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Nlekuua 2. N"HHOBaALMKU B TEXHONOMMU reoae3nveckux,

NOArOTOBUTENbHbBIX U 3eMNAHBIX PAabOT, YCTPOMUCTBA
OCHOBAHWUN U PYHAAMEHTOB

Maesa 1. Freode3uyeckue pabomel, 8biNoAHAEMbIE HA CMPOUMENbHbIX
naow,aoKax

Pa3buBouHble paboTbl B Nnpouecce CTPOUTENbCTBA

B cootBeTtctBMe co CHuM 3.01.03-84 npasBuia NpoM3BOACTBA U NPUEMKU reofe3nyecknx pabor

HeobxoaMmo cobnogaTb MNpPU  CTPOUTENLCTBE HOBbIX, PACWMPEHUU, PEKOHCTPYKUUN U
TEXHUYECKOM MEPEBOOPYKEHUN ALNCTBYIOLWMX NPEANPUATUIA, 34aHUN U COOPYIKEHUN.

B cocTtaB reoesnyeckux paboT, BbINONHAEMbIX Ha CTPOUTE/IbHOM NAoLLLaAKa, BXOAAT:

a) co3gaHMe reogesnyeckor pa3bMBOYHOM OCHOBbI ANA  CTPOUTENbCTBA, BK/KOYAtOLLEN
nocTpoeHne pa3brMBOYHON CETU CTPOUTENbHOMN MNOLWAAKM U BbIHOC B HaTypy OCHOBHbIX MAN
rNaBHbIX Pa3bUBOYHbIX OCEN 3AaHUN U COOPYXHKEHUN (ANA KPYMNHbIX U C/IOXKHbIX 06BEKTOB U
3/1aHWNI Bbille 9 3TaxKeM - NOCTPOEHUE BHELIHUX Pa3bMBOYHbIX CETEN 3A4aHNIA, COOPYKEHWNN),
MarucTpasbHbIX M BHEMNOWAAO0YHbIX JIMHENHbIX COOPYXKEHWM, a TaKXKe ANA MOHTa)Ka
TEXHO/I0rM4yeckoro obopyaoBaHus;

6) pasbuBKa BHYTPUNIOLWLAA0UYHbIX, KPOME MarMcTpanbHbIX, JTMHENHbIX COOPYKEHUNA UM UX
yacTel, BpEMEHHbIX 3A4aHUN (COOpYXKEeHUI);

B) CO3ZlaHMEe BHYTPEHHel pa3buBoYHOM ceTu 34aHuUA  (COOpYXEeHUA)Ha UCXOAHOM U
MOHTaXHOM TOPM3OHTaXx M pPa3bUBOYHOM CETU ANA MOHTa)Ka TEexXHOJIOrMYecKoro
obopynoBaHus,
€C/I1 3TO NPeayCMOTPEHO B MPOEKTE NMPOWU3BOACTBA FE0AE3MYECKMX PaboT UM B NpoeKTe
npoun3BoACTBa paboT, a TaKKe NPOU3BOACTBO AETaNbHbIX Pa3bMBOYHbIX PaborT;

r) reogesnyecknini KOHTPO/Ib TOYHOCTU FTEOMETPUYECKUX NAPaMETPOB 3[aHNIM (COOPYKEHWUI) U
WUCNONHUTE/IbHbIE  CbEMKM C  COCTaBN€HMEM  WUCMONHUTENIbHOM  reogesnyeckomn
OOKYMEeHTauuu;

~

A) reogesmyeckme nsmepeHuns gebopmalmii OCHOBaHUM, KOHCTPYKLUMI 34aHUI (COOPYKEHWI)

M UX YacTel, ecam 3TO NpPeayCMOTPEHO MPOEKTHON [OKYMEHTauuen, YCTaHOBJ/IEHO
aBTOPCKMM HaZ30pPOM MM OpPraHamm rocy4apCcTBEHHOro Haa3opa.
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MeTtoabl u TpeboBaHWUA K TOYHOCTU reoAe3NYECKUX U3MEPEHUI AedopMaLMii OCHOBAHWUIA 34aHUM
(coopykeHuin) cneayet npuHMumaTth no FOCT 24846-81.

Co3paHune reopesvyecko pasbuMBOYHOM OCHOBbI A/ CTPOUTENbCTBA W reofe3nyeckue
namepeHuns aedpopmaumiti OCHOBAHWUM, KOHCTPYKUMA 34aHUI (COOPYKEHMMA) U UX YacTel B
npouecce CTPOUTENbCTBA ABNAIOTCA 06A3aHHOCTBIO 3aKa34MKa.

Mpoun3BoACTBO reoaesnyecknx paboT B MPOLLECCE CTPOUTENbCTBA, FE0AEe3MYECKUA KOHTPO/b
TOYHOCTM FrEOMETPUYECKMX NAapPaMEeTPOB 34aHNN (COOPYKEHUI) M UCNONHUTEIbHBIE CbEMKWN BXOAAT
B 00653aHHOCTM NoApAaYMNKa.

Feopesnyeckue pa60TbI ABNAIOTCA HEOTbeM/IEMOM YacTbio TEXHOOMMYECKOro npouecca
cTpouTenbHOro nponssoactea, U WUX cnegyetr oOcCywectsnATb nNo e€auMHomy AanAa |£||aHHOl>’1
CTpOMTeI'IbHOVI naowanku rpad)MKy, yBA3aHHOMY CO CPOKaMM BbINOJIHEHUA O6IJ.l,eCTpOMTeI'IbeIX,
MOHTaXHbIX U CnelunanbHbIX pa60T.

Mpn CTpOUTENbCTBE KPYMHbIX M CNOXHbIX OOBEKTOB, @ TaKXKe 34aHWI Bbiwe 9 3aTaxen cnepyet
pa3pabaTbiBaTb MPOEKTbI NPOM3BOACTBA reofesnyeckux paboT B nopsaKe, YCTAaHOB/NEHHOM AnA
pa3paboTKM NPOEKTOB NPOM3BOACTBA PaboT.

[lo Hayana BbINONHEHUA reoae3nyecknx paboT Ha CTPOUTENbHOM NAoWaAKe paboune yepTexuy,
Mcnonb3yemble Npu pasbuBoYHbIX paboTax, A0MKHbI BbiTb MPOBEPEHbI B YAaCTM B3aUMHOM YBA3KM
pa3mepoB, KOOPAMHAT U OTMETOK (BbICOT) U paspeLleHbl K NPOMU3BOACTBY TEXHUYECKMM HaA30pOM
3aKa3uuKa.

Feogesnyeckune paboTbl cieayeT BbINOAHATb CPeACTBAMM U3MEPEHNI HEOBXOAMMOMN TOUHOCTH.

YcnosuAa obecnevyeHus TOYHOCTM  BbIMOJIHEHUA reoje3nyeckux paboT npuBeaeHbl B
o0b6a3atenbHbIX NpunoxkeHnsax 1-5 k CHml 3.01.03-84.

leope3snyeckne paboTbl NPU CTPOUTENLCTBE JIMHEWMHbBIX COOPYXKEHWUN, MOHTaXKe MOAKPAHOBbLIX
nyTen, BEPTUKANbHOM NNAHUPOBKE cC/leAyeT BbINONHATb MPEUMYLLECTBEHHO 1a3€PHbIMU
npubopamm.

leopge3nyeckne paboTbl cneayeT  BbINOAHATL  MNOCAE  NPeAyCMOTPEHHOM  MPOEKTHOM
AOKYMEHTaUne pacumcTkm TeppuUTopmn, ocBoboXKaAEHNA ee OT CTPOEHUM, NoasiexKaluuxX CHOCY, WU,
KaK NpaBuao, BEPTUKANbHOM NIaHUPOBKM.

Ona nepeHeceHUA KoopaMHaT reofe3nyecknx MyHKTOB HA MOHTAXKHble TOPU3OHTbI METOA0M
BEPTUKANBbHOIrO MPOEKTUPOBAHUA cneayeT UCNOAb30BaTb NMPTOBbIE WaXTbl M TEXHONOTMYECKUE
WAW  crneumanbHble OTBEPCTMA B MNEepekpbiTUAX pasmepom He meHee 15x15 cm,
npeaycmaTpuBaemble pabouymmm yepTekamu.
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leofe3nyeckyto pasbuBOYHYIO OCHOBY ANA CTPOMTENLCTBA C/leayeT co3haBaTb B BUAE CETU

3aKpenneHHbIX 3HaKamMK T[eode3svyecknx MYHKTOB, ONpeaensAlowmx MoJIoXKeHUe 34aHus
(coopy:eHna) Ha MecTHOCTM M obecneymBaloWMX BbINOJHEHME A[a/IbHEUWNX MOCTPOEHUIA U
N3MEPEHN B NPOLLECCE CTPOUTENBLCTBA C HAMMEHbBLUMMM 3aTpaTaMm U HEOHXOAMMOM TOYHOCTbHO.

leone3nyeckyto pa3brBOYHYIO OCHOBY 418 CTPOUTENLCTBA HAANEKMUT CO34aBaTb C NPUBA3KOM K
MMELWMMCA B PaOHE CTPOUTENLCTBA NYHKTaM reofe3nyeckmnx ceTemn.

PaboTbl MO MOCTPOEHUIO reoae3nyeckon pPasbMBOYHOM OCHOBbI A/s CTPOUTENbCTBA CleayeT
BbINO/IHATL MO MNPOEKTY (4epTexky), COCTaBNEHHOMY Ha OCHOBE TreHepasbHOro naaHa Mu
CTpolireHnnaHa obbeKkTa CTPOUTEIbCTBA.

B coctaBe npoeKTa O0/MKHbl 6biTb Pa3bMBOYHLIN 4YepTeXK, KaTanorM KoopAuHAT M OTMETOK

MCXOAHbIX MYHKTOB M KaTasiorM (Be4OMOCTM) MNPOEKTHbIX KOOPAMHAT M OTMETOK, YepTexu
reofesnyeckmx 3HaKoB, MOACHUTE/NIbHAA 3anMcKka C O06OCHOBAHMEM TOYHOCTU MNOCTPOEHUA
reofesnyeckomn pasbrmBoYHOM OCHOBbLI A4/17 CTPOUTENLCTBA.

Pa3spaboTKky npoeKkTa (4epTeka) reonesvMyeckon pPasbUBOYHOM OCHOBbI A1 CTPOMUTENbCTBA
cnepyeT BbINOMHATL B MOPAAKE U CPOKM, COOTBETCTBYHOLLME NPUHATLIM CTagUAM NPOEKTUPOBAHMA
“ oYepeasam CTPOUTENBLCTBA.

YepTex reogesmyeckon pa3brMBOYHOM OCHOBbLI C/IeAYET COCTaBaATb B MacluTabe reHepasibHOro
niiaHa CTPOUTENbHOM NAOLWAAKM.

leopesnyeckyto pa36VIBO‘-IHYPO OCHOBY AN1A CTpOUTENIbCTBA C/ieayeT CO34aBaTb C yH4ETOM!

" [POEKTHOrO M CYLIECTBYIOLLEro pPasmMeLleHNn 3A0aHUI (COOPYKEHNI) U UHIKEHEPHbIX CETen
Ha CTPOUTENbHOW NOWAAKE;

= obecneyeHMA COXPAHHOCTU U YCTOMUYMBOCTM 3HAKOB, 3aKpEenasatoWwmx NyHKTbl Pa3buBOYHOM
OCHOBbI;

" [eO0NOTMYECKUX, TeMMepaTypHbiX, AMHAMMUYECKMX MNPOLECCOB M APYrux BO3AEUCTBUN B
pafioHe CTPOMTENbCTBA, KOTOPble MOFYT OKa3aTb HebNaronpusaTHOE BAMAHME HA KAyYecTBO
NocTpoeHma pa3brUBOYHOM OCHOBDI;

" MCNONb30BaHMA CO34aBAaeMOM reofes3nyeckonm pas3buMBOYHOM OCHOBbI B Mpouecce
3Kcn/lyaTalMm NOCTPOEHHOIro 06BEKTA, €ro PacLUMPEHMA U PEKOHCTPYKLMN.

Pa3buBoyHasa ceTb CTPOUTENbHOW MNOLWAAKM CO3[4QeTCA ANA BbIHOCA B HATypy OCHOBHbIX WU
rNaBHbIX Pa3bMBOYHbLIX OCEN 34aHUA (COOPYKEHMA), a TaKKe NPU HeobXOAMMOCTU MOCTPOEHMUN
BHELUHEN pa3buBOYHOM CeTU 34aHMA (COOPYKEHMA), NPOU3BOACTBA UCMOTHUTENbHbIX CbEMOK.

BHewHna pa3buBoyHasA ceTb 34aHUA (COOPY)KEHUA) co3paeTca ONs MepeHeceHus B HaTypy u
3aKpen/IeHNA MPOEKTHbIX MNapamMeTpoB 34aHus  (COOPY)KEeHWsA), NPOM3BOACTBA JeTa/lbHbIX

pa3bMBOYHbIX PAabOT M UCMONHUTENBHBIX CbEMOK. - H HBAAHGHIELNM W THE FENO/rOTOBKH
g | HaQp0E QA CTROMTEALCTEA B HHK



HuBeNMpPHbIE CeTU CTPOMTENbHON NAOWAAKM W  BHEWHeh pa3buBOYHOM CeTU 34aHuA
(coopyskeHnsa) HEOBXOAMMO CO3/aBaTh B BUAE HUBENMPHbIX XOA40B, ONMUPAIOLLMXCA HE MEHee Yem
Ha ABa penepa reoge3nyeckon ceTu.

MyHKTbl HABEZIMPHOM M NNAHOBOM Pa3bUBOYHbIX CETEM, KaK NPaBUIO, CiedyeT COBMeLLATb.
MocTpoeHne reogesnyeckont pa3buBoYHOM OCHOBbLI ANA CTPOUTENLCTBA CneayeT NPOU3BOAUTL
MEeTO4aMMN  TPUAHTYNALMU, MNOJUTOHOMETPUMN, TFeoAe3MYeCcKMX XO40B, 3aceyek W Apyrumu

MEeToAaMM.

TOYHOCTb NOCTPOEHUA pPa3bMBOYHON CETU CTPOUTENbHOM NAOWAAKN cnepyeT NPUHUMATb
COOTBETCTBEHHO AaHHbIM, NpuBeaeHHbIM B Taba. 1 CHuM 3.01.03-84, BHelwHel pa3buBo4yHoOM ceTn

34aHUA (COOpPYKeHWA), B TOM YMUCIe BbIHOC OCHOBHbIX MM TNaBHbIX Pa3byuBOYHbIX Ocei, - B Tab. 2
CHuM 3.01.03-84.

Tabauya 1
BennunHbI cpeaHMX KBagpaTUYECKUX NOMPELLHOCTEN
NoCTPOeHMA Pa3bUBOYHOM CETU CTPOUTENBHOWN
naoLWaaKm
XapaKTepucTMKka 06bEKTOB CTPOUTENbCTBA
. onpegenieHne
Yrnosble JInHenHble
N3MepeHus, C n3mepeHus MPEBBLILIEHNA Ha
1 km X043, MM
MpeanpuaTMa W rpynnbl 34aHWUIA (COOPYKEHWUIA) 1
Ha y4yacTKax naowgagpto 6onee 1 km’
3 | - 4
OTgenbHO croslwmMe 3gaHua (coopyXkeHusa) c
NNOLWAAbIO 3aCTpoVikM Gonee 100 Tbic. M 25000
MpeanpuatTMs W rpynnbl 34aHWUIA (COOPYKEHWUIA) 1
Ha yyacTKax M/iowazbio MeHee 1 KM’ OTAENbHO
cToswme 34aHUA (COOPYKEHUs) C naolagbio 5 | -
3acTpoitkm ot 10 Ao 100 Thic. m° 6
10000
OTgenbHO croslwmMe 3gaHua (coopyXkeHusa) c 1
naoLagbto 3acTpoiikn meHee 10 Tbic. Mm% aoporu,
MHXXEeHepHble ceTu B npeaenax 3acTpanmBaemblx o | - 10
TepputTopuin 5000
[oporn, WHXeHepHble CeTM BHe3acTpamBaEMbIX 1
TEPPUTOPUIA; 3eMAAHbIE COOPYXKEHUA, B TOM
yucse BepTUKasbHaa NN1aHNPOBKa 30 | - 15
2000
oY ANG Avagessa nossIWeHHA
HBAAHDHRBLHN W TEPENOAroTOBKKH
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Tabauya 2

XapaKTepucTmKa 3gaHnii,
COOPYKEHUN,
CTPOUTENbHbIX
KOHCTPYKLMMA

BennumnHbl cpeaHnX KBaApPaTUYECKMX MOTPELIHOCTEN MOCTPOEHUA BHELUHEN W
BHYTPEHHelN pa3bnBOYHbIX CETEN 34aHUA (COOPYKEHUA) U APYIUX
pa3buBoYHbIX paboT

NIMHenHble
n3mepeHusa

yrnosblie

namepeHuma, c

onpegeneHuve
npesbilWeHNA Ha
CTaHUWNN, MM

onpegeneHune
OTMETKU Ha
MOHTa*XHOM
ropn3oHTe

OTHOCUTE/IbHO

MCXOA4HOro, MmMm

nepegaya
TOYEK,

ocel no

BepTMKan
n, MM

5

6

MeTanaunyeckume
KOHCTPYKLMHU C
dpesepoBaHHbIMMK
KOHTaKTHbIMMU
NoBEPXHOCTAMM;
cbopHble
KenesobeToHHble
KOHCTPYKLMN,
MOHTUPYEMbIE METOAOM
camodpurKcauum B ysnax;
COOpPYKEHUA BbICOTOM CB.
100 po 120 M nnn c
nponetamm cs. 30 go 36 m

Yuncnosble 3HaYeHUs cneayet
Ha3Ha4aTb B 3aBUCMMOCTU OT
BbICOTbl MOHTa*KHOTO
ropusoHTa (cornacHo
0653aTe/IbHbIM MPUNOKEHUAM

4n5)

3paHus cB. 15 aTaxen,
COOpYKEeHUA BbICOTOWM CB.
60 o 100 munan c
nponetamm cs. 18 no 30 m

10

3paHuAa cs. 5 po 15
3TaXKel, CoopyKeHus
BblcOTOM CB. 15 f0 60 m
WAN C NPONEeTaMu CB. 6 40
18 m

20

2,5

38aHuA go 5 ataxen,
COOPYKEHWUA BbICOTOWN A0
15 m nau c nponetamu 4o
6Mm

30

KOHCTpyKLMKM U3 aepesa;
WHKEeHepHble CeTH,
Aoporu, noagbesaHole
nyTv

30
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3eMnAHble COOPYXKEHUA, B
TOM YnC/e BepTUKaAbHaa | -
NJaHNPOBKaA 45 10

MpumeyaHus: 1. Beau4duHel cpedHUX KeadpamuyecKux nozpewHocmeli (2p. 2 -4 ) HasHa4yaromcs 8 3a8UcCUMOCMU om
Haau4uA 00HOU U3 XapakmepucmukK, YKA3aHHbIX 8 2p. 1; npu Haau4uu 08yx u bosiee XapaKkmepucmuK 8esnuYyuHsl
CpedHUX Keadpamu4ecKux nozpewHocmeli Ha3Ha4yaromca no mol xapakmepucmuke, Komopoli coomeemcmayem
bos1ee 8bICOKAA MOYHOCM®.

2. ToyHocmb 2eode3uvecKux nocmpoeHuli 078 cmpoumesnscmea YHUKAAbHbIX U CAOHCHbIX 06bEKMO8 U MOHMAXA
mexHoso2u4eckozo o0bopydosaHus cnedyem onpedensme pacHemamu HA OCHO8e CreyuasnbHbiX MexXHUYecKux
ycaosuli u ¢ yyemom ocobbix mpebosaHuli K donyckam, npedycMmampusaemMbix rpoeKmom.

MecTa 3aKNnafKu reofesnmyeckmx 3HaKOB AOJIKHbI ObiTb yKasaHbl Ha CTPOWreHMAaHe NpPOeKTa
OpraHu3auumn CTPOMTENbCTBA, A TaKXKe Ha YepTexkax, HeobxoaMmbix ANA Npou3BoacTBa PaboT no
NNaHUPOBKE U 3aCTPOIKE TePPUTOPUN CTPOUTENLCTBA.

3aKa3umnK 0653aH co34aTb reoae3nyeckyto pa3brBOUYHY OCHOBY AN CTPOMTENLCTBA U HE MeHee
yem 3a 10 gHeil A0 Hayana BbINOJHEHUSA CTPOUTENbHO-MOHTaXKHbIX PaboT nepepaTtb MO3TanHO
NOAPAAUYMKY TEXHUYECKYIO AOKYMEHTALMIO HA HEE U 3aKpenieHHble Ha NAoWaaKe CTPOMTEeNbCTBA
MYHKTbl OCHOBbI, B TOM Yncne:

" 3HaKW PasbUBOYHOM CETU CTPOUTE/ILHOM NOWAAKM;

" nnaHoBble (OcCeBble) 3HAKM BHEWHeNW pPasbuBOYHOM CceTu 34aHuA (COOpYy)KeHus) B
KONMYECTBE HN MEHEee YeTblpex Ha KaXKAayto OCb, B TOM YMCE 3HAKKU, ONpesensaioLmne TOUKK
nepece4yeHMn OCHOBHbIX Pa3bMBOYHbIX OCel BCeX Yr0B 34aHMA (COOPYKEHMA); KONNMYECTBO
pa3bMBOYHbIX OCEN, 3aKPENIAeMblX OCEBbIMM 3HAKaMK, cneayeT onpeaensAtb C y4eToM
KOHOUIypauum n pasMepoB 34aHUA (COOPYKEHMA); HA MECTHOCTU cnepyeT 3aKkpennaTb
OCHOBHble pa3buBoyHble Ocu, onpeaenatowme rabaputbl 34aHMA (COOPYKEHMA), U OCK B
MecCTax TemMnepaTypHbiX (AePOpPMaLMOHHbIX) LWBOB, T/IaBHbIE OCUM TUAPOTEXHUYECKUX W
CNIOXKHbIX MHMKEHEPHbIX COOPYHKEHWUN;

" nnaHoBble (OCEBble) 3HAKU JIMHEMHbIX COOPYMKEHUN, onpeaensolme OCb, Ha4Yasno, KoHel,
Tpacchl, KONoAuUbl (Kamepbl), 3aKpenieHHble Ha NPAMbIX y4acTKax He meHee yem yepes 0,5
KM M Ha yrnax noBopoTa TPacchbl;

" HMBE/NMPHble penepbl NO FPaHULAM W BHYTPM 3aCTPaMBAEMOM TEPPUTOPUU Y KaK[oro
3[aH1A (COOPYKEHUsI) HE MeHee OAHOro, BAO/Ib OCEN WHMEHEPHbIX CETEN HEe peXKe yem
yepes 0,5 Km;

® KaTasorM KoopAuHaT, BbICOT WM abpucbl BCEX NYHKTOB reoAe3Myeckon pas3buBoYHOM

OCHOBbI.

MpremMKy reoesnyeckor pa3brBoOYHON OCHOBbLI A1 CTPOUTENbCTBA ceayeT opopMAATL aKTOM
(cornacHo obasatenbHoMy nNpunoxeHuto 12 k CHuM 3.01.03-84).
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MpuHATbIE 3HAKM reofesnyeckoin pPasbuBOYHOM OCHOBbI B MpoLecce CTPOUTENbCTBA AOJIXKHbI
HaxoamuTbCcA NoA HabnloaeHMemM 33 COXPAHHOCTbIO WM YCTOMYMBOCTBIO WM MPOBEPATHCA
WNHCTPYMEHTA/IbHO He perke ABYX Pa3 B rof, (B BECEHHUIN M OCEHHe-3UMHUI Nepuoabl).

Pa3zbusoyHble paboTbl B npoLecce CTPOUTENbCTBA A0/IXKHbl 0becneymBaTb BbIHOC B HaTypy OT
MyHKTOB reoge3n4yeckom pasbuBOYHOM OCHOBbI C 3a4aHHOW TOYHOCTbO OCEM WM OTMETOK,
onpeaensawLmx B COOTBETCTBUM C NPOEKTHON AOKYMEHTALMEN NOMOKEHUE B NAaHE U NO BbicOTe
YyacTein M KOHCTPYKTMBHbIX 3/1IEMEHTOB 34aHUI (COOPYKEHWN).

To4yHOCTb Pa3bMBOYHbIX PaboT B NpoLLECCE CTPOUTENLCTBA CaedyeT NPUHUMaTb, PYKOBOACTBYSCH
AaHHbIMM, NpuBeaeHHbIMM B Taba. 2 CHuM 3.01.03-84.

B cayyasx CTpouTenbCcTBA MO MPOEKTHOW OOKYMEHTauuKW, coAaeprKalen [OMnycku Ha
M3roTOB/NIEHME M BO3BEeAEHME KOHCTPYKUMIA 34aHUI (COOPY)KEHMIA), He npeayCMOTPEHHble
CTaHAApPTaMM, HOpPMamu M NpaBuAamMmn, HEObXoAMMYHO TOYHOCTb Pa3bMBOYHBLIX PaboT creayet
onpeaenstb CNeunasbHbIMU pacyeTaMm No YC/I0BUAM, 3a/10XKEHHbIM B MPOEKTHOW JOKYMEHTaLMUN.

Ecnu ABa UM HECKONBbKO 34aHUI (COOPYKEHNM) CBA3aHblI €AUHON TEXHONOTMYECKON IMHUEN UK
KOHCTPYKTMBHO, pacyeT TOYHOCTM PasbMBOYHbIX PaboT cnesyeT BbIMNOAHATbL KakK g8 OA4HOro
3[aHuA (coopyKeHus).

Pa3buBouyHble paboTbl A8 MOHTaXKa TexXHO/Nornmyeckoro o6opyaoBaHMA U CTPOUTENbHbIX
KOHCTPYKLMI HeobXoaMMO BbINOAHATL C TOYHOCTbIO, obecneunBatowen cobnogeHne A0OMNYCKOB,
NpPeaycMOTPEHHbIX  COOTBETCTBYHOLWMMM  HOPMamMuM U MpaBUaAaMK, FOCYyAapCTBEHHbIMM
CTaHZAPTaMU UNU TEXHUYECKMMM YCIOBUAMM, @ TAKKe NPOEKTHOM AOKyMeEHTaLUMen.

HenocpeacteseHHO nepes, BbINOJAHEHNEM pa36MBO‘-IHbIX pa60T MCNONHUTENDb O0/1XKEH NPOBEPUTD
HENU3MEHHOCTb NOZI0KEHNA 3HAKOB pa36VIBO‘-IHOl‘;I CETUN 34aHNA (coopy»(eva) nyTemMm NOBTOPHbIX
M3MepeHMVI 3/1EMEHTOB CETU.

Mpu ycrporictBe YHAAMEHTOB 34aHUN (COOPYMKEHWUI), a TaKKe WHKEHEepHbIX CceTen
pa3bmBOYHbIE OCKU C/iefyeT NepeHOCUTb Ha 0BOHOCKY AWM Ha Apyroe yCTPOWCTBO AN BPEMEHHOTO
3aKpensieHnsa ocen.

Bua, 06HOCKM M MeCTO ee pacrnoNOXKeHUA cnenyeT YKasblBaTb HA CXEME Pa3sMeLLeHNA 3HAKOB.

Pa3bMBOYHbIE OCM, MOHTAXKHbIe (OPUEHTUPHbIE) PUCKU CieayeT HAHOCUTb OT 3HAKOB BHELUHEMN
WU BHYTPEHHeM pa3bunBOYHbIX ceTel 34aHuA (CoopyKeHus).

KonnuyectBo pa3bumBOUYHbIX OCE, MOHTAXKHbIX PUCOK, MasaKOB, MecTa UX PacrnonoXKeHna, cnocob
3aKpenJIieHns cieayeT yKa3biBaTb B MPOEKTe NPOoM3BOACTBa PaboT uaM B NpoekTe Npou3Bo/ACTBa
reoziesnyecknx pabor.
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leope3nyecknii KOHTPO/Ib TOYHOCTU FTEOMETPUYECKUX NAapPaMeTPOB 34aHUN U
COOpPYXEHUM

B npouecce BO3BeAeHUA 34aHUM (COOPYMKEHMI) WAN  MPOKNALKM UHXKEHEPHbIX CceTel
CTPOMTENbHO-MOHTAXHOM  OpraHuMsauuen (reHnogpaauvMKom, cybnoapaguyMkom) —creayet
NPOBOAUTL FeOAE3NYECKMI  KOHTPO/Jb TOYHOCTM TFEOMETPUYECKMX MapaMeTpoB  34aHUM
(coopyKeHuit), KoTopblit sABNsieTcA 0653aTeNbHON COCTAaBHOWM 4acTblo MPOU3BOACTBEHHOTO
KOHTPOAA KayecTsa.

Feofe3nyeckMin KOHTPONb TOYHOCTM TEOMETPUYECKMX NApPameTpoB 34aHWUKA  (COOpYKEeHWN)
3aKNtoYaeTcs B:

a) reofesnYeckon (MHCTPYMEHTaNIbHOM) MNPOBEPKE COOTBETCTBUA MOIOKEHUA 3/1EMEHTOB,
KOHCTPYKLMIM M YacTen 34aHNIN (COOPYKEHMIN) MHIKEHEPHDBIX CETEN MPOEKTHbIM TpeboBaHMAM
B MPOLLECCE UX MOHTaXa U BPEMEHHOTO 3aKpen/ieHuns (Npy onepauymoHHOM KOHTPOE);

6) MCNONHUTENbHOM reoe3nYecKo CbeMKE NIAHOBOMO M BbICOTHOTO MOJIOXKEHWUA /IEMEHTOB,
KOHCTPYKLUMA U 4YacTel 30aHUIN (COOPYXKEHWUI), MOCTOAHHO 3aKpPenaeHHbIX NO OKOHYaHUU
MOHTaXa (YCTaHOBKM, YKNagKM), a TakkKe GaKTUYEeCKOro MOMIOKEHUA NOA3EMHbIX
WHXXEHEPHbIX CeTel.

V|CI'IOJ'IHMT€I'IbHny reoae3snyeckyro CbeMKy No43eMHbIX MHXKEHEPHbIX ceTemn cneayet BblINOMHATD
A0 3aCbiNkn TpaHLLIEf/’I.

KoHTponupyemble B Npouecce Npou3BOACTBA CTPOUTE/NbHO-MOHTaXKHbIX PaboT reomeTpuyeckmne
napameTpbl 34aHUIA (COOPYIKEHWUI), MeToAbl reoe3nYeckoro KOHTPOsA, NOPAAOK U 0b6bem ero
npoBeaeHNs A0MKHbI ObITb YCTAHOB/IEHbI MPOEKTOM MPOM3BOACTBA reoae3nyeckunx pabor.

MepeyeHb OTBETCTBEHHbLIX KOHCTPYKUMM UM 4acTen 34aHMA  (COOpYXKeHun), noanexalimx
WCMOJIHUTE/IbHOW reoZle3n4eCcKo CbEMKE MPU BbINOJHEHUN MPUEMOYHOTO KOHTPOS, [AO0/XKEH
6bITb ONpesenieH NPOEKTHOW opraHM3aLumen.

Feone3nMYecknin KOHTPOIb TOYHOCTU FTEOMETPUYECKMX NAaPaMETPOB 34aHNI (COOPYKEHWUIA), B TOM
yucne WCNONHUTENbHbIE reoAe3nYyeckne CbeMKM Ha BCEX 3Tanax CTPOMTeNbCTBa, ciaeayet
OCYLLECTB/IATb OPraHM3aLLMAM, BbINOJHAIOWMM 3TM PaboTbl.

MnaHOBOE M BbICOTHOE MOJIOKEHWUE 3/IEMEHTOB, KOHCTPYKLMNI W YacTeln 34aHNIN (COOPYKEHUM), NX
BEPTMKANIbHOCTb, MOJIOXKEHNE AaHKEPHbIX BONTOB M 3aKNafHbIX AeTanen cneayet onpenenatb ot
3HAKOB BHYTPEHHel pa3buBoYHOM ceTU 34aHUA (COOPY)KEHMA) WUAU OPUEHTUPOB, KOTopble
MCNO/b30BaICb MPWU BbINONHEHUN PAbOT, @ 3/1EMEHTOB WHXKEHEPHbIX CeTeM - OT 3HAKOB
pa3bUBOYHOM CETU CTPOUTENBHOW NIOLWAAKM, BHELHEN pa3bnBoYHOM ceTu 34aHMA (CoopyKeHuA)
WAN OT TBEPAbIX TOYEK KAaNUTA/IbHbIX 34aHUI (COOPYKEHWI).

Oy ANC ALagesmMAa NoBsILWEHHA

HBAANDHHALMNK W NEPenoaroToBrH
= HAAPOE AR CTROMTENLCTEA W HLHK
&1




Mepes Havyanom paboT HeoHXOAMMO MPOBEPUTb HEM3MEHHOCTb MOJIOMKEHUA MYHKTOB CETU U
OPWMEHTUPOB.

Pe3ynbTaTbl reofe3nMyeckon (MHCTPYMEHTa/IbHOM) MPOBEPKM MpPU OMNEpaLMOHHOM KOHTpo/e
[A0/13KHbI ObITb 3adUKCUPOBAHbI B 06LLEM KypHane pabor.

Mo pe3ynbTaTamM MCMNONHUTENbHOM FeoAe3NYeCcKON CbeMKU 3N1EeMEHTOB, KOHCTPYKUWUI U YacTew
30aHUIN  (COOpPYKEHWUIN) cnepyeT COCTAaBAATb WMCMNONHUTENIbHbIE CXeMbl , A A1 NOA3EMHbIX
WHXXEHEPHbIX CeTeM - UCMONHUTENbHbIE YEepTeXKM, KaK NPaBuao, B MacwTabe COOTBETCTBYHOLLMX
pabounx uyepTexken, OTparKkalolime NAaHOBOE M BbICOTHOE MOOMEHWE BHOBb MPOJIOXKEHHbIX
WHXXEHEPHbIX ceTen.

B HEO6XO,£I,VIN\bIX CNydaAaX KakK MpuaoxeHue cnegyet CoCTtaB/iIATb KaTasol KOOpAUHAT U BbICOT
3/1IEMEHTOB ceTell.

McnonHUTeNnbHble CXembl U YyepTeXxXn, CoCtaB/ieHHble NO pe3y1bTaTaM NCNOJTHUTE/NIbHOW CbEMKM
cneagyetr MCNosib3oBaTb npu npnemoyHom KOHTpPONE, COCTaBneHUN WUCMNONIHUTENBHOW
AOKYMEHTaUMUN U OUuEeHKE Ka4yeCTBa CTPOUTE/IbHO-MOHTAXHbIX pa60T.

Mpu npuemke paboT NO CTPOUTENLCTBY 34aHUN (COOPYIKEHNIA) U UHIKEHEPHbIX CETEN 3aKasuMK
(3acTpoiiwmK), ocyWecTBAAOWMIA TEXHUYECKMA HaZA30p 3@ CTPOUTE/IbCTBOM, AO/IKEH BbIMOAHATbL
KOHTPO/IbHYIO Teo4e3nyYecKyld CbeMKy ANA MNPOBEPKM COOTBETCTBUS MOCTPOEHHbIX 34aHWUM
(COOpY!KEHUIN) M MHMKEHEPHbIX CeTer WUX OTODbpaXKeHU Ha npeabABAEHHbIX MNoAPALYMKOM
NCNONIHUTE/IbHbIX YEPTEMKAX.

Bce M3MeHeHWs, BHECEHHble B MPOEKTHYI0 AOKYMEHTALMIO B YCTAaHOB/IEHHOM MOpAAKe, U
JOMYLLEHHbIE OTK/JIOHEHMA OT HEE B Pa3MeLLEeHUM 34aHNI (COOPYKEHUI) N UHMKEHEPHDbIX CETEN
cnenyet GMKCMPOoBaTb Ha UCNONHUTE/IBHOM FreHepasibHOM NiaHe.

bonee noapo6HO 0 reoAe3nYecKOM KOHTPOJIe TOYHOCTU FreOMEeTPUYECKUX NapameTpPoB 34aHUN
n coopykeHuii B Mocobue no Nnpous3sBoAcTBY reogesnyeckux pabor B ctpoutenncree (K CHull

3.01.03-84).
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F'naea 2. Mlod2zomosumenbHblie pabomol Ha cmpoumesbHOU NaowaoKe

Pasbopka (aemoHTaxXK) 34aHUIA U COOPYKEHUI, CTEH, NEPEKPbITUINA, NECTHUYHDbIX
MapLueit U MHbIX KOHCTPYKTUBHDbIX U CBA3AHHbIX C HUMU 3/IEMEHTOB UM UX YacTen

PasbopKa Xunblx 34aHWUIA OCYLLECTBAAETCA B COOTBETCTBUM C pa3pabaTbiBaeMbiMM NPOEKTamMM
opraHusauum pabort (MOP).

MOP paspabaTbiBaeTca NPOEKTHOW OpraHM3aLMen No 3aKasy 3aKasymKa M Noc/ie CoracoBaHUA U
YTBEPXKAEHUSA CTAHOBUTCA 06A3aTeNbHbIM AOKYMEHTOM A/1A 3aKasuuKa, NOAPALHbIX U APYrux
OpraHM3aumii, y4yacTBylWMX B nNpoueccax QPUHAHCMPOBAHUA, MaTepPUaNbHO-TEXHUYECKOTO
obecneyeHuna u ap.

Coctas NOP gonxeH BKAKOYATbL caeayowme AOKYMEHTbI:
B TEKCTOBOM YacCTu:

" OCHOBaHWe ANA Pa3paboTKM NpPoeKTa opraHusaunmn paboT No CHOCY NN AEMOHTAXKY 343aHUM,
CTPOEHUIN N COOPYKEHNN 06BEKTOB KaNnMTasIbHOroO CTPOUTENLCTBA;

" fepeyeHb 343HWUN, CTPOEHUN W COOPYKEHUN OOBEKTOB KaNUTaNbHOrO CTPOUTE/bCTBA,
noanexalwmx CHocy (AeMOHTaXYy);

" [epeyeHb MEPONPUATUM NO BbIBEAEHUIO U3 IKCN/IyaTauum 340aHUNA, CTPOEHUIN U COOPYKEHUN
06BEKTOB KanuTa/IbHOTO CTPOUTENbCTBA;

" nepeyeHb MEPONPUATUIM MO 0becrneyeHUto 3alUnUTbl TMKBUAMPYEMbIX 34aHUA, CTPOEHUI U
COOpPYKEeHUIM 06bEKTA KAaNUTANIbHOFO CTPOUTENBLCTBA OT NMPOHUKHOBEHUA NOAEN U }KUBOTHbIX
B OMACHY 30HY M BHYTPb OOBEKTA, @ TaK¥Ke 3alLMTbl 3e/1eHbIX HACAXKAEHUN;

® onucaHue n obocHoBaHME NPUHATOrO MeToAa CHoca (AeMOoHTaxa);

" pacyeTbl M 0OOCHOBaHME pPa3MepoB 30H pasBasa M OMaCHbIX 30H B 3aBUCMMOCTM OT
NPUHATOrO MeToAa CHoca (AeMoHTa)<a);

" OUEHKY BEPOATHOCTM  MNOBPEXAEHUA  MNPU  CHOCE  (AEMOHTAXKe)  UHXKEHepHOM
MHPPACTPYKTYPbI, B TOM YMCNe AENCTBYHOLLMX NOA3EMHBIX CETEN UHKEHEPHO-TEXHNUYECKOTO
obecneyeHus;

" onucaHue M oboCHOBaHME METOAOB 3aWMTbl U 3aLUUTHBIX YCTPOMCTB CETEW WHXKEHEPHO-
TEXHMYECKOro obecneyeHns, cornacoBaHHble C BafeNbLaMM 3TUX CETEN;

" onucaHue M oH60CHOBAHME peleHuit No 6e3onacHbIM MeToaam BeaeHWUs paboT nNo cHocy
(memoHTaxy);

" nepeyeHb MeponpusatTuii no obecneyveHuto 6e30MacHOCTM HaceneHua, B TOM 4YuCie ero
onoBeLlleHMA 1 3Bakyauum (Npu HeobxoanmocTu);

" OMMucaHue peLleHnii No BbIBO3Y U YyTUAN3ALMKN OTXOA0B;

" nepeyeHb MEPONPUATUI MO PEKYNbTUBALUKN U B61aroycTpoMCTBY 3eMEeNIbHOro y4vacTka (npu
HeobxoaMmMocCTHn);

» cBegeHMs 06 ocTalowmxca Mnocne cHoca (AemoHTaXa) B 3emse M B BOAHbIX O06beKTax
KOMMYHUKLMAX, KOHCTPYKUMAX W COOPYXeHMAX; CeegeHia Q.. Haaudk . paspelienmii
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OpraHOB rocyAapCTBEHHOrO HaA30pa Ha COXPaHEHWE TaKMX KOMMYHWUKAUNM, KOHCTPYKUUIA U
COOPYKEHUI B 3eMJie U B BOAHbIX 0ObEKTAX - B CIy4YanAX, KOrAa Ha/imMume Takoro paspeLleHms
npeAycMoTPeHO 3aKoHoAaTeNnbcTBOM Poccuiickoit eaepauuuy;

" CBEAEHWMA O HA/IMYMWU COTNIACOBAHUSA C COOTBETCTBYHOLLMMM rOCyAapPCTBEHHBbIMU OpraHamu, B
TOM 4YMC/e OpraHamu roCyAapCTBEHHOrNO HaA30pa, TEXHUMYECKUX PEeLIeHWit Mo cHocy
(memoHTaxKy) obbeKTa nyTem B3pbiBa, CHUraHMA MAM WMHBIM MOTEHLMANbHO OMACHbIM
MEeTOAO0M, MepeyYeHb [AONOJHUTENbHLIX Mep no 6e3onacHOCTM MpPUM  UCNOJIb30BaHUMU
NOTEHUMANbHO ONACHbIX METOA0B CHOCA;

B rpadpuyeckom yactm:

" M1aH 3eMe/IbHOT0 Y4acTKa W NPUAEratoLLNX TEPPUTOPUIA C YKA3aHUMEM MECTa pasmelLeHuns
CHOCMMOro 06beKTa, ceTell WHMXEeHEePHO-TEXHUYECKOro obecneyeHus, 30H pasBana u
OMNacHbIX 30H B MepMOoA CHOCa (AeMOHTaxa) 0bbeKTa C yKasaHMEM MECT CKIagMpOBaHUA
pa3bupaembix MaTepnanos, KOHCTPYKLUIA, n3gennin n obopyaosaHus;

" yepTeXWM  3AWMTHbIX  YCTPOMCTB  WMHXEHEPHON  WMHPPACTPYKTYpbl U MNOA3EMHbIX
KOMMYHUKaLNA;

" TEXHO/IOTMYECKME KAPTbI-CXEMbl MOCNEA0BATENBHOCTU CHOCA (4EMOHTAXKA) CTPOUTENbHbIX
KOHCTPYKLMI 1 060pyA0oBaHUA.

B KauecTBe MCXOOHbIX MaTepuanoB MCNONb3YOTCA: paboyas AOKYMeHTaums Ha pasbupaemble
34aHMA; pe3ynbTaTbl 06c1ef0BaHNA 34aHUN; TEXHONOTMYECKME pPernaMmeHTbl Ha pa3bopKy U CHoc
XUNbIX 30aHWIN, reonoAoCHOBA, YEPTEXM TEXHONOTMYECKOM OCHACTKW, [aHHble O Hannuyum
CTPOMTENbHOW TEXHUKM U TPAHCNOpPTa U Ap.

