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1 OTKPbITOE AKLIWOHEPHOE OBLIECTBO «LEHTPANbHbLIN HAYYHO-UCCNEAOBATENBLCKA U
MPOEKTHO-3KCNEPUMEHTANBHbLIV MHCTUTYT MPOMBILLMEHHBLIX 3O0AHUA U COOPYXEHWN»
OAO «LJHMNMPOM3OAHUW» PEKOME H 1 A LL U M MO MPOEKTUPOBAHWUIO M’MAPOU30NALINA
MOASEMHbLIX YACTEM 30AHMA W COOPYXXEHWMA  KOHCTPYKTVBHBLIE  OETAIN
rMAoPOUN30NALUNN M o ckea 2009 »xakeT MpraHOCKoe KPY>KEBO

2 OTKPbITOE AKLIMOHEPHOE OBLWECTBO «LUEHTPAINBbHBLIN HAYYHO-UCCNEQOBATENILCKUN U
MPOEKTHO 3KCMEPUMEHTANBHBLIN MHCTUTYT NMPOMBbILLNEHHBLIX 30AHANA 1 COOPYXXEHUN»
OAO «LIHUMMNPOM3OAHA» PEKOMEHOALUMM MO MPOEKTUPOBAHUIO TMOPOM3ONALNA
MOO3EMHbLIX YACTEM 3OAHUMWA U COOPYXXEHWMA  KOHCTPYKTUMBHBLIE  OETANU
rMaoPON30NAUNN 3-e nsgaHue, gononHeHHoe n nepepabotaHHoe Mockea 2009

3YOK P-36 PEKOMEHIOALIMM no npoeKkTMpOBaHWMIO rmMapou3onsaumm noal3eMHbIX 4YacTen 34aHui u
coopyxxeHu. KoHcTpykTuBHble getanu rugpomsonauun. - M: OAO «LUHWWnpomsgaHuny, ¢ , r. Mocksa,
OmuntpoBckoe wocce, 46, kopn. 2. PekoMeHOOBAHO K WM30aHUIO peELUEHUEM CEKLMU CTPOUTENbHbIX
KoHCTpyKumi HayyHo-TexHunyeckoro Coseta OAO «UHWWnpomsganuin» B3ameH CH *. Copepxut
pekoMeHaaumMm No 3almMTe NoA3EMHbIX YaCcTen 30aHNN U COOPYXXEHUI, a Takke 3arnybreHHbIX NOMELLEeHNI
n ¢yHOAMEHTOB KOSMOHH, CTeH WM 0bopyaoBaHMs OT Mo 3€MHbIX BO4 C MOMOLLbIO OKPACOYHOW,
LUTYKaTYpPHOWN, OKMEEHHON M OONMLOBOYHOM rmapousonsiumm. PaccMoTpeHbl Tunbl rugpousonauun. B
MpunoxeHusx gaHbl NPUMepPbl YCTPOUCTBA MMAPOU30NsLIMM NOA3EMHBIX COOPYXeHUN, AedopMaLMOHHBbIX
LLIBOB, COMPSXKEHWS 3aknafHblX W3Jenuin ¢ ruapousonsaumMen, a Takke npuMepbl YCTpPoWcTBa
rmgpousonsaumMm dyHO4aMeHTOB NpW BO3OEWCTBUM arpeccuBHbIX MOA3EMHbIX BoA. PekomeHpaumm
npegHasHayeHbl Anst UHXEHEePHO-TEXHWYECKUX PabOTHWKOB MPOEKTHLIX WMHCTUTYTOB, MOHTaXHbIX W
CTPOUTENbHBIX OpraHnsauun. PekomeHpauunm paspaboTaHbl B «LUHWWnpomsganmny» ( kT.H. A.M.
Tyronykos], F0.B. ®ponos) OAO «LIHUMMPOM3OAHNN»

4 Copepxanue Ctp. 1. Obwasa yacte Tunsl rugpounsonsaumm OkpacoyHas rugpousonsumns LWTykatypHas
rmgpousonsauma  OkneeHHas  rugpousonsauma  O6nuuoBovHas  rugpomsonsaums  [ugpousonauus
AedopMaLmOoHHbIX LWBOB U nponycka Tpyo KoHcTpykuust rugpousonsaumm ToHHenu, kaHanbl MNMogsansl
MopnopHble cTeHbl PyHaamMeHThl M'Mapon3onsaums Noa3eMHBIX COOPYXKEHWI, BO3BOAMMbIX CneLmanbHbIMU
cnocobammn Cnocob «cTeHa B rpyHTe» Cnocob «cekyimx cBan» Crnocob «onyckHoro konogua» Cnocob
npoaaBnnBaHUs 06 beMHbIX »ene3006eToHHbIX anemeHToB Cnocob wuTtosow npoxoaku NMPUNOXKEHUE 1.
Mpumepbl yCTpoOUCTBa MMOPOU3onsaUnn nog3eMHbIX COOPYKEHUN, AePOPMALMOHHbBIX LBOB, CONPSKEHUIN
3aknagHbix usgenun c rugpomsonauven MPUTTIOXKEHUE 2. lMpumepbl yCTpoWCcTBa MApPOM3ONALUN
dyHOAMEHTOB Mpy BO3AENCTBUN arpecCuBHbIX NOA3EMHbIX Bog,... 99

5

6 5 1. OBLLIAA YACTb 1.1. PekomeHaaumm no NpOEKTUPOBAHMIO MTMOPOU30NALNM pacnpoCTpaHsATCs Ha
3alUMTy NoA3eMHbIX YacTen 30aHnA U COOPYXEHUN, a Takxke 3arnybneHHbIX MoOMeLLeHMn U dyHOaMEeHTOB
KOMOHH, CTEH M 060opyaoBaHUS OT NOA3EMHbIX BOA4 C MOMOLLBIO Crieaylolmnx BUOOB rmapousonsaumu: -
OoKpacoyHomn (BUTyMHOW, BUTYMHO-MONUMEPHON, NONIMMEPHON); - LUTYKaTYpPHOW (XONOA4HON acdansbToBOW,
ropsideit acanbToBOW, LEMEHTHOW); - OKIEEHHON (PYNOHHOW, NMMCTOBOW); - OONNLIOBOYHOM (U3 CTarbHbIX
UNM  MNOMMITUNEHOBbLIX fNMCTOB) B  kavectBe rugpousonsaumm MoxeT OblTb  MCMONb3oBaH
BOAOHENPOHMLaeMbI 6ETOH, KOTOPLIA NonyyaeTca u3 obblvHOro 6eToHa NyTeM BBEAEHUS B €ro CocTaB
cneumanbHbIX BELLECTB B XMAKOM, NacToobpasHOM unv nopoLLKOBOM Buae 'vaponsonsauus npumeHsieTcs
B Tex Cryyasx, Korga OHa MO CpPaBHEHWIO C APYrMMU MeponpusaTusamu (gpeHax, obutymmsauus,
LeMeHTauus, cunmkatMsaumsa u Ap.) MMeeT 3KCnnyaTaumOHHbleE W 3KOHOMUYECKMe npevMmyLlecTsa
Bosgenctene BOAbI Ha KOHCTPYKUMIO MOXeT OblTb Tpex BugoB: a) unbTpauvoHHas uWnu
npocaumBaLLasca Boga; 6) noyseHHas wnu rpyHToBas Bnara; B) nog3emHas Boga. PunbTpaumoHHas
BOAA BO3HMKAET OT JOXAEBbIX M TanblX BOA, a Takke Cny4vanHbIX CTOKOB. [lonagas B rpyHT, OHa 3anonHseT
nopbl Mexay OTAeNbHbIMW YacTuuamMu MoYBbl M NOA BO3gencTBuemM COBCTBEHHOro Beca OnyckaeTtcs B
bonee rnybokue crion. No4vBeHHas Brara 370 BoAa, KOTopas yAepXnBaeTCs B rpyHTE aAre3voHHbIMU Unn
KanunsapHeiMy cnunamu. lNoyBeHHas Bnara Bcerga npucyTcTByeT B FPYHTE HE3aBUCUMO OT NOA3EMHbIX UMK
dunbTpaumoHHbIX BoA. [NoasemHas Boga obycnaBnvBaeTcs YPOBHEM FPYHTOBbIX BOA B 3aBUCUMOCTU OT
penbeda MEeCTHOCTM W MONOXEeHMemM BOAOYNOpPHOro cnos. B oTnuune oOT noa3emHbiX BOA
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npocauymBaloLlasca BoAa W IPyHTOBas Brnara He OKasbiBalOT Ha KOHCTPYKUMIO TMOPOCTaTUYECKOro
AaBreHns,

7 6 ecrniv KOHCTPYKTUBHOE peLleHne obecneymBaeT becnpenaTcTBEHHOe cTekaHne Boabl 6e3 obpa3oBaHust
3aCTOVHbLIX 30H. [loyBeHHas Bnara, HaxoAsicb MPU MOHWXEHHOM [AaBMEHWM, MOXET MPOHUKaTb B
KOHCTPYKLMIO, NOAHMMAasACb BBEPX MOL BMAWSHWEM KaNUMSAPHbIX CUM, MPOTUBOMOMOXHBIX HanpasfieHWIo
Cunbl TsHKecTn HasHadeHue rmgpomsonsaumym COCTOUT B criedyloweM: a) 3awmuta BHYTPeHHero obbema
NOA3EMHbIX COOPY>KEHUI OT NMPOHUKHOBEHNS B HEMO KanuUmnApHOW, FPYHTOBOW MM NOBEPXHOCTHOW BOAbI
Yyepes orpaxgaroLme KOHCTPYKLMK; B) 3almTa maTepmana orpaxagaroLenn KOHCTPYKLUMKN OT Koppo3sumn Bee
BUAbl MOPOM3ONALUMOHHBIX paboT MOryT BbiTb 0O6beAnHEHbl B HECKONbKO OCHOBHbIX rpynn (puc. 1): -
HapyXHas MNpPOTUBOHAMOPHas TrMAPOU3ONALMS; - BHYTPEHHSS MNPOTUBOHAMOPHas rmapousonaums; -
rmaponsonsaumnsa BoaoCOOPHMKOB; - TMOPOU30NALNS KpbILLEBUAHOW (hOpMbl AN 3aLUKUThI OT MOBEPXHOCTHbIX
U uUnNbTPaLUMOHHBLIX BOA; - TMOPOU30NAUMS ANs 3awmnThl OT IPYHTOBLIX Bog Buibop Tnna rugpousonsaumm
3aBUCUT OT cnegyowmnx (akTopoB: - BENUWYUMHBLI TMAPOCTATUYECKOro Hamnopa BOAbl; - AOMNYCTUMOW
BNa)XHOCTU BHYTPEHHErO BO3ayxa nomeLleHus. [lonyctumasa BNakHOCTb BO34yxa LOIDKHA, Kak nMpaBurio,
3a0aBaTbCsl B TEXHOMOIMYECKOW YacTu npoekTa. [oMelleHns MMerT criefyolme pexmMbl BNaXXHOCTHU:
cyxon pexum - o 60 %; HopmanbHbIi pexum - oT 60 0o 75 %; BNaxHbIn pexum - cBbiwe 75 %. -
TPELLUMHOCTOMKOCTN M3ONUPYEMBIX KOHCTPYKUMIW, koTopble onpegensiotcs no CHwull «beToHHble u
Xene306eTOHHbIe KOHCTPYKUMW. OCHOBHbIE MONOXEHUSY.

87 Puc. 1 Bugbl rugpousonauun ans noAa3eMHbIX COOPYXEHWA a) HapyxHasi npoTMBOHanopHas
rmagpomnsonsaums; 6) BHyTPEHHSI NPOTMBOHaNOpHas rmapov3onsums; B) rmapon3onsums BogoCOOPHUKOB; I)
rMapomn3onsAums KpbILEBUAHON POPMbI A11S 3anThl OT NMOBEPXHOCTHBLIX U (PUNbTPaALMOHHBLIX BOA; 4)
rmapov3onsaumsa ans 3awmTbl OT rpyYHTOBOW Briarn. 1 - BepTUKanbHas rmaponsonsuns; 2 - ropusoHTaneHas
rmgpomvsonsaums; 3 - rmgpounsonsuus nona.

9 8 TpeLLMHOCTONKOCTb U30NMpPYEeMbIX KOHCTPYKLMIA NOApa3aensieTcs Ha Tpu kateropuun: 1- aa kateropus
- B KOHCTPYKUMSX He JonyckaeTca obpasoBaHMe TpeLLmH; 2- asg KaTeropusi B KOHCTPYKLMAX OONyCKaeTcs
packpbiTve TpewunH go 0,2 mMm; 3- A Kateropusi - B KOHCTPYKUUSIX OOMYCKAeTCH HENpPOAOIDKUTENbHOE
packpbiTe TpewmH go 0,4 mm 1 npogomkuTenbHoe Ao 0,3 MM. - arpeccuMBHOCTU cpenpbl, koTopas
onpegenseTca no CHul «3awuTa cTpouTenbHbIX KOHCTPYKLMIA OT KOPPO3uny», npurnoxeHue Mpu Beibope
TMNa rmaponsonsaumMm HeobxooMMo TakkKe Y4YuTbiBaTb MEXaHM4Yeckoe BO3OENCTBME Ha IMApPOM3ONsILMIO,
TemnepaTypHble BO3AENCTBMS, YCIIOBUSI NPON3BOACTBA paboT, 4ePULUUTHOCTb U CTOMMOCTb MaTepuarnos,
a Takke CENCMMUYHOCTb paloHa CTpouTenbCTBa B 3aBMCMMOCTM OT rmgpocTaTu4eckoro Hanopa obnactb
NPUMEHEHNST Pa3NMYHbIX TUMOB MApoOM3oNsuMM onpegensietca no Tabnuue 1. mgpousonsaumto
KOHCTPYKLMIN HEO6X04MMO NpefyCMaTpPUBaTh BbILLE MAaKCUMAarbHOIo YPOBHS PYHTOBLIX BOZ, HE MEHEE YEM
Ha 0,5 M. Bbllwe MakCcUManbHOrO YPOBHS FPYHTOBbIX BOL KOHCTPYKLUMW OOSMKHbI OblTb M30MNMPOBaHbI OT
kanunngapHomn enarn. CpegHne 3HadYeHUs MakCUMarnbHOro NOAHATUS KanunnspHOM BOAbI B 3aBUCMMOCTU
OT BuMAa rpyHTa npuBedeHol B Tabnuue 2. Tabnuua 1 Tun rmgpomsonsaumMyM OKpacod LUTyKaTyp
06nmLoBoYHas Hast CeoiicTBa rapousonsaumnm eeB2 K eB8a, atTeBeB M 2 X 1o X! Has 1e 5 S ee eBB ee
esieeeBXitaterea» OsHuuyatA1B 2 mgpoctaTuyeckmin Hanop, M HeorpaHU4eH

109 Tabnuua 2 Bug rpyHTa KanunnapHein nogbem Boabl, M ecku: - kpynHo3epHuctolie 0,03-0,15 -
cpeaHesepHuctble 0,15-0,35 - menkosepHuctole 0,35-1,10 Cynecu 1,10-2,00 CyrnuHku: - nerkmne 2,0-2,5 -
cpeaHve un Taxensle 3,5-6,5 - neccosble 1 rMUHUCTLIE rPYHTLI 4,0 n 6onee MuHbl Ao 12,0 Unel go 25, B
3aBUCUMOCTM OT JONYCTUMOW BRAXHOCTU BHYTPEHHEro Bo3Ayxa B NOA3eMHbIX MOMeLLeHUAX (MoABarnos,
TOHHenNen, BeHTKamep M 4p.) TMN rMapou3onauunM crnegyeT HasHavaTb B COOTBETCTBMM C Tabnuuen 3.
Tabnvua 3 Tun mmgpomnsonsaumn OkpacouvHas LUTykaTypka uemeHTHasa LUTykaTypka acdanbtoBas
OkneeyHass ObnuuoBoyHass OTHocuTenbHasi BRaXHoOCTb BosgencTBue Boabl nomelleHuin, % MeHee
cebiwe 75 KanunnspHeln nogcoc 'mapoctatnyeckmin Hanop - KanunnsipHeld nogcoc mgpoctatnyeckmi
Hanop - KanunngapHeln nogcoc M'mapoctatndecknin Hanop KanunnapHeln noacoc M'mapoctaTtnyecknin Hanop
KanunnapHbeln nogcoc M'mapoctatnyecknin Hanop + + +

11 10 3Hak «+» - gonyckaeTcs K NpUMEHeHUIo; 3HaK «-» - He JonycKaeTcs K npuMeHeHuto; 1} - okpacoyHas
rmapounsonsaumnsa Ha NONMMEPHO OCHOBE; 2) - TOPKpEeTUpOBaHUe criefyeT npeaycMaTpmnBaTh C HAPYXXHOM U
BHYTPEHHEN CTOPOHbI W30MMPYEMON KOHCTPYKUMM, C YCTPOMCTBOM CO CTOPOHbI Hamopa MoBepxX
TOPKPETHOrO CrNosi OKPAaCOYHOW rmapoun3onsumnm; 3) - TOpKpeTMpoBaHMe criegyeT NpeaycmMaTpmBaTth TONBKO
CO CTOpOHbl Hamopa C YCTPOWCTBOM MOBEPX TOPKPETHOrO CIOS OKPAacOo4HOW ruagpomsonauum [Ons
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KOHCTPYKLMA, MPU pacyeTe KOTOpbIX OOMnyckaeTcs packpbitme TpewmH 0,2MM n ©onee, NPUMEHSITb
OKPaCOYHY0 rMapomn3onauunio (GUTYMHYI0 M NNacTMacCoBYIO) U LLIEMEHTHYIO LUTyKaTypKy He crieayet [pu
BbIOOpE TMNa U KOHCTPYKLMU TMAPOU30ASLMM HEOOXOOUMO YUYNTbIBATE XMMUYECKUA COCTaB rPYHTOBbIX BOA
N Hanuume Gnyxgatowmx TokoB. CTeneHb arpecCuBHOCTM BOAbl NO OTHOLUEHUIO K LieMeHTam U Bblbop
uemeHTa ansa 6eToHa M pacTBOPOB M30NUPYEMOW KOHCTPYKLMUK criefyeT NPou3BoAUTbL B COOTBETCTBUU C
rnason CHul «3awmta CTpOMTENbHBIX KOHCTPYKUMIA OT KOppo3uuy». 3aliuTy OT OGnyxgatowmx TOKOB
NOANEXUT OCYLLECTBMNSATbL B COOTBETCTBUN C AEWCTBYIOLLMMY HOPMATUBHBIMW JOKyMeHTamu Npu Bbibope
TMNa TrMAPOU3ONSALMN COOPYXXEHWUI, HaxogsAWwMxcs nof AeNCTBMEM CABMUralwowux cun, Heobxogumo
yuMTbIBaTh, YTO acdanbToBble, OUTYMHbIE U HEKOTOPbIE MNAacTMacCoOBbIE MAPOU3ONALMM OTAMYaOTCA
Nnomn3yyecTblo; Ha 3Ty TMAPOM3ONALUMIO He [OMycKaeTcs MOCTOSIHHO [OEWCTBYHOLIME COBUralwwme U
pacTarMBaroLne Harpysku, a CKMMarowme Harpy3km He OOMmKHbl npeBbiwatb 500 kna (npu NpuMeHeHun
nonun3obyTUNEeHoOBbIX NUCTOB Kna). [ns CTeH, UCMbITbIBAKOWMNX COBUralwme, pacTarMparowme unm
OonblUMe CXXMMatoLLIME HaNPSDKEHUS, a TakKe CENCMUYECKME HArpy3Kku, rmapon3onsiLmio B CTeHaxX crneayeT
npegycmatpmBaTh U3 LLEMEHTHO-MECYaHOoro pacTeopa B 0CHOBaHMM COOPYXEHWI rTMaPOU30NALMNA A0IHKHA
BbIMOMHATLCA NO NoArotToBke n3 6etoHa knacca B 12,5 tonwmHon 100mM, a npu arpeccuBHOCTM BOAbI -
cpedbl No NoAroToBKe M3 NITOTHOro acanbTobeToHa

12 11 TonwwmHon 40 Mm Mo crioto WebHs, NponmMToro GuTymMom ToswmHon 60Mm. MMpu 3ToM WebeHb 1
HanonHuTenun acdanbTobeToHa AOMKHBI ObiTb N3 MaTepuanoB, CTOMKMX K BO3OENCTBUIO AaHHOW cpeabl
PaboTbl MO YCTPOWUCTBY rMAPOM30MSLMM HAOMEXNT BbIMOMHATbL B COOTBETCTBUM C TpebOBaHUAMU rraBbl
CHuIN «M3onaumnoHHbIe U OTAENOYHBIE NMOKPLITUA», @ B ClyYae HEO6X0OMMOCTM B NPOEKTE AOMKHbI ObITb
yKasaHbl [OOMNonHuUTernbHble TpeboBaHMA K MeTo4y W nocrnedoBaTeNnbHOCTM Npou3BoAcTBa paboT,
00yCrnoBneHHbIE KOHKPETHbIM MPOEKTOM rmgpousonsuum MNpyn NpoeKTUpPOBaHUU rMAPOM3ONALUN BHOBb
CTPOSILLUXCS COOPYXEHUI cnefyeT yunTbiBaTh NPOrHO3MPYEMOE MOBbILLEHNE YPOBHS NOA3EMHbIX BOL NpU
aKcnnyaTaumm 3gaHuin n coopyxernii. 2. TUMbl TMOPOU3O0NALIMIA Okpacounas rugpousonaums 2.1.
OkpacoyHas rmgpovsonsauMs npeacTtaBnseT CcobOOM  CNMOWHOe  MHorocronHoe (2-4  cnos)
BOAOHENPOHULLAEMOE MOKPbITUE, BBIMOJIHAEMOE OKPacOYHbIM CMOCOOOM M MMetolee TOMWUHY 3-6 MM.
Okpacka ¢BnsieTcsa Haubonee pacnpocTpaHeHHbIM W Haubonee MexaHM3MpPOBaHHbIM CMOCOOOM
rMapoun3oNsALMnN U aHTUKOPPO3MOHHON 3aLLUTbl MOBEPXHOCTEN BETOHHBIX U XKene300eTOHHbIX COOPY>KEHWUN.
OpaHako 06nacTb NPUMEHEHUS OrpaHMYMBaAETCSl HEAOCTAaTOUYHOM JONMTOBEYHOCTBIO OKPACOUHbIX MOKPbLITUI
Okpaco4yHasi rmgpounsonsaums HaHOCUTCS Ha W30NMPYEMYHD MOBEPXHOCTb C YBMAXHSEMOW CTOPOHbI U
peKoMeHOyeTCs B OCHOBHOM ANS 3aluTbl OT KanunnsipHow Bnaru. [pu rugpocratMyeckom Harope ee
MOXHO MNPUMEHATb, €cnn HeT [edOPMAaLMOHHbIX LWBOB, M ecnu OygeT co3gaHa BO3MOXHOCTb
nepmoanveckoro OCMoOTpa M PEMOHTA rMapom3onauun, a Hamnop He ByaeT npeBbiwate 5 M OCHOBHbIMU
BMOAMM OKPACOYHOW TMAPOM3ONALMK SABASAKTCA OGUTYMHO-NOMMMEPHbIE U MONMMEpPHblIE COCTaBbl Ha
OCHOBE HeTAHbIX BUTYMOB, Pas3nNUYHbIX NONIMMEPHBLIX BSXKYLUMX U cMO. OKPacOoYHyH rmapo-

