANOB
N CTPOUTENbHBIX KOHCTPYKLMI OT MPOHUKHOBEHUS Napa U, Kak CefcTBre, OT BbiNafeHna KOHAEeHcaTa
(pocbl). B oTnnume oT ruaporsonsauumn Napon3onauma NpenaTcTByeT NPOHMKHOBEHMIO Napa, a He Xuna-
KOCTW. B KauecTBe napomnsonauuy Npu yTenneHn COBPEMEHHbIX KPOBESb MPUMEHAITCA PYSIOHHbIE
NapoV30NsALNOHHbIE NNEHKW. [Mapoun3onauma cnocobCTBYeT yBEIMUEHWNIO CPOKa CITY»KObl yTennunTens
1 NOAKPOBENbHOWM KOHCTPYKLNN.

MNMnockasa KpOBJiA —3TO HaCTu, COCTOALNN N3 rmapo-, Napo- n TenJion3onALNOHHbIX CNOEB, C Hebonb-
WM YIJIOM HaKJOHa. BogocTokum Takon KpPOBNN, KaK NMpaBuio, BHYTPEHHUE; MO NePUMETPY yCTpanBa-
€TCA NapaneT. lMnockne KpoBnu, 6onee OELLEeBbl MO OTHOLLEHNIO K CKATHbIM, BblAEPKNBAKOT 6onbline
BETPOBbIE HAlrpy3kny, O4HAKO NCMNbITbIBAOT U 6OJ'IbLIJyIO CHETOBYIO Harpysky. OcHoBoW ANnA Nnockon
KpoB/n BbICTyMaeT HeCyLaA 6eTOHHasA NuTa, MOHONNUT UK nepekpbiTne no I'IpOd)I/U'II/IpOBaHHOMy
MeTaluinvyeCcKkomy JINCTY. HOBer Heé YKnaabiBaeTcA I'IapOI/I3OJ'II/IpyIOIJ.|,|/IVI MaTtepuan, OCHOBHaA (I)YHK-
UMA KOTOPOro COCTOUT B 3allnTe yTENIUTENA OT BOAAHOIO NMapa, YTo npeaoTBpallaeT ero HaMmoKaHune,
B34yTME N rapPaHTUPYET COXpPaHEHNE BCEX €ro CBOWCTB. [1nA 3awmnTbl TEMJION30NATOPA OT BJiarn, Kak
npaBunno, NCNOJIb3ylT NOJINITUNEHOBDbIE NNEHKU NN 6I/ITyMHbIe n 6I/ITyMHO-I'IOJ'II/IMeprIe Matepua-
bl. 3au.u/|Ta OT BO3JeNCTBUA aTMOC(I)eprIX 0CagKoB OCyLeCTBIAETCA yCTPOIZCTBOM rmgpounsonAaun-
OHHOrI o KOBpa.




MuHepanbHas nanuTa — TeNIOU3ONALUMOHHBIA MaTepuan, U3roTaBvMBAETCA NPENMYLLECTBEHHO I3
pacniaBa N3BEPXKEHHbIX FOPHbIX MOPOA rabbpo-6a3ansToBol rpynnbl. B KauecTBe cBA3yioLlero valle
BCEro Mcnosb3ytoTcst deHonodopmanbaerngoBble CMOsbl, KOTOpble CKPENAT BO/IOKHA MeXAY CO-
601i. MaTepuan cnocobeH BblAepPKMBaTb BbICOKME TeMNepaTypbl, HO OCHOBHbIM €r0 HEAOCTaTKOM
ABNAETCA BbICOKas MMIPOCKONMUYHOCTb (He BOAOCTOMKOCTL). bnarogapsa BONOKHUCTON CTPYKTYpe 06-
najaeT Tenno- 3ByKOU30/IALNOHHbIMY CBONCTBAMW.

JKCTpyaAnpoBaHHbIn neHononuctupon (3MMC) — cMHTeTUYECKA TENNON30NALNOHHDBIN MaTepuan ¢
NOPUCTON CTPYKTYpoW. CbipbeM ANA ero NPOn3BOACTBA CIYXKWUT FPaHy/IMPOBaHHbIA NONUCTUPOS, a B
YMCNO rMaBHbIX KOMMOHEHTOB BXOAUT BELLECTBO, CMOCOOCTBYIOLEE KPUCTANIN3ALMN MONEKY, aHTU-
NUPEeHbI, KpacuTenu U BCNeHNBaoLWMi ras (yrnekucnbin ras). OCHOBHOM HeJoOCTaTOK — CUSIbHAA ropio-
yeCTb MaTepuana.

ApMUpPOBaHHasA LLEMEHTHO-TNecYaHas CTAXKKa — CJIOM AN BblpaBHUBAHUA NOBEPXHOCTU 1 CO3AaHUSA
OCHOBaHMA NoA NOCNEeAYIOLWNA MOHTaX YACTOBOIO WX 3aLMTHOrO NOKpbITUA. CTAXKY nona aenatot
AR BbIPABHVBAHMA WUIW NPULAHUSA XKECTKOCTM MOBEPXHOCTK, Afia obecrneyeHnss HOpMUPYeMOro Te-
NI0YyCBOEHMA NOMA, CO34aHNA YKIIOHA B NMOJaX, Ha NePEKPbLITUAX, @ TakXKe AA yKpbITUA Tpy6onpoBo-
108, Tpyb ¢ anekTponpoBogKkon. OHa yKnaabiBaeTcA NOBEPX NePEKPLITUA NN Ha BCMOMOTraTeNbHbIX,
Hanpumep, TeNJI0- U 3BYKOU30NALMOHHBIX C/TOSIX.

TennonsonAunoHHaA 3acbinka — TenaoBasa n3onAauua d)yHnameHTa, BbIMOJIHAEMAA B BAE 3aCbINKN
KOTJIOBaHa NEHOCTEKOJIbHbIM LI.|,e6HeM cnocnegyrowmm ynnotTHeEHNEM.

3emnsHbie paboTbl — paboTbl, BKAOYaOLWMe B ceba: pa3paboTKy rpyHTa, nepemelleHme, yKnagky u
ynnoTHeHue. [py 3TOM pa3nuuyaoT OTKpPbITble 3eMniAHble paboTbl, NOABOAHbIE U NoA3eMHble. OTKpbI-
Tble paboTbl NoApa3yMeBaloT paboTy Ha MOBEPXHOCTU 3eMN.

MNMecok — ocalouHas ropHas Nopofa, a TakXKe NCKYCCTBEHHbIV MaTepuan, COCTOALWNIA 13 3épPeH rop-
HbIX Nopopd. OYeHb YacToO COCTOUT M3 MOYTK YNCTOrO MHEpPana KBapLa (BelecTBo — ANOKCUA KpeM-
HKA). MpUpoaHble NeCKX B 3aBUCUMOCTI OT reHe3nca MoryT ObITb a/lltoBUanbHbIMK, AENOBMANBbHbBIMY,
MOPCK/MM, 03€PHbIMM, 30/10BbIMU. [eCKK, BO3HUKLLNE B pe3yrnbTaTe AeATeNbHOCTU BOJOEMOB 1 BOAO-
TOKOB, UMeIOT 6osee OKpPYryto, OKaTaHHyo Gopmy.

Ille6eHb — HEOPraHNYECKWNIA, 3€PHUCTDIN, CbINyUniAi MaTepran C 3epHaMU KPYMNHOCTBIO CBbILLE 5 MM
(Mo eBponenckm cTaHaapTam - bonee 3 MM), NONyYaeMbI APOGIEHNEM FOPHBIX MOPOA, rPaBUA 1
BaJIyHOB, MOMNYTHO AOObIBAEMbIX BCKPbILLIHbIX 11 BMELLAIOLMX MOPOS, NN HEKOHANLMOHHBIX OTXOA0B
FOPHbIX NPeanpuATUA Mo NepepaboTke pya (YepHbIX, LBETHbBIX 1 PeAKMX METANIOB MeTalypruve-
CKOW MPOMBILWNEHHOCTIN) 1 HEMETANNINUYECKX UCKOMAeMbIX APYrMx OTpacsein NPOMbILLIEHHOCTA 1
NocsieayoLmMm pacceBOM NPOAYKTOB APO6IeHNs MO GpaKLmMsM.
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Ale/IpOBaHHaﬂ MOHOJINTHaA NJnTa — 3TO OAHa U3 paSHOBI/lﬂHOCTelz CTpoOunTENbHDbIX KOHCprKLl,I/IIZ.
an/IMeHFleTCFl B KayecTBe d)pr,ameHTa, nepeKkpbiTnA, KpoBJN. OTAnMuUnTENBHOM 0COOGEHHOCTBIO MOHO-
NINTHOWN NANTbI ABNAETCA CO3AaHMe CNIOLWHOro OCHOBAHUA C KECTKNM apMnpoBaHMEM NO BCen HecCy-
wen NOBEPXHOCTN. (DYHﬂaMeHTHbIe NNNTbl NPON3BOAAT KaK CNJTIOWHbIE, TAK N C pe6paM|/| KEeCTKOCTH.

O6partHas 3acbinka — obpaTHas 3acbinka GpyHAaMeHTa NPOUCXOAMT NOC/E 3aBepLIEHNA COOTBETCTBY-
OLWMX CTPOUTENbHbIX PaboT. DyHAaMeHT BO3BOAMTCA B KOT/IOBAHE, N3 KOTOPOro CHavasna n3biMaloT
FPYHT, @ MO OKOHYaHMK PaboT OCYyLLEeCTBAAIOT 06PaTHYIO 3aCbiNKy KOTIOBaHa.

’Kene3ob6eToH - 310 CTpOI/ITeHbeIﬁ KOMMO3VLNOHHbIN MaTtepuan, cocToALNN 13 6eToHa 1 CTanu.