B NOP cnepyet npeaycmaTpmsaTth obecneyeHne COXPaHHOCTM pa3bupaembix ene30b6eToHHbIX
KOHCTPYKUMA W 3NEeMEeHTOB - NAUT, naHenei, 6/710KOB, KOTOpble MOryT ObiTb BTOPUYHO
NCMNO/1Ib30BaHbl B CTPOUTENbCTBE HEMOCPEACTBEHHO UM NOC/AE COOTBETCTBYIOWEN 06paboTKK, HO C
0653aTe/IbHbIM KOHTPOIEM TEXHUUYECKOTO COCTOSIHMA Hepa3pyLLIaoLWLMM METOA0M.

HenpuroaHbie ANnA BTOPUYHOIO MCMOJIb30BaHUA KOHCTPYKTUBHbIE 3/IEMEHTbI TPaHCNOPTUPYHOTCA
Ha nepepaboTKy B LiebEeHb 1 NEeCOoK.

YTUAnsauum noanexkaT meTann, 4epeso U gpyre matepuasnbl. CTPOUTENbHbIN MycOpP BbIBO3UTCA
B OTBas.

Kpome Toro, Kk MOP npeabABnsaoTcA A0MNOAHUTENbHble TpeboBaHUA, Y4YMTbIBAKOLINE, YTO
Npoun3BoACTBO PaboT OCYLLECTBAAETCA Ha TEPPUTOPMM XKUIOTO MaccmBa.

K Takum TpeboBaHMAM OTHOCATCA: MOHTa)K 3alMTHbIX YCTPOMCTBO MellexoAHbIX Nepexoaos,
paboTa MexaHM3MOB B CTECHEHHbIX Yyc/noBMAX, obecnedyeHne 6HecnepeboHol paboTbl
CaHTEXHUYECKMX CUCTEM N CUCTEM IHEPTOCHABXKEHUS U Ap.

Oy ANC ALagesmMAa NoBsILWEHHA

HBAANDHHALMNK W NEPenoaroToBrH
= HAAPOE AR CTROMTENLCTEA W HLHK
&1




Becb npouecc no pa3bopke NATUITANKHOIO KUIOFO AOMA PA3AENAETCA HA TPU OCHOBHbIX LMKNA:
NoAroToBUTENbHbIE PaboTbl, AEMOHTA) WHXKEHEPHbIX CUCTEM W AEMOHTaX CTPOUTENbHbIX
KOHCTPYKLNA.

[o Hauvana pasbopKku 3paHNA HeobxoaMMO NPOBECTM TexHMYeckoe obcneposaHme ero obuiero
COCTOSIHMA, a TaKKe OYHAAMEHTOB, CTEH, MNEPEKPbITUN WU APYrUX KOHCTPYKUWWA, Y310B UX
COMpPSXKEHUA C onpenefnieHnem CTeneHu NoTepu Hecylleih CroCOOHOCTM KOHCTPYKLMI cunamm
Cneunann3npoBaHHON OpraHn3auuu.

Mo pe3ynbTaTam ob6c/iei0BaHUA COCTAaBAACTCA TEXHUYECKOE 3aK/IHUYEHMNE C YKa3aHUEM YCI0BUM U
cneundurkmn paboT no pasbopke 34aHMUA.

MoarotoBuTeNnbHble pPabOTbl BKAKOYAKOT PAa3METKY W YCTAHOBKY OrpakAeHua CTPOUTENbHOWM
NAOWaAKN BPeMeHHbIM 3ab0poM, YCTAHOBKY M MYyCK rpy30noAbeMHOro KpaHa, opraHusauumio
ObITOBOro ropoAKka W CKA3ACKOro XO03AMCTBA, YCTAaHOBKY 3HAKOB 6e30MacHOCTW, YCTPOMCTBO
BPEMEHHbIX J0POr, BPEMEHHOIO 3/IEKTPO- U BOAOCHAOKEHMNs, OCBELEeHNA NAOWALKN, NOATOTOBKY
Heo6Xo0AMMOM OCHACTKN U NPUCNOCOBNEHNI ANA AEMOHTaXKHbIX paborT.

BTopoﬁ UMKA npegnonaraet 4eMOHTUPOBATbL BCE BHYTPEHHUE UMHXKEHEPHbIE CUCTEMbI B AOME:
CaHUTapHO-TeEXHN4YeCKHne, aﬂeKTpOCHa6)KeHVIFI, cBA3n, paamno n tenesnaeHMA.

MocnenoBaTenbHOCTb AEMOHTaXKa onpegenaeTca No COracoBaHUIO Co Cﬂy)K6aMVI IKCNAyaTauum
cncrem.

B npouecce noArotoBKM K AEMOHTa)KHbIM paboTam peKkoMeHAyeTca pewuTb BOMPOC O
BO3MOHOCTW NO3TANHOrO OTK/OYEHUA YAaCTU HEKOTOPbIX MHXEHEPHbIX CeTei Mo 3axBaTKam oT
BHELLIHMX KOMMYHUKaLMNA.

TpeTuii UMKA BKAKOYAET AEMOHTaX CTPOUTE/IbHbIX KOHCTPYKUMIA M MONHOE OCBObOXKAeHWe
CTPOUTENIbHOM NIOLLAAKM.

Mepen pas3bopkoi (cHocom) 34aHUIM NPOBOAUTCS KOMMJIEKC MEPONPUATUA MO BblAENEHUIO,
COPTMPOBKE U CKaAMPOBaHUIO KaXKA0ro BUAa NPoAyKTa pa3bopKu.

BbinonHeHue paboT no pa3bopKe 3gaHuA u

(cmoTpeTb BMAEO B MHTEPHETE)

CaHmexHuKa. [a30Bble U 3NEKTPUYECKME MINUTbI, BAHHbI OTCOEAMHAIOT OT BHYTPEHHUX CeTel u
NepeHOCAT Ha TEPPUTOPUIO CTPOUTENIbHOM NIOWAAKM B 30HbI COOTBETCTBYHOLLErO CKNAANPOBAHUA.
YHUTa3bl ¢ 6a4KaMn, PaKOBUHbI, YYryHHbIE M MPOYME PAANATOPbI OTOMNEHUA U APYTMe SNEMEHTbI
OTCOEAMHAIT OT BHYTPEHHWUX CeTel 34aHUA M NEepPeHOCAT B OAHY M3 KOMHAT Ha 3Tae CTOAKa
3[aHUA A5 UX BPEMEHHOTO CKNAaANPOBAHUSA.

Oy ANC ALagesmMAa NoBsILWEHHA
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Memannuvyeckue mpyboi. MeTannnyeckune Tpybbl BHYTPEHHUX UHXKEHEPHbIX ceTel (BOAONPOBOA,
ras, oTonJieHWe) pas3pesaloT Ha YacTu, yAobOHble K NepPeHOCKe U CKNaAMPOBAHUIO B KOHTEMHEPDI,
NPY MOMOLLM PYYHOMN 3SNEKTPUYECKOMN YIN0BOM OTPE3HOM MallMHKM Tuna «bonrapka». Tpy6bl
nepeHoCAT BOAHY M3 KOMHAT Ha 3Ta)Ke CTOAKa 34aHUA 41 X BPEMEHHOTO CKAaAMpPOBaHUA.

OKOHHble pambl, 08epu, OKOHHbIe U 08epHbie Kopoba. Pambl CO CTEKNAMM CHMMAIOT C KOPOOOK.
He pas3buBan CTeKon, pambl NEPEHOCATCA B OA4HY M3 KOMHAT Ha 3TaKe CTOAKa 34aHuA, rae Hag,
KOHTEeHEepPOM NPOU3BOAAT OTAeNeHMe cTekna. CTeKNsHHbIN 6ol B ganbHENWEM NepeKknaabiBatoT
(nepecbinatoT) B Masible KOHTEMHepbl (Tapy) M NEpeHoCcAT Ha TeppUTOPUID CTPOUTEJIbHOM
NIOLLAAKM B 30HY COOTBETCTBYIOLLENO CKNAANPOBaAHUSA.

ﬂ,BepM AO0/1KHbI ObITb CHATHI. ﬂ,BepM, a TaK)e Bbl/IOMaHHblEeé OKOHHble U AOBEpPHbIE KOpO6KM
NeEPEHOCAT B O4HY U3 KOMHAT Ha 3TaxKe CTOAKAa 34aHNA, ON1A UX BPEMEHHOIO CKN1aanpoBaHNUA.

Mapkem, auHoneym, KepamuKa. NANHTYca JONKHbI OblTb OTOPBaHbI, @ NMOKPbLITUS NONOB (NapKeT,
[OCKM U T.4.) CHATbI BPYUHYIO.

JNIuHoNneym paspesatoT Ha yA06HbIe NOA0ChI, KOTOPble OTAMPAIOT U CBOPAYMBALOT B PY/IOHDI.

MapKeT M KepaMWYecKyr MJIUTKY CO CTeH W MOJIOB YAANAT MPYM NOMOLIM METaN/IMYeCcKoro
CKpebKa un ckapnenu.

MaTepuanbl pa3bopKku (No BMAaM) HEOBXOAMMO NEPEHECTM B OAHY M3 KOMHAT Ha 3Ta)Ke CToAKa
34,3HMA AN UX BPEMEHHOTO CK1aaNpoBaHUs.

dnekmponposooka U 3neKmpoobopydosaHue. DNEKTPONPOBOAKY 0b6pe3aldT B  WUTKe
YyNpaBAeHMNA Ha KaXKAOM 3TaxKe CeKuuUn.

WnTbl coO cyeTYMKamm W BbiKAOYaTENAMU (Tymbnaepamn) OTCOeAMHAOT M MNepeHoCcAT Ha
TEPPUTOPUIO CTPOMTENIbHOW NAOLWAAKM B 30HY COOTBETCTBYHOLLETO CKAAAMPOBAHMA.

Otrpy3ka oTxopmos. Korga Ha Bcex 3Ta)kax cTosAka (nmogvespa), € MNATOrO NO MepBbi,
paccopTMpPOBaHbl BCE MaTePUasbl U CIOXKEHbI B KOMHATax, HEOBXOAMMO NPOU3BECTU UX MOTPY3KY
yepes OKOHHbI MpoemM B KOHTEMHEp, NOAAHHbLIA KpaHOM BMJIOTHYHO K CTeHe 34aHusA
COOTBETCTBYIOLLErNO 3Ta¥a.

B KOHTelMHep C KaXKAO0ro 3Taxa CTOAKA 34aHMA 3arpyKatoT O4MH U3 BUA0B MaTepuana pasbopku.
OTCOpPTMPOBaHHbIE MaTepuasibl MEPEMELLAIOT KPaHOM B COOTBETCTBYHOLLYHO 30HY CK/IagMpOBaHMUA
WX Cpasy Neperpy*KatoT B 6obllerpy3sHblii aBTOMOOWUIbHbBIN KOHTEMHED.

OCHOBHbIMM C60prIMM /1IEMEHTaMU pa36MpaeMblx NATUSITAXKHDLIX XWUJbIX 3,Cl,aHMIZ ABNAKOTCA
Pa3N4YHOro Bnaa naHeun (KpOBel'IbeIe, I'IGpGKprTVII?I, NOTOJIOYHbIE, ',"?RY%KHP'GVL _gi_-lllefl)leyHme
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CTEHOBblE, LOKONbHble, 6aNKoHHble, @PU30BbIE), NECTHUYHbIE MapWW W  NNOLAAKM,

byHOAAMEHTHblE 6N10KMW.

Mpu pa3bopKe KOHCTPYKLUMIA 30aHUA cneayeT B obA3aTesIbHOM NopsagKe cobaoaate cneayouime

NONTIOXKEeHUA:

NAWUTbl NEPEKPbITUA paspellaeTca MOAHMMATb KPaHOM TO/IbKO MoOC/e YyAaNneHus BCex
KOHCTPYKLUMIA 1 AeTanel, pacrnoioKeHHbIX Bbllle NOBEPXHOCTM NOAHMMAEMOTO 31EMEHTA;
NAUTY NEePeKpPbITUA HEOBXOAMMO 3aCTPOMNUTL KObLEBLIMW CTPOMNamMu, 3aTeM cpesaTb Bce
aHKepylowMme CBA3KM U TONbKO MOC/AE 3TOro NOAHATb U MEPEHECTU KPaHOM Ha MAOWAAKY
CK/NIagMpOBaHUS;

npu pasbopKe CTEHOBbIX NaHenei HeobxoaMMO B NepBylo oYepeb MPOM3BECTM CTPOMOBKY,
BblbpaTb CN1abMHYy TPOCOB CTPOM M TONbKO NOC/Ie 3TOr0 0CBO6OAUTL 3aCTPOMNNEHHYIO NaHeNb
OT CBfA3ei N BPEMEHHbIX KPenaeHuni;

nepes pa3bopKoW NECTHUYHOTO Maplla cnedyeTr CHATb WHBEHTAapHOE BpPemMeHHoe
orpaskaeHue, 3aTeM 3acTPONUTb IECTHUYHbIA MapL, HaTAHYTb CTPOMbI, NOCAE Yero cpesaTb
NPUBapPEHHbIE K 3aKNagHbIM AETanAM HakNadku, ocBo60AWUTbL Mapll OT CBA3EW W NOAHATb
ero.

[o Hayana pasbopKM 34aHMA OCYLLECTBAAETCA BPEMEHHOE KpenaeHue AEMOHTUPYEMbIX

KOHCTPYKLMI:

Hapy)Hble U 6a3oBble BHYTPEHHME CTEHOBble MAHENM KPenaTcA Ha noAkocax K
WHBEHTAPHbIM NETASM, YCTaHaB/NMBAaEMbIM B MPOCBEP/EHHbIE OTBEPCTUA B CYLLECTBYHOLMX
nepeKkpbITUAX (MecTo YyCTaHOBKM MeTesib onpesensieTca no MecTy) - 2 KpenneHua Ha OAHy
AeTanb unamn 3 KpenneHua Ha 6a3oByH0 BHYTPEHHIOK NaHenb;

BHYTPEHHME CTeHOBble MNaHenu (pagoBble) Kpensatca K 6a30BOM MaHeAM C MOMOLLbHO
FOPWU30HTA/IbHbIX CBA3EW;

CTponoBKa COOPHbIX MaHenel BbINOJHAETCA 4Yepe3 NPOCBEepP/MBAaEMble  OTBEPCTUA
anametpom 40-60 mm B 3aBUCMMOCTM OT LNPUHDBI MIUTDI.

Mpn nepemelleHNN MaHenu B 30HY CKAAAMPOBAHMUA HEO6XOAVIMO Y6e,D,VITbCF| B HaaeXHOCTHU

CTPOMOBKM.

Mpu ocnabneHnun cTpon NPoOM3BOAAT OCBOOOXKAEHME KOHLUOB pUrena oT KpenaeHua c obpeskomn

CoOegNHNTENDbHbIX 2N1EMEHTOB U 3aK/1agHbIX p,eTane|71.

I'IpM nomMoLwmn rmapoKINHa U MOHTAXXHOIo J1IOMa puresib HEMHOIo C4suUraroT U NPpUNOoAHMMaloT.

MpoBepstoT ero Ha NoAHoe ocBoboXAaeHMeE.

3atem purenb npuNnogHNMarOT NPUMeEPHO Ha 20 cm ana npoBEePKN HadeXHOCTU CTPOMOBKU U

NepPeHOCAT B 30HY CKN1aAnpoBaHUA.

Oy ANC ALagesmMAa NoBsILWEHHA
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Nocne cHATUA pmreneﬁ CTpOoNAT KOJIOHHY, OaBaA cnabblit HaTAar cTponam, CHMMAKOT BpeEMEHHOE
KpenaneHne KOJI0OHHbI, OCBO60)KA8I’OT CTblK ABYX KOJIOHH OT 6eTOHa, o6pe3ar0T coegunHuUTenbHble
9N1EMEHTbI, HEMHOIo CABUratoT U NPpUNOAHNMAIOT.

MpoBepAT, 4YTOOblI CTbIK Obl MOAHOCTbIO OCBOOOMAEH, M MNEPEHOCAT KOMOHHY K MecTy
CKNaaMpoBaHus.

3aTem € nepeaBMNKHbIX  MOAMOCTENM  NPOU3BOAAT  Pa3bopKy  KUMPMUYHOM  KNALKM
HapPYKHbIX, BHYTPEHHWUX CTEH M NEepPeroposokK.

Pa3bopKy Npon3BOAAT NPU NOMOLLM MHEBMATUUYECKMX UAN INEKTPUYECKMX MOJIOTKOB.

Pazbopka HapyxcHbIXx cmeHo8bix naHenel npoussodumca 8 caedyroujeli nocnedosamesnbHocMu:

* BbINONHWUTL BPEMEHHOE KpeniaeHne mnaHenem Ha CeKuMM Ha MNnoAKocax K nauMTam
nepeKpbITUIA, NO ABa KPenaeHUs Ha KaxAayto NaHenb.

= KpenneHue ycTaHaBAMBAETCA 40 Pa3bOpPKKU NAUT NEPEKPLITUS.

= 33cTponnTb C MOMOLLBIO KOJbLEBbIX M YeTblPeEXBETBEBOro CTpPoMa naHenb. B naHenax
NpPOCBEPAUTb NO ABa OTBEPCTUA ANS CTPOMNOBKMU.

® Bbipybutb OTOOMHBIM MOJIOTKOM UKW CKApNenbio BEPTMKAJIbHbIE LLIBbI MO TOPLAM MaHenen.
Ob6pe3aTb MOHTaXKHbIE CBA3M.

* [lpM HATAHYTbIX CTpOMax KpaHa 3abuTb ABa KAMHA B WOB Mexay naHenamu. lNocne
NoAB/MEHNS TPELWMH CHATb MOAKOCHI, YAEP)KUBAOWME MAHENb, MU OCTOPOXHO NoabwusBaTb
K/IMHbA 40 NOJIHOrO OCBOOOXKAEHMA NAHENN.

= OTBETCTBEHHbLIN 3@ NPOM3BOACTBO pPAbOT A[0MKEH NpoBepuUTb NOAHOe ocBObOXKAeHWe
NaHenn OT OCTaJIbHbIX 3/IEMEHTOB M AaTb Pa3peLlleHne Ha UX NOABEM.

= EcAnM naHenb He ocBoboaunacb B BEPTMKAZNbHOM CTbiKe, TO B 3TOT CTblK TaK)Ke creayet
3abuTb ABa KAKNHA.

= [logHATb naHenb Ha 0,5 m, oTOopBaB ee OT MPUKIEEHHON noBepxHOCTU. [lpoBepuThb
Ha4EeXHOCTb CTPOMOBKM M MepemMecTUTb MaHenb Ha CKnag. Ha cknage naHenu AonxkKHbl
CKIAAMPOBATLCA Ha MUpPammabl UAM Cpa3y Ha aBTOTpaHcnopT. Cpasy nocsie AeMOHTaxa
NnaHeNn YCTAaHOBUTb MpPefOXPaHUTENIbHOE TPOCOBOE MHBEHTAPHOE OrpakAeHue Mo Kpako
nepekpbITUA.

Pazbopka 8HympeHHUX cmeHo8bIxX raHesnell 8ka4aem:

" YCTaHOBKY BPEMEHHOIO KpeneHna BHYTPEHHUX CTEHOBbIX NaHenewn;

= KpenneHune noakocamu 6a3oBbiX ABOMHbIX BHYTPEHHUX NaHeNel O4HMM KOHLOM 3a NeT/to,
yCTaHaBAMBAEMYl0 B MPOCBEP/AEHHOe OTBEepCTME MaHenn, a APYrMM KOHLOM K aHKepy,
yCTaHaBAMBAeMOMY B MPOCBEP/SIEHHOE OTBEpCTME B NepekpbiTMM. Ha opHy naHenb
YCTaHaB/IMBAETCA NO TPU NOAKOCA.

Oy ANC ALagesmMAa NoBsILWEHHA
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» KpensieHne oCTaNbHbIX OAMHAPHbIX NaHenen K 6a3oBoOi C NOMOLLbIO ABYX FOPU30HTaNbHbIX
cBA3ei. BHayane AEMOHTUPYIOTCA OAMHapHble NaHenu, a 3aTem ABOWHble. [demMoHTax
BEAETCA KaK NpY AeMOHTaXKe HapY»KHbIX CTEHOBbIX NaHeNen.

AHaNOrMYHO NPOM3BOAAT CHATUE NAUT NEPEKPbITUA HaZ NEePBbIM 3TAXKOM, puUrenen, KOJAOHH m
pa3b0pKy HAPYKHbIX U BHYTPEHHMUX CTEH.

Mepen cHATMEM NAUT NEPEKPbITUA HAZ NOABANOM NO NEPUMETPY 34aHUA, C HAPYKHOM CTOPOHHDI,
nNpoun3BoAAT pPa3bopKy rpyHTa Ha rAybuHY 3an0XKeHUA NIEHTOYHbIX GYHAAMEHTOB 3KCKAaBaTOPOM
30-2621A cO CMeLWEeHHOM OCbl KOMaHUA. BHyTpeHHMe neHTouHble YyHOAMEHTbl OKaMnblBAKOT
BPYYHYIO.

Nocne cHATMA nNAuT nepekpbitTma CHUMAaOT 6.10KM HapPyXHbIX CTEH NOABaNOB U pa36Mpar0T
BHYTPEHHWE CTEHbI NO4BaNa, PUrenn n KOJIOHHbI.

PyHAaMEHTHbIM 6/10K NPU NOMOLLM TMAPOKAMHA OTPLIBAIOT OT 3€MJIU.

PaboTbl no pa3bopKe CTPOUTENbHbLIX KOHCTPYKUWMA 343aHUM pPEeKoMeHAyeTcs Npou3BOAUTb
NO3TaXKHO, HAYMHAA C KPOB/IM, 3aXBaTKaMMU.

MpocTpaHCTBEHHbIE MapaMeTpPbl 3axXBaTOK OMNPeAensalTca WX rpaHuLaMn Mo BepTUKaAn u
rOPU30OHTaNMN.

B gaHHOM c/lydae B KaYecTBe 3aXBaTKM MPUHUMAETCA y4aCcTOK 34aHMUA B Npeaesiax O4HOro 3Taxa,
OrpaHUYEHHbIN MO KOHTYPY KanuTa/ibHbIMU CTEHAaMM OHOW CEKLMW A0Ma.

[na cokpaweHua obuwero cpoka pabot no pasbopke cnegyet opraHM30BaTb MOTOYHbLIA METOA,
npoussoAcTBa pPaboT, NpPM KOTOPOM Ha BCEX 3axBaTKax 3TaKa BbINOHAKOTCA OAHOBPEMEHHO
onpeaeneHHble BUAbl paboT cneumnannsnpoBaHHbIMU 3BEHbAMM.

Bce onepaumm A01XHbI MPOMU3BOAUTLCA B COOTBETCTBMM C YKA3aHUAMM U NONOMKEHUAMM NPOEKTa
npoussoAacTea pabor.

Pasbopka 34aHMA NPOM3BOAUTCA B NOCAEA0BaTENbHOCTU, 06PATHOM ero BO3BeAeHMIO.

PekomeHpyeTca cneayowan nocnenoBaTeibHOCTb AEMOHTaXKHbIX pa60T, KOTOpPaA B KaxXaom
KOHKPETHOM C/aiydae nognexxmnt YTO4YHEHUIO!

" pe3Ka U CHATUE PYIOHHOTO KOBPA KPOB/IU; - pa3bopKa ABEPHbIX U OKOHHbIX 3aM0HEHWN;

" pe3Ka U CHATUE YyTENAUTENNA U MAaPOU30IALMMN KPOBAUK;

" M03Ta*KHaA pa3bopka nonos;

" MOHTa BPEMEHHbIX MOAALEPKMBAIOWMX npuUcrocobneHnid ang, KRENEeHNA HaPyXKHbIX

HaAp0o8 ANA CTROMTENLCTES W HHK
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" 1EeMOHTa NOTO/I0YHbIX NaHeNew;

" NEeMOHTaX NaHesel-neperopoaok;

" [0EeMOHTaXX BHYTPEHHMX U HaPYXKHbIX CTEHOBbIX NAHeNewn;

" 1EeMOHTaX 3/1IeMEHTOB SIECTHUYHbIX CTyNeHel 1 NAoLWaaoK 6aNKOHOB;

" CHATWE NAUT NEPEKPbITUS HaL NOABa/IOM M Pa3bopKa Kes1e300eTOHHbIX CTeH
" nopBana;

* pasbopKa caHTexXKabuH;

OCMOTP, KOHTPO/Ib, COPTUPOBKA M TPAHCMNOPTUPOBAHME CTPOUTENbHBIX MaTEPUANIOB K MYHKTaM MX
NMOBTOPHOr0O UCMOb30BaHUSA, NepepaboTKM U 3aXOPOHEHUA.

CTpouTenbCTBO BpeMEHHbIX A0POr, NNOWAA0K, UHXXEHEPHDbIX ceTen u
COOpPYKEHUMU

Cmpoumenbcmeo spemeHHbIX 00po2

Ona nogasnsowero 60NbLWMHCTBA CTPOUTEbHBIX 0OBEKTOB A0CTaBKa rpy30B OCyLLeCcTBAAETCA
aBTOMOOMWNbHBIM TPAHCMOPTOM, MO3TOMY OCTa/ibHble BMZAbl TPAHCMOPTA HE PacCMaTPUBAIOTCA.
BpemeHHble aBTOMOGW/bHbIE [OPOTM W MecTa PacnoJIOKEHUA CKAAgoB MaTepuanos W
KOHCTPYKUMIA MPOEKTUPYIOT C YYETOM NpenBapuUTENbHO HaMEYeHHOro pasmMelLeHUA KpaHoB U
APYrMx mexaHusamos. Mpu npoekTupoBaHuM gopor Ha CIM ob6blYHO CTapaloTcd MaKCMMAsbHO
MCNonb3oBaTb ANA CTPOUTENLCTBA MOCTOAHHbIE AOPOrM, ANA Yero peKomeHAyeTcA yBeaMYnBaTb
TONWMHY BETOHHOro CNos NOCTOAHHbIX gopor Ao 0,2 M, a BEPXHUIA €0l achanbTOBOrO NOKPbITUSA
YKNagbiBaTb NOC/e 3aBepLIeHUn CTPOUTENbCTBA 06beKkTa. O4HAKO CeTb MOCTOSAHHbIX LOPOT YacTo
He obecneynBaeT CTPOUTENBLCTBO M3-33 HECOBNAZEHMA TPACCUPOBKM, rabapuTtos u T. N. Mo3atomy
CTPOUTENIM HA KaXKAOM OOBEKTE BbIHYKAEHbI MPOKNAAbIBATL BPEMEHHbIE LOPOrK, HECMOTPA Ha TO
YTO MX COOPYKEHME YACTO CTOUT A0 2 % NONHON CMETHOM CTOMMOCTU CTPOUTENbCTBA.

[JeweBne nocTpouTb MPYHTOBYIO aBTOAOPOrYy, HO ANA €€ yChewHOoW 3Kcnayataumm TpebyroTtca
6naronpuATHbIE reosIorMYeckne, rUAPOreosiorMyeckne W norogHble ycnosua. Mo Hopmam
WMHTEHCMBHOCTM 3KCMNyaTaLMuM rpyHTOBOM A0OPOrK HeA0NyCTUMO NPOXOXKAeHMe Mo Hell bonee Tpex
aBToMOb6uMnel B 1 4 B8 04HOM HanpasaeHUn. Mo3Tomy rpyHTOBbIE LOPOrU, KPOME NEPUOLUYECKOTO
npodMANPOBaHMSA, YacTO HEOBXOAMMO LOMNONHUTENbHO YKPENAATb LWebHEM, rpaBuem, BXKYLLMMMU
MaTepuanamm.

Mo Bonpocy, Kacatlowemycs NPoOeKTUpPOBaHMA aBTOMObUAbHbLIX gopor, cm. CHuM 2.05.02-85 u
CHwnI 3.06.03-85.

B ropoAckux ycnoBusAX  BHYTPUMNOCTPOEYHblE  AOPOrM  MNPOKAaAbiBalOT U3 cOOpPHbIX
»Kene3obeToHHbIX NANT pasmepom 1,75 ...6 m no nec4yaHon npocnonke ToAawmHon 0,1 ... 0,25 m.
Takne goporu He Hago NPodUANPOBATb, OAHM U Te e NAUTbl MOXKHO WUCNO/Ib30BaTb B TeYEHUE

ANNTEeNbHOITo0 BpPEMEHU HaA HECKOJIbKUX CTPOUTENbHbIX 06bel:(_TaXI.i 1 O;EI,HGKO-'---!HG-I-I eneayert
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HeaAOoOUEHNBATb pPa3spywnTesbHOro BO3,CI,el‘;1CTBMF| Ha HWUX TYCEHWUYHbIX MalUUH, 0cobeHHO Ha
NnoOBOPOTax, Ppa3BopoOTax N Cbe3aax.

BHYTpUNOCTPOEYHbIE AOPOrM TPACCUPYIOTCA MO KONbLEBOWN CXeMe C ABYMA Bble3gamu-Bbesgamu
WM CO CKBO3HbIM MPOE34,0M MPU CNOXKHbIX CTECHEHHbIX 06CTOATENbCTBAX.

Ha He 3aKo/bL,OBaHHbIX WU TYMMUKOBbIX Y4aCTKaX AO/IXKHbl ObiTb NPeAyCMOTPEHbl pasbesgHble U
pa3BoOpPOTHbIe MNAOWAAKKN, Takue Ke pasbe3dbl credyeT ycTpanmBaTb B MeCTax pPasrpysku
maTtepuanoB. Heobxoanumo nsberatb NPoKNaAKM AOPOr HaZ NOA3EMHbIMU KOMMYHUKAUUAMKU UK
BOM3M OT HUX.

Mpwn TpaccMpoBKe [0POr AO/MKHbI cOboAaTbCA HOPMUPYEMble MUHUMA/bHbIE PACCTOAHUSA
(tabn.3)

Tabauya 3. Hopmupyembie MUHUMAAbHbLIE PACCMOAHUA NPU MpaccupoeKe 0opo2

WnpurHa npoesrKer 4acTu Npu ABYCTOPOHHEM 6.8
...8m
OBUXKEHUN
LWnpurHa npoesrKeit 4acTM Npm O4HOCTOPOHHEM 3,5..5mM cywupeHuem Ha nosopomax
OBUXKEHUN 8 Mecmax paszpy3Ku 6 m
Paaunyc 3akpyrneHnAa BHYTPMNOCTPOEYHbIX 40POr 18...12m
PacctoaHne mexay A0pOoron n CKAaacKkon
. 0,5...1,0m

naowaaKon
PacctoaHne mexay A0pOoron n NogKpPaHOBbIMMU

6,5...12
nyTaAMM
PaccTtoaHne merkay goporon n 3abopom 1,5m
PacctoaHne mexxay A0pOoron 1 NoXKapHbIM

1,5..5m
TMAPAHTOM

. . 0,5... 1,5 m 3a8ucumocmu om 8uoda

PacctoaHne mexay Aoporoi n 6poBKON TpaHLen

2pyHma u 2nybuHsl mpaHweu

Cmpoumenbcmeo epemMeHHbIX 30aHuli

BpemeHHble 34aHMA MCNONb3YIOT KaK BCMOMoraTenbHble, noAcobHble wn obcnyxuBatowme
nomeleHuna. Mo GyHKLMOHANbHOMY HA3HAYEHWUIO OHW MOAPA3LENATCA HA NPOM3BOACTBEHHbIE
(macTepckue, 6ETOHHO-PACTBOPHbIE Y3/bl U ApP.), aAMUHUCTPATUBHO-XO3ANCTBEHHbIE (KOHTOPbI,
ANCNEeTYEPCKMNE, MPOXOAHbIE), CAaHUTAapPHO-ObITOBblE (rapAepobHble, AylweBble U ApP.), KUable U
obLecTBeHHble (06LWEXNTUA, CTONOBbIE, MarasuHbl). MHorga ana atux uenen npucnocabamsatoTt
cBOOOAHbIE CTALMOHAPHblE 34aHUA, HUXHME 3TAXKWM CTPOAWMXCA 343aHUN  WAM  34aHUA,
noasiexalme CHOCy, HO TaKuMe CUTyauum BO3HMKAOT peako. Yacto npumeHAT MobusbHble
KOHTEMHEpPHbIEe WA NepeaBUNKHbIE BPEMEHHbIE 34aHWA, PACCYUTAHHbIE HA MHOFOKpaTHoe
nepemellLeHne c ogHoro obbeKkTa Ha apyroi. LLnpoko npumeHasLlimMeca paHee c6OpHO-pa3bopHble
BPEMEHHble 3[aHWA B HacToAWEee BPeMA MUCNOb3yHTCA [aBHbIM 06pasom B KayecTse
NPOM3BOACTBEHHbIX, CKIAACKUX, NPEANPUATUI OBLLECTBEHHOTO NMUTAHWS oy fific Ava
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Komnnekc BPEMEHHbIX 3,Cl,aHMﬁ paccynTbiBaE€TCA NO pacquHoﬁ YNCNNEHHOCTU pa6oqu B
Hanbonee MHOTO4YNCNEHHYHO CMEHY

N =1,05%0,7Npqox (1)

n UTP n MOITI, chy»Kawimnx 1 oxpaHbl
N.=1,05%0,12%0,8N oy (2)

rae Nmqx - 0bLLee cnncovyHoe KoanyecTso paboumx

Mnowaan rapaepobHbIX M CYLIWAOK PaccymMTbiBalOT Ha obuiee uymcio paboumx, 3aHATbIX B
pa3nMyHble nepuoabl CTpouTenbcTBa. [lpM 3TOM HeobXxoAMMO y4MTbIBATb pPasfe/bHble
nomelLeHua ansa my>K4mH (70 %) un »eHwmH (30 %), coctaBnstowmx cootsetcTeeHHo 70 1 30 % yuc-
JNIEHHOCTU paboTatoLnX.

Ha ctpoutenbHom obbekTe ¢ unciom paboTtatolwmx B Hanbosee MHOroYMcneHHom cmeHe o 60
yen. AO/KHbI BbITb NPEAYCMOTPEHbI: rapAepobHble C YMblBabHUKAMU; AyLEBble C CYLIMAKAMU;
NoMeLleHUA ANs CorpeBaHusA, OTAbiXxa U Npuema NulM; npopabckas; TyaneT; HaBec ANA OTAbIXa,
MECTO ANf KYPEHUS; YCTPOUCTBO ANA MbiTb 00YBU; LUT NOXKAPOTYLIEHUS.

Ha obbekTe ¢ umMcnom paboTatowmx 6onee 60 Yyen. 4ONOAHUTENBHO A0/KHblI OblTb YCTPOEHDI
NoMeLeHnA ANA CTO/I0BOM M IMYHOM TUTMEHDI KEHLWMH (ecan oblee Koan4ecTBo paboTaroLmx
KeHWMH npesblwaer 15 yven.). MNpu Konnuyectee pabotatowmx 300... 800 yen. AonkeH ObiTb
opraHunsoBaH denbalepCcKUin NyHKT, Npu Konmyectse paboTtatowmx 6onee 800 — BpayebHbIN.

Mo pesynbTaTaM pacyeTa C Y4eTOM MNepPeyHs MHBEHTApHbIX 34aHui, (Tabn.3) nopbupatoT
KOHKpPEeTHble BPEMEHHbIE 34aHUA, OPUEHTUPYACL Ha Caeaytowmne peKoOMeH4aumUu:

* B 3aaHMAX cOoOpHO-pa3bopHOro  TMNA pasmeLlLaloT MPOU3BOACTBEHHbIE, CKNALCKME,
aAMUWHUCTPATOPCKME, XO3AMCTBEHHbIE MOMELLLEHUS, CTO/IOBbIE.

" B 34aHMAX KOHTEMHEPHOro TuNa («MOAYNAX») MOMKHO pasmelaTb aAMUHUCTPATUBHDIE,
CaHUTapHO-ObITOBbIE, *KW/ble M 0OLECTBEHHbIE MOMELLLEHMA.

* B nepeasBuKHbIX 34aHUAX («BaroHYMKax») npu Hebosblom obbeme M CPOKe CTPOUTENbCTBA

MOXHO pa3meLlaTb BCe.

3aBeplwatowaa 3agaya Mnpu MNPOEKTUPOBAHUM BPEMEHHbIX 34aHUM — ONTUMA/ZIbHOE WX
pacrnonoXxeHne Ha NaolaaKke Npu pasmelLeHnn BpemMeHHbIX 3a4aHnii Ha CIT1. Mpu sTom KOHTOPBI,
AVCNeTYepcKmMe U Apyrme agMMHUCTPATUBHbIE 34aHUA PACMoNAraloT y Bbe3ga Ha CTPOUTENbHYIO
NAOWaAKy, KOHTPO/IbHO-NPonycKHble NyHKTbI (KMM) 1 nyHKTbl MOMKK malimnH (MMM) — y Bble3aa.
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lFapaepobHble, AylieBble, NOMELWEHMA A8 COTPEBAHMA U CYLWIKM odexAbl U 00yBU, a Takxke
Apyrve nomelleHMAa CcaHWUTapHO-bbIToBOro lasHayeHua cneagyeT pasmewaTtb BO6AM3M  30H
MaKCMManbHON KOHUEHTpauum paboTatowmx. Bce BpemeHHble 34aHMA U COOPYMKEHWUS A0/KHbI
pasmeLlaTbCA BHE OMNacHbIX 30H U He 61mke 50 M ¢ HaBeTPEHHOM CTOPOHbI OT cKaagos 'CM, BB,
APYrnx onacHbIX MmaTepmnanos 1 Npo-13804CTB, BbIAENAKOWMX MNbl/ib, BpegHble Nnapbl U rasbl.

BpemeHHble 34aHMA cnedyeT pacnonaratb 6AMKE K MecTamM NPOKNAAKUM KOMMYHUKaLMUNA.
KoHTEeMHepHble W nepeaBuKHble BPEMEHHble 34aHUA CaHWUTAPHO-BbLITOBOrO Ha3Ha4YeHus
enatenbHo 06beANHATL MK pacnoiaraTb PALOM.

Y6OpHbIE CO CMbIBOM HY}XHO pa3MelLaTb OKOJIO KaHaAM3aUMOHHbIX Konoaues. Mpu oTcyTCTBMM
KaHanusauuMu cnegyet  MCNONb30BaTb  6MOTyaneTtbl  WAM  nepeaBuKHble  yBOpHble ¢
repmeTMYeckMMmn emKkocTaMmu. TyaneTbl BHe 34aHUN Heobxoamnmo pacnonaratb He ganee 200 m ot
Hambonee yaaneHHoro paboyero mecra, a B 34aHMAX — He 6onee 100m.

Tabauya 4. NepeyeHb UHBEeHMAPHbLIX 30aHUL, peKoOMeHOYyeMbIX 0414 npuMeHeHUs

Cucrema Tun 3paHuA Pasmepbl B nnaHe, m
CbopHo-pasbopHoe

KapkacHo-naHenbHaa YCP3 12x3; 18x3
MEeTannyecKoe
To ke

To xe YWN3 12x6; 18x6

KoHTelHepHoe ¢ xoaoBomn
«Cragpononew» 7x2,5

4acCTblo, MeTaNIn4ecKoe

«YHuBepcan» KoHTeltHepHoe, meTannnyeckoe | 6x3

«IHepreTuk» AepesaHHOe 6x3
CbopHo-pasbopHoe,

MaHenbHaa «Mogaynb» 2,4x2,8
AepeBsHHOe

«[dHenp» KoHTeliHepHOe, meTannnyeckoe | 6x3
AepeBaHHOe

«JTeCHUK» 6x3

«KoHTYp» meTannmyeckoe 12x3
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Tabnuya 5. NMokazamenu 08 onpedeneHusa naowadeli epemeHHbIx 30aHuli

EavHuua HopmaTuBHbiii
HanmeHoBaHue HasHauyeHue
n3mepeHmsa nokasarte/b
CaHumapHo-6bimossle nomeweHus
MNepeoaeBaHue U XxpaHe- ) ..
. M°, ABONHOM 0,9 Ha 1 yen.
lapaepobHas HUE YIMYHOM 1 cnew-
WwKad 1 Ha 1lyen.
oaexabl
MNomeweHue CorpeBaHue, OTAbIX U m?
1 Ha 1uyen.
ONA corpeBaHunA npmem nNuLm
CaHuTapHo- 2
Mm%, 0,05 Ha 1 yen.
YMbIBabHanA rMrMeHn4Yeckoe
KpaH 1 Ha 15 ven.
obcnykmBaHne paboumx
NomeleHWe Ans NNYHOM T M. 0,18 Ha 1 yen.
oXKe
TMTMEHbI }KeHLWNH KabuHa 1 Ha15...100 yen.
M, 0,43 Ha 1 uen.
JdyweBsasn «
ceTKa 1Ha1l2uyven.
0,07 Ha 1 yen.
MZ, 1 Ha 20 KeHLWMH,
Tyanet «
O4KO 1 Ha 25...30
MY>KUMH
CywkKa cneyoaexabl u )
CywwunbHaA M 0,2 Ha 1 yen.
cneyobyeu
MZ
ObecneyeHune paboumnx ’ 0,6 Ha 1 yen.
CtonoBasn(byoder) nocafo4Hoe
ropA4YMM NUTAHNEM 1 Ha 4 yen.
MecTo
OkasaHve nepsoin )
MeanyHKT . M 20 Ha 200-300 ven.
MeANUMHCKOM NOMOLLMU
Cny)xebHble nomeLLeHNn
PasmeweHune
Mpopabckas AOMUHNCTPATUBHO- m? 24 Ha 5 ven.
TEXHUYECKOro NepcoHasa

SnekmpocHabxeHue. BpemeHHOe 3n1eKTpocHabKeHne CTPOMTEeNbHOM NNOLWAAKN OT NOCTOAHHbIX
NCTOYHMKOB OCYLLECTBAAETCA NO ABYM CXEMAM: PaZnanibHOM C OTAENbHBIMU IMHUAMMN ONA KAXKLON
TpaHCchOPMATOPHOM NOACTAHUMM M MArUCTPasbHOM, MPU KOTOPON oaHa NMHUA nuTaeT 4—5
TpaHCHOPMATOPHbIX MOACTAHLMN.

TpaHchopmaTopHble MNOACTAHUMU [O0/MKHbI OblTb PACMONOXKEHbI B LIEHTPE 3HepreTuyeckmx
Harpy3oK C yKasaHMem MopsAKOBOro Homepa M Tuna (Mapku). Pagumyc penctsua Kaxpon
NoACTaHUMKU He gomkeH npesbiwatb 400—500 m. KomnaekTHble TpaHchOpMaTOpHbIe NOACTAHLUK
yCTaHaB/AMBAtOTCA Ha QyHAAMEHTE U3 Kene306eTOHHbIX 31eMEHTOB BbICOTON A0 1,3 M OT 3emn,
4yTOb6bI PACCTOAHME OT 3EM/IN A0 TOKOBEAYLLMX YAaCTeN BbICOKOrO HAMPAXKEHUA 6bl10 He MeHee 4 M.

OT TpaHCcPOPMATOPHbIX MOACTAHUUIN OTBOAATCA K MOTpebutenam 3/1eKTPO3HEPrUN NUTalowme
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NMHUK (Puaepbl) HU3KOrO HanpsXKeHus. B cTpouTenbcTse ngégme_j;ﬂe.Trcnuﬁpexd)aamaﬂmrcwmema
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HanpaxeHnem 380/220 B c HyneBbiM 3a3eM/EHHbIM NPOBOAOM. Hanpa)eHue Mexay ABYyMS
¢dasHbIMM npoBogamm B 3ToM cucTteme paBHo 380 B w wmcnonb3yetcA Ana  nNuTaHuA
3NeKTpoABUraTenen; HanpsxKeHme mexay ntobbim ¢asHbIM U HyneBbIM NPoBoAOM paBHO 220 B u
NPUMEHAETCA ANA 3NEKTPUYECKOro OCBELLLEHMS.