13 12 n3009UMI0 N3 YUCTbIX Pa3KMKEHHbIX BUTYMOB, OUTYMHBIX M AErTeBbIX TAKOB MPUMEHHATb He
ponyckaetcsa [lo coctaBy WCXOAHbIX MaTepuarnioB OKpacoudHble MOKPbITUS nogpasgenstotcs Ha: 1.
BuTymHble: @) M3 pacTBOPEHHLIX U ropsymMx 6uTymos; 6) u3 BUTYMHbLIX aMynbCUA KM NacT. butymHbie
MaTepuarbl M3roTOBMSIOT B BUAe pacTBOPOB BuTyma 1 nekos, BOOOOUTYMHBIX 1 BOAOMECKOBbIX 3MYIIbCUN,
NPUMEHSIEMbIX KaK C HaMoNMHUTENAMU U cneuuobaBkamu, Tak n 6e3 HUX. 2. BUTyMHo-nonuMepHbIe: a) us
BUTYMHO-NaTEKCHbIX AMYNbCUR; 6) N3 BUTYMHO-HaNPUTOBON MACTUK; B) U3 BUTYMHO-PE3NHO3bIX COCTABOB.
BUTyMHO-MONUMEPHbIE  KOMMAO3ULMW  MPUMEHSAITCA B BMAE  pacnnasoB, pPacTBOPOB  MIU
BOA03MYIIbCUOHHbIE, 0bnagatoLye noBbILeHHON A4eOpMaTUBHON CNOCOBHOCTBIO U BOOOCTOMKOCTBIO. 3.
MonumepHble: a) N3 CMHTETUYEeCKUX cMorn; 6) N3 NakokpacovHbIx MaTepuanos. MNonvMepHble MaTepuarnsl
M3roTOBMSIIOT Ha OCHOBE CUHTETMYECKMX KayydykoB M CMOM (XfopkayyyKkoBble, OyTurkayyykoBble,
ankvgHble, NonvypeTaHoBble, SMOKCMAHbIE U ApyrMe MacTuku u Kpacku). 4. lMonumepuemeHTHble - 13
LlEMEHTHO-NaTEeKCHbIX COCTaBoB. NonnmepLeMeHTHbIe MaTepuarsl MPUroTOBASIOTCS HA OCHOBE LeMeHTa
N CUHTEeTUYeCcKoro nartekca. [py NpMroToBneHMM NONMMEPLEMEHTHBIX COCTABOB MPUMEHSIIOTCH: LEMEHT,
NecoK, CUHTETUYECKUI NaTeKC, XXMAKoe CTekno, amyneratop Matepuansl, npUuMeHseMble AN OKPaCOYHON
rmapoun3onsaumnn, OOSMKHbI MMeTb aare3uto kK 6eToHy He meHee 0,1 MIMa (1 krc/cm2). MMOKOCTbL MacTuK B
3aBMCMMOCTM OT parioHa cTpouTenbcTBa AorkHa cootBetcTBoBaTh TOCT LUTykaTypHas rugpousonsums
2.6. WrykatypHasa rmgpousonsaums npeacraBnset cobon ChnnowHoe BOAOHENPOHULAEMOe MNOKPbITUE U3
cMecu (ropsiyen unm XonogHon) butym-

14 13 HbIX, UEMEHTHbIX, MOJIMMEPHBIX BSKYLUMX C MUHEPASbHBIMU I OPraHNYeCKMU HarnonHUTENsSMU.
MoOKpPbITUE HAHOCWTCS Ha W30NMPYEeMYo MOBEPXHOCTb LUTYKaTypHbIM CMNocobom TOnwuHoW 6-50 mm.
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HapexHocTb paboThl WTYKaTypHOW rMapOM30NALmMM 3aBUCUT OT XKECTKOCTU U30NMPYEMbIX KOHCTPYKLNNA.
[MoaTomy LUITYKaTYpPHYHO rMAPON30NALUI0 HEOOXOAMMO NMPUMEHSITb HA MOBEPXHOCTAX KECTKUX COOPYKEHNN,
He noABeprawowmxcsa gedopmaumam u Bubpauusam nwoboro npoucxoxgeHus. [Ons npoussoacTea
BOAOHENPOHMLAEMbIX PacTBOpPOB, GETOHOB M Xene3obeTOHHbIX KOHCTPYKLMA MOXHO MCMOSb30BaThb
MMAPO-3 - cyxyto cmeck noptnaHauemeHTa (knacc B30) n MuHepanbHon pacwimpsiowecst aodasku (UP-
1). MNpn npumeHeHun cmecn MMOPO-3 BMecTo LemeHTa, 6eToHbI 1 pacTBOpbl NpMobpeTaloT CBOMCTBO
"camo3aneynmBaHus" CKBO3HbIX W HECKBO3HbIX TPelMH W He3HauuTenbHbIX AedekToB, T.e. eCnu B
pe3ynbTate MEXaHNYECKMX BO3OENCTBMI B 6ETOHE NOSIBNATCA TPELLMHbI LUMPUHOW packpbiTvs Ao 0,8 mm
N 4yepes HUX BygeT nmpocaymBaTtbCcs BoAa, TO yepe3d 3-10 gHewm 3T TpelMHbl HagexHo "3apacTyT" u
NpoTeYkn BoAbl CaMONUKBUAMpytoTcs. PacTtBopbl n 6eToHbl ¢ npumeHeHuem cmecu TMOPO-3 moryTt
MCNonb30BaTbCA MPOTUB KanunnspHOro nogcoca, Bnarv 1 npu rmgpocratnyeckoM Hamnope He 6onee 2,0 m
npu BbINOSIHEHUN PaboOT CO CTOPOHbI MOMELLEHUs. YKasaHusa K npumeHeHuto cmecn MMOPO-3. Onga
HaHeCeHNs BOAOHENPOHWULLAEMOro pacTBopa (LITyKaTypku) HeobXogumo nNpPOBECTU MNOArOTOBKY
nosepxHoctn. OCHOBaHWe, Ha KOTOpoe HaHocuTes pacTBop (Ha ocHoBe MTVOPO-3), AOMKHO BbITh XECTKMM,
YUCTbIM, 6€3 paccnoeHnI 1 BbiKPALLMBAOLLMXCSA YH4ACTKOB, 6€3 XXMPHbIX MATEH U 3arpsi3HEHW, 4OCTaTOYHO
LiepoxoBaTbiM ANA Xopolwlero cuennenusa. Ecnv ocHoBaHMe rps3HOE unu rnagkoe, pekoMeHayeTcs
npeaBapuTENbHO 3a4NCTUTb €ro NECKOCTPYNHBIM METOAOM MM MeTansMyYeckon LeTKoN, 0BecnbinnTb 1
yBNaXHWUTb. MpakTudeckn Bo BCEX Cryvasix HeoOxoavMMa HabuBka apMUpYOLLEn ceTKM 4 NS npuaaHus
OONOMHUTENBbHOW MPOYHOCTN BOAOHENPOHULAEMOMY MOKPLITUIO (OaBneHne BoAbl Yepe3 ocHOoBaHue). [ns
3TOro He06X0OUMO MCMOMb30BaTh KNaAOYHY UITM MOHTaXKHYHO CETKY U3 NMPOBOSIOKU ANAaMETPOM 2-4 MM C
pa3mepamu siHerikm ot 5 go 20 cm. CeTka AomKkHa ObITb OTHECEHA OT HECYLLIEN KOHCTPYKLUN HE MEHEE YEM
Ha 5 MM.

15 14 Hanuuve macna, MacnsHOW MMEeHKU Ha MOBEPXHOCTM apmaTtypbl He gonycTumo. LUTykaTypHyto
rmgpomvsonsumio u3 matepuanos cuctemsl "LLlomOypr (FepmaHus) cnegyeT pacnonaraTb, Kak NpaBumo, co
CTOPOHbI [ENCTBYIOLLEro Ha COopyXeHuwe nognopa BoAbl. [lpu 3awimTe OT KanunnsgpHOW BNaXXHOCTU
Jonyckaetcsl rMapou3onsauMio  pacnornaratb Ha MPOTUBOMOSIOKHOM OT yBNaXHeHus cTtopoHe. [o
HaHeCEHUs MOPOM30NALUMM HeobOXOOUMO MNPOUM3BECTM 3aTMPKY HEPOBHOCTEN LIEMEHTHO-NecYaHbIM
pacTBOpOM [ANS LWTyKaTypHbIX paboT ¢ [o0D0aBKOM CBA3YHOWEro cocTaBa (BSXKYLLEN 3MyfbCun).
'vopousonsuusa BknovaeT B cebsi pag nocnegoBaTenibHO HAHOCUMBIX CITOEB: - TPYHTOBOYHBINA CIOW U3
coctaBa AKBADOVH-®; - 1 -bIh rmaponsonsiLMOHHbINA CIon U3 uemeHTocoaepxatlero coctaa AKBAPUH-
1k; - oBa cnos anactuyHom rugpousonsauunm ns coctasa AKBAOUH -2k. AKBA®UH-® - rotoBbin K
NPUMEHEHNIO PACcTBOP Ha OCHOBE rMAPOGOOUINPYIOWNX KPEMHUEBBLIX COEAMHEHUN, NMPUMEHSETCS ANs
MOBLILLIEHWST CLIEMMEHMS 3a CYET KanummnsipHOro MPOHMKHOBEHMUSI B CTPYKTYpy BETOHa U HaHOCUTCSA Ha
nosepxHocTb ¢ pacxogom 0,3... 0,4 kr/m2. AKBAONH-1 Kk - ruaponsonsaumoHHbIN COCTaB, coaepKallnim
KBapLEBbI NECOK, MapPO4HbIN LIEMEHT 1 OOaBKK; Ha MOBEPXHOCTM 06pa3yeT NPOYHOE, KECTKOE NOKPbITUE.
AKBA®UH-2k - snacTu4Hoe ruaponsonsauuoHHoe NoKpblThe, CocTosiLee U3 3-X BECOBLIX YacTen cocTasa
AKBA®WH-1 Kk 1 ogHOM BECOBOW YacTu XMAKOro anactudukatopa. MmoponsonsaumoHHoe NOKpbITUE MOXHO
noAaeepratb Harpy3kam He paHee, YeM 4epe3 72 4yaca nocrie HaHeceHus nocriegHero crnosi. B yrmax
conpsbkeHuss "cteHa - non" yctpauBaeTcsd rantenb (MAMHTYC) M3 LIEMEHTHO-MEeCcYaHoro pacTteopa C
nobaBkoM BsKyLLEeNM 3aMyrbcuu, pasbaBneHHonm Bopon B nponopuum ot 1:3 go 1:5. Matepuansbi
OTOENOYHbIX  CMOEB, HAHOCUMBIX MO  T[MAPOU3ONIMPOBAHHBIM  MOBEPXHOCTSIM, pPEeKoMeHayeTcs
cornacoBbiBaTb C hvpmMon - npomssoguTenem paboT ¢ rmapov3oNnsAUMOHHBIMK MaTtepuanamm cCUcTembl
"LLlomGypr".

16 lNo cocTaBy UCXOAHbIX MaTepPMAaroB pasnMyatoT crneayoLme TUnbl WTyKaTypHoOW rmgpomnsonsumu: 1. Ha
OCHOBE HEOPraHNYECKUX BSKYLLMX - LEMEHTHbIE: - U3 TOPKPET-6€TOHa Unn NHEBMOGETOHA; - U3 LIEMEHTHO-
necyaHbIX PaCTBOPOB C YMIIOTHAOLWMMM J0OaBKaMu; - U3 KOJIITONAHO-LEMEHTHOro pacteopa. 2. Ha ocHoBe
OpraHMYecKUX BSXKYLLUUX - BUTYMHbIE: - U3 XONOAHbIX acanbToBbIX MAacTUK; - U3 ropsAYMX acanbToBbIX
MacTuK; - U3 ropsunx acdanbTOBbiX pacTBOpoB LUTykaTypHO-LEMEHTHYHO TMAPOM3ONALMIO creayeT
BbINOMHATL B BUAE NOKPbITUS U3 LEMEHTHO-NECYaHoro pacrteopa (coctasa UeMeHT - necok 1:1 unn 1:2)
HaHOCMMYI0 MEXaHW3MPOBaHHbIM (TOPKPETMPOBaHUEM) WKW PY4YHbIM CMOCOGOM. TopkpeTMpoBaHue
cnegyeT NpUMMEHATb, Kak NpaBuno, Ang 3aliMTbl OrpaXkaatowmnx KOHCTPYKUMIA U3 MOHOMMTHOrO GeToHa.
OO6LLyt0 TOMWMHY U KONMYECTBO CMOEB LUTYKaTypPHOW LEeMEHTHON rMaponsonauun cnegyet HasHayaTtb B
3aBUCUMOCTM OT BEMUYMHBI TMaPOCTaTUYECKOro Hanopa. Konvyectso crnoes AomkHO ObiTe He Gonee 3-x.
O6ulas TonwmHa cnoee He JormkHa npesbiwaTtb 20 MM Npu rmagpoctaTndeckom Hanope 4o 10 m n 30 mm
npw rugpoctatndeckom Hanope ot 10 go 30 m XonogHasa acdanstoBas rMapom3onsaLms BbiNONHAETCH U3
XONOOHOW 3MYMNbCUOHHON acanbTOBOW MacTUKK, KOTOPas HAHOCUTCS Ha OUYULLEHHYIO U OFPYHTOBAHHYHO
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NOBEPXHOCTb HECKOSBKUMMW CNOSIMU, TPYHTOBKA JOJKHA NpeaycMaTpmBaTbhCs U3 Pa3XKEHHbIX BUTYMHbIX
nact. XonogHaa acdanbToBas rMAPOU3ONALMS NPUMEHAeTCa ANnd aHTUUIbTPaLMOHHOM 3alunTbl
NOA3EMHbIX YacTen COOPYXEHUN, 3anonHeHns geopMaunoHHbIX LWBOB, a Takke ANS aHTUKOPPO3UNHON
3almMTbl BETOHHBLIX KOHCTPYKLMIA B YCMOBUSX BbilenaynsatoLlen, cyrnbgaTtHOW, MOPCKOW 1 LwenoyHou (ph
> 12) arpeccuBHOCTM BOAbI NpW 3KcnnyaTaumMoHHon Temnepatype o 80 C. He gonyckaeTca npyumeHeHne
XOnoAHoW accanbToBOW rMapoM3onsaumMn npu Hedtexmmumdeckon u obuwekncnotHon (ph < 5.5)
arpeccuBHOCTU BoAbl.

17 16 XonogHyt accanbToBYy0 TMAPOM3ONALMIO cCriedyeT pacnonaraTb, Kak npaBuno, CO CTOPOHbI
noanopa BoAbl, AEVCTBYHOLLEro Ha coopyXeHue. Npu 3almTe oT KanunAspHOW BIIaXKHOCTW rMapon3onsaumio
JonyckaeTcs pacnonaratb Ha NPOTUBOMNOMNOXHON OT yBRaXHEHUs CTopoHe. KonmyecTBo Crnoes 1 obLuyto
TOMLWWMHY TMAPOM3ONALUK criedyeT HasHavyaTb B 3aBMCUMOCTM OT AEWCTBYHOLLEro rmapoctaTU4ecKoro
Harnopa: - Npu KanunnspHOCTU NoAcoca Bnaru - 2 crnosi obLen TonwmHon 5-7 Mmm; - npu Hanope o 10 m
cnosi obuwen TonwuHoW MM; - npu Hanope 10 M n Gonee crnoeB obLieN TOMWMHON MM. XONOAHYIO
acdanbToBY TMAPOU3ONALMIO HA FOPU3OHTAlNbHbIX MOBEPXHOCTSX CredyeT 3aluaTb CTSDKKOW U3
LlEMEHTHOro pacTtBopa unm 6eToHa, a Ha BEPTUKAIbHbIX MOBEPXHOCTAX 3aLLMTHBIM OrpaXKgeHNEM MOXET
CNYXWUTb CTEHKA U3 KNpNu4ya, OETOHHLIX MAWT, NIIOCKNE acbeCcTOLEMEHTHbIE MUCTbI, MO0 CNoW LEMEHTHOWN
WTYKaTypKU TONwmHoON 1-2 cMm. 3awuTHOE orpaxaeHune a5 XOnogHoW acdarnbTOBOW LUTyKaTypKu He
TpebyeTcd, ecnu OHa 3acbinaeTcs necyaHblM FPYHTOM MMM OOCTYMHa ANs NepuogmnyecKkoro ocMoTpa u
pemoHTa [opsiyasi accanbToBasi rMApoOU3oNsaLUUs BbINMOMHAETCA U3 ropsiunx acdanbTOBbIX MAacTUK WK
pacTBOPOB, HAHOCUMbIX Ha U3ONUPYEMyI0 NOBEPXHOCTb B pacnnaBneHHoM Buae. Temnepatypa Harpesa
coctaBngeT C. Takne MacTUKM Unmn pacTBOpPbI NONy4atoT NyTeM cMecu BUTYMOB C NOPOLLKOOBPa3HbIM Unn
BOJTOKHUCTbIM 3aMofiHUTENEM W C NPUMEHEHWEM B Ccriy4ae HeobXoAUMOCTM MNOMUMEPHBIMU UMK
nnactuuumpyowmnmmn gobaskamu. Mopsyyo acanbToBy rmapon3onsaumio criegyeT npegycMmatpuBaTh
CO CTOPOHbl Hamopa Wi YyBNaXHeHUs 6e3 NPUMEHEHUs, Kak MpaBumo, 3aLUTHOIO OrpaXxaeHusl.
3anpeLyaeTcsa npuMeHeHue ropsiver acanbToBOKW ruapounsonauumn npy temnepatype cebiwe 50 C v npu
BO34eNCTBUM HEPTENPOLYKTOB.

18 17 KonnyectBo HaMeTOB M O6LLYHO TOMLLMHY rMapOon3oNsauun cnegyeT yctaHasnueaTtb nNo Tabnuue 4.
Tabnuua 4 lopsiyas acdanbtoBas rmgpousonsaums U3 accanstoBoro pactsopa W3 acdanbtoBow
MacTukn HasHauyeHne rua- Obwas O6waa pousonauuu Kon-Bo HameTtomeToB Komn-BO Ha TonWuHa,
TonwmHa, MM MM [poTuB kanunnspHow Bnaru [MpoTUB ruapocTaTtMyeckoro Hanopa Ao 5 m [lNpotus
rmgpoctaTuyeckoro Hamnopa 6onee 5 M Pa3HOBMAOHOCTLIO ropsiyer rMapou3onsauun sIBNSeTcs nutasi
rmapou3onsums, HaHocMMas NyTem pasnuBa MO FOPM3OHTANbHOM MOBEPXHOCTUM WX 3anvBKM B LUENb
Mexay onanyokow 1 nsonMpyemMon (BepTukanbHOM U HAKIMOHHOW) NOBEPXHOCTLIO FOpsivMX actarnbTOBbIX
cocTaBOB. Ha ropu3oHTanbHbIX NOBEPXHOCTSIX NIUTYIO MMOPOUN30NALMIO CnegyeT HaHOCUTL B 1 mnn 2 crosi.
KonunyecTBO 1 TOMNWWHY rOpU30oHTarbHbIX CITIOEB CriefyeT Ha3HavaTb no Tabnuue 5.

19 18 HasHadeHue rugpousonaumm MNpotus kanunnapHon snaru NpoTuB rugpocTaTMyeckoro Hanopa Ao
10 m lpotuB rmgpocTaTuyeckoro Hanopa 6onee 10 m Tabnuua 5 TonwwmHa nuton acdanbToBOW
rmapousonsaumm B MM Nepsoro cnost Broporo cnosi M3 acdanstoBor N3 acdanbto N3 acdansto U3
acdanbTo MacTUKM BOro pacTBopa BOW MACTUKU BOro pacTtBopa Ha ropu3oHTanbHbIX NOBEPXHOCTAX MO
NUTON TMAPOMU30NALUN HeobxoanMO NpedycMaTpyBaTh 3aLUUTHYHO CTSXKKY U3 LLeMEHTHOro pacteopa. Ha
BEPTUKamNbHbIX W HAKMOHHBIX MOBEPXHOCTAX MUTYK TMAPOU3ONAUMI0 credyeT ycTpavBatb MyTeMm
NOSsIPYCHOW 3anuBkM accanbToOBOr0 pacTBOpa MM MacTyKv B LLENb MeXQy U30NMPYyeMOn MOBEPXHOCTBIO
COOPYXXEHUSI N OrpaxkaeHneMm u3 gepesa, kupnvya unu 6eToHHbIX nnuT. OrpaxgeHve, kak npaswurio,
crnegyeT OCTaBNSATb B KA4eCTBE 3aLMTHOIO OrpPaXXaeHUs NUTON rmapousonsaumn. TonwmHa crnos 3anvBku
rMapom3onsaumMm HasHavyaeTCs B 3aBMCMMOCTU OT BbICOTbI CINOSI 3aMnvBKM U cOCcTaBnseT: npu BeicoTe o 200
MM MM; npu BbicoTe oT 200 go 400 mm Mm; npu BeicoTe oT 400 o 600 mm mm; CocTaB actansToBon
rugpousonsauum crnegyet npuHumMatb no FOCT OkneeHHas rugpousonsauua OkneeHHas rmapounsonauus
npeacrtaBnaeTr cobow  CNMOWHOW  BOAOHEMNPOHMUAEMbIA  KOBEP  PYMOHHBIX WKW MIIEHOYHbIX
rMOPOU3ONALUMOHHBIX  MaTepuanoB, HaknemBaemblX MOCMNOWHO MacTUKaMW Ha  OrpyHTOBAaHHYIO
NOBEPXHOCTb N30STMPYEMOWN KOHCTPYKLUN.

20 OkmneeHHyo ruapounsonaumio  cnegyet MpoeKkTUpoBaTb TOMbKO W3  THUNOCTOMKUX MaTepuarnos.
[MpUMeHeHne HErHUNOCTOMKUX PYMOHHbBIX MaTepuanoB Ha KapToHHOW ocHose (pybepoupa, Tons,
nepramuHa v ap.) Ans 40nroBpeMeHHbIX COOpYyeHui He gonyckaeTca OKneeHHble NOKPbITUS NO cocTaBy
NPUMMEHSIEMbIX PYMNOHHbIX MaTepuanoB nogpasgensiTca Ha Ase rpynnbl: 1. TokpbiTe M3 GUTYMHbIX
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PYNOHHbIX MaTtepuanos: - nzon NOCT *; - rmgpomnson FOCT *; - donbromson NOCT *; - apmobutan TY ; -
3KapowuT; - nsonnact TY ; - nsoanact (3umMHuRN); - moctonnact TY pu ncnonb3oBaHUM NEPEYNCIIEHHBIX
BbllLle BUTYMHO-NONMMMEPHBIX HannaBnsemMblXx MaTepyarnoB YMCIO CIOeB, yKasaHHbIX B Tabnuue 6 BuaoB
rMOpoOun3oNALNN, CHUKAETCA Ha TPU CNno4, T.e. UCMONb3YeTCa B oAWH unu B ABa cnod. 2. MNokpbiTne mns
CUHTETMYECKMX MONMMMEPHbLIX MaTepuarnoB: - nonuatuneHosas nneHka FOCT *; - nonuBuHNXNopuaHas
nneHka NOCT *; - nonunponuneHoBasi nneHka TY * Haknewky u okpacky ruapounsonsiLiMOHHOro KoBpa
HaONeXnT NPou3BoAUTL BUTYMHOW, BUTYMHO-NONMMMEPHOW UK NONMMMEPHOW MaCTUKOM CO CTOMKUMW, B
crny4vae arpeccuMBHOWN Cpebl, HAaNOMHUTENAMU K 3TON cpee KonmyecTBO CNoeB OKINEEHHOW PYFOHHOM Unm
NNCTOBOW MAPOM3ONALMN HA OUTYMHOWN, GUTYMHO-MOMMMEPHON UM CUHTETUYECKOW OCHOBE criegyeT
Ha3Ha4aTb B 3aBMCMMOCTM OT BEMMYMHbI TMOPOCTaTUYECKOrO Hanopa BoAbl U AOMYCTMMOW OTHOCUTENbHOM
BNa)XHOCTU B 3aLLMLLAEMOM NMOMELLEHNM COrnacHo Tabnuue 6.