OTmoCTKa — BOAOHENPOHMLAEMOE MOKPbITME B BUAE MOSIOCHI MO NEPUMETPY  3[4aHUA, C YKIIOHOM B
HanpasneHuu oT 3gaHus. NMpeaHasHaueHa AnA 3aWwmnTbl GyHAAMeHTa OT AOXKAEBbIX 1 MABOAKOBbIX BOA.
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Dur3nKo-mexaHNYeCcKkne XapakTepPUCTUKN
NeHOCTEKOJIbHOIO WebHA mapkn LU
140/30-60

m

MNOTHOCTb 3KCMNyaTaLWoHHas (ynaoTHeHve 1:1,3), Kr/m’ 170-180

MpoyHOCTb Ha cxKaTue Npn 2% OTHOCUTENbHON
pedopmauu, Kna (1/m°)

Temnepatypa skcnnyataumu, °C ot -200 go +550

BogonornoleHve gnntenbHoe Npu NoSIHOM
norpy»eHunn Ha 28 cyTok, % oT obbema

235 (23,5)

2,7

YPOBEHb roptoYvecTu, rpyrnna HI
YCTONUMBOCTb K BO3ENCTBUIO OKPY»KatoLwen cpeabl CTOEK K JIt06bIM arpeccnBHbIM Cpefam

Yron BHyTpeHHero TpeHuns 45-48°




Dn3nKOo-MexaHNYeCKMe XapaKTeEPUCTUKN

NeHOCTEKOJIbHOIO WebHA mapkn LU
100/30-60

m

MNoOTHOCTb 3KCNNyaTaLMoHHas (ynnoTHeHue 1:1,2), Kkr/m? 120-140

MpoyHOCTb Ha cxKaTue nNpn 2% OTHOCUTENbHON
2 180 (18,0)
aedopmaumn, Kna (1/m°)

Temnepatypa skcnnyataumu, °C ot -200 go +550

BopgonornoweHve anvutenbHoe Npy NOaHOM
norpy»eHunn Ha 28 cyTok, % oT obbema

2,7

YPOBEeHb roproyecTuy, rpynna HI
YCTONUMBOCTb K BO3ENCTBUIO OKPY»KatoLen cpeabl CTOEK K JIt06bIM arpeccnBHbIM Cpegam

Yron BHyTpeHHero TpeHuns 45-48°
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Dur3nKo-mexaHNYeCcKkne XapakTepPUCTUKN
NeHOCTEKOJIbHOIO WebHA mapkn LU
100/5-20*

m

MNOTHOCTb 3KCMNyaTaLMoHHasA (ynnoTHeHue 1:1,1), kr/m? 130-140

MpoyHOCTb Ha cxKaTue nNpn 2% OTHOCUTENbHON
pedopmaumu, Kna (1/m°)

Temnepatypa skcnnyataumu, °C ot -200 go +550

BopgonornoweHve anvutenbHoe Npu NOAHOM
norpy»eHunn Ha 28 cyTok, % oT obbema

YPOBEeHb roproyecTu, rpynna HI

YCTONUMBOCTb K BO3AENCTBUIO Opr)KaI-OI.LI,EI7| cpeabl CTOEK K NobbIiM arpeccrMBHbIiM Ccpefam

Yron BHyTpeHHero TpeHuns 45-48°

125 (12,5)

29

*— q)paKLl,I/IOHHbII7I cocTaB 5-20 MM flocTUraeTca Ha O6'beKTe, no d)aKTy NPUMeHEHNA NeHOCTEKNa B pa6oqu cnoe.
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YTennenne pyHOaMeHTOB Masio3TaXHbIX
30aHNIN N COOPYXKEHNI

CornacHo CHwuI1 2.02.01-83 (2000) «OcHOBaHUA 34aHUN 1 COOPYXKEHWIA», rMybuHa 3anoxeHusa dyHaa-
MEHTOB JO/MKHA ObITb HE MeHbLUe ryOVHbI CE30HHOrO NpoMep3aHMA rPyHTOB. CTOMMOCTb PaboT no
BO3BeAEHMI0 GyHAAMEHTOB ABNAETCA 4OCTAaTOYHO BbICOKOM, 0CO6EHHO Nnpu 60sbLION rNybrHe ce30H-
Horo npomep3aHus. [Noatomy, cornacHo Cl150-101-2004 «[1poeKTupoBaHMe 1 YCTPONUCTBO OCHOBAHWUI
1 GyHAAMEHTOB 34aHUIN U COOPYXKEHWU» MyOuHY 3anoxeHunsa GyHAaMEeHTOB pa3peLlaeTca Ha3HavaTb
BblLLE FYOUHbI CE30HHOTO MPOMEP3aHNA FPYHTOB, €C/IN «...MPEAYCMOTPEeHbI cneluanbHble TeNno-
TeXHU4YecKmne MeponpuAaTUA, NCKJo4YaloLe Nnpomep3aHne rpyHToB...». Takum 06pa3om, ycTpa-
MBasA TENIOM30MALMIO TPYHTOB Mbl MpeAoTBpaLlaemM npomMmep3aHue noj oCHoBaHMEM dyHAAMeHTa
B XOJIOAHOE BPEMA rofa, U FPyHT He ByaeT NyYNHUTLCA. [1NA NCKIUYEHNA NPOMEP3aHUA FPYHTOB
BONM3N dyHOAMeHTa YyCTPanBaOT TEMNOU3ONALNOHHDBIA CNOW 3alaHHON TOJLMHBI U3 NEHOCTEKOb-
Horo webHA no Bcemy nepumeTpy dyHAaAMeEHTa UK TENIOU3O0NALMOHHYIO OTCbIMNKY 13 NeHOCTEKOSb-
Horo we6bHA nog Bcen GyHAAMEHTHOW NUTON.

Kene3obeToHHaA ¢pyHAAMEHTHaA NnTa
ApmaTypa

Mmppounsonauna

MNeHOCTEKONbHbIN LLEOHb
[eoTeKCTUNbHbIN MmaTepuan

OdpeHax

[PYHT OCHOBaHMA

OTmocCTKa

NV A WN =




Knaccuuyeckoe yCTpONCTBO JIEHTOYHOIO
COOPHOro NN MOHONIMTHOTO PYyHAAMEHTA

JIeHTOUHBIN PyHAAMEHT NpeAcTaBnAeT cCO60M 3aMKHYTbI KOHTYP (EHTY) — NONOCY 13 Kene3obeToHa,
YKNaAblBaeMyHo Mo OCU HECYLLINX HAPY»KHbIX 1 BHYTPEHHMX CTEH 3[aHNA 1 pacnpeaenaioLlyto BeC 34a-
HMA PAaBHOMEPHO MO BCEN VX ANNHE.

JIeHTOuUHbIN d)YH[J,aMeHT ABNAETCA OOHUM U3 CaMblX NONYJTAPHbIX peIJJEHVIVI anAa Mano3TaXHOro CTpo-
utenbcTea. o CpaBHEHWIO C ApyrMMmn BaamMn (I)yHﬂaMeHTOB, npmmeHeHne NeHToOYHOro d)pr,ameHTa
No3BONAET CyWEeCTBEHHO CHU3UTb 3aTPaTbl 3a CHET SKOHOMUN KOJIMYECTBA NCMNONIb3yEMbIX CTPOUTES1b-
HbIX MaT€PNaNoB, a TaKXe 6onee HN3KOWM CTOMMOCTM 3EMIAHbIX pa60T.

Mo cnocoby ycTporcTea BbiAeNAT ABa BMAA NEHTOYHOrO GyHAAMeEHTa:

1. MOHONUTHbIN
2. C60pHbIN

YCTPONCTBO MOHOJMINTHOIO NIEHTOYHOrO PyHAAMEHTa NpeanonaraeT BA3KY apMaTypHOro Kapkaca u
3aMBKY ero 6eTOHOM Ha CaMOM CTPOUTENIbHOM OObEKTE, 3a CYET YEro 1 AOCTUIAETCA MOHOMIUTHOCTb
(Hepa3pbIBHOCTb) dyHOAAMEHTA.

COOPHbBIVi NEHTOYHBIN GYHAAMEHT COCTOUT 13 OTAENbHBIX OETOHHbIX GNTOKOB, LUBbI MeXAY KOTOPbIMM
3aMOJIHAIOTCA CTPOUTESIbHBIM PACTBOPOM WS GETOHOM.

Mo rny6rHe 3anoxeHus:

1. Menko3arnybneHHbln
2. 3arny6neHHbIn

Bbl60p I'J'Iy6I/IHbI 3aJiloXkeHnAa nogoLBbl d)pr.ameHTa 3aBUNCUT OT Fﬂy6I/IHbI CE30HHOro npomep3aHns,
Hecyu.|,e|7| cnocobHocTn noacTuaroWnx CnoeB rpyHTa, YpPoOBHA FPYHTOBbLIX BOA4 U1 MnMpeanosiaraemMbix
NPOEKTHbIX HArpy3okK Ha HEro.

Knaccuuecknin neHTouHbI pyHAAMEHT, 3arnyOnEHHBIN HMXKE YPOBHA NpoMep3aHms

dyHAaMeHTHas fieHTa

/! // // obpaTtHas 3achbinka rpyHTa

N\
N\
400

rny6uHa_TpaHLen
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YCTPONCTBO NEHTOYHOrO
dyHAAMEHTa C MPUMEHEHNEM
NeHOCTEKOJIbHOIMO WeOHS

Mcnonb3oBaHue coBpeMeHHOW TENOM30MALNN B BUAE NEHOCTEKIA NOA NNEHTOYHbIN GyHAAMEHT no-
3BONIAET COKPATUTb BIOAXKET CTPOUTENBCTBA Ha AaHHOM 3Tane PaboT Ha 25-40%. DKOHOMMA OCYyLLEeCT-
BJIAETCA 3@ CYET YMEHbLUEHMA PAaCcX0A0B Ha 3eMiiAAHble PaboTbl M PaboTbl MO YCTPONCTBY CaMoro ¢yH-
JaMeHTHOro ocHoBaHUA. bonee Toro, cokpallaeTca CPOK MOHTaa.

MpenmyLLecTBa TEHTOYHOrO PyHAAMEHTA C NEHOCTEKOSbHBIM LebHeM:

« OTCyTCTBME NPOMEpP3aHNA rPyHTa Nog GyHAAMEHTHOW IEHTON, NCKTIOYEHME NYYEeHWA FPYHTOB;
+ 3HAUNTENbHO JELLEBNE MO CPABHEHNIO C «KJIACCUYECKUMY» BapUaHTOM;

« [lonroBeyHOCTb TEMNOMN30NALNY;

+ OTCyTCTBME TEMNEPATYPHBbIX LUBOB;

. COKpameHme CPOKOB MOHTaa.

JleHTOUHbIN dyHAAMEHT C NpMeHeHneM GPaKLMOHNPOBAHHOIO NEHOCTEKNa

accanbTobeToHHOE NOKpbITUE dyHaameHTHan neHTa

200




CpaBHUTENIbHbIN aHaNN3 BapMaHTOB
NIEHTOYHOro PyHOAMEHTa

[AnAa TeXHNKO-3KOHOMUNYECKNX PacvyeToB KOHCTPYKLMN IEHTOYHOro pyHAamMeHTa B3AT
ABYX3Ta)KHbI KOTTeAXK U3 K/ieeHoro 6pyca pasmepom B ocHoBaHun 12x12 meTpos,
cTposauweroca B LleHTtpanbHom pernoHe PO

1. Knaccnyeckui neHTouHbIN GyHAAMEHT:

Knaccuuecknin cOOpHbI UM MOHONUTHbLIN GYHAAMEHT,
3arny6neHHbIN B FPYHT Ha OTMETKE HIMXKe Ce30HHOro npomep3sanHusa (1,8 m).
Pa3zmepbl 30aHMA B 0CAX CTeH 12X12 M € nonepeyvHbIMU HECYLLUMMU MO LIEHTPY.
CymMapHas AnnHa NeHToYHoro gyHaameHTa 12xX6 M = 72 m.
3emnaHble paboTbl: ry6uHa TpaHwen 1,8 m,

LWMPUHA HWXKHEN YacTn 1 M, LWMPUHA BEPXHEN YacTn 2 M.
YnnoTHeHHaA necyaHasa nogyLka: TonwmHa 30 cm.
DyHpameHTHas neHTa — cbopHble X/6 pyHAaMeHTHble 6NoKM
ceyeHunem hxb 0,58x0,6 m B Tpy psAfa No BbICOTE;

JleHTa 3aWmaeTcA OKNeeYHon BepTUKarbHOM
rmgpounsonaumen.