BpemeHHble 3neKTpUYecKne CeTm Ha TeEPPUTOPUN CTPOUTENbHON NNOLWAAKM YCTPaMBAKOTCA, KaK
npaBuno, BO3AYWHbIMU ANMHUAMMK (B/1) HanpsaxkeHmnem go 1 kB (Il knacc) n 6—10 KB (Il knacc). K
BO3AYLWHbIM MHUAM NpeabaABAAOTCA TPebOBaHUA KaK NPOXOAALLMM MO Hace/NeHHOW MeCTHOCTH.
PacctoaHne mexKay NpomMerKyToYHbIMKU onopamm Ha BJ1 HanpaxkeHnem go 1 KB pekomeHayetcA
npuHMmaTtb 30— 40 m, a 6—10 kKB—p0 60—80 M. Bo3aywHble IMHUK HanpaxeHnem 6onee 1 KB
aNlOMUHUEBBIMM NpoBOAamMu, npu HanpsaxeHun 120. 220 wn 380 B pgonyckaeTca Takxke
NpPUMeHeHNEe U301MPOBAHHbIX NPOBOAOB.

PaccTonaHMe HUXKHEN TOYKM npoBeca OoT 3eMan ana B/l HanpsakeHnem o 1 KB AonkHO 6bITb He
meHee 6 m, 0o 10 KB — He meHee 7 m.

Ha BO3AYWHbLIX JUHUAX HanpAXeHuem OO0 10 kB npenmyuLeCctBeHHO NPUMEHAKOTCA
KenesobeToHHble AN AepeBAHHbIE ONoOpbl C ene3obeToHHbIMM MacbIHKAMMU.

MNopasemHble  KabesibHble  JIMHUW AN 3/1IeKTPOCHAOMKEHUA  CTPOMUTE/IbHbIX  NJIOWAA0K
NpoKaaablBatoTcA B TpaHwweax rnybuHon 0,8 m u wnpmHoit 350—400 mm ana oaHoro n 600 mm—
Ansa AByx kabenen .

Tpaccbl BpEMEHHbIX 3N1EKTPOCETEN NPOKNAAbIBAIOT TaKMM 06pa3om, 4TOObI MO Mepe BO3BeAeHUA
303aHMM N COOPYXKEHUA MOXHO 6bl0 6bl NO YacTAM AEeMOHTUPOBATb 3/IEKTPOAUHUIO be3
HapyLleHWA NUTaHUA OCTaBLIMXCA noTpebuTenen.

OcBelleHre NNOWAA0K MPOEKTUPYIOT pabouyee, aBapuiHOE, 3BaKyaLMOHHOE W OXPaHHOe.
Pabouee aneKkTpuMyeckoe oOcCBelleHWE caeayeT npeaycMaTpuBaTb [ANA BCEX CTPOUTE/IbHbIX
naoWwaaok, rae paboTtbl BbINOAHAKTCA B TEMHOE BpemaA CyTOK. OxpaHHOe OCBeleHWe AO/IKHO
obecneunTb Ha rpaHMLLAX CTPOUTENbHbBIX NIOWAA0K ocBeLeHHocTb 0,5 SIK. ABapuiiHOe ocBelueHne
npoekTUpyeTca B mectax 6eToHMpPOoBaHNA 0CO060 OTBETCTBEHHbIX KOHCTPYKLMM, KOrAa HeAonycTum
TEXHOJIOTMYECKMI MNepepbiB B yKknagke 6etoHa. [pn 3TOM OCBELLEHHOCTb A0/KHa ObiTb B
npegenax 1—3 nK. 9BaKyauMOHHOE OCBeLeHME NpeaycMaTPUBAETCA B MeCTax OCHOBHbIX nyTei
3BaKyaLMKM C HOPMOWM OCBELLEHHOCTM BHYTpM 3a4aHusa 0,5 BHe 3aaHna —0,2 fk.

[Ns 3NeKTPUYEeCKoro ocBeLLEeHUs MeCT NPOoM3BOACTBA PAbOT NPMMEHAIOT laMnbl HaKa/IMBAHMS,
rasopaspagHole namnbl AP/, IPH, kceHoHoBbIe namnbl TMNa AKcT, HaTpuesble fnamnbl BbICOKOIO
pasnenns H/ABA. Ona obuiero paBHOMEPHOrO OCBELWLEHMA CTPOUTENbHbIX NAOWAAOK cneayet
MCNO/1Ib30BaTb; CBETU/IbHUKM C NaMMNaMM HaKaIMBaHUS — MPU LUMPUHE CTPOUTENbHOM NOWaAKM
00 20 m;
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PacctosHne wmexay CcBeTUAbHMKaMM MpuHUMaeTca 25—30 M, Meay NpPOXKEeKTOPHbIMU
maytammu—80—250 m.

BodocHabxceHue u KaHanu3ayua. BpemeHHyo BOAONPOBOAHYIO CETb CTPOUTE/IbHbIX MNAOLWALO0K
ycTpamBaloT ob6beaMHEHHOW Ans Bcex notpebuteneir U MNPOEKTUPYIOT NO KOAbLEBON MAK
TYNUKOBOM cxemam. Mpu HaAn4ymMm NOCTOAHHOM BOAOMNPOBOAHOM CETU BPEMEHHbIN BOAOMNPOBOA
BbINONHAIOT A/IMHON He 6onee 200 M NO TYNMKOBOW CxeMe.

Mpu cpoKe aKcnyaTauua AMHUIA Bogonposoda 6onee 1 roga rnybuHa 3anoxeHus Tpyb aonxkHa
6bITb Ha 0,5 M HUKe rNyOUHbI NPOMEpP3aHUA TPYHTA UM XKe NPenyCMATPUBAETCA UX yTENIeHue.
PasBogAawme NMHUKM BoAOCHAbKeHna guametpom 25—100 MM MOXKHO MPOEKTUPOBATb MEKUM
3an0xeHnem (0,3 m) npu ycnoBum HenpoaomkutenbHoro (MeHee 1 roaa) cpoka aKcnayatauum u
YyTENIEHUNA UX B XONI04HOE BPEMA roga.

MorKapHble r’MAPaHTbl HAAEKNUT PACNoNaraTb BAOb NPOE340B aBTOTPAHCNOPTA HA PACCTOAHUM
He 6osiee 2,5 M OT Kpasa npoesxkelh 4yactu, He 6amke 5 m 1 He bonee 50 m OT CTEH 34aHMUA.
PaccToaHue mexay ruapaHTamm He 40/1XKHO npesbliwaTth 150 m CHul 2.04.02-84*).

Mo Bonpocy, Kacalowemyca NPOeKTUPOBaAHNA BOAOCHABXKEHNA, HAPYXKHbIX CETE U COOPYKEHUN,
cm. CHul 2.04.02-84* v CHull 3.05.04-85*.

Xo3dpeKanbHble U MNPOM3BOACTBEHHbIE BOAbl OT 34aHMKA MO 3arnybneHHbIM B 3emne
TpybonpoBoAamM CMycKaloT B KaHA/NM3aUMOHHYIO CeTb B MeCTax PacrnofioXKeHus Konoaues- Ha
BPEMEHHbIX KaHa/NM3aLMOHHbIX CeTAX KONOALUbl YCTaHaB/AMBAKOT Ha MOBOPOTax Tpacchl. Mpu
Hannuum ¢eKanbHON CeTU MHBEHTApPHble CaHy3/bl NEPefBUMKHOro WAM KOHTEMHEpPHOro Tuna
HY}KHO pacrnonaraTb OKOJI0 KaHa/IM3aLMOHHbIX KONOALLEB C NOABOAKON BpeMeHHOro BOA0NpoBoaa
N 3NeKTpUYecTBa.

an OTCYTCTBUMU KaHA/IN3ALUOHHDbIX ceTemn AO0NyCKaeTCA CTPOUTb CaHy3/ibl C Bblrpe60M, HO UX
npumeHeHne A0NXHO ObITb COrNacoBaHo ¢ OopraHamu CaHannaHaa3opa.

PasmeuwjeHue MawuH U MexaHu3moe Ha cmpoumesnbHoli naouw,adke
Mpw pasmeLLeHnn Ha CTPOUTENbHOM NAOWAAKE MALLIUH YYUTbIBAIOT:

= He3onacHble yc/10BMA PpaboTbl MEXaHWU3MOB;

* daKTopbl BAMAHWUA YCTAHABAMBAEMOIO MeEXaHM3MA Ha paboTy A[pyrMx MexaHU3MOB,
pa3MeLLeHHbIX B 30HE ero AeUCTBMA UAM Ha CMEXKHbIX y4aCTKax;

" KOMMAKTHOCTb B PACMONOXEHUN MEXAaHU3MOB, NOABbE3A0B, CKNAA0B MAaTEPUANOB U FOTOBOM
npoaykumn, 6ecnepeboiiHyto UX AOCTaBKY;

" COKpalleHWe TPYAOEMKOCTM, MaTepManbHbiX M GUHAHCOBBLIX 3aTpaT MpPUM  YCTAHOBKE
MEXaHW3MOB 1 afibHENLWEeN UX KCNyaTauuu.

SN P Brcan
POy ANC Anay

Hanbonee cnoxHom 3agayeit ABaseTca pasmelleHue (npussaskalk a OB N'AOABENMHMROBI o8 !
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Ons npueaskn Ha CITl MOHTaXKHbIX KPaHOB OCYLLECTBAAIOT BblOOP TMMNOB M MapPOK KPaHOB,
NMonepeyHyld U MPOAO/AbHYIO MNPUBA3KM KPaHOB, pacyeT 30H AEeWCTBMA KPaHOB C Yy4eTom
OorpaHUYeHn.

BaweHHble KpaHbl MpW OTCYTCTBUM OrPaHUYEHMIM NoABMPalOT MO rpy3onogbeMHOCTM Qy,
BblCOTE NogbemMa cTpenbl H. 1 BblneTy cTpens L. .

B cooTBeTCTBMM C npaBunamu FocroptexHaaszopa MUHUMAAbHAA NPOTAXKEHHOCTb NYTEN A0/XKHA
cocTaBnATb 25 m (2 38eHa no 12,5 m). MNpu paboTe B CTECHEHHbIX YCN0BMAX AOMYCKAETCA YCTAHOBKA
KpaHa Ha OAHOM 3BEHe MOAKPaHOBbIX NMyTen (dbaKTUYecKM cTaumoHapHaa paboTa KpaHa), HO B
3TOM C/ly4ae 3BEHO A0/IKHO ObITb Y/I0XKEHO HA YKEeCTKoe OCHoBaHMWe (dyHAaMeHTHble 6/10KM nan
cneumnanbHble CO0pHbIE KOHCTPYKLMN).

YCTPOMNCTBO penbCcoBbiX NOAKPAHOBbLIX MYTEN OcyllecTsaseTca B cooTBeTctBun ¢ PA-10-117-95
«TpeboBaHUA K yCTPOMNCTBY M Be30nacHOM 3KCn/lyaTaumm PesibCoBbIX MYTEN KO3/0BbIX KPaHOB».

an pa60Te KpaHa Ha CTpouTeNbCTBE 3,EI|aHMVI MOXHO BblaennTb cnegyrwouwme onacHble OnA
HaXoxaeHunA I'II-OAEVI 30HbI:

" MOHMaxHyt0o (M) — NpOCTPAHCTBO, rae BO3MOXHO NageHue rpy3 Npu YCTAaHOBKE M
3aKpenneHnn snemeHToB. [nowaab 3TOM 30HbI oOnpeaenseTca KOHTYPOM 343HUA C
pobasneHnem 7 m npu BbicoTe 3aaHua o 20 m, 10 m — npwu BbicoTe 6onee 20 m. B
MOHTA)XHOM 30HE MOMKHO pa3sMelLlaTb TOJIbKO MOHTaXKHble MeXaHM3Mbl, CKAagMpoBaHUe
MaTepuanos 34echb 3anpeLleHo;

» 00CAy#UBAHUA KpaHa wnan paboyas 30Ha KpaHa (P), onpeaensemasa paguMycom
MaKCMManbHOro paboyero BblieTa CTPENbl KPaHA Ha y4acTKe MeXKAY KPanHMMMU CTOAHKAMM
KpaHa Ha pesibCOBOM MyTU MU NOJIOCE ABUKEHUSA;

" nepemeujeHus 2py308 (1) — MecTo BO3MOMKHOIO MaZeHua rpysa npu nepemellteHnn. ns
6ONbWMHCTBA KPAHOB rpaHMLA 30Hbl OMpeAenseTca pPagMycom, pPaBHbIM  CyMMme
MaKCMManbHOro paboyero BblneTa KproKa u Y, AAMHbI CAMOr0 AJIMHHOIO U3 NepemeLLLaeMblX
rpysos;

" 0nacHyw 014 HaxoxwcOeHus nwodeli (K) B nepuon noabema, YCTaHOBKM M 3aKpeneHus
rpy3oB. [paHuLbl 30HbI ONPEAENAKTCA C YHETOM BEPOATHOrO PacCemBaHUA NMPU BO3MOXKHOM
nageHumn rpysa.

" 0nacHyr noOKpaHosbix nymeli (O) — orpakaeHHaa TeppuTopua NOAKPAHOBbIX MyTel.
MWHUMaNbHOE pacCcToAHME OT pesibCa A0 OrpaxKAeHUA NPUHUMAETCA paBHbim 0,7 m;

" onacHyr pabomel NoObEeMHUKA NPUHMMAIOT He MeHee 5 m oT rabaputa nogbeMHUKa B
nnaHe, a Npu nogbeme Ha 60/blUYIO BbICOTY Ha Kaxable 15 m nogbema gobasnsiot 1 m;

" onacHyw Oopoeu () — y4acTkKM p[opor, noabe3goB M NOAXO40B B nNpeaenax
nepeyYncaeHHblX 30H, I4e MOryT Haxo4MTbCA NHOAM, HE y4YacTByloWMe B paboTe C KpaHOM,
TPaHCNOpPTHbIE CPeACTBA U ApYyrMe MexaHU3mbl;

Oy ANC ALagesmMAa NoBsILWEHHA

HBAANDHHALMNK W NEPenoaroToBrH
= HAAPOE AR CTROMTENLCTEA W HLHK
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" OMacHyr MOHMaMa KOHCmpykuyul (3 ), yKasblBalOTCA NPW BepTUKaNbHOM npussasKke. OHM
NOABNAIOTCA NPU MOHTaXKe KOHCTPYKUMIA BEPXHUX 3TaKel 34aHuA. Hanuume onacHbIX 30H
MOHTaKa KOHCTPYKUMiA TpebyeT pa3paboTKM cneymanbHbix MeponpuaTuin (Bbigadya HapsaoB
Ha 0c060 onacHble MOHTaXKHble PaboTbl, OrpaXkAaeHue 30H BUANMMbIMUM CUTHAAMU U T.A4.).

Mpu paboTe B CTECHEHHbIX, CNOMHbIX UAN OCODBO C/OMKHbLIX YCNOBUAX HEKOTOpPbIE ABUMKEHUS
KpaHa npuxoauTca orpaHnyMBaTtb. K TakMm paboTam MOMKHO OTHECTU: BO3BeAeHWe 34aHuA B
YCNOBUAX NIOTHON TFOPOACKOM 3aCTPOMKM WU AEWUCTBYIOLLErO NPeanpuATvA; PEKOHCTPYKLUMIO
NPOMbILLAEHHOrO LieXa, XWJ0ro UAnM obLecTBeHHOro 34aHus; BO3BEAEHME LUMPOKOKOPMYCHbIX
34aHUIA MeToaomM «Ha cebsa»; coBMeCTHYl paboTy 2... 3 KpaHOB WM KpaHa M CTPOUTENIbHOIO
noagbeMHMKa; paboTy B oOxpaHHOM 30He JI9M, Hag AEeNCTBYOWMMM  NOA3EMHbIMU
KOMMYHMKaLMAMM, B MECTaX ABUKEHUA TPAHCMOPTA M NeLwexoL0B U T.4.

TexHonornyeckMe KapTbl Ha YCTPOMCTBO pPeNbCOBbIX NyTeld ANA CTPOUTENbHbIX

@ 6aLlIeHHbIX KpaHOB

Mpn oaHOBpPEeMEHHOM paboTe KpaHa M NOAbEMHWMKA 00MA3aTeNbHa UX MpMBA3KA M pa3paboTka
rpaduka ogHOBPEMEHHOM PaboThbl.

FoY ANC Axagesa NOBEILLEHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
HAAPOS ANA CTPOMTEALCTEE W HKK
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lnaea 3. 3emnaHvie pabomoi

MexaHusupoBaHHana pa3paboTKa rpyHTa

OcHoBHaA paboTa COCTOUT UB C/IeAYHOLLMX NPOLLECCOB: Pa3paboTKM, NepemMeLLeHMSA U YKNAAKN
royHTa. PaspaboTka rpyHTa, KakK MpaBwWio, MNPOU3BOAUTCA 3eMNEPOMHbIMM  MaLIMHAMMU U
MeXaHM3MaMM - 3IKCKaBaTOpamMu WAU  3eMIIEePOMHO-TPAHCMNOPTHbIMK -  Bynbao3epamm,
cKpenepamu, rpengepamu. lepemelyeHne rpyHTa Ha OosibliMe PACCTOAHUSA NPOU3BOAUTCA
aBTOMOBOM/bHBLIM TPAHCMOPTOM, Ha Hebo/bluMe - 3eMIEPONHO-TPAHCMOPTHLIMU MAWWUHAMK U
MeXaHM3MamK. YKIaaKa rPyHTa MOKET 6biTb BbINOSIHEHA C NPUMEHEHMEM BbllLENEPEeYMUCIEHHOM
TEXHUKM C YNIOTHEHNEM €70 M CO34aHMEM NPOEKTHbIX NapamMeTPOB 3€M/IAHOTO COOPYXKEHMA.

B npouecce npomnssBoacTea OCHOBHOW pa6OTbI BbIMO/IHAKOTCA BCNOMOraTe/IbHbIE!

" YCTAHOBKA M pa3bopKa KpenieHui BEPTUKAIbHbIX OTKOCOB BbIEMKM UKW HACbIMMK,
" OTKauMBaHWE BOAbl U3 BblIeMKM (BOAOOT/INB),
" BblpaBHWBAHWE OTKOCOB, YNIOTHEHUE FPYHTA U T.M.

3eMNsiHble COOPYXEHUA - 3TO UHMKEHEPHbIE COOPYXKEHMA, KOTOPbIE YCTPaMUBaKOTCA B TPYHTOBOM
MacCcuBe WM BO3BOAATCA U3 TPyHTA Ha NOBEPXHOCTY.

KnaccnduumpytoT 3emnaHble COOPYKEeHMUA Mo:

" CPOKY CAyXbbl (MPOAOMKUTENBHOCTU WCMO/Ib30BAHUA) - MOCTOSIHHbIE W BPEMEHHbIe.
MOCTOAHHbIE 3EMASAHbBIE COOPYMKEHWUS - 3TO COCTABHbIE 3/1IEMEHTbI CTPOALLUXCA OOBEKTOB U
npeaHasHayeHbl 4158 HOPMaZbHOM MX SKCnayaTaumn. K Yyncny TakmMx COOPYKEeHMUn OTHOCATCA
KaHasbl, BBIEMKWN M HACbIMM aBTOMOOWbHbIX U XKeJIe3HbIX A0POr, AaMbbl TMAPOTEXHUYECKUX
COOPYKEHUMN, CKBAXKMHbI ANA CHAbKeHUs BOAOM U T.N. BpemeHHble 3eM/IAHble COOPYKEHMUA
yCTpamBatoTCcA NpU BO3BEAEHUM 3arNyb6AeHHON YacTu 34aHUIA U COOPYKEHUN, UHKEHEPHbIX
ceTei. MNocne 3Toro OHM YaCTUYHO WUIM MNOJTHOCTbIO IMKBUANPYIOTCA.

" Ha3HAYEeHWUIOD - OCHOBHbIE, BCMOMOraTe/ibHble U 3alWMUTHbie. KOMMNAEKC 3TUX COOPYXKEHUM
Hanbosiee xapaKTepeH U HE0bXoAMM NPU CTPOUTENLCTBE U 3KCM/TyaTaLumM aBTOMOOU/IbHbIX U
YKeJIe3HbIX I0POr, NPoe3rKad YacTb KOTOPbIX PACNoNaraeTcsa B BbIEMKE UM Ha Hacbinu. Tak, K
OCHOBHbIM COOPY*KEHUAM OTHOCUTCS AOPOXKHOE MOJIOTHO, K 3aLUUTHLIM - HAaropHas KaHaBa,
KaBanbep 3abaHKeTHasa KaHaBa bOaHKeT, 6epma M KIOBET, K BCNOMOraTe/ibHbIM - OTBan U
pes3epBs rpyHTa A4/19 PEMOHTHO-BOCCTAaHOBUTE/IbHbIX PaboT.

B cTpouTenbHOM TEPMUHONOMMKN YACTO NPUMEHAIOTCA NOHATUA «TPaHLWeA, U «KoTAoBaH». Ecau
A/IMHa BbleMKM bonblie ee WKPUHbI He MeHee yem B 10 pas - 3TO TpaHLesn, ecn 3Ta NPonopums
He COXpaHseTcs - KoTioBaH. Kak npaBuio, TpaHLWeN yCTpanBaloT ANA NPOKNALKN UHMKEHEPHbIX
KOMMYHUKaLMI - KaHanu3aunmn, BoAoCHabKeHuA, otonaeHma u 1.n. KotaosaHbl pa3pabaTbiBatoT
ANnA 3arnybneHHON YacTu COOpYKeHUI - PyHAAMEHTOB, NOABA/bHBIX U NOAYNOABA/IbHbIX 3TAXKEMN,

TEXHUYECKUX MOMELLLEHUI U T.M. FO¥ AT ANapemua NOBEILEHHR
HBRAHDHHAUHN W TepenoaroToBKH
HAAP0E ANA CTPOMTRALCTAES W H KK
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PaspaboTka TrpyHTa B BbleMKax OCYLLECTBAAETCA 3KCKaBaTopamu M MexaHU3mMamu,
pa3pabaTbiBAOWMUMM FPYHT NOCNOMHO - Bynba03epamu, CKpenepamu, rperiaepamm.

[LleMOHCTPaLMOHHBII hparmeHT y4e6HOro aHUMaLMOHHOTO GpUAbMA
«MpounsBoACcTBO 3eMAAHBIX PaboT IKCKaBaTOpoMm, 6y/ba03epoM» u

(cmoTpeTb BMAEO B MHTEPHETE)

PaCCMOTpMM OCHOBHblE TEXHO/1I0TMYECKME NpaBuMia BbINOJIHEHNA 3€MNAHDIX pa60T no yCTpOﬁCTBy
BblEMOK C MPUMEHEHNEM ITUX MALUUNH:

PaboTa 04HOKOBLUOBbIX 3KCKAaBAaTOPOB OPraHM3yeTcA No ABYM CXEMaM:

1. TPAHCNOPTHOM - FPYHT FPY3UTCA B CAMOCBasIbl U OTBO3MUTCA B 334aHHOE MECTO;
2. 6ecTpaHCNoOpPTHOM - rPyHT pa3pabaTtbiBaeTca U YKNaAbIBAETCA B OTBAJ, Kapbep UM 3eMaHOe
COOpY*KEHMe.

[na cBOEBPEMEHHOIO U KAYEeCTBEHHOTO BbINONHEHMA PAabOoT No yCTPOMCTBY BbIEMKM HEOBX0AMMO
nofobpaTb 3KCKABATOP C TEXHUYECKMMM XapaKTepUCTMKaMW, KOTOpble COOTBETCTBOBA/AM Obl
ycnoBuAm pabor.

JKCKaBaATOpPbl HA NYCEHUYHOM XO4Y PEKOMEHAYETCA NPUMEHATb NPU COCPEAOTOYEHHbIX 06BbEeMax
paboT, npu pa3paboTke cnabbix rPYHTOB M CKaNbHbIX NOPOA; 3KCKAaBaTOPbl HA KONECHOM XOAy -
npu pa3 paboTKe rPYHTOB C BbICOKON HecyLlei cnocobHOCTbIO, MPU paccpenoToUYeHHbIXx 06bemax
paboT, npu paboTe B ropoACKMX YCNOBUAX C YacTbiM nepemelieHMem (nepemeHol pabodyero
MeCTa); 9KCKaBaTOpbl Ha MHEBMOKOJIECHOM XOA4y - MPWU paccpenoTodeHHbIX obbemax paboT un B
yCNOBUAX OTCYTCTBMA AOPOT.

PaumoHanbHyt0 OpraHuMsaumto 3emaaHbIX paboT paspabaTtbiBaloT yd4eTom MecTa paboTbl
CTPOUTENbHLIX MaWWH W bpuragbl paboumx OPOPMANAIT B BUAE TEXHONOTMYECKON CXEeMbI.
TexHonorMyeckas cxema pas3paboTKM TrpyHTa OLHOKOBLUOBbLIM 3KCKABaTOPOM MOXKeET 6ObiTb
npeacTaB/eHa CXeMOW 3KCKaBaTOPHOro 3abosA - MecTa, r4e 3KCKaBaTop BbIMOMHAET paborTy.
MpoeKTMpoBaHME IKCKABATOPHOro 3abosa cocTouT U3 onpeneneHna ero Gopmbl U ONTUMANbHbBIX
pa3mepos.

dopma 1 pasmepbl 32601 3aBUCAT OT TEXHMYECKMX (paboumnx) xapaKTepmUCTUK IKCKaBaTopa, TUna
CMeHHoro obopyaoBaHua (Npamas uavM obpaTHas sionata, gparnanH, rperidep), BMaa TpaHcnopTta
M MapamMeTPOB 3EM/IAHOTO COOPYKEHMUS.

MNocnepoBaTenbHOE NepemMelleHne 3KCKaBaTopa M3 3aboa B 3aboil o6pasyeT 3KCKaBaTOPHYH
TPaHLLE UK MPOXOAKY.

oY ANC Avagerya NoBsILLEHHA
HBAAMPHHALHAN W NepenaaroToBrH
Haapos AnA CTROMTENLCTEA M HLEK
ForcHmM
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lMpou3sodcmeo pabom 3Kckasamopom, 060pydo8aHHbIM npamoli sonamoii
KaK npaBuio, akckaBaTop, 060pyA0BaHHbIN NPSAMOI nonaTtoi, paspabaTbiBaeT rpyHT N1060BbIMMK
1 6OKOBbIMM NPOXOAKAMM BbILLE YPOBHA CTOAHKMW.

Mpu noboBoM 3ab60e CKBO3HOE ABUMKEHME TPAHCMOPTa NO NPOXOAKE HEBO3MOMKHO, OH NOAAETCS
c3aam no gHy paspaboTaHHOW BbleMKWU. Eciv TpaHCnopT nogaeTtca c6OKy No NOBEPXHOCTU 3EMN,
TO YMeHbLUaeTca BbicOTa 3a60A. JToboBoi 3aboi NpMMeHAETC CPaBHUTENIbHO pPeaKo, 06bIYHO Npu
nepsol (NMOHePHOW) NPOXOAKe UK NPU Y3KUX BbleMKax (TpaHLwesx), paspabaTtbiBaemblX 33 O4HY
NPOXOAKY.

Mpn y3kux n06oOBbIX MNPOXoaKax 60/bWON NPOTAKEHHOCTM ANA COKPALLEHUA BPEMEHMU
MaHEBPMPOBAHUA TPAHCMOPTA YCTPAMBAOT MPOMENKYTOUYHbIE BbE3Abl.

B wupokux n1060BbIX NPOXOAKAX IKCKaBaTop B npouecce paboTbl NepemellaeTca B NpaBylo U
JIEBYIO YacTu 3aboA.

Mpn 60KoBOM 3ab0e TPAHCMOPT HAaXoAMUTCA COOKY Ha YPOBHE CTOSHKM 3KCKaBaTopa WAW Bbllwe
ero. Mpu 3ToM TPaHCNOPT MMeeT CKBO3HOM npoess. bokoBol 3aboi ABNAETCA OCHOBHbIM NpU
paboTe aKcKaBaTopa, 060pPyA0BAHHOrO NPAMOI NOMNATOMN.

Mpu paspaboTke rpyHTa N0OOBON NMPOXOAKOM 3aTpyAHAeTcA paboTa TpaHCNopTa, Kpome TOoro
yron nosopoTa naaTpopmbl MoxKeT pocturatb 180°, 3TO CHMXKAET MNpPOU3BOAMUTENIbLHOCTb
3KCKaBaTopa. Moatomy cnocob n1060B0ro 3a60A MCNONb3YHOT OrPaHUYEHHO.

Bonee apdpekTnBHa pa3paboTka rpyHTa cnocobom 6OKOBOM NPOXOAKM. B 3TOM cyyae TpaHcnopT
nepemeLLaeTca napanienbHo OCU ABUMKEHUA SKCKABATOPa, Kak NPaBMIO0, HA YPOBHE ero CTOAHKM,
3HAYMTENbHO YMEHbLIAEeTCA Yron MNOBOPOTA CTPEe/bl 3JKCKaBaTopa Mpu MOrpyske rpyHTa B
TpaHCNopT.

Mocne onpeaeneHns HeobxoAMMbiXx MapameTpoB 3ab60s pa3pabaTtbiBalOTCA TEXHONOTUYECKME
cXeMbl pa3paboTKM rpyHTa 3KCKaBaTopom, 060pyAoBaHHbIM MpAMOK sonatoi. Mpu 3Tom
pa3pabaTbiBaeMblit FPYHT MOXKET BbiTb NOrPYyXeH B TPAHCMOPT UM YKAa4bIBaTbCA B OTBA/I, Ppe3eps
WUAN 3eMNIAHOE COOPYKEHMe.

Mpu pa3paboTKe rpyHTa B BbleMKe, rybMHA KOTOPOMN MPEBOCXOAUT MAKCMMA/IbHYHO BbICOTY
3a60A A4N1A AaHHOIO TMNA 3KCKaBaTopa, NpUMeHsaeTcA pa3paboTKa B HECKO/IbKO APYCOB.

Ona Bbesga B KOTNOBAH YCTPaMBalOT cbe3fd C yKAoHom 10-15°, wwupuHoi Ao 3,5 m - npwu
OAHOCTOPOHHEM ABUXKEHUU U A0 7,5 M - Npn ABYCTOPOHHEM.

lMpou3sodcmeo pabom 3KcKkasamopom, 060py0o8aHHbIM 0b6pamHoli sonamoli
JKcKaBaTop C 0bpaTHOM /NloNaTol UCNOb3YOT NpU paspaboTke rPYHT, HIKE YPOBHA CTOAHKM

1N Axaadsa NoBkILEHHA
HOB' 'WWWFM@W?ﬂGﬂ‘p CHaA
HAJp0E QA CTROMTEALCTEA | HLRK
PoccHm

9KCKaBaTopa, N NnpenmyLecTtBeHHO NMpPpn OTpbiBKE HeboNbLINX K
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pa3paboTKa rpyHTa npu 3ToMm BMAae o60opya0BaHMUA, KaK NpPaBuo, He BbiNosHAETCA. Pa3paboTky
rpyHTa BeAyT 1060BbIMM UAK BOKOBLIMW MPOXOAKAaMM C NOTPY3KOWN FPYHTa B aBTOCAaMOCBa/bl UK C
yKnagKoi B otean. Mpu 3TOM pacyeT napameTpoB MPOXOAKW NMPOU3BOAMTLCA TaK XKe, KaK U npu
NPUMEHEHNN SKCKaBaTopa C NPSAMOW 10NaToM.

MpW HanMYMM HEpPOBHOCTEM MOBEPXHOCTb B NpeAenax LWWMPUHblI NepeaBUIKEHUA IKCKaBaTOpa
npenBapuUTeNbHO BblpaBHMBaAOT bOynbaosepom HavmeHblyto rnybuHy 3aboa onpeaensatT w3
YPOBHA HaNO/IHEHMA KOBLUA C «Wankom». [1na HecBA3HbIX FPYHTOB MUHUMaNbHaA r1ybuHa 3abos
cocTtasnset 1-1,7 m, ana cBAsHbIxX - 1,5-2,3 m npun paboTe 3KcKaBaToOpoB 060pyA0BaAHHbIX KOBLLOM
emkoctbio 0,25; 0,4-0,5; 0,65-0,8; 1-1,25. MakcmanbHasa WMPUHA NPOXOAKN 3aBUCUT OT Ry U
coctasnsert (1,2-1,5)Rp.6 - Npy norpyske B TpaHcnopT v (0,5-0,8)Rya6 - MpU yKNAAKE TPYHTaA B OTBA.

Mpou3zsodcmeo pabom skckasamopom, 060pyd08aHHbIM OpaznaliHom

JKcKaBaTop-gparnaH MNpUMeEHAT Ana pas3paboTKM rpyHTa B r1yOOKMX BbieMKax, npu
pa3paboTKe rpyHTa M3-nog BoAbl, NPU 3a4MCTKe OTKOCOB. lNpenmyliectso aparnanHa - 6onblime
paguycbl penctema (oo 10 m) m raybuHa kKonmauus (oo 12 m). OcobeHHO 3¢deKTUBHO
pa3pabatbiBaTb Apar1altHOM MATKME U NAOTHbIE TPYHTbI, B TOM YMcie 06BOAHEHHbIE.

Pa3paboTKy rpyHTa AparnaMHOM OCYLLECTBAAKOT /N060BbIMM U  GOKOBbIMM NPOXOAKaMU
aHa/IONMYHO 3KCKaBaTopy ¢ obpaTHOM nonaTomn.

BokoBasa npoxoZKa C MepemelleHMeM 3KCKaBaTopa BAOJIb BblIEMKM M C OAHOCTOPOHHEM
BbIFPY3KOW FpyHTa B OTBan MpUMeHsAeTcA npu pa3paboTke rpyHTa A1a o6pas3soBaHMA BbIEMKMU
wupmHoi (0,8-0,9)Rpa6.

Mpu noboBoW NpoxoaKe obpasyeTca BbleMKa WUPKHOM A0 1,3Rpa6 NPY 3TOM OTBAN pasmeLLaeTcs
He Ha MaKCMMaJ/IbHOM PacCTOSIHUK OT BEPXHE BPOBKMU.

Mpou3zsodcmeo pabom 3Kckasamopom, 060pydoeaHHbIM 2pelichepom
JKcKaBaTop-rpendep NPMMEHAIT ANA pa3paboTKM rpyHTa B FyBOKMX KONOALAX, KOT/0BaHaXx,
TpaHLWwenAx, 0COBEHHO B YCNOBMAX HAIMUMA TPYHTOBbIX BOA,

DKCKaBaTopamu, 060pyA0BaHHbIMM NPAMOM M 06paTHOM Nonatamu, AparnariHoMm, rpeidepom,
OTPbIBAlOT BbleMKY Ha rybMHY MeHblle MPOEKTHOW, C OCTaBNeHMEM TaK Ha3blBaeMoro
«Hepobopa» (CHuM 3.02.01-87, nn. 3.7-3.9, Tabn. 4,5). Choli Hepgobopa (5-10 cm) octaBnsoT ANs

TOro, 4Ytobbl M3bexaTb MOBPENKAEHMA OCHOBAaHMA W He AonycKkaTb nepebopos rpyHTa. [AnA
noBblWeHNA 3GPEKTUBHOCTM PAabOTbl SKCKAaBATOPA MPUMEHAIOT CKPEOKOBbIM HOXK, HACAXKEHHbIN Ha
KOBLU 3KCKaBaTopa. 3TO npucnocobsieHne Mo3BOMAET MEXAaHU3UPOBATb ONepaLmio MO 3a4UCTKe
[Ha KOT/I0OBAaHOB M TPaHLIEN M BECTU UX C TOYHOCTbIO A0 2 CM, YTO UCKIOYAET HEOBXOAMMOCTb
py4YHOM A0PabOTKN.

FOy ANC ALagensMa NoBEILWeHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm
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[na pa3paboTkm Hefobopa rpyHTa NPUMEHAIOT TaKKe ByNba03ep, KOTOPbIM NepemeLLaeT rpyHT K
HWKHEN BpoBKe KOT/NIOBAHa M OCTaBAsAET CNoi Hepgobopa 4-5 cM., KOTOPbI 3aUNLLAETCA BPYUHYHO
nepes MOHTaXOM KOHCTPYKLMIA

lMpou3eodcmeo pabom 3KcKasamopamu HernpepbisHo20 delicmeusn

Pa3paboTKa rpyHTa 3KCKaBaTOpamMu HEMPEPbLIBHOMO AENCTBMA OCYLLECTBAAETCA MO CAeayloLLel
TexHonormm. [lo Havyana paspaboTKM T[PyHTA MOBEPXHOCTb 3E€M/JM MO Tpacce TpPaHLIEeu
BblpaBHMBaeTcA Oynbaosepom. LnpuHa 3TOM nonocbl A0/MKHA ObiTb HE MEHee LWWPUHBI
rYCEHWUYHOTO X043 3KCKaBaTopa. [locne NaHMPOBOYHbIX PaboT M pa3bmBKM Ocelt OTPbIBKA FPYHTa B
TpaHLlee, Kak NpaBWO, BeAeTcA B CTOPOHY MoBblleHMA penbeda. Mpu 3TOM OTBan rpyHTa
pa3mellaeTcs C OAHOM CTOPOHbI (NPEMMYLLECTBEHHO C HaropHOM) ANA 3alMTbl TPaHWeEW OT
NOBEPXHOCTHbIX BOA. 3aAaHHblA NPOAOAbHbLIN YKAOH TpaHlWeu u rnybuHy paspaboTKu rpyHTa
perynvpyoT nNogbeMoM MWAM OMyCcKaHuem paboyero opraHa (poTtopa WAM KOBLUOBOM Lenwu)
3KCKaBaTopa.

lMpouszeodcmeo pabom 6ynbdo3epamu

Bynbaosepbl 3ddEKTUBHO NpUMeHATCA AN pa3paboTkM Hernybokux (40 2 M) BbIEMOK C
nepemelLeHMEM FPyHTa B OTBaJl, A1 0O6paTHOM 3aCbl/IKM TPaHLWEN U KOT/IOBAHOB MOC/Ie MOHTaxa
KOHCTPYKLNA.

Mpu paspaboTke HernyboKMx BbIEMOK Cpe3Ka rpyHTa ocyllecTsaseTcs nocaomHo (Ao 30 cm), ana
TOro YT06bI YMEHBLLUTL MOTEPU B NPOLLECCE NEPEMELLEHMS.

CoBpemeHHble bynbao3epbl 060pyayrOTCA 0TBaNlaMM C BOKOBbIMW OTKPbIIKAMMK, YTO NO3BOAAET
YBEINUYUTb TO/ILLMHY CPE3aEeMOrOo CNosA rpyHTa A0 50 cm.

Mpu pa3paboTKe rpyHTa B LWUMPOKUX BbIEMKAX MPUMEHAETCA HECKO/IbKO TEXHO/IOTUYECKUX CXEM,
obecneynBatoLLmMX HaMbONbLUYIO MPON3BOAUTENBHOCTL BYNbA03EPOB.

Tak, npu oOTcbinke pa3pabaTbiBaEMOro rpyHTa C nNepemelleHMem B OTBan Haubonee
PaLMOHAIbHOM ABASETCA NOMEPEYHAs CXEMA C SIPYCHO-TPaHLLIEHOM pa3paboTKon.

CyTb 3TOM TEXHOMOTMW COCTOMT B TOM, YTO KaxKAbl nocaedyowmnii npoxon 6ynbaosepa
BbINO/HAETCA CO CMeLLeHMEM BAO/b BbIPAaOOTKM Ha pacCToAHMeE, NpeBbIWAtoLLee WMPUHY OTBaNA
Ha 0,4-0,6 m. B pe3ynbTate mexXay CMEXKHbIMW MPOXOA4AMM OCTAKOTCA BEPTUKANbHble CTEHKM,
nNpenATCTBYIOLWME BbICbINAHMIO FPYHTA 3a npegesbl NPU3Mbl rpyHTa nepeg otsanom. Bo sTopyto
oyepenb BbINONHAETCA CPe3Ka BEPTUKANbHbBIX CTEHOK.

B cnydyae ycTpoMcTBa Y3KMX BbIEMOK M TpaHLWeN Hanbonee paumoHanbHaa NPOAO/IbHAA Cxema
pa3paboTKKM rPyHTa Ha BCO rNy6uMHY. [0 AaHHOM cxeme KomnaHue rpyHTa BbINOIHAETCA 3aXBaTKaMu
AJINHOM He bonee 50 m.
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Mpn nepemMelleHMN TPyHTa Ha pacctosHue cBbllwe 50 M npumeHaeTca paspaboTka ¢
NPOMEXKYTOYHbIM BaJIOM UK capeHHas paboTa bynbao3epos.

Mpw OTpbIBKE KOTI0BaHa c/iedyeT yCTpamBaTb MPOTUBOMNO/IONKHbIM OTKOC 6onee nonormm (15-
20%) ana Bbesaa v Bble3da MallnH B KOT/I0BaH U 13 Hero. O6bIMHO 3TU OTKOCHI YCTPanBatoT BAOb
KOPOTKOM CTOPOHbI KOTNOBaHa B M/aHe, TaK KaK CO34aHMe TaKMX OTKOCOB CBA3AHO CO
3HAYMTENIbHOM AONONHUTENbHON Pa3paboTKOM rpyHTa.

lpouseodcmeo pabom cKpenepamu

CKpenepbl - Haubosee BbICOKOMNPOM3BOAUTENbHbIE 3€MJIEPOMHO-TPAHCMOPTHbIE MaLUMHbI;
NPUMEHSIOTCA B PaliOHaX C HEMPOAO/IKMUTENbHbIM 3UMHUM MEPMOAOM NPU pa3paboTKe rpyHTOB B
KOT/I0BaHax M NpW NAaHUPOBKE NOBEPXHOCTEM. B HacToAwee Bpema NMPUMEHAIOT MPULENHbIE,
NoNyNpPULLENHbIE U CAMOXO/HbIE CKpenepbl.

MpuuenHble M noaynpuuenHble ckpenepbl 3GPeKTUBHO NPUMEHATL MPU TPAHCMOPTUPOBAHUM
rpyHTa Ha paccroaHme o 1000 m, a camoxogHblie - o 3000 m.

Ckpenepamn BeayT pa3paboTKy, TPAHCMOPTUMPOBKY W YKAAAKYy rpyHTOoB | M Il rpynnbl no
TPYAHOCTM pa3paboTKK (necyaHblx, CynecyaHblX, IECCOBbIX; CYTIMHUCTBIX, TIMHUCTbIX U APYIUX, He
MMmetoLmMx BanyHoB). bonee NnoTHbIE rPyHTbI HEOHX0AMMO NPEeABaPUTENbHO PbIXANUTD.

Bbibop TMNa ckpenepa Cyw,ecTBEHHO 3aBUCUT OT 06BbeMa 3eM/IAHbIX PaboT.

Tak, npn ob6beme A0 40 Tbic. M LLeNIecO0bpPaA3HO NPUMEHATb NPULENHbIE CKPENepbl C KOBLWIOM 7
M, npu 40-80 Tbic. m -10 m, npu 80 Tbic. M 1 6osee - 15 m.

Mpu nepemelleHnn rpyHTa Ha pacctoaHue 6osiee 500 M MPUMEHSAIOT MPULENHbIE CKpenepbl
emKkocTbto 10 m.

TonwmHa cpe3aemoro c/10A rpyHTa 3aBUCUT OT BMAA FPYHTa M MOLLHOCTM ABUraTenia U paBHa, Kak
npasuno, 20-35 cm - Ana necyaHbix rpyHToB 1 10-20 cm - Ana rAnHUCTbIX. py 3TOM AAnHA NyTU
Habopa rpyHTa B KOBL paBHa 18-35 M 1 3aBUCUT OT EMKOCTU KOBLLA.

Mpouecc BbINOJHEHUA OCHOBHbIX OMNEpauMii Mo YCTPOWCTBY BbIEMKM COMPOBOXAAETCS
BbIMO/IHEHMEM KOMIMIEKCA BCMOMOTaTe/IbHbIX pabor.