2120 Tabnuua 6 KonuyecTBO CrnoeB OKMeevHow ruapousonsaumMmM HaumeHoBaHue rvapousonpu
OTHOCUTENbHON BNaXXHOCTN nomeLleHnn, % nauum MeHee Cebliwe 75 MNpoTuB rugpoctaTtnyeckoro Hanopa
80 5 M T0 Xe, 6bonee 5 M 'MapoON30NALNOHHBIA KOBEP CMEAYET pacnosaraTe CO CTOPOHbI Hanopa Bodbl C
obsi3aTenbHbIM 3aLUUTHLIM OrpaXKaeHNeM B BUAE KUPMUYHOW CTeHbl, BETOHHLIX NNNT, acboLeMeHTHbIX
NNCTOB W ApYrMX MaTepuarnoB YCTPOWCTBO OKIEEHHOW MMApOU30onsLmMmn AOMKHO BbINONHATLECS no CHul
«M30ns1uMOHHbIE N OTAENOYHbIE NOKPLITUSAY MPenMyLLIECTBOM NONMUITUIIEHOBBIX MIIEHOK MO CPaBHEHUIO C
APYrMMM  BUOAMU  TMAPOU3ONSALMOHHBIX MaTepuanoB SBMASIETCS MX THUIOCTOMKOCTb UM BbICOKasi
KOPPO3MOHHasa CTOMKOCTb B arpeccuBHbIX cpegax. OgHako n3-3a HEBBLICOKOW MEXaHU4eCKOM MPOYHOCTU
nneHkn TonwuHon 0,2 MM ee HeoHXxoaUMO 3aLULLaTL TEMM e BUTYMHbIMU PYFIOHHBIMY MaTepuanamv B
1 cnon. [Ina cknemBaHus NONM3TUIEHOBbLIX MMEHOK NPUMEHSIOT CrneLManbHble KNnen u Kneswmue MacTukm
(88M, YMC-50, BKC, MINT-70 n gp.). Yawlie Bcero nonnMatMneHOBYH NEHKY HAaKMeMBatoT Ha KOHCTPYKLMIO
Ha OWTyMe C YCTPOMCTBOM 3alyMTHbIX cTeHok. ObnuuoBoyvHas rugpousonsaums A. MeTtannuueckas
rmgpousonauna MeTannuyeckyo rMapou3onsaunIo BbIMNOMHSIT B BUAE CNMOLIHOrO orpaxaeHus us
CTarnbHbIX NIUCTOB TOMLLMHOW HE MEHee 4 MM, COeUHEHHbIX Mexay cobOol Mpu NOMOLLM CBapKM (BCTLIK U
BHaxXmeCTKy), a C U30NMPyeMOW KOHCTPYKUMEN - aHKepaMu, 3agenbiBaeMbiMn B 6eToH. MeTannuyeckas
rmapounsonsiuns obnagaet BbICOKOM MPOYHOCTbI, BOOOHEMNPOHMLAEMOCTHIO W [OOMrOBEYHOCTbH Mpu
OonblMX OaBneHWsiX BoAbl, HO goporas U MHOroferibHas, No3ToOMy MPUMMEHEHME MEeTannon3onsauumn
OrpaHn4eHo.

22 21 MeTtannuyeckas ruapou3onauusa MNpUMEHSETCS B Cnegylowux cryyasx: - npu 6onbliom
rmapocTaTUY4ecKkoM Hamope, Korda [Apyrue Buabl rmgpousonsumm He 3adpekTMBHbI M TpebyeTcs
obecneynTb MOCTOSIHHYIO CYXOCTb MOMELLEHUs; - ANs U30MNsSUMM  KOHCTPYKLUMW, MNoABeprawLmnxcs
BO34ENCTBMIO MOBbIWEHHbIX TemnepaTyp (cBbiwe 80 C); - npyv 3HAYUTENbHBIX MEXAHUYECKMX
BO3OENCTBUAX; - MpU MMAPOU3ONALMM  OTAENbHbLIX MNPUAMKOB CIIOXHOW doopMbl  MeTannuyeckyto
rMOpomn3oNsALMIO YCTpanBaloT, Kak NpaBuio, C BHYTPEHHEN MOBEPXHOCTU OrpaXKaatLmx KOHCTPYKLNA, YTO
AaeT BO3MOXHOCTb MpUW 3KCNIyaTaunm yCTpaHATb Teudb. [1py NpyMeHeHnn Hapy>KHOW rmaponsonsaumnm oHa
OO/MKHa ObITh 3awmuieHa oT Koppo3um cornacHo CHull «3awmrta CcTpoMTENbHbBIX KOHCTPYKUMIA OT
Koppo3um» Bce anemeHTbl MeTannmyeckon rugpomsonsumm (obnuuoska, pebpa, aHkepa) HazHayaloTCs B
Ka)XJOM KOHKPETHOM Criyyae no pacyeTy Ha MPOYHOCTb C Y4€TOM AaBMEHMS BOAbl U AaBreHns 6ETOHHOM
CMeCM Ha CTarnbHy OBLIMBKY, NCNONb3yEMYHO Kak onanybky npyu 6E€TOHMPOBAHUN KOHCTPYKLMK, a Takke
LIeMEHTHOro pacTBopa, HarHeTaemMoro 3a cranbHyo obLwmBky nog aasnexHvem 0,2-0,3 MlMa. B. Jluctosas
rmgpousonsaunsa M3 NonMMepHbIX mMatepuanoB JlnctoBas rmaponsonsaumst U3 NOAMMEpHbIX Matepuanos
npeacraBnsaeT cobor 0gHOCMNOVHbLIV KOBEP M3 NNCTOB TOMWMHON 1-2 MM, COeAMHEHHbIX MeXay cobon B
CTblKax CBapKoW wunu cknemBaHneMm. KpenneHue -nuUCTOB K W30MMpyeMOM MNOBEPXHOCTU MOXET
OCYLLECTBNATLCS A06ensMn, rBo3asiMu, NPWKMMHBIMW MTaHKaMU UITM HAKIMEUBATBLCSl HA MACTUKaX, KNesix
M T.O., a Takke MOryT MPUMEHSATbLCA MONUITUIIEHOBbIE TNWUCTbI C aHKEpHbIMUM pebpamu, KoTopble
obecneumBaloT  3akpenneHne nuctoB B OeToH npu  GeToHupoBaHuM  [mgpousondums w3
NPOUNINPOBaAHHOIO MOSIMSTUIIEHOBOMO NINCTA MOXET NMPUMEHATLCA AN 3alnTbl COOPHBLIX KOHCTPYKLNNA,
nyTemM YCTaHOBKM ee B onanybky 0O GETOHMPOBAHUSA MM NYTEM HaKNEWKM Ha COOPHbIA SMNEMEHT C
MOMOLLBIO MOMMMEPCUIIMKaTHOro coctaBa TonwmHor 10 mm. Mexgy cobon nonuaTuneHoBble NUCTI

COEAMHSIIOTCS CThIKOBBIMU, HAXNIECTOYHBIMU 1 YTOBbLIMU LUBAMWU B COOTBETCTBMM C TpebosaHuamu TOCT
*

23 22 3. TngPon3onAuUnA JEOPMALMOHHBIX w B 0 B  MPOIMNYCKA TPYE 3.1. T'mgpousonsauns
AedOopMaLMOHHbIX LIBOB B NOA3EMHbIX MOMELLEHUAX NPU OTCYTCTBMU MOA3EMHbIX BOA OCYLLECTBNsSeTCA
YCTAHOBKOW B LLOB MPOCMOSIEHHON [OCKM, OGEpHYyTON pyOepoMaoM C mnocreayollen 3afernkon LuBa
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NMPOCMONEHHON naknenm (unu Apyrum repMeTU3MpyLWuM MaTepuanom) U 3anekaHkon BHYTPEHHEWN
NMOBEPXHOCTM LUBA LEMEHTHbIM pacTBopoM (puc. 2a). [Npu cOOpHbIX kene306eTOHHbIX 3NIeMeHTax C
HebOomMbLION TOMWWUHON CTEHOK ( MM) TMAPOU3ONSLMA MOXET OCYLLECTBIATLCA C MOMOLLBIO XryTa Nakmnm
NPONUTaHHOrO BUTYMOM C 3aneKkaHKoW BHYTPEHHEN NOBEPXHOCTM LWBA LLEMEHTHLIM pacTBopoMm (puc. 26) I
ngpousonaums  gedopMauMoOHHbLIX  LWBOB  MpM  LWITYKATypHOW  acdanbToBOM  rmapousonsaumm
OCYLLECTBMNAETCA C MOMOLLbIO CTallbHbIX KOMMEHCATOPOB W FEPHUTOBOMO LUHYpa, MPWXUMaeMbIX K
N30NMPYEMON KOHCTPYKUMM aHKepHbIMW Gontamu, ycTaHaBnMBaembiMU B OETOHHOW noAaroToBke (4Ns
OHVLIA) unu npuBapuBaeMbiX K creunanbHbiM 3aknagHbiM getansMm (Ona CTeH U NepekpbITUi) C
nocnegyoLen obaenkon wBa cornacHo pvc I ngpounsonsums 4edopMaLMOoHHbIX LWBOB MPU LLEMEHTHOM
LWITYKaTYpPHON rMapov3oNsUMM OCYLLECTBNAETCA MyTeM YCTaHOBKM B Teno OeToHa MeTarfMHECKMX,
NnacTMacCcoBbIX MMM PE3MHOBLIX KOMMEHCATOPOB, MPOCMOMIEHHOW [OCKM oBepHyTonm pybepongom u
pasnvHHBIM TEPMETUSNPYIOLLMX MaTepuanoB B COOTBETCTBMM C puc. 4. 3TOT TN KOHCTPYKTUBHOIO
peLleHns rmapomn3onsaummn eopMaumoHHbIX LWBOB MOXET ObIiTb MCMOMb30BaH U B CliyHae NpYMEHEHNs
acdanbToBOWN rMapon3onaLnn.

24 23 Pwc. 2 Tnpgpounsonsauns 4eopMaLMOHHbIX LWBOB B MOMELLEHMSAX MPU OTCYTCTBUM NOA3EMHbIX BOZ a)
B MOHOJTUTHBIX MAcCHBHbIX KOHCTPYKUMSIX; 6) B TOHKOCTEHHbIX COOPHbLIX KOHCTPYKUMAX. 1 - (OyHOAMEHT; 2-
NpoCMOeHHas focka, 06epHyTas ToneM; 3 - NPOCMOIIeHHas Nakrns; 4- LeMEHTHbIV pacTBop; 5 - npoknagka
pe3nHoBas nopucrasi; 6 - GuTymHasa mactuka (NONMMMEPHbIV repMeTUK); 7 - MeTarnIM4ecknii KomneHcaTop;
8 - non; 9 - nnuta nepekpbiTus; 10 - xene3obeToHHast NuTa gHULWA; 11 - TPYHT.

2524 Pwuc. 3 Twugpomsonaumsi AOedOpPMaUMOHHONO LWBa B LWTyKaTypHOW ruapousonsuumn a)
AedopMaLMOHHbBIA OB B nepekpbiTun; 6) TO ke B AHuWe; B) TO ke B cTeHe. 1- acdanbtoBas
rmapomvsonsaums; 2 - apMupyowmii cnowm; 3 - BUTymHas MacTuka; 4 - Nnpoknagka pe3anHoas nopucras; 5 -
3alMTHas CTSXKKa M3 LLEMEHTHOro pactBopa; 6 - LEMEHTHbIN pacTBOp; 7 - XryT naknu; 8 - noAroToBka u3
OeToHa; 9 - nnuTa xenesobeTtoHHas; 10 - 3awmTHas CTeHka; 11 - meTannuyeckuii KomneHcartop; 12 -
nsonnpyemas KOHCTPYKUMS; 13 - rPyHT.

26 25 Puc. 4 wtykatypHou rugpousonsumm 'vapousonsumsa aedopMaLumMoHHOro Wea npu LemeHTHou 1 -
NnoAroToBKa 13 6eToHa; 2 - MPOCMONIEHHas Nakns; 3 - WTykaTypHas ruapon3onsaums; 4 - 3almuTHas CTsbkka
M3 LUEeMEHTHOro pacTtBopa; 5 - XryT Mmaknu, NponuTaHHbIi OUTymMoM; 6 - gBa cros rmgpousona; 7 -
apMUpYOLLMIA Criow; 8 - MpOCMOIeHHast 4ocka; 9 - MeTannuyeckun komneHcatop; 10 - GBUTYMHast MacTuKa;
11 - uemMeHTHbIN pacTBop; 12 - nsonupyemas KOHCTpyKUumst; 13 - rpyHT.

2726 Puc. 5 [edopmaumoHHbIn 1 TemnepaTypHO-yCaJouHbIN LLOB C MNPOKNaaKoW antoMUHUEBBLIX
PYMNOHHbIX noroc 1 - anoMuHuMi TonwmHon 0,5-1 MMm; 2 - rmgpomnsonaums; 3 - LEeMeHTHbIA pacTeop; 4-
npocMmorieHHasl gocka, obepHyTas Tonem; 5 - mpocMorneHHas nakns; 6- 6eToHHas noaroToBka; 7 -
3alUMTHAs KMPNUYHAsA CTEHKA; 8 - rpyHT.

28 gna gHuw \/ ana cted (/. iw. \/A{yy Y j--ZZ, TZ/7/'\.7 /A TMYNYI'l iminn.m- /1 /1 1TTTY TS ATIT
WY 771 Ku _WV M/ AK12 Puc. 6 JecdopmaunoHHbIe 1 TEMMepaTypHO-yCaaoUHble LWBbl C MegHbIMU (MIn
pPEe3VHOBLIMU) KOMMEHcaTopamn a) MNpu TOPKPET-LUTYKaTypHOW ruapomsonsaumun; ©) npu OKrNneeHHowm
rmgpousonsauun. 1- KOMNeHcaTop; 2 - TOpPKpeT-LTyKaTypka; 3 - LEeMEHTHbIN pacTBop; 4 - acdansTtoBas
MacTuKa; 5 - npocMorneHHasn gocka, obepHyTast Tonem; 6 - nuTon accanbT; 7 - 6eToHHas NoaroToBka; 8 -
npocmorieHHasi nakns; 9 - pynoHHas rmgpousonauus; 10 - IpoCMONEHHbIN XryT; 11 - KUpNMYHasa 3almnTHada
CTeHKa; 12 - rpyHT.

29 Mpw okneeyvHou rmaponsonNALUM rmapou3onALMa AedopMaLIMOHHBIX LLIBOB MOXEeT OCYLLECTBNATLCA: a)
M3 anioMUHUEBLIX UMW MEAHbLIX PYIOHHBIX MONOC, NPOKMNaAbiBaeMbIX C BHELUHER CTOPOHbI LIBa MeXay
CrNOSIMW  OKIleeyHol rugpomsonsauum (puc. 5); 6) c Ucnonb3oBaHMEM MefHbIX, PE3UHOBbLIX WK
NnacTMaccoBbIX KOMMEHCATOPOB, YCTaHaBNMBaeMbIX B Tene dyHaameHTa (puc. 6); B) co cTanbHbIMK
CbEeMHbIMM KOMMeHcaTopaMu, yCTaHaBNMBaAeMbIMU C BHYTPEHHEN CTOPOHbI MOMELLIEHMS, NO3BOMSHOWUMM
Npov3BOAMTbL PEBU3NIO LUBA W 3aMeHYy KOMMEHCATOPOB B criyyae Heobxoaumoctu (puc. 7) [Mpu
MeTanmMyecko OGNMULOBOYHON TMAPOM3ONSALMK, KOTOpasl, Kak MpaBuIio, YCTpavBaeTCs BHYTPU
MOMELLEHNs, repMeTm3aums AedOpMaUMOHHbIX LUBOB OCYLLECTBISETCH C MOMOLLBbI  CTaslbHbIX
KOMMEHCaTopOoB, NPMBapMBaEMbIX K METANIMYECKO n3onsauum Mponyck TeXHONorMyYeckmux Tpy6onpoBoaos
yepes MMOpPOM3ONALMI0O MOXET OCYLLECTBNATLCA HabWBHLIMM M HaXWMHBLIMK canbHUKaMmu. HabusHble
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CanbHVKN NPYMEHSIOTCS FMaBHbIM 06pa3om Npu KanunNnapHOM NoAcoce BoAbl, @ MPYKUMHbBIE MPU HANMYnm
NoA3eMHbIX BOA, CO34aloLWwmux rmgpoctatnyecknii Hanop. MNMpumep peleHns HabuBHOMO canbHMKa NokasaH
Ha pucyHke 8, a NPWXUMHOro - Ha pucyHke [pu nponycke 4epes rugpousonsauuio Tpyd Heobxoammo
npegycmatpmBaTbh YCTAHOBKY 3akrfafHbIX YacTen ¢ hnaHuammn unm npmBapky K nponyckaembiM geTansm
YNNOTHUTENbHbIX briaHueB. 3aknaaHble YacTu, Kak NpaBuno, criegyeT aenatb M3 Tpyb guameTpom Gonee
anameTpa nponyckaemMblx AeTanen, a pnaHupbl LUIMPUHOM He MeHee 12 cMm.

3029 a) 6) Puc. 7 dedopmaumoHHble U TemnepaTypHO-ycagouHble LBbl CO CTallbHbIMW ChEMHbIMU
KOMneHcaTopamu a) anga gHuwl; ©) ana creH. | - xenesobetoHHoe AHuLLe; 2 - 6eTOHHasa NOAroToBKa; 3 -
BblpaBHMBAKOLWAA LEMEHTHAA CTSXKKa; 4 - 3aliMTHaa LeMEeHTHasa CTSXKKa; 5 - NpocMoneHHas gocka; 6 -
rEPHUTOBbLIV LLUHYP Ha TUOKOMOBOW MacTuKe; 7 - OKNeeHHas rmapomsonsaums (OCHOBHas); 8 - CTEKNOTKaHb,
nponutaHHasi BuTymom; 9 - komneHcaTop 13 OLMHKOBAHHOW cTanun 6 = 3 MM (NprvBapuBaeTcs K 3aknagHbiM
AeTtansim BogoHenpoHuuaembiM Weom); 10 - 3aknagHble getanu; |l - npocmoneHHas nakns; 12 - GutymHas
MacTuka (nokpacka); 13 - LeMeHTHbI pacTBop; 14 - xene3obeToHHas cTeHa; 15 - NPUXKUMHasi CTEHKa.

31 30 Puc. 8 Cxema ycTporcTBa nponycka TexHOnorm4ecknx TpybonpoBoAoB Yepes rmapon3onsumio ¢
HabUBHbBIM CanbHMKOM 1 - XXIryT Naknu, NPONUTaHHbLIN BUTYMOM; 2 - repMeTHK; 3 - LEeMEHTHas 3a4yekaHka; 4
- rmgponsonaumst (okpacoyHas); 5 - TexHonormdeckuii Tpyoonposos; 6 - nsonupyemasi KOHCTPYKUMS.

32 31 Puc. 9 Cxema yCTpoOWCTBa MpOoMnycka TEXHONOrM4Yecknx TpyobonpoBodoB vepes rmapom3onsauunio ¢
NMPWXXUMHbBIM CanbHUKOM 1 - NPMXXKMMHOW CarnbHUK; 2 - TEXHONOrMYeckuin TpyoonpoBoa; 3 - ynnoTHsilowas
HabuBKa; 4 - rnapom3onauus; 5 - nsonupyemasi KOHCTpyKUmst; 6 - npMBapHon donaHelu,.

33 32 4. KOHCTPYKUUA MBOPOUN3O0NALUNN ToHHenu, kaHanbl 4.1. Fnapon3onsaumio TOHHeNen cnegyet
OCYLLECTBMNATH B 3aBMCMMOCTM OT [OMYyCKAaeEMOW BNaXHOCTM BO3dyXxa B HUX W  BEIUYMHBI
rmapocTaTUYeckoro Hamopa BoAbl, a B HeobXoOUMbIX Criydasix M C y4eTOM TPELYUHOCTOMKOCTM
KOHCTpyKumi. lNewexoaHble n kabenbHble TOHHENW credyeT OTHOCWUTb K MOMELLEHWsIM C OOMYyCTMMOMN
OTHOCUTENBHON BIIaXXHOCTbI0O MeHee 60 %. KOMMYyHMKaUMOHHBbIE TOHHENW, KaHamnbl U TPaHCNOPTEPHbIE
NoA3eMHble TOHHENM criefyeT OTHOCUTb K MOMELLEHMSAM C JOMYCTUMOW OTHOCUTENBHOW BNaXHOCTbIO % B
TOHHENAX N KaHanax, HaxoAsaLWMXCA Bbllle YPOBHS IPYHTOBbLIX BOA, M HAXOOSALMXCA BHE 34aHUs, a Takke
pacrnonaraembix B 34aHNsIX C MOKpPbIM MPOLECCOM, criedyeTt npegycMaTpmBaTh, Kak NpaBumno, OKpacodHyto
rMapoun3onNsALMIO C yCTPOMCTBOM B YPOBHE BEpXa NEPEKPLITUS OKNEEHHON rMapon3onsaLmu, pacrnonaraemom
no LeMEeHTHON CTshkKke, Heobxoammon anga obpasosaHus ykroHa (puc. 10) MNMpu Hanmymum rpyHTOBbLIX BOA
KOHCTPYKTUBHbIE PELLUEHUS LUTYKATYPHOWN, OKNEEHHOW N CTanbHOW MMApPOU30nsLMM TOHHENEN U KaHanos
npuBeaeHbl COOTBETCTBEHHO Ha pucyHkax 11, 12 n 13. MNpu npumeHeHnn meTannu4eckon rmaponsonaunm
B CTanbHOM OONUUOBKE OHULLA HEOOXOOUMO NPedyCMOTPETb OTBEPCTUSt AN HarHeTaHusl B MOfoCTv
LleMEeHTHOro pacTteopa.

34 33 Puc. 10 MN'mapousonsiumsa TOHHENs Npu OTCYTCTBUM NoA3EMHbIX BoA, 1 - OkpacoyHast rmapomn3onsaums;
2 - oKkneeHHas rmgpousonsauus; 3 - LUeMeHTHas CTsbkka; 4 - 6eToHHas noAaroToBka; 5 - nsonupyemas
KOHCTPYKUMS.

3534 Puc. 11 nopsemHbix Bog OkneeHHas rnapousonsumsi TOHHenss npu Hanmdum 1 - 6eToHHas
noaroToBka; 2 - BblpaBHMBaKOLAA LEMEHTHas CTshKKa; 3- OKMeeHHas rmgpousonauusd; 4 - 3awurtHas
LleMEHTHas CTsSXKa; 5 - )xene30beToHHOe AHuLLE; 6 - 3aluTHas CTEHKA; 7 - 0bMa3odHasi rMgpomn3onsauus;
8 - cTeHa; 9 - cTeknoTkaHb, NnponuTaHHas 6Gutymom; 10 - 6ETOHHbIN BbIpaBHMBAOLLUIA CIION.

36 35 Puc. 12 npn Hannumm nogsemHblx Bofd LUTykaTypHasa ueMeHTHas ruapomsonsaumst ToHHens 1 -
»Kene3obeToHHas cTeHa; 2 - kene3obeToHHOe AHULLE TOHHENS; 3 - 3alUTHbIN LEMEHTHbIA crowt; 4 - INTOn
acanbT; 5 - beToHHasa NoAroToBKa; 6 - LeMeHTHast TOPKPET-LUTYKaTypKa; 7 - obMasovHas ruapounsonsums;
8 - cron pyrnoHHOro matepuana Ha GUTYMHON MacTuKe.

37 36 Puc. 13 nogsemHbix Bog MeTtannuyeckas rmaponsonaums TOHHeNs npu Hanudmm 1 - 3aknagHas
aetanb; 2 - NUCTblI MeTannNuM4eckon rmgponsonaunn; 3 - yronok; 4 - LeMeHTHbIN pacTBop; 5 - oTBepcTMe
AN HarHeTaHWUsl LEMEHTHOro pacTBopa M €TOAOM WHBLEKTUPOBaHUS N OA4 OaBleHueMm; 6 - cranbHas
Haknagka.
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38 37 Tlogeanbl 4.4. 3awmTy NoABanbHbIX MOMELLEHWUA OT MOA3EMHbLIX BOA CnegyeT, Kak MpaBuio,
OCYLLeCTBMNATbL NyTEM YCTPONCTBA NINAacToBbIX APeHaxen. [TnacToBble ApeHaXn HaANEXUT NPUMEHSATL NpK
KoatpdpuumenTe cunbTpaumm rpyHta He Bonee 5 m/cyTkm (cynecw, CYriMHKW, MENKO3EpPHUCTbIE U
nbinesatble necku). MNnacToBbIn ApeHax criegyeT yknaablBaTb Nog BCeM 3arnybneHHbIM nomelleHnem. B
TPELYMHOBATO-CKanbHbIX U KPYNHOOBNOMOYHBIX FPYHTax pekoMeHayeTCcs yCcTpavMBaTb OOHOCIONHYIO, a B
necyaHblX U MMUHUCTBIX TPYHTax ABYXCMNOWHYIO NecyaHo-rpaBuinHyto noctens (puc. 14). na otsoaa Bodbl
13 NNacToBOro ApeHaxka B NIMBHECTOYHYIO CeTb UMM K cneumanbHbiM CTaHUMAM nepekadku Heobxoaumo
yKnagbiBaTb Tpyb4yaTtblie ApeHbl C MUHUMarbHbIM yknoHom 0,005. [na NuHeRHbIX OpeH pekoMeHAyeTcs
NPUMEHATb Xerne3obeToHHble U Kepamuyeckne TpyObl, a B YCNOBUSIX arpecCUBHbIX NMOA3EMHbIX BO4 -
TONbKO Kepammyeckue. LLnpuHa nnacToBoro gpeHaxa B OAHY CTOPOHY A0 TpyG4yaTon ApeHbl He JoMKHa
npesbiwatb 30 M, Npy 3TOM AHY KOTfIOBaHa HeO6XoAMMO MpuAaaBaTh YKIOH B CTOPOHY APEHbI He MeHee
0,01. MNpn manon wWnpuHe coopyXeHust (0o 5 M) BO3MOXHA ropM3oHTanbHas niaHupoBka. MpuCTeHHbIN
APEHaXX NoA3eMHbIX NOMELLEHNA OTCbINAaeTca 40 MAaKCUMarbHOMO pacyeTHOro YPOBHS rPYHTOBLIX BOA U3
cpedHuX U KpyrnHbIX neckoB B cnydae, korga yCTPOMCTBO ApPEHaXen TeXHUYeCKU HEBO3MOXHO WMu
9KOHOMMYECKM HelenecoobpasHo, criegyeT npegycMaTpuBaTh rmgponsonsauuio.