2. JIeHTOYHbIN GyHAAMEHT C OTMOCTKOWN,
yTenneHHOWN NeHOCTEKOSbHbIM LebHeMm:

JleHTOUHbIN dyHAAMEHT, 3arny6neHHbIN Ha 0,6 M.

Pa3zmepbl 30aHMA B 0cAxX cTeH 12X12 M € nonepeyHbiMy HeCYLMMM CTEHAMU MO LIEHTPY.
CymMapHas AnnHa NeHToYHoro dyHaameHTa 12xX6 m = 72 m.

3emnsaHble paboTbl: ry6uHa TpaHwew 0,8 M, LUIMPUHA HUKHEN YacTuh 0,8 M, LUMPMHA BEPXHEN YacTu
1,2 M. CHATME pacTUTENBHOIO CNOoA Ha ry6uHy 0,2 M N0 NepuMeTpy WrprHon 1,0 m.

YnnoTHeHHaa necyaHasa NnogyLwka: TonwmHa 20 cm.

Yknagka LM c ynnoTHeHuem B 2-3 npoxoga BUO6ponanTon.

TonwwHa cnoa 20 cm. KoapouuymeHT ynnotHeHus - 1:1,3.

DyHOameHTHas neHTa — cbopHble /6 dyHaameHTHble 6n1oku ceueHnem hxb 0,58x0,6 m.
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DKOHOMUYECKUN aHaNn3 CTOMMOCTW
NIEHTOYHbIX PYHOAMEHTOB 13 COOPHbIX
6n10KOB (LeHbl: ceHTAbpPb 2015 T.)

£ Be3 neHocTekonbHOro C NeHOCTEKOMbHbIM
HavmeHoBaHue paboT I/I.fm webHn webHem

| kon-so | uewa | cymma | kon-eo | uera | cymma_

3emMnsAHble paboThbl
2 (o6bpaTHas 3acbinka rpyHTa M 98 300 29400 17 300 5100
C YN/IOTHEHVEM)

lMeHoCTEeKONbHbIN U.|e6eHb

pabota >250
I_I----I-
6 bBnokn OBC: paboTa 31 500 21 000
I_I----I-
8 [uppousonauma pyHaameHTa M 70 500 47 000
I_I------
AcdanbtobeToHHOE 27 500

NoKpbITHe, C paboTo

UTOTO, py6.: 537700 391 950

JKoHomus, % 71




Knaccnueckoe ycTponcTBo
NINTHOrO MOHOJINTHOIO PYHAAMEHTA

MANTHBIN GYyHOAMEHT ABNAETCS MAeanbHbIM BAPMAHTOM Ha Cnabblx rPyHTaxX C BbICOKMM YPOBHEM
rPyHTOBbIX BogA. OH NpefcTaBnsaeT co60 CNOWHY MOHOMIUTHYIO apPMUPOBAHHYO OETOHHYIO MANTY.
3a cYeT MOHONMUTHOCTUN BCEW KOHCTPYKLUUM GyHAAMEHTA AOCTUTAETCA MOBbILLEHHAs XEeCTKOCTb U, Kak
CNefcTBUe, HAAEKHOCTb KOHCTPYKLUM B YCIIOBUAX CMEHbI LIMKIIOB 3aMOPaXKMBaHMA 1 OTTaMBaHUsA, a
TaK>Ke BO3MOXKHOW NPOCafKM 1 BCMYYMBAHUK FPYHTOB. CONPOTUBIAEMOCTb BO3HUKAIOLLMM MPU 3TOM
Harpyskam y ninTHoro ¢yHaameHTa JOCTaTOYHO BbICOKas. MOHOIMTHON KOHCTPYKLUMW MIIUTHOTO GyH-
AAMEHTA He CTPaLLHbI TaKXe ropu30HTasIbHble CMEeLLeHNA rPYyHTOB. Takasi 0COGEHHOCTb MANTHBIX QYH-
AAMEHTOB Jarna UM Apyroe pacnpocTpaHeHHOe Ha3BaHe — «MiaBatoLlme pyHaameHTbl». PasymeeTcs,
3TO NPOCTO NPOPECCMOHANBHBIA TEPMUH - MANTHBIA GYHAAMEHT HMKYAa He nibiBeT. HanpoTus, 310
OZVIH 13 CaMbIX YCTONUYMBBIX GYHAAMEHTOB.

MoHonuntHaA GyHaaMeHTHasA NANTa M3roTaBMBAETCA U3 XKeNne306eTOoHa, UMEET XKeCTKOe apMUpPOoBa-
HWe, YTO NPMBOAUT K YBENNYEHNIO YCTONUYMBOCTU K Harpy3kam B BeCEHHUN N OCeHHUW nepuog npu
3aMOparkMBaHM U OTTanUBaHWK, @ TaKXXe BO3MOXXHOW NpocagKke rpyHTa. Bo3aMoOXKHO CTpoUTenbCTBO
byHOameHTa B 3UMHUI Nepuroa,.

MNnTHBIN GYyHAAMEHT CTPOAT B OCHOBHOM Ha MPOOGNEMHBIX FPYyHTaxX, MyYMHUCTbIX U MPOCAJOYHbIX.
OnpaBpaaHo ero NpYMeHeHne 0COBEHHO Ha YBAXKHEHHbIX TPYHTaX NPY BbICOKOM YPOBHE FPYHTOBOM
BOADbI.

Knaccnuecknin nanTHbIN GyHAAMEHT ¢ ncnonb3oaHmem SMTMC

dyHOaMeHTHas nnuTa TENI0M30NAUNOHHbIN cnon AMMC
OTMOCTKA
ot /// // / Tl L
/ // A // 7200 /// 7
A 70247, ////// ///i/////////

A
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reotekctunb 300rp/m2
rmapoun3onsiLnMoHHas MembpaHa
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YCTpONCTBO MANTHOrO
dyHAAMEHTa C MPUMEHEHNEM
NEHOCTEKOJIbHOIO LWebHSA

OcHOBHOE npenmyLLecTBO MeHOCTEeKNa MO CPABHEHMIO C 3KCTPYAUPOBAHHbIM MEHOMOANCTMPO-
nom (3MMC) - 310 ropasgo 6onee BbiCOKaA MPOYHOCTb Ha CkaTue (go 708 klla/m?), HeroptouecTb,
3KONOTMYHOCTb, OTCYTCTBME YCAafKM B MePUOS SKCnyaTauuu, JONroBeyHocTb. Mocne Bnbpoynnot-
HeHnA GpaKkuUn NEHOCTEKNA PaCKINHMBAIOTCA, CLENNAOTCA OOKOBbIMU NOBEPXHOCTAMU (Yron BHY-
TpeHHero TpeHus coctasnseT 45-48°%) 1 06pasyioT cioii, 06nafaloWwmMii NOBbILLEHHON MPOYHOCTbIO
Ha cxaTve. BepTyKanbHas Harpyska pacnpefenseTca B 3acbinke nof yrnom Ao 60°. 310 3HaunTenbHO
CHW>KaET [aBJIeHNE Ha FPYHTOBOE OCHOBaHWMeE (B TOM YMCsie Ha crabble rpyHTbl) 1 aenaet pyHaaMeHT
HagexHee.

MpenmyLiecTsa yTenieHHoN GyHAAMEHTHOW MANTbI C NPUMEHEHVEM
NEeHOCTEKONbHOIO LEGHS:

+  BO3MOXHOCTb YCTPONCTBa Ha NOOOM FpyHTe;

+ [JleweBne No CpaBHEHMIO C «KJTACCUYECKM» BapUaHTOM;

+ Bo3MoOXXHOCTb BO3BeAEHNA AOMOB 13 NI0ObIX MaTepuanos;

+ VHTerpmpoBaHHbie B NINTY KOMMYHUKaLMK;

+ Hu3KoTemnepaTypHOe oTONMIEHME MONOB;

+ VipeanbHo poBHble Nonbl 1-ro 3TaXa, FoToBble ANA KNaAKu NANTKK, NapKeTa 1 APYruX Nonos;
+  WcknioueHre npobnem ¢ CbipOCTbiO 1 MAECEHbIO MPW SKCNyaTaumu;
+ OTcyTCTBME TeMnepaTypHbIX LBOB;

+ DHeprocbeperatoLiyie TEXHONOTK;

+ CoKpalleHrie CPOKOB MOHTaXa.

CoBpeMeHHbIV NANTHBI PyHAAMEHT C NpUMeHeHneM GpaKkLMOHNPOBAHHOIO NEHOCTEKNA

dyHOAMEHTHad nivTa rMapomn3onsLMoHHas membpaHa
/ OTMOCTKa

///////// ////////// 7
70000077 % 757272577 %

!

<F60TGKCTVIJ‘Ib 300rp/m2 8
3\
NEHOCTEKONbHbIN LebeHb, YNNOTHEHHbIV Ao 250 mm

200 |

ApeHaxHas Tpyba




CpaBHUTENbHbIV aHaNu3
BapWaHTOB MAUTHOro GyHOaMeHTa

[AnAa TeXHNKO-3KOHOMUNYECKNX PacvyeToB YTEMIEHHOro NINTHOro pyHAameHTa B3AT
ABYX3Ta)KHbI KOTTeAK U3 K/ieeHoro 6pyca pasmepom B ocHoBaHun 12x12 meTpos,
cTpoawumnca B LleHTtpanbHom pernoxHe PO

Knaccuyecknii nAaMTHbIN GyHOAMEHT:

MoHonunTHaA apMmpoBaHHaa 6eToHHas nanTa pasmepom 12x12m, h=0,25m
Mnowaab pyHAAMeHTHON NAnTbl 144 M

PaboTbl 1 MaTepuanbl:

1. CHATWe pacTUTenbHOro cnoA Ha niowaam 15x15 m Ha

rny6uHy 0,35 m;

BbipaBHMBaHVe 1 ynnoTHeHWe rpyHTa (KOTnoBaHa);

Yknagka reotekctuna (300 rp/m?) pasmepom 16x16 m;

Yknagka necka 0,1 M C ynnoTHeHuewm;

YKknagka webHa (rpaHUTHOro UKW aHaNoOrM4YHOro no

csonctBam) 0,2 M C ynioTHEHueEM;

Yknagka nnenkun MNMBX 200 mkp. (rugponsonauns);

7. Yknagka IMMC (3KCTPyAMPOBaHHbIN neHononuctupon 80 Mm) B 2 ¢nos nog nanty 23 m> ns 1
Cnoii nof OTMOCTKY 5 M,

8. MoHTaX apM1POBAHHOWN 6ETOHHOW NANTbI.

vk wnN

o

CoBpeMeHHbIV NAUTHBIV GYHAAMEHT Ha NOAYLUIKE U3 NEHOCTEKONIbHOIO LWebHs:

MoHonMTHaA apMnpoBaHHaA 6eToHHaA NanTa pasmepom 12x12 m, h = 0,25 m.
Mnowaab dyHAaMeHTHON NAnTbl 144 M.