Paspabomka epyHma nozpy3vyukamu

B 3aBMCMMOCTM OT MOLLHOCTM M TPy30NOABEMHOCTU MOrPY3YNKOB, GU3MKO-MEXAaHUYECKUX
CBOMCTB pa3pabaTbiBaeMbiX [PYHTOB KOBLI MOrPYy3YMKA MOMKHO HAMOMHATb Pa3Ae/ibHbIM,
COBMELLEHHbIM, 3KCKaBaLMOHHbIM U KOMOUHUPOBAHHbBIM cnocobamu.
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http://www.youtube.com/watch?v=FUUeG2aTIvA&feature=BF&list=QL&index=1

Mpwn pasgenbHom cnocobe (puc.l, a) KOBL YCTaHABAMBAIOT PENKYLLENA KPOMKOM FOPU30HTANbHO
nnu nog yrnom 3 - 5°. Mpu ABUMNKEHUKU CO cCKopocTblo. 1,4 ... 1,8 KMm/4 KOBL BHEAPAIOT B TPYHT Ha
rnybuny 0,85 ... 1 aauHbl KoBlwa. [locne BHeAPEHMA KOBLA WM OCTAaHOBKM MALLUHbI €ero
3anpoKaaAblBaloT A0 ynopa W MOAHMMAIOT CTpesy B TPAaHCMOPTHOE noJsioxKeHue. Mpu BbICOKOM
KBa/IMdMKALMM MALLMHMUCTA NPOLLECC MOABbEMA CTPE/Ibl B TPAHCMOPTHOE MOJIOKEHUE U ABUNKEHUA K
MECTYy pPa3rpy3kM MOMKHO COBMeCTUTb. Bo um3bexaHue yaapHbIX Harpy3oK Ha KOHCTPYKUMWU U
60/1bLLIOro U3HOCA WWH HE PEKOMEHAYETCA NPEBbIAaTb CKOPOCTb ABUMKEHMA CBblle 4 KM/U. Kpome
TOro, ANS MOrpy34YMKOB TPy30MNOABEMHOCTbIO A0 6 T HeXenatesbHO MPOU3BOAMTb C/AULLKOM
rnybokoe BHeApeHWe KOBLUA, TaK KaK MPOUCXOAUT MepeHanpsKeHue rmapocuctembl nogbema
cTpenbl. I3ToT crnocob Haubosnee WMPOKO MNPUMEHMM MPU MOTPY3Ke CbINy4Ynx CTPOUTE/bHbIX

mMaTepmnanos.
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Puc.1. OcHosHble cxembl pa3pabomku 2pyHmMa nozpy34yukamu
a - pazoenbHobil; 6 - coemeuw,eHHbIU; 8 - IKCKABAUUOHHbIU; 2 - KOMBUHUPOB8AHH.IU; 1, 4, 7, 10 - sBHeOpeHue
Koswa; 2 - 3arnpoKudbisaHue u nogopom Koswa,; 3, 6, 12 - noovem cmpessi 045 yCMAHOBKU KOBWIA 8
mpaHcropmHoe rosioxceHue; 5, 8 - nosopom Koswa ¢ 00HOBpPEMEHHbIM nNpoodsuxeHuem arnepeod; 9 -
nodvem Koswa u nodvem (onyckaHue) onyckaHue cmpesbl 0718 yCMAaHOBKU KOBWA 8 MPAHCIOPMHoe
nonoxeHue; 11 - nonepemeHHbili T08OPOM KOBWA U MOObEM CMpesibl C 00HOBPEMEHHbLIM O8UIEHUEM

oY ANC Avagerya NoBsILLEHHA

srnepeod :
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Mpun coBmeleHHoM crniocobe (puc.l, 6) BHeaApeHWe KOBLUA B FPYHT NpoOMCXoauT Ha rnybuny 0,5 ...
0,6 ANMHbI KOBWa, MpM cKopocTM 2,5 ... 5 KM/4 KOBLW 3anpoKWAbIBalOT nocTeneHHo. s
Hauny4ywero 3ano/IHEHUS KOBLUIA HeobxoaMmo, 4TObbl CKOPOCTb ABUMKEHWUA MOrpys3ynka bbina
61M3Ka K cpefHel NIMHEMHOM CKOPOCTM 3anpOKMAbIBAHUA pexylen KPOMKM KoBwa. Toraa
HarnopHoe ycuane BHeApPEHUA CHUXKaeTcA B 2 - 3 pas3a No CpaBHEHWUIO C pas3genbHbiM cnocobom.
[aHHbIn cnocob KonaHua Hanbonee apdeKkTUBEH ANA NOrPy34MKOB rpy30noabeMHoOCTblo A0 10 T
npw paspaboTke rpyHToB | - Il rpynn M3 LesnKa n B paspbIXIEHHOM COCTOAHWUM, A TaK¥Ke NOorpysKe
CTPOUTENbHBIX MAaTEPMAIOB.

JKCKaBaLUMOHHbIM cnocob (puc.1, B) 3aK04aeTca B TOM, YTO KOBLU HAK/IOHAKOT K OCHOBaHUIO
3a6os Ha yron 3 - 5°. MNocne BHeapeHWs KoBwa Ha raybuHy ao 0,4 - 0,5 rnybuHbl KoBLia
npou3BogAT noavem crtpenbl. Mpu Bbixoge u3 3a60A BO wm3berkaHMe noTepb rPyHTa KOBLW
3anpoKkuapiBatoT. Mpu pa3paboTke TAXKENbIX FPYHTOB, Korga He obecneuymBaeTca Heobxoammas
rnybuHa BHeApeHus, cnegyeT MNPOM3BOAUTL AOMNOJHUTE/NbHbIE BHEApPEeHMA. ITOT Ccnocob
uenecoobpaseH npu pa3paboTke NAOTHOrO M CBA3HOMO rPyHTa Npu BbicoTe 3a604 1,5 m u Bblwwe.

Ona norpysynMkoB rpysonogbemHocTbio 60nee 10 T MakCcMManbHOe HaMo/IHEHME KOBLUA, B
0C0b6eHHOCTM Ha rpyHTax IV - V rpynn, gocturaetca npu KOMBMHUMpPOBAHHOM criocobe pa3paboTKu
(puc.1, r). No mepe BHeApEHUA KOTNA C HAaKNOHOM gHuwa 3 ... 5° 0A4HOBPEMEHHO C HanOpPHbIM
OBWXEHMEeM TMOrpy3yMKa C MNOMOLLbID MEXaHM3MOB MOBOPOTA KOBWA W Nogbema CTpesbl
OCYLLECTB/IAIOT NOMNepeMeHHO NMOBOPOT KOTAa Ha yron 2 ... 3° u noabem ctpensl Ha 5 ... 10° go
MOMEHTA BbIXO4a KoBLWA M3 3a60A. TakoM cnocob M3-3a CNOXKHOCTU MPUMEHAIOT MOKa TOJIbKO
BbICOKOKBAMOULMPOBAHHbIE  MAWWHUCTbI.  [lpK  3TOM  NPOU3BOAUTENBHOCTb  MOrPy34MKa
nosbiwaetrca Ha 5 ... 10 %.

YnNnoTHeHUe rpyHTa KaTKamu, rPYHTOYNNAOTHAIOLWMMMU MALLMHAMU

[PYHTbI, pa3paboTaHHble 3eMNepPOMHbIMMU U 3eMNEePONHO-TPAHCMOPTHLIMW MalWHAMK, NPU
YKNaZKe B HacCbINM 3eMIAHbIX COOPYXEHUN He 061adatoT AOCTAaTOYHOM Hecyllei cnocobHOCTbIo,
MMEIOT MOBbILWEHHY (UIbTPALMOHHYO CNOCOOHOCTb M XapaKTepusytTcs 60/blio 06bemHoM
CKMMaAeMoCTbio. [1na yCTpaHeHUA yKa3aHHbIX HeAO0CTAaTKOB FPYHTbl MCKYCCTBEHHO YMN/IOTHAIOT 40
TpebyeMoro CoCToAHMA, XapaKTepnusyemoro KoappuuMeHTOM ynaoTHeHMA k 3HaYeHue KoToporo
YCTAHaB/NMBAETCA CTPOUTE/NIbHBIMM HOPMaMKW B 3aBUCMMOCTM OT BWAA COOPYKEHUA U
KNMMATUYECKUX 30H.

B coBpemeHHOM CTpouTesibCTBE COOpy)KeHMVI M3 OTCbIMAaHHOIO rPyHTa NPUMEHAKT Ccaeagyrwme
cnocobbl ero YNNOTHEHUA!

" YKaTKa (KaTKVI CTaTU4eCKoro AeVICTBMH C raaAKnMMu, KynavykoBbimu, pewletyaTtbiMn BasibuamMmmn

N KAaTKU Ha I'IHeBMOLLIMHaX),' POV QN0 Axagensa NoBEIWEHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm
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= TpamboBaHMe (TpambyloLme MmallnHbl U TpaMmbyloLLne NANTbI Ha 6ase S3KCKaBaTopoB);
* BMOpPALMOHHOE YNIOTHEHME (MpUUEnHble WU camoxodHble BMOPOKATKWU, BMBPOMAUTLI U
HaBeCHble BUOPOYNNOTHUTENN).

Kamku

OTHOCATCA K Yyncny Hanbosiee NPOM3BOAMUTENbHbLIX U AelleBbiXx cpeAcTB. [TOMUMO TPYHTOB OHM
MOTryT ObITb MCMNONb30BaHbl ANA YNAOTHEHWS Pa3INYHbIX OCHOBAHMW, MEeCcYaHO-rPaBUMHbIX
NOAroTOBOK M [OOPOMKHbIX MNOKPbITUN. KOHCTPYKTMBHO KAaTKM BbIMNOJIHAIOTCA CTAaTUYECKOro W
KOMOWHMPOBAHHOIO AencTBMa. KaTKM  CTaTMYecKoro AencTBuMa MOryT ObiTb  F1agKkumu,
KY/IAaYKOBbIMM, CETMEHTHbIMMU, PeLLIeTYaTbIMMU U MHEBMOKOIeCHbIMU. o cnocoby arperaTMpoBaHma
KaTKKW pasaenatoT Ha npuuenHble, NoaynpuLenHbie U CAaMOXOAHbIe.

CamoxoZHble W NPUUENHbIE KAaTKM CTaTMYECKOro AEeWCTBMA C FNAAKMMU  MeTaNIMYecKuMu
Ba/IbLLAMM MOTYT NPOM3BOAMUTb NOC/NOMHOE YNIOTHEHUE TPYHTOB Ha rnybuHy 10 - 15 cm.

CamoxogHble KaTKM C TNagKMMKM  BaibLUaMW  MPUMEHSIOTCA BCe pexke. MX BbITECHSAOT
BMOPALMOHHbIE KaTKU KOMBMHUPOBAHHOIO AENCTBUA.

Pabounii opraH NPMUENHOro KaTKa BbINOJHEH B BWUAE META//IMYECKOrO KO/Meca C YKeCTKUM
obogom. Baneu, Bpalwaetca Ha OCKM, yCTaHOBAEHHOM B uandax oxsBaTbiBakowel pambl. Pama
CHabXeHa AbIWA0M C Cepbroi ans coeanHeHuns ¢ 6a3oBbIM TAra4om. Ha oboge BasbLa pasmelleH
3aKPbITbIA KPbIWKOW J/IIOK, Yepe3 KOTOPbIA BHYTPEHHAS MOJIOCTb BasibLla MOXKET 3anoHATbCA
6annacTtom ANA yBenMyeHUsa Maccbl KaTKa. B KauecTBe 6annacra NpMMEHSAIOT NeCOK AU KaMeHHble
maTepuanbl. [lOBEpPXHOCTb Manbla O4YMLAETCA OT Ha/AMNAloWeEro rpyHTa CKpebKom,
YCTaHOB/NIEHHbIM Ha pame.

[Nna NOCNOMHOrO YNAOTHEHUA HACbIMHbIX FPYHTOB WMCMOb3YIOT CLUEMNKU M3 TPEex-MATU KaTKOB.
Tpebyeman cTeneHb YNAOTHEHWA T[PYHTa [OCTUrAeTCs MHOFOKPATHbIM MOC/AeA0BaTe/IbHbIM
NPOX040M KaTKa No 0g4HOMY MecTy.

HamMmeHbllaa TEexXHO/IOrMYEeCKM BO3MONKHAA [ANMHa YNNOTHAEMOro y4yacTKa 3aBUCUT  OT
[OMYCKaeMoro BpeMeHu Ha Pa3BOPOT B KOHLE y4acTKa M MPW CKOPOCTU ABUMKeHMA KaTka 1 - 1,5
m/c coctasndaet 200 - 450 m.

KynaykoBble KaTKu npeaHasHayeHbl A41A YNAOTHEHUS TAXKENbIX CBA3HbIX MUHUCTbIX (HEAMMNKKUX)
TPYHTOB, HO HE Aal0T HUKAKOro apdeKTa NPy yNAOTHEHUM HECBA3HbIX TPYHTOB, TaK KaK BCAeACTBUE
BbICOKOTO [aB/IEHMA NOA, KY1aYKaMU FPYHT BblAAaBANBAETCA B CTOPOHbI M BBEPX. Y HUX CYMMapHas
OMOpHasA NOBEPXHOCTb Ky/MayKoB He npesblwaeT 4 - 5% NoBepxXHOCTU LUMAUHAPA, ONUCAHHOIO MO
BEPLIMHAM KynaykoB. [lpouecc yn/iOTHEHWMA TpyHTa pPacnpOCTPaHAeTcs cHM3y BBepX. [locne
nepBbIX MPOXOA0B KaTKa 06pasyloTcAa OTAe/bHbIE YN/IOTHEHHbIE AA4PA, YMC/IO KOTOPbIX PacTeT C
KaXKablM npoxoAom. Hecyw,asa cnocobHOCTb FpyHTa YBE/NIMYMBAETCA WM KATOK MOCTEMEHHO
noAHMMaeTca BBepX. [11A YNNOTHEHUA BEPXHETO COA TPYHTa HYMHbI Apyrye KaTKy (c_rnagkumm
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BaNbLaMM, MNHEBMOKO/eCHble M Apyrve, CrnocobHble obecneuynTb HeobxoaMMOe KayecTBo
NoBEepPXHOCTH).

PeweTyaTble KaTKM BbINMONHEHbI B BUAE MIETEHOW CBAPHON peLleTKU, yKpenaeHHoM Ha 6opToBbix
M CpeaHUX KonbLax. BHyTpW peleTtyaToro Ba/sibL@ YCTAaHOB/EHbl ABa KOHYCa, COeAMHEHHble B
cepeanHe OCHOBAHUAMM, A1A OYMCTKM MOSOCTM Bajiblia OT NMPOBA/IMBLLMX Yepe3 AYEMKN peLleTKu
KOMbEB FPyHTa.

PeweTyaTble KaTKM XOPOLWIO 3apeKomeHAoBann ceba npu ynaoTHEHUN CBA3HbIX M MAJIOCBA3HbIX
TPYHTOB C 60/blWIMM cofeprKaHMeM KPYMHOOHAOMOYHbIX BKAKOYEHUN. X MOXKHO MPUMEHATb U
3MMOM, TaK KaK pelweTKn Ap06AT KOMbA M MNOrPY»KAT X B MACCKB FPyHTa.

KaTkn manoadpdeKTnBHbI NpU YNAOTHEHUM NEpeyBAAXKHEHHbIX CBA3HbIX MPYHTOB, OCOGEHHO B
3UMHMI Nepunog, NOCKOJIbKY rPYHT MHTEHCMBHO CMEP3AEeTCA C PELLUETKOMN.

MHEeBMOKO/IECHbIE KaTKM NpeAHasHayeHbl A4 MOC/NOMHOIO YNAOTHEHUA TPYHTOB U rPaBUIAHO-
WwebeHOoUYHbIX MaTepuanoB B Pas/MYHbIX 0BNACTAX CTPOMUTENLCTBA NPU WKNPOKOM GPOHTE paborT.
OHM NONYYMAN WMPOKOE pacnpocTpaHeHue b6narogaps BbICOKOM YNAOTHAOLWEN CNOCOBHOCTU U
BO3MOXHOCTM pPeryaMpoBaTb CUAOBOE BO3AENCTBME HA YNNOTHAEMble MaTepuanbl MyTem
aBTOMAaTMYECKOro M3MEHEHUA AABNEHUA B LUMHAX UM YCTAHOBKM NPUrpy3a.

CamoxoaHble BMOpPALMOHHbIE KaTKM KOMOMHWMPOBAHHOIO AOEWCTBMA NpeaHa3HayeHbl AnA
YNNOTHEHMA HACbINHbLIX W NPeABapUTENIbHO CMIAHUPOBAHHbBIX C/I0EB TPYHTA, HUMKHUX CN0OEeB
achanbTOBETOHHbIX MOKPbLITUI M MaTepPManoB AOPOXKHbLIX OCHOBaHMI. B nocneaHee Bpems OHM
NOJIYYUIN LUIMPOKOE PACcnpPOCTPaHEHME.

Tpambyrowjue MawuHbI ¢ NadarWumMu naumMamu

MpenHasHayeHbl AR YNOTHEHUA TAMKE/bIX CBA3HbIX FPYHTOB, OTCbIMaeMbIX TO/LWMHOM 0,8 M 1
bonee npu cocpenoToYeHHbIXx obbemax pPaboT, a TakKe B I'MAPOTEXHUYECKOM CTPOUTENLCTBE.
Bbicokuit ynnoTHaOWMM 3pdeKT 00ycnoBneH BbICOKOM aHeprootaaden (18835 X OoT eANHMUYHOrO
yaapa nanton).

Tpambylowas malwnHa npeacraBaseTr cobon HaBecHoe paboyee obopyaoBaHWe Ha 6ase
ryceHnyHoro Tpaktopa (T-130.1.I, T-170.01), 060pyA0BaHHOIO XO040YMEHbLUNTENEM.

Bubponaumeol
Mcnonb3yloT Npu yNaoOTHEHUU TPYHTA B CTECHEHHbIX yCNoBUAX (Nasyxu ¢yHAAMEHTOB, BOKPYr
KOJIOHH B OMOp, NPY YCTPOMCTBE rPYHTOBbLIX NOACHIMOK NOA NOAbl 343aHUA U T. 4.).

B KayecTBe NpmBOAa BMOPONANT NPUMEHAIOT TpexdasHble aCUHXPOHHbIE ABUraTenun B ABUraTenu
BHYTPEHHEro CropaHus.
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CyLLI,eCTByeT HECKOJ/IbKO BapPUWaHTOB WUCNOJIHEHUA BM6pOI'I11MT, HO Haubonee LnpokKoe
pacnpocCTpaHeHne nony4ynnaun noasBecHble OA4HO- n ABYyXMacCCHble BM6pOI'II'IMTbI,
camonepeasuraromneca BM6pOI’II’IMTbI.

Camonepeaguratowmecs BU6PONAUTbI XapaKTEPU3YHOTCA TEM, YTO Y HUX UCTOYHUK HanpaBAEHHbIX
KonebaHuit npeacraBaseT cobon aebanaHcHbIM BUObpoBO36YyauTenb. CamonepeaBuKeHune nanThbl
OCyLLEeCcTBAAETCA Mo AENCTBMEM TOPWU3OHTA/IbHOW COCTaBAAIOLWENA CYMMapHOM BbIHY»KAAOLWEN
CUNbI, reHepupyemoi Bubpososbygutenem.

MppomexaHM3auma 1 3aKpbiTble cNocobbl NPOM3BOACTBA 3eMAHbIX paboT

f'MapoMexaHUYecknin cnocob npous3BOACTBA 3eMJIAHbIX PaAboT OCHOBAH Ha MCNO/b30BAHWUM
KWHETMYECKOM 3Heprum rnoToka BoAbl ANs Pa3paboTKM, TPAHCMOPTUPOBKU W YKAALKW TPYHTa.
MpumeHeHWe 3Toro cnocoba uenecoobpasHo npu HonbwKMx obbemax paboT, HeobXoAMMOCTU
YCTPOICTBA HacbiNel ¢ MUHMMANbHOM OCAAKOM, MPU HANMYMM [OCTATOYHbIX PECYPCOB BOAbI U
3NEKTPO3HEPTUM.

Becbma adpdekTnBeH cnocob rmgpomexaHnsaumm npy NJAaHUPOBKE Mo, 3aCTPONKY NOMMEHHbIX U
OPYrUX TepPUTOPUIN, BO3BEAEHUN NNOTUH, 4amb 1 1.4,

TexHO/NOrMYeckUin  Npouecc rmapoMexaHusauMM BK/AKOYAEeT: pa3MbiB  rpyHTa B 3aboe,
TpaHcnopTMpoBaHWe 06pa3oBaBLUENCA CMEeCUM TPpyHTa C BOAOM - Ny/bMbl - K MECTy YKNaAKW -
HaMblBa W YKNAZKy rPyHTa B pesy/bTaTe OCeAaHuA ero 4acTul, U3 My/bMbl Ha yYacTKe YCTPOMCTBa
HacbInu.

[na pa3paboTku rpyHTa B 3ab60e MCNoib3yloT rMAPOMOHUTOPHbIE YCTAHOBKU. OHU COCTOAT U3
TMAPOMOHUTOPOB M CUCTEMbI BOLOBOA0B, NOAAMOLWMX BOAY OT HACOCHOW CTaHLUW.

MMOAPOMOHUTOP COCTOUT M3 CTajJIbHOTO CTBOJIA, WMMeElWero LWapHUpPHOe coeduMHeHne ¢
BOAOOBOAOM, YTO MO3BOJSIAET U3MEHATb MNOJI0KEHNE CTBOJ1Ia B BepTMKaﬂbHOVI n FOpM3OHTaﬂbHOl>'1
N/I0OCKOCTAX.

B ruapomoHuTope dopmupyeTtca cTpya BoAbl HONbLIOK KMHETUYECKON 3HEPrMu, pasmbliBatoLLan
rPyHT B 3ab6oe. ObpasytoLwanca nyabna ctekaeT no nogowse 3a6oa B cbopHbIN Konogewl-3ymnd
nnu B cbopHble KaHaBbl.

PaspaboTka TrpyHTa MOXET MNpPOM3BOAMTLCA BCTPEYHbIM 3aboem, Korga ruapoOMOHUTOP
pacrnonaraetcs Ha nogowse 3ab60s M pasmbiB MAET CHU3Y BBEPX, WAM MOMNYyTHbIM 3aboem c
pasmeLlLeHneM rMaApoOMOHUTOPA Hag 3ab0em M PasMbiBOM rpyHTa CBEPXY BHM3. Yalle npumeHsaoT
BCTPEYHbI 32601, No3BonAoLLMI 6olee MHTEHCUBHO BECTU PA3MbIB.

Fay AN AvagermA NOBLILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAAP0E ANA CTPOMTRALCTAES W H KK
ForcHmM




Mo mepe yaaneHus NAOCKOCTU Pa3mbiBa OT TMAPOMOHUTOPA PA3pyLUAOLLAA CUNA CTPYM NajaeT U
TpebyeTcA nepeaBuUrKKa €ro Ha HOByK no3uumio, b6amke K 3aboto. YT1obbl 0becneuntb
3bPEKTUBHDBIV Pa3MbiB U HENPepPbIBHOE NOCTYMNAeHMe NybMbl, B 3a60€e pasmeLLatoT Kak MUHUMYM
ABa T’MAPOMOHUTOpPA, NONEPEMEHHO Yepeays Ux paboTy U NnepesBUKKY.

B 3aBMCMMOCTM OT BMAA FPyHTa N5 Pa3MblBa U TPAHCMOPTUPOBKM ero TpebyeTca 3HaYMTe IbHbIN
YAENbHbIN pacxos Boabl - oT 3,5 oo 16 m> Ha 1 m3 rpyHTa npu paboyem, gasnenum 0,2-0,8 MMa.

[na pa3paboTKM rpyHTa Noj BOAOW B peKax M BOAOEMaX MPMMEHSAIOTCA MNiaByYyme 3eM1IeCOCHble
cHapagbl. B coctaB o060opyaoBaHMA 3emMcCHapsga BXOAAT rpyHTo3abopHoe (BcacbiBatoliee)
YCTPOICTBO, 3eM/1IECOC, MEXAHU3MbI PETYIMPOBAHMA PEXKMMA PaboTbl U NepemMeLLeHNs.

PasmbIB rpyHTa OCYLLECTBAAETCA MOTOKOM BOAbl, BCacbiBaeMol u4epes rpyHTO3abopHoe
YCTPOMCTBO 3EM/IECOCOM, KOTOpPbIM obecneymMBaeT TaKKe HaMoOpHyl TPAHCMOPTUPOBKY
obpa3sytouenca nyabnbl. 418 MHTEHCUPUKAUUM pPa3paboTKu rpyHTO3abopHOE YCTPOCTBO MOMKET
UMETb MEXaHWYECKUIA UAN BUOPAUMOHHbLIN pbixauTenb rpyHta. OT 3emcHapagza no bepera
MOHTUPYETCA MNAaBy4YMin NynbnoBOA Ha MNOHTOHaxX. [anbHeWlwwas TPAHCNOPTUPOBKA WM YKAadKa
NyAbMbl NPOUCXOAMUT TaK *Ke, Kak NP rMapOMOHUTOPHOM paspaboTke.

B 3aBMCMMOCTM OT yCNOBUIA NPOM3BOACTBA PaboOT TPAHCMOPTUPOBKA My/bMbl MOMKET b6biTb
CaMOTeYHOM 1 HanopHoM. Mpu fOCTaTOYHOM Mepenaze BbICOT MexKay 3aboem 1 y4acTKOM HambiBa
TPaAHCMOPTMPOBKA My/bMbl BO3MOMHA MOA4 [AENCTBMEM TPaBUTALMOHHbLIX CU/I CaMOTEKOM MO
NoTKam u Tpyb6am. ITOT cnocob nmeeT orpaHNUYeHHOE NPUMEHEHME.

MpX HanopHOW TPAHCMOPTMPOBKE Nyabna u3 3ymnda B 3aboe nepekaymBaeTcs 3emM1ecocom Mo
MyNbNoBoAy K MeCTy HambiBa.

3emnecoc - UeHTPOobEKHbIA HACcoC, KOHCTPYKLMA KOTOPOro NO3BOAET NepeKkaynBaTb KUAKYH
Maccy C TBEpAbIMU BK/AOYEHMAMM guameTpom o 300 mm. Co3pgaBaemMblit 3eM€COCOM Hanop
obecneumBaeT TPyb60ONPOBOAHYHO TPAHCMOPTUPOBKY NY/AbMbl HA 3HAYUTE/IbHbIE PACCTOAHUA.

MynbnoBoAbl, TaK e Kak M BOAOBOAbI, MOHTUPYHTCA K TMAPOMOHUTOPAM B OCHOBHOM W3
WMHBEHTAPHbIX TPYO C BbICTPOPA3ZbEMHBIMWU COEANHEHUAMM, YTO NO3BONAET ONEPATUBHO U3MEHATD
ANVHY Tpyb60onpoBOA0B NP MUHUMAIbHBIX TPYA03aTpaTax.

YKnazKa (HambliB) rpyHTa NPOUCXOAMUT B pe3y/bTaTe ocefaHMaA YacTUL, TPyHTA M3 Ny/brbl, KOraa
CKOPOCTb OBUMEHUA €e CTAHOBUTCA HUMXKE KPUTUYECKOM BennuuHbl. Mcnonb3ys 6ynbaosepsi,
NAoWaAb HaMbiBa Orpak4atoT Mo NEPUMETPY FPYHTOBbIMM BasIkaMM, CO34aBas TaK Ha3blBAaEMYHO
«KapTy HambiBa», M 3anoNHAT ee nynbnoi. CKOPOCTb ABUMKEHWA Ny/bMbl B KapTe nagaet
NPaKTUYECKN [0 HyAA, TPYHT OCaXKAaeTcs, OCBET/NeHHasa BoAa 4Yepe3 BOAOCOOPHble KONOAUbI,
npeaBapuTeNbHO YCTPOEHHbIE B KapTe, cbpacbiBaeTcA 3a Npesesibl y4acTka HamMblBa.
oy AN ALagenma NOBLIWEHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
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Mpwn 6e3actakagHom cnocobe y NoAoLWBbl BO3BOAMMOW HAcbiNKM C OAHOW WAM ABYX CTOPOH
YKNa4blBatoT NyNbNOBOAbI C HAKNOHHBIMKW NaTpybKamu, Yepes KoTopble Ny/sibna NocTynaeT B KapTy
HambIBa. Mo mepe BO3BeAEHUA HAcbIiNM NAaTPYOKM HapaLLMBatOTCS.

Mpwn actakagHom crnocobe B 30HE HaMbiBa COOpPY)KaAeTCA 3CTakaga. o Hel Ha OTMeTKe Bbllwe
NPOEKTHON OTMETKM BO3BOAMMOM HACbINM YKNAAbIBAOT MarucTpasbHbi MyaAbNoBO4, UMELWN
OTBEpPCTMA WMAM NATPYOKM Ans camBa Nynbhbl. ITOT CNOCO6 MNPUMEHseTcA B OCHOBHOM Ans
BO3BEAEHMA HacbiNnen OONbLWON LWMPUHbI, TaK KaK OH MeHee 3KOHOMWYEH B CPaBHEHUMU C
6e33cTakagHbIM.

KapTbl HambiBa ycTpamsatoT anmHon Ao 200 m. B 3aBMCMMOCTM OT BMAA FPYHTA M Ha3Ha4vyeHuA
HacbINW TONIWMHA CNOA, HAMbIBaeMOro 3a o4uH npuem, coctasaaet 0,5-2,5 m.

Ona 6ecnepebONHOro BbINONHEHMA HAaMbIBa O0/KHO ObiTb HE MeHee AByX KapT. Ecav oaHa
3ano/siHAeTCA MNyAbnon, TO B APYro nNpOUCXOAUT €e OTCTOM, YyCTpauBalT obBanoBaHue,
HapalMBatoT NaTpybKM 1 Ap. 3TN onepaumm NonepeMeHHO NPOUCXOAAT B KaXKA0M KapTe.

3aKpbITble  (Noa3emHblie) cnocobbl npoussoacTBa pPaboT  MCNONL3YOT MNpU  NPOKAaAKe
NHMKEHEPHbIX KOMMYHMKaUMI U YCTPOMCTBE NOA3EMHbIX BbIPabOTOK Pa3NIMYHOIO Ha3HaYeHUa nog,
yMLUaMK, AOPOramu, 34aHUAMM, COOPYKEHUAMU WU T.4., KOrAa 3aTPYAHEHO MAM HEBO3MOXKHO
NPUMeEHEeHNe OTKPbITbIX CNOCO60B Pa3paboTKM rpyHTa.

B 3aBMCMMOCTM OT Ha3Ha4YeHWss WU Pa3MepoB MOA3EMHbIX BblPabOTOK 3aKpbiTbiM crnocobom
TPYHTbl pa3pabaTbiBaloT, @ KOMMYHMKaLUM MPOKAAAbIBAIOT C MOMOLLbIO LIMTOBON MPOXOAKMK,
npoAaBAnBaHMA, NPOKoaa, BUBPONPOKoaa, NHEBMONPOBOMHMKOB, rOPU30OHTaNbHOTO BypeHus u

Ap.

LLinToBas npoxoAka MNpPUMEHAEeTcs ANA YCTpoWcTBa BbIPpabOTOK ryboKoro 3anoxKeHusa
OMaMeTPOM 2 M 1 bonee NP 3HAYUTENIbHOM UX NPOTANKEHHOCTU. Pa3paboTKa rpyHTa BeAeTca noa
3aWMTOM NPOXOAYECKOro LWMTa, COCToAWEero M3 paboyero, LOMKPATHOrO M XBOCTOBOIO OTCEKOB.
BbipaboTKy KpenaT cbopHOM AN MOHONMUTHOW beToHHOM obaenkoi. Mo mepe pa3paboTKM rpyHTa
WMT NPOABUraeTCcA C MOMOLLbID [OMKPaTOB, ONMpatowmxca Ha obaenky. Cnocob wutoBOM
NPOXOAKN UCMO/b3YETC B OCHOBHOM A5 MPOKNAAKM KOMMYHa/IbHbIX U TPAHCNOPTHbIX TOHHENEN.
Cnocob npopgasaMBaHUsa NpumeHAeTca npu becTpaHwenHOM npoknagke Tpyb gmnamerpom 600-
1800 mm Ha pacctoaHue Ao 70 m un Kene3obeToHHOM 0b6AenKe KOIJIEKTOPOB ANAMETPOM 40 3 M
(puc. 2). MepBas cekuma npoaaBInBaeMoi TPYbbl CHabXKaeTca PeXYLLMM HAKOHEYHUKOM (HOXOM)
M C NOMOLLbIO IOMKPATOB BHEAPAETCA B NEPEAHIOK CTEHKY KOT/NI0BaHa. PYHT 13 Tpybbl M3BNEKatOT
pa3nMyHbIMKU cnocobamu. Mo mepe NpoABUMNKEHUA TPyObl Mexay AOMKpaTamu M ee TopLoM
BCTAB/IAKOTCA HaXKMMHble NaTpPyOKM OAMHON, KpaTHOW Lary AoMKpaToB. locne npoaasavMBaHuA
NnepBoro 3BeHa CTbIKYIOT C HUM C/edylollee 3BEHO M onepauuy MOBTOPAIOT A0 3aBepLIeHUs
NPOXOAKWN Ha Tpebyemyto ANNHY.

FOy ANC ALagensMa NoBEILWeHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm
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Puc. 2. CxeMmbl 3aKpbITbIX CNocoboB Npokaagku Tpybonposoaos

a - cnocobom npoaasaMBaHuA; 6 - cnocobom NPoKkona; 1 - ynopHbIN WNT; 2 - TMAPABANYECKUN AOMKPAT; 3
- HAaXXKUMHbIN pnaHew; 4 - HAXKMMHBbIV NaTpyboK; 5 - HanpaBAaAloLLEe YCTPOMCTBO; 6 - TPYOa; 7 - HOXK; 8 -
HaKOHEYHUK Tpybbl; 9 - womnon
MpoKon Ncnonb3yoT A4NA NPoKAagKn Tpybonposoaos anametTpom Ao 400 mm Ha aanHy 4o 60 m.

BaasnvBaHue Tpybbl B rPYHT NPOUCXOAMUT NOA AABNEHUEM TMAPABANYECKMX LOMKPATOB, yCUaune
OT KOTOpbIX Nepeaaetca Tpybe yepes WOMMOA C NepecTaBHbIM WTOKOM. Ha nepBom 3BeHe Tpy6bl
YCTaHaBAMBAIOT 3aKPbITbli KOHUYECKMIN HAKOHEYHUK AnameTpom Ha 20-30 mm 6osblie anameTpa
Tpy6bl. MPOKOA BeAyT UMKAUMYHO, NPOABUran Tpyby, YNOMKEHHYI0 B HanpaBAsAoWMe, 33 KaxKabIi
UMK Ha BEIMYMHY paboyero xoaa gomKpaTa. Tpyba HapawmBaeTca No mepe BAABAMBAHUA.

B1BponpoKon NpMMEHAIT B NecyaHblX rpyHTax. CyLHOCTb ero coCTOMT B TOM, YTO BMBpauma oT
npoKa/ibiBaemon Tpybbl, CHabXKeHHOM BMOpaToOpoM, NnepeaaeTca YacTuLam NpUIeratoLLero rpyHTa
N B pe3y/bTaTe CyLEeCTBEHHO YMEHbLLAETCA CUNa TPEHMUS.

MHeBMONpPOo6OMHNKM UCNOJb3YIOT /151 YCTPONCTBA FOPU30HTa/IbHbIX CKBAXKUH AnameTpom oT 140
10 300 mm (c paciumputenem) Ha AAnHY A0 50 M NpK BbICOKOM CKOPOCTU NpoxoaKku-a0 80 m/u. B
NMHEBMOMNPOOOMHUK, MMEIOLIUIA PEBEPCUBHbLIN MEXaHU3M YAAPHOro AEWCTBUA, NOAAETCS CHaTbIN
BO34yxX C gasneHnem 0,6 MMa. MNoa BO3AENCTBMEM HAMpPaAB/IEHHbIX YAAPOB KOpMnyc npoboiiHunKa
YNAOTHAET FPYHT, NPOABUraeTcs Brepen, OCTaBAAA 3a cobOM Kpyrnyt CKBaXKMHY C MAOTHbIMMU
CTEHKaMMW.

fopu30OHTaNbHOE OypeHMe NPUMEHSAIT ANA MPOKAaAKM Tpyb Auamerpom Ao 600 mm Ha
pacctoaHue Ao 40 Mm U NPOM3BOAAT CTaHKAaMM FrOPU30HTaIbHOrO bypeHus.

Mpu yCTPOMCTBE MNPOXOAOK MEJIKOrO 3aN0XeHus (npoAaBnvBaHMe, MNPOKoA U T.4.)
npeaBapuTeNIbHO OTPbIBAOT KOTN0BaH B HAya/sie yvyacTKa MPOXOAKW M TpaHLew - B KoHue. B
KOT/IOBAHE pa3melLatoT TeEXHUYECKMe cpeacTBa, Heobxoaumble gna GecTpaHLenHoW NPOoKAaAKu
KOMMYHMKaUMI (AOMKpPaTbl, HanpaBAsOWME U HaXKMMHble npucnocobaeHns u ap.).

FoY ANC Axagesa NOBEILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAJp0E QNA CTROMTENLCTEE W HLHK
PoCccHm




Fnaea 4. Pabomosl o ucKkyccmeeHHOMY 3aMOPAXCUBAHUIO 2PYHMO8

Pa3buBKky oceil noa 3amoOparkMBalOLME KOMOHKU creayeT NPOU3BOAMTb OT OCHOBHbIX OCeM
coopyKeHua. [onycTMMoe OTKNOHEHME OT MNpoeKkTa -5 cm. [na 6ypeHua CKBaXKMH nopg
3aMOpaXKMBatoLLME KONOHKU NMPUMEHAIT YCTAaHOBKU YAAPHOro, BpalwaTte/nbHOro, TypbuHHOro u
KOMbBMHMPOBaAHHOro cnocobos bypeHua. Mpu BpawatenbHom crnocobe BypeHus € FANMHUCTbIM
PaCcTBOPOM CKBA*KMHa A0/1KHA ObITb HUMKE TNYBUHbI 3aMOPa*KMBAHUA Ha BE/IMUMHY OTCTOA LW/1aMa,
HO He HuxKe 1 m.

B npouecce 6ypeHMa CKBaXKMH NOJ 3aMOpa*KMBatoLmMe KOJIOHKM He0BX04MMO NPUHMMATL Mepbl
ONA npeaynperKaeHUAa OTKAOHEHMI CKBAXKMHbl OT MPOEKTHOrO HamnpaB/ieHWA NyTEM YCTaHOBKMU
KOHOYKTOPOB. MaKcMManbHble OTKAOHEHWA YCTAHABAMBAIOTCA MPOEKTOM, HO He AO0/IKHbl ANA
BEPTMKAJIbHbIX CKBa*KWH MpeBbllaTb 1% ux rnybuHbl, AnA HaKAOHHbLIX - 2%. pKM OTKNOHEHUU
CKBa)XMHbl OT MPOEKTHOro HanpaBAEeHMA CBblWe AOMNYCTUMOro MWCNPABAAIOT KPUBU3HY WU
NpPobypMBalOT CKBaXKMHY BHOBb. 3amMOpakMBalOWMe KONOHKU MOrpy»KalT HemeasNleHHO no
OKOHYaHWUKU BypeHMA CKBaXKMUHbI. [lepes CNyCcKOM B CKBAaXKMHY BHYTPEHHIO YacTb TPYObl O4MLLAIOT.
CTbIK Ka*KaoM HapalwmBaemoit Tpybbl U BallMaKa 3amMmopakuBatoLei KoMIOHKN nepes, onyckaHnem
B CKBAXXMHY NOABEPratoT rmapaBANYecKkoMy UCMNbITAHMIO Ha FTePMETUYHOCTb gasseHmnem 2,5 MIla.
Kpome TOro, repMeTM4yHOCTb KONOHKU MpPOBepAloT HabnogeHMem 3a ypoBHEM 3a/UTOM B Hee
*KNaKocTn. KonoHKa cumMTaeTca repMeTUYHOM, eCNU B TPEXAHEBHbIN CPOK YPOBEHD KUAKOCTU B HEN
n3meHnaeTcsa He 6onee yem Ha 3 Mmm.

B npouecce MOHTa)a XONOAWNbHOM
YCTAHOBKM MNPOBOAAT UHAMBUAYabHOE
rTMApaBANYecKoe WAW  MHeBMaTU4eckoe
UCNblTaHWE yCTaHaB/NMBaEeMbIX annapaTos C
OCBMAETENbCTBOBAaHMEM WU perucrpaumen
mx B cootBetctBuM ¢ «[lpaBunamu
yCTpolcTBa M 6He30nacHOM 3Kcn/yataumm

cocy0B, paboTarumx Nod AaBJAeHUEMY,

VYTBEPKAEHHbBIMMN locropTexHag3opom
Poccun. Mo OKOHYaHUU MOHTaXa

X0/104MNbHON YCTaHOBKKU M TpybonpoBoaoB

X/lagoareHTa UCMbITbIBAOT CUCTEMY B LLE/IOM CXKaTbiM BO34yXOM nog gasneHnem 1,2 MlMa gna
BcacbiBatowen u 1,8 MMa pana HarHeTaTe/NbHOM CTOPOHbI. MOHTaX CUCTEMbl CYUTAETCA
BbIMO/IHEHHbIM, €C/M B TEYEHWNE NEPBbIX 6 Y AaAB/IEHNE B CUCTEME CHUMXKAETCA He 6osiee yem Ha 10
%, a B TeYEHMEe OCTa/IbHOTO BPEMEHM OCTAETCA MOCTOAHHbIM.

FOY ANO Avagesma NoBkIWeHHA
HBRAHDHHAUHN W TepenoaroToBKH
HAAP0E ANA CTPOMTRALCTAES W H KK
PoocHmM
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Mocne MOHTarka Pacco/ibHYIO CeTb MPOMbIBAOT BOAOMN, a 3aTEM MUCMNbITbIBAOT MMAPaBANYECKUM
AasneHuem, B 1,5 pasa npesbiwatowMm paboyee, HO He meHbWwKUM, 4yem 0,6 MMMa. CeTb cunTaeTca
NPUrogHOM ANA 3KCNAyaTauun, ecnm B TeyeHne 15 MUH gaBieHWe ONpPeccoBKM HE U3MEHAETCA U
npu OoCMOTpPe CeTU He ObHapy»KeHOo Teun B coegmHeHuax n Tpybax. MNpu 3anonHeHUn paccosibHOM
CeTU XONOAOMOCUTESIEM M3 3aMOpPaXKMBAKOLWMX KONOHOK M TpybonpoBOAOB yAanAwT BoAy,
OCTaBLUYHOCA NOC/e r’MAPaBANYECKOro UCNbITaHUA. Paccon nponycKatoT Yepes CeTKY C OTBEPCTUAMM
0,5-1 mm. 3amoparkuBatowme KONOHKWU, eCn NOoPALOK MX BKAOYEHMA B PaboTy He oroBopeH
NPOEKTOM, BBOAAT B 3KCMNAyaTaumto B nepmnos 4o 5 cyT. BKaouyeHMe KONOHOK B paboTy rpynnamu
[0MYyCKaeTcA TO/IbKO NPU COOTBETCTBYHOLLEM 060CHOBaHUK, NPU 3TOM B NEPBYIO oYepeb BBOAAT B
OEeNCTBUE CMENKHbIE KOJIOHKWU, MMelowme Hanmbosblunme OTK/IOHEHMA B pPasHble CTOPOHbI. [pwu
3KCAAyaTauuM 3aMOPAXKUBAOWMX KONOHOK YCTAaHABAMBAIOT KOHTPO/JIb MUTAHWUA MX PACCONOM.
Temnepatypa BbIXOAALWEro M3 KOJIOHKM paccosa NpM YCTAHOBMBLUEMCA PEXUME He A0NXKHA
oTnnyaTtbca bosiee Yem Ha 3 °C OT TemnepaTypbl paccona, UIMepeHHOW B pacnpeaenutene (Ha
Karkgble 100 m rnybuHbl 3aMoparkKnuBaHKUSA).