3938 «B ' < no 05 B PHAOKKAIMMbI/ 7?7 Puc. 14 lNnactoBble gpeHaxW a) B TPELUMHOBATO-CKAlbHbIX U
KPYNHOOOMOMOYHbLIX FPyHTaXx; 0) B MecYaHbIX U MMUHUCTLIX TPYHTaxX. 1 - 3alNTHBIN OETOHHbIV CMOW; 2 - TONb
(nepramuH) - 1 crion; 3 - rpaBui (KPYMHOCTbIO 3-25 MM); 4 - eCTECTBEHHbI TPYHT OCHOBaHMS; 5 - Necok
(kpynHocTbto 0,25-1 mm).

40 39 Puc. 15 Cxema gpeHaxa MOAMNOPHbIX CTEH a) NpM BOAOHOCHBLIX FPyHTax 3acbinku; 6) To xe, npu
BOAOYMOPHbIX. 1 - oBpaTHasa 3acbinka BOLOHOCHBLIM FPYHTOM; 2 - ApPEHaXHbIA KomnnekTop (webeHb nnm
rpaBuUi KPYMHOCTBIO MM); 3 - MECOK CpeaHeln KpYNHOCTU; 4 - ApeHaXHble 0TBepcTUA agunametpom 50 Mm ¢
MHTepBanoMm 3 unm 6 M; 5 - rpyHT eCTeCTBEHHOro 3aneraHusi; 6 - obpaTHasa 3acbifnka BOOOYMOPHbLIM
FPYHTOM; 7 - NPUCTEHHbIN MEeCYaHbI OpPeHaXx U3 Necka cpeaHen KPYnHOCTU; 8 - Crion XXNPHOW rmuHbl (h =
200 mm).

41Y HapyXHbIX CTEeH 34aHulm C nogBanaMuM Heobxogumo  npegycmatpuBaTtb — YCTPOWCTBO
BOAOHEMNPOHULLAEMON OTMOCTKM U3 NIMTOro accanbTa no 6eTOHHOW NOATOTOBKE Ha YPOBHE MITaHUPOBOYHOM
OTMETKM rpyHTa. [Mapomnsonaumio B CTeHax crieqyeTt pacnonaraTtb Ha BbicoTe 0, ,5 M OT nnaHnMpoBOYHOM
OTMETKM (BbILLE YPOBHS NMPUMbIKAHUS OTMOCTKM). ECnin non pacnonoxeH HuwXe NiaHUpOBOYHOW OTMETKM,
TO B CTEHax nop, nornoM Heobxoanmo npegycmaTpvBaTth YCTPOMCTBO BTOPOW rugponsonauun. NognopHelie
cTeHbl 4.7. [loBEpPXHOCTb MOAMNOPHBLIX CTEH, OOpaLleHHas B CTOPOHY 3acbInku JOMKHa ObiTb 3alumieHa
oKkpacoudHon rugpomsonsaumenn [pyn  pacnonoxeHuWn nOAMNOPHbIX CTEH BHE 34aHus  crnegyeTt
npegycmatpvBaTtb CO CTOPOHbI FPyHTa MPUCTEHHbIN gpeHax (puc. 15). B ocHoBaHun gpeHaxa cnegyet
yCTpamBaTb MNOATOTOBKY W3 XMPHOW rMuHbl TonwuHon 200 mm ¢ yknoHom 0,05 B CTOPOHY CTEHbI.
MpucteHHbIn ApeHax TonwmHon 300 MM BBINOMHAETCH M3 necka cpeaHen KpynHocTw. [peHakHbIn
KONMEeKTop U3 LWebHs nnm rpaBmns KPYNHOCTbLIO MM crieayeT yCcTpauBaTh C NPOAOSNbHbIM YKIOHOM HE MeHee
0,04. B nuueBbIx anemMeHTax NoAnopHbIX CTEH HEOOXOAMMO MpefycMaTpuBaTbh ApPEHaXHble OTBEPCTUS
anameTpom 50 MM yepes 3-6 M. Ha KocoropHbIx y4acTkax € Lerbio 0TBOAa aTMOCdePHbIX BOA, 3a ThiNbHOM
rpaHbo MOAMOPHOWM CTEHbl OOIMKEeH OblTb NPedyCMOTPEH BOLOOTBOAHbLIM KioBeT. PyHoameHThl 4.9.
'apousonsauuio pyHAaMeHTOB, HAXOOSALWMXCS B HearpeCcCMBHbIX Cpedax, Kak NpaBuio, npegycMaTpuBaTh
He cnegyer, a AN 3aWnTbl CTEH U OPYTUX CTOALNX Ha hyHOAMEHTE KOHCTPYKLMI OT KanumnsipHOW Bnaru
HeoOxoaMMo  npegycmaTpvBaTbh  MPOTUBOKANUIMSAPHYK  rugpousonsumio  [poTuBoKanumnsipHyto
rmapounsonaunio cnegyeT yknagbiBaTb HAaCyxo MO BbIPOBHEHHOW MOBEPXHOCTU U3 [BYX CIIOEB PYNTIOHHOMO
MaTtepuana. Ecnv cTeHbl ucnbITbIBAKOT pacTsarvBarlMe Wnu casurarvolime, a Takke 3HaunuTerbHble
CKUMAILLME  Harpysky, NPOTUBOKANUNSAPHYO rMapousonaumio  criegyet npegycMartpuBatb M3
LIeMEHTHOro pacTBopa coctaBa 1:2 TOMNWMHON MM.

42 lNMpwn HaNMMYMM arpeccuBHbIX NOA3EMHbIX BOA 3aLUMTHbIE NOKpbITUA (Tvnbl ... VIII) cnegyeT HasHadvaTh B
3aBMCMMOCTM OT CTEMNeHM arpeccuBHOCTM cpefdbl cornacHo Tabnuvue 7. Boibop Tuna nokpbiTus
NPYMEHUTENBHO K onpeaeneHHoOMY Buay ene3obeToHHbIX KOHCTPYKLMIA criegyeT Npon3BoauTb COrnacHo
Tabnuue 8. Tabnuua 7 Twunbl MOKPbLITUS TMAPOM3ONAUMM B 3@BUCUMOCTM OT CTEMEHW arpecCUMBHOIO
BO3eNCTBMS Noa3eMHbIX BoA. CTeneHb arpeCcMBHONO BO3aencTanst nog3emMHbix Boa Tun HammeHoBaHune
3aLUMTINOKPLITUA HOrO MOKPbITUS crnabas cpegHss cunbHas 1. OkpacoudHble nokpbiTMa | ButymHble
NOKPbITUA XonogHble u ropsume || butymHo-nonumeptsie Il MNonumepHsble nakokpacoyHble + > + + [V
MonumepHble anokcuaHble +*> +*> + 2. LlITykaTypHble acdanbToBble U NuTble nokpbiTvsa V LUTykaTypHble
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actanbToBble + > + - VI Jlutble acdanbtoBble OkneeHHble NokpbiTUs VIl OkneeHHble GUTYMHbIE
(pynoHHble) +*> + > + VIl OkneeHHoe nonMmepHoe (PySIoHHOE) +*> +*> + «+» - pEKOMEHOYEeTCH; «-» - He
aonyckaeTtcs *) - npyM COOTBETCTBYIOLLEM 060CHOBaHMMN

43 42 Tabnuua 8 Beibop Tuna rugpomsonaumm ons 3awutbl NOA3EMHbLIX KOHCTPYKUUA OT BO3OENCTBUS
arpeccmBHbIX NOA3EMHbIX Bog n/M HanmeHoBaHMe NOA3EMHbIX KOHCTPYKUMI MaccuBHble dhyHOAMEHTbI
(byHOameHTbl 060pyAOBaHUSA, KONTOHH 34aHUA U COOPYXXEHUI, PyHOAMEHTHbIE NNUTLI ToNwmMHON Gonee
0,5 m n gp.) C60opHbIE N MOHONMUTHbIE KOHCTPYKUMM TOMWMHOM MeHee 0,5 M (MOAMOpHbLIE CTEHHI,
yHOAMEHTHbIE NNUTLI, CBalHble pocTBepkn K np.) Cean, dyHOAAMEHTHbIE W LIOKOfMbHbIe Banku n ap.
CTteneHb BO3OeNCTBUS arpeccuBHbIX Nog3eMHbIX BoA cnabasi cpegHaa cunbHaga | I, VL VIEIT L, VIV,
VI T 11V CTeneHb arpeccnBHOrO BO3AENCTBUS MOA3EMHbIX BOA ycTaHaBnuBaetcs no CHull "3awumTta
CTpOUTENbHbIX KOHCTPYKLMIA OT Koppo3suun". MNpn cpegHen n cunbHoOW cTeneHn BO3AENCTBUS arpeCcCmBHbIX
BOJ, MOBEPXHOCTU KOHCTPYKLMIK, pacrnonaraemMble Bbille 3allMTHOM TMAPOM3ONALUKM, OKpalluBalTCH
ropsumm OutymMmoM 3a 2 pasa. [Mpumepbl ycTpolcTBa ruapousonsumn yHOaMeHTOB Mpu Hanmvymm
arpeccuBHbIX MOA3EMHbIX BOA NPUBEAEHbLI B MPUMOXKEHUN 2.

44 43 5. TUPOM3ONALUMA NOA3EMHBLIX COOPYXEHUW, BO3BOOAMMbIX CMNELMANBHBIMA
CMNOCOBAMU  Tlpn  HeOBGXOAUMOCTW  BbIMOSIHEHUS  TMAPOU3ONALUN  MOA3EMHbBIX  COOPYXKEHUN,
CTPOUTENLCTBO KOTOPbLIX BeAeTcs crnocobamu, MWCKMoYaloWmMMM OOCTYN K HapyXHOW MNOBEPXHOCTU
COOpY>xeHui (cnocobbl "cTeHa B rpyHTE" "cekyLume cBamn”, onyckHble KONOALbI, NPOAaBNMBaHNE 0O LEMHbIX
Kene300eTOHHbLIX 3/IEMEHTOB, LLMTOBAas MPoOXoaka 1 T.M.), TEXHOMNOrs Npon3BOACTBA MTMAPON30NALNOHHBIX
paboT oTnmyaeTca ocobon cneundUuKon, YUUTBIBAIOLLEN KaK KOHCTPYKTMBHOE pELLEHNE COOPYXEHWS, Tak
1 NPUMEHEHMEe crneumanbHoro obopyaoBaHns Anst nponssoacTea aTnx pabot. Cnocob "cteHa B rpyHTe 5.1.
CTpoutenbCTBO MOA3EMHbBIX COOPYXXEHUI crnocoboM "cTeHa B TrpyHTE" COCTOMT B NepBoOMavaribHOM
YCTPOWCTBE B PYHTE TpaHLleu, 3anofHAEeMOWN MMHUCTBIM PacTBOPOM, C MOCMEAYLWUM BbITECHEHUEM
3TOro pactBopa MOHONUTHbIM GETOHOM MM COOPHBLIMM KOHCTPYKUMSIMU CTEH COOpyXeHun (puc. 16)
BoooHenpoHMLaeMOCTb COOPY>KEHUIN, BO3BOANMbIX CNOCOOOM "CTeHa B rpyHTe" obecneudnBaeTcs, npexae
BCEro, 3a CYeT BOAOHEMNPOHMLAEMOCTU CaMMX KOHCTPYKUUIN, a Takke 3a CYET NPUMEHEHUs MeaneHHo
TBEPOEHOLIEro T[MMHUCTO-UEMEHTHOIO pacTBopa, MpPUMMEHSieMOro npu paspaboTke KoTnoBaHa [ns
nonyyeHnss BOAOHeNpoHuuaemoro 6etoHa Bbicokon nnoTHoctu (W6 n Bonee) LWMPOKO NPUMEHSATCA
Xumudeckne pobaBkM, B TOM 4ucrne cynepnnactudukaTopbl, BBeOEHWE KOTOpbIX CrocobeTeyeT
NOBLILLUEHNIO NPOYHOCTM BEeTOHa, ero MOPO30CTOMKOCTU M BoAoHenpoHuuaemoctu o W8-W12. Nmeet
MECTO LUMPOKOE MNPUMEHEHWE cneumanbHblX OEeTOHOB B LENAX MOBbIWEHUS BOAOHEMNPOHMLAEMOCTHU
COOPY>XEHWUI - NonnMmepOeToHOB, GETOHOB Ha OCHOBE Hamnpsrawiowero LemeHTta. [NpuMmeHsaTca Takke
KOHCTPYKUMK (MPEUMYLLLECTBEHHO COOPHbLIE), MOKPLITLIE MW MPOMNUTAHHBLIE Pa3fUYHbLIMU COCTaBaMM.

45 44 Puc. 16 Cxema npounsBoacTea paboT npu Bo3Be4eHMU CTEH CNOCOOOM «CTEeHa B rpyHTE» M3 COOpPHOro
Xene3obeToHa 1 - cOopHas naHenb; 2 - LEMEHTHO-IMUHUCTLIN pacTBop; 3 - pasgenuTenbHblid 3NIEMEHT
(Tpy6a); 4 - xene306eTOHHbIN BOPOTHUK; 5 - 6ETOH HA MEeNKOM 3anonHuTene.

46 CocTaB rM1HOLLEMEHTHOrO pacTBopa yCTaHaBNMBAETCH B 3aBMCMMOCTU OT aKTMBHOCTU LIEMEHTa, Buaa
NPUMEHAEMOWN T[MWHbI, Maporeonorndecknx ycnosun. OPUEHTUPOBOYHLIA COCTaB [MMHOLEMEHTHOrO
pacteopa (no gaHHeiM HNNOCIT) Ha 1 M3 pacTBopa B Kr crieaytoLmii: - 6€TOHUTOBBIN MFIMHOMOPOLLOK ; -
Xnakoe CTekno - 4-6; - LeMeHT MapKu ; - XNIOPUCTLIN Kanbum - 1,5-2.5; - cynegaTtHocnnpToBasa 6apaa -
0,5-1; - Boga [llpwn pacnonoxeHun AHMLLA COOPYXEHWs Bbille BOAOynopa HeobxoouMMo YCTPOMCTBO
rmapousonsaumm OHula, KoTopas BbINOMHAETCA O6blYHbIMKM cnocobamu, npu 3ToM Heobxoauma
TwarenbHas rmaponsonaumst ConpskeHus cTeH ¢ gHnwem. Cnocob " cekylmx cear 5.6. Cnoco® "cekyLmx
cBan" COCTOMT B YCTPOMCTBE HEMPEPLIBHOIO psiga OypoBbIX CBal C UCNONb30BaHNEM 00caaHbIx Tpyb nnm
©eToHMTOBOro pactBopa Ans 0bpa3oBaHUSA repMeTUYHON Orpaxaatollen Unn Hecyulen cTeHbl (puc. 17)
BoooHenpoHMLaeMocTb CTeH M3 "cekywux cBan" obecneymBaeTca 3a CYET MPUMEHEHUSI Mpu UX
BO3BedeHMM OEeTOHOB Ha  paclMpsiloLeMcsl WU Hampsrawwem  UeMeHTe,  YCTPOWCTBOM
NPOTUBOMUNBLTPALIMOHHLIX 3aBEC, TOPKPETUPOBAHMEM BHYTPEHHUX CTEH COOPYXXeHUN. Bo3aMOXHO Takke
YCTPOWCTBO MPOTUBOMUMNBbTPALMOHHBLIX 3aBEC U3 MMNHOLLEMEHTHOro pacTeopa.

47 46 Puc. 17 Cxema npousBoactsa paboT Mpu CTPOUTENLCTBE MOA3EMHbBIX COOPYXXEHUIA CrocoOoM
«CeKyLmux ceany 1 - 6eToHHbIE cBau; 2 - ene3obeToHHbIe cBau; 3 - pa3byprBaemMoe 0TBEpPCTME; 4 - CTeHa
N3 CeKyLmnx ceam; 5 - xxene3obeTOHHbIV BOPOTHNK; 6 - apMaTypHbI Kapkac; 7 - MTMOHepHasa TpaHLUes.
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48 47 Cnocob "o my c K H o r o konogua 5.8. CywHocTb cnocoba OMycKHOro Korogua COCTOUT B
cneayowem. Ha noBepxHOCTU BO3BOOATCS BHELLUHME CTEHbI NOA3EMHOIO COOPY>KEHWS Ha BCHO BbICOTY UMK
€€ 4yacTb M3 MOHOMUTHOro unu cOopHoro >xenesobeToHa. 3aTem U3HYTPU KOHTypa BegeTcsa paspaboTka
rPyHTa, KOHCTPYKLMSA NOCTENEHHO NoA AENCTBUMEM CBOEIO BECa NOrpy>KaeTcs B rpyHT. [1o0 Mmepe norpyxeHus
CTEH NPOU3BOANTCS UX HapaLLMBaHWe 00 NPOEKTHbIX pa3mMepoB (puc. 18). YcrnoBus Norpy>KeHms onyckHbIX
KOMOALEB YryyllalT MyTeM YMEHbLUEHUS CUNT TPEeHWst korogua Mo rpyHTYy pasnuyHbiMKU cnocobamu.
MogMbIB MacCHBHbLIX KOMOALIEB MO3BOMSAET CHU3UTL yCcunusl TpeHus Ha 25 %. MNpu NoKpbITUM HaPYXKHbIX
NMOBEPXHOCTEN CTEH OMYCKHbIX KONOALEB CUHTETUYECKUMU MaTepManamMmu CUnbl TPEHNUSI CHUXKAKOTCS Ha 25
%. CwvHTeTn4YecKkoe MNOKpbITUE OAHOBPEMEHHO sIBNSETCA ruapousonsuven. Hanbonee addpeKkTUBHBIM
CMocobOOM YMEHbBLUEHUSA CUM TPEHUS MpPU MOTPY>KEHUM OMYCKHbIX KOMOALEB SABMASETCA MPUMEHEHUE
TUKCOTPONHOW pyOawkn. MNpn aToM COBCTBEHHLIN BeC Konogua MoXeT ObiTb YMEeHblLleH B 2-3 pasa.
[MpuMeHeHMe TMKCOTPOMHOM pyballky MO3BONSAET PELNTb KOHCTPYKLMIO TOHKOCTEHHbIX KOMOALEB B
cbopHoM keneszobeToHe M obecneunTb WX BOAOHEMNpPOHMUAeMocTb [lpyM ucnonb3oBaHUM COOPHBIX
KOHCprKLI,I/Iﬁ Ona ONyCKHbIX KonodueB CTblKM MeXxay naHenaMun OOJKHbl 3adenblBaTbCA OeToHOM Ha
pacwumpdariemMmca nnm Hanpararowem LemMeHTe rI/I.EI.pOI/I3OJ'IF|LI,VIF| HapPYyXHbIX I'IOBerHOCTeIZ CTEeH ONYCKHbIX
Konoaues nNpun Hanndmnm nog3emMHbiX BOA4 BbINMOJTHAETCA U3 LI.eMeHTHOVI LUTYKaTYpPKn C yCTpOIZCTBOM nosepx
Hee OKPaCOYHOW IMAPOU30NSALMKN, KOTOpble BLIMOMHSIOTCA OO NOrpyXeHus konogua. BepxHioio rpaHuuy
rmapomv3onsiumMm cTeH crnegyeT npuHumatb Ha 0,5 M Bbille MakCMMarbHOro MPOrHO3MPYEMOrO YPOBHSI
noA3eMHbIXx Bog. Bbille 3TOro ypoBHSI HAHOCUTCA OKpacoydHasi rmgpovsonsums  (OMTymHas uwnu
nnactMmaccosas).

49 48 Punc. 18 Cxema npousBoacTBa paboT Npu CTPOUTENLCTBE COOPYXEHMN CMOCOBOM OMyCKHOro
konogua 1 - onyckHomM Konogew,; 2 - TMKCOTponHas pybaLuka.

5049 [Ona pgHMWa OMyCKHbIX KOSIOALEB MNPUMEHSIOT ropsvyld  acdanbTOBYK WM OKIMEEHHYH
rmapoun3onsaunio, yknagbiBaemyko nopg >kerne3obeToHHor nnuTton anmwa (puc. 19). Mapoumsonauus um
obnmuoBKa KonoaueB M3 NIMCTOBOW CTanu LOMYCKaeTCsi, eCN 3TO 0OOCHOBLIBAETCS TEXHONOMMYECKMM
TpeboBaHMaAMN MM B TeX cnydasx, korga Tpebyetca obecneunmtb OTHOCUTENBHYH BIAXHOCTb B
nometleHnn meHee 60%. MNMpu oTcyTCTBUM NOA3EMHLIX BOA M nNpu rnybuHe konogues Ao 15 m gonyckaertcs
K NPUMEHEHM0 OKpacoyHasa rugpousonsaums LUTykaTypHyo rmapousonsaumio U3 LLEeMEHTHO-MeCHaHoro
pactBopa crnegyet BbINOMHATL METOAOM TOPKPETUPOBaHUSA B ABa crios obuien TonwuHon mm. [pu
npoun3BOACTBE B 3MMHee BpeMs B WHTepBane Ttemnepatyp nmoc 5 C - muHyc 10 C B coctas
rMOpPOM30NSALMOHHBIX MOKPbLITUIA HEOBXOANMO BBOAWUTL MPOTUBOMOPO3HbIE fo6aBku Mpu nponycke ckBO3b
CTeHbl TPYO W Opyrvx getanen s yCUIeHnst LWTYKaTypHON LEMEHTHOW rMApon3onauum Heobxogumo K
dnaHuam 3aknagHbiX geTanew npuBapuTb CTanbHY CETKY M NOKPbITb €€ U hrnaHubl TOPKPETHLIM CIIOEM
(puc. 20) Mpu NpMMEHEHWM TMOPOU3ONALMKM OMYCKHBIX KONOAUEB W3 NMCTOBOW CTamnu, Korga 310
00OCHOBaHO TeXHOSorMYecknmmn TpeboBaHUAMK, ee criegyeT MCMNOosb30oBaTh B KayecTBe onanybku npu
OeToHMpOBaHMM CTEH, a B AHMWE HeobxoaMmo npegycmartpuBaTbh 3a3op BenuuuMHom 0,03 M ans
nocreayoLlero HarHeTaHust B MOMIOCTb MeXay AHWLWEM M CTarlbHOM TMApPOM3OoNsuven, B KOTOPOW
npeaycMoTpeHbl OTBEPCTUS, LLeMEHTHOro pactaopa (puc. 21).

5150 Puc. 19 ConpspkeHWe OKMEeeHHOW TMAPOU3OoNsUUM AHULA OMYCKHOro Komnoua C LEeMEHTHOW
rmapounsonsiumen cteH 1 - HoxeBasi YacTb OMYCKHOIO KOJoALUa; 2 - CINov TOPKPeTa; 3 - gHuLle; 4 - butymHas
MacTuka; 5 - gepeBsiHHas perika; 6 - okneeHHas rugpousonsums; 7 - 6eToHHast cTskka; 8 - 6eToHHas
noaroToBka.

52 51 konogua Puc. 20 lMpumep pelueHns nponycka Tpyo 4Yepes CTeHbl ONycKHOro 1 - metannuMyeckas
apmaTypHas CTeHa; 2 - WTykaTypHas LeMeHTHas rugpousonsiuns; 3 - BbiMyck apMatypbl; 4 - pebpucThin
naTpybok; 5 - 1obeToHMpPOBKa Npoema B CTEHE NMOrPyXeHUs Konogua.