PaboTbl 1 MaTepuansbl:

1. CHATWMe pacTUTeNbHOro cnosA Ha nnowaaun 15x15 m Ha rny6uny 0,2 m;

2. BblpaBHMBaHMWe 1 ynNnoTHeEHMeE rpyHTa (KOTNoBaHa);

3. Yknapka reotekctunsa (300 rp/Mz) pa3smepom 16x16 m;

4. TlocnonHas yknagka neHocTekna C ynjaoTHeHem B 2-3 npoxoda BUOpOonIMTOn Kaxaoro cnos.
TonwwHa cnoa 15-20 cm. KoadpduumeHT ynnotHeHuna - 1:1,3;

YKknagka rugpovsonaunn (Hanpumep npodunnpoBaHHON MembpaHbl;

MoHTa)K apMnpoBaHHO OETOHHOW NANTLI.

oW
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DKOHOMUYECKUN aHaNn3 CTOMMOCTW
NAUTHbIX PYHLAMEHTOB
(ueHbl: ceHTAbpb 2015 1))

be3 C neHocTekoNbHbIM C neHocTeKoNbHbIM
NeHOCTEeKOIbHOro webHem 40 cm webHem 32 cm
HavmeHoBaHue pabot ' LwebHs (28 ynnoTHEHHOTO) (25 ynnOTHEHHOTO)
Kon-Bo | ueHa kon-Bo | ueHa Kon-Bo | LeHa
2 TleotekcTtunb mapku 300 16 800 16 800 16 800

OcHoBaHue 13 LWebHsA

2050 92250
1 gpeHax, c paboToi
mapomnsonaymsa:
6 npodunmposBaHHas M 280 115 32200 280 15 32200

MembpaHa, ¢ paboToi

8 Pa6ota no 3MMC m3 13 050
Pa60Ta No NeHOCTEKOSb- o 350 24850 59 350 20650
Homy LebeHo
UTOTO, py6.: 641 000 615 350 575 150
JKoHoMmus, % 41 10,3

Bbigogbl. [penmyLLecTBO 1 Bbiroaa Npvi NpuMeHeHuy B GyHAaMeHTax MEeHOCTEKONbHOIO LebHs:

1. CokpalueHue 3aTpaT Ha MaTepuasnbl 1 paboTbl;

2. CoKpalleHue CPOKOB CTPOUTENBCTBA, yMeHbLUeHne 06bemoB pabor,
paboTbl MOXHO NPOBOANTL BCECE30HHO;

3. leHocTekno Heroptounn matepuan (HIN), He coaep>MT OpraHMKK, He pa3pyLlaeTca C TeYeHNnemM BpeMeHM,
He BNWTbIBaeT BRary, No 3ToMy CPOK CIy>kObl yTennutensa paBeH CPOKy C/Ty>Obl 34aHUS;

4.  OpaKuMOHNPOBaHHOE MEHOCTEKIIO YCTOMYMBO K arpeccBHbIM CpefiaM, K rpbi3yHam 1 MUKPOOpPraHnu3mam;

5. Dkonormyeckm 6e3onacHbIn MaTepuan.




PekomeHgauuu no ycTponcTBy
dyHAAMEHTa C MNeHOCTEKONbHbIM
LebHem

Moaroroska OCHOBaHUA

MoprotoBKa OCHOBaHMA pAna yTernsieHHo ¢yHAAMEHTHON nNNUTbl ABNAETCA
CaMbIiM Ba)XHbIM TEXHOJIOrMYeCKMM npoueccom. OT KayecTBa OCHOBaHWA 3aBUCUT
AONIrOBEYHOCTb Baluero 6yayuiero goma.

lNMeped Hayanom cmpoumenscmea pyHoameHma, He0o6xo0uUMo npogecmu Npo4YHOCM-
Hble U mensiomexHuU4YecKue pacdemel U npoeecmu 2eosio2u4eckue ucc1ed0o8aHus, no
pe3ynbmamam Komopbix onpedesiiemcsa moauuHa nooywKu 0CHO8AHUA, MOIWUHA
menJiou30/IAYUOHHO20 CJ105, duamemp apmamypbl U moJIWuHa camou pyHoameHm-
HoU naumel.

MockonbKy ¢yHOAMeHTHaA MAMTa Ha MEHOCTEKOSIbHOM LUe6-
HE MOXXET BO3BOAMTBLCA MPAKTUYECKM Ha NOOOM Ture rpyHTa
(necok, cynecb, CYrMMHOK, MHA, BOAOHACbILLEHHbIE 1 cflabo-
HECyLUMe TPYHTbI), TEXHONMOMMA MOArOTOBKM OCHOBaHMA ANnA
BCEX TUMOB rPYHTOB OyAeT OAMHAKOBOW.

CornacHo pabouei fOKYMEHTaLMN Ha NOLLAAKe HeObXoANMO:
+ MNPOBEeCTU pa3meTKy oceli byayLlero Joma;
+  pa3MeTUTb KOHTYp ByayLero pyHAaMeHTa;

e onpegenntb nepenagbl B NATHE 3aCTpOI2KVI;

e onpegeneHme ToNWnHbI NJ1I0AOPOAHOIO CNoA.

MNMpu onpedeneHuu 2paruy 6ydyuje2o namHa 3acmpoliku Heo6xoo0umo coesams 3a-
nac no 2 mempa c Kax@ooli cCmopoHbl om ob6pe3a pyHOoameHma o1 3aK1a0Ku OpeHa)-
HOU cucmembsl U OMMOCMKU.

Mpwn MmexaHn4YecKkon pa3paboTke KOTIOBaHA CHUMAETCA TOJb-
KO BEPXHMI NN0A0POAHbIN cnor (20-30 cm). o BO3MOXHOCTK
pa3paboTKy KOTIOBaHa MPOBECTM ;O MAaTEPUHCKOrO FPyHTa.

YnnoTHeHWe rpyHTa Npov3BoAMTb BUOPONANTON UK KaTKOM
C BUOPOPEXMMOM.

Mo gHY 1 OTKOCaM KOTNOBAHA YNOXWUTb reOTeKCTU/Ib MapKu
He Hke 300 (nnoTtHocTb 300 rp./m?) C NepexnecToM B MecTax
CTbIKOB He MeHee 15 cm.
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YKnapgka yrennutens

Mocne noprotoBuTenbHbiXx pabor no o06ycTpolicTBY nAOWaAAKM Heob6xoaumo
Npoun3BeCTU HECKONIbKO NPOCTbIX AeNCTBUN:

1.

2.

3.

4.

HacbinaTb NOC/IONHO NEHOCTEKIO
(kaxkgbi cnon 20-25 cm).

TwaTenbHO YNAOTHUTb KaXblil CJIOM BUOPOMNIUTON UK KaTKOM C BUOPOPEXKMMOM
(KoadduumneHT ynnoTHeHus — 1:1,3). IamepeHune ypoBHSA YNIOTHEHUSI PEKOMEHIYETCA
NPOVN3BOANTb C MOMOLLbIO LUPPOBOro HUBENNPA U PEVKN.
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CBepxy 3acTenuTb rmapon3onALMOHHON
npodUNNpPoBaHHON MEMOPAHON.

BbINoOnHUTL paboTbl MO COOPYXKEHVIO apMUPOBAHHOM 6ETOHHO GYHAAMEHTHOW MANTBI.




OTMOCTKA
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KOHCTPYKTMBHbIE OCOOEHHOCTN OTMOCTOK

OTmocTKa noboro B/Oa KOHCTPYKTUBHO COCTOUT U3 2 CnoeB: NOACTUNAIOWEro CNoA N NOKPbITUA.
C nomoupbto YKNnagku noactunarLwero cnoAa co3faloT NpoyHoe N poBHOE OCHOBaHME ON1A yCTpOVICTBa
NOKPbITNA OTMOCTKW.

B 3aBucumocTu ot (I)I/IHI/ILUHOFO CJ10A4 NOKPbITNA OTMOCTKWN AENATCA Ha:

HacbinHbie — BEPXHWI CNOW 13 HACbIMHbIX MaTepuranoB. ObecneunBaeT 3alWnTy rMapoun3onaLoH-
HOMY CJ1010 1 ABJIAETCA APEHAKEM.

JInTbie — BepXHWIA CNION MOHOJUTHBIN, BbINOJTHEH 13 6ETOHA, acdhanbTo-6eToHa UKW LLIEMEHTHO-NecYa-
HOrO PACTBOPA C »KeNe3HEeHNEM NOBEPXHOCTN OTMOCTKM.

CH6opHbIe — MHOTOC/IOMHbIE KOHCTPYKLMM, BEPXHUIN CIION KOTOPbIX COCTOUT 13 OTAENbHbIX 3/1IEMEHTOB.
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HacbinHble 0TMOCTKN

\2 \3 4

OyHpameHT 5. YNNOTHEHHbIN Necok
[pyHT 6. leoTtekctunb
YnnoTHeHHasaA rmHa 7. Tanbka peyHasn
mppownsonauna
JInTble OTMOCTKN
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OyHpameHT

lpyHT

leoTekcTUNb
TennonsonAuNOHHBIN U
YKJIOHOO6pa3yoLmii Cnomn
n3 UM ¢ koapdmumneHTom
ynnoTtHeHuna 1:1,3
MMapon30nALUNOHHDBIN C/TION
ApMMpPOBaHHbI 6eTOH
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C60pHbIE OTMOCTKMN

woo & 7

(2N

2

n cnon

5. Tnapoun3onALNOHHbIN
6. [lecyaHas nopyuika

7. OUHULWHDI

OyHpameHT
2. [pyHt

1.

o

o

3. TleoTekctunb

" 10U NOKPbITNA OTMOCTKN

4. TennounsonAUMOHHbIN

" cnow n3 LM

o

1 YKNOHOOG6pa3yioLm




BI/ID,bI yTernaeHHbIX OTMOCTOK

Ha yyacTkax C MyYmMHUCTbIM FPYHTOM OTMOCTKY Nto60ro Tvna Heobxoammo ytennuTb. Ana storo ue-
necoobpasHo 1CMNosib30BaTb BMAroCTONKUIA TeNIOU30MSLMOHHbIA MaTepuan — NEHOCTEKOSbHbIN Lie-
6eHb. Ero npMmMeHsI0T Kak Tennon3onaLMOHHbIN, YKIOHO00pasyoLWwmii 1 APeHVPYIOLWNIA CIO.

OTmocCTKa no yTensneHHon pyHAaMeHTHON nanTe

Tennon3onAUNOHHbIN 1
ApeHunpyowmin cnon us LI
Mapon30AALNOHHbBIN Cnou
BepTukanbHaa rugpounsonayua
JpeHaxHasa Tpyba
OUHULWHOE NOKPbITNE OTMOCTKM
lNecyaHan nogyLwkKa
OyHpameHTHasa nauTa
[eoTekcTUNb

. BepTukanbHbin yTennutenb

0. NpyHT

OTMOCTKa No He yTenneHHoOMY GpyHAaMeHTYy

1. QOyHpameHT
2. [pyHt
3. TleoTekcTunb
4. Tennown3onALNOHHbIN U
YKNOHOO06pa3ytowmii cnon u3 LLMM
Y’ 5. TmaponsonAuMoHHbIN Cnon
6. ApPMUPOBAHHbIN GETOH C

2 \g »KenesHeHvem BepxHero cnos
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PekomeH[aLmMM NO YCTPOUCTBY OTMOCTOK C
NeHOCTEeKOJIbHbIM LLeOHeM

MNpwn yTenneHnn OTMOCTKUN BaXKHa He TONbKO LWMPWHA, HO 1 ToNWwMHa. 4na MocKoBCKOro pervoHa Ton-
WuHa ynnotHéHHoro LM pomkHa 6biTb He MeHee 200 MMm.