Pabota 3aMOpaXKUBaloLLLEeN
CTaHUMM W nogadya paccona B
3amopakuBatowme KONOHKM
AO/MKHA ObiTb HenpepbiBHOW B
TeyeHue BCero nepmoga akTMBHOTO
3aMopaXkMBaHuA rpyHTa. Paborta

33M0pa)KVIBaI-OIJ.I,EI‘;1 CTaHUMK nocne

co3adaHuAa NenorpyHTOBOro
orpakaeHus OONXKHa
obecneymBaTtb ero coxpaHeHue no
Puc. 4. PacrnionoxceHue 3aMopaxcusaroujux KOMOHOK A yCTaHOBJEHHOMY
NPOEKTOM. B npouecce

3aMOpPaXKMBaAHUA BOLOHOCHbIX MNJIACTOB, 3aAK/OYEHHbIX MeXAY [UHUCTBIMM NPOCAONKAMM,
NMOCTOAHHO KOHTPOAMPYIOT obecneyeHne cBOBOAHOrO MNoabeEMa T[PYHTOBbLIX BOA, Yepes
Pa3rpy304YHble CKBaXKMHbI.

JOoCTUKeHMe NPOEKTHbIX Pa3MepoB M CMIOWHOCTb /IeAOTPYHTOBOrO OrpaXKAeHMA yCTaHaBANBAKOT
no cnefyloWwmMm AaHHbIM: HaMYMe OTPULATENbHON TeMNEPaTypbl HA PasHbIX rNybuHAx BO BCeEX
TEPMOMETPUYECKUX CKBAXKMHAX, PACMOJIOMKEHHbIX B MNpeaenax /efOrpyHTOBOrO OrparkAeHus;
NoAbeEM YPOBHA BOAbl B FMAPOSIOrMYECKUX HAbNOAATENbHBIX CKBAaXKMHAX B 3aMKHYTOM KOHTYpE;
cTabunbHOCTL TEMMEPATYPbI paccona.

Mo [OCTUXKEHUM MPOEKTHbIX PAa3MepPoB M CNIOWHOCTM  /IeA0rPYyHTOBOrO  Orpa*kAeHusA
OpraHM3aums, NPOEKTUPOBABLUAA 3TO OrpaXKAeHUe, YTOYHAET peXum paboTbl 3aMoparkMBatoLLEN
CTAHUMM W PaCCONbHOM CeTU ANs NOAAEPKAHUA TMPOEKTHbIX pPA3MepPoB M TemnepaTypbl
NeforpyHTOBOMO OrparkAeHMA Ha CPOK 4,0 OKOHYaHUA BCcex paboT, NpOBOAUMBIX NOA €ro 3aWwMTown.

FoY ANC Axagesa NOBEILLEHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
HAAPOS ANA CTPOMTEALCTEE W HKK
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'naea 5. CeatliHbie pabomobi

CBaitHble paboTbl

Ceau nNPUMEHAIOT ANA Nepefaynm HarpyskM OT BO3BOAAWMXCA 34aHUMMA U COOPYMKEHUM
HUKEeNeXallmMm CNAoOAM TPYHTa WAM ANA YNAOTHEHUA TPYHTA WU YBENIUYEHUA €ro Hecyluen
CNocobHOCTM KaK OcHOBaHMA. K cBaliHbiIM paboTam TaK¥e OTHOCAT YCTPOWCTBO LIMYHTOBbIX
OrpaKAeHUi Npu NOCTPOIMKEe BOAOHEMPOHMLAEMbIX MEepemblyek, AN 3alUWUTbl KOTN0BAHOB OT
FPYHTOBbIX BOA, U YAEPKAHUA PYHTA OT BbINMpPAHMUS.

Mpoun3BOACTBO M MpMEMKa 3eMAAHbIX PaboT, yCTPOMCTBO OCHOBaHWM M PyHAAMEHTOB Npu
CTPOUTENLCTBE HOBbIX, PEKOHCTPYKLUMW U PaCLUMPEHUN AEUCTBYIOLMUX NPeAnpUATUM, 34aHUA U
coopyXeHun pernameHtmpyetca B CHull 3.02.01-87 «3emnaHble COOPYKEHMA, OCHOBAHMA U

byHOAAMEHTbI».

Mo xapaktepy paboTbl cBav NoApPa3LeNAlT HA CBaU-CTOMKKU, KOTOpble nepenatoT AaBieHue oT
34aHUIA N COOPYXKEHUM HA MNPOYHbLIN TPYHT, PACNONIOMKEHHbIM nog Tonwen cnaboro ¢yHTa, U
BMCAYME CBAW, NepeatoLLine HArpy3Ky Ha OKPYKAOLWMI TPYHT Yepes TpeHUe 0 HOKOBbIE CTEHKM.

B nnaHe cBam pacnonaraloT NOAAMU — B HECKOJIbKO PAAOB MM B LIAXMATHOM NopAAKe, KyCTamu
— rpynnamu u3 HECKONIbKUX CBaW, PAAaMM, CM/IOLWHbIMU LWINYHTOBbIMM pPAgamu. B rpyHT csam
3abMBaOTCA BEPTMKANbHO (BEPTUKANbHbIE CBaM) M HAKNOHHO NOA, HEKOTOPbIM YroM (HaKAOHHbIe
cBau). Bepx cBali cpesaloT nog OAMH YPOBEHb WM COEOMHAIOT MeXAy Coboi pPOCTBEPKOM,
NPUHMMAIOLWLMM Ha cebs HarpysKy OT 34aHWIN U COOPYNKEHWI, paBHOMEPHO pacnpenensn ee Ha
cBau.

PasmelueHune, TMN, pasmep, rybrHa M cnocobbl NOrpyKeHWA CBaW YKa3blBAlOTCA B NMPOEKTAX.
CBaun pas3nnyatoT No cnocoby M3roToBneHUA, maTepuany, Gopme MONEPEYHOro U NPOAOAbHOMO
ceYeHn 1 cnocoby Norpy*KeHus.

3abuska — OCHOBHOW cnocob norpy)KeHuma roToBbIX CBak. [nA 3abUBKM NpPUMEHSAIOT

cneumnanbHble YCTAHOBKM — KoNpbl, 060pyA0BaHHbIE MEXaHWYECKMMMK, MAapOBO3AYLIHbIMU WM
An3enbHbIMU MoIoTamu. MexaHUYecKMe M NapoBO3AYyLLIHbIE MOIOTbI B MAaCCOBOM CTPOMUTENbCTBE
NOCTENEHHO 3aMEHAITCA TMAPABANYECKUMU U BUOPALMOHHBIMW AM3E/1b-MOIOTaMM M3-33 UX
BbICOKOI MPOM3BOAUTENBHOCTU WM MPOCTOTbl IKCMJyaTauMu. BbinyckaBwuecs paHee Kompbl Ha
PenbCoBOM U MHEBMOXOAY 3aMEHAITCA KOMPOBbIMWU YCTAHOBKAMM Ha NYCEHUYHOM XOAy M3-3a UX
BbICOKOI MAaHEBPEHHOCTM U NPOXOANMOCTH.

MoarotoButenbHble PaboTbl BKAKOYAKOT B CcebA: PacUMCTKy U NAAaHMPOBKY NIOLWAAKK; Pa3buBKy
NOJIOXKEeHUSA CBall, YCTPOWCTBO OBHOCOK M MNyTel NepeaBUNKEHMA KOMPOB; [AOCTaBKy MU
CKNaamMpoBaHMe CBai, A0CTaBKy 060pyn0BaHUA; 060pyA0BaHME OCBELLEHNS NAOWAAKM U pabounx
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MEeCT; NpobHyto 3abMBKY, MO pe3y/nbTaTaM KOTOPOM KOPPEKTUPYIOTCA CXEMbl 3aBMBKM U MPOEKT
NpPOun3BOACTBa CBaMHbIX paboT.

Kpome cneumanm3MpoBaHHbIX KOMPOBbIX YCTAHOBOK A/1A MNOrPyXeHuA CBal WMCNONb3yHTCA
YHUBEpPCasbHble MALWMHbI — 3KCKaBaTOpbl, A 4Yero uMx obopyayloT MNoABELIEHHON MAyToM.
Bnaropgapa ycTtaHOBKe HanpaBAAwoLlWel Ha CTaHAAPTHYIO KPAHOBYH CTpesly 3a KOPOTKUM npo-
MeXXYTOK BPEMEHW 3KCKaBaTOP BbINOAHAET GYHKUMM CBAaeOOIMHOM MaLLMHbI.

3abuBatoTca AepeBAHHbIE, }Kene306eTOHHbIE, CTa/ibHble CBaW U WIMYHTOBbLIE OrPaXKAeHUs.

HWXHMIA KOHel, AepeBAHHbIX CBAM 3a0CTPAKOT M YCTAaHABAMBAKOT MeTannmyeckne Hawmaku,
3aWMLLAIOLWLME OCTPUE CBauM OT MNOBPEXAEHUA MNPWU MOFPYKEHUM, HA TONOBHYK YAcTb CBau
HaZeBaloT byrenb — MeTaZIMYECKOE KO/bLO, NPEAOXPaHAOLLEE CBAD OT «Pa3MOYaIMBAHUA» MPU
yaapax. [Ona npefoxpaHeHUs OT THUEHWUA AepeBAHHbIE CBAW MPOMUTLIBAOT AHTUCEMTUKOM M
pacnonaraloT HUXKe YPOBHSA FPYHTOBbLIX BOA,.

Ons NoBbIWEHNA TPELLMHOCTOMKOCTU Kene3obeToHHble CBauM pPeKoMeHAyeTcs noasepraTb
npenBapuUTeNbHOMY HanNpPsAXKeHUo, a Nnepes, Norpy*KeHMem — NpPonuTbiBaTb COCTaBaMM Ha OCHOBE
HedTebuTyma. MeTananmyeckme CBauM W LUNYHTOBbIE OrpakAeHusA, MorpyKaemble 3abOMBKOMN,
NMOKPbIBAOT aHTUKOPPO3UNIMHON 06Ma3KoM.

3abuBKa cBall BegeTca 40 Nosy4eHns 3a4aHHOro NPOeKTOM OTKasa.

OTKa3z — raybuHa norpy>KeHua cBam oT ogHoro yaapa. OTKas M3mepatoT ¢ TOYHOCTbIO 40 1 mm.
OcagKy OT O4HOTO yaapa B KOHLe 3abMBKM CBan M3MepwUTb TPYAHO, MO3TOMY OTKa3 Oonpesenstor
KaK cpeZiHee 3HayeHue Npu Cepun yaapoBs, Ha3biBAaEMbIX 3071020M.

MpyM NOrpy>KeHn cBa AM3eNb-MONOTaMW M NAPOBO3AYLIHbIMM  MONOTAMU  OAMHOYHOIO
AeNCTBMA 3310l NpuHMMaeTca paBHbiM 10 yaapam, Npu NoOrpyXeHuu ceai MosoTaMu ABOMHOro
AencTBMA 1 BUBponorpyKaTensamm 3anor NPMHMMAOT PaBHbIM YACY yAAPOB 33 1 MUH 3a6MBKM.

Mpouecc norpyXeHmaA ceau CKAAAbIBAETCA U3 Caeayrowmx onepau,vu7|:

" noATArMBaHWE M NOABEM CBau C OAHOBPEMEHHbIM 3aBeleHMeM ee ro/I0BHOM YacTu B THe30
HaroN0BHMKaA B HUMKHE YacTU MO/OTa;

" YCTAHOBKA CBaW B HaNpaB/AOLWMX B MecTe 3abUBKY;

" 3a36MBKa CBau CHayana HECKONbKMMU NErkKMMKU yaapamu C nocieaylowum yBenYeHUem
CUAbl YAAPOB A0 MaKCMManbHOW. MNPy OTKAOHEHUWN MOJIOXKEHUSA CBau OT BepTMKanun bonee
yem Ha 1 % cBalo BbINPaBAAIOT NOANOPKAMM, CTANKKAMM U T. M., NN U3BEKalOT 1 3abusaeT
BHOBb;

" nepeaBUKEHME KONPOBOM YCTAHOBKM U Cpe3aHue CBau Mo 3aaHHOM OTMETKE.
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[epeBsiHHbIe CBau cpe3atoT NUION, BEpX Kene306eTOHHbIX CBal cpybatoT OTOOMHBIM MOIOTKOM,
apmaTypy Cpes3aloT ra3oBOM Pe3KoK, OOHAXKMBLLYIOCA apmMaTypy 3aTeM CBApPMBAlOT C apMaTypoM
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Puc. 5. OCHOBHble cxembl 3abUBKK cBal

CyLLecTBylOT CieaytolmMe OCHOBHble cxembl 3abMBKM cBali (puc. 5): paaoBan, CEKUMOHHaA 1 ABe
CnNMpanbHbIX (OT KpaeB K cepeguHe B 0ObIYHbIX YCNOBUAX, OT CepeduHbl K Kpasm Mpu NAOTHOM

rpyHTe).

HepoctaTkom 3abuBHbIX CBall siBAAETCS AWMHaMUYecKoe BO3AeNCTBME Ha NoJen U 34aHus,
noatomy 6bian paspaboTaHbl 6e3yaapHbie cnocobbl NOrpy*KeHUs rotoBbix cali (puc. 6 ).

BubpayuoHHbIM cnocobom 06bIMHO NOrPyXKaoT NO/bIE CBAM U CTA/IbHOW LWMYHT, MOCKObKY TaKue
KOHCTPYKLIMK CBaM NPU NOrPyKEHUM BCTPEYAIOT MEHbLUEe CONPOTMUBAEHMNE TPYyHTA. B 3aBMcMmMOCTH
OT Maccbl CBal MCMOAb3YIOT HM3KoYacTOTHble (400 KonebaHu B MUHYTY) UAU BbICOKOYACTOTHbIE
norpyxatenan (1500 konebaHuii B MuHYTYy). MNocnegHne NPUMEHAIOTCA MPU NOTPYXKEHUU CBaM
HebonblWoON Mmaccbl. BubpaumoHHbIM cnocob Hambonee 3¢pdeKTMBEH MNPU  HECBA3HbIX
BOZOHACbILWEHHbIX FPyHTaXx.

BubpoydapHsbili cnocob norpyeHua cBal — yHUBEPCa/bHbIA. BUOpOMONOT coBepllaeT yaapbl
MO HAro/IOBHWKY CBau, KOrga 3a30p MeXay YAapHUMKOM BMOPOBO3OyAUTENs U CBaell MeHblle
amnanTyabl KonebaHuii Bo3byauTens.

Cnocob 80assu8aHUSs KOPOTKMX cBan (00 6 M) bonee be3onaceH A5 OKPYKAIOLLUX COOPYIKEHUN,
yem BMOPAUMOHHLIM U BUOpoyAapHbIM cnocobbl. OAHAaKO B MJIOTHbIX TPYyHTax nepea
BAaB/IMBaHMEM HeoHXoAMMO BypUTb MNAUpPYIOLLME CKBAXKUHbI HEHOIbLLOTO ANnameTpa.

Mpu subposdasnusaHUU CBas MOTPy*KaeTcs OT KOMOMHUPOBAHHbLIX BO34eNCcTBUIM BMBpauum u
CTaTUYeCKOoM Harpysku. 3ToT cnocob 6onee adpdeKTUBEH, YEM NPOCTOE BAABAMBAHME.
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Puc. 6. Cxembi 6e3ydapHbix crnocobos nozpyxceHus ceali:
a — BMbpaumoHHbI; 6 — subpoydapHsil; B — 80asnusaHue; 2 — subposoasnusaHue; 0 — 3a8UHYUBAHUE;
e — MoOMbI8; ¥ — 31eKMpPOOCMOC

BuHmossie cBan M3rotTaBanBAtOT CTa/ibHbIMU UK KOM6MHMpOBaHHbIMMZ HUXHAA BUHTOBAA 4YaCTb
— CTa/ibHAA; BEPXHAA — »KenesobeToHHan. Takue cBam NMPUMEHAIOTCA B Ka4ecCTBe CbYHp,aMEHTOB n
dHKEPOB Npu CTPOUTENBbCTBE MAMT, NNHUA 21eKTponepenayun, pagnocsasn n 1. n.

BuHTOBbIE CBan PYHAKC u

(cmoTpeTb BUAEO B MHTepHETE)

C nodmesieom nop, gasneHune Boapl He meHee 0,5 MIMa MoryT norpy»Katbca cBau-CTOMKKN, ECAN HET
OMacHOCTM OCaZKN BAM3NerKalmx COOpYyKeHWW. PacnonolkeHue noaMbIBHbIX TPyboOK ObiBaeTt
LEeHTPaNbHbIM MAn 6oKkoBbIM. LleHTpanbHoe pacnonoxeHne 6onee npesnovTUTENbHO, NOCKONbKY
npun 6OKOBOM PacnoIoKEHUN NOAMbIBHbIE TPYOKM YacTO NOBPEKAAKTCA U 3aMNONHAKOTCA FPYHTOM.
B cBA3KM C pa3ambIBOM rpyHTa noA naTtoi ceam 3a 1... 1,5 M 40 NpoeKTHOM OTMETKM NOAMbIB NpeKpa-
AT, Aanblue CBato NOrpyatT 6e3 nogmolsa.

3/7€KmpOOCMOC MCNONb3YKOT MPU NOrpyxeHmum CBall B MNJIOTHblE T[NIMHUCTbIE FPYHTbI. Mocne
KpaTKOBpPeMeEHHOro BO3,E|,€V1CTBVIF| NOCTOAHHOIO TOKa Y CTEHOK norpymaemoﬁl CBan-KaToaa
n IFp'yHT.G-M",.\'-.w.a NoBkILIEHHA

HBERAHGHHALHN W TepenoaroToBKH
HAAP0E ANA CTPOMTRALCTAES W H KK

cobupaeTca rpyHTOBasA BOAa, MOHUMKAKOTCA CUbI TPEHUA MEXKAY CB

PoocHm
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YCTPOMUCTBO POCTBEPKOB

HasHauyeHMe pocTBepKOB — obbeAnHEHWEe OTAeNbHbIX CBali B 0OWMIA cBaliHbIN QyHOAAMEHT.
PoctBepKn 6bIBatOT MOHOIMTHBIMU U COOPHO-MOHONUTHBIMM PA3NINYHOM BbICOTbI U GOPMbI.

Mpouecc Bo3BeAeHWA pocTBepKa (Tabauua 7) mMano oOTAMYaeTca OT TPAAMUMOHHBLIX CXem
6eToHMpoBaHnA nauT. o oTmeTkam cpybatoTca ocTaBliMeca nocse 3abuMBKM 4YacTM cBal u
orosifseTca nNpoAo/sibHas apmaTtypa cBail. Ha rnybuny 0,10...0,15m HMKe NNaHUPOBOYHbIX
OTMETOK CHMMAETCA TPYHT M YKNaAbIBAETCA COM LW/aKa, WwebHA uan necka. YCTaHaBAMBAOTCA U
3aKpenaatoTcs WMTbl onanybkm. ApmaTtypa pocTBepKa M cBal coegmHaeTca. beToHMpyroTca NanTol
(6anku) poctBepKa; onanybka cHMMaeTcs.

Tabauya 7. Mpagux npouzsodcmea pabom npu ycmpolicmee MOHOAUMHO20 poCmeepKa

MpoAONKUTENBHOCTb PAaboT, AHU
1 213 (4 ]|5|6 7

HanmeHoBaHMe onepauumii

CpybKa ronos caai

YCTpONCTBO NecYaHoM NoAroTOBKM

YcTaHOBKa onanybku

ApmMmupoBaHue

beToHMpoBaHue

CHATMe onanybku

YcTpoicTBo 6ypoHabuBHbIX cBai

PekomeHayembii  MOPALOK  yCTPOMCTBA HabumBHbIX cBak onucbiBaetca 8 MAC 12-52.2009

«YCTPOMUCTBO HabMBHbIX CBaM».
Ycmpolicmeo ceali 8 npobypeHHbIX CKBAXCUHAX

B coctaBe OCHOBHbIXx paboT noO YyCTPOWCTBY CBau BbINOAHAETCA OypeHue CKBaXKWHbI,
M3roTOB/IEHWE WM OMYyCKaHME apMaTypHOrO KapKaca B CKBaXKMHYy (B Heobxogumblx Cay4asx),
3ano/IHEHNE CKBaXKMHbl 6ETOHHOM CMeCbto 1 0B6YCTPOMCTBO Oro/1I0BKa.

[Nna npUroToBAEHUA CKBAXKMHbI NOA, HABUBHYIO CBAO NPUMEHAETCA, KaK MPaBUIO, MexaHU4YecKkoe
BpaLLaTenibHoe bypeHne C NOMOLLbIO CAMOXOAHbIX BYPUIbHbBIX MAWWUH MU BYPUIbHO-KPAHOBOrO
obopyaoBaHMA, HABELMBAEMOro Ha TPAKTOpPbl M aBTomobwunu. Pabouuii opraH - byp - npu
BPALLEHMM PaA3PbLIXNAET M NpU  ABUXKEHMM BHM3 3arnybnsetca B rpyHT. [pu nogbeme
BpalLatolerocs 6ypa paspbIXNEHHbIK TPYHT MOAHMMaeTcA M pa3bpacbiBaeTcs B CTOPOHbI OT

CKBa*XWHbI.
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YcTbe CKBaKMHbl 06CaXKMBAETCA ANA NpefoTBpalLeHUs OOpyLIeHWA TPyHTa MeTaNNNYecKum
naTpybKom.

Mocne oKOHYaHMA BypeHUs NPOBEPAIOT rYOUMHY CKBa*KUHbl M KAayecTBO ee 3a4UCTKU. [youHy
CKBaXXMHbl ONpeaenstoT nyTem OMYCKaHUA B CKBaXKUHY TMOKOM MEpHON HUTKM C NOTOM, macca
KOTOPOro A0/1*KHa ObITb B Npeaenax 2 - 3 Kr.

3anosHeHMe CKBaXWHbl BETOHHOM CMEeCbio CneayeT HauMHATb He No3aHee Yyem Yyepes 2 Y nocne
OKOHYaHUA OypeHMA, Nocie 3a4YUCTKM M MPOBEPKM PACMONIONKEHUA ee B MNNaHe, U3MepeHus
dakTnYecKom rnybuHbl ckBaxkuHbl. Mpn bonee aanTenbHOM nepepbiBe HEO6X0AMMO NPOM3BOAUTD
NMOBTOPHYIO 3a4MCTKY CKBAXKUHbI.

Echn npepsuautca 6onee AnvTenbHas 3a4eplkka C Havyanom 6eToHMpoBaHWA, TOo BypeHue
NPWOCTaHaBAUBAIOT, HE A0BOAA CKBa*KMHY [0 MPOEKTHOM OTMETKM Ha 1 - 2 M. ITOT y4yacToK
cnegyeT NpoxoauTb HEMOCPEACTBEHHO Nepes, Havyaiom 6EeTOHNPOBAHMSA.

Ona npefoTepalleHns oOpyLeHUs CKBaXKMH Npu ycTpolicTBe OypoHAabMBHbIX CBal MOryT
NPUMeHATbCA obcasHble CTanbHble TPYObl (He N3BNEKaeMble AN MHBEHTAPHbIE).

Mepepn, yCTaHOBKOM B CKBA*KMHY apMaTYpPHbIM KapKac OYMLLAIOT OT PXKABYMHbI U TPA3M.

Puc. 7. YcmaHO8Ka apmamypHO20 KapKaca

ApmaTypHbIi KapKac (puc. 7) ycTaHaBAMBAlOT B MOJIOCTb CKBAaXMHbl CTPE/IOBbIM KPaHOM C
rPy30BbIM MOMEHTOM He MeHee 160 TM. ApmaTypHbI KapKac CTPONYHT KOJbLEBbIM CTPOMNOM,
NOAHMMAIOT B BEPTUKA/NIbHOE MOJIOXKEHUE, MOAAT K CKBAXKMHE W OMNyCKaloT B e€e MoJoCTb A0
ONUPaHUA HUMKHErO KOJbLa YKeCTKOCTU KapKaca Ha OCHOBaHME CKBaXKMHbI.

OnyckaHue B obcagHyto Tpyby 1 apmaTypHOro Kapkaca 2 KpaHOM MoKas3aHo Ha puc. 8.

QY QNG AHageniA NoskILWeHHA
HEAAWGHKALMKM W NEpenoaroToBrH
HaQp0o8 ANA CTROMTEALCTEA W HKK
FoCoum
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Mopaya 6ETOHHOW CMecU OCYWEeCcTBASEeTCA C  MOMOLLbIO
aBTobeToHOHacoca C MCNOob30BaHNEM pacnpenennTelbHON cTpebl
unn b6eToHoHacoca c nopgayert 6eToHHOM cmecu no HeToHoBOAY,
MOHTUPYEMOMY U3  MHBEHTAPHbIX 3BEHbEB, COEAUHAEMbIX
ObICTPOPA3bBEMHBIMM XOMYTaMM.

BeToHHaa cmecb 1 nocTynaeT B CKBaXWHy, 060pPYyLOBaHHYHO

V7 Fd 77 S o .
obcagHow Tpyboi1 2, no 6eToHoBOAY 3 oT 6eTOHOHAcoca 4, 3arpy3ka

KOTOPOro ocyLlecTaseTca aBTobeToHocmecuTenem 5.

Mpyu 6GETOHMPOBAHMM CBAaM C MNOMOLLbIO  CTALMOHAPHOrO

6eToHOHacoca 6eToHHaa cmecb NOCTynaeT B Tpyby CKBa*KWMHbI MO

Puc. 8. OnyckaHue
6eToHoBOAY OT 6eTOHOHACOCA, 3arpy3ka KOTOPOro OCyLL,EeCTBAAETCA

apmMamypHo20 KapKkaca 8
aBTobeToHoCMecuTenem.
CKBAXCUHY
M3onaums OETOHHOM CMecu OT BOAbl WMAM KUAKOrO TrpyHTA
NPOM3BOAMTCA 33 CYET YCTAHOBKM B HUMKHEM KOHLLe BEpPTMKA/NbHOTO yyacTka 6eToHonposoaa

rIMHAHOIO NblXKa BbicoToM 1,2 - 1,4 anameTpa HanopHoro Tpybonposoaa.

Mpn nopaye 6GeTOHHOW cmecwn

aBToH6eTOHOHacoCcoOM Hal'loprIf;I

Tpybonposog, noAcoeauHseTcs

OKC)

(puc. 7) ¢ nomollblo MHBEHTAPHOTO S AT 777
3aMKa K MNoc/iegHen  cekumu ,
TpybonpoBoga cTpenbl.

B cnyyae MCMNONb30BaHMUA
6eTOHOHacoca Hanopr|[,'1 Puc. 9. beToHMpoBaHWe cBau

6eToHOBOA,  MOHTMpYeTcA n3
rOPU30HTA/IbHOrO U BEPTUKA/IbHOTO YYaCTKOB.

CoeguHeHne 3TUX Y4aCTKOB OcCywectBaAaeTcA C nomoubio noaBUKHOINO KOMNEHCATOPa, 4TO
NnoO3BONAET OCYyLWEeCTB/NATbL MNnepemelieHne BEPTUKAJZIbHOINO Yy4dacCTKa 6eTOHOBO,CI,a B npouecce
6ETOHVIpOBaHMF| cBaw.

B BepxHel 4YacTu BEPTUKAZIbHOIO y4acTKa HanopHoro 6eToHOBOAA YCTaHAaBANMBAETCA NOBOPOTHOE
KoneHo nog yrnom 90° ¢ paguycom 3akpyrneHunsa 0,5 m. B KoneHe ycTaHaBanBaeTca NPoOKOBbIN
KpaH AnameTpom 25 - 38 MM, KOTOPbIA CAYXKUT ANA yAaneHusa Bo3ayxa M3 6eToHoBoAa nNpu ero
3anonHeHnn 6eTOHHOM CMeCbio M BO34YLWHbIX NPOBOK B npoLecce 6eTOHMPOBAHMA.
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CobpaHHbIi 6eTOHOBOA, C MOMOLLBIO KpaHa OMYCKAeTCs B CKBaXKMHY W YyCTaHaBAMBaeTcA
HEnocpeacTBEHHO Ha [OHO CKBaXKMHbl, a 3aTem MPUCOEAMHAETCA K MarucTpanbHomMy
TpybonpoBsoay, naywemy oT 6eToHoHacoca.

MpY OTKPLITOM NPOHKOBOM KpaHe NpoM3BOAMTCA Nodavya BETOHHOM CMecKn 40 Tex Mop, Noka He
BbIMAET Becb BO34yX, O 4Yem byaeT CBMAETE/NbCTBOBATb BbIGPOC LEMEHTHOrO MOJIOKA 4epes
oTBepcTue NPobKOBOro KpaHa.

Mocne 3anonHeHua Bcero 6HeToHOBOAa OETOHHOM CMeECbO €ro BepPTUKaNbHbIA Y4YaCTOK C
NOMOLLbIO KpaHa nogHumaetca Ha 300 - 400 mm OT AHA CKBaXXMHbl M O4HOBPEMEHHO 3aKpblBaeTcA
NPO6KOBbLIN KPaH.

K 6eTOHMpOBaHMIO MPUCTYNAOT NPU HANUYMUM NPUTOTOBNEHHON BETOHHOM CMecU Ha MOJHbIN
reomeTpmyecknini o6vem HabmeHOM cBan € y4eTom BETOHMPOBAHMA €€ OroN0BKa.

Ona 6eTOHMpPOBAHMA MCMO/b3YIOT DETOHHbIE CMECU He HUMKE, Kak npaBwuno, Knacca B15. Ana
CKBaXXMH aAnameTpom a0 300 mMm npumeHseTca noaBuMKHaa 6OeToOHHas CMecb C KPyMHbIM
3anonHutenem ¢pakumm 10 - 15 mm.

YnnoTHeHMe OGETOHHOM CMecu BbIMOAHAETCA C MOMOLbI TNYyBUHHbBIX BMbBpaTopoB M (Mau)
apPMaTYpHbIX CTepXKHe anametTpom 20 MM 1 AAMHON 40 3 M.

Mpw yCTaHOBMBLUEMCA PEXUMe HarHeTaHusa npouecc 6eTOHMPOBaAHMA AOJ/IKEH NpoTeKkaTb Mnpu
ANHAMUYECKOM AaBfeHMM, He npesblwatouem 0,9 oT MakCMManbHOIO AaB/leHMA, Pa3BMBaEeMOro
6eToHOHacocoM.

Mpu pasneHun B 6etoHoBode 0,9 OT MaKCMMaNbHOIO BEPTUKa/IbHbIA y4acTOK 6eToHoBOAa C
NMOMOLLbIO KpaHa NOAHMMAIOT, He NPeKpaLLasn nogaym 6€TOHHOM CMecH, Ha BbICOTY, MEHbLLYIO UK
paBHYlO Xo4y KOMMeHcaTopa. BepTuKanbHbIi 6EeToOHOBOA NPW 3TOM AOJIKEH OCTaBaTbCA
3arny61eHHbIM B GETOHHYO CMECb He MeHee Yem Ha 1,5 m.

Mpn nogbeme 6ETOHHOM CMeECU Ha MOBEPXHOCTb CKBAXKMHbl €€ BEPXHUW CI0M C NMPUMECHIO
6ypoBoro wnama yaanawT. HarHetaHne 6ETOHHOM CMecK NPKU 3TOM NPOAOIKAOT C MUHUMANbHOM
ckopocTbto. lMocne wu3BneyeHns 6eTOHOBOAA M3  CKBaXKMHbI  Mpouecc 6GeTOHMPOBaHUA
npeKkpawaeTtca. BepTuKanbHbIM y4acToK GETOHOBOAA YCTAHAB/IMBAKOT B OYEPELHYIO CKBAXKMHY,
NPUroTOBNEHHYIO AN1A BETOHNPOBAHMA.

Mpu mM3BnevyeHnn obcagHoM TpyObl rpy30NoAbeMHbIM KPaHOM HeobXoAuMMO npeaycmaTpuBaThb
ocobble mepbl 6e3onacHocTn. OAHOM M3 TaKUX Mep, C LUEe/bl0 UCKAOYEHUS BO3MOMKHOCTU
06pa3oBaHMA OMNPOKMAbIBAIOLLETO MOMEHTa M Meperpysa KpaHa, ABNAETCA MNPUMEHeHue
Bblaeprusatend. N3sneyeHne obcagHom Tpybbl Npu 3STOM cneayeT HAaYMHATL C OTPbIBA M NOAbEMA
obcagHoli Tpybbl Ha 100 - 300 mMm BblgeprvsaTesiem. I'IpMBop,l:Ighlggﬂl}@g}gﬂﬁll._I{\_/_\cpmeT
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BeToHMpOBaHWe OronoBka HabWBHOM cBau (POCTBEPKA) NPOM3BOAWUTCA COMNACHO MPOEKTY C
NPUMEHEHNEM CbEMHOMN M HECbEMHOM 0NanybKu Tpebyemol BbICOTbI M pa3mepamm B NAaHe.

Ycmpoiicmeo ceaii 8 npobumbix cKeaXcuHax

OcHoBHble paboTbl COCTOAT M3 MPOOUBKU CKBaXKMHbI MHEBMOMPOOOMHMKOM M 3aTem M3 NATU
UMKNOB C/leAyloWmMx onepaumin: 3acbiNKM  CKBaXKMHbl OETOHHOM CMecbld M Npoxoake
NHEBMONPOOOMHMKA €  yn/JOTHEeHMeM  cmecu. [locne  OKOHYaTeNbHOrOo  U3B/eYEHUSA
NHEBMONPOOOMHMKA CKBaXXMHa 3aMoJIHAETCA MEeCKoM WAN WebeHOYHO-MEeCcYaHol CMeCbio WK
b6eToHMpyeTcA.

MpobuBKa CKBa)KMHbI PACCMATPUBAETCA HA NpUMepe MNPUMEHEHUA NHEBMONPOOOMHMKA
anametpom 130 Mm CO CHMMAKOWKMMCA paclwmputenem gumameTpom 216 mm M 3acbinku ee
NecKom.

B kKauecTtBe o6beKTa-npeacTaBUTENs NMPUHATO CBaMHOE nose (y4aCToK OCHOBaHMA) pasmepom 10
x 10 m (100 m?) 1 ray6uHOI NPOBMBKM CKBaKMH 10 M.

PaccTtoAaHMA merKay ocAMM CBal NPUHATO: NO ropusoHTanun nonda - 550 mm, no septnkanu - 500
MM. Pagnycbl nepeceKkawowmxca 30H YNAOTHEHWS FPYHTA BOKPYr CBal COCTABAAIOT MPU 3TOM
cooTBeTcTBEHHO 250 1 275 mm. Mo ropusoHTanm ycrpamsaetca 17, no septmkanun nons - 19 ceail.

[MpobuBKa CKBAMCUHbI OCYyU,ecmensemcs caedyruum obpasom:

Ha mecTe NpoxoaKun CKBaXKUHbl YCTaHaBAMBAIOT Ha TpeHore 3 nHeBMonpoboliHuK 1 c nebeakomn 2
(puc. 10). Ocb nHeBMOMNPO6OMHMKA AO0/MKHA ObITb MPU 3TOM COBMELLEHA C OCbl byaylien
CKBaXMHbI.

3aTemM NPUCOEANHAIOT K MHEBMONPOOOIMHUKY WWNAHT OT KoMmnpeccopa. Mpu 3anycKe B FPYHT 1 Npu
BbIXOJ€ W3 rPyHTa NHEBMOMNPOOOMHMKA PaboTbl BbINMOAHAKT Ha NOHMKeHHom Ao 0,3 - 0,4 MMa
JABNIEHMN CXKATOro BO3AyXxa.

MocTeneHHO OTNYCKalOT TOPMO3 Ha py4yHON nebeake U NHEBMONPOOOMHUK MOrpy»KatoT B FPYHT,
06pa3yaA CKBaXKMHY. MNocae NOrpy»KeHUA B rPYHT NPUMEPHO Ha 2 M TOPMO3 nebeKn OTNyCKatoT U
NHEBMONPOOOIMHUK CaMOCTOATE/IbHO MNOrpy)KaeTcs A0 HeobxoAMMOM TNyOUHbI CKBa*KWUHbI, B
AaHHOM cny4ae - Ha 10 m.

Mocne o6pa3oBaHUA CKBAXKUHbI BKAKOYAIOT peBepc MHEBMONPOOOIMHMKA, NPWU 3TOM pacluMpuUTenb
CKMMaeTca, yYMmeHbluadAcb B aAunameTpe, Gnarogapa 4vemy obpasyerca 3a30p MeXAy CTEHKOM
CKBaYXMHbI U KOpPNycom pacwmputensa. MHEeBMONPOOOMHUK M3BNEKAIOT U3 CKBAXKUHbI C MOMOLLbIO
nebenku.

Oy ANC ALagesmMAa NoBsILWEHHA
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B cKBaXXMHY 3acbiNnatoT C NOMOLLbIO CNELMaNbHOM MalLMHbI CYyXYl0 CMeCb (MECOK U LEMEHT) U
Npoun3BOAAT ee YNNOTHEHME NOBTOPHOM NPOXOAKOM NHEBMONPOBOIHMKa.

BbINO/HAIOT NATb LMKAOB 3aCbINKK U YNJIOTHEHUA CyXOM cmecu. Ha puc. noKasaHbl nepBble TPU
onepauuu ycTpoictea HabusHoM cBau: | - nepBasa npoxoaka NHeBMonpoboliHKKa 1 ¢ wnaHrom 2,
NnoABELLEHHOro Ha TpeHore 3, 1 06pa3oBaHUe CKBaXKUHbI, || - 3acbinKa CKBaXKMHbI CyXOl cmechto 4,
[ll - BTOpana npoxoaka NHEBMOMNPOOOMHNKA ¢ 06pa3oBaHMEM CKBAXKMHbI U YNJIOTHEHHOW 30HbI 5,
paBHOM ABYM AnameTpam (2d) pacwmputens nHeBMonpobonHKUKa.

2035

1600

Puc. 10. a — ycmaHosKa nHesmorpoboliHuKa 8 paboyee nosouceHuUe;
6 - ycmpolicmeo ceau ¢ noMouwbto nHeemonpoboliHUKa

BoKpyr CKBa*KMHbI NOCAE KaxKAoro npoxoaa nHeBMmonpobomHuKa obpasyeTca 30Ha yNAOTHEHUA,
YBE/IMYMBAIOLLLAACA, COOTBETCTBEHHO, C ABYX A0 TPEX ANAMETPOB CHMMAKOLWLErocA pacmputens
(2d; 2,3d; 2,5d; 2,75d wn 3d).MpobuBKy nocneayloWmMX CKBaKMH NPOM3BOAAT B TOW Ke
nocnenoBaTeNbHOCTU. OKOHYATEeNbHYIO 3aCbiMKy BCEX CKBaXKMH NPOM3BOAAT neckom (6e3
KaMeHHbIX BK/IOYEHUIN) 3KcKaBaTopom Tuna 30-2621, obopyaoBaHHbIM MPAMOK JIONATOM.
TexHonorMyeckas nocnefoBaTe/ibHOCTb YCTPOMCTBA CBAMHOro nona pasmepom okosio 10 x 10 m ¢
YCTPOMCTBOM CBai B NPOOUTLIX CKBa*KMHAX TaKana e, YTO U C YCTPOMCTBOM CBall B pPaCKaTaHHbIX
CKBaXKMHaXx.

Ycmpoliicmeo ceaii 8 pacKAMAHHbLIX CKBAXCUHAX

OcHOBHble PaboTbl COCTOAT M3 3aWIHEKOBKM TPYHTA (BypeHusa NnaepHON CKBaXKMHbI), pacKkaTKu
CKBa)KMHbl M 3aTEM U3 NATU LMKAOB CAeAyoLMnX onepaLmii: 3aCbiNKMU CKBaXKUHbI CYXO CMECbo U
NPOXOAKM pacKaTymMka C YynAOTHEHMEM cmecu. [locne OKOHYATeNbHOro U3BAEYEHWUA pacKaTyMKa
CKBa*KMHa 3aMNoHAETCS NECKOM MU LebeHOoYHO-NecyYaHon cmecbio i beToHupyeTcsa cnocobom.

OcHOoBHble paboTbl paccMaTPMBAOTCA Ha NPUMeEPE NPUMEHEHMA PacKaTYMKa (CO CHMMAKOLLMMCA
pacwuputenem amametpom 240 Mm), HaBeLMBAEMOro Ha OAHOKOBLUOBbIA 3KCKaBaTOp BTOPOW

Oy NG ALagesmMAa NoBEILEHHA

a.pabotiem .060pYAeBaHUN
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JKCKaBaTOpaA yKpenaeHa Hanpasasaoowan 0b6oMma ¢ KapeTKon, Ha KOTOPOI pasmeLLeHbl WHek (byp)
M packatumK. C NOMOLLbIO KapeTKu B paboyee MONOMKEeHWe ycTaHaBaMBaeTca NMbo WwHek (6yp),
b0 pacKaTumk.

Ha puc. 11 nokasaH packatuuK 1, Hanpasasowas oborima 2, KOTOpasa HaBelleHa Ha pabouyee
obopyaoBaHMe 3KcKaBaTopa 3.

B KauecTBe 06beKTa-NpeacTaBUTENSA NPUHATO CBaliHOe none
(y4acTok ocHoBaHMs) ¢ pasmepom okoso 10 x 10 m (100 m?) u
rnybuHOM packaTKM CKBaXKuH 10 m.

PazbuBka cBaliHOro NoAA  BbINOAHEHA Tak, 4TOObI
PacCTOAHMA MeXAy OCAMWM CBal (CKBAXKMH) COCTABAAAM: MO
ropusoHTanun nona 800 mm, no sepTrKanm - 750 mm. Paguycel
nepeceKkalLmnxca 30H YNJIOTHEHMA TPyHTa BOKPYr cBaw
coctagnawT npu stom 400 mm. Mo ropusoHTanu nons

ycTpauBaeTca 15, no BepTmkaam - 12 ceail.

Puc. 11. Packamuk, 3alHEKOBKa rPyHTa OCYLLECTBAAETCA CNeayroLmMm 0bpasom.

HaseweHbIli Ha paboyee Ha MecTe NpPOXOAKM CKBaKMHbI YCTaHAB/AMBAIOT IKCKaBaTop,

obopydosatue sKckasamopa CTaBAT Ha TPYHT HanpaBAasiollyo oboimy Tak, yYTobbl OCb
WwHeka (packatuMka) coBnasa C  OCbIO  CKBaXKMHbl.
YcTaHaBAMBaOT LWHEK B paboyee MNONOMKEHME, COBMELLAOT ero OCb C OCbH TMAPOMOTOpPA,
BK/IIOYAIOT NPMBOA, BPalLeHUs LWHeKa 1 ero nogayun. NponssoanTca 3allHEKoBKa (bypeHne) rpyHTa

Ha BCHO O/TNHY LLHEKaA. 3aTem M3BAEKAIOT WHEK U3 FPYHTA N OTKAKOYAOT rmgponpmueoa.