5352 a) 6) Puc. 21 MeTtannuyeckass rmgpousonsaumns OMyCKHbIX KOMOAUEeB a) npuMmep peLleHus
CONPSXEHNS OKINEEHHON rmapoM3oNALMM AHULLA U CTaNbHOW rMApon3onsLmMmn cTeH; 6) To xe, Npu cTansHon
rmapousonsaumMm CTeH U gHuwa. 1 - ctanbHas ruapousonsuus; 2 - okneeHHas rugpousonauus; 3 -
OTBEPCTUA ANS HAarHeTaHUsA LLEMEHTHOIo pacTBopa; 4 - AepeBsaHHasA penka.

5453 Cnoco6 npogaBnmBaHua OOBEMHbBIX Xene3obeToHHbIX anemeHToB CylwHOCTb MeToda
npoaasnnMBaHUA 3akrno4vaeTcda B TOM, YTO BO3BedeHMEe TOHHeNA BeaeTCA 3aKpbITbiM CI'I00060M, nyTem
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3anaBnMBaHMSA KOHCTPYKUMA B MOPOAY W ydaneHue rpyHTa u3 3abosi cneumanbHbIMU CpeacTBaMu.
lMpogaBnvBaHmWe xene3obeTOHHbIX KOHCTPYKLMI OCYLLECTBNAETCA NyTEM NPOAABIIMBAHUSA UX B PYHT Nog
BO3[ENCTBMEM YCUNUIA, pa3BUBaeMbIX AOMKpaTamu. [ins yMeHbLUIEHUs CUn NPoAaBnuBaHNS NepBoe 38eHO
00BLEMHOrO 3feMeHTa OCHaLLaeTCA HOXEBOW 4acTbio, a YCunus OT [OMKpaToB BOCMPUHMMAOTCH
cheumanbHO ycTpanMBaeMon B KOTNOBAHE YNOPHON CTeHon (puc. 22) BoaoHENpOHULAeMOCTb COOPYXXEHUN
obecneunBaeTcs 3a CYET MIIOTHOCTM MaTepuana KOHCTPYKLUMIA U COOTBETCTBYIOLLEN repMeTM3aLmnn CTbIKOB
B uensax CHWXeHUa ycunus TpeHus npuv MNpoaaBfiMBaHMU OMEMEHTOB, a Takke MOBbIWEHUS WX
BOAOHEMNPOHULLAEMOCTN  HapPYXXHblE  MOBEPXHOCTU  MPOAABIIMBAEMbIX  3JIEMEHTOB  MOKPbIBAOTCS
3MOKCUOHBIMU U OPYTUMU CUHTETUYECKMMU MaTepuanamu epmeTnsaumns CTbIkoB OObEMHbIX 3NIEMEHTOB
BbIMOMHAETCA B 3aBUCUMOCTM OT Ha3HAYeHWs] COOPYXEHWS, TMOPOreoniorM4eckux YCroBUi U
KOHCTPYKTMBHOIO peLleHns NpoAaBfnMBaemMble dreMeHToB. [nsg repmeTm3aumy CTbIKOB WUCMOMb3yTCs
pasnuMyHOro poJa nNpPOKMagKkW: NMCTOBas pesuHa, TpaHCcnopTepHas feHTa TOMWWHOW MM, XXIyTbl,
NPONUTaHHbIE KAMEHHOYTOMbHBIM NakoM 1 T.4 NMpu cTponTensCcTBe B 06BOAHEHHbIX IPYHTaX NELexXoaHbIX
nepexofoB, a Takke COOPYXEeHW 0coboro HasHayeHus, NMPUMEHSAETCA BHYTPEHHSAS MeTannonsonauus,
cocTosiLLas u3 cTanbHbIX NNCTOB TOMNWMHOM 4-6 MM, 3aaHKePeHHbIX B 6ETOH KOHCTPYKUMI B npoLecce ux
dopmupoBaHusA. [locne OKOHYaHWs MPoAABMMBAHUA MeTannnyeckas M3oNAuUMs CMEXHbIX CeKUui
CBapuBaeTCsl, MOKPbIBAETCA aHTUKOPPO3MOHHBIM MOKPbITUEM C YCTPOWCTBOM MNpuM HeoGXoaMMOCTH
06NMLIOBOYHBIX CTEHOK, NMOMOB U1 T.M.

55 54 Crnioco6 LULWTOBOWMMP O XO KW MNpu wmrtosom cnocobe pa3paboTku NOpoabl v BO3BEAEHUM
obpenkn, Kak npu cnocobe NpoAaBnNUBaHUS, BbINOMHAT 6€3 HapyLeHUs1 3eMHOW NMOBEePXHOCTU vepes
cTBON Waxtbl (puc. 23). B kayecTBe BPEMEHHOM KPENU NCMOMNb3YEeTCsl CTaNbHOW LMIVHAP - LUNUT, UMEOLLUIA
AnameTp Heckornbko 6onbLUMIi, YeM TOHHeNbHaa obaenka. ToHHenbHas obaenka npu WUTOBOM cnocobe
paboT MMeeT, Kak NpaBuso, KPYroBoe o4YepTaHue U COCTOUT U3 XKene3obeTOHHbIX 6okoB. [Ans TOHHeNen
METPOMNoNIMTEHA UMEET MECTO NMPUMEHEHNe 064enoK M3 4YyryHHbIX TioOuHroB. Mpu wmuToBOM crnocobe
paboT npumeHsoT 064enkn n3 MoHonuTHoro 6eToHa BoaoHeNpPOHNLLAEMOCTb TOHHENEN, COOpYKaeMbIX
crnocobom LLMTOBOW MNPOKMafKM, OCYLLECTBRAETCS 3a CyeT npuMeHeHust obaenok, obnagaroLmx
TpebyemMon BOAOHENPOHULAEMOCTbIO, YeKaHKM LWBOB W HarHeTaHus 3a 00genky pactBopa Ha
pacLIMpPSAOLLEMCS UITN HaNpAraeMoM LEMEHTE C UCMONMb30BaHNEM B Crlydae HeobXxoauMOCTH NONMMEPHBbIX
[o6aBok. [Inst BOOOHACHILWEHHbIX IPYHTOB PEKOMEHAYETCS K MPUMEHEHUNIO TMOPOM30NsSLns, ycTpavBaemas
C BHYTPEHHEN CTOPOHbI TOHHENS.

56 55 Puc. 22 Cxema npousBoactsa paboT Mpu CTPOUTENLCTBE MOA3EMHbBIX COOPYXEHWUA Cnocobom
NpoAaBNMBaHNst 0O BbEMHBIX Xene306eTOHHbLIX 3NEMEHTOB 1 - 06 beMHbIE Kene30b6eTOHHbIE 3N1EMEHTHI; 2
- HOXXEBOE YCTPOWCTBO; 3 - rmapasnuyeckne gomkpaTtsl. Puc. 23 Cxema nponssoacTea paboT npu LWUTOBOW
npoxogke 1 - cbopHasa Kpyrnas obaenka (LenbHas uny m3 TIOWHIOB); 2 - CTanbHOW WUT; 3 - WMTOBbIE
rmgpaBnuyeckne JOMKpaThl.

57

5857 TMNPUINOXEHWE 1 TNPUMEPDI YCTPOWCTBA  TMOPOU30NALMN MOA3EMHbIX
COOPYXEHWWN, NEPOPMALIMOHHbBIX LWBOB, COMNPAKE HWA 3AKIAOHBIX W3OENMW C
rMaPOU3ONTALUMEN

59 58 a) Puc. 1 Cnocobbl ynnoTHeHUs AedopMaumMOHHbIX LWBOB MpU YCTPOWCTBE MMApPOM3onsaumMn a)
OKpacoyHour; ©) UeMEeHTHOW; B) Mpu 3afnofHEeHWM LWBa MOPOMNMacToM; ) NpW MNepeKkpbITUM LWBa
nponMpoBaHHOM pe3nHON. 1 - MOAroToBKa No yTpamboBaHHOMY FPYHTY C BbIPOBHEHHOWN MOBEPXHOCTbLIO;
2 - rmgpousonauus; 3 - PyroHHbIA TMAPOM3ONSALUMOHHBIN MaTepuan; 4 - 3anofiHeHue LBa 3NacTUYHON
MacTUKON; 5 - OUrypHbIN MeTanIMyeckuin KomneHcaTop ¢ 60NTOBbIM KpenneHuem; 6 - apmupytowas
MeTannuyeckas ceTka; 7 - XryT U3 pynoHHOro matepuana.

60 59 Puc. 2 CnocoObl ynnoTHeHMs1 OedOpPMAaLMOHHbBIX LUBOB MPW YCTPOWCTBE MMOpOM3onsAumMmM a) ¢
OLHOCTOPOHHMM YCUINEHMEM MEeTanfM4YeckMMm nuctamm; ©) To e, C ABYX CTOPOH; B) C OOQHOCTOPOHHUM
ycuneHvemMm MeTanmyeckuMmy nuctamMmm U pyroHHbIMA TMAPOU30NALUMOHHBIMA Matepuanamu; r) To xe, C
OBYX CTOPOH. 1 - mogrotoBka MO yTpamboBaHHOMY TFPYHTY C BbIPOBHEHHON MOBEPXHOCTbIO; 2 -
rmapomn3onsaums; 3 - pynoHHbIV TMAPOU3ONALNOHHBIA MaTepuan; 4 nnockue metaninnyeckme nucTel; 5 -
3anonHeHue LWea 3n1acTUYHOM MacTUKOMN.
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61 60 Puc. 3 Crnocobbl ynnoTHEHUA AedOpMaUMOHHbIX LBOB MPU YCTPOWCTBE TMAPOM3ONALUUK a) C
UrypHbIM KOMMEHCATOPOM AfS LUMPOKMX LUBOB OKaHTOBKOM; 6) TO e, B CTeHe (MpyM HeobXoammocTu
CMeHbl KOMMeHcaTopa); B) C (OUrYPHbLIM KOMMEHCaToOpOM npu y3kmx weax (4o 20 mm). 1 - nogrotoska no
yTpamMboBaHHOMY T[PYHTY C BbIPOBHEHHOV MOBEPXHOCTbIO; 2 - ruapomsonauus; 3 -  PYroOHHbIN
rMapou3onsAUMOHHBLIN MaTepuan; 4 - NNockMe MeTanfnnyeckue NUCTbI; 5 - 3anonHeHne LWBa 3nacTUYHOM
MacTUKOW; 6 - OKaHTOBKa LUBA; 7 - UrypHbIA METANNIMYECKUIA KOMMNeHcaTop ¢ 60NTOBLIM KpenneHuem; 8 -
XryT U3 pynoHHoro matepmana; 9 - acdanbToBbIA MaT unn acanbTobeToH.

62 61 Puc. 4 Cnocobbl ynnoTHeHUs AedOopMaLMOHHbIX LIBOB NpW YCTPOWCTBE rMApPOU3ONsUun a) Ha
nepekpbITUaAX; 6) komneHcaTop NSt TOHHENEN N KaHanoB, NPUMbIKAKOLWUX K COOPYXEHMSIM C BonbLIMMUK
ocagkamu. 1 - XryT U3 pynoHHOro matepuana; 2 - rmapomsonsaums; 3 - pyfoHHbIN rTMAPOU3ONSALNOHHbIN
MaTtepuwan; 4 - nnuMTa nepekpbiTUNA; 5 - 3anonHeHve LWBa 9MNacTUYHOM MacTUKOW; 6 - dUrypHbIn
MeTannumyecknin komneHcaTop 6e3 KpenneHus.

6362 & =*=**&* ==*> Cowkd=xk=«r) Puc. 5 Cnocobbl ynnoTHeHns1 AecpopMaLMOHHbIX LLUBOB Npu
YCTPONCTBE rMAPOU30NALUN a) PE3UHOBbLIE UK NNacTMaccoBble NPOUNIMPOBaHHbIE KOMMNEHcaTophbl; 6) 13
acthanbToBBIX MacTuK (pactBopoB) npu aedopmaumm B wee A0 20 MM B OCHOBaHMU COOPYXEHUS; B)
yrnoBoe 3BeHO (UrypHOro KoMrneHcaTopa; r) u3 acdanbToBbIX MacTUK (pacTBOpPOB) Npu Aedopmaunn B
wee 6ornee 20 MM B OCHOBaHUWM COOpYXeHus npu gedopmaumun. 1 - nogrotoska no yrpamboBaHHOMY
FPYHTY C BbIPOBHEHHOW NOBEPXHOCTLIO; 2 - TMAPOM30nALmS; 3 - pyNoHHbIN rMAPOM30NALMOHHBIA MaTepuan;
4 - acchanbToBbIN MaT UM acanbTOOETOH; 5 - 3anonHeHne LWBa 3MacTUYHOM MacTUKOW; 6 - XryT 13
pyNOHHOro Matepuana; 7 - (purypHblii MeTannmyeckuii KomneHcaTop 6e3 KpenneHus.

64 63 Puc. 6 Cnocobbl ynnoTHeHWs AedopMaLnoHHbIX LWBOB NPW yCTPOWUCTBE rMAPOU3onsaLun a) Toxe, B
cteHe; 6) To xe, npu gedopmauun donee 20 mm. 1 - 3aWnUTHOE OrpaxaeHue; 2 - rmgpomsonsaums; 3 -
PYNOHHBIA TMAPOU3ONSALUMOHHBLIA MaTepuan; 4 - UrypHbIA MeTannM4Yeckuin komneHcaTop ¢ 6onToBbiM
KpenneHueMm; 5 - 3anosfiHeHue LWBa 3NacTUYHOW MacTUKOM; 6 - XIyT U3 PyrIOHHOro matepuana.

65 64 Puc. 7 ¢ rmgpomusondumen Cnocobbl CONpSXeHUs 3aknagHbiX usgenuii a, 6) ¢ OKIeeHHON npu
nponycke Tpyb 4Yepes oTBepcTMa anameTpom 6onee gmametpa Tpy6. 1 - n3onupyemasi KOHCTPyKUms; 2 -
rmapousonaumns; 3 - 3awuTHoe orpaxaeHve; 4 - Tpyba (aHkep); 5 - mMaHxXeT M3 OGUTyMMpoBaHHOW
CTEKIMOTKaHN C OBMOTKON XryTOM (MPOBOSIOKOM) UMK € 3aXnumom 6aHaaxHoW Haknagkon; 6 - dnaHey u
3allemnsaoLlaga Haknagka; 7 - ynop, ynnoTHawowas Habuska n 3axxnmHoe npucnocobneHue.

66 65 Puc. 8 Cnocobbl conpsiKeHus 3aknagHbIX U3genuii ¢ rmaponsonsumen a) ¢ OKIeeHHON Npy Nponycke
ropsidmx Ty6; 6) ¢ okneeHHow Npu NpMMeHeHUn 6aHaaxHbIX HAKMagoK; B) C OKNEEHHOW Npuy 3aaene aHkepa
B CTEHY; I') C achanbTOBOW Npu 3aAene aHkepa B CTeHy. 1 - nsonnpyemas KOHCTPYKUMS; 2 - TMAPOM30Nauus;
3 - 3awmTHOE orpaxaeHue; 4 - Tpyba (aHkep); 5 - MaHxeT N3 BUTYMUPOBAHHOW CTEKMNOTKaHW C 0BMOTKOWM
XryToMm (MPOBOJSIOKOW) UMK C 3aXXMMOM BaHOaXHOW HakNaakou; 6 - donaHel 1 3alemMnaoLlasn Haknagka; 7
- ynop, ynnoTHsowasa Habneka 1 3axknmHoe npucrnocobnexve.

67 66 Puc. 9 Crnocobbl conpshkeHus 3aknagHblX U3genui ¢ rugpousonsiumen a) ¢ acdanbToBOW Mnpu
3agene Tpyb B cTeHy; 6) rpynnoBon dnaHewy Onsi HECKONbkMX Tpyb u kabenen. 1 - usonupyemas
KOHCTpYKUMS; 2 - rmgpousonaums; 3 - 3awmtHas meTannudeckas gnadparma; 4 - tpyba (aHkep); 5 -
3anvBKa MacTUKOW; 6 - onaHew 1 3alemnsaLLas Haknagka.

68 67 Puc. 10 Cnocobbl conpsiKeHus 3aknagHbIX M3genun ¢ rugpounsonsuuen a, 6) ¢ acdanstoBon 1
LeMEHTHOW Mpu nponycke Tpyb 4epe3 oTBepcTus anameTpom Gonee guametpa Tpyb. 1 - nsonupyemas
KOHCTPYKUUS; 2 - rugponsonsaums; 3 - apMupylollas metannudeckas ceTka; 4 - Tpyba (aHkep); 5 - ynop,
ynnoTHAKLWas Habmeka 1 3axknmHoe npucnocobnexuve; 6 - pnaHey 1 3awemnsioLlas Haknagka.

69 68 Puc. 11 no noBepxHOCTUM CTeHbl YCTPOWCTBO MPOKNafoK B CTeHax 3daHun 6e3 nogsanoB 1 -
dyHOaMeEHT; 2 - pynoHHas rmapousonsums; 3- npoknagka (ropns3oHTarnbHbIA 3arpaxgjatowun cnoun); 4 -
LeMEeHTHas LITYKaTypKa; 5 - BHYTPEHHSASA 3alMTHas WTyKaTypka; 6 - oTMeTKa Bepxa NOACTUIAoLLEro CIos
nona; 7 - NNaHMPOBOYHAst OTMETKA 3eMNu; 8 - OTMOCTKA.
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70 69 Puc. 12 ¢ nogpeskorn CTEHbI YCTPOMCTBO NPOKNaAoK B CTEHaxX 34aHun 6e3 nogeanoB 1 - 0OTMOCTKa;
2 - pynoHHas rugpomsonauus; 3 - npoknagka (ropu3oHTarbHbIW 3arpaxdatolimi crioin); 4 - ueMeHTHas
WITyKaTypKa; 5 - BHYTPEHHAS 3almMTHasa WTykaTypka; 6 - oTMeTKa Bepxa nogcrtunarowero crnos nona; 7 -
nnaHnpoBo4HaA OTMeTKa 3eMJIIn.

71 70 Puc. 13 YCTponCTBO NPOKNagoK B CTEHaxX C NoAsanamu npu BbICOKO pPacnosioXKeHHOM nepekpbITin
nogeana 1 - nepekpbiTMe nogeana; 2- nogrotoeka; 3 - BepxHUe NPOTUBOKANUSISAPHbLIE MPOKNagku; 4 -
LeMEeHTHasa rMapomsonauus; 5 - BHYTPEHHSAS LTyKaTypHas rmgpousonsumsi; 6 - oTMeTKa Bepxa
noacTunatrowero crnos nona; 7 - MNNaHUMpOBOYHas OTMeTKa 3emnu; 8 - OTMOCTKa; 9 - HWKHASA
npoTuBOKanunnspHasa npoknagka; 10 - BepTukanbHas ruapon3onsums n3 cnos BUTyMHbIX NOKpbITUA; 11 -
HWXKHASA NPOKnagka U3 pynoHHOro marepuana.

7271 Puc. 14 YcTpoMCTBO MPOKNagoK B CTEHax 34aHuK C nogsarioM MpU HU3KO PacrofioKeHHOM
nepekpbiTUM nogeana 1 - nepekpbiTe noasana; 2 - NoAroToBka; 3 - BEpXHWE MpPOTMBOKaNUNMspHbIe
npoknagky; 4 - ueMeHTHasa rmapomsonaums; 5 - BHYTPEHHSA WTykaTypHas rugpousonaums; 6 - oTmeTka
Bepxa MOACTUNalLWero crnos nona; 7 - NraHUPOBOYHAs OTMETKa 3eMnu; 8 - OTMOCTKa; 9 - HWKHASA
npoTuBOKanunnspHasa npoknagka; 10 - BepTukanbHas ruapon3onsumsa n3 cnos BUTyMHbIX NOKpbITUA; 11 -
HWXKHASA NPOKnagka U3 pynoHHOro marepuana.

73 72 Puc. 15 N'mpgpounsonsauma nog3eMHbIX COOPY>KEHUI OT Hamnopa rpyHToBbIX Bo4 1 - rugpounsonauums; 2
- MOACTMNAOLWMIA Crior (NoaroToBka); 3 - Hecylwas KOHCTPYKUMS; 4 - 3aWMTHasa CTsbkka; 5 - 3awmTHoe
orpaxgeHue rmgpousonaunm (yctpamBaeTcs npu Heobxoammoctu); 6 - MakCMManbHbI  YPOBEHb
rPYHTOBbIX BOA,; 7 - NNaHMpoBOYHas oTMeTka 3emnu; 8 - wnoHka 100x150 Mmm 13 ropayvmx acanbToBbIX
MaTepuarnos.

7473 Pwuc. 16 kanunnapHou Brnarn [mapousonsums noA3eMHbIX COOPYXXeHWn OT rpyHToBon 1 -
rmapomu3onsaums; 2 - NOACTUIALWMIA Crion (NOAroToBKa); 3 - HeCyLLas KOHCTPYKUMS; 4 - 3alUmMTHasA CTSXKKa;
5 3awmTHOE oOrpaxgeHve rugpousonaumm (ycTpavBaeTcs npu HeobxooumocTu); 6 - MakCcMMaribHbIN
YPOBEHb TPYHTOBbIX BOA; 7 - NIaHMPOBOYHas oTMeTka 3emnu; 8 - wnoHka 100x150 MM M3 ropsudmx
acdanbToBbIX MaTepmasnos.

75 74 7 Puc. 17 T'ngpounsonsums 3arnybneHHbIX COOPY)KEHUI OT Hanopa rpyHTOBLIX BOA 1 ruaponsonaums
OT Hanopa rpyHTOBbIX BOA; 2 - NOACTUNAKLWUIA cron (NoAroToBKa); 3 - HecyLasa KOHCTPYKUUS; 4 - LNoHKa
100x150 MM K3 ropaumMx accanbToBbiX MaTepuanoB; 5 - 3awWuTHOe orpaxaeHuve rmapomsonsauum
(ycTpamBaeTcsa npu HeobxoammocTn); 6 - MakCMMarbHbI YPOBEHb MPYHTOBBLIX BOA; 7 - MIa@aHUpOBOYHas
OTMeTKa 3eMnu.

76 75 Puc. 18 kanunnapHon Bnaru M'vapounsonsauus 3arnybreHHbIX COOPYXEHWIN OT TPYHTOBOW 1 - LUNOHKA
100x150 MM m3 ropsiumnx accanbToBbIX MaTepmarnos; 2 - MoACTUNAaLWMA cro (NoAroToBka); 3 - HecyLlas
KOHCTPYKUMS; 4 - rMapon3onsums OT KanuinspHOW Braru; 5 - 3aWuTHOE OorpaxkaeHue rmapounsonsauum
(ycTpamBaeTcsa npu HeobxoaMmocTh); 6 - MakCMMarbHbI YPOBEHb MPYHTOBbLIX BOA; 7 - MIaHUpOBOYHas
OTMeTKa 3eMnu.

77 76 Puc. 19 'moponsonsaunsi nogsanos a) OT FPYHTOBOWN KanumnnsipHoOW Bnaru; ©) oT Hanopa rpyHTOBbIX
BoA (kene3obeTOHHOe [OHWLLE 3aaHKepeHOo B CTeHe). 1 - rugpousonauusi; 2 - NoacTUNaloLWuUin crow
(mogrotoBka); 3 - NPOTMBOKANWUMNSAPHAs NPOKNaaka; 4 - LeMeHTHas WTyKaTypka; 5 - 3aluTHOE orpaxaeHne
rmgpousonsumm (yctpamBaeTcsi Mpu HEOOXOAMMOCTM); 6 - MakCMMarbHbIN YPOBEHb FPYHTOBLIX BOA4; 7 -
wnoHka 100x150 MM 13 ropsiumnx acdanbTOBbIX MAacTUK; 8 - OTMOCTKA; 9 - 3aaHKepeHHas Xene3obeToHHas
nnuta; 10 - BuTyMHas MacTtuka.