MoproroBka ocHoBaHMA:

MoproTaBnmBas rpyHT, HAZO 06sA3aTeNIbHO CHATb PACTUTENbHbIN CON. OH He TONbKO MEeLLAEeT XOPOLLO
yTpamboBaTb FPYHT, HO eLle NOrNOoWaeT 1 YAEPKNBAET BRary, YTo paspyLunTeNbHO ANA CTEH 34aHWA
HVe YPOBHA OTMOCTKW. [1nA NPOYHOCTU OTMOCTKM BaXKHO NPABUIIbHO yTpaMboBaTb FPYHT Mo nepu-
mMeTpy dyHAaMeHTHbIX cTeH. OTKnagbiBaTb TPamMOOBKY 10 Hayasia OTAENOUYHbIX PaboT He CTOUT, Bbl-
MONTHUTE ee Cpa3y »e N0 OKOHYaHUW HYNIEBOTO LMKNa.

YKnapka reotekcTtunsa:
Ha nogrotoBneHHoe OCHOBaHue YKnagblBaeM reotekCTtuib C BblIMyCKOM MO NEPUMETPY.

OTcbinKa ¢ppaKkLMOHNPOBaHHOIO NeHoCTeKNa:
Ha reotekctunb otcbinaem neHoctekno, cnoamm no 200-250 mm 1 Tpambyem ero. Habpas MUHMManb-
HYI0 TOMNLWKMHY OTMOCTKM (gnA MockoBckoro pernoHa 200 mm), yKpbiBaem Kpasi.




YcTraHOBKa onany6Kku n apmnpoBaHue:

Ha yTpamboBaHHbI cioi NeHoCTeKNa YKknaabiBaeM nneHKy MBX (pa3genutenbHbii cno Heobxoaum
ANA NCKNIOYEHNA KOHTaKTa 6eToHa C yTennutenem) u ctaBum onany6oky. Hago o6a3atenbHO NOMHUTD
npo aebopMaLMOHHbIe LBbI, KOTOPble YCTPaMBaIoT C Larom 2-3 meTpa no BCen ANMHEe OTMOCTKM. ITO
HeobXxoAMMO ANA NpeaoTBpalLeHMA Pa3pbiBOB OTMOCTKM BO BpemMsA 3aMOpo3KoB. Cneaytowmm 3Ta-
NMoMm BbiCTaBnsAieM GprKCaTopbl apMaTypbl 1 Ha HAX YKafblBaem CEeTKY.

beToHnpoBaHue OTMOCTKW:

BeToHMpoOBaHKe OTMOCTKM HEOOXOANMO NPOM3BOANTL LieNIbIMK ceKumaMN. beToH Heobxoanmo npo-
BMOPUPOBATL NPV MOMOLLM BUOPOPENKM 1 NO 3apaHee BbICTaBIEHHbIM MasikaMm (3anosiHeHne aedop-
MaLMOHHbIX LLIBOB), CO343aeM YKJIOH OT CTeHbl He MeHee 1,5%.
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YcTpoincTBO GMHMLLHOIO NOKPbITUA:

yKenesHeHne OTMOCTKM: Ha elle He CXBaTMBLUMINCA 6eToH (8-10 YacoB Nocsie 3a5MBKK) HACbINAOT NPo-
CEAHHbIN LIeMEHT POBHbIM C/TOEM 1 BTUPAIOT A0 06pa3oBaHMA rnagkon noBepxHocTu. Mocne nonHoro
BbICbIXaHMA 6eTOHA MOXKHO €ro MNOKPbITb NOIMMEPHBIM COCTAaBOM, KOTOPbIN CO34acT MMaaKyo 3alnT-
HYI0 MJIEHKY Ha NOBEPXHOCTN OTMOCTKM.

TpoTyapHas (rpaHUTHas) NIUTKA: HAa reoTeKCTUIIb OTCbiNaem NOACTUNAIOLWNIA C/IOW KPYNMHO3€PHUCTO-
ro necka u B Hero BTpamboBbIBaeM TPOTYapHYIO U TPAHUTHYIO MAUTKY.




KPOBJIN
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YTenneHue nnoCcKnx KpoBesb

KpoBnsa — 3T0 YacTb 3aaHNA, KOTOPAs CIYXXWT 3aLMTON OT aTMOChEPHbBIX OCAJKOB, Nepenaaa Temne-
paTyp, CONHEYHON paaraLmu, BETpa 1 Aake OT BPeAHbIX BbIOPOCOB NPOMbILWIEHHbIX NPEeANPUATUNA.

Mnockon KpoBnen NPUHATO Ha3blBaTb KPOBJIO, KOTOPasA MMeeT YKNIoH oT 0 Ao 3%. Kak npaBuno, oHa
HaxogmTCA B Npeaenax KOHCTPYKLUUN 34aHNA C OPraHn30BaHHbIM BHYTPEHHMM BOZOOTBOAOM. B oc-
HOBHOM MIOCKNE KPOBIN NPUMEHSAIOTCA NPU CTPOUTENbCTBE OOMbLUMX MPOMbILAEHHbIX 34aHWUI, ra-
pakew, XUSblX 4OMOB, BbICTABOYHbIX MaBUIbOHOB, TOPrOBbIX LIEHTPOB U APYTrX KPYMHbIX OO bEKTOB.
Kpome cBoell 0CHOBHOW GYHKLUMM — 3aLMTbl 34aHMA OT aTMOCHEPHbIX ABIEHUI, MIOCKasA Kpbillia MO-
XeT ObITb TEPPACON, ABTOCTOAHKOWN 1 JaXKe CaJIOM.

Martepuarnbl, Bxogsiive B COCTAaB KPOBENIbHOIO MOKPbITUS, UCMbITbIBAIOT OAHW M3 CaMblX 6OMNbLUMX Ha-
rPY30K pas3fiyHoro popa: 60sbLioe KoNMyecTBO aTMOCHEepPHbIX OCaAKOB, MHTEHCUMBHbIE SKCMTyaTaum-
OHHbI€ 1 CHEroBbl€ HAarpy3Ku, LWMPOKME TeMNepPaATypHble KonebaHnsa 1 T. 4.

YT06bI ObITb HAAEXKHOW 3aLLMTON, KPOBESIbHOE MOKPbITME (KPOBAS) AOMKHO ObiTb YCTOMUUBLIM KO
BCEM 3TUM fABNeHMAM. HageXHOCTb emy obecneunT NCnosb3oBaHNe KauyeCTBEHHbIX MaTepuasnioB 1
npodeccmoHanbHOe NCNONTHEHNE KPOBENbHbIX PaboT.

AnA ymeHblUeHMs TenonoTepb B KaueCTBe TENON30MSALMOHHOIO CJ108 KOHCTPYKLUM KPOBNIM HEOO-
XOAMMO 1CMOJIb30BaTb MaTepuaribl C BbICOKMMM TEMIOM30/ALUMOHHbIMM CBOMCTBAMM, KOTOPbIE MNO3BO-
NSAOT HE TOJIbKO COXPAHATb TEMJIO, HO 1 06eCneUunBaloT AONTOBPEMEHHYIO SKCMyaTaluio 3aaHNA Un
COOpPY>KeHNs, 3alMLLasi KOHCTPYKLMIO OT NPEXAEeBPEMEHHOMO pPa3pyLIeHN .

Ecnu B KpoBne oTCyTCTBYeT TennonsonAums, To NPy KOHTaKTe HarpeToro Bo3gyxa 13 nomMeLleHns ¢
XONIOAHOW NOBEPXHOCTbIO MOKPbLITUA HEM3OEXKHO BbiNafieHe KOHAeHcaTa. Boinagaowmin KoHgeHcaTt
6yaeT NocTeneHHo pa3pyLlaTb KOHCTPYKLMIO KPOB/N 1 CTEKATb 06paTHO B nomeleHus. Kpome Toro,
yTenneHve NrpaeT BaXkHylo Posib B CO3AaHNM 6/1aronpuATHOIO TEMIOBNAXXHOCTHOMO pPeXrma nome-
LLEHNI, HAXOAALLMXCA HEMNOCPEACTBEHHO MNOA KPOBJIEN.

Han6onee onTmanbHbI BapyaHT NPUMeHEHVA TenIon3oNALMOHHOro MaTepuana - 3To ne-
HOCTEKOJIbHbIN We6eHb. CoueTaHne BbICOKOW TeNION30NnpyioLeil CNocoO6HOCTN Npu HeBbl-
COKOI LieHe No3BoNfAeT CYLWeCcTBEeHHO CHU3UTb ce6eCcTOMMOCTb KpPOBeNbHON KOHCTPYKLUN.
Bbicokne npo4HoCTHble cBolcTBa LI no3BonAlT nony4ynTb poBHOE 1 OAHOBPEMEHHO XKecT-
Koe OCHOBaHMe, a 3TO CYLeCTBEHHO YBeNM4YMBaeT CPOK SKCNyaTauum KpoBenbHOro KoBpa.
MpouHocTb Ha cxkaTue WM coctaBnsieT nopsgka 708 kMa, uro nosBonsaeT roBopuTtb 06 abco-
NIOTHOM NAEepCTBe cpean Hanbonee pacnpocTpaHeHHbIX TENION30NALNOHHbIX MaTepUanos.
Bce npenmyuectsa LM o6ycnoBnuBaloT ero ycnewHoe npumeHeHue B pasfiMyHbIX Bugax
NNOCKNX KPOBenb.

« PactutenbHbIV crnon

« [louBeHHbIV cron

+ [eoTekcTunb

+ MNpodunuposaHHasa membpaHa

+ KpoBenbHbIn KoBep

+ LlemeHTHO-NecyaHasa apMMpPOBaHHaA CTAXKKA
« PaspenutenbHbIn cnom

. [leHocTeKosbHbIN LWebeHb

+ [eoTekcTunb

+ MNapowusonauyuna

«  MoHONUTHaA Xene3ob6eToHHan NnTa




KOHCTPYKTMBHbIE peLleHns
3/1eMEHTOB MNJIOCKON KPOB/U

nockasa KpoBnA COCTOMT U3 HECYLLEero OCHOBAHKWA, Ha KOTOPOE MO CI010 Napon30NAL MM YKNaabiBaeT-
CA TENNON30MALNOHHDBIN MaTepuran, 3alMLLEHHbI OT BO3AENCTBUA aTMOCEpPHbIX 0CaIKOB BOAOUN30-
NALMOHHBIM KOBPOM, OCHOBOW KOTOPOTO C/1y>KaT PYSIOHHbIe BUTYMOCOAepXKaLlme MaTepuransi.