PackaTKa CKBaXXMHbl OCYLLECTBAAETCA NOC/le ee 3alWHEeKOBKU.[IOBOPOTOM KapeTKU LWHeK
3aMEHAIT HAa pacKaTymK. [loAKAKOYAIOT pacKaTuMK K FMAponpuBOAY W BCTAaBAAKT €ro B
3alWHEKOBAHHOE OTBEPCTUE B IpyHTE. [POU3BOANTCA PAaCKaTKa CKBAXKUHbI Ha r1yO6uHY oKkoao 1,5 m.
Mocne KaxKAoro LMKAa packaTKM MPOU3BOAUTCA HapallyBaHWE HaMOPHOM WTaHrM Ha 1,5 m. B
rpyHTe obpasyeTcs CKBaXMHa AnameTpom 220 Mm, KOTOpaA 3aTemM pPacMpsAeTcAa C NMOMOLLbIO
pacwuputena go anametpa 240 mm.

B npouecce pacKaTKM MOryT MNPOU3OWTM NABAEHMA BbINyYMBAHUA TPYHTA M 06pa3oBaHMA
paAuanbHbIX TPEWMH, KOTOpble CBWAETE/NbCTBYIOT O MNPeAe/ibHOM YMNAOTHEHUM TPyHTa.
[anbHenwana packaTKa CKBaXXWMHbl HeuenecoobpasHa. Ecam 370 npou3owno [0 NPOXOAKM
CKBa)XWMHbl Ha MPOEKTHY rybuHy, TO cnefyeT yCTaHOBUTb MPUYMHY 3TUX ABNEHUIM U YTOYHUTb
PEXKMM PaCKaTKMU.

B npouecce packaTKM MPOUCXOAWUT HArpeB KOHTAKTHbIX C FPYHTOM MOBEPXHOCTEN pacKaTyuKa,
KOTOpPbIN YCKOPSAET W3HOC, MPMBOAMT K OTKasam M yBEIMYMBAET NPOAO/IKUTENbHOCTL paborT.
Cnepyetr npeaycmatpuBaTb OCTAaHOBKM B NpoLecce pacKaTKu Ha  onepauny oxnaxmeHus
pacKaTyMKka. Pexum onepauuu OXNaKAeHWA pacKkaTyMKa (B.Eeﬂ OXNARNSHNATHOMYCTIMAan
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TEMNEPATYypPa MeTa/lsla, pacxoq BOAbl U T.I'I.) YCTaHaB/1MBaAETCA B TEXHO/IOTMYECKOM KapTe Ha
OCHOBE OMbITHOM PACKAaTKU CKBaXXWHbI. OpMeHTMpOBO‘-IHbIlZ pacxon Bo4bl COCTaBAAET OKONO 3 N Ha
Im paCKaTaHHOﬁ CKBaXXWUHbI.

B npouecce packaTKM packaTyMK «yBOAUTY» B CTOPOHY BPALLEHUSA MM B 30HY HaMMEHbLUeMn
NJIOTHOCTU FPYHTA. ITO MOXKET NPUBECTU K NOJIOMKe paboyero ob6opya0BaHNA U K HEAONMYCTUMOMY
OTK/IOHEHWUIO CBau OT BEPTMKaNbHOM OCK, YKa3aHHOMY B NpoeKTe paboT. CneayeT nepmoamnyecku
N3MepATb NapameTpbl CKBaXKMHbl U CBOEBPEMEHHO BHOCUTb KOPPEKTUPOBKM B PEXKMM PaCKaTKM.

Mocne obpa3oBaHUA CKBaXKMHbI Ha rNybuHy 10 m BK/AKOYAOT peBepc packaTymka, Npu 3TOM
pacwmpuTenb CKMMaeTca, YMeHblladacb B anameTtpe Ao 230 mm, 6narogaps yemy obpasyetca
3330p 5 MM MeXay CTEHKOW CKBaXXMHbl M KOPMNYyCcOM paclwmputena. PackaTumk u3BAeKaloT M3
CKBAXXUHBbI.

B cKkBaKMHY 3acbiMatoT C MOMOLLbIO CMeLnasbHON 3a60eYHOMN MaLLMHbI CyXylo cmecb (Necok u
LEeMEHT) M NPoM3BOAAT ee YyNAOTHEHNE NOBTOPHOW MPOXOAKOWN pacKaTuymKa.

BbINOMHAKOT NATb LMKAOB 3aCbINKN U YNAOTHEHWUA cyx0171 cmecu. Ha pwuc. 12 nokasaHbl nepsbie TpU
onepaunn n3 asTnx LMKI0oB yCTpOIZCTBa HabuBHOW CcBau:

| - 3aWHEeKOBKA TrpyHTa LWHEKOM 1, OTUEHTPUPOBAHHOIO MO OCKU CKBAXKMHbI C MOMOLLbIO
HanpasaAwoLwel 060MmMbl Co WITbIPEM 2;

Il - nepBaA NnpoxoAKa packaTynKa 3 ¢ HANOPHOM WTAaHron 4 n 06pa3oBaHMeE CKBAXKMHDI;

Il - 3acbinKa cyxon cmecbio 5 cKBaXKMHbI C YNIOTHEHHO 30HOM 6.

BoKpyr  CKBa*KMHbl  NOCNe  KaXAaoro

npoxo4a pacKaTiMKka obpasyeTcA 30Ha
YNNOTHEHUA, yBe/MuYNBatoLLanca

COOTBETCTBEHHO C Tpex A0 uYeTblpex
OVNaMETPOB CXKMMaIOLLLErocs pacmpuTtens
(3d; 3,3d; 3,5d; 3,75d u 4d).

PackaTky nocnenyowmx CKBaYKMH
npounsBogATt B TOM Ke
nocnenoBaTe/IbHOCTMU. OKOHYaTeNbHYt0

3aCbiNMKy BCEX CKBaXXMH  NpoOU3BOAAT,
Hanpumep, neckom (6e3  KameHHbIX

BK/IIOYEHUI) 3KCKaBaToOpOMm BTOpOM

pasmepHoi rpynnbi C pabounm
obopyaoBaHMEM - MPAMAn fionaTa.

Puc. 12. Ycmpolicmeo ceau ¢ nomMouwibto packam4yuka

ek A NoBkILWeEHHA

HBRAHDHHAUHN W TepenoaroToBKH
HAAPOE ANA CTPOMTRALCTAES 1 M KK
PoocHm




MNecoK K MecCTy Nnpomn3BoacTtea pa60T NPUBO3AT B CaMOCBa/s1aX U BPEMEHHO XPaHAT B OTBaaX.

TexHonornyeckaa NocneaoBaTeNbHOCTb YCTPOWCTBA CBAMHOrO Nons pasmepom okono 10 x 10 m

npeacrasseHa Ha puc. 13.

{Npagoe BpaLUIBHHE) KOAOHHL W OGCEANOR  ABBOFD BPALISHHA HAW BYpOBOR YCTAHO-

 olboannoi TRYSer  TRYG.IL WHEKOBOH KOADHHE!,  BKH, B CKERMHHY,
(ABBOE BpALIENKE). HATOAHSHNYIO

Puc. 13. Ycmpolicmeo cealiHo2o nons

roy AN Axagenma NOBLILWEHHA
HBAAHHHALMN W NEPENDAroTOBEH
HABAPOE ANA CTPOMTEALCTEA M HLHK
Poccum
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laea 6. 3akpenneHue 2pyHmMos

O6uwue cBegeHus

Kak oguH 13 BUAOB NPOM3BOACTBA CTPOUTE/NbHBIX PAabOoT 3aKpeneHne rpyHToB B camom obLem
BMAEe npeactasnseT cobon ueneHanpaBAeHHOE MCKYCCTBEHHOe npeobpasoBaHMe CTPOUTE/bHbIX
CBOMCTB TPYHTOB MNOCPEACTBOM MX XUMUYECKON WAN DUIMKO-XUMUYECKON, MEXaHMYeCKon u
TepMUYecKol 06paboTKK, C NPUMEHEHMEM COOTBETCTBYHOLLUX TEXHONOTUN.

B 3aBucumoctM oT cnocoba o06paboTKM rPYHTOB, B pe3y/ibTaTe KOTOPOro YAy4yllarTcs WX
CBOWCTBA, 3aKPENn/IeHne rpyHTOB noapasaensierca Ha cieayoLline Buabl:

" XMMWYECKOE - KOrAa ero OCHOBY COCTaBAAIOT XMMMUYECKME U GUINKO-XMMUYECKME NPOLLECCHI,
BO3HMKaAlOLLME B TPYHTaX B pe3y/bTaTe BBEAEHUA B HUX ONpPeaeneHHbIX XMMPEareHToB;

" 3/1eKTPOXMMUYECKOE 3aKpensieHne, OCHOBAHHOE HAa BTOPMYHbIX XMMMUYECKUX U PU3MKO-
XUMUNYECKUX ABJIEHUAX SN1EKTPO/IM3a, BO3HMKAIOWMX B TPYHTaX Nog, AEWCTBUEM BHELLHEro
NoNA MOCTOAHHOIO 3N1EKTPUYECKOrO TOKa;

= TepMMYECKOe 3aKpenseHue, Korga yaydyleHne CBOMCTB FPYHTOB AOCTUraeTca B pesy/bTaTte
MX 06XKMra B CKBaXKMHAX PacKaNeHHbIMW razamu UM 3N1eKTPONPOrpeBom;

= TEPMOKOHCOMMAAUMA  [AMHUCTbIX  BOAOHACLILLEHHbIX TPYHTOB, KOrga  Y/ydleHue
CTPOUTENbHbIX CBOMCTB [OCTUrAaeTcA CaMOYNIOTHEHMEM T[PYHTOB, OOYCNOBAEHHbIM WX
Harpesom B npegenax 50-80 °C.

Xumunyeckoe 3aKpenaeHne B 3aBUCMMOCTU OT cnocoba BBeAEHNA B TPYHTbl XUMPEAreHTOB UMEET
ABa HanpaseHnA:

" VMHBEKLMOHHOE XMMUYECKOe 3aKpernsieHue, Korga peareHTbl B BUAE PAacTBOPOB MW ra3oB
BBOAATCA B TPYHTbl 6€3 HapylweHMs WX EeCTECTBEHHOrO C/IOXEHMA HarHeTaHMem Mo,
AaBneHuem;

* BypocMecuTeNibHOE 3aKpensieHWe [PYHTOB, OCYLWECTBAAEMOEe C HapyleHWem  Ux
€CTECTBEHHOrO C/IOXEHMA, MEXAaHUYECKUM MepemMeLllMBaHMEM C LEeMEHTAaMU UAN APYrMMM
XUMUYECKUMMW peareHTamm u fobaskamm npu BypeHnn CKBaXKMH 60/1bLIOro guameTpa.

K nepBomy HanpasieHWUIO OTHOCATCA CMocobbl CUAMKATU3aUMKM, CMOAMU3ALUK, LeMeHTaLuu;
BTOpOe MpeAcTaB/feHO Ccnocobom OypoCMecUTeNbHOro  3aKpensieHuMs WMA0B U ApYrux
COMYTCTBYIOLLMX UM FPYHTOB.

34ecb paccMaTpPUBAlOTCA 3/IEKTPOXMMMUYECKOE 3aKpenaeHne U TEPMOKOHCONNAAUMA TIMHUCTbIX
FPYHTOB, a TaK¥Ke 3aKpenneHne rMHMU3aunEN, yunTbiBas Cyrybo cneunanbHbIi XapakTep M BeCbMa
OorpaHMYeHHOEe NPaKTUYECKOE MPUMEHEHWNE STUX BUAOB 3aKpPENnaeHuA.

FOy ANC ALagensMa NoBEILWeHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm
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Ka)'KAbIH n3 cnocobos 3aKpenneHna nmeet CeBoko obnactb npumeHeHunA, CTporo orpaHNYeHHyHro
HOMeHKl'IaTypOﬁ rPYHTOB n onpeageneHHbimu XapaKTePUCTUKaMN, a MMEHHO!
BOAOMNPOHNUAEMOCTbIO U XMMNYECKNMU CBOMCTBaMM AnAa BCeX rpyHTOB, CTENEHbLKO B/IAXXHOCTU U
E€MKOCTbIO nornoweHnAa ana rNMnMHNCTbIX rPyHTOB U Ap.

OCHOBHble crnocobbl 3aKpensieHnss TPYHTOB M MPUMEPHbIE TPaHULbl WX MNPaAKTUYECKOro
NPUMEHEHNA NO HOMEHKANATYPe, BNAXKHOCTU U BOAONPOHULLAEMOCTM NPUBEAEHbI B Tab . 6.

CunmMKatM3aumMAa M CMOAM3auUMA TPYHTOB, B CBOK ovepeab, auddepeHUMpytoTca Ha pAas
KOHKPETHbIX cnocoboB, KOTOpble pPas3nMyYaloTca MeKay CoboM XMMWUYECKOW TexXHONOormen
(peuenTtypoit) M UeNeHanpPaBAEHHO MPUMEHATCA ANA  3aKPEenieHus  onpeaeneHHbIX
Pa3HOBMAHOCTEN NECYaHbIX U NPOCAA0YHbIX TPYHTOB COOH6PA3HO MX NPUPOAHbBIM CBOMCTBAM.

3aKpensieHMemM YyKasaHHbIMKW BbilWle cnocobamy [A0CTUraeTcs 3HauuTeslbHOE MOBbilIEHME
Hecyllel cnocobHOCTU, NMPOYHOCTM M YCTOMYMBOCTU BCEX BUAOB FPYHTOB, C OAHOBPEMEHHbIM
obecrneyeHMem KX BOAOCTOMKOCTU, YTO OTKPbIBAET 60/blUME BO3MOMKHOCTU AJ1A NMPAKTUYECKOro
NPUMEHEHUA 3TUX CNOCOBOB NPU CTPOUTENLCTBE B CNabbIX FPYHTaX.

Ona Bcex 6e3 MCKAYeHus d)VIJ'Ipry}OLLI,MX TPYHTOB 3aKpen/jieHne Mno3BOJIAET YMEHbLUATb WU

NPaKTU4eCKMN MNOJIHOCTbKO YCTPaAHATb WX BOAOMPOHULLIAEMOCTb, 4YTO paclmnpAaet obnactb ero
NPaKTU4eCKoro npmmeHeHmMAa B KayecTBe I'IpOTMBOd)VII]praLI,VIOHHbIX MEpOI’IpVIFITMVI, a TaKXe
MEpOl’IpVIFITMVI npoTms HeyCTOVIHMBOCTM 9TUX TPYHTOB B BOAOHACbIWLEHHOM COCTOAHUU, NpPU
noA3eMHbIX CTPOUTENIbHbIX pa60Tax.

Tabauya 6
MpupoaHan
KoadpdpuumeHt
Cnocob6 3aKkpenneHua | Bupg rpyHToB cTeneHb
dunbTpauumn, m/cyr
BNIAYKHOCTU
MNpocapoyHble nécchl,
néccoBuaHble U HEKOTOpble He 6onee 0,7 | He meHee 0,2
Cnnukatmsayma BUAbl MOKPOBHbIX CYrIMHKOB
Hesasucumo
MecyaHble 0,5-80
OT B/Ia’KHOCTKN
Heszasucmmo
Cmonunsauus MecyaHble 0,5-50
OT B/IA’KHOCTU
MycToTbl 60NLLIOro pasmepa.
TpelnHoBaTble CKabHble, Ona ckanbHbix 0,01. Ona
LlemeHTauusa -
KpYynHOO6/10MOYHbIE U HecKanbHbIX 50
rpaBenuncTble necyaHbole
Mnbl, a TaK»Ke conyTcTByOWMe
WM TJINHbI B CYTIUHKN
bypocmecutenoHoe . Heszasucmmo ot
MArKONIACTUYHOWN, -
3aKkpenaeHune . . BOZOMNPOHMLAEMOCTH
TEKy4YennacTM4YHOM, TeKyden
KOHCUCTEHLM, PbIX/Ible 1 roy ANo Axagessa NOBEILLEHHA
HBAA WA W e e N0 I TOR KA
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cpep,Hei/'l N/IOTHOCTU NeCKU

MpocagoyHble néccbl U

Tepmuueckoe NéccoBuAHbIE CYrIMHKN, Hesasucumo ot
He 6onee 0,5
3aKkpenneHue HenpocagouYHble CYr/IMHKN U BOAOMNPOHNLAEMOCTHU
rJINHbI

Hapagy c yBenMyeHMem MPOYHOCTM 3aKpensieHWe YCTpaHsAeT NpocajoyvyHOCTb /IECCOB,
NECCoBUAHbIX CYTIMHKOB, a TaK¥e HEKOTOPbIX BUAOB MNPOCAA0YHbIX MOKPOBHbIX CYI/IMHKOB, YTO BO
MHOIMX CAy4Yasnx pa3peLlaeT BaXKHYo Npobiemy CTPOUTENbCTBA HA MPOCAA0UYHbIX FPYHTAX.

[ocTuraemble Bcemu cnocobamm 3akpensieHns npeobpasoBaHUs CTPOUTENbHbIX CBOMCTB FPYHTOB
NpPaKTUYeCKN HeobpaTUMbI 1, CNeaoBaTeIbHO, 40/ITOBEYHbI.

Bnarogapa BO3MOXHOCTM 3Ha4YMTENbHO M HeobpaTMMO yay4ywaTb CTPOUTE/IbHbIE CBOWCTBA
FPYHTOB B €CTECTBEHHOM 3a/1eraHMM, 3aKpENIeHMe MOXKET LMPOKO NPUMEHATLCSA B CTPOUTENbCTBE
ans:

" YCW/IEHMA OCHOBAHWUI BHOBb CTPOALLMXCA U CYLLECTBYIOLLNX 343aHUN U COOPYKEHUN;

" ycTpoicTBa PyHAAMEHTOB U APYrnX 3arnyb/ieHHbIX Pa3HOro HasHa4yeHUA KOHCTPYKUWUM 13
3aKpenneHHbIX IPYHTOB;

= yBEJINYEHUS HecyLeln cnocobHOCTN cBali U ApYrMx onop 60/bLIOro AMameTpa;

" C034aHMA NPOTUBOPUALTPALMOHHBIX 3aBEC B KayecTBe MeponpuATUA Mo rMApou3onsaumnmn
HernyboKMx Noa3eMHbIX COOPYHKEHUN N KOHCTPYKLUMNA.

3aKpensieHne TPYHTOB MOMKET TaKMKe LIMPOKO NMPUMEHATLCS B KayecTBe Cleaytolwmx BPEeMEHHO
AEVCTBYOLMNX MEPONPUATUIA ANA:

" yKpensieHMA OTKOCOB MPW BCKPbITUM CTPOUTENbHLIX KOT/IOBAHOB M APYrUX 3eMAHbIX
BblpaboTOK;

" yYCTPOMCTBA MNOAMOPHbIX CTEH M APYrMX PA3HOrO0 Ha3HA4YeHUA 3arnyb6NeHHbIX 3aLUTHbIX
KOHCTPYKLMIN, He0BX0AMMbIX NMPU LMTOBOM NPOX0OAKE NOA3EMHbIX BbIpaboTOK;

" [ONA YyCTPaHeHMA NoABUXKeK cnabblx, HEYCTOMYMBBIX TPYHTOB (B TOM YMCiE M/bIBYHOB), Npw
YCTPOMCTBE TOHHENEN U APYTMX HErTYOOKNX NOA3EMHbIX BblPabOTOK.

Bbibop KOHKpEeTHOro cnocoba 3akpensieHUA rPYHTOB, A TaKKe onpeaeneHne N HasHaAYeHne BCex
TEXHONIOTUYECKMX U APYIMX MapameTpoB U TEXHUYECKUX YCNOBUI 3aKpENnIeHUA OCyLLecTBAAETCA
eOMHbIM TEXHOPAboUMM NPOEKTOM 3aKpenieHuAa TPyHTOB, KOTOpbI 0bbeanHAeT B cebe, Kpome
TOro, 3/1eMeHTbl MPOEKTUPOBAHMUA OPraHM3aLMmM CTPOUTENLCTBA U NPOEKTUPOBAHMA NPOU3BOACTBA
paboT. 9TO AenaeTca B NPOEKTe CO0OPa3HO XapaKTepy BbINOJIHAEMOM CTPOUTENbHOM 3adauw,
WHYXEHEPHO-Te0N0MMYECKUM YCI0BUAM TEPPUTOPUM U TPEOOBAHMUAM K 3aKpenieHHbIM rpyHTaM.

npOGKTOM MOTYT YCTaHaB/IMBaTbCA U 3a44aBaTbCA TaKiXkKe Apyrne crneyuasbHble Tpe6OBaHI/Iﬂ n
FOY A00 Avagesmaa NOBEILIEHHA

e, pabor. 0 SaKpenfeHmo

HAJp0E QNA CTROMTENLCTEE W HLHK

PoCcHM

YKasaHWA No nNpou3BOACTBY PaboT, KOHTPO/O KayectBa M n

29, MrapcH@iA np., 2, Mockaa



FPYHTOB B CAy4aAX YHWUKaAJIbHbIX coopymeHMH MAN 0cob0 CAOMKHbBIX MHXEHEPHO-TEO/TONMHYECKUNX
yCﬂOBMﬁ, €C/IN Ha HUX HE PacnpoCTPaHAKTCA COOTBETCTBYHOLWMNE AGVICTBy}OU.LMe HOPMbI.

MpumeHeHWe Bcex CMocobOB 3aKpPenneHWs ecTecTBEHHbIX TFPYHTOB, KPOMe TepMMUYecKoro,
BO3MO)HO MNpM TemnepaTypax 3aKpennsembiX rPyHTOB He Huxke 0 °C wm TemnepaTypax
MHDBELMPYEMBIX XMMUYECKUX U APYTUX BAXKYLLMX PACTBOPOB He Huxke 5 °C.

[na cneumanbHbIX BUAOB PAaboOT B CIOMHbBIX UHXEHEPHO-Fe0NOTMYECKUX YCIOBMAX, K KOTOPbIM
OTHOCMTCA W 3aKpersieHne TrPyHTOB, pa3paboTKy MNPOEKTOB Mpou3BoAacTBa paboT cornacHo
[EeNCTBYIOWMM HOPMaM [AOMYCKaeTCa NMPOU3BOAUTb KaK MPOEKTHbIM, Tak U NMPOWU3BOACTBEHHbIM
opraHu3aumam.

Ha npakTuke, B CW/Ay Y3KOCNELMANbHOrO XapaKTepa TEeXHONOMMW 3aKPenneHus rpyHTOoB,
NPOEKTUPOBaHNE MPOU3BOACTBA 3TOr0 BMAA PabOT, Kak NPaBWIO, OCYLLECTBAAETCA MPOEKTHOM
opraHusaumert B eOMHOM MPOEKTE 3aKpenjeHus, coBmellalouwem B cebe Bce Tpu BuAa
NPOEeKTMPOBaHMA. BmecTe ¢ Tem, B OTAENbHbIX Cy4anax NMPOEKTMPOBaHME NPOU3BOACTBA PaboT no
3aKPEnIeHmo TPYHTOB YaCTUYHO MM NOJIHOCTbIO MOXET OCYLLECTBAATLCA M MPOU3BOACTBEHHLIMU
opraHM3auusamu.

Mpu paspaboTke BOMPOCOB MPOEKTUPOBAHUA MPOU3BOACTBA PAabOT MO 3aKpensieHuto rpyHTOB
cnepnyeT pyKoBOACTBOBaTbCA MHCTPyKLUMeN No pa3paboTke NPOEKTOB OpraHN3aLnmn CTpoUTeNbCTBa
M NpoekToB npomnssoactea pabot (CHuM 12-01-2004), KoTopas umeeT obuiee 3Ha4yeHMe oA BCex

CnocoboB  3aKpenneHua TPYyHTOB. WHCTPYKLMA, ABNAACL HOPMATUMBHLIM  AOKYMEHTOM,
YyCTaHaBAMBAET COCTaB, COAepKaHMe W MNopAfoK pPa3paboTKM W YTBEPXKAEHMA MNPOEKTOB
opraHv3aummn 1 Npomn3BoACTBa PaborT.

B npeporatmBy npoekTMpoBaHMA npomsBoacTBa pabor cornacHo CHul  12-01-2004,

NMPUMEHNTENBHO K 3aKpenaeHUo rpyHTOB, BXOAAT cheayrouime OCHOBHbIE MOJTOXKEHUA!

a) cocTaBneHWe KaleHAapHOro njaHa npou3BoAcCTBa PaboT MO 3aKpenneHut FpyHTOB, B
KOTOPOM Ha ocHoBe ob6bemoB pabor wu TexHonormm cnocoboB yCTaHABAMBAKOTCA
nocnenoBaTeslbHbI - MOPAAOK W CPOKU  BbIMOJIHEHUA  OTAENbHbIX  BMAOB  pabor,
onpeaenAlTcs NoTPebHOCTM B TPYAOBbIX M APYrMX Pecypcax, a TaKKe yCTaHaB/MBAKOTCA
CPOKM NOCTaBKM OTAENbHbIX BUAOB 060PYA0BAHNA U MATEPUANOB;

6) pa3paboTKa CTPOUTENLHOIO reHNIaHa C HAHECEHWEM HA HEro PACNONOMKEHMA TPAHCMOPTHbIX
nyTen, ceteln BOAOCHAOMKEHMWA, KaHaAU3aLMW, 3SNEKTPOCHabXKeHWsa, TennocHabxKeHus,
CneLumanbHbIX TEXHO/IOTMYECKUX Y3/10B U YCTAaHOBOK, CKMA[0B A1 MATEPUANoB WU APYrux
BPEMEHHbIX MOCTPOEK W YCTPOWCTB, HEOOXOAMMbIX AAA npomsBoacTBa pabot. [eHnnaH
AonosHAeTca rpadvMKaMm  MOCTYN/AeHMA Ha OODBEKT maTepuanoB U CneumanbHoro
obopynoBaHMA, a TakxKe rpadmkamm noTpebHocTe B paboumx Kagpax M B OCHOBHbIX
CTPOUTENbHBIX MALUNHAX;

FOy ANC ALagensMa NoBEILWeHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm
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B) COCTAaBNEHME TEXHONOTMYECKMX KapT WAN  TEXHONOTMYECKUX CXEM C  OMUCAHUEM
nocnenoBaTelbHOCTM M METo40B NpPoM3BOACTBA PaboT M CTOMMOCTM TpyaosaTpaT u
noTpebHOCTN B MexaHM3Max U maTepuanax no stanam;

r) NpoekTHas npopaboTKa peleHuid No TeXHUKe 6e30MacHOCTU, OxXpaHe Tpyda M OXpaHe
OKpyrKalowen cpedbl, a Takxe gpyrne, obwme ans BCex CNOCOOOB 3aKpenseHus,
NONOMKEHUS.

YunTbiBan, UYTO 3aKpPEnNeHWe FPyHTOB B TEXHOJ/IOTMYECKOM OTHOLWIEHMM MpeacTaBaseT cobol
pPaboTbl UCKNOUUTENBHO CKPbITbIE, NX NPOU3BOACTBO AOJI}KHO COMPOBOXAATbCA MEPONPUATUAMMU
MO KOHTPO/IIO KayecTBa 3aKpenieHus W BeAeHUEeM WUCNONHUTENIbHOM  AOKYMEHTauum,
OTBEYAILMMM CaMbIM BbICOKUM TPEOOBAHUAM K HaZEKHOCTHU.

HeobxoaMmoe KauyecTBO, COr/facHO 3TMM TpeboBaHMAM, obecneuymBaeTca Pa3HOCTOPOHHUMU
MEpPONPUATUAMM MO KOHTPO/IIO KayecTBa, OCYLLECTBAAEMbIMA A0, BO BPEMA M MOC/e 3aBepLIeHMUA
paboT Mo 3aKpeneHuUIo rPYHTOB M PacnpoOCTPaHAEMbIMU Ha BCe cnocobbl.

[Ona nNpoBepKM NPaBWUIbHOCTU 3a/I0KEHHbIX B MPOEKT MapamMeTpPoB 3aKpenieHusa Ha
nepBoHayasibHOM 3Tane paboT Mo 3aKpenjeHuto, Ha onpeaeneHHOM OrpaHUYEeHHON BeNNYUHbI
y4yacTKe, NPOM3BOAMUTCA BCKPbITUE 3aKPEM/IEHHOrO Ha 3TOM Y4YacTKe MacCMBa CKBaXKMHaMU W
wypdamm ¢ obcnesoBaHMeM ero KOHOUrypauuum M pasmepos, CMMOWHOCTM U OAHOPOLHOCTU
3aKpPENJIEHNA U C OTOOPOM 3aKpensieHHbIX 00pa3uoB A/a /1abopaTOpPHbIX UCCNedOoBaHUN; Ha
oTobpaHHbIX 06pasuax onpeaenarT MNPOYHOCTHble UM AedOPMaLMOHHbIE XaPaKTEPUCTUKU U
BOZOCTOMKOCTb 3aKpen/ieHHbIX TPyHTOB. [0 pesynbTaTam BCKPbITUA M 0b6cnesoBaHMA [aeTcs
OLEHKa COOTBETCTBMA KauyecTBa 3aKpernjieHua MPOEKTHbIM TpeboBaHWAM, a cnepoBaTesbHO, U
NPaBWU/IbHOCTU 334aHHbIX MPOEKTOM NapameTpPOoB 3aKpenaeHus.

BBuay OTCYTCTBMA TEepMUHA [AaHHOE MEPONpPUATUE MO KOHTPOJIKO KayecTBa 3akpenieHus
npegnaraeTcsa HasbiBaTb KOHTPOIbHbIM 3aKPENIeHNEM.

O6bem paboT NO KOHTPOJIbHOMY 3aKpenJieHUO YCTaHaB/IMBAETCA NPOEKTOM B 3aBUCUMMOCTU OT
ob6bema 3akpenseHuns, og4HOPOAHOCTU FPYHTOBbIX U APYIUX UHKEHEPHO-Te0N0rMYeCcKnx yCaoBUN.
K BCKPbITUIO 3aKPEnNeHHOro MaccvMBa CKBaXKMHamMM W wypdamu cnegyet npuctynatb C
onpeaeneHHOM BblAEPKKOM BO BPEMEHM, MO 3aBepLUEHNN Habopa NPOYHOCTH.

Echv B pesynbTate  KOHTPONLHOIO  3aKpenneHus  ObHapyKMBaeTcs  HeZonycTMmoe
HEeCoOTBETCTBME KAYecTBa 3aKpenieHns NPOEeKTHbIM TpeboBaHMUAM, TO aBTOPCKUIA HAA30pP AO/KEH
BHECTM B MPOEKT 3aKpenneHus COOTBETCTBYIOLLME KOPPEKTMBLI, MOCAEe Yero npou3BOAATCA
NOBTOPHbIE KOHTPO/IbHbIE 3aKPENIEHNA A0 YCTPAHEHUA HECOOTBETCTBMA.

[Na KOHTPONSA 3a BbINOJAHEHWEM 33a4aHHbIX MPOEKTOM NapaMeTPOB U TEXHUYECKUX YCIOBUI (OT
yero 0COBEHHO CWUIbHO 3aBUCUT KaAyecTBO 3aKPEneHus) nNpPou3BOACTBO PaboT [O0MKHO
CONpPOBOXKAATbCA  06A3aTeNbHOM, XOPOWO NPOAYMAHHOWM d)MKcall__g,y!e;LVl COOTBETCTBYIOLLMX
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KOHTpONb KauyecTBa 3aKpen/sieHMA FPYHTOB B 3TOM C/lydae 3aK/AH4YaeTcA B CMCTEMATUYECKOM
npoBepKe COOTBETCTBMA 3aPUKCMPOBAHHLIX B WCMOAHUTENbHOM [OKYMEHTALUMU [aHHbIX O
npoun3BoACTBE PaAabOT C NPOEKTHbIMWU AaHHbIMU. MNpyu 0BHapy*KEHMM HECOOTBETCTBUIN aBTOPCKUMN
HaA30p M Npou3BOAUTENM pPaAbOT AO0/KHbI ONEPaTMBHO NPUHMMATb Heobxoaumble Mepbl K
06a3aTenbHOMY BbINOJIHEHUIO MPOEKTHbIX TPEOOBAHUM, a TaK¥Ke Mepbl MO 3aKpPensieHuto
HeKayecTBeHHO 06paboTaHHbIX Y4aCTKOB B 3aKpenaseMoM MaccuBe.

[Na OKOHYaTeNbHOM NPUEMKM PaboT KOHTPO/b KayecTBa 3aKpeneHus rPyHTOB Mo OTAENbHbIM
¢dparmeHTam BO BpemsA NpoM3BOACTBA PabOT UM NO 3aKPENIAEMOMY MACCMBY B LLEJIOM, MOCAE UX
3aBeplUeHNna, OOMKEH NPOU3BOAUTLCA MNYyTEM HEMOCPEACTBEHHOTO BCKPbITUA 3aKPEnasemoro
MaccMBa CKBaXKMHamu n wypdpamu c otbopom obpasuoB 1 nposegeHMem obcaeaoBaHUA NO Tem
e No3nLMAM, YTO U MPU KOHTPOJIbHOM 3aKpenieHum.

Mpn 6Gonbwmnx obbemax 3aKpenuTesbHbIX pPaboT HEenoCPeAcTBEHHbI KOHTPOJIb KayecTsa
3aKkpenneHua bypeHvem UM WypdOBaHMEM MOMKET coyeTaTbCsl ¢ obcnesoBaHMEM KayecTBa
3aKpenneHns reosaNeKTPUYecKMM MeTo40M.

CoOoTBETCTBME MPUMEHAEMbIX MNPU 3aKPENIEHUN T[PYHTOB MUCXOAHbIX W nepepaboTaHHbIX
(paboumnx) matepunanos (peareHToB, UemeHTa, Tonauea) NOCTam M NPOEKTHbIM TpeboBaHMAM
onpeaensaeTca nabopaTopHbIMM paboTamu Mo ONpPeaeNeHn0 COOTBETCTBYHOLUMX XapaKTepPUCTUK
MaTepuasnos.

B 4MCNIO OCHOBHbIX MEPONPUATMIA B HAaCTM OpraHM3aLmm paboT No 3aKpenseHnto rpyHToB BXOAAT
NoAroToBUTENbHbIE  PaboTbl,  MaTepuanbHO-TEXHMYECKOe  obecneyeHuve,  MexaHu3aLuus,
opraHusaums paboTbl TpaHCMoOpTa, onepaTUBHOE NIAHUPOBAHUE U OpraHM3aLma Tpyaa.

OpraHusauma paboT BbINOMHAETCA MO eAMHOMY MNPOEKTY 3aKpenneHua T[PYHTOB, KOTOPbI
pa3pabaTbiBaeTCs MPOEKTHOM OpraHuM3auuert U BKAOYaeT B ceba Hapsgy C APYrMMKM BUOAMM
NPOEKTUPOBAHMUA U BONPOCHI OPraHU3aLLMm CTPOUTEIbHOTO NPOU3BOACTBA.

Meponpuatna no opraHusauumM paboT B NpMBEAEHHOM Bbille COCTAaBE OCYLLECTB/AOTCA
NPOU3BOACTBEHHON OpraHu3auMen, BbiNOAHAKOWENM pPaboTbl NO  3aKPEMJIEHUIO TPYHTOB,
pykoBoactBysicb CHuI 12-01-2004 «OpraHusaums CTPOUTENbCTBa» U TpeboBaHMAMM MPOEKTA.

MNonoxkeHnsa un TpebosaHua CHuI 12-01-2004 umetoT obuiee 3HayYeHMe AAA8 Bcex Ccrnocobos
3aKpenaeHns rpyHToB.

Mpu npoussoacTee pPaboT MO 3aKpenseHutd FPYHTOB BCEMU crnocobamu A0NXKHbI CTPOro
cobntogaTbca NpaBuaa No TEXHUKe 6G€30MNacHOCTM NPU CTPOUTENbHbLIX U FOPHbIX paboTax, a TaKKe
npu pabotax Ha MNapPOBbIX, KOMMPECCOPHbIX, FMMAPABAMYECKMX M INEKTPUUYECKUX YCTAHOBKaX
cornacHo CHumI 12-03-2001 1 CHul1 12-04-2002.
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Mpwn 3aKkpenneHuMu rpyHTOB cnocobamm C MNPUMEHEHMEM TOKCUYHbIX MaTepPMaNoB WU C
BblAeNleHMeM AA0BUTbIX OTXOL0B Kpome cobBAoAeHWA NpaBuA  MPOTUMBOMOMAPHOW U
NPOTMBOB3PbLIBHOW OXpaHbl [AO/KHblI cobAoAaTbCA cneuuanbHble TpeboBaHMA MO  3awuTe
paboyero nepcoHana OT BpegHblX BAMAHWM, a TaKXKe MO 3aluMTe MNOYBbl, FPYHTOBbLIX BOA,
aTMOChepHOro BO3A4yXa, TEPPUTOPUM U MOMELLEHUN OT 3arpA3HeHWn. ITU  chneunasibHble
TpeboBaHMA  KacaloTcA  TPAHCMOPTUPOBKW,  CKAAAMPOBAHMA  MATEPUAsioB,  MPOMbIBKMU
TEXHONOrMYecKoro obopyaoBaHMA, 3BaKyaL MM TEXHONOTMYECKUX OTXOAO0B, BEHTUAALMM pPabounx
NOMeLLLEHWI, a TaK}Ke obecneyeHna NnepcoHana cpeacTBaMm MHANBUAYANbHOM 3aLUUTDI.

K cnocobam 3akpensieHus, obnagaowmm 6osiee Uam meHee 3Ha4YUTEe/IbHOM TOKCUYHOCTbIO, MpU
KOTOPbIX HEOBXOAMMO CcOobNtOAEHNE CneunanbHbIX TPe6oBaHUI TEXHUKN 6E30NacHOCTU U OXPaHbl
OKpy)Kalowen cpeabl, OTHOCATCA HeKoTopble MoauduKaumm cnocoboB CcUAMKATM3AUUKN U
CMO/IM3aUMKN, a TaKKe TepMMYecKoe 3aKpernsieHuMe, Npu KOTOPOM B aTmocdepy BbloenarTca
BpeAHble rasbl.

PaboTbl NO 3aKPENIEHUIO TPYHTOB BbIMO/HAKTCA CTPOro MO NPOEKTY. M3MeHeHMUA NPoeKTa Uau
OTK/NOHEHMA OT Hero AOMYCKAlTCA NMWb C COrNAacusA NPOEKTHOM OpraHu3auun, paspaboTtasluel
NPOEKT 3aKpenneHus, 1 0GOPMAAIOTCA aKTOM.

[o Havana paboT nNo 3aKpenseHuto rPyHTOB HEOOXOAMMO YTOYHUTb U CTPOrO Y4YMTbIBATb NpU
npoun3BoACTBE PaboT pacnosioKeHne NoA3eMHbIX KOMMYHMKauuMi (BOAONPOBOA, KaHa/iv3aums,
KabenbHaa ceTb, ra3 u Ap.), a TaKXKe PaCrnosioKeHNe U COCTOAHWE COOPYKEHWUN, HaxoOAMXCA
861131 061aCTU 3aKpenneHus.

C uenblo HAaKOMJIeHUs HaTYPHbIX AaHHbIX 06 3PDEKTUBHOCTM MEPONPUATUIA MO 3aKPENIEHUIO
TPYHTOB M 3aKOHOMEPHOCTAX MpoLecca 3aTyxaHua pedpopmauuii, 3a ocagkamu ¢yHAAMEHTOB
30aHUN U COOPY)KEHUM, BO3BOAMMbBIX HA 3aKPEMnJIEHHOM OCHOBAaHWW MAM Ha yHAAMEHTAx M3
3aKpPENNEeHHbIX TPYHTOB, JKeNaTefbHO YCTaHAaBAMBATb WHCTPYMEHTA/NIbHOE reofe3nyeckoe
HabntogeHMe MO MapKam B Nepuosa NOCTPOMKN U NOCAE CAAYUN COOPYKEHUM B IKCNAyaTauumio, A0
npeKkpaleHusa gebopmaumi.

MpuemKkol paboT NO 3aKpenieHUto TPYyHTOB [AO/MKHO OblTb NPOBEPEHO M YCTAHOB/IEHO
COOTBETCTBME TPebOBaHMAM MPOEKTA KOHPUIypauum M pasmepoB 3aKPensieHHOro MaccuBa Mau
OTAEe/IbHbIX OMOP, XapPaKTePUCTUK MPOYHOCTHLIX M AedPOPMALMOHHBIX CBOMCTB 3aKpernsieHHbIX
FPYHTOB, CM/IOWHOCTM W OAHOPOAHOCTM 3aKPEnieHus W ApYyrux MNokasaTenel KayecTsa
3aKpenieHna rpyHToB.

Mpuemka pabot npousBoAMTCA Komuccuen CNeumanncTos, YKOMM/IEKTOBAHHOM
npeacTaBUTENAMMN 3aUHTEPECOBAHHbIX OPraHM3aLUniA U opraHM3aUnii - ucnonHuTenei pabor.

NMpuemKa ocywecTBnAeTcA Ha OCHOBe COMoCTaB/ieHUA I'IpOGKTHOl‘;I M UCMOJHUTENbHOM
AOKYMEHTauun no npon3soacrtey pa60T MU AaHHbIX MO KOHTPOO KA4Y€CTBA 3aKPENJIEHNA, d TAKXKE
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BU3ya/ibHbIM OCMOTPOM 3aKpenaieHHbIX MmaCCuBOB B 06HaxKeHUsx Luypd)os N 3aKpenneHHbIX
FPYHTOB B KEPHAX N3 KOHTPOJIbHbIX CKBa*XUH.

Ona npuemkn paboT A0NXKHbI BbiTb npeacTaBAeHbl TexHopabouuii MPOeKT U caeayoLlas
NCMNOJIHUTE/IbHAA U KOHTPOIbHAA AOKYMEHTaLMA:

" MacwTabHble nAaHbl U NpodUAM 3aKpenseHHbIX MAccMBOB (onop) ¢ 0603Ha4YeHUAMMU
baKTUYECKMX [AaHHbIX O MeCTOMONOXEHUN B NNAAaHE WHbEKTOPOB, MWHBEKLMOHHbIX,
TEPMUYECKMX, BYpOCMECUTEIbHbIX, TEPMOMETPUYECKUX U KOHTPOIbHbIX CKBAXKMH U WypdoB.,
a TakkKe C o06003HaYeHMEM [aHHbIX O MECTOMOJIOXKEHUN 31EMEHTOB  (3aX0A40K)
TEXHOIOTMYECKON 06paboTKM TPyHTOB MO rAybMHE M O BbINOJHEHHbIX HOPMAx 3TOM
06paboTKu;

" TeXHWYecKMe NnacnopTa Ha UCMONb30BaHHbIE ANA 3aKPENneHUA TPYHTOB MaTepuanbl;

" JKypHanbl NPOM3BOACTBA PAaboT Mo ycTaHOBAEHHOW GOpME;

" pe3ynbTaTbl MEPONPUATUIA NO KOHTPOKO KAYeCcTBa 3aKpenIeHUA rpyHTOB.

an O6Hapy)KEHMM HECOOTBETCTBMA KayeCTBa 3aKpenneHunAa Tpe6OBaHMﬂN\ NPOEKTa Komuccuen
HAa3HA4YakoTCA, a CTPOUTENAMWU BbINOJTHAKOTCA HEO6XO,CI|MMbIe AONONHUTENNbHbIE pa6OTbI no
YCTPaHEHUIO 3TUX HECOOTBETCTBUM.

Kpome TpeboBaHM M MONOXKEHWN MO OCHOBHLIM 3/1€MEHTAM NMPOU3BOACTBA 3aKPEnUTENbHbIX
paboT, umerowmx obuiee 3HaYeHMe AnA BCeX CnocoboB (MO MPOEKTMPOBAHUIO MPOU3BOACTBA
paboT, KOHTPONK KayecTBa 3aKpensieHusa, OopraHM3auun npousBoacTBa paboT, TexHuKe
6e30MacHOCTU WM OXpaHe OKpyXKalolWen cpegbl M NO MNpaBunam nNpUemMKM paboT), Kaabli
KOHKPETHbIN cnocob 3akpenseHuMa MO YKa3aHHbIM Bbille WU APYrMM 371emeHTaM Npou3BOACTBA
paboT moxkeT umeTb cBoM cobcTBEHHbIe TpeboBaHUA M NONOXKEHUA, 0OyCNOBNEHHbIE cneunduKomn
3TuX cnocobos.