78 77 a) 6) Puc. 20 M'vgponsonsauus noABanos a) OT Hafnopa rpyHTOBbIX BOA (CMMOWHOW pyHAAMEHT B
BUAE MOHOSIMTHON Xene3obeToHHOWM MnuThl); 6) OT Hanopa rpyHTOBbIX BOA (C NPUIrpy304YHbIM CIIOEM Ha
anue). 1 - rmgpounsonauus; 2 - nogctunaroLmin cnon (Noarotoeka); 3 - NPOTUBOKANUNNSAPHAA NPOKNaaKa;
4 - uUeMeHTHas LwWTyKaTypka; 5 - 3awuTHOe orpaxgeHve rugpousonauum (yctpavMBaeTca npwu
HeobxoamMmocTK); 6 - MakcumarnbHbIA YPOBEHb TPYHTOBBIX BOA; 7 - MPUrPy304Hasi KOHCTPyKUus; 8 -
oTMOCTKa; 9 - wnoHka 100x150 MM m3 ropsaumx accanbToBbix MacTuk; 10 - GutymHas mactuka; 11 -
dyHOaMeHTHaa nnuTa.
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79 78 Puc. 21 'vapomnsonauus pekoHCTpyupyeMbIX NogBarsioB Mo rpyw y, Npu ypoBHE FPYHTOBLIX BOA OT
15 po 50 cm | - cywecTByloLWasa nsonupyemas cTeHa; 2 - webeHoyHasi nogrotoeka Mm; 3 - 6eToH knacca
B7,5; 4 - rmapodobHbI uemeHTHo-nec4aHbli pacteop M | 50; 5 - Tpu crnos xonogHon acdanbToBON
MacTUKM NO FPyHTOBKE; 6 - LeMeHTHO-NnecYaHbln pacteop M75; 7 - uemeHTHO-nec4aHbIi pactsop M 100; 8
- NAMHTYC U3 LIEMEHTHO-MEeCYaHoro pactsopa; 9 - AOMNOSHUTENbHBLIN CMON XOMNoAHOW acdanbTOBON
MacTukm - 3 MM; 10 - ypoBeHb rpyHTOBbIX BOA; Il - LLleMeHTHO-nec4yaHas LwTykaTypka.

80 79 Puc. 22 'mopounsonsauus pekoHCTPYMpYeMbIX NoaBaroB Mo CylecTByowemMy 6eToHHOMY nony, npwm
ypoBHe rpyHTOBbIX Bog oT 15 oo 50 cm | - cywecTByowas nsonmpyemas cTeHa; 2 - ypoBeHb rpyHTOBbIX
BoA; 3 - 6eToH knacca B7,5; 4 - rmapodobHbIn uemeHTHo-necYaHbl pacteop M 150; 5 - Tpu cnos xonogHom
actanbToOBOM MACTMKM NO FPYHTOBKE; 6 - LeMeHTHO-necyaHbln pacteop M75; 7 - ueMeHTHO-nec4YaHbIn
pactsop M 100; 8 - NAMHTYC U3 LEeMEHTHO-NecyaHoro pacTeopa; 9 - OONOMHUTENbHBIN CMOW XONoAHOWM
acanbToBon MacTukm - 3 mMm; 10 - cywecTBytowmii 6eToH; |l - LeMeHTHO-Nec4YaHas WTyKaTypka.

81 80 Puc. 23 N'maponsonsumsi pekoHCTPyMpyeMbIX MOABANoB Mo rpyLly, Npu ypoBHE rpyHTOBbLIX BoA 6onee
50 cm (BapwaHT apMMpoBaHWSA CBapHbIMW ceTkamu) 1 - cyllecTBylollas usonupyemas cTeHa; 2 -
webeHo4vHas nogroToska 100 mMm; 3 - 6eToH knacca B7,5; 4 - ruapodobHbIN LeMeHTHO-NecYaHbI pacTBop
MI 50; 5 - Tpu cnos xonoaHom acdanbTOBOW MacTMKKM MO FPYLLOBKE; 6 - LLeMEHTHO-NecYaHbI pacteop M75;
7 - uUemeHTHo-necyaHbin pactBop M 100; 8 - nnUHTYC M3 LEMeHTHO-MecyaHoro pacTteopa; 9 -
Xene3obeToHHas nnuta; 10 - WTbipn 13 Kpyrnow ctanu; 11 - ypoBeHb rPYHTOBLIX BOA.

82 81 Puc. 24 T'vopounsonsauus pekoHCTPYMpYeMbIX NoABarnoB Mo cylecTyowemMy 6eToHHOMY nony, npu
YPOBHE rpyHTOBLIX Bog 6onee 50 cm (BapuaHT apMUMpOBaHWS CBapHbIMK ceTkamu) 1 - cyllecTsytoLlas
n3onupyemasi CTeHa; 2 - ypoBeHb rpyYHTOBbIX BOf,; 3 - CYLLECTBYOLWNI BETOH; 4 - rapoOOHbIN LLEMEHTHO-
necyaHobln pactsop M | 50; 5 - Tpu cnos xonogHon acdanbTOBON MaCTUKU MO FPYHTOBKE; 6 - LLeMEHTHO-
necyaHbln pacteop M75; 7 - uemMeHTHO-NecYaHbIn pacteop M 100; 8 - NAMHTYC N3 LIEMEHTHO-NEeCYaHoro
pacTBopa; 9 - xene3obeToHHas nnuTa; 10 - WTbIPU N3 KPYrion cTanu.

83 82 Puc. 25 Nvgpounsonsauusa onyckHbIX KONoALUeB a) ¢ ABYX CTOPOH; 6) C 0QHON HapY»XHOW CTOPOHBI. 1 -
HOX OMYCKHOro Komogua; 2 - noaroToBka; 3 - OHWLWLE OMYCKHOro konogua; 4 - okpacoyHas GuTymHas
rmgpousonsauns; 5 - MakcMmarnbHbIl YPOBEHb FPYHTOBLIX BOA; 6 - OKneeHHasa rugpousonaumst; 7 -
NNaHUPOBOYHAs OTMeTKa 3eMnu; 8 - LeMeHTHas LTykaTypHas rugpousonsums; 9 - MakcumanbHbIn
YPOBEHb BOAbl B COOPY>KEHUN.

84 83 Puc. 26 'voponsonsaumsi OnyckHbIX KonogueB a, ©) COnpsbkeHWe OKIEEHHOW rmapou3onaumm C
LE€MEHTHOW rmapoun3onsumen CTeH. 1 - HOX OMYCKHOro Konogua; 2 - nogrotoBka; 3 - AHMLLE OMYCKHOMO
Konogua; 4 - NUCT OKNEEHHON rmaponsonaumm; 5 - BbipaBHMBaOLLLAs UNK 3aLLUTHas CTSXKKA; 6 - OKneeHHas
rmgpounsonauns; 7 - bButymHaa macTtuka; 8 - LeMeHTHas WTykaTypHas rmaponsonsums.

85 84 Puc. 27 'vaponsonsums KeCCOHOB C ABYX CTOPOH 1 - NNaHNPOBOYHAsA OTMETKA 3eMIUn; 2 - LeMEHTHas
rmapounsonsauns; 3 - Hecyllasa KOHCTPYKUUS; 4 - okpacodHasi BUTyMHas rmapousonsaumst; 5 - MakcMmanbHbIn
YPOBEHb FPYHTOBLIX BOA,.

86 85 Puc. 28 N'maponsonsums KeCCOHOB C HapyXHOW CTOPOHbI 1 - NNaHMpoOBOYHAs OTMETKa 3eMnu; 2 -
LeMeHTHasa rugpousonsauus; 3 - Hecyllast KOHCTPYKUMs; 4 - okpacovHast ButymHas rmgpousonsaums; 5 -
MaKCUMarnbHbIA YPOBEHb IPYHTOBbLIX BOA,.

87 86 7 Puc metannuyeckad rvapousonauus OT Hanopa rpyHTOBbIX BOA4; 2 - noarotoeka; 3 -
Xene3obeToHHbI 1 KOpob; 4 - rMaponsonauusa OT rpyHTOBOW Bnaru; 5 - dytepoBka; 6 - MakcManbHbIN
YPOBEHb FPYHTOBbLIX BOA; 7 - NSTAHMPOBOYHAs OTMETKA 3eMnu; 8 - rmapom3onsLms oT NpocavmBatoLL, encs
cBepxy BoAbl; 9 - Tennonsonsaums (NMpUHMMaeTcsa No pacyeTy B 3aBUCUMOCTU OT TeMnepaTypbl OTXOOALLNX
rasoB); 10 - 3acblinka (KOTEeMbHbIV LWAAK UNu Apyron TennonsonaumnoHHbIn matepuan); 11 - 3alMTHbIA cnown
U3 LLeMEHTHO-NecYaHoro pacTeopa.

88 87 Puc. 30 M'mapounsonauns n3 nonmaTUIeHoBbIX TMCTOB A58 COOPHbIX KOHCTPYKUWUA CTEH, paspes no
cteHe 1 - rmgpomsonauus; 2 - NoNuaTUNeHoBast Haknagka; 3 - cBapHble LWBbl; 4 - CTAXKKa U3 LEeMEHTHO-
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nec4yaHoro pacTBopa; 5 - xene3obeToHHAsA KOHCTPYKUUSI COOPYXeHMs1 (MOHONMMTHaA unm cbopHas); 6 -
NMOAroTOBKA.

89 88 Puc. 31 KOHCTpyKUu cTeH M'mapounsonsums 13 nonvaTUIIEHOBbIX NUCTOB ANA COOpHbIX a) aeTtarnb
CTblka naHernen; 6) getanb yrna naHenbHbIX CTEH. 1 - rmapom3onaums; 2 - NoNMaTuneHoBasa Haknagka; 3 -
CBapHble LWBbI; 4 - )Xene3obeToHHast KOHCTPYKLUSE COOPYXKEHUS (MOHONUTHAA U cOopHas).

90 89 Puc. 32 lvapousonsauusi U3 nonuvaTUINEHOBbLIX NUCTOB ANst COOPHbIX KOHCTPYKUWUWA KaHaroB U
KOMNIEeKTOpOB, kaHan n3 06beMHbIX cekumn 1 - rmapounsonaums; 2 - NoNnaTuneHoBas Haknaaka; 3 - CBapHble
WBbI; 4 - CTSHXKKA U3 LEMEHTHO-MECYaHOro pacTBopa; 5 - xene3obeToHHas KOHCTPYKLMS COOPYXeHUs
(MoHOnMUTHasa unn cbopHas); 6 - NOAroToBKa.

9190 Puc. 33 [mgpomsonaums M3 MOMUITUIIEHOBLIX NUCTOB AN COOPHbLIX KOHCTPYKUMW KaHaroB U
KOMNIEKTOPOB a) KOMMeKTop M3 06beMHbIX cekLuin; 6) AeTanb CONpsKeHUs rmapon3onaLmMn AHULLA U CTEH;
B) KONMNEKTOP M3 MIIOCKMX 3remMeHToB. 1 - rmaponsonsauuns; 2 - nonuaTuneHoBas Haknagka; 3 - cBapHble
WBbl; 4 - CTAXKa M3 LEMEHTHO-NecYaHoro pacTBopa; 5 - ene3obeTOHHasi KOHCTPYKUMS COOPYXXeHUs
(MoHonMTHasA unu cbopHas); 6 - NoAroToBKa; 7 - NecyaHas NoAcCkInKa.

92 91 Puc. 34 KoHCTpyKumMn fedhopMaLMOoHHbIX LUBOB B CTEHAX U AHULLE 1 - rmaponsonsums; 2 - Nopousorn;
3 - cBapHble WBbl; 4 - rMagkuin NONUSTUNEHOBLIN JIUCT; 5 - ene3obeToHHas KOHCTPYKUMS COOPYXeHUs
(MoHOnUTHasa unu cbopHas); 6 - BUTYyMHas MacTuka; 7 - MbITbIA NECOK.

9392 Puc. 35 KoHCTpykumn pecdopmauMOHHbIX WBOB B CTeHax M gHuwe 1 - rmgpomsonauus; 2 -
AepeBsHHasA Npoknagka; 3 - cBapHble WBbl; 4 - rMagkui NONM3TUINEHOBLIN NNCT; 5 - xene306eToHHas
KOHCTPYKLIMA COOpYXeHUst (MOHONMUTHasA unn cbopHas); 6 - noaroToBka; 7 - MbITbI NECOK; 8 - CTSXKKa U3
LleMEHTHO-MEecYaHoro pacteopa; 9 - butymHast mactuka; 10 - ogmH cnow nepramuHa.

9493 6 ) 3 30oL d Puc. 36 'mpgpousonsaunss TpybonpoBOoAOB (BOOOMPOBOAA M KaHanu3auuu) npuv
DeckaHanbHOM Npoknagke a) HanopHbIx; 6) 6e3HanopHbIX. 1 - IMMHOBETOH; 2 - TpybonpoBosd; 3 - MECTHbLIN
rPYHT; 4 - NNaHUPOBOYHAs OTMETKA 3eMIN.

95 94 Puc. 37 'vapomsonaums ogHOSPYCHbIX KaHanoB 1 - rMMHOGETOH; 2 - OKpaco4yHas UM OKrneeHHas
rmapounsonsauns; 3 - MeCTHbIN FPYHT; 4 - NNaHUPOBOYHas OTMETKa 3eMnun; 5 - nsonupyemasi KOHCTPYKLUS.

96 95 Puc. 38 NepmeTmsaums aetopMaLmOHHbIX LLUBOB MPU CTPOUTENLCTBE 3arnyOneHHbIX 1 NOA3EMHbIX
coopyxeHun 1 - rugpousonsaunoHHass wnoHka AKBACTOIN (tun [OB); 2 - 3anonHuTens LwWea
(neHononuctupon); 3 - xxene3obeToHHasa KOHCTpPyKuus. Puc. 39 NepmeTusaumnsa TEXHONOMMYECKMX LLIBOB
OeToOHMpPOBaHUS NpU CTPOUTENBLCTBE 3arnybneHHbIX U NOA3EMHbLIX COOPYXEHUN 1 - rMapon3onsiuMoHHas
wnoHka AKBACTOIMN (tun XB); 2 - TexHonormyeckui LwoB ©OeToHMpoBaHus; 3 - Xenes3obeToHHast
KOHCTPYKLMUS.

97 96 Puc. 40 NepmeTn3aumsa ycagovHoro LBa B CTEHE MOABana npu CTpoUTENbCTBE 3arfybneHHbIX U
noaseMHbIx coopyxenun 1 - xryT BEJTOTEPM; 2 - BATEPCTOI (dupma MHTEP AKBA); 3 - repmeTuk; 4
- NEeHONONMCTNPON; 5 - xene3obeToHHast KOHCTPYKLKS.

98 97 Puc. 41 TlepmeTusaums ycagodHOro W Ba B (PyHOAAMEHTHOM NNUTE MNpU CTPOUTENbCTBE
3arnybneHHbIX U MOA3EMHbIX COOpyXeHun 1 - oumHkoBaHHbIM nucT; 2 - BATEPCTOIN (dwupma
MHTEPAKBA); 3 - xryt BEJIOTEPM,; 4 - rugpousonsuus (2 cnos rugpocteknonsona); 5 - 3aawmTHas CTsxkka
n3 UeMeHTHo-necyaHHoro pacteopa (30mm); 6 - BbipaBHMBaOLWAA CTSXKKa U3 LIEMEHTHO-MEeCYaHHOro
pacteopa (30mMm); 7 - 6eToHHasa nogrotoka (80mm); 8 - xenesobeToHHas NNUTa; 9 - repmMeTHK.

99

100 99 NPUINOXEHWE 2 TPUM EPbI YCTPOWCTBA TMOPOU3ONALMMN ®YHOAMEHTOB MPU
BOSOENCTBUN ATPECCUMBHbIX NMOA3EMHbIX BO[
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101 100 Pwuc. 1 T'mpgpousonauunsa doyHaameHTa nog CTeHy

102 101 Puc. 2 M'uagpousonauusa oyHaam eHTa nog KONOoHHY

103 102 Puc. 3 'mgpounsonauusa ceanHoro dyHgameHTa

104 103 Puc. 4 M'vgpousonsuus dyHgameHTa nog obopygoBaHue

105 104 6 Puc. 5 Y3en 1. OkpacoyHasi rmgpounsonsums 1 - noarotoska u3 WebHs, NponuMTaHHOro 6UTymMom
MM; 2 - BblpaBHMBAKOLNA CNON U3 LieMeHTHOro pactsopa Mapku 100; 3 - rpyHTOBKa; 4 - OKpaco4Has
rugpousonsauma (tun l... 1V); 5 - 3aluTHas CTsbkka U3 LemeHTHoro pacteopa mapku 100; 6 - nsonnpyemas
KOHCTpyKumsi. Puc. 6 Y3en 2. AcdanbTtoBas rmgpousonsumst 1 - NnoarotoBka u3 wwebHs, NponuTaHHOro
oMTymMOM MM; 2 - OMTYMHasa rpyHToBKa; 3 - acdanbToBas LWTykaTypHas rugpousonsaumsa (tun V); 4 -
3alUMTHas CTSKKa U3 LLeMeHTHoro pacteopa Mapku 100; 5 - nsonupyemasi KOHCTPYKLUS.

106 105 4 Pwuc. 7 Y3en 3. Jlutas rugpounsonsums 1 - nogrotoeka us webHs, nponMTtaHHOro 6Gutymom mMm; 2
- nutaga rugpousonsauma (tun VI); 3 - 3awmMTHas CTSKKa M3 LeMeHTHoro pactBopa Mapku 100; 4 -
nsonvpyemasi KoHCTpykums. Puc. 8 Y3en 4. OkneeHHas rugpousonsuus 1 - noarotoBka M3 LLEOHS,
NPONUTaHHOrO OUTYMOM MM; 2 - YNIIOTHEHHbIN acdanbTobeToH - 40 MM; 3 - TPYHTOBKA; 4 - OKNeeHHas
rmgpomnsonsauma (tun VII n VIII); 5 - 3awmTHas CTsbkka U3 LIEeMEHTHOro pacTBopa MapkM Mm; 6 -
n3onvpyemMasi KOHCTPYKLMSI.

107 106 Puc. 9 Y3en 5. OkpacouyHas rugpousonsiums 1 - nogrotoBka m3 WwebHsi, NpPonMTaHHOro GUTymMmom
MM; 2 - BblpaBHMBAIOLLMIA CMNON U3 LEMEHTHOro pacTtBopa Mapkm MM; 3 - rPyHTOBKa; 4 - OKpacoyHas
rugpousonauma (tun I... IV); 5 - cTskKa U3 LeMeHTHOro pactBopa Mapkm MM; 6 - 3aTuUpKka LEeMEHTHbIM
pacTBOPOM Mapkv MM; 7 - apMUPYIOLLUIA CrON (CION CTEKNOTKaHW); 8 - nsonupyemasi KOHCTpyKums. Puc.
10 Y3en 6. AcganbtoBass M oOkpacodHas rugpousonsaumus 1 - noarotoBka M3 LWEOHS, MponUTaHHOro
outymom - 100Mm; 2 - rpyHTOBKa; 3 - acdanbtoBas rugponsonauus (tun V); 4 - cTsKKa U3 LLEeMEHTHOrO
pacTBopa Mapku MM; 5 - 3aTUpka LEMEHTHbIM PacTBOPOM MapKM MM; 6 - apMUPYIOLLUA CIOn (Crnow
CTEKINOoTKaHW); 7 - OKpacoyHasi rmgpomsonaums (tun 2); 8 - nsonupyemasi KOHCTPYKUUS.

108 107 Puc. 11 Y3en 7. Jlutas n okpacoyHas rugpousonsaums 1 - nogrotoska us wwebHA, NponuTaHHOro
omuTymoM Mm; 2 - nuTas acdanstoBas rugpousonsaums (tun VI); 3 - cTskka M3 LeMEeHTHOro pacTBopa Mapku
MM; 4 - 3aTMpKa LIEMEHTHbIM PacTBOPOM Mapkum MM; 5 - rpyHTOBKa; 6 - apMupyloLWuiA crnon (crnow
CTeKnoTKaHu); 7 - okpacodHas rugpomnsonauus (tun 3); 8 - nsonupyemas KoHcTpykums. Puc. 12 Ysen 8.
OxkneeHHas rmgpousonsaums 1 - NOAroToBKa U3 LWeOHSA, NPONUTAaHHOIO BUTYMOM MM; 2 - YNIOTHEHHbIV
acganbTobeToH - 40 MM; 3 - rpyHTOBKa; 4 - okneeHHas rugpousonauua (tunel VIl v VIII); 5 - cTspkka n3
LIeMEHTHOro pacTBoOpa Mapku MMm; 6 - apMUPYHOLLUIA CrOK; 7 - 3aTMpKa LEeMEHTHbIM PaCTBOPOM MapKu MM;
8 - ueMeHTHbIN pacTBop Mapku 100; 9 - 3awmTHas cTeHka; 10 - nsonupyemasi KOHCTPYKLUS.

5554 Cnoco6 LU TOBOWMMPOXOMOKMWS5.19. MNpu wmtoBom cnocobe paspaboTkm nopoabl
BO3BedeHMN 00fenkn, Kak npu crnocobe npoaaBnvMBaHUSA, BbIMOMHAKT 0e3 HapyleHuss 3eMHON
NMOBEPXHOCTM Yepe3 CTBOM wWaxTbl (puc. 23). B kayecTBe BPEMEHHOW KpPENW MCMOMb3yeTCsl CTarbHOM
UUNUHAD - LWWT, MMEKLWMN guameTp HECKONbKO Oomnblini, 4yem ToHHemnbHas obgenka. ToHHenbHas
obgenka npu wWMTOBOM crnocobe paboT uMeeT, Kak MnpaBuno, KPYroBoe OYepTaHMe U COCTOMT U3
Xene3obeTOHHbIX O6rokoB. [AnA TOHHenenW MeTPOononMTeHa MMEEeT MEeCTO MNpMMeHeHne obaenok u3
YYTYHHbIX THOOUHIOB. Npu WmTOoBOM cnocobe paboT NpMMeHSAT o6aenkn 3 MoOHoNUTHoro 6etoHa. 5.20.
BogoHenpoHnuaemMocTb TOHHENEN, COopyXaeMbix CNocoOOM LUMTOBOM NPOKMaAKM, OCYLLECTBNSETCA 3a
cyeT npuMMeHeHust obpenok, obnagawwux Tpebyemon BOAOHEMNPOHULLAEMOCTbIO, YEeKaHKM LWIBOB W
HarHeTaHus 3a obaernky pacTBopa Ha pacLUMpSOLLEMCS UK HAaNpPsraeMoM LieMEHTE C UCMOSb30BaHMEM B
crnyvyae HeoOXOAMMOCTU MONMMMEPHbIX A00aBOK. [ns BOOOHACHILEHHbIX FPYHTOB pPEKOMeHOyeTcs K
NPUMEHEHNIO TMOPOU30NSALMS, yCTpauBaemasi C BHyTPEHHEN CTOPOHbI TOHHENS.

56 55 Puc. 22 Cxema npousBoacTtBa paboT npu CTPOUTENbCTBE MOA3EMHbLIX COOPYXEHUIA Crocobom
npoaaBnMBaHUsa 06 BbEMHbIX XXene300eTOHHbIX 3NeMEHTOB 1 - 06beMHbIE Kene3obeToHHbIE 3NeMEHTHI; 2
- HOXXEBOE YCTPOWCTBO; 3 - rmapasnuyeckue goMkpaTtsl. Puc. 23 Cxema npoussoacTtea paboT npu LWUTOBON
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npoxogke 1 - cbopHasi kpyrnas obgenka (UenbHas unu n3 TIOOUHIOB); 2 - CTanbHOW LWNT; 3 - LWNTOBbIE
rmapasnuyeckme AoMKpaThl.

5857 MNPWNOXEHWE 1 TMPVMEPDI YCTPOVWCTBA  TMOPOU30NALMN MOA3EMHbIX
COOPYXEHWWN, OEPOPMALIMOHHbLIX LWBOB, COMPSKE HWA 3AKIALHBLIX W3OENMN C
rMaPON3ONALINEN

59 58 a) Puc. 1 Cnocobbl ynnoTHeHUss AedOopMaLMOHHbIX LIBOB MpPU YCTPOWUCTBE TMAPOU3ONSLMKN a)
OKpacouyHoMW; ©) LEeMEeHTHOW; B) MpW 3anofHEeHWM LUBaA MOPOMSacToOM; ) NpW MNepeKkpbITUMA LBa
NpodUNNPOBaHHON PE3NHON. 1 - NOAroTOBKA MO yTPamMBOBaHHOMY FPYHTY C BbIPOBHEHHOM NMOBEPXHOCTbIO;
2 - rMgpousonauus; 3 - PyroHHbIA TMAPOM3ONSALMOHHBLIN MaTepuan; 4 - 3anofiHeHUe LiBa 3NacCTUYHOMN
MacTUKOW; 5 - purypHbli MeTannuMyeckuin komneHcatop ¢ 60MnToBbIM KpenneHuem; 6 - apmupyowas
MeTannmyeckas ceTka; 7 - XryT U3 pyJloHHOro matepuana.