OTO OAWH M3 CaMbIX PacnpPoOCTPaHEHHDbIX N HEQOPOINX cnocob6oB yCTPOVICTBa KpOoBn XUnbiX 1 Npo-
MbILLSTIEHHbIX 34aHUN.

Mnockne KpOoBNn OeNATCA Ha ciefqyowne Tunbl:

3KCI111yaTI/Ipy6MbIe — 3TO Te, KOTOPbIE NMEIOT KeCTKOE OCHOBAHME, YTO MNMO3BONAET BblAepXKMNBATb
3HAaYNTENbHbIE HAarpy3Ku, Kak npaBusio, HepaBHOMEPHO pacnpeneneHHble no noBepxHOCTn, nog nen-
CTBNEM KOTOPDbIX BOAOW3O0MNALMOHHDIN KOBep He NPOoAaB/INBAETCA N COXPaHAET UeOCTHOCTb rmapon-
30JTAUMOHHOIO MaTepuana.

B KauecTBe 0CHOBaHMA MOXeET ObITb MCNONb30BaHa OETOHHAA CTAXKKA, MO0 COOPHAA CTAXKKA, OTBEYa-
toLan HeobxoanMbIM TpeboBaHMA NO 3aaHHbIM Harpy3Kam.

Cnon yTennuTensa Ha Takmx KPOBMAX UCMbITbIBAET MOBbILEHHbIE AMHAMUYECKUE U CTaTUYeCKMe Ha-
rPy3Ku, COOTBETCTBEHHO, UCMOJb3YeTCA MaTepuan C BbICOKMMU MPOYHOCTHbIMU XapaKTepUCTMKamMu
Ha ckaTue. C 3Tol 3a1aueit OT/IMYHO CNPABAAETCA NEHOCTEKOSbHDBIN LebeHb.

B KauecTBe BHELLIHErO 3aWMTHOro NOKPbITNA BOAOU30NALMNOHHOIO KOBPa NCNOJb3yeTCA TpOTyaprIIZ
KaMeHb, NINTKA NN aHaNorMYHbIN Matepwuarn.

KcnnyaTrMpyemMble MIOCKME KPOBMIM MOTYT UCMOJIb30BATbCS B KaUeCcTBe AOMOHUTENIbHON TeppUTO-
PUK: Ha HUX MOXHO CAenaTb Teppacy, aBTOCTOAHKY, O0YCTPOUTb 3MMHUIA Caf, Kade UM coopyanTb
CNOPTN/IOWAAKY.

HeaKcnnya'rmpyeMble OTNINYAKTCA OT 3KCMyaTUPyeEMbIX TEM, UTO Ha KPOBJIKO HE OKa3blBalOT BO3-
ﬂeVICTBI/Ie BbICOKNE HArpysku. Takune KPOB/IN NPUMEHAIOT, KaK NpaBuNo, Ha 30aHNAX, rae He Tpe6yeTCF|
o6cny>|<v|BaH|/|e KpoBnu B nepunop ee axkcrnsiyatauynn, 1.e. UCKNO4YaeTCA nob6oe OaBJIEHNE Ha NOBeEPX-
HOCTb. O,EIHaKO B CJly4aAax HeO6X0ﬂMMOCTM O6Cﬂy)KI/IBaHI/Iﬂ Takom KpPOBJK, BbIXO4 Ha MITOCKYIO KPOBJIIO
obecneumnBaeTca nyTem CTpouTesibCTBa MOCTUKOB WM TPaNoB, pacnpeanesiarowmnx Harpyskm paBHO-
MepPHO MO NOBEPXHOCTN.

Takune KpOBNM 30aHUI 1 COOPYXKEHUI ABNAIOTCA bonee AewweBbiMU, HO 1 MEHEE [ONTOBEYHbIMU, He-
XKenu 3KCnyaTmpyemble.
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YCTPONCTBO HeaKcnyaTnpyemom
MJI0CKOW KPOBJU C MPUMEHeHMeM
NeHOCTEKOJIbHOIMO WeOHS

YCTPOMCTBO MAIOCKOWN HE3KCNTyaTUPyeMOK KPOBA
MO OCHOBaHMIO 13 NPOPUINPOBAHHOIO HacTUNA

KpoBenbHbin KoBep B 2 cnoa (MMM +2KIM)
Mpanmep

LlemeHTHO-NecyaHaa apMMpPOBaHHaA CTAXKKA
PasgenuntenbHbin cnon

MeHocTeKoNbHbIN LWebeHb

[eoTekcTunb

MNapowunsonayna

CnnowHon HacTun (CMJ1)
MNpodnnmpoBaHHbIA HACTUN

YCTPOWNCTBO MNIOCKOW HEIKCMyaTUpyemMon KPOB/v
no »kene3ob6eToOHHOMY OCHOBAHMIO

KpoBenbHbin KoBep B 2 cnosa (MM +3KIM)
MNpanmep

LlemeHTHO-NecyaHaa apMMpPOBaHHaA CTAXKKA
PasgenuTtenbHbln Cnon

MeHoCTeKONbHbIN WebeHb

[eoTekcTUnb

MNapowusonayna

MoHonuTHas »ene3obeToHHas NAnTa




CpaBHUTENbHbIN aHaNn3 YCTPOUCTBA
MOCKUX HE3KCMyaTupyembixX KpoBesib

[ANnA 3KOHOMNYECKNX pacveToB NJIOCKON HEIKCNTyaTMpyemMoil KpOBJIN B3AT NPOEKT
AOLWKONbHOro o6pasoBatenbHoro yupexageuus (JOY) Ha 300 mecT, r. MockBa

1. MNepBuYHbIN BapuaHT Kposnu [10Y:

I'Ip|/| BO3BeAeHNN 30aHNA ONA yCTpOVICTBa KpoBan NMPUMEHUIN HeCylne KOHCTPYKUNN N3 XKeJe30-
6eToHa. Cuctema npeacrtaBnAaeT cobon TPAANLNOHHYIO CXeMy YCTpOﬁCTBa NNTIOCKUX KpoBeEsb, rAe B
KayecTBe TeN1OU30IALNOHHOIO CJ10A NPUMEHAETCA MI/IHepaHOBaTHbIVI ytennuTtenb. OTBOA BOADI obe-
cneyvymBaroT BHYTPEHHNE BOOOCTOKMN. CymmapHaﬂ nnowagb KPOBJIN B OCAX COCTaBJIAET 1570 Mm%

Pa6ora:

MNoaroToBKa OCHOBAHWS;

YKknagka napovsonauunu;

Yknagka yrennutens B iBa Cnos;
YCTpONCTBO BOAOYK/IOHOB 13 Kepam3uTa;
YCTpONCTBO LLeMeHTHO-NecyYaHoun
apmMupytoLen CTaxKy;

Co3paHue agre3anoHHOro cnos;

uhwnN =

o

7. Fm,qpomonﬂuvm noBepx CTAXKKWN B AiBa CNOA.

OcHOBHble MaTepuasnbli:

1. TennowmsonAauma COCTOUT U3 ABYX C/I0€B:
HUXKHEN MUHEepanoBaTHOW NANTDI
NNOTHOCTbIO 100 Kr/M’ 1 BepXHei
MNOTHOCTbIO 175 Kr/M>. TonwmHa ABYX
CNnoés — 220 mm.

2. YKOHbI AN BOAOCTOKOB BbIMOMHEHDI
13 Kepam3nTa C NPOINBOM LeMEHTHbIM
MOJTIOYKOM. TonwurHa cnos 40-180 mm.

3. OcHoBaHue ana rmgponsonaunn
BbINOSIHEHO M3 LIEMEHTHO-NECYAHOro
pactsopa M150 no apmupytoLien ceTke.
TonwuHa cTaxkm — 50 mm.

4. B kauecTtBe napoun3onAummn NCnosb3oBaH
«f'npgpownzon TMNI».

5. AAre3noHHbIN C/TI0N BbINOJTHEH U3
6uTymHOro nparimepa.

6. TuppounsonAuna BbiNONHEHa N3 OUTYMHO-
NOMMMEPHOro r’mapon30AALNOHHOIoO
nonoTHa «[mMapon3on» NOBEPX CTAXKKN B
ABa Cros.
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2. AnbTepHaTUBHbDI BapUaHT KPOBJIN C NEHOCTEKOJIbHbIM We6HeMm:

MNpwn BO3BegeHUN 30aHNA ANA YCTPOMCTBA KPOBAM MPUMEHUIN HecyLme KOHCTPYKLUN U3 XKene3o-
6eToHa. CncteMa NpeacTaBaseT cobom TPAAULMOHHYIO CXeMy YCTPOWMCTBA MIOCKUX KPOBESb, rae B
KauecTBe TEMNOU30MALNOHHOIO C/10A NpUMeHaeTcsa neHocTekno. OTBog BoAbl o6ecrneumBatoT BHY-
TpeHHue BogocTokn. CymmapHas nnowaab KpoBan B 0cAx coctaBnsaet 1570 M2

2.
3.
4,
5.

Pa6ora:

1. TlMoaroTtoBKa OCHOBaHWS;

2. YKknagka napowusonAauuu;

3. Yknapgka reotekctuns;

4. Yknagka neHoCTeKna C pa3yKnoHKOMW;

5. YcTponcTBO LLeMeHTHO-NecYaHom

apMupyloLLen CTAXKN;
Co3paHune aare3rMoHHOro Cnos;
MMapon3sonAumMA NoBepx CTAXKM B ABa COA.

N o

OcHoOBHble maTepuasnbi:
1.

Tennousonauma — cnown WM TonwuHom —
300 MMm; YKNOHbBI NSt BOJOCTOKOB TaKXKe
BbINOJIHeHbI 13 LM - 0-140 mm.
OcHoBaHMe gnAa rugpomnsonaunm
BbIMOJIHEHO U3 LIEMEHTHO-MeCYaHoro
pactBopa M150 no apmupytoLlen ceTke.
TonwmHa cTaxku — 50 mm.

B KauecTBe naponsonaymMmn NCnosib3oBaH
«fmpgpownson TMNI».

Are3noHHbIN CNOW BbIMOJIHEH U3
6UTYyMHOro nparimepa.

Mmapon3onauma BbINONHEHA U3 BUTYMHO-
NOSIMMEPHOIO M’MAPON30NALNOHHOIO
nonoTtHa «[Mapoun3on» NOBePX CTAKKMN B
ABa Cos.