O ponosiHUTeNbHbIX cneunduyeckmx TpeboBaHMAX KOHKPETHbIX cnocoboB 3aKkpensieHus byaert
CKa3aHOo HuXKe.

O6wMm npaBuIOM B OTHOLWIEHUWM OONONHUTE/bHbIX TpeboBaHWI ABNAETCA TO, YTO BO BCEX
CNy4YasAXx OHWM [OJIKHbl YTOYHATbLCA MPOEKTOM B 3aBUCMMOCTM OT KOHKPETHbIX YCNOBUM
npoussoAcTea pabor.

TepmuuecKoe ykpenneHue rpyHToB

Tepmunyeckoe yKpenneHuwe TPYHTOB 3aKAlO4aeTca B 06XuUre NeccoBUAHbIX WM MOPUCTLIX
CYTMMHUCTBIX TPYHTOB pPaCKaZieHHbIMW Tra3amu 4epe3 npobypeHHble B TPYHTE CKBAaXKWUHbI
anametpom 10...20 cm. CKBa*KMHbI NPOOypMBatOT B LLAXMATHOM MOPSIAKE HA PACCTOAHUM APYr OT
apyra 2..3 M M1 Ha raybuHy Ao 15 m, cBepxy yCTbe CKBaXMHbl «3aKaH4YMBaeTCA OGETOHHbIM
Oro/I0BKOM, B KOTOPOM pa3mellaetca GOpCyHKa ANA CKUraHUA TONAWBa. R 2701, PoRCYHKe no
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CaMOCTOATENIbHbIM LINAHFAM NOAAETCSA TOMIMBO M CXKaTblii BO34yX. TONIMBO MOXKET NPUMEHATLCA
xugroe (HedpTb, MasyT, cONAPOBOE MacC/i0) UAK ra3oobpasHoe (NPUPOAHbIN UAWN FeHepPaTOPHbIN
ras). CxKaTbli1 BO34yX Nogaetcsa noa U3bbITOYHbIM AaBneHnem, npesbliwatowmnm Ha 0,15...0,5 atm
(15...50 kMNa) pasneHne B TpybonpoBoge ¢ Tonameom, 6aarogapa 3ToMy M3bbITOYHOE AaBneHue
NO3BO/IAET OTPbLIBATb N1aMA OT GOPCYHKM M PACNPOCTPaAHATL €r0 Ha BCHO MYyOUHY CKBaXKUHbI.

B npouecce 06)Kura B CKBa*kMHe nopgaeprkmpaetca TemnepaTtypa 600...1100°C. 3a cyeT TaKoM
BbICOKOM TeMnepaTypbl NPOUCXOAMUT NPOLECC PAaCchaBAeHUA U NOC/NeAYOLWEro CNekaHua rpyHTa.
O6xur moxket npogoskateca 5... 10 cyT., B pe3ynbTaTe obpasyeTca Kepamuyeckas cBas
Anametpom 2..3 M. Pacxog TonamBa 3a Becb nepuog obxura coctasnseT o 100 Kr/nor.m
CKBaXXMHbI. [IpoYHOCTb rpyHTa B cpegHem 1,0... 1,2 Mla, HoO moxeT goxoautb g4o 10 Mrla.

LlemeHTauuaA rpyHTOBbIX OCHOBAHUM € 3a6MBKOIA MHBEKTOPOB

LlemeHTauma BbINOHAGTCA rycTbiMM pacTtBopamu ¢ B:L, 1-0,8. [1ns yaydlleHMa CBONCTB, a TaK:Ke B
LUenax nony4yeHUMs MWHUMANbHOTO BOLOOTAENEeHMA B pacTBop n[o06aBnAwTcA OEHTOHWUT B
Konunyectee 0 10% ot macchl uemeHTa. Mapka uemeHTa He HuKe 300.

Pabounii pacTBop NpuUroTaBAMBaeTCA B Caeadyloweir nocnenoBaTeNbHOCTU: BOAA - OEHTOHMUT -
uemeHT. Bpema nepemelunsaHns 6€HTOHMUTA C BOAOM B 3aBUCMMOCTM OT ero Kadectsa 20-60 MuH.
Bpemsa nepemelimBaHuA LLeMeHTa - 5 MUH.

PacTBop A0/KeH oTBevaTh cneayrolmm TpebosaHmMam: naoTHocTb 1,48-1,52 r/cm, pacnabis no
kKoHycy AsHUW 16-20, sBogooTaeneHne He 6onee 2-3 %.

B TeyeHMe cCMmeHbl [OMKHbI OTOMpaTbca o06pasubl pacTBopa ANA  ONpeaeneHus  ero
XapPaKTEePUCTUK, a TaKKe KYBUKOBOM NPOYHOCTM Ha 7-e U 28-e CYTKM.

LlemeHTauua NnpPpon3BOANTCA YHEPE3 TAMMNOHDbI, Pa3XKMMaeMble B d)yH,u,ameHTax.

B Tex cnyuyasax, Korga BbINONHEHWE 3TOW onepauuu 3aTPyAHUTENbHO-TYOOKOoe 3anoXKeHue
bYHAAMEHTOB, UX HE3HAYUTENIbHAA MOLLHOCTb (N/MTa), N0X0e COCTOAHME KNAZKW - JOMNYCKaeTcA
YyCTaHOBKa TamnoHa B obcagHou Tpybe. C 3TON Lenbio NPOEKTOM A0/KHA ObiTb NpesycMoTpeHa
uemeHTauma 3aTtpybHoro npocTpaHcTBa o06cagHoli Tpybbl. [locne  BbICTOMKM  CKBaXKMHA
pa3bypuBaeTca BHOBb.

LlemeHTaums [OMKHA NPOUM3BOAMTBLCA A0 YC/NOBHOTO OTKAasa, 3a KOTOPbIM MpUHMMAETcA
yCTaHOBMBLUMICA B TeyeHue 5-10 muH pacxog 0,5 /A/MMH NpU YCTaHOB/IEHHOM MPOEKTOM
MaKCMMaNbHOM AaBAEHMUMN.

FoY ANC Axagesa NOBEILLEHHA
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OQAHaKo, yunTbiBas, YTO B YCNOBUAX LLEEMEHTALUKN NOA, CYLLECTBYIOLWMMM COOPYHKEHUAMWN BCEraa
CYLLLECTBYET OMaCHOCTb BbIBOAA NOA3EMHbIX KOMMYHMKaLMIA U3 CTPOSA M3-3a CyYalHbIX BbIXOAOB B
HUX PacTBOPOB, 06BEMbI 3aKauyMBAaEMOro PacTBOPa B CKBAXKMHY Ha MPaAKTUKE OrpaHMYMBalOTCA
06bI4HO HOPMOIA B 3-6 M. C 3TOM e LeNbio yaeNbHbIA pacxoa cHuKaeTtcsa 4o 50 1/MUH.

Cny»kbbl 3KCN/yaTaLUK COOPYKeHUA 06s3aHbl CAeANTb 33 BOSMOXHbIMU BbIXOAAMM LLEEMEHTHbIX
PacTBOPOB B CUCTEMY MOA3EMHbIX KOMMYHUKALMIN M KaHANOB U B C/Ty4YasX BbIXOA40B CBOEBPEMEHHO
n3BeLaTb 06 3TOM UCNONHUTENEN LEMEHTALMOHHbIX paboT.

Pabouyee gaBneHuWe yTOYHSETCS B XO4e MPOM3BOACTBA PaboT n obblyHO He npesbiwaet 0,2-0,3
MTMa.

HarHeTaHue pPacTBOpPOB BbLIMNOJIHAETCA, KaK npaswuno, 6es nepepbiBOB. OcTaHoOBKM B npouecce
HarHeTaHmMA JoNyCKakoTCA B CAedyrowmnx HeO6XO,CI,MMbIX cnyyaax:

" pacTBOp 06X04MUT TAMMOH U U3IMBAETCA U3 CKBAXKMHbI;

" pPacTBOP M3/IMBAETCA U3 COCEAHUNX CKBAXKUH;

" MpW BbIXOAE PACTBOPaA Yepes TPELUHbI Ha NOBEPXHOCTb;

" MpW BbIXOAE PACTBOPA B MOA3EMHbIE KOMMYHMKaL MM, KaHanbl.

Bo Bcex aTUX cay4vyasax TaMrnoH M3BJIeKaeTCA, CKBaXKMHe aaeTtcA BbICTOMKaA B TeyeHue 1 CyT, nocne
yero Ll,EMEHTHbIﬁ KaMeHb pa36prBaeTc;| M HarHeTaHne npomnsBoanTCcA NOBTOPHO.

Mocne 3aBepweHUs paboT Ha oTAenbHbix ¢parmeHTax obcagHble Tpybbl M3B/AEKalOTCA M
CKBaXUHbl IMKBUAMPYIOTCA IMMHOLLEMEHTHBIM WU LLEMEHTHO-NEecYaHbIM PacTBOPOM. JIMKBUAALMA
CKBaYXWMH NMPOU3BOAUTCA Yepes ONyLLEeHHYO Ha 3260 U NoCTeNeHHO NogHMMaemMyto Tpyby.

Mocne MHBEKUMW TaMMNOH MPOMbIBAaeTcA BOAOW. HenpemeHHoe yCl0BME MPOMBIBKM - C/MB
NPOMbIBHbIX BOJ, B €MKOCTU, U3 KOTOPbIX OHM NEPEKaYyMBaloTca B 06LLYH0 eMKOCTb MK 3ymnd Ha
PacTBOPHOM Y3/€e, OTKYAa XUAKOCTb BbIBO3UTCA aBTOLMCTEPHAMM B YCTAaHOB/IEHHOE 3aKa3unmKammu
MECTO C/MBa. DTU e TpeboBaHMA PACMNPOCTPAHATCA Ha MPOMbIBKY BCEM LeMEHTaLMOHHOWM
cuctembl. [11a 3TOro MPOEKTOM MpeayCcMaTpUBalOTCA TEXHOIOTMYECKUE JIMHUM  NepeKayvku
NPOMbIBHbIX BOA,

B xoae paboT no AaHHbIM UCMONHUTENbHOW AOKYMEHTALMM HAa3HAYalOTCA KOHTPO/IbHbIE, @ MpU
HeobXxoAMMOCTU U AONONHUTENbHbIE Paboyme CKBAXKMHbI.

YCTPOMCTBO UHBEKTOPOB

Bbi6bOp MHBbEKLMOHHOrO 060pYA0BaAHUA AOMKEH NPOU3BOAUTLCA C YYETOM YAE/bHbIX PAacX040B,
NHBEKTOROBAOTRYKAEMbIX
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3a6MBKOM, [O/IKHbI NPUMEHATLCA CTa/lbHble LLENbHOTAHYTbIE TPYObl C BHYTPEHHUM AMAaMETPOM OT
25 go 50 mm. [nA HarHeTaHWs KUC/bIX PacTBOPOB c/edyeT npeaycMaTpuBaTb MPUMEHeHUe
KMCNOTOYNOPHbIX HAaCOCOB.

MHbeKTOpbl npeactaBaatloT coboit BHeapsiemble TeM WAM  UHbIM  Cnocobom B TPYHTHI
cneumanbHble YCTPOMCTBA, NOCPEACTBOM KOTOPbLIX OCYLLECTBAAETCA HAarHeTaHWEe 3aKpenAroLLnX
peareHToB B rPyHTbl nog AaBneHuvem. [ns Bcex cnocoboB WMHBEKTOPbl ABAAKTCA Haubonee
OTBETCTBEHHbIM 3/1IeMEHTOM 060pYyAOBaHUA, NPUMEHAEMOTO NPU MHBEKLMOHHOM 3aKpenieHuu
rPYHTOB.

B HacToAuwlee Bpema B MPAKTUKE WHBEKLUMOHHOTO XMM3AKpPEenaeHuUa T[PyHTOB LIMPOKO
NPUMEHAIOTCA MHBEKTOPbI CNeayHoLWMX TPEX TUMOB KOHCTPYKLINIA:

" 336MBHblEe MHBEKTOPbI, NpeaHa3HaYeHHble AR CUAMKATM3ALMKM U CMOIU3ALMK MecyaHbIX
FPYHTOB OAHOTO M TOrO }Ke CeYeHus, ANA CUAMKATU3ALUMM NPOCALOYHbIX IECCOBbIX FPYHTOB
NHBEKTOPbI NEPEMEHHOTO CeYeHus;

" WHBEKTOPbI-TAMMOHbI, MpPeAHa3HayeHHble ANA CUAMKATM3auMM MNPOCaAO0YHbIX JIECCOBbIX
FPYHTOB Ha 6onblwime rAybuHbl M ANA  YKPENUTENbHOW UEeMeHTaLuuMu TPyHTOB 4Yepes
NHBEKLMOHHbIE CKBAXKMHbI;

" WHBEKTOPbl MAHMKETHO-TAMMOHHOIO TUMNa , NpPeAHa3HAYeHHble AN 3aKPenieHus rpyHToB
yepes CKBaXKMHbI B 0COHO CNOMKHbIX FTE0IOTMYECKUX U TUAPOre0NOTMYECKUX YC0BUSAX.

Mpu 3aKpenseHnn rPyHTOB MO FOPM3OHTA/IbHOM TEXHOOTUW C 3a43aBNIMBAHUEM UHBEKTOPOB W3
TEXHO/NIOTMYECKUX BbIPABOTOK NPUMEHAETCA HECKONIbKO W3MEHEHHbI BapUaHT MaHMKeTHO-
TaMMOHHOTO MHBEKTOPA, KOHCTPYKTMBHO NPUCNOCOBNEHHDBIN K 3343B/IMBAHUIO B TPYHTbI KOJIOHHbI

Tpy6.

33a6MBHOIN MHBEKTOP ANA 3aKPErneHns necyaHbiX rPYHTOB COCTOMT M3 HAro/JI0BHUKA, KOIOHHbI
rNyXux 38eHbeB TPYH, NnepdopmnpoBaHHOro 3BeHa, HAKOHEYHUKA U COEANHUTENbHbIX YacTel.

KONIOHHY ryxux Tpyb MHBEKTOPA COCTaBAIOT U3 3BEHbEB AJIMHOM 1-1,5 M, UMEOLWMX Ha KOHLaX
BHYTPEHHIOI MeTpUuYecKyto pe3bby Ha aanHe 35 mm. 3BeHbsA TPyb COeaMHAIT HUMNMNenem.
MNepdopnpoBaHHOE 3BEHO MHBbEKTOPA 06bI4HO uMmeeT aaunHy 0,5-1,5 m 1 oTBepCcTUA AMamMeTpom 2-
3 mm.

Fay AN AvagermA NOBLILLEHHA
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Puc. 14. Cxema ZuapGBfIUHECKOZO 30008/1UBAHUS MAHHEMHO-MAMIMTOHHbIX UHbEeKmMopos u3

MexXHO102UYecKUX 8bIpaboMOoK MpuU CUAUKAMU3AUUU U CMOAU3AYUU 2pYHMOE 10 20pU30HMAs1bHOU

mexHos02uu - 8u0 cOOKY, 8UO ceepxy;

1 - ynopHaa nauma; 2 - 2udpasaudeckue yuauHopbl; 3 - cmanbHaa pama; 4 - no08UMHAA Kapemka; 5 -
UHBEKMOPHbIEe Nep@hopuposaHHsie mpybsl; 6 - pe3uHo8bIe KObUA C MPOKOAAMU; 7 - KperaeHUe CMeHOoK

8bipabomku.
ToALWMHA CTEHOK LLeIbHOTAHYTbIX TPYO He meHee 8 mm

MoepyxeHue uHbekmopos, bypeHue UHbEKYUOHHbIX CKEBAHCUH

MpW NOrpyeHMn MHBLEKTOPOB B TPYHTbl U BYpeHUM CKBaXKMH
cnepyetr MNpUHUMaTb Mepbl, Npeaynpexaatowme OTKAOHEHUA
WHBEKTOPOB U CKBAXKMH OT MPOEKTHOrO HamnpaB/iEeHUsA YCTAaHOBKOW
KOHAYKTOPOB.  MaKCMMasibHble  OTK/NIOHEHWS  HE  AOJIKHbI
npesbiwaTtb Npu rnybuHe go 40 m - 1 %, a npu 6onben rnybuHe -
0,5 %.

MpyM  CUAMKATU3ALUMM M CMOJIM3ALMM  TPYHTOB OCHOBAHMM
CYLLECTBYHOLLMX COOPYKEHWUIN B CTECHEHHbIX YCI0BUAX NOTPYKEHNE
MHBEKTOPOB MOMKHO MPOM3BOAMTL M3 CMeunanbHO MPONAEHHbIX
TEXHONIOTMYECKMUX KOOALEB.

Puc. 15. TexHosno2u4yeckasa cxema cuaukamusayuu
MPOCAOOYHBIX /1ECCOBBIX 2PYHMOB Yepe3 CKBAHUHbI

1 - CMeHKu CcKeaycuHbl, 2 - wWaaHe 014 noda4yu
30Kpenaauwe2o0 pacmeopad; 3 - UHbeKmMop-mamrmoH; 4 -
2pyHmossIli maccus, 3axkpenneHHslli 08ymMsa 30X00KaMU.
MpumeyaHue. MMpu 3akpenaneHUU NPocadoyHbIX
2pyHMos Ha 2aybuHy bosee 15 m uHbeKmopsl mo2ym
3a6usamocsA 8 npedsapumesnsHo npobypeHHole
CKBAMCUHbI.

Pacmbog
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MorpysKeHMe MHBLEKTOPOB B FPYHTbl A/1A MNOC/AeAyoWen UHbEKUMU 3aKPENAAOWMX peareHToB
MOKET Npou3BOAUTLCA 3abMBKOM, 3a4aBAMBAHMEM W YCTAHOBKOM B NpeABapuUTe/ibHO
NpPobypeHHbIE MHBEKLMOHHbIE CKBAXKUHbI

Bbibop cnocoba norpyKeHus 3aBUCUT OT BMAA FPYHTOB, €CTECTBEHHO WCTOPUYECKUX YCNOBUM
TEPPUTOPUMN U TNYOUHDBI 3aKpenNeHus.

Cnocob NOrpy>eHnAa MHbEKTOPOB B IrPYHTbl HA3HAYAETCA NPOEKTOM.

MorpyXeHne MHBHEKTOPOB B FPYHTbl 3aOMBKOM NMPUMEHAIOT MPU CUANMKATU3AUMU U CMOAU3ALUN
NnecyYaHbIX FPYHTOB, a TaKMKe MPW 3aKpenieHUn IECCOBbLIX IPYHTOB Ha rnybuHax meHee 15 m.

Cnocobom  33gaBAMBaHMA  OObIYMHO  OCYLLECTBASAETCA  BHEAPEHME  UHBEKTOPOB  Mpw
XMM3aKpenaeHun TFPYyHTOB C MNPUMEHEHMEM TOPU30OHTANIbHOM TEXHONOTUM U3 CrNeLmanbHbIX
TEXHO/I0MMYECKMX BblpaboToK (puc. 15).

MorpyeHue M YyCTaHOBKY MHBEKTOPOB-TAMMOHOB B MHbEKLUMOHHbIE CKBAXKMHbI NPUMEHAIOT MpK
CUIMKATM3aL MM NPOCAL0YHbIX IECCOBbIX MPYHTOB Ha rybuHbl 6onee 15 m (puc. 15), a Takke npu
BCNOMOraTe/IbHOM LeMeHTaLuu.

[na 3a6UBKM MHBEKTOPOB CesyeT NPUMEHATb YAAPHbIM MHCTPYMEHT UM BUOpOMOrpy»KaTenu.

3abuska OCyLLEeCTB/IAETCA NO 3aXo4KaM B nNocnenoBaTte/ibHOCTHU, 3a,ﬂ,aHHOﬁ NMPOEKTOM.

Mpw 3aTpyaHeHUsxX B 3abUBKe cneayeT NpeaBapuTeibHO BYpPUTb ANANPYIOLWMNE CKBAXKUHDI.

Mpu 3abMBKE MHBEKTOPOB Yepes Kene3obeToHHble MAUTbI GYHAAMEHTOB, CTAXKKM U T.M. B HUX
npeaBapuTenbHo bypAaTtca oTeepcTMa nepdopaTopamu.

Mepen 3abuBKOM WHBLEKTOPOB cneAyeT MNPOBEPATb COOCHOCTb 3BEHbEB, HAAEXKHOCTb UX
COeAMHEHMA, @ NPU 3aKPENIEHUM BOLAOHACILLEHHbIX TPYHTOB MIOTHOCTb MPU/IEraHUA PE3NHOBbLIX
Kosel, B BbITOYKax nepdoOpMpoBaHHOM 4YacTU. [lpUMEHEHME WCKPUBNEHHbIX 3BEHbEB He
AOnycKaeTcs.

B npouecce 3abMBKM Henb3sa [OMYCKaTb PACLUATbiBaHUSA MHBEKTOPA, TAaK KaK 3TO MPUBOAMUT K
06pa3oBaHMIO 3aTPYOHOro NPOCTPAHCTBA M BbIOMBaAHMIO PacTBOPa Ha NOBEPXHOCTb.

Ons 3aBMBKN MHBEKTOPOB MNOJ HaK/NOHOM C/leAyeT NMPUMEHATb WabnoHbl AW crneuuanbHble
KOHAYKTOpbI, 0becneymBatoLLme 3aA4aHHbIA Yro NOrpy*KeHUs.

Mpy 3aKkpenneHun rPyHTOB Yepe3 MpeaBapuTesibHO MPobypeHHble MH'beKLI,MOHHbIe CKBaXWUHbI
_,. O AND AvagenmMA NoBEILWIeHHA
06 l‘!‘l ymmﬂmmun W NepenaaroToBKH
o l: Haapos ANA CTROMTEALCTEA M HKK
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NHBbEKUMOHHbIE CKBaXKMHbI JOMKHbI ObITb CTPOrO OPUEHTUPOBAHBI OTHOCUTE/IbHO BEPTUKANN, HE
UMeTb TPewmuH U ryboknx 60po3a Ha cTeHKax. Mo OKOHYaHWW BypeHUA CKBaXKUHbI cnepyeT
OYUCTUTb €e OT HACbIMHOrO rPyHTa A0 MPOEKTHOM rNybMHbI C MOMOLBI CNEUNANbHOro CTaKaHa
TMNA TPYHTOHOCA M 3aKpbiTb AepeBAHHOM NPOOKON. BblgaBaembli LUHEKAMMU TPYHT O0J/IKEH
ybupaTbCa C TakKMM pacyeTtom, 4YTobbl obecneuymTb MCNO/b30BAaHME €ero B nocaedylolem ans
TaMMNOHUPOBAHMSA.

OTKNOHEHWNA CKBaXMH U MHBEKTOPOB B MJ1aHE U NO F!]y6VIHe He AO0J/1XKHbl NpeBblWaTb BEJ/IMYUH,
YKa3aHHbIX paHee.

Ona npepynpexaeHns BbIbUBAHMA pacTBOPA MPU HAarHETAHMM CKBaXKMHbl HeObXxoguMmo BypuTb
Ha [LBOMHOM PAcCTOSHMM APYr OT Apyra B NJaHe, T.e. yepe3 oAHy. MNocse 3aBepLIeHNa MHbEKLNIA
Nno NepBOW rpynne CKBaXKMH MPOM3BOAMTCA BypeHuMe CKBaXKMH U MHbeLMpoBaHWE PacTBOPOB B
CKBaXMHbl BTOPOM o4epeau.

BypeHne MHBEKLMOHHbIX CKBAXKMH AN BCMOMOraTe/IbHOW LeMeHTaLMM KOHTaKTa dyHAAaMeHTa €
OCHOBaHWEM MPU CUANKATU3ALUN U CMOJIM3ALLMM TPYHTOB MOJ, CYLLECTBYHOLLMMMN COOPYHKEHUAMM
peKoMeHAyeTcs MPOU3BOAUTb KOJNIOHKOBBIMM CTaHKamM, CMIOWHbIM 3aboemM C nNpoayBKOM
BO34YyXOM. B CTECHEHHbIX YCI0BUAX A0NycKaeTca BypeHne NHEBMOYAAaPHbIMU CTaHKaMM.

BypeHune BeaeTcs HaKNOHHbIMK CKBa*KMHaMKM Yyepe3 ob6paTHYH 3aCbINKy C YCTaHOBKOM obcagHom
Tpybbl, 3aTem No dyHAAMEHTY ¢ HeBONbLWIMM 3arnybaeHMeM B FPYHTbl OCHOBAHMSA.

PaccToaHMe mexay CKBaxkMHamu 2-3 M. MpoeKkTom Ao/kHa 6biTb onpeaeneHa ovyepeaHOCTb, B
COOTBETCTBMM C KOTOPOW A0ONYCKAaETCA OAHOBPEMEHHOE BypeHME U MHBEKLMA CKBAXKMHDbI.

CUAMKaTU3aumMa U CMOAU3ALUA TPYHTOB

CunnkatM3auma M CMOAM3AUMA TPYHTOB, KaK OAWMH U3 BMAOB nNpou3BoAcTBa paboT B
CTPOUTENbCTBE, NpeacTaBanseT cobon xMmuyeckyto 06paboTKy rpyHTOB pas/IMUHbIMKU peareHTamu
HarHeTaHMem uX B 3aKpenasemble TPYHTOBble MACCMBbI NOA JAaBneHnem. B pesynbtate
AOCTUraeTca UefieHanpaBaeHHoe, HeobpaTMMoe W [O0NATOBEYHOE Yy4lleHWE CTPOUTENbHbIX
CBOWCTB rPYHTOB.

C XMMWYECKON TOYKM 3PEHUA OCHOBY CUAMKATM3AUMM U CMOJIM3AUMM TPYHTOB COCTaBAAET

AB/IEHNE KOHAEHCAUMN HEOPraHUYEeCKMX W OPraHMYEcKUX MNOAMMEPOB (Kpenutenen) npu ux
B3aMMOZENCTBUM C KoarynaHTamu (0TBepAUTENAMM) U 3aKNK0HAETCA B OTBEPXKAEHUM NONNMEPOB B
nopax M TpPewuHax TPyHTOB, 4em U o06ecneynmBaloTCA YKasaHHble Bbille MON0XKUTE/bHbIE
N3MEHEHWA NUX CTPOUTE/IbHbIX CBOMCTB.

FOy ANC ALagensMa NoBEILWeHHA
HBRAHGHHALHN W DEPenNoaroTOBKH
Haapose AR CTROMTENLCTES W HEHK
FPoocHm

29, MrapcH@iA np., 2, Mockaa



B KauecTBe KpenuTenen NPUMEHAIOTCA BOAHbIE PACTBOPblI CMAMKATa HaTpua (HeopraHWYecKui
nosMmep), a TaKXe pacTBopbl KapbaMmaHbIX U OPYrMX CUHTETUYECKMX CMOJ (opraHuyeckue
nonvmepsl). B KauyecTBe oTBEpAMTENEN MNPUMEHAIOTCA Pas3/IMYHble HEeopraHU4Yeckue U
OpraHMYyeckmne KMCAOoTbl U CONU C PA3ANYHBIMU XUMUYECKMMWN A06aBKamMK; B OTAE/bHbIX Caydanx
OTBEPANTENIEM MOXKET BbITb XMMUUYECKM aKTUBHAA YaCTb CAaMUX FPYHTOB.

3aKpenseHne rpyHTOB Ha OCHOBE PAcTBOPOB CU/IMKATA HATPUA, HE3ABUCMMO OT MPUMEHSAEMbIX
oTBepauTenel, HasblBaeTCA CUAMKATM3aUMel Ha OCHoBe KapbaMWAOHbIX M APYrux Cmon -
CMOIN3aLMEN, Ha OCHOBE LIEMEHTHbIX PacTBOPOB - LLleMeHTaLUMeN.

y‘-IaCTByI-OLU,VIe B npouecce MHBLEKUMOHHOIoO XMM3aKpenieHna rpyHTos XxmMmmnyeckme BellectBa B
PacTBOpPax Uan ra3dbl Ha3bIBaOTCA 3aKPENIAOWNMU peareHTamum

Cmecb pacTBOPOB KpenuTeneln U otBepautenein pabounx KOHLEHTpaLmii Nnpu o4HOPACTBOPHOM
ABYXKOMMNOHEHTHOM 3aKpern/ieHnn rpyHTOB Ha3blBaeTcA resieobpasytoleit CMechto.

C TEXHO/IOrMYECKOM TOUYKWN 3PEHUNA 3aKpensieHne CUAMKaTM3aUmMen U CMoan3aLument 3akadaeTca
B HarHeTaHWW Noj AaB/leHNEM B NOPbl ECTECTBEHHbIX TPYHTOB OTBEPKAAOLMXCA U 3aKPENNAIOLWMX
TPYHTbI  XMMWYECKMX PacTBOpPOB  (ABYyXpacTBOPHbIA crnocob), waM pactBopa WU rasa
(OBYXKOMMOHEHTHbIM cnocob), uanm opHoro pactBopa (OAHOKOMMOHEHTHbIM cnocob), wan
reneobpasyolmx cmecelm w3 ABYX KOMMOHEHTOB (04HOPACTBOPHbIE ABYXKOMMOHEHTHbIE
cnocobbl). HarHeTaHue 3aKpennslwWwmMx PeareHToB B IPYHTbl OCYLLECTBAAETCA Hacocamu Wau
C’KaTbIM BO3AYXOM M3 CreuuanbHbIX eMKOCTel yepes 3arnybnsaemble B rpyHTbl CneuuanbHble
nepdopupoBaHHble TPybbl (MHBEKTOPbI) UAK Yepe3 WMHBEKLUMOHHbIE CKBaXKMHbl. 3ajaBaemble
NMPOEKTOM PaCCTaHOBKA MHBLEKTOPOB WM CKBA)KMH B M/JIAHE, YI/lbl HAK/IOHA M HOPMbl 3aKayKK
XMMpEeareHToB Nno rnybuHe A0/KHbI 06ecrneymBaTb CNAOWHOCTL MAacCMBa 3aKPENnJIeHHOro rpyHTa
WK ero 3aflaHHy KOHPUIypaLmio U pa3mepbl COrNacHO Ha3HAYe€HHOM NMPOEKTOM KOHCTPYKTUBHOW
cxeme 3aKpenieHua. Ha pucyHkax 16 n 17 noKasaHbl NPUHLMNUA/bHbIE TEXHONOTMYECKME CXEMDbI
opraHv3auum paboT nNo CUAMKATM3AUMM W  CMOAM3aLMM TPYHTOB B ABYX BapuaHTax, C
NPUMEHEHNEM MHBEKTOPOB N UHBEKLMOHHbIX CKBAXKMH.

Fay AN AvagermA NOBLILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAAP0E ANA CTPOMTRALCTAES W H KK
ForcHmM
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Puc. 16. Cxema opaaHu3ayuu pabom ro 3aKpenaeHuro 2pyHmos Yepes UHbEKMOopbI:
1 - Mecmo cKaaduposaHUA XuMpeaz2eHmos; 2 - MHeeMoycmaHosKU (uau Hacocsl); 3 - eepcmak; 4 -

emMKocmeb ¢ 800ol; 5 - Komnpeccop,; 6 - eMKocmb 015 Npu2omosseHuUs paboyux pacmeopos; 7 - Hacoc; 8 -
rnoepymeHHble UHbeKmopsl; 9 - HazHemaHue 3aKpenaarouux pacmeopos; 10 - 3akpernsaeHHbIl epyHm; B -
800a; PC - 3akpenasaiouue pacmeops! Usau cMecu.
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Puc. 17. Cxema opaaHu3zayuu pabom rno 3aKpersieHUro npocadoYHbIX /1eCCOBbIX 2PYHMO8 Yepes
UHBEKUYUOHHbIE CKBAXUHbI: 1 - cunukamopa3seapka u pacmaeopHelil y3en; 2 - pacmeoposood; 3 - bypeHue

CKBAM(UH, 4 - 3aKperisieHue epyHmMos, 5- ompbsimue Komsio8aHo8, 6%/970H06Kﬂ'KOW@HH??'—!‘-M@H@HHG.
I: HBAAHPHRALHM W TEPeN0roToBKK
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HAAPOE AR CTROMTENLCTEA W HLHK



Ona nosbllweHnna 3GPEKTUBHOCTU (yBENMUYEHUA NMPOYHOCTU U PafMyca) 3aKpenneHua rPyHTOB
O4HOPACTBOPHbLIMM  cNocOBamM  CUAMKATU3ALUMM U CMOAM3ALMKM, 33  WUCKIOYEHUEMm
OAHOKOMMOHEHTHOM CUNKATU3ALMM NPOCALOYHbIX IECCOBbIX TPYHTOB, BO MHOTMX C/ly4asx bbiBaeT
HeobxoaMmMo uAM uUenecoobpasHO MNPOU3BOAUTbL NPEABAPUTENbHYIO XMMUYECKytdo 06paboTky
(aKTMBM3aLMIO) FPYHTOB OTBEPAUTENAMM.

Heobxoanmoctb npeaBaputenbHol 06paboTKM PYHTOB OTBEPAMUTENIEM U HOPMbl €ro 3aKauku
YCTaHaB/MBAIOTCA W 33[al0TCA  MPOEKTOM MO pe3y/ibTaTamM  CreuuanbHbiX 1abopaTopHbIX
nccnefoBaHUI M ONbITHLIX PAabOT MO 3aKPENNEHMIO TPYHTOB B HAaTYPHbIX yc10BUAX. OBbIYHO HOpMY
3aKauykM OTBepauTeNna ONa aKTMBM3aUMM MPUHMMAIOT M3 pacyeTa 3amno/IHEHUA UM MOJOBUHbI
obbema nop rpyHTa.

MpW 3aKpenneHUn T[PYyHTOB CUAMKATM3aUMEN W CMOAM3auMen nog — CyLecTBYHOLMMM
COOPYXEHUAMM C BETXMMM TPELLMHOBATbIMU yHAAMEHTamMK (Hanpumep, nogd, apXMTEKTYPHbIMU
namaTHMKamMM) B KayecTBe BCMOMOraTe/IbHOrO MEpPONpPUATUS MNPOTUB BEPOATHbLIX YTeYyeK
3aKpenaalWmMx peareHToB 4Yepe3 MoO/OCTM W TPelWMHbl B KNagKe MPOEKTOM MOXKeT
npeaycmaTpuBaTbCA NpeaBapuTenbHas YNAOTHUTENbHAA LeMeHTauma pyHAaMEHTOB Ha KOHTaKTe
noAoLWBbl C OCHOBaHWEM, Ha3blBaeMas BCMOMOraTe/IbHOM LeMeHTauunen.

Heobxoanmble napameTpbl U AaHHble ANA BCNOMOraTe/IbHOM LLeMeHTaUUn U COOTBETCTBYOLME
pekoMeHaaunmn No NPponsBoACTBY paboT Aat0TCA B MPOEKTE.

3aKkpensieHMe TrpyHTOB cnocobamuM  cuaMKaTM3auMM U CMOAM3aUMKM  NPOU3BOAMTCA
NPenMMyLL,eCTBEHHO NOCPEeACTBOM BEPTUKA/IbHO M HAKNOHHO MOrPyXaembIX B FPYHTbl CBEPXY BHU3
NHbEKTOPOB UM 3aBYPMBAEMbIX MHBEKLIMOHHbIX CKBaXKWH - C AHEBHOM NOBEPXHOCTM, C OTMOCTKM,
AN U3HYTPU 30aHUA.

Ecnum B cMNy CTECHEHHbIX YCNOBUIA MAWN NO UHBIM NPUYMHAM 3aKpenieHUe rPYHTOB MO TEXHO/I0MUK
C BEPTUKANbHbIM 3arnybaeHnemM MHbEKTOPOB U CKBAXKMH HEBO3MOXHO, TO MHbEKLMOHHbIE PaboThbl
NpW 3aKpenieHUn TFPYHTOB MOJA CYLLECTBYIOLWMMU COOPYKEHUAMMU cnegyeT NpousBoguTb NO
TEXHO/IOTMM C TOPU3OHTANIbHbIM 3arybNeHnemM WHBEKTOPOB M CKBaXMH U3  CreumanbHo
NPONAEHHbIX M 060PYA0BaHHbIX TEXHO/IOTMYECKMX BbIPabOTOK (KON0ALEB, TPAHLLEN U LUTONEH) U C
npenBapuUTeNibHbIM XMMUYECKMM 3aKPEMNIeHUEeM UX CTEHOK ANA NpeaynperkaeHUa BO3MOMKHbIX
aedbopmaunii coopyeHuin. JaHHble 0 KOHCTPYKLUMKN U pasmepax TEXHONOrMYECKNX BblpabOoTOK, a
TaKXXe Apyrne peKoMeHAaLmMmn no Ux yCTPOMCTBY AONKHbI COAEPKATbCA B MPOEKTE.

TexHOM02UA cUAUKaMU3AyUU U CMOAU3AYUU

Mpw ABYXPacTBOPHOW CUAMKATM3aLUMKU B FPYHTbI B NOCNeA0BaTe/IbHOM MOPAAKE HarHeTalT ABa
BOAHbIX pPacTBOpa: PacTBOP CMAMKaTa HaTpua (KpenuTenb) U pPacTBOP X/J0PUCTOrO KasbLus
(oTBEPAUTEND).

Fay AN AvagermA NOBLILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAAP0E ANA CTPOMTRALCTAES W H KK
ForcHmM




MNOTHOCTbL pacTBOpa CWUAMKaTa HaTPWMA Ha3Ha4yalT B 3aBUMCMMOCTM OT KoadpduumeHTa
dUNbTPaLMM rPYHTOB cornacHo 1aba. 8.

Tabauya 8
MNOTHOCTb pacTBOPA CUAMKaTa HAaTpUA Npu TemnepaTtype 18
KoadduumneHT dpuabtpauum, m/cyt . 3
C, r/cm
2-10 1,35-1,38
10-20 1,38-1,41
20-80 1,41-1,44

PacTBop XN0OpPUCTOro Kanbuma AOAXKEH UMETb NAOTHOCTb 1,26- 1,28 I'/CMa, a BennumHy pH He
MmeHee 5,5. [Ona 6e3BOAHOrO X/JIOPUCTOFO Ka/ibUMA  YKA3aHHbIM  Be/IMYMHAM  NAOTHOCTU
cooTBeTcTBYHOT 28-30 % 3HAYEHMA KOHLEHTPaALMN.

Mpy 0AHOPACTBOPHON CUAMKATM3ALUMU U CMOAM3ALUUM B KAYeCTBE OCHOBHbIX XMMUYECKUX
MaTepManoB MNPUMEHAIOTCA BOAHbIE PACTBOPbl CMAMKATa HATPUSA U KapbaMMAHbIX CMOJ, a B
KayecTBe oTBepauTenein mnm nobaBoOK - CONAHAs, WaBeneBas M KpeMHepTOpMCTOBOAOPOAHANA
KWUC/IOTbI, YIAEKUC/bIA a3, alloMUHAT HaTPMA, a30THOKUC/IbIA aMMOHUI, CYyNbPUTHO-CNUPTOBAS
bapaa, optodochopHas Kucnota, ¢opmamua, ISTUNaueTaT, KOHTaKT [leTpoBa W Aapyrue
XUMpPEareHThI.

PacTtBopbl-KpenuTtenun, UCNoib3lyemble NPU CUAMKATM3AUMW U CMOJSIN3ALUMN TPYHTOB, LOO0JIKHbI
YAOBNETBOPATL CAedylowmm TpeboBaHUAM: BEANYMHA MOAYNA CUAMKATa HATpUA AONYyCKaeTcs B
npegenax ot 2,7 po 3, ero nnoTHOCTb - 0T 1,2 po 1,45 r/c:v\3 Npuv 3aKpenaeHnn NecyaHbIX rPYHTOB U
orl,1p01,2 r/CM3 NPy 3aKpenJIeHNn NPOCcaZo4HbIX TPYHTOB; NJIOTHOCTb KapbamMnaHOM CMOIbI - OT
1,08 no 1.18 r/cm.

Tabauya 9. KomnoHeHmol 2eneobpasyroweli cmecu
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Mpu 20°C -
KpemHedTopu OTtBepanTenb
Cunukart 1,25- 10-20 muH,
| crosogopoaHa | 1,1-1,08 0,12-0,2 . no06aBnaoT K
HaTpuA 1,3 npn 5°C - 60
A KUCNOoTa Kpenutento
MMH
OTBepauTtenb
Cunmkar AntomuHaT
Il 1,15 1,05 0,2-0,25 60-180 muH no6aBnaoT K
HaTpuA HaTpus
Kpenutento
Kpenutenb
Cunukar OpTtodocdopH P
1 1,19 1,025 3,4-6 60-600 MUH no6aBnaoT K
HaTpuA as KucaoTa
oTBEPAMUTENIO
\Y; Cunukat 1,28- 50%-Hbll 1,073 0,25-0, ﬁ]lSwLL&Q. Mutha|n OFBERAUTERAD
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HaTpuA 1,30 pacTeop nobaBnaoT K

moayns dopmammaa KpenuTento

3,3-3,4
Kpenutenb

CMeLInBatoT C
Cunukar KOHTaKTOM
ITunaueTar,
HaTpuA 1,28- 0,02-0,04 MeTpoBa n B
\Y KOHTaKT 1,073 0,5-1,2 v
moayna 1,30 0,04-0,06 NOJIy4YEeHHY0
MeTposa

3,3-3,4 cMmecb
nobasnsioT
aTunauertar

Tabauya 10. KomnoHeHms! 2030800 cunukamu3ayuu
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0,8 . Yrnekucnoliii ras 2 - 2,5 Kr,
Cunukar 1,19- Yrnekucnbin
VI pna neckos obbema 4-6,5 CUANKAT HaTpuA,
HaTpwms 1,3 ras B bannoHax .
nop YIrNeKUCNbIN ra3 2 - 4 Kr
0,8 . Yrnekucnoiii ras 2 - 3 Kr,
VIl gna npocagoyHbix | Cuauvkat 1,10- Yrnekuncnbin
obbema 5-7,5 CUINKAT HaTpuA,
J1IeCCOBbIX IPYHTOB HaTpusa 1,17 ras B 6annoHax .
nop yrnekmcnoin ras 3 - 4,5 kr
Tabnuya 11
N n/n PeareHTbl ®dusmnueckoe cocrtoaHue
1 CuAnKaT HaTpMA PacTBOPUMbI lnbiba
2 CTeK/10 HaTpMeBoe XugKoe KngKkoctb
3 XIOPUCTbIN KanbLnii Komku
4 KpemHedTOpPMUCTOBOAOPOAHAA KMUC/IOTA KngKkoctb
5 OpTodocdopHas KnucnoTa MnakocTb
6 Yrnekucabli ras CXUKEHHbIN ras

Mpn o4HOPACTBOPHOM ABYXKOMMOHEHTHOM CUAMKATM3aLMKM NecyaHbIX TPYHTOB B HacToAlee
BpeMA NPUMEHAIOT cnocobbl, NpuBeaeHHble B Tab/. 9.

3aKkpenieHMe  MNPOCAafOYHbIX  JIECCOBbIX  TPYHTOB  OCYLLECTBAAOT  OAHOPACTBOPHbLIM
OLHOKOMMOHEHTHbIM CNOCOHOM CUNMKATU3ALMM HA OCHOBE OLHOMO PACcTBOPA CU/IMKATA HATPUA.

FoY ANC Axagesa NOBEILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAJp0E QNA CTROMTENLCTEE W HLHK
PoCccHm




Ona ras’oBOW CMAMKATM3aUMKM B HacTosllee Bpems pas3paboTaHbl W MNPUMEHAIOTCA ABa
oT/IMYaloLLMecs peuenTypon cnocoba 3aKkpensieHUsa necyaHblX U NPOCagoYHbIX 1ECCOBbIX MPYHTOB
(tabn. 10).