60 59 Puc. 2 CnocoObl ynnoTHeHMs1 AedOpMaLMOHHbLIX LIBOB NPW YCTPOWCTBE MMApOM3onsumMmM a) c
O[HOCTOPOHHMM YCUINEHMEM METanfMYeckuMm nuctamm; ©) To e, C ABYX CTOPOH; B) C OOGHOCTOPOHHUM
yCuUneHveM MeTanmyeckuMmy nuctamMmm u pynoHHbIMW TMAPOU30NALNOHHBIMU MaTepuanamu; r) To xe, ¢
OBYX CTOPOH. 1 - MogrotoBka Mo yTpamboBaHHOMY TFPYHTY C BbIPOBHEHHOW MOBEPXHOCTbIO; 2 -
rmapomusonsaums; 3 - pynoHHbIV TMAPOU3ONALUNOHHBIA MaTepuan; 4 nnockue meTaninyeckme nucTbl; 5 -
3arnorfHeHne LBa 3NaCcTUYHOW MacTUKOMN.

61 60 Puc. 3 Cnocobbl ynnoTHeHMs1 AedOpMaLMOHHbBIX LUBOB NMPWU YCTPOWCTBE MMOPOM3ONsLMM a) C
PUrypHbIM KOMMEHCATOPOM A5t LUMPOKMX LUBOB OKaHTOBKOW; 6) TO e, B CTeHe (Mpu HeobxoaumocTu
CMeHbl KOMMeHcaTopa); B) C UIYpHbIM KOMMEHCATOPOM MNpu y3kmx weax (4o 20 mm). 1 - nogrotoska no
yTpaMOOBaHHOMY [PYHTY C BbIPOBHEHHOW TMOBEPXHOCTbIO; 2 - TrMapousonsauus; 3 - PYMOHHbINA
rMOpPOV30NALUMOHHBIN MaTepuan; 4 - Nockue MeTannmMyeckme NUCThbl; 5 - 3anofiHeEHME LWBa 3NaCTUYHON
MacCTUKOW; 6 - OKaHTOBKA LLBA; 7 - OUIypPHbIA MeTanMy4ecknii KoMneHcaTop ¢ OONTOBbIM KpenneHuem; 8 -
XIyT U3 pynoHHoro matepuana; 9 - acanbToBbIi MaT unu acganbTobeToH.

62 61 Puc. 4 Cnocobbl ynnoTHeHUs AedopMaLMOHHbLIX LBOB NPW YCTPOWCTBE rMApOU3ONsauun a) Ha
nepekpbiTUsX; 6) KoMneHcaTop ANs TOHHEeNen 1 KaHanoB, NPUMbIKAIOWUX K COOPYXeHUAM ¢ 6omnbumnmm
ocagkamu. 1 - XryT U3 PyrnoHHOro mMartepuana; 2 - rmaponsonsaumns; 3 - pynoHHbIN TMAPOU3ONSALNOHHBIN
matepuan; 4 - nnuvta nepekpbiTMd; 5 - 3anofiHeHue LWBa 3MacTUYHOW MacTukon; 6 - dOUrypHbIn
MeTannnmyecknin komneHcaTop 6e3 KpenneHus.

6362 & ="*=**&* =="> Comkd=xk=«r) Pnc. 5 Cnocobbl ynnoTHeHNs AedopMaLMOHHbIX LUBOB Npu
YCTPOWCTBE M'MAPOU30NALUN ) PE3UHOBbLIE UMM NNAaCTMacCcoBble NPOUIMPOBaHHbLIE KOMMNEHCATOpPhLI; 0) 13
acganbToBbIX MAcTuK (pacTBopoB) npu gedopmaumm B wBe A0 20 MM B OCHOBAHWM COOPYXXEHWS; B)
YrnoBoe 3BEHO (DUIYPHOro KOMMEHcaTopa; ) M3 acdanbToBbIX MAacTUK (pacTBOpOB) Npu Aecdopmaunn B
wBe 6onee 20 MM B OCHOBaHUW COOpYXeHusa npu gecdopmaumn. 1 - noarotoBka no yrpamboBaHHOMY
FPYHTY C BbIPOBHEHHOWN MOBEPXHOCTLI0; 2 - TAPOM30NALUNS; 3 - pPYFOHHbBIN TMAPOU30NALMOHHBLIN MaTepuan;
4 - acdanbToBbI MaT UM acdanbToOeToH; 5 - 3anonHeHne WBa 3MacTUYHOW MACTUKOW; 6 - XryT 13
pYyroHHOro MaTepuana; 7 - urypHbli MeTanIM4yeckuin KomneHcaTop 6e3 KpenneHus.

64 63 Puc. 6 Cnocobbl ynnoTHeHWs AedOpMaLVOHHbIX LWBOB NPV YCTPOWCTBE MMAPOU30NSLMN a) TOXe, B
cTeHe; 6) To xe, npu gecdopmauun 6onee 20 MMm. 1 - 3aWIUTHOE OorpaxaeHue; 2 - rmgpomsonsuns; 3 -
PYMOHHbIA TMOPOUN3ONSALUMOHHBIA MaTepuan; 4 - UrypHbIi MeTanIM4eckuii kKomneHcaTop ¢ 6onToBbIM
KpenneHmem; 5 - 3anofiHeHne WBea anacTUYHOM MacTUKOWM; 6 - XXIyT U3 PyroHHOro Matepuana.

65 64 Puc. 7 ¢ rmgpousonsaumen Cnocobbl conpsixeHus 3aknagHbix usgenuin a, 6) ¢ okneeHHon npu
nponycke Tpyb 4yepes oTBepcTMs anameTpom bonee anametpa Tpy6. 1 - nsonupyemas KOHCTpyKums; 2 -
rmapounsonauuns; 3 - 3awutHoe orpaxaeHve; 4 - Tpyba (aHkep); 5 - mMaHxeT M3 GUTYMMpOBaHHOW
CTEKNOTKaHW C OOMOTKOW XryToM (NMPOBOSIOKOWM) UMK C 3aKMMOM OaHAaXXHOW Haknagkon; 6 - chnaHey m
3alemMnsoLLas Haknagka; 7 - ynop, ynnoTHsowasi Habuska 1 3axxXumMHoe npucnocodneHve.
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66 65 Puc. 8 Cnocobbl conpsiXeHus 3aknagHbiX N34enuin ¢ rmaponsonsaumert a) ¢ OKIeeHHOM Npu Nponycke
ropsumx Ty0; 6) ¢ OKNeeHHoW Npy NPUMEHEHNN BaHOaXHbIX HAKNAaAoK; B) C OKINEEHHOW Npu 3agdene aHkepa
B CTEHY; I') ¢ acdanbToOBOW Npuy 3afere aHkepa B CTEHY. 1 - u3onmpyemasi KOHCTPYKLMS; 2 - TMAPON30NALNS;
3 - 3awmTHOe orpaxaeHue; 4 - Tpyba (aHkep); 5 - MaHxeT N3 BUTYMUPOBAHHOW CTEKMNOTKaHW C 0BMOTKOM
XXryToM (MPOBOMOKOW) UK C 3aXMMOM GaHOaXHOW Haknagkon; 6 - donaHew 1 3awemMnsaioLLasn Haknagka; 7
- ynop, ynnoTHsiowas Habuska 1 3aKMMHOe nNpucnocobnexune.

67 66 Puc. 9 Cnocobbl conpshkeHnst 3aknagHbiX M3Oenui ¢ rmgpounsonsumen a) ¢ acdanbTOBOW npu
3agene Tpyb B CcTeHy; 6) rpynnoBoi dnaHewl, Ansi HECKONbkMx Tpyd u kabenen. 1 - usonupyemas
KOHCTPYKUMS; 2 - rmgpousonaums; 3 - 3awmtHas meTannuyeckas gmvadparma; 4 - tpyba (aHkep); 5 -
3anvBKka MacTUKOW; 6 - onaHew 1 3alemnsaioLLlas Haknagka.

68 67 Puc. 10 Cnocobbl conpsihkeHns 3aknagHblX M3genui ¢ rmgpousonsumen a, 6) ¢ acganbLToBon 1
LieMEeHTHOW MNpu nponycke Tpyb 4Yepes oTBepcTus anameTpom bonee guametpa Tpyb. 1 - nsonupyemas
KOHCTPYKUMS; 2 - ruapouvsonaums; 3 - apMupytollas MeTtannudeckas cetka; 4 - Tpyba (aHkep); 5 - ynop,
YANOTHSAOLWAan Habneka n 3aXknMHoe npucnocobnexune; 6 - naHel 1 3allemnsioLlan Haknagka.

69 68 Puc. 11 nNo NOBEPXHOCTU CTEHbI YCTPOWCTBO MPOKNAOQoOK B CTeHax 3gaHui 6e3 noasanoB 1 -
dyHOAMEHT; 2 - pynoHHas rmapousonsaums; 3- npoknagka (FopyM3oHTanbHbIN 3arpaxgarLwmin cron); 4 -
LeMeHTHas TyKaTypKa; 5 - BHYTPEHHNASA 3alUTHast LUTYKATypKa; 6 - OTMEeTKa Bepxa noacTunaroLero crnos
nona; 7 - NIaHMPOBOYHAA OTMETKa 3eMsu; 8 - OTMOCTKaA.

70 69 Puc. 12 ¢ nogpes3kon cTeHbl YCTPOMNCTBO NPOKNaAoK B CTeEHax 30aHui 6e3 nogsanoB 1 - 0TMOCTK;
2 - pynoHHas rmgpomusonsaums; 3 - npoknagka (ropu3oHTanbHbIA 3arpaxaatolmii cnow); 4 - uemMeHTHas
WITYKaTypKa; 5 - BHYTPEHHSAS 3alUmMTHasA WTykaTypka; 6 - oTMeTKa Bepxa nogcTunarowero cros nona; 7 -
nnaHMpoBOYHAsA OTMETKa 3eMIIN.

71 70 Puc. 13 YcTponcTBo NpoKagok B CTeHax C noAasanamu npu BbICOKO PaCrONOXEHHOM NepekpbITUm
nogesana 1 - nepekpbiTMe noggana; 2- NOAroToBka; 3 - BEPXHWE MPOTUBOKaNUNNSAPHbIE NPOKNagku; 4 -
LeMeHTHasa ruapomsonaumns; 5 - BHYTPEHHSAS LTyKaTypHas rugpousonsaums; 6 - oTMeTKa Bepxa
noacTunatrowero cnos nona; 7 - NNaHUMpoOBOYHAs OTMeTKa 3emnu; 8 - OTMOCTKa; 9 - HUXKHASA
npoTuBOKanuNnspHas npoknagka; 10 - BepTukanbHas ruapovsonauns us cnost GUTymMHbIX NokpbITMR; 11 -
HKHAS MpOKnagka U3 pyrioHHOro matepuana.

7271 Puc. 14 YCTponcTBO MPOKMafoK B CTEHax 34aHuMn C noasanom Npu HU3KO PacronioXeHHOM
nepekpblTy nogpana 1 - nepekpbiTMe noasana; 2 - NoAroToBka; 3 - BEpPXHUE MPOTUBOKANUNNSAPHbIE
NpoKnagkuy; 4 - ueMeHTHas rmapousonauns; 5 - BHYTPEHHSAS WTyKaTypHas ruapovsonsuust; 6 - otmeTtka
Bepxa MOACTUNAOLWEero cCnosi nona; 7 - NNaHMpoBOYHas OTMeTKa 3eMnu; 8 - OTMOCTKa; 9 - HWXHASA
npoTuBOKanuNnspHas npoknagka; 10 - BepTukanbHas ruapovsonauns us cnost GUTyMHbIX NoKpbITMR; 11 -
HKHAS MpOKnagka U3 pyrioHHOro matepuana.

73 72 Puc. 15 'vapounsonauusa nog3eMHbIX COOPY>XEHUI OT Hanopa rpyHToBbIX BoA 1 - rmapounsonsaums; 2
- NoACTMNaloLWmMIi cron (NoaroToBka); 3 - Hecyllasa KOHCTPYKUMS; 4 - 3aliMTHasa CTsKKa; 5 - 3awmTHoe
orpaxaeHue rugpousonsaunm (yctpamBaeTcs npu Heobxoammoctu); 6 - MakCMManbHbBI  YPOBEHb
rPYHTOBbIX BOA; 7 - NNaHNPOBOYHAs oTMeTka 3emnu; 8 - wnoHka 100x150 MM 13 ropsumnx acganbToBbIX
MaTepuvarnos.

7473 Puc. 16 kanunnspHow Bnarv [MApousonauus MNOA3EMHLIX COOPYXEHWA OT rpyHToBon 1 -
rmapousonaums; 2 - NOACTUNALWMI Crioin (NOAroToBKa); 3 - HeCyLLas KOHCTPYKUMS; 4 - 3alMTHasA CTSXKa;
5 3awuTHOE orpaxaeHuve rugpousonsaumm (yctpaveaeTcs npu HeobxooumocTu);, 6 - MakCUmarbHbIN
YPOBEHb FPYHTOBbLIX BOA; 7 - MMaHMpoOBOYHas oTMeTka 3emnu; 8 - wnoHka 100x150 MM u3 ropsumx
acanbToBbIX MaTepManos.

75 74 7 Puc. 17 T'vapomnsonsaums 3arnybreHHbIX COOPYXKEHUI OT Hanopa rpyHToBbIX BoA 1 rugpounsonauus
OT Hanopa rpyHTOBbLIX BOA; 2 - MOACTUNAIOLLMIA CNOW (NOArOTOBKA); 3 - HECYLLast KOHCTPYKUUS; 4 - LUNOHKa
100x150 MM un3 ropsumx accanbToBbIX MaTepuanoB; 5 - 3aWuUTHOE orpaxaeHuve rmapounsonsaumm
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(ycTpanBaeTcst Npy HEOBX0ANMMOCTI); 6 - MaKCUMarbHbIA YPOBEHb FPYHTOBLIX BOA; 7 - MIaHMpOBOYHas
OTMEeTKa 3eMnu.

76 75 Puc. 18 kanunnapHon Bnaru M'vapounsonsuus 3arnybreHHbIX COOPYXXEHWIN OT TPYHTOBOW 1 - LUNOHKA
100x150 MM m3 ropsiumnx accanbToBbIX MaTepmarnos; 2 - MoACTUNAaLWMA cron (NoAroToBka); 3 - HecyLlas
KOHCTPYKUMS; 4 - rMapon3onsums OT KanuinsipHOW Braru; 5 - 3awuTHOE orpaxaeHue rmapounsonsauum
(ycTpanBaeTcst Npy HeOB6X0ANMMOCTK); 6 - MakCUMarbHbIA YPOBEHb FPYHTOBLIX BOA; 7 - MiaHMpOBOYHas
OTMeTKa 3eMnu.

77 76 Puc. 19 M'maoponsonaunsi nogsanos a) OT FPYHTOBOW KanuInsipHOW Brniaru; 6) oT Hanopa rpyHTOBbIX
BoA (Kene3obeTOHHOe [OHWLLE 3aaHKepeHOo B CTeHe). 1 - rugpomsonauust; 2 - NoacTUNaloLWuUin Crow
(mogrotoBka); 3 - NPOTMBOKANWUMNSAPHasi NPOKNaaKa; 4 - LeMeHTHas WTyKaTypka; 5 - 3aluTHOE orpaxxaeHne
rmgpomnsonsumm (yctpamBaeTcsi Npu HEOOXOAMMOCTM); 6 - MakCMMarbHbIN YPOBEHb FPYHTOBLIX BOA; 7 -
wnoHka 100x150 MM 13 ropsiunx acdanbTOBbIX MAacTUK; 8 - OTMOCTKA; 9 - 3aaHKepeHHas Xene3obeToHHas
nnuta; 10 - BuTyMHas MacTtuka.

78 77 a) ©) Puc. 20 'mapounsonsaumsa nofsarnos a) OT Hanopa rpyHTOBbIX BOA (CMOWHON pyHAAMEHT B
BMAE MOHOJSIMTHOM >Xene3obeToHHOW MnuThl); 6) OT Hanopa rpyHTOBbIX BOA (C NPUIrpy304YHbIM CMIOEM Ha
axvue). 1 - rmgpomnsonaums; 2 - NOACTUIAKLWMIA Cnow (MoAroToBka); 3 - NPOTUBOKANWUNNSpHas NPOKNaaka;
4 - ueMeHTHas LwWTyKaTypka; 5 - 3awuTHOe orpaxgeHve rugpousonsauun (yctpavBaeTcs npu
HeobxoaMmMocTn); 6 - MakcumarnbHbIA YPOBEHb TPYHTOBbLIX BOA; 7 - MPUrpy30o4Hasl KOHCTpyKuus; 8 -
oTMOCTKa; 9 - wnoHka 100x150 MM m3 ropsaymx accanbToBbix MacTuk; 10 - GutymHas mactuka; 11 -
dyHOaMeHTHaa nnuTa.

79 78 Puc. 21 ['vgponsonauusa pekoHCTpyupyeMblxX Noasanos Mno rpyLwl y, Npy ypoBHE FPYHTOBLIX BOA OT
15 go 50 cm | - cywecTByoLWas nsonmpyemas creHa; 2 - webeHovHasa nogrotoska - 100 mm; 3 - 6eTOH
knacca B7,5; 4 - rmgpodoOHbIN LLeMeHTHO-NecYaHbIi pacTBop M | 50; 5 - Tpu crost xonogHom acdanbTOBOW
MacCTUKKN NO FPYHTOBKE; 6 - LLeMEeHTHO-NecYaHbI pacTBop M75; 7 - uemeHTHO-necYaHbin pacteop M 100; 8
- MAWHTYC M3 LEeMEHTHO-Nec4yaHoro pacteopa; 9 - OONOSHUTENbHbIA CrOW XOSIO4HOW acdansToBomn
MacTuku - 3 mMm; 10 - ypoBeHb rpyHTOBBIX BOA; Il - LeMeHTHO-necyaHas WwTyKkaTypKa.

80 79 Puc. 22 N'vapounsonsiums pekoHCTpyMpyeMbIX NMOABAroB Mo CyLECTBYHOLLEMY OETOHHOMY Mosny, Npu
YpOBHe rpyHTOBbIX BOA OT 15 o 50 cm | - cywlecTByowasa msonmpyemas CTeHa; 2 - ypoBeHb FPyHTOBbIX
Bof; 3 - 6eToH knacca B7,5; 4 - ruapodobHbI LeMeHTHO-NecuYaHbI pactBop M | 50; 5 - Tpu crnos xonogHom
acdanbTOBOM MACTMKW MO FPYHTOBKE; 6 - LeMEeHTHO-NecYaHbl pactBop M75; 7 - LeMeHTHO-NecYaHbIn
pacteop M 100; 8 - MAMHTYC M3 LEMEHTHO-MEeCYaHoro pacteopa; 9 - AOMNOMHUTENbHbIA CNOW XONOAHOMN
acanbToBon macTuku - 3 mm; 10 - cywecTBytowmii 6eToH; |l - LeMeHTHO-NecyYaHas WwTykaTypka.

81 80 Puc. 23 T'mapounsonsaunsi peKOHCTPyupyeMbIX MOABAroB Mo rpyLuy, Npy ypoBHE rpyHTOBLIX Bog 6onee
50 cm (BapwaHT apMMpoBaHWSA CBapHbIMW ceTkamu) 1 - CcyllecTBylllasi nsonupyemas cTeHa; 2 -
webeHo4yHasa nogrotoBka 100 mm; 3 - 6eToH knacca B7,5; 4 - rmuapodoOHbIN LLEMEHTHO-NECYaHbIN PacTBOp
MI 50; 5 - Tpu cnos XonoAaHoM acdanbTOBOW MacTMKK MO IPYLLIOBKE; 6 - LEMEHTHO-MecYaHbI pactBop M75;
7 - uUemeHTHo-necyaHbin pactBop M 100; 8 - nnMHTYC M3 LEMEHTHO-MecyaHoro pacTteopa; 9 -
xene3obetoHHasa nnuta; 10 - wTbipu 13 kpyrnoun ctanu; 11 - ypoBeHb rPyHTOBLIX BOA.

82 81 Puc. 24 M'vapounsonsums pekoHCTpyMpyeMbIX NMOABAroB Mo CyLLIECTBYHOLEMY OETOHHOMY Moy, Npu
YPOBHEe TpyHTOBbIX Bog 6oree 50 cM (BapuaHT apMMpoBaHUSA CBapHbIMK ceTkamu) 1 - cyllecTBytowlas
n3onupyemMasi CTeHa; 2 - ypoBeHb rPyYHTOBbIX BOf; 3 - CYLLECTBYOLLNIA BETOH; 4 - rapodOOHLIN LLEMEHTHO-
necyaHbin pacteop M | 50; 5 - Tpu cnos xonogHon accansToOBOM MacTUKM MO FPYHTOBKE; 6 - LLEMEHTHO-
necyaHbln pactBop M75; 7 - uemeHTHO-necyaHbin pactsop M 100; 8 - NAWHTYC N3 LEeMEHTHO-Nec4YaHoro
pacTtBopa; 9 - xxenesobeToHHas nnuta; 10 - WTbIPU U3 KPYIIon cTanu.

83 82 Puc. 25 N'maponsonsaums onyckHbIX KONoAUEB a) C ABYX CTOPOH; 6) C O4HOW Hapy>XHOW CTOPOHbI. 1 -
HOX OMYCKHOro Korogua; 2 - NoAroTtoBka; 3 - AHWLWLE OMYCKHOro Komogua; 4 - okpacodHas GutymHas
rmapounsonaumns; 5 - mMakcumarnbHbI YpOBEHb TPYHTOBbLIX BOA; 6 - OKNeeHHas ruapousonauus; 7 -
NNaHMpoBOYHas OTMeTKa 3eMnu; 8 - LeMeHTHas LWTyKaTypHas rugpousonaums; 9 - mMakcumarnbHbIv
YPOBEHb BOAbI B COOPYXXEHUM.
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84 83 Puc. 26 'mpgpounsonaums onyckHbiX KornogueB a, 6) conpshkeHWe OKIMEeEeHHOM rMapoM3onsumMm C
LEeMEHTHOW rnapousonsumen cTeH. 1 - HoX OMyCcKHOro konogua; 2 - NoAroToeka; 3 - AHMLLE OMYCKHOro
Konoaua; 4 - NUCT OKNEEHHON rmaponsonaumm; 5 - BbipaBHMUBatoLLLAs UNK 3aLLUTHas CTSKKA; 6 - OkneeHHas
rmgpousonaums; 7 - ButymHas macTuka; 8 - LeMeHTHas WTyKaTypHas ruaponsonsauns.

85 84 Puc. 27 'vaponsonsaums KeCCOHOB C ABYX CTOPOH 1 - NNaHNPOBOYHAsA OTMETKA 3eMIU; 2 - LeMEHTHas
rmgpounsonsauns; 3 - Hecyllasa KOHCTPYKUUS; 4 - OkpacodHasi BUTyMHas rmapomsonsaumst; 5 - MakcMmanbHbIn
YPOBEHb FPYHTOBLIX BOA,.

86 85 Puc. 28 N'maponsonsums KeCCOHOB C HapyXHOW CTOPOHbI 1 - NNaHMpoOBOYHAsA OTMETKa 3eMnu; 2 -
LeMeHTHasa rugpounsonsauus; 3 - Hecyllast KOHCTPYKUus; 4 - okpacovHas butymHas rmgpomsonsaums; 5 -
MaKCUMarnbHbIA YPOBEHb IPYHTOBbLIX BOA,.

87 86 7 Puc. 29 1 - meTannuyeckasa ruapovsonsums oT Hanopa rpyHTOBbIX BOA; 2 - NoaroToBka; 3 -
Kene3o06eTOHHbI 11 KOpoO; 4 - rMaApon3onauusa OT rPyHTOBOW Bnark; 5 - doyTepoBka; 6 - MakcMMarnbHbIN
YPOBEHb FPYHTOBbLIX BOA; 7 - NITAHUPOBOYHAs OTMETKa 3eMnu; 8 - rmapom3onsLms oT npocadmBatoLL, encs
cBepxy Bofbl; 9 - Tennomsonsaums (MPMHUMAETCS MO pac4eTy B 3aBMCMMOCTU OT TeMMepaTypbl OTXOAALLMX
raso); 10 - 3acbinka (KOTENbHbINV LUNAK U ApYron TENNOM30NSALMOHHBIR MaTepuran); 11 - 3aWwMTHBIN CNOMN
M3 LeMEeHTHO-Nec4YaHoro pacTeopa.