CpaBHUTENbHbIV aHaNu3
YCTPOWCTBA ABYX BUOOB
HesKcnnyaTupyemMblix KpoBesib

= 5e3 MEeHOCTEKONbHOIO C neHOCTEKObHbIM
HavmeHoBaHue paboT ;\'A LebHA webHem
Ko/-BOJ LeHa cymMmma KON-BO LieHa cymMmma

2 [lapousonAauusa M 1620 160 259200 1620 160 259200

YtenneHve MMHepaHOBaTHOI/I 4800 1824000
NJNTON: MaTtepunan

YTenneHve neHOCTEKOSbHbIM
6 wWwebHeMm ¢ pa3ykyioHKol 0-140 mm 3000 1932000
(A=0,067): maTepuan

YcTpOCcTBO pa3yKNoHKM
8 13 KepamM3nTOBOro rpasus 1600 276 800
40-180 mm: maTepuran

Pa3nen UTENbHbIN CNION,

nnexHka MNBX 1620 72900
I_---_-_-
12 [nppomnsonauma B 2 cnos M 1620 550 891 000 1620 550 891 000

Boisoabl. MNpenmyLectBo v Bbiroga KOHCTPYKLUMY KPOBIM C NEHOCTEKOSbHBIM LiebHEM B KauecTBe
yTeNnAnTena 3aknoyaeTca:
1. B 3KoHOMWM 3aTpaT Ha MaTepmanbl, B NPOCTOM NPON3BOACTBE PabOT MO MOHTaXYy,
B OTCYTCTBUM CreuranbHbiX TpeboBaHWI K cneumanmctam (paboumm).
2. BbinonHeHue yknoHoobpasytoLero cnos (pasyKnoHKN) OCyLeCTBNAETCA OQHOBPEMEHHO
C MOHTa>KOM TEMIOU30NALMOHHOIO CJI0A OAHUM MaTepPUaNIOM (MEHOCTEKIIOM).
3. KoHcTpykuus c LM gonroeeyHa 1 HafeXXHa — CPOK CNy>KObl KPOBIN C MEHOCTEK/IOM PaBeH
BCEMY CPOKY 3KCnIyaTaummn 30aHnA.




ms@ocm(no

YCTpOnCTBO 3KCnNnyaTnpyemoun
MJI0CKOW KPOBJU C MPUMEHeHMeM
NeHOCTEKOJIbHOIMO WeOHS

YCTPOMCTBO MIIOCKOWN SKCMNyaTUpyemMon KpoBu
noj newwexoaHyto HarpysKky

MnntKa KepamMmorpaHnMTHaA
. nyaﬂ LUemMeHTHO-NMec4YaHaAa cmecb

I . Y,
ZIIIII% KpOIfeﬂbell/l KoBep B 2 cnosa (IMMN+3KIM)
D) OO TR St + [panmep
+ LlemMeHTHO-nNecyaHaa apMmnpoBaHHas
CTAXKKA

PaspenntenbHbil cnon
MeHocTeKoNbHbIN LWebeHb
[eoTekcTUnb

MNapowunsonayna

MoHonuTHasA xene3obeToHHas NNnTa

YCTPONCTBO NAOCKOW SKCMyaTUPyeMON KPOBK
nof aBTOMOOUIIbHYIO Harpy3Ky

MnuTKa KepamorpaHuUTHas

+ CyxaAa ueMeHTHO-Nec4yaHas cmecb
KposenbHbin KoBep B 2 cnos (3MMN+23KMM)
Mpanmep
MoHonnTHas »kene3obeToHHaa NAuTa
PaspenntenbHbin cnon
MeHocTeKoNbHbIN WebeHb
[eoTekcTUnb

» [Mapowusonayna
MoHonnTHas »kene3obeToHHaa NAuTa




YCTpOUCTBO O3e1IeHEeHHON KPOBNK

YCTPOWNCTBO 03e/1eHEHHOW KPOB/

« PactutenbHbIn cnon

« [louBeHHbIV crion

« [eoTekcTnnb

« MNpodunnposaHHasa membpaHa

« KposenbHbin KoBep B 2 cnoa (AMM+2KIM)

+ [panmep

+ LlemeHTHO-necyaHasa apmMrpoBaHHasA
CTAXKKa

« PaspenutenbHbIn cnown

« [leHOCTEKONbHbIN WEebeHb

« [eoTekcTnnb

+ [apownsonAauyma

«  MoHONUTHaA Xene3obeToHHan NnTa

OcHOBHble nNpenmyLLecTBa NeHOCTEKONbHOTO LWebHA MO CPaBHEHMIO C APYTMM TEMON30NALNOHHbI-
MV MaTepuranamu:

+ 6onee BbICOKaA NPOYHOCTb Ha CxKaTue (708 Kla);

+ HeropruecTb;

+ OTCYTCTBME yCafKu B NpoLiecce 3KCcnnyaTauny;

+ [OITOBEYHOCTb.

Mocne BMGpoynnoTHeHMA Gpakumn LWebHA pacKNMHMBAIOTCS, CLENNAOTCA GOKOBbIMM NOBEPXHOCTS-
MK 1 06pa3yloT cfiol, 06naaatoLLnii NOBbILLEHHOW MPOYHOCTbLIO Ha CKaTue.

Ncnonb3oBaHne cOBpeMeHHONM TeMou3onAunn B BUAe NEHOCTEKONbHOMO WebHA npu yTenneHun
KpoBesib NO3BOJNIAET COKPATUTb BIOAKET CTPOUTENBbCTBA HAa JAHHOM 3Tane paboT Ha 5-20% (cm. npu-
NOXeHKe). DKOHOMMA OCYLLEeCTBAETCA 3@ CYET YMEHbLUEHMA KONMYyecTBa NOACTUMAIOWMNX CI0EB U
yAeLeBIeHNsA CTOMMOCTY PaboT No ycTponcTBy KpoBnv. COKpaLLaTCcAa CPOKN MOHTaXa.

MpeumywecTBa yTenneHns KpoBeslb NeHOCTEKOJIbHbIM LWe6GHeMm:
+ [lpocToTa B NpUMeHeHnN;
+  3HauUTeNbHO JeLleBsie NO CPaBHEHMIO C «KIIACCMYECKUM» BapiaHTOM;
« CoKpalleHne CPOKOB MOHTaKa 3a CYET COKpaLLeHMA onepauunii;
« [onroBe4yHoCTb Tennonsonsumm 6e3 noTepun CBOMCTB (Ha BECb CPOK dKCMyaTaluun 34aHnA);
+ BblCcOKMe NPOYHOCTHbIE XapaKTepUCTUKN MaTepmana, MO3BONAIOT CO3[aBaTb SKCMayaTupyemble
KpoBnn (Teppacbl, aBTONAPKOBKW, UTPOBbIE 1 CNOPTUBHbIE MJIOLWAAKN);
+ Knacc roprouectn - HI' (He roptouni);
« JKonormyeckas 6e30MacHOCTb MaTepuasna n MHEPTHOCTDb K NII0ObIM arpeccUBHbLIM Cpeaam;
«  OTtcyTcTBME NPO6GEM C CbIPOCTbIO 1 NIECEHBIO MPU SKCMNyaTauuy;
« HenpurogHas cpeaa ans obuTaHUA rpbi3yHOB.
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CpaBHUTENbHbIN aHaNn3 YCTPOUCTBA
MIOCKUX SKCMNJTyaTUpyeMblX KPOBeJlb

[nA 3KOHOMUNYECKMX PacyeToB NNIOCKON SKCNyaTupyemoii KpOB/AW NOJ NeLexoaHyo
HarpysKy B3AT NPOEeKT agMUHNCTPATUBHOrO 3aaHus, r. MockBa

1. MepBUYHDbIN BapnaHT KPOBAN ANA aAMUHNCTPATUBHOIO 3a4aHNA:

Mpwn BO3BEAEHWM 3[aHUA AR YCTPONCTBA KPOBAN NMPUMEHUIN HECYLLME KOHCTPYKLMN U3 XKene3o-
6eToHa. CncTeMa NpefCcTaBnseT coboN CxeMy YCTPOWCTBA MIOCKUX KPOBESb, rae B KayecTse Teno-
N30MALMNOHHOTO CNOA MPUMEHAETCA IKCTPY3MOHHDIN MEHONONMUCTMPON. YKIIOHOO6pasyoLWwmin Crno
BbIMOJIHEH M3 KEPAM3UTOBOIO rPaBus, MPONTOrO LLIEeMEHTHbIM MonlokoM. OTBOZ BoAbl obecrneunsatoT
BHYTpPeHHMe BoAocToku. CyMMapHas noLajb KPOBAK B 0CAX cocTasnsaeT 2100 m>.

Pa6ora:

1.

2.
3.
4

b

S 0V ONOo

MNopgroTtoBka OCHOBaHUSA;

YKnagka napovsonauunu;

YKnajaka reotekctuns;

YCTpOWNCTBO YyKNOHOOOpasytoLero cnos us
Kepam3nTOBOro rpaBus;

YCTpONCTBO pa3faenmTenbHOro cnoa u
BblpaBHMBatowen LM cTaxky;

Yknagka ytennutena 3IMNC B gBa cnos;
YCTpONCTBO LLEMEHTHO-NECYAHOW CTAXKN;
Co3paHne aare3noHHOro cnos;
mppon3onauma NoBepx CTAXKKKN B ABa CJ0A;

. YKnagka KkepamorpaHuTHON NANTKU NO CyXOmn

LleMEeHTHOWM cMecCH.

OcHOBHble maTepuasnbli:

1.

Tennov3sonAymA cOCTONT U3 ABYX CJ10EB
3KCTPY3MOHHOrO NeHonoANCTMpona
TonwmHon 120 mm.

YKNOHbI AN BOAOCTOKOB BbINOJIHEHbI N3
Kepam3ntosoro rpasuna 30-150 mm.
BblpaBHMBatoLWaA CTAXKKA BbIMOSIHEHA U3
LMP M 150, TonwwHom 30 mm.
OcHoBaHue gnAa rugponsonaunm
BbiNosiHeHo 13 LUIMP M150,

TonwmHonm 40 mm.

B KauecTBe napounsonAunm NCNonb3oBaH
«TexHoHuKonb bukposnact TIMM».
AAre3noHHbIN CNOW BbIMNOJSIHEH U3
6uTymMHOro nparimepa.

l'maponsonauma BbiNoaHeHa U3 GUTYMHO-
NOMMMEPHOro rmapPon30AALNOHHOIO
nonoTtHa «TexHoHuKonb TexHoanact JKI»
NnoBepX CTAXKKM B AiBa CIOA.

lNoBepx rmgpounsonAunm ynoxeHa
KepamorpaHuTHasA nauTKa rno cyxon
LEMEHTHOW CMeCn.




2. AnbTepHaTUBHbDbIN BapUaHT 3KCNlyaTUpyeMoi KpoBau
C MeHOCTEKOJIbHbIM Lie6HeM:

Mpwv BO3BEAEHUN 30aHUNA ANA YCTPOWCTBA KPOBAN NPUMEHWIN HECYLME KOHCTPYKLMUN U3 Kenes3o-
6eToHa. CucTema nNpeacTaBnAeT coboi cxemy YCTPOWCTBA MIOCKUX KPOBESb, FAe B KauecTBe Tenso-
N30NALMOHHOIO C0A NPUMEHSAETCA NEHOCTEKO. YKNOHOO6Pa3YoLWNiA CJTON TaK»Ke BbIMOSHEH U3 ne-
HOCTEeKOsbHOro WebHa. OTBOA BOAbl 06ecneunBaloT BHyTpeHHMEe BoAoCToKM. CyMMapHas nioLwaab

KpOBNM B 0cAX cocTaBnaeT 2100 Mm%

Pa6ora:

MoaroTtoBka OCHOBaHWUSA;

YKnagka napounsonauunu;

YKnagka reotekctuns;

YKnagka neHocTeksa ¢ pasyknoHkomn 0-120 mm;

YCTPONCTBO LLeMEeHTHO-NeCcYaHom

apmupytoLen cTaxkkmn 40 mm;

Co3paHue aare3anoHHOro cnos;

maponsonauma NoBepx CTAXKKWN B ABa CNOA;

8. YKknagka kepaMorpaHuUTHOW NANTKM NO CyXOn
LleMeHTHOWM cMmecH.

AN =

N o

OcHoBHble maTepuasnbi:

1.