88 87 Puc. 30 M'mopounsonsaunsi n3 nonmaTUIIEHOBbLIX NIMCTOB 4115 COOPHbIX KOHCTPYKUWUIA CTEH, paspes no
cTeHe 1 - rngpousonaums; 2 - NONMITUNEHOBas Haknagka; 3 - cBapHble WBbI; 4 - CTSXKKA U3 LLIEMEHTHO-
necyaHoro pactBopa; 5 - xene3obeToHHas KOHCTPYKLUSI COOPYXeHUst (MOHONUTHas unu cbopHas); 6 -
noAaroToBkKa.

89 88 Puc. 31 KOHCTpyKUMi cTeH M'mgpounsonauusa 13 nonmaTUNEHOBbIX IMCTOB AN COOpHbIX a) AeTanb
CTbika NaHeneun; 0) geTanb yrna naHenbHbIX CTeH. 1 - rugpounsonauus; 2 - NONUaTUIEHoBas Haknagka; 3 -
CBapHble LWBbI; 4 - Xene3obeToHHast KOHCTPYKLNS COOPYXKEHUS (MOHONUTHAA U cOopHas).

90 89 Puc. 32 l'mpgpousonsaumsa M3 MONUITUNEHOBLIX NUCTOB ANs COOPHbIX KOHCTPYKUMIA KaHamoB WU
KONIEKTOPOB, KaHan n3 06bEMHbIX CeKLUA 1 - rmgponsonaums; 2 - NonMaTUIIeHOBas Haknagka; 3 - cBapHble
WBbI; 4 - CTsDKKA M3 LIEMEHTHO-MECYaHOro pacTBopa; 5 - enes3obeToHHas KOHCTPYKLUUS COOPYXKEHUS
(MoHONUTHas unu cbopHas); 6 - noaroToBka.

91 90 Puc. 33 l'mpgpousonsaumsa M3 MONMUITUNEHOBLIX NUCTOB ANs COOPHbIX KOHCTPYKUMIA KaHamnoB WU
KOMMEeKTOPOB a) KOMMEKTOp U3 00 beMHbIX CEKLMIA; 6) AeTanb CONPSHKEHNS TMOPOU30NALMM OHULLA U CTEH;
B) KOMMEKTOP U3 MITOCKNX 3NEMEHTOB. 1 - rmapom3onsaums; 2 - NoNMaTUNEHOBast Haknagka; 3 - cBapHble
WBbI; 4 - CTsDKKA M3 LIEMEHTHO-MECYaHOro pacTBopa; 5 - enes3obeToHHas KOHCTPYKLUUS COOPYXKEHUS
(MoHonUTHasa unn cbopHas); 6 - NOAroToBKa; 7 - Nnec4aHasi NoAckInka.

92 91 Puc. 34 KoHCTpyKunn fedopMaLMOHHbIX LUBOB B CTEHAX U AHULLE 1 - rmaponsonsums; 2 - Nopounson;
3 - cBapHble WBbI; 4 - rnagkuin NONM3TUNEHOBLIN JTUCT; 5 - xene300eTOHHAsA KOHCTPYKLMSI COOPYXXEHMS
(MoHonUTHasa nnn cbopHas); 6 - BUTyMHas MacTuka; 7 - MbITbIA NECOK.

9392 Puc. 35 KoHcTpykumm gedopMauuoHHbIX LWBOB B CTeHax M AHvwe 1 - rugpousonauus; 2 -
AepeBsiHHAsA Npoknagka; 3 - cBapHble WBbI; 4 - rMagkui NONMATUNEHOBLIN NUCT; 5 - Xxene3obeToHHas
KOHCTPYKLUMSI COOPYXeHUs1 (MOHONMUTHasa unm cbopHas); 6 - NoAroToBka; 7 - MbITbIA NECOK; 8 - CTsKKa U3
LleMEeHTHO-Nec4YaHoro pacTteopa; 9 - butymHasa mactuka; 10 - oguH cnow nepraMmumHa.

9493 6 ) 3 30oL d Puc. 36 mgpousonsaums TpybonpoBOoAOB (BOOOMPOBOAA M KaHanu3auuu) npu
BeckaHanbHOM Npoknagke a) HanopHblx; 6) 6e3HanopHbIX. 1 - MUHOBETOH; 2 - Tpybonpososd; 3 - MECTHLIN
FPYHT; 4 - NNaHMPOBOYHAsA OTMETKa 3eMM.

95 94 Puc. 37 'vapomnsonaums ogHOSAPYCHbIX KaHamnoB 1 - rMMHOGETOH; 2 - OKpaco4YHas Unn OKIeeHHas
rMapounsonsaumns; 3 - MECTHbBIN FPYHT; 4 - NNaHNPOBOYHAsi OTMETKA 3eMnK; 5 - n3onupyemMast KOHCTPYKUUSI.
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96 95 Puc. 38 NepmeTnsaums aetopMaLmOHHbIX LUBOB MPW CTPOUTENLCTBE 3arflyOrneHHbIX N NOA3EMHbIX
coopyxeHmn 1 - rugpousonsunoHHass wnoHka AKBACTOIN (tun [OB); 2 - 3anonHuTenb LWBa
(neHononucTtunpon); 3 - xenesobeToHHas KOHCTpyKums. Puc. 39 NepmeTnsaumsa TeXHONOMMYECKUX LLIBOB
©eToHMpOBaHMSA NpU CTPOUTENLCTBE 3arfnybreHHbIX U NOA3EMHbBIX COOPYXKEHUN 1 - rmgpon3onsaumoHHas
wnoHka AKBACTOIMM (tun XB); 2 - TexHonormyeckui LoB OeToHMpoBaHus; 3 - Xenes3obeToHHas
KOHCTPYKLMUS.

97 96 Puc. 40 NepmeTn3aumsa ycagovHoOro LBa B CTEHE MOABana npu CTPOUTENbLCTBE 3arflyOneHHbIX U
noaseMHbIx coopyxeHun 1 - xryT BEJTIOTEPM; 2 - BATEPCTOI (dupma MHTEP AKBA); 3 - repmeTuk; 4
- MeHononucTupon; 5 - xxene3obeToHHas KOHCTPYKLMS.

98 97 Puc. 41 TlepmeTusaumsa ycagodHoOro L Ba B pyHOAMEHTHOW nnute npu CTPOUTENbCTBE
3arnybneHHbiX M MNOA3EMHbIX COOpPYXeHMn 1 - ouMHKOBaHHbIM nuct; 2 - BATEPCTOIT (dwupma
MHTEPAKBA); 3 - xxryt BETIOTEPM; 4 - rmagpounsonsums (2 cnosi rMapocTeknionsona); 5 - 3awmTHas CTskKa
n3 LeMeHTHo-necyaHHoro pacteopa (30mm); 6 - BbipaBHMBaOLWAsA CTSXKKA U3 LIEMEHTHO-MECYaHHOro
pacteopa (30mMm); 7 - 6eToHHasa nogrotoka (80mm); 8 - xenesobeToHHas NNUTa; 9 - repmMeTHK.

100 99 NPUNOXEHWE 2 TPUM EPbI YCTPOWCTBA TMOPOU3ONALMMN ®YHOAMEHTOB TMPU
BO3OENCTBUN ATPECCUBHbIX NMOA3EMHbLIX BO[

101 100 Puc. 1 T'mgpousonauunsa doyHaameHTa nog CTeHy

102 101 Puc. 2 'mgpomnsonauusa doyHaam eHTa rnog KOSIOHHY

103 102 Puc. 3 M'mgpousonsauusa ceanHoro oyHaameHTa

104 103 Puc. 4 'vgpousonsauus oyHaameHTa nog obopyaosaHme

105 104 6 Pwuc. 5 Y3sen 1. OkpacoyHasi rmgpomsonsums 1 - noarotoska u3 WebHs, NponuTaHHOro GUTymMom
- 100 MM; 2 - BblpaBHMBAIOLLUIA CrOK U3 LieMeHTHoro pacteopa Mapku 100; 3 - rpyHTOBKa; 4 - oKpacodHas
rmgpomnsondaums (tun l... 1V); 5 - 3awmTHas cTskka us uemeHTHoro pacteopa Mapku 100; 6 - nsonupyemas
KOHCTpyKUma. Puc. 6 Ysen 2. AccanbToBasi rmgpomsonsumsi 1 - noarotoeka us WebHs, NponMTaHHOro
outymom -1 0 0 Mm; 2 - BUTYMHas rpyHTOBKA; 3 - acdanbToBas WTykaTypHas rugpounsonauus (tvn V); 4 -
3amMTHas CTSKKa U3 LeMeHTHoro pacteopa Mapku 100; 5 - nsonupyemasi KOHCTPYKUNA.

106 105 4 Puc. 7 Y3en 3. Jlutas rugpomsonsums 1 - NoagroToBka M3 WeobHs, nponMTaHHoro 6utymom - 100
MM; 2 - nuTas rmgpousonsums (tvn VI); 3 - 3awmTHasa cTshkka M3 LemMeHTHoro pacrteopa mapku 100; 4 -
n3onupyemasi KOHCTpykumsi. Puc. 8 Y3en 4. OkneeHHas rugpousonsums 1 - noarotoBka U3 LeOHS,
NPOMUTaHHOro 6UTYMOM - 100 MM; 2 - yNITOTHEHHbI acanbTo6eToH - 40 MM; 3 - TPYHTOBKA; 4 - OKIeeHHas
rmgpousonsauma (tun VIl n VIII); 5 - 3awmTHasa cTsxka ns LuemeHTHoro pacteopa mapku 100-30 mwm; 6 -
n3onupyemasi KOHCTPYKLUSI.

107 106 Puc. 9 Y3en 5. Okpaco4yHas rugponsonaums 1 - noarotoska ns WwebHs, NponuTaHHOro Gutymom -
100 MMm; 2 - BblpaBHMBAIOLLNA CAOW U3 LieMeHTHoro pactsopa mapku 100-1 0 mm; 3 - rpyHTOBKa; 4 -
okpacoyHasa rugpomsonauus (tun l... IV); 5 - cTtskka n3 uemeHTHoro pacrteopa mapku 100-30 mm; 6 -
3aTvpka uemeHTHbIM pactBopoM Mapku 100-10 mm; 7 - apMupyloOLWMI Clon (CroN CTEKNoTKaHu); 8 -
nsonupyemasi KOHCTpykumsa. Puc. 10 Y3en 6. AcdanbTtoBas 1 okpacodHasi rugpounsonsauus 1 - nogrotoeka
13 WwebHs, nponuTtaHHoro 6utymom - 100MmMm; 2 - rpyHTOBKa; 3 - acanbTtoBas rugpousonsaums (tun V); 4 -
CTsDKKA M3 LieMeHTHoro pacteopa Mmapku 1 0 0-30 mm; 5 - 3aTupka LemMeHTHbIM pactBopoM mapkn 100-10
MM; 6 - apMUPYIOLLMIA CIION (CION CTEKNOTKaHW); 7 - OKpacovHas rugpousonsaums (tun 2); 8 - nsonupyemasi
KOHCTPYKLUS.

108 107 Puc. 11 Y3en 7. Jlutasa n okpaco4Has rmgpounsonsaumsa 1 - noArotoeka U3 WebHsi, nponuTaHHOro
outymom - 100 mm; 2 - nuTasa acdanbtoBasi rmgpounsonaums (tun VI); 3 - CTshKkka 3 LLEMEHTHOrO pacTBopa
mapku 100-30 mm; 4 - 3aTnpka uemMeHTHbIM pacTBopoM Mapkun 100-10 mm; 5 - rpyHTOBKA; 6 - apMUPYHOLLIA
Cnow (Crnow CTeknoTkaHu); 7 - okpaco4Has rugpounsonsauus (tun 3); 8 - nsonupyemas KoHCTpykuus. Puc. 12
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Y3en 8. OkneeHHasa rugpousonsauusa 1 - NOAroToBka M3 WebHs, nponuTtaHHoro 6utymom -1 0 0 mm; 2 -
YNNOTHEHHbIN acdanbTobeToH - 40 MMm; 3 - rPyHTOBKA; 4 - okneeHHasda rugpousonsums (tunel VI v VIII); 5
- CTSXKa U3 LemeHTHoro pacteopa Mapku 100-30 mm; 6 - apMupyowunin cnown; 7 - 3aTupka LeMEHTHbIM
pactBopom mapku 100-1 O mMM; 8 - uemeHTHbI pactBop Mapku 100; 9 - 3awmTHaa crteHka; 10 -
N30nMpyemMast KOHCTPYKUUSI.

109 108 Puc. 13 Y3en 9. Okpaco4dHasi rugpounsonsauus 1 - BbIKpy)Xka U3 LeMeHTHOro pacteopa mapku 100
(R = 50-100 mm); 2 - 3aTUpKa LeMeHTHbIM pacTtBopoM Mapkm 100-10 mMm; 3 - ueMeHTHasa CTskka; 4 -
rPYHTOBKA; 5 - okpacoyHas rugpousonsaums (tun l... IV); 6 - nsonupyemas koHcTpykumus. Puc. 14 Y3en 10.
OkneeyHas rugpomnsonauusa 1 - BbIKpY>XKa U3 LemeHTHoro pacTteopa Mapku 100 (R = 50-100 mm); 2 -
3aTupKa LiemMeHTHbIM pactBopoM Mapku 100-10 mm; 3 - apMuUpyOWmMIin crnow; 4 - rpyHTOBKA; 5 - okneeyvHas
rugpousonsauusa (tunel VIIn VIII); 6 - cTaxka u3 uemeHTHoro pacteopa mapku 100; 7 - LeMeHTHbIN pacTBop
Mapku 100; 8 - 3alumTHas cTeHka; 9 - nsonupyemasi KOHCTPYKLMS.

110 109 Puc. 15 Y3en 11. OkpacoyHasa rugpounsonaumsa 1 - 3atvpka LeMEHTHbIM pactBopoM mapkm 100-
10 mMMm; 2 - rpyHTOBKa; 3 - okpacoyHas rugpousonsaums (tun l... IV); 4 - nsonupyemasi KOHCTpykuus; 5 -
okpacka 6utymom 3a 2 pasa. Puc. 16 Y3sen 12. OkneeHHas rugpousonauusa 1 - 3aTupka LEMEHTHbIM
pacteBopom Mapku 100-10 mm; 2 - rpyHTOBKa; 3 - okneeHHas rugpousonauusa (tunel VII v VIII); 4 -
LeMeHTHbIN pacTeop Mapku 100; 5- 3awmTHasa cTeHka; 6 - okpacovHas rugpousonsauna (tuna lll u 1V); 7 -
nsonupyemMas KOHCTpyKUusi; 8 - okpacka butymom 3a 2 pasa.

111 no Pwnc.17 Y3en 13. OkpacouHas rugpomnsonsaumnsa 1 - nogrotoeka us webHs, nponutaHHoro Gutymom
- 100 MMm; 2 - BbIpaBHMBaIOLLMIA CroN N3 LieMeHTHOro pactBopa Mpaku 100; 3 - rpyHTOBKa; 4 - okpacovHas
rmgpounsonaums (tun ... 1V); 5 - cTskka M3 uemeHTHoro pactsopa Mapku 100; 6 - 3aTvpka LeMeHTHbIM
pacTteopom Mapku 100-10 MM; 7 - apMUPYIOLLMIA CIO (CION CTEKNOTKaHW); 8 - nsonmpyemas KOHCTPYKUUS.
Puc. 18 Y3en 14. AccanbtoBas 1M oKpacodHas rmgpousonsums 1 - noarotoBka u3 WebHs, NponuTaHHOro
outymom - 100MmMm; 2 - rpyHTOBKA; 3 - acdanbtoBas rugponsonauus (tun V); 4 - cTskka U3 LLEeMEHTHOTO
pacTtBopa Mmapku 100; 5 - 3aTupka uemeHTHbIM pacTBopom Mapku 100-10 MM; 6 - apMUPYIOLLIMIA CIOW (CNoW
CTeKNnoTKaHu); 7 - okpacoyHas rmgpomsonsaums (tun ll); 8 - nsonupyemasi KOHCTPYKUUS.

112 111 Puc. 19 Y3en 15. llutasa n okpacovHas rugpounsonaumnsa 1 - nogrotoBka ua LWebHS, NponMTaHHOro
6utymom - 100mMm; 2 - nuTas acdanbToBas rugpousonsaums (tun VI); 3 - cTaxka 3 LeMeHTHOro pactsopa
mapku 100; 4 - 3aTupka uemeHTHbIM pactBopoM Mapku 100-10 MMm; 5 - rpyHTOBKa; 6 - apMUpPYIOLLKIA COKW
(cnow cTeknoTkaHwu); 7 - okpacovHas rugpounsonsaums (tun W); 8 - nsonupyemas koHcTpykums. Puc. 20 Ysen
16. OkneeHHast rmgpousonsauma 1 - nogrotoBka M3 LWebHsA, nponuTaHHoro Gutymom - 100 mwm; 2 -
YNIOTHEHHBIN acdanbTobeToH - 40 MM; 3 - rPYHTOBKA; 4 - okneeHHas rugpounsonsuus (tunsl VIl n VIII); 5
- CTSXKKa N3 LeMeHTHoro pactsopa Mapku 100; 6 - apMupyoLLmMiA Cron; 7 - 3aTUpKa LeMeHTHbIM PacTBOPOM
Mapkn 100-1 0 mm; 8 - uemeHTHbI pactBop Mmapkm 100; 9 - sawmTHas cteHka; 10 - msonupyemas
KOHCTPYKUUS.

113 112152 Pwuc. 21 Y3en 17. OkpacodHas ruapounsonsumns 1 - BbIKpy>XKa U3 LEMEHTHOro pacTsopa Mapku
100 (R = 50-100 mm); 2 - 3aTMpKa LeMeHTHbIM pacTBopoM Mapku 100-10 MM; 3 - LEMEHTHas CTaXKa; 4 -
rPYHTOBKA; 5 - okpaco4vHas rugpousonsaums (tun l... 1V); 6 - nsonmpyemas KoOHCTpykums. 8 57 4 2 9 Puc. 22
Y3en 18. OkneeHHas rugponsonauuns 1 - BbIKpyxka M3 LemeHTHoro pactesopa mapku 100 (R = 50-100 mm);
2 - 3aTuMpka ueMeHTHbIM pactBopoM Mapks 100-10 mm; 3 - apMupyloWnin crion; 4 - rpyHToBKa; 5 -
okneeHHas mgpomsondaumsa (tunbl VII n VII); 6 - cTskka u3 uemeHTHOro pactsopa mapku 100; 7 -
LemeHTHbIn pacteop Mapkm 100; 8 - 3awmTHas cTeHka; 9 - nsonupyemasi KOHCTPYKUNA.

114 113 Puc. 23 Y3en 19. OkpacoyvHas rugpounsonsaums 1 - 3aTupka LueMeHTHbIM pactBopoM Mapku 100
pakoBVH W BbIOOWH; 2 - TPYHTOBKA; 3 - okpacoyHasi rugpousonauus (tun |, W u IV); 4 - nsonupyemas
KOHCTpyKums. 6 Puc. 24 Ysen 20. OkpacoyHas rugpounsonsumus 1 - noarotoBka u3 WebHs, nponuTaHHoro
outymom - 100 mMm; 2 - BbIpaBHMBAOLWNIA CIOW U3 LIeMeHTHOro pacteopa mapku 100; 3 - rpyHTOBKA; 4 -
okpacoyHasa rmgpomusonaums (tun ... 1V); 5 - cTskka M3 uemeHTHoro pacteopa Mapku 100; 6 - 3aTupka
LeMeHTHbIM pactBopoM Mapku 1 0 0-10 Mm; 7 - apMupyoLWLMIA Cnow (CRo CTEKITOTKaHKW); 8 - nsonmpyemas
KOHCTPYKLMUS.
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115114 5 Puc. 25 Y3en 21. AcanbtoBas 1 okpacovHas rugpousonsaumst 1 - nogrotoBka m3 LebHs,
nponuTaHHoro 6utymom - 100Mm; 2 - rpyHTOBKA; 3 - acdanbtoBas rugpousonsums (tmn V); 4 - cTsbkka us
LuemeHTHoro pacteopa mapku 100; 5 - 3aTupka LemeHTHbIM pacTsopom Mapku 100 10 mm; 6 - apmupytoLni
cnowu (cnow cTeknoTkaHwu); 7 - okpacovHasa rugpounsonaums (tun Il); 8 - nsonnpyemas koHCTpykums. 4 Puc.
26 Y3en 22. Jlutas u okpaco4dHas rugpousonsumsa 1 - noarotoeka u3 wwebHs, nponuTaHHoOro 6UTyMmoMm -
100mMm; 2 - nuTasa acdanstoBaga rugpousonsauma (tun VI); 3 - cTskka U3 uemeHTHoro pactsopa mapku 100;
4 - 3aTupka LeMeHTHbIM pactBopom mapku 100 10 mm; 5 - rpyHTOBKa; 6 - apMUPYOLUIA Crion (crion
CTeKNoTKaHwu); 7 - okpacovHas rugpousonaumsa (tun LU); 8 - usonupyemas KOHCTpYKUUS.

116 1157 Puc. 27 Y3en 23. OkneeHHas rugpounsonsauuna 1 - nogarotoeka us webHs, nponutaHHoro 6utymom
- 100 MM; 2 - ynnoTHeHHbIN acanbTobeToH - 40 MM; 3 - rPYHTOBKA; 4 - OKNeeHHas ruapounsonauus (Tunbl
VIl n VII); 5 - ctaxka ns uemeHTHoro pactesopa mapku 100; 6 - apMmupytoLLnii crnow; 7 - 3aTupka LLeMeHTHbIM
pacteopom mapku 10 0-1 0 mmMm; 8 - uemeHTHbIn pacTBop Mapku 100; 9 - 3awmTHaa crteHka; 10 -
nsonupyemMasi KOHCTPYKLUS.

117 116 Puc. 28 N'maponsonsumsa uokons 3ganms 1 -lwnyHT; 2 - 6eToHHas 0TMOCTKa; 3 - NiIaHMPOBOYHAs
OTMEeTKa 3emnu; 4 - MOHONUTHaA Xenes3obeToHHasa cTeHa; 5 - rmapomsonsymoHHble maTtel VOLTEX; 6 -
okneeHHasa rugpomsonaums tmna YHUONEKC 3MM; 7 - ytennutens NMEHOMMNEKC; 8 - gepeBsHHas
3abupka; 9 - Tennon3onaAUnsa U3 NeHoONoNUCTUPONbHLIX NAKT; 10 - MeTannMyeckuin Awbenb ¢ wWandon M3
KpoBenbHow ctanu (ced. 40x40Mm, war 150Mm).

118 117 Puc. 29 YCTpONCTBO OTMOCTKM 34aHUA U TMAPOU30NALMS LIOKONSA 1 - OrpyHTOBKa MOBEPXHOCTU
LOKOMS; 2 - oKpacka MoBepxHOCTU uokons; 3 - aHvkep (10 A-LU, L=400mm); 4 - 3aWwmMTHbLIA cOCTaB
KAJIbMATPOH (tonwwmHa cnos 2-3mm); 5 - apmupoBaHue otMmocTtku (pro A-LU, war 250x250mm); 6 -
oTMocTKa u3 6etoHa ¢ gobaskon KATIbMATPOH; 7 - necyaHHO-rpaBuiiHas cMech; 8 - LUTyKaTypHbIN Crow;
9 - NNaHMpPOBOYHAA OTMETKa 3EMNU.

119 118 Puc. 30 N'mgpomnsonsauus cTeH nogsana ¢ KanunnspHbIM NOACOCOM MPYHTOBLIX BOA 1 - 3alUTHbIN
coctaB KAJIbMATPOH (tonwwmHa cros 2-3 mMm); 2 - wnoHka u3 coctaea KAJIbMATPOH-3KOHOM; 3 -
LWnypbl 3anonHeHHble coctaBom KAIIbMATPOH (amametp 20...30mMm, war 300mMm); 4 - oTMOCTKa 13
0eToHa; 5 - WITyKaTypHbIN cnow; 6 - xene3obeToHHas NnuTa; 7 - LeMEHTHO-NecyYaHHasi cTsxka (M 100-150).

120 Tupax 100 3k3. 3aka3 302. OtneyataHo B OAO «UIMM» UcTouHuk