TennownsonAauma coctont m3 LM
TONWWMHON — 260 MM. YKITOHbI ANns
BOJOCTOKOB TaK>Ke BbIMOJIHEHDI

13 WM-0-120 mm.

OcHoBaHue gnAa rugpomnsonaunm
BbINMOSIHEHO N3 LLEMEHTHO-NECYAHOro
pactsopa M150 no apmupytoLlen ceTke.
TonuwuHa cTakkm — 40 Mmm.

B KauecTBe naponsonaymMmn NCnosib3oBaH
«TexHOHuKoNb bukpoanact TMMM».
Are3noHHbIN CNOW BbIMNOJIHEH U3
6UTYMHOro nparimepa.

M'mapon3sonauma BbINoONHEHA U3 BUTYMHO-
NOSIMMEPHOIO MMAPON30NALNOHHOIO
nonoTtHa «TexHoHnKonb TexHoanact JKIM»
NOBEPX CTAXKKW B ABA CIOA.

MNoBepx rupgponsonaumnm ynokeHa
KepaMorpaHUTHas NJIMTKa No CyXoMn
LIeMEeHTHO-NEeCYaHOW CMeCn.
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CpaBHUTENbHbIV aHaNn3
YCTPOWCTBA ABYX BUOOB
3KCMNIyaTUpPyembiX KPOBesb

bes

En. AKLMIOHNPOBAHHOIO
HanmeHoBaHune pabot A- | dpaky P MeHOCTEeK/IOM

C ¢paKkUMOHNPOBAHHbBIM

'
1 lMpanmep M> 2100 60 126 000 2 100 60 126 000
2 [Mapownsonaunsa m> 2230 160 356800 2230 160 356 800
3 TleotekcTunb 250 rp/M2 M2 2230 45 100 350 2230 45 100 350

YKnoHoob6pasyowuin cnowm ns W 189 1600 302400
Kepam3uTtosoro rpasusa 30-150 mm

5 PaboTbl N0 ycTponcTBYy pasyknoHkn M- 2100 300 630000
Ytennenwne WM 100-30/60, 260mm ¢ 3

6 T B M 819 3000 2457000
7 Pabota no ytenneHwuto LLMN M 2100 400 840000
8 PasgenuTenbHblii cnol, iieHka MBX  m> 2230 45 100 350 2230 45 100 350
9 UNC BbipaBHMBaowaa 30 mm m> 2100 520 1092000

10 Ytennenue 3MMMNC, 120 mm m®> 252 4500 1134000

11 Pa6ota no ytenneHwuio IMMMC m> 2100 450 945000

12 UNC, apmupoBaHHaa 40 mm m> 2100 650 1365000 2100 650 1365000

13 Tuppousonauua B 2 cnos, c pabotoin > 2270 550 1248500 2270 550 1248500
KepamorpaHuTHaa NanTka no cyxom N

14 = p—— 2100 600 1260000 2100 600 1260000
NTOro 8 660 400 7 854 000
JKoHoMmuSA, py6. 806 400
SKoHomuA, % 9,31

Boisofbl. [perMyLLecTBO 1 BbIrofa KOHCTPYKLMM KPOBAN C NEHOCTEKOSbHBIM LebHeM B KayecTse

yTennuTens 3ak/oyaeTcs:

1. B 3KoHOMUW 3aTpaT Ha MaTepuasbl, B MPOCTOM NPOM3BOACTBE PabOT MO MOHTaXy, B OTCYTCTBUM
cneymanbHbIX TpeboBaHM K cneyunannctam (pabounm).

2. BbinonHeHune yknoHoobpasytoLlero cnos (PasyKnoHKM) OCyLecTBAAETCA O4HOBPEMEHHO C
MOHTaOM TerMaon30ALNOHHOrO C/I0A OAHMM MaTepuanom (MeHOCTEKTOM).

3. KoHctpykuus c LM gonroeeyHa 1 HageXXHa — CPOK Cy»KObl KPOBN C MEHOCTEK/TOM PaBeH

BCEMY CPOKY 3KCrJlyaTaumm 3aaHus.




PekomeHgaumm rno ycTponcTBy
NNOCKNX KPOBESIb C MPUMEHEHNEM
NeHOCTEKOJIbHOIMO WeOHS

Moaroroska OCHOBaHUA

B nnockon KpoBne HecyLM OCHOBaHMEM Yalle CY>XUT NPOGUANPOBAHHbIN CTaNbHOWM JINCT UK Xe-
ne3obeToHHasA nanTa. B cnyyae ecnin B KauecTBe HeCyLLero OCHOBaHWA UCNONb3yeTca 6eTOHHaA Nu-
Ta, nepep yknagkon LM cnegyeT BbINONHWTL NOArOTOBUTENbHbIE PabOTbl — MOBEPXHOCTb CriegyeTt
OUNCTUTb OT rPA3N, 3afenaTb TPELUVHbI U HEPOBHOCTU, MPY HEOOXOAMMOCTY BbIPOBHATD.

B cnyyae ecnu B KauecTBe HecCyLlero OCHOBaHMNA BbICTYNAeT NPOGUIMPOBaHHDBIN CTanNbHOWM NUCT, Ne-
pen otcbinkon LM Ha ctanbHOM NUCT cnedyeT OopraHn3oBaThb CNIOWHOW POBHbIN CON (HAaCTwUA), Ha-
nprMep Npv NOMoLWK cTeknomarHmesbix nnctos (CMJ).

Meped Hayanom pabom Heob6xo00UMO npoeecmu NPOo4YHOCMHbIe U menjiomexHu4Ye-
CKue pacyemesl, no pe3y/1bmamam Komopbix onpedesisemcss MoaWuHa mensiou3ons-

YUOHHO20 CJ104.

YcTponcreo napousonauumn

Ha Hecyulee ocHOBaHME HEO6XOAMMO YNOXUTb MapPOU30NALMOHHYIO NNeHKY. HaxnecTbl NonoTHML
napousonauyumn (He meHee 150 MM) CKNENTb C MOMOLLbBIO KNENKOW NeHTbl. B mecTtax npuMMbIKaHUA K
CTeHaMm, napaneTtam, 060pyA0oBaHMI0, MPOXOAALLEMY Yepe3 KPOBO 3aBECTU NMapOU30/IALMIO Bbllle Te-
NAOM30AALMOHHOrO c/10A Ha 50 mm. CBepxy No Napomn3onALNN YAOXKUTb reoTeKCTUSIb MIIOTHOCTBIO He
meHee 250 rp/M2 C nepexnecTtom NonoTHuw, (He meHee 150 mm).
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YKnapgka yrennutens

Mocne nogrotoBMTeNbHbIX PAabOT MO 06YCTPOMCTBY NNOLWAAKA HEOOXOANMO NPON3BECTN HECKOJTbKO
NPOCTbIX AeNCTBUI:
+ Hacbinatb NOCNONHO NeHOCTEKNO

(kaxkgbli cnon 150-200 mm — ana ¢pakymm 30-60 n 200-250 mm — gna ¢pakumm 5-20).

B cnyuae HeobxopmmocTu, npu nomowwm LM MoXHO co3aaThb YKNOHbI,

HeobxoauMble AnA CTOKa BOAbI.

+ TwaTtenbHO YNAOTHUTb KaXKAbl CNON BUOPONAMTON (CO6MocT KOSGOULMEHT YNNOTHEHNA
1:1,3,1:1,2 1 1:1,1). 3amepATb YpOBEHb YNNOTHEHUA PEKOMEHAYETCA C MOMOLLbIO UMbPOBOro
HUBENnpa n penku.

T

«  CBepxy yCTPOUTb pa3gennTesibHbli CION.




B 3aBMCMMOCTIM OT 3KCNyaTaLMOHHOW Harpy3Ku No C1oio yTeNanTensa BbINONHUTL MN6o
BbIPaBHMBAIOLLYIO CTAXKKY M3 LeMeHTHO-NecyaHoro pactsopa M150 no apmupytowlen ceTke,
NM60 MOHONNTHYIO XKeNe300eTOHHYI0 NANUTY.

P - - e

Ycrponctso rugpousonaumm B 2 cnos MMM + 3K - gna HeakcnnyaTnpyembix Kposenb, 1 1M1 B
[iBa CNOA - 4NA SKCIyaTupyembix.

2 S

3aKnoumMTeNbHbIN 3Tan: B Clyyae BbINONHEHNA GUHMLIHOIO MNOKPbITUA SKCMyaTUPyeMOl KPOB
— yKnagKa KepamorpaHUTHON NANTKK, bpycyaTkn, achanbta unm gpyroro GUHULWHONO NOKPbITUA.

g 1
.
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3aKJlloyeHune

TennounsonAunA CTPOUTENIbHbIX KOHCTPYKLMIN — 3TO XN3HEHHO BaXKHbI GaKTOp CTPOUTENbCTBA
N 3KCNyaTauumn 3aaHna. TennoBas M3onsauus BbINMOSHAET GOMblUOe KOIMUYECTBO BaXKHbIX QYHKLNIA,
Cpeamn KoTopbixX:

ObecneyeHue TENIOBOW M30MALUN OT BbICOKUX M HU3KMX TEMMEpPATYp;

MoHTa)KHOe OCHOBaHMe NOA rMAPOV30NALNOHHbIE MaTepuarnbl;

BocnpuATre BO3MOXHbIX Harpy3ok (3KcnnyaTauMoHHble, BETPOBble, CHEroBble 1 T.4.);
Bocnpuatne TemnepaTypHbix gepopmaLmii;

OrHesawmTa.

MpyuMmeHeHNe NEHOCTEKONbHOTO WEe6HA No3BONAET NONHOCTbIO o6ecneynTb pelleHne Bcex
Ba)KHbIX QYHKLUMIA NHXKEHEPHOro KOMIJIeKca, o6ecneunTtb HaAEXHYI0 TennousonAuuio Ha
BecCb nepuopg sKcnnyatauum saaHus. MosBonser cokpaTuTb SHeprosaTpaTbl NPy 3KCNyaTa-
LMK, a B Crlyvae fieMOHTaXKa 34aHNA — MaTepuran MOXKeT 6bITb MCNONIb30BaH NOBTOPHO Ha ApY-
rom CTpouTeNIbHOM 06 beKTe.




NMPOCTO! BbICTPO! HAAEXHO!

ms@ocnsl(no

Appec nponsBoacTBa:

249022, Kany»ckaa o6nactb, TexHONapK
«BopcunHo» (89-1n km Knesckoro wocce — M3)
Odunc npogax:

Kanyxckas obnactb, r. OBHMHCK, yn.
Bopucornebekas 4,100

www.td-forbiz.ru

8 (484) 397-94-80