XrMuyeckme matepuasibl, NPUMEHSAEMble ANA 3aKPeneHUa rPyHTOB cnocobamm cuanKaTnusaumm,
OO0JIKHbl YA0BNETBOPATL TPEOOBAHMAM N TEXHUYECKMM YC/IOBMAM AEMUCTBYHOWMX CTaHAAPTOB Ha
cUAnKat HaTpuA (*kmakoe CTEeKNO), XJIOPUCTbIN KanbLni, opTodpochopHyto,
KpemHedpTOPUCTOBOLOPOAHYO KMUCAOTbI, aftoMUHAT HaTpuA, dopmamua, 3TUNAuUeTaT, KOHTaKT
MNeTtposa.

FOCTbl m TY Ha HeKoTopble TeXHMYEeCKMe maTepuanbl, MPUMEHAEMble MNPU XUMUYECKOM
3aKpenneHnn rpyHToB cnocobamm cunmkaTnsaumm, npuseseHol B Taba. 11.

MpumeHseMblA NPU CUAMKATU3ALMM TPYHTOB CUAMKAT HaTpMA AOCTaBAsfeTCcA K MecTy paboTbl
nmbo B BUAE CUANKAT-MNbIObI, 160 B BUAE pacTBopa NAOTHOCTbIO 1,4-1,5 r/cm.

B 3aBMCMMOCTM OT MUCXOAHbIX MATEPUANOB CUAMKAT HATPWUA BbIMYCKAETCA COAOBbLIM U COAOBO-
cyNbdaTHbIN.

CUNNKaTHbIM MOAYNb ABNIAETCA FNaBHOM XapaKTePMUCTUKOM CUIMKATa HAaTPUs, ONpeaensiollen ero
COCTaB.

Moa mMoaynem MNOAPa3syMeBaAETCA OTHOLIEHWE YMCNA TPAaMM-MOJIEKYN KpemHeseMa K 4ucay
rPaMM-MOJIEKY/1 OKMUCU HATPUA.

B npouecce npounssoactea paboT moaynb ynoTpebasembix pacTBOPOB CUIMKATa HaTpuA (Kaxkaan
napTua) NOANEKUT KOHTPO/IbHbIM OMNpeaeneHUAM.

PacTBop cunmkaTta HaTpuMA A0/IXKEH OTBeYaTb TpeboBaHuam NOCTa.

MpuMeHsembli NpM 0AHOPACTBOPHOM CUAMKATM3ALMW B KayecTBe oTeBepauTensa (KoarynsHTta)
CUNMKaTa HAaTPUA aNIOMUHAT HATPUA A0/KEH YA0BNETBOPATb Cneayowmm TpeboBaHnsaM:

= KaycTuyeckuit moaynb - 1,5-1,7;
" KpYMNHOCTb ApobaeHua - 5-6 mm;
"  Ha/MyMe HepacTBOPUMbIX B3Becel - 1-2 %.

KoarynaHT - KpemHedTOpMCTOBOAOPOAHAA KUCNOTA - ABAAETCA MNOOOYHbIM  NPOAYKTOM
npoussoacTea cynepdocdata M PochoOpHOI KUMCNOTbl M MOCTABAAETCA B BMAE pacTBopa
nnoTHocTblo 1,1-1,2 r/cm.

Fay AN AvagermA NOBLILLEHHA
HEAAWGHHALHKA W NEPenoaroToBEN
HAAP0E ANA CTPOMTRALCTAES W H KK
ForcHmM




MexaHu3mel, u 06opydosaHue npumeHaemble NpuU CUAUKAMU3ayuu u cmoausayuu

PaboTbl MO CUMAMKATM3ALUMM U CMOAM3ALMM TPYHTOB [LO/IKHbI BbIMNONHATLCA CMEeuUanbHo
oby4yeHHOM BpUragoin UCNONHUTENEN NPU HAMYUK NPeayCMOTPEHHbIX NPOEKTOM 060pyA0BaHMA
M MaTepuasnos, U TONbKO Nociae onpoboBaHMA B MPOU3BOACTBEHHbIX YCNIOBUAX BCErO KOMMIEKTa
060pyA0BaHMA, YCTAHOBOK M KOMMYHMKALNNA.

MpoponkeHne paboT nocne BbINOAHEHWUS NPeAYyCMOTPEHHOro NPOEKTOM Ha MepBOHa4YaslbHOM
3Tane KOHTPONbHOIO 3aKpenneHua A[OMNyCcKaeTca /AWlb NpW  MOJYYEHUU MONOMKUTENbHbIX
pe3ynbTaToB 3TOT0 MeponpuATUA. B MPOTUBHBLIX CAy4asx B MPOEKT BHOCATCA Heobxogumble
KOPPEKTUBbI, @ KOHTPO/IbHOE 3aKpenieHMe NoBTopsAeTCA.

npOM3BO,£I,CTBO pa60T no CUNNKATU3AUUN N CMOIN3aUnNn TPYHTOB NMOCnenoBaTe/ibHO BKAKOYaeT
cneagyrouwme oCHOBHble 31EMEHTDI:

" MOAroTOBUTE/IbHbIE N BCMOMOraTe ibHble paboTbl, BKAOYAsA NPUroTOB/IEHNE PAacTBOPOB;

" paboTbl NO MOrPYKEHUI B TPYHTbl MHBLEKTOPOB wAM bypeHue u obopyaoBaHue
NHBEKLMOHHbIX CKBaXKUH;

" HarHeTaHWe 3aKPenaatoLnX PeareHToB B rpyHTbI;

" K3BEYEHWNE UHBEKTOPOB U IMKBUAALUNA MHBEKLUMNOHHbBIX CKBAYKWH;

" paboTbl MO KOHTPO/IIO KaYecTBa 3aKpenieHus.

ModzomosumenbHbie u scnomozamesbHbie pabomel
[o Hayana OCHOBHbIX pPaboT Ha MN/OWAAKe BbINONHATCA MOArOTOBUTENbHbIE U
BCNOMoOraTe/ibHble PaboTbl.

Pa3buBKy MecCT pasmelLeHMA CKBaXKMH M 3aOMBHbIX MHBLEKTOPOB CleayeT MPOM3BOAWUTbL OT
OCHOBHbIX OCE COOPYKEHUIN C AOMYCTUMbIMM OTK/IOHEHUAMM +5 CcMm.

B nepuog noarotoButeNbHbIX paboT creapyer:

" BbIMNO/JIHUTb NOATOTOBKY M NAAHUPOBKY TEPPUTOPUM;

" NOABECTM 3NeKTPO3HEepruo, BOAONPOBOA, a MNpPU  HeobXoAMMOCTM W MapPONpPOBOA,
obecneuynTb KaHaAU3aLUIO;

" [pu HE0BXOAMMOCTM 3aKPENNUTL aBapUIiHbIE KOHCTPYKLIMM BO n3bekKaHue obpyLieHns;

" Npu  HeobXoAMMOCTM YCTaHOBWUTb MHCTPYMEHTa/NbHble HabalaeHMA 33  ocagKamu
dYHOAMEHTOB;

" BbINO/NHUTL ApYyrMe MeponpuaTUA, obecneuymBatolime NPOU3BOACTBO PaboT M KOHTPO/b
KayecTBa 3aKpensieHus.

CocTtaB 1 06beM MNOAFOTOBUTENbHbIX PAOOT YTOUYHAETCA MPOEKTOM.

B nocneayowmin nepnog, BCnomoratebHbIx paboT cneayert:
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" pa3sMecTUTb Ha NIOLAAKE XMMUYECKME peareHTbl 1 MaTepurasnbl, obecrneyms ux NpaBuabHoe
CKNaAMpPOBaHME N XPaHEHME;

" CMOHTMpOBaATb o0bopyaoBaHWE M NOABOAAWME KOMMYHUKAUMWU, MOAKAOYMB WX K
3/1eKTPOCETH, BOAOMNPOBOAY M FrOpsYemMy BOAOCHAOMKEHUID, a B 3UMHWUI Mepuoa yTenams
BOZO- M PACTBOPOHECYLLME MArUCTpanu;

" npu obbeme 3akpenneHua b6onee 10 Tbic. M rpyHTa obopyaoOBaTb CTaLMOHAPHbIA Yy3en
NPUroTOBNEHUS PaCTBOPOB;

" BbINO/MHUTbL PA3METKy MECT MOrpy)KeHUs WHBLEKTOPOB WAM OypeHUAa WHBEKLMOHHbIX
CKBaXMH, 06ecneyms nx Ni1aHOBYIO N BbICOTHYIO NMPUBA3KY;

® corfacoBatb 6e30MacHOCTb MpPOM3BOACTBA pPabOT C 3NEKTPOHAZ30POM UM INLAMMU,
OTBETCTBEHHbIMU 32 NOA3EMHbIE KOMMYHUKaLLUWK;

" MPOU3BECTU MPUrOTOBAEHME 3aKPENNAIOLLMX PACTBOPOB Pabounx KOHUEHTPaLMIA;

" BbINO/IHUTb KOHTPO/IbHbIE PabOTbl NO 3aKPENIEHNIO FPYHTOB COMacHO YKa3aHMAM NPOEKTa.

EMKOCTM g8 NPUroTOBAEHMA PAacTBOPOB NPU CUMAMKATM3aLUMM U CMOM3ALUU TPYHTOB cieayet
M3roTaBAMBaTb C TaKMM pacyeTom, 4Tobbl MX KO/IMYECTBO M 0b6bembl obecneynsanu
b6ecnepeboiiHyto paboTy yyacTka cornacHo rpaduKy. EMKOCTM [oKHbI 6biTb 060pyA0BaHbI
YyCTPOICTBaMM 418 NOAOrPeEBa U NepemellnBaHNA PacTBOPOB.

Mpu paboTte ¢ KNCNOTaMM BHYTPEHHUE NOBEPXHOCTU EMKOCTEN A0JIKHbI ObITb N'YMMMUPOBaHbI UK
3alLUMLLEHbI KaKUM-TMOO ApPYyrMM cCrnocobom OT BO3AEWMCTBUA KUCAOT. BO3MOXKHO npuUmeHeHue
€MKOCTEeM 13 NAacTUKa.

Ona NnpuUroToB/s1eHNA pPaCcTBOPOB MOTYT 6bITb MCMONb30BaHbI KENesHoA40pPOXKHbIE LUCTEPHDbI
emkocTtbto 40-60 m, roe nepemewnBaHne BegeTcAa C MOMOLBbHO CXaTOro Bo3ayxa.

[N KOHTPONA KayecTBa NPUrOTaBIMBAEMbIX XMMUYECKMUX PACTBOPOB Ha MaoLwagKe Heobxoaumo
UMeTb CrieaytoLime nsmepuTesibHble Npubopbl:

= TEepPMOMETPbI C rpaaynpoBKoi wkasabl oT 0 go 100 °C v ueHon aeneHus B 1 °C;

= CTEK/IAHHbIE MEPHble UUAMHAPLI Ans oT6opa Npob pacTBopa emKkocTbto 250-500 mn;

" apeomeTpbl ANs onpeaeneHna NAOTHOCTM PAacTBOPOB C AMana3oHoOM nsmepenui ot 1,01 go
1,5 r/cm v ueHon aenexuna 0,001 r/cm.

XUMMYECKME PacTBOPbl paboumx KOHLEHTpauuMii MpUroTaBaMBaloTCA pasBedeHMEeM pPacTBOPOB
NCXOAHbIX KOHLEHTPALMIM YNCTOW BOAOW A0 NNOTHOCTM, YKAa3aHHOW B NPOEKTe UM Ha3sHauyeHHOW
nocne KOHTPO/IbHOTO 3aKpenaeHus.

Konnuectso Bogpl, Ao6aBnsemoe K pacTBOPY MCXOAHOM KOHLEHTPALMM NPU MPUTOTOBAEHMM
pacTBopa paboyei KOHUEHTPAUMKN, HAXOAMTCA KaK Pa3HOCTb 06bEMOB 3TUX PAcTBOPOB.

MpuroTosneHHbIe pacTBOpPbI Ll,enecoo6pa3Ho A0 UX HarHeTaHUA OTLLIMBaI]'b B TeveHue 1-3 y, nocne

1N AxagensA Noskll 1|rf4:.-| A
HEAAWGHHALHKA W NEPenoaroToBEN
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HazHemaHue 3aKpenaalowux pacmeopos 6 2pyHmaol

[nAa HarHeTaHWA 3aKpPenaAalLWMX PacTBOPOB B TPYHTbl CnegyeT NPUMEHATb NMHEBMAaTUYECKue
6akKu, Hacocbl, 1MHO YCTAHOBKM, CMOHTMPOBaHHbIE Ha 6a3e A403MPOBOYHbIX arperatos (puc. 18-20).
MocnegHue NO3BOMAIOT OCYLWECTBAATL HEMPEPbIBHOE MPUrOTOB/IEHME M HAarHeTaHWe pacTBopa C
PEerysiMpoBKOI ero nJ0THOCTU U pacxoza.

MpumeHaemoe obopypoBaHWe [OMKHO obecneunBaTb NoadepKaHue Tpebyemoro perkmma
HarHeTaHus (naBHoe HapacTaHWe pacxoda pacTBopa BO BpemMeHu ¢ puKcaumen OassieHus).
PeXXMM HarHeTaHuMA oTpabaTbiBaeTCsA B NPOLLECCE KOHTPOJIbHbIX PaboT.

Puc. 18. TexHoso2u4ecKkue cxemol HQ2HEMAHUSA 3AKPENAAOWUX pacmaopos 8 epyHMel
a - c ucnonv3osaHuem nHesmobaka,; 6 - Hacoca, 8 - 003UpPO8OYHO20 aepezama; 1 - THe8MobaK; 2 - Hacoc;
3 - 003uUpoBoYHbIl azpeaam; 4 - eMKOCMb C pacmeopom; 5 - cmecumens; 6 - pacripedeaumens; 7 -
cYemyuKuU pacxo0da; 8 - UHbeKmMopol.

Ob6opyaoBaHue Ans HarHeTaHWA pacTBopoB (puc. 18) AoMKHO ObiTb OCHALLEHO cneadylouen
KOHTPO/IbHO-U3MEPUTE/IbHOM annapaTypoii:

= 06blYHbIMW MO0 3NEKTPOKOHTAKTHbIMM MaHOMETPAMM, PACCYUTAHHbIMM Ha [aBleHMe [0
0,6-1 MMMa c ueHoi agenenuns wkanol 0,01 MMMa;

" CcYyeTYMKaMM pacxoda C MOrpelHoCTbio M3MepeHns Ao +2 % 1 ueHoW aeneHua He bonee
0,005 m;

= CEeKYHAOMEPOM W/ YacaMM.

LWnaHrm gna nogayum pactBopa AO/XKHbI ObiTb paccunTaHbl Ha pabouee aasnenue 0,6-1 MMa m
MMETb YCNOBHbI Npoxos He meHee 20- 25 mm.
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HarHeTaHne pabouyero pacTBopa AOO/KHO MNPOU3BOAMTBLCA MO 3axoAKam B obbeme U B
TEXHO/IOTMYECKOM NOoC/ef0BaTeNbHOCTU, NPeAyCMOTPEHHOW NpoekTom. KosnyecTBo pacTBopa M
€ro NA0THOCTb, NOPAAOK HarHETaHUA N BEIMYMHA 3aX00K, a TaKXKe AMAaMETP CKBaXKUH MOryT BbITb
N3MEeHeHbl NPOEKTHOM OpraHn3aLmMen no pesyibTaTaM KOHTPO/IbHOIO 3aKpenaeHus.

Mepea HarHETaHMEM PEareHTOB B FPYHTbl MHBEKTOP AOJIXKeH 6biTb NPOMbIT BOAOK UK NpoayT
BO34YyXOM NoJ A3aBNEHMEM, HE MPEBbILWALWMM NPeaeNbHO A40NYCTUMOro AAaBNEHUA, YKAa3aHHOIO B
npoekte. KoanyecTtBo MoaaBaemol BOAbl AONMKHO Ha3HavyaTbCA TakMm o06pas3om, uToObI
obecneunTb ocBobOXKAEHNE OT pacTBopa NepdoOpPMPOBAHHOM YacTU UHBEKTOPA UM AECTBYOLLEN
YaCTW CKBAXKMUHbI.

MopAAOK HarHeTaHWA PacTBOPOB MO r/ybMHe 3aBUMCUT OT cnocoba NOrpy)KeHwWs, XapakTepa u
CTEMeHN OAHOPOAHOCTU T[PYyHTa NO BOAONPOHMLAeMocTM. OuyepesHOCTb YCTaHAB/AMBaETCA
NPOEKTOM.

an AByXpaCTBOpHOﬁ CUNNKATU3aUNN TPYHTOB B CNJIOLUHOM MaccuBe XUAOKOe CTEK/IO U pacTBop
XNOPUCTOIO KasbuMA HArHETarTCA pAdamh C 4yepeaoBaHMEM UHDBEKTOPOB 4Yepe3 OoAuH pAAd.
PaCTBOp XNOPUCTOro KanbuuAa cneayet HarHeTatb Kak MOXHO 6bICTpee nocse HarHeTaHuAa XnaKoro
CTeKna.

Mpw ABYXPACTBOPHOM CMOCO6E CUNMKATM3ALMMN NECYAHbIX TPYHTOB KaXAblii pacTBOP HarHeTaeTcs
OTAENbHbIM HacocoM. CMelleHNA PacTBOPOB B BaKax, LAaHrax, Hacocax U MHbEKTOPaXxX A0MNycKaTb
Henb3d. O6opyaoBaHWe, WCMONb30BaHHOE ANA  HArHeTaHWs  KUOKOrO CTeK/la, MOMKeT
MCMNO/Ib30BaTbCA U A1 HAarHETAHWA PACcTBOPA X/IOPUCTONO Kanbums (MNM HaobopoT) TONbKO nocne
TLATENbHOM NPOMbIBKM €ro ropsyein BoAoM.

MpW CNNOWHOM 3aKpenieHMM MNeckoB OAHOPACTBOPHLIMK Crocobamu CUAMKATM3aUUKU U
CMO/IM3aLMN PACTBOPbI HarHeTalTCcA PAAAMM UHBEKTOPOB NOC/AEA0BaTENbHO, T.€. B NepBbIi paa,
3aTeM BO BTOPOM 1 T.4. B pagax pacTBopbl HarHeTaloTCA Yepes 0AnH MHBEKTOP.

[aBneHne npu HarHeTaHMM PaAcTBOPOB B FPYHTbI YCTAHAB/IMBAETCA NPOEKTOM U KOPPEKTUPYETCS
Nno pe3y/ibTaTaM KOHTPO/IbHOTO 3aKpenieHus.

Mpw 3aKpPENNEHNN TPYHTOB MO, CYLLECTBYIOLLMMMU COOPYKEHUAMMU OHO HE AOJIKHO NPEBOCXOANUTD
HarpyatoLero AaBneHuns no nogowse GyHAAMEHTOB.

3aKpensieHMe MecyaHblX [PYHTOB OAHOPACTBOPHLIMW  ABYXKOMMNOHEHTHbIMW  Cnocobamm
CUANKATU3ALMM U CMOAU3ALUMM PEKOMEHAYETCA MPOU3BOAUTL MO TEXHOJIOTMYECKOW Cxeme
OpPraHM3aunmn MHBLEKUMOHHbIX PaboT, cornacHo puc. 18, cocTaBNEHHOW AN1A Cly4an CMOIN3aL UK.

Xnmunyeckume peareHTbl no 3TOM cxeme XpPaHATCA B cneuwnasbHO OTBe_P,eHHbIX ‘_‘,CI,I'IFI 3TOM Lenu

POy ANC AHagenua nossILeHHA
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cknagax. PactBop cmosnbl paboyeit KOHLEHTpauuu rotoBuTCA
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yactelr emkoctn 8. CMona nNopJaeTcs CO CKAaZa HAcoOCOM, 3aTem rOTOBbIA PacTBOP CMOSbI
CaMOTEKOM MOCTynaeT B OAWH W3 [03aTOpOB, 060PYA0BAHHbLIX BOAOMEPHLIMU CTEKNAaMU C
TapUPOBAHHOM LUKANOK. B 3TOT Ke A403aTOpP CAMOTEKOM NOCTYNaeT KMCNOTa U3 MEPHOMN emMKocTH 4
B 3a4aHHOM Ko/simuyecTBe. [PUroTOBNEHHbIN reneobpasytowmii pacTBop MOCTynaeT K Hacocy U
3aKauMBaAETCA B MHBEKTOP.

Mo mepe pacxonoBaHWA reneobpasyroLLero pacTsopa M3 NepsBoi NOSOBUHbI EMKOCTU BO BTOPOM
NONOBMHE rOTOBUTCA HOBbIN 06beM pacTBopa.

Ona npurotoBneHus paboyero pacTBopa KMCAOTbI M3 LUCTEPHbI KOHLEHTPMPOBAHHAA KUC/IOTa
CaMOTEKOM MNepesIMBaeTca B EeMKOCTb 2, 3arnyb/iieHHylo B 3emMal0 UM NpeaBapuUTesibHO
HaMno/IHEHHYI0 BOAOM B pacyeTHOM Konudyectse. OTClo4a KMCIOTa NepekaymBaeTcs HAacoCcom B
€MKOCTb, YCTAHOB/IEHHYIO Ha 3CTaKage. B 3TO emMKOCTM NMpOM3BOAAT OKOHYATE/IbHYIO AOBOAKY
NAOTHOCTU KWUCNOTbl A0 33afaHHOM BeNUYMHbl. M3 eMKOCTM uyepes cucTemy KpaHOB pabounit
pacTBOP KMC/NOTbl CAMOTEKOM MOCTYMaeT B 403aTOp, CAyXKalWui ANna nogayvm 3afaHHoro obvema
KMCNOTbl B CMECb C Kpenutesnem.

BennMumHa pacxoga nNpW HarHeTaHUW 3aKpenAlWMX PacTBOPOB WAM CMecei OT OAHOro
MHbEKTOpPa WAW OEWUCTBYIOWEN YacTU CKBa*KMHbI Ha3HaA4YaeTcA MPOEKTOM W YTOYHAETCA Nnpwu
KOHTPONbHOM 3aKpenneHun. B npouecce HarHeTaHUA BeMYMHA PaACXO[a MUAKUX peareHToB
KOHTPOAMPYETCA NO PaCXOA0MEPHOM LKa/Ie NN CHETYMKY-PaCXo40Mepy.

Mpu 3aKpenneHnn rpyHTOB NoJ BHOBb CTPOALUMECA 34aHMA ONA NpeaynpexkaeHua BblbMBaHUA
pacTBOpa Ha NOBEPXHOCTb HaZ, 3aKpPenaseMbIM MaCCMBOM AOKEH ObITb OCTaBAEH 3aLUUTHbIN CNOM
rPYHTa TOJ/ILMHOM He MeHee 1 M. BMecTo 3alLMTHOrO CN0A 13 FPYHTA MOMKHO YCTPanBaTb BETOHHYIO
nAnTy TonwmHom 10-15 cm mapku He meHee 50. 1A 6ypeHua CKBaXKUH UK 3abMBKN MHBEKTOPOB
B N/INTE OCTAaBAAKOTCA OTBEPCTUA.

MpyM HapyleHWM HOPMANbHOTO XOZa Npouecca HarHeTaHWa pPacTBoOpa B TPYHT HarHeTaHWe
cnesyet NPeKkpaTUTb U BO3OBHOBUTL TONILKO NOC/E YCTPAHEHWA NPUYMH, BbI3BaBLUMX HAPYLUEHUS.

HarHeTaHve pacTBOpOB [OMyCKaeTcA MpPOM3BOAUTL MNPWU  Temnepatype rpyHTa B 30He
3aKpenseHuna He HuKe 0 °C.

Ona obecneyeHUa KavyeCTBEHHOM MPOMUTKU FPyHTa NpW pagnycax 3akpenneHua 0,7 m n 6onee
BA3KOCTb PAaCTBOPOB CMIMKATA MOKET ObITb CHUMKEHa f06aBKoM naactudumKaTopa UAM nogorpesa
no temnepatypbl 40-60 °C.

MpY rasoBoOW CUMAMKATU3AUMKM NOPAAOK HArHeTaHUs PAcTBOPOB YCTAHAB/AMBAETCA NPOEKTOM U
YTOYHAETCA B MpOLEecce KOHTPONbHOIO 3aKpenneHus B Cleaylowei nocnefoBaTelbHOCTH:
YINIEKUCAbIN a3, PacTBOP CUAMKATa HAaTPUSA M CHOBA ras.
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[Nna HarHetTaHuWa YrAeKUCNoro rasa B TPYHT NPUMEHAIOTCA cneaytoulee obopyaoBaHue U
KOHTPO/IbHO-U3MepUTENbHAA annapaTtypa:

= GaNNOHbI ANA rasa;

" VYIIEKUCNOTHbIE peayKTopbl, 060pyAoBaHHbIe 31eKTpooborpesaTtes/ibHbIM 31eMeHTOM (puc.
17);
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Puc. 19. Cxema HaezHemaHUsA ya7eKUCs1020 2a3a 8 2pyHMbI rpu 2030800 CUNUKAMU3ayuuU ¢
UCrnosbL308aHUEM 371eKMpPooboz2pesamenbHO20 31emeHma
1 - HanosbHbie 8ecbl; 2 - 6anA0H C yeneKkucsasim 2a3om; 3 - pedykmop; 4 - anekmpoobozpesamesbHbili
anemeHm; 5 - nampy6ok; 6 - Kopnyc; 7 - 31eKmpou30aayUoHHaA Habuska; 8 - cnupans; 9 - Knemmeol; 10 -
UHBEKmMop.

" MaHOMETPbI BbICOKOTO M HU3KOTrO AaBneHus (ueHa aenenuna He 6onee 0,01 MnMa);
BECbl AN1A onpeaeneHnsa pacxoaa rasa c npeaenom B3sewnBaHuAa Ao 150 Kr u ¢ TOYHOCTbIO
He meHee 0,1 Kr;
NOHMXKatoLWKMI TpaHchopmaTop, obecnevymnBatoLLMini Ha HU3KOM CTOPOHE HanpsXeHne 12B;
" HaMopHble LW/IAHTU C BHYTPEHHUM AnameTpom 12-19 mm, paccumTaHHble Ha aasneHune o 1
MTa.

HarHeTaHue yrnekucnoro rasa B rpyHT Npov3BOAMTCA MIABHO B PeXKMME 33a[43aHHOI0 NPOEKTOM

OaBNeHUA, onpeaeneHHOro Npu KOHTPOIbHbIX PaboTax No 3aKPenNeHUIo rPYHTOB.

BannoH c yrnekmcabim razom, o6opyaoBaHHbIN peayKTOpoOM, yCTaHaBAMBAETCA Ha Becax. [locne
B3BELIMBaHMA GanNoHa ras yepes peayKTop NOAAETCA MO LWAAHTY K MHBEKTOPY MAU UHBEKTOPY-
TamnoHy. Bo nsbexaHne npomepsaHuns peayKTopa nociesHUn nporpesaeTca B npouecce pabor

9/1IEKTPOHArpeBaTe/ibHbIM 3/IEMEHTOM. Mo pa3HuLEe macchl 6annoHa A0 M nocne HarHetaHuA
onpenenAaeTca pacxon rasa.

[aBneHue Npu HarHeTaHWK rasa 41a aKTUBM3ALUKM TPYHTA He A0JIKHO npesBbiwaTh 0,15-0,2 MMa,
a Npu noaaye rasa A1 OTBEPXKAEHMA CUIMKATHOrO pacTBopa HaxoauTca g, npeaenax.0,4-0,5 MMa.

(E HBRAHDHHAUHN W TepenoaroToBKH
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Hapyu.leHme pexunma nogayn rasa M npesbilleHUeE npenenbHbIX 3HaYeHUM AaBHEHMﬁ MOXeT
NPUBECTU K pPa3pbiBaM IFpyHTa, a CZ1e40BaTe/IbHO, K HAPYWEHUIO OAHOPOAHOCTU 3aKpenaeHNA.

MepepbiB BO BpeMEHN MeXKAy HarHeTaHMEM CUAMKATA U ra3a He J0KeH npesbiwaTtb 30 MUH.

PacctoaHue mexagy WUHBEKTOPaMUM UAU  CKBAXUHaMK, Yepe3 KOoTopble OAHOBPEMEHHO
nponsBoanTCA HarHeTaHme rasa, 40/1*KHO 6bITb He MeHee 6 pagnycoB 3aKpenneHuna.

MPpY WMHBEKLMOHHOM 3aKpernjeHuMM FPyHTOB BCEMWM crnocobamu cbpacbiBaHWe [aBAeHUA B
HarHeTaTe/IbHbIX CUCTEMAX MPM OKOHYAHMM HArHETaHWA O0J/IKHO MPOU3BOAMUTLCA MOCTENEHHO W
MmegneHHo. Pe3koe cbpacbiBaHWe [AaBNeHWA MOXKET BbI3blBaTb MNPOOKOBOE 3acopeHue
nepdopMpPOBaAHHOM YaCTU MHBEKTOPOB, 3HAYMUTENIbHO OC/IOXKHSAOLLLEE NPOU3BOACTBO PaboT.

Mocne OKOHYAHUA MHBEKLMOHHbLIX PAabOT MHBEKTOPbI M3BAEKAKTCA W3 FPYyHTa MNPU MOMOLLN
rMAPABINYECKNX, PEEUYHbIX ZOMKPATOB U/IN APYIMX MPUCNOCOBAEeHUI rpy3onoagbeMHOCTbIO 5-10 T,

Bo wu3bexaHue BblOMBAHUA pPacTtBOpoOB 4Yepe3 WUCNOoJsIb30BaHHbIE CKBaXXMHbl nocnegHwme
TAMMNOHUNPYOTCA TPYHTOM, CMeLIaHHbIM C LEMEHTOM B COOTHOLWLEHUN 8:1.

B KOHUe cMeHbl Bce 0bopyaoBaHMe, HaxoaAlleecs B CONPUKOCHOBEHUM C pacTBOpamu, MPOMbIBaeTcs
ropavYeln BOAOW M NPOAYBaAETCA CKaTbIM BO3AYXOM.

PaboTbl N0 BO3BeAEeHUIO COOPYXKEHUI cnocobom «CTeHa B rpyHTe»

MoA3emMHble COOPYXEHMA B 33aBUCMMOCTM OT TMAPOreosIorMYEcKUX YCIOBUA U TNYyOUHbI
3a/10’KEHUA OCYLLECTBAAIOT PasHbIMKM CnocobamMu, OCHOBHbIE M3 KOTOPbIX OTKPbLITbIA, «CTeHa B
rPYHTE» K CNOCOH6 OMNYCKHOro KoNoAaua.

CyLLHOCTb TEXHOMIOTUM «CTEHA B FPYHTE» B
TOM, YTO B TFPYyHTE YCTPaMBalOT BbIEMKU U
TpaHwen pasanyHoM  KoHdurypaumm B
nnaHe, B KOTOPbIX BO3BOAAT orparkaatolime
KOHCTPYKLMN MNOA3EMHOr0 COOPYMKEHUA U3
MOHONIMTHOTO UK cOopHOro KenesobeToHa,
3aTemM noA 3alMUTOM 3TUX KOHCTPYKLUMMA
pa3pabaTtbiBalOT  BHYTPEHHEE  TPYHTOBOE
A0pO0, YCTpamBalOT AHULIE M BO3ABUratoT
BHYTPEHHME KOHCTPYKLUMN.

Puc. 20. Ycmpolicmeo MOHOAUMHBbIX

KOHCMDVKUUL o memooV «cmeHa 8 20VHmMe»

B oTeuecTBEHHOM MNpaKTUKe MPUMEHAIOT

QY LTI AHBGeMHA NOBkRWEHHA
HECKOJIbKO Pa3HOBUAHOCTEN METOa «CT€Ha B TPYHTEN! HBATHPHHALHK W NIEReNOATOTOBKH
HAOPOS QIR CTROWTENLCTEA W HLKH
FococHu

129329, Mrap<HEn np., 2, Mockea



" CBAWHbIMA, KOrga Orpakaalouwaa KOHCTPYKuMA obpasyeTcA M3 COAOWHOrO  paga
BEPTUKa/IbHbIX 6YpOHabMBHbIX CBaWA;

" TpaHLWEWHbIN, BbINOJHAEMbIN CM/IOWHOM CTEHOW M3 MOHONUTHOrO 6eToHa unAn cHopHbIX
ene3o0b6eToHHbIX 3/1eMEHTOB.

TexHoNOrMA NepcnekTMBHa MpPU BO3BEAEHMM MOA3EMHbIX COOPYMKEHUI B YCNIOBUAX FOPOACKON
3aCTPOMKM  BOAM3M  CYLLECTBYIOWMX  343aHWK, NPU  PEKOHCTPYKUMWM  Mpeanpuatuii, B
rMAPOTEXHUYECKOM CTPOMUTENbCTBE.

C Mcnonb3oBaHMEM TEXHOIOTUKN «CTEHA B FPYHTE» MOTYT COOPYXKaTbCA:

u I'IpOTMBOd)VIJ'IpraLI'MOHHbIe 3aBecChbl,

" TYHHEN MeJIKOro 3as10XXeHnAa ana MeTpo,

" noA3emHble rapa*xu, nepexoabl K pa3BA3KKU Ha ABTOMOOUNbHbIX Aoporax,
" eMKOCTU ANA XpaHeHUA KUOKOCTU U OTCTOI‘;1HVIKVI;

u d)yHAaMEHTbI HKUAbIX N NPOMbIWNEHHbBIX 3,CI|aHMVI.

B 3aBMCMMOCTM OT CBOWCTB FPYHTA U €ro BAAXKHOCTM NPUMEHAIOT ABa BUAA BO3BEAEHMA CTEH -
CyXOl U MOKPbIN.

Cyxoli cnocob, npu KOTOPOM He TpebyeTcs INTMHUCTbIN PacTBOP, NPUMEHAETCA NPU BO3BEAEHUMU
CTEH B Ma/IOB/Ia’KHbIX YCTOMYMBbIX FPYHTAX.

CBailHble CTeHbl MOTyT BO3BOAWUTHCA KaK CyXMM, TaK W MOKpPbIM crocobom, npu 3Tom
nocnezoBaTesibHO bypuUTca U BETOHMPYETCA Karkaas cBas.

MoKpbiM  cnocobom BO3BOAAT CTEHbl MNOA3EMHbIX COOPYXEHWMN B BOLOHACHILLEHHbIX
HEeYCTOMYMBbIX FPYHTAX, 0ObIYHO TPEDYIOLLMX 3aKPENNEHMA CTEHOK TPAHLLEN OT 0bpyLLEHMA FPYHTA
B npouecce ero pa3paboTkm n npu yknaake 6eTtoHHoM cmecu. MNpu aTom cnocobe B npouecce
paboTbl 3eMIEPOMHbIX MalIMH YCTOMUYMBOCTb CTEHOK BbIEMOK W TPaHLUEA AO0CTUratoT
3aMO/IHEHNEM MX TUHUCTBIMM PACcTBOPAaMM  (CyCneH3MAMM) C TUKCOTPOOHbIMM CBOMCTBAMM.
TUKCOTPOMHOCTb - CNOCOBHOCTL PACcTBOPA 3arycTeBaTb B COCTOAHUM NMOKOA U CAEPMKMBATb CTEHKM
TpaHWwen OT o0bpyweHns, HO W  paskMKaTbCA OT KosiebaTesbHbIX  BO34ENCTBUN.
B BbleMKax, OTpbITbIX 4O HEOOXOA4MMbIX TNYOUHBI U WWPUHBI NOA TAMHUCTBIM PAcTBOPOM, 3TOT
pacTBOp NOCTENEHHO 3aMeLLaloT, MCMOAb3yA B KayecTBe HeCyWUX WAM  OrpaxKAatoLmx
KOHCTPYKLUMA MOHONUTHbIN 6eToH, cOopHble 3/71eMeHTbl, Pa3/IMYHOrO poAa CMeCU [IMHbI C
LEMEHTOM UM APYTMMU MaTePUANamM.

Hannydwmmmn TUKCOTPOOHbIMKM cBOMcTBaMM 061a[al0T OGEHTOHUTOBblE AMHbLL.  CyLLHOCTb
[EeNCTBMA TIMHUCTOrO PacTBOpPa 3aK/1HYaeTCA B TOM, YTO CO343aeTCA M’MApPOCTaTMYecKoe AaB/eHue

Ha CTEeHKW TpaHLwewn, npenatcreykollee mUx O6DYLIJeHI/1I'O, Kpome 3TOro_Ha CTeHKax o6pa3 eTca

Oy NG Axagesia noBkILEHH
St EanHvisan s eTeHOK
HAAPO8 ANA CTROMTENLCTEA W HKK
PoccHm
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BblEMOK MO3BOJIAET OTKA3aTbCA OT TaKUX BCNOMOraTe/ibHbIX U TPYAOEMKUX pa60T, Kak 3abuBKa
WNYyHTa, BOAOMNOHUXEHNE U 3aMOpPa*KnBaHMe rpyHTa.

Mpw OTpbIBKE TPaHLWeEWN UCMO/b3yT 060pPYyAOBAHNE LIUKAMYECKOTO U HEMPEPbIBHOMO AEUCTBUS;
06bI4HO WKpPKUHA TpaHwen cocTtasaseT 500...1600 mm, HO moKeT aoxoauTb A0 1500...2000 mm.
Ona pa3paboTKM TpaHweln noad 3alWMUTOM [IMHUCTOTO pPacTBOpa MPUMEHSIOT 3eMIepOonHble
MaLUnHbI 0bLlero HasHaYyeHus - rpeidepsl, AparnanHbl U 0b6paTHble nonatbl; bypoBble YCTaHOBKM
BpalLlaTe/NbHOrO WU yAapHoro OypeHus M chneuunasbHble KOBLUOBble, ¢pe3epHble U CTpyrosblie
YCTaHOBKMW.

BypoBoe o06opygoBaHMe NO3BOMIAET  YCTpamBaTb  «CTEHY B TPyHTe» B Nt06bIX
FPYHTOBbIX YCNOBUAX Npu rNybuHe 3arnybneHuns go 100 m.

HeuenecoobpasHo NPUMEHATb METO/, «CTEHA B TPYHTE» B CAEAYIOLWMX CayHasX:

" B rPYHTax C NyCTOTaMM M KaBepPHaAMM, Ha PbIX/IbIX CBA/IOYHbIX FPYHTaX;

" Ha y4yacTKax C ObIBLIEA KaMeHHOM KAaaKkon, 06/10MKamMM OETOHHbLIX U Kene300eTOHHbIX
3/1eMEHTOB, METANIIMYECKNX KOHCTPYKLUUIA U T.4;

" MPW HaZIMYMUM HAMOPHbIX NOA3EMHbIX BOA, UK 30H 6O/bLLOIK MECTHOM GUNbTPALMM TPYHTOB.

Hanbonee npocrtas TtexHonorva paboT npu ycTponcTBe NpPOTMBOOUILTPALMOHHBIX 3aBec,
KOTOpble 06bIYHO BbIMONHAKTCA U3 MOHONIMTHOTO 6ETOHA, MNH TAXKENbIX, TOMOBbIX U TBEPAbIX.
HasHaueHMe 3aBec - npeAoXpaHeHWe MNAOTUH OT MPOHWKHOBEHWS BOAbl 3a TeNO MJ/IOTUHBI.
MpotTuBodUNbTPALMOHHAA 3aBeca MOMKET b6biTb MPUMEHEHA NPW OTPbIBKE KOTI0BaHOB ANA
npefoxpaHeHna UX OT 3aTonjeHuMa nogsemHbiMM  Bogamu. Otnagaetr noTpebHOCTb B
3aMOpPaXMBaHUN TPYHTA WAN TMOHUMKEHMA YPOBHA T[PYHTOBbLIX BOA WUrNOPUALTPOBLIMMU
NMOHU3UTENbHBIMU YCTAaHOBKaMW. 3aBeca - pelleHMe MNOCTOSHHOro AeNCTBUS, B TO Bpemsa KakK
OCTa/ibHble MeTO/bl UCMO/Ib3YIOTCA TO/IbKO Ha Nepuoa Npon3BoAcTBa paboT, XOTA rPYHTOBbIE BOAbI
MOTYT 6bITb OYEHb arPeCcCUBHbLIMU.

PaboTbl MO OTPbIBKE TpaHLUEM, Kak U NPOM3BOACTBO noc/ieaylolmx pabot, B caydae 6aM3Koro
pacrnonoskeHns ¢yHAAMEHTOB CyLLECTBYIOWMX 34aHUA BbINONHAIT OTAE/bHbIMW 3axBaTKamu,
06bI4HO Yepes OfHY, T.e. NepBas, TPeTbA, BTOpas, NATas, YetTsepran U T.A4.

OnvHy 3axBaTKM OETOHMPOBAHWA HaA3HA4yalT OT 3 40 6 M W onpeaenaAlT NO CAeAYOLWUM
KpUTepuam:

= ycnosuam obecneyeHma yCTOMUMBOCTU TPAHLIEW;

" MPUHATON MHTEHCMBHOCTM BETOHMPOBAHMUS;

" TUMY MalKWH, pa3pabaTbiBatOLWMX TPAHLLED;

" KOHCTPYKLUMM M HA3HAYEHMUIO «CTEHbI B FPYHTEY.

Fay AN Avagesma NossILWeHHA
HBAAMPHHALHAN W NepenaaroToBrH
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MocnepoBaTeNibHOCTb PaboOT NPU YCTPOWCTBE MOHOIMTHBIX KOHCTPYKUMIA MO MeToay «CTeHa B
rpyHTe» (puc. 20):

1) 3abypuBaHMe TOPLLEBbIX CKBAXKMH Ha 3aXBaTKE;

2) pa3paboTKa TpaHLEen y4yacTKamu MAM NociefoBaTeNbHO Ha BCHO AJIMHY NPU NMOCTOSHHOM
3aMO/NHEHUN  OTKPLITOM  MONOCTM  OETOHMTOBBLIM  PACTBOPOM C  OFPAHUYUTENAMM,
pa3aenArLMMIN TPAHLLEH Ha OTAe/IbHble 3aXBaTKW;

3) MOHTaX Ha MOJIHOCTbIO OTPLITOM 3aXBaTKE apPMaTYPHbIX KapKacoB M OMyCKaHWe Ha AHO
TpaHWwen 6ETOHONUTHbIX TPYO;

4) yknagka 6€TOHHON CMecn MeToAOM BEPTUKANbHO NepemellaeMoi Tpybbl C BbITECHEHUEM
TIMHUCTOTO PACcTBOPaA B 3aMacCHYD eMKOCTb MM Ha COCeaHWM, pa3pabaTbiBaemblil y4acTOK

TpaHwew.
ApmaTtypa - MpPOCTPAHCTBEHHbIA  Kapkac M3  CTaauM  nepuoguyeckoro  npoduna
OO/MKeH ObiTb  yXe TpaHweum Ha 10... 12 cm. [lepes onyckaHMem apmaTypHbIX

KapKacoB B TPaAHLUEK CTEP)KHWU LenecoobpasHO CMaymMBaTb BOAOWM ANA YMEHbLUEHUA TOALWMHbI
Ha/IMNaeMon TMHUCTON NAEHKM WU yBEAMYEHUA CUEneHMs apmaTypbl C 6eToHoM.
BeToHMpoBaHME OCyLLEeCTBAAIT METOAOM BEPTUKA/ZIbHO Nepemeltaemont Tpybbl ¢ HenpepbiBHOM
YKNagKo 6eToHHOM cmecu U paBHOMEPHbIM 3aMOHEHMEM CMECbIO BCEM 3aXBAaTKU CHU3Y BBEPX.
BeToHONUTHbIE TPYObI - MeTananyeckue Tpyobl anametpom 250...300 mm, TosLMHA CTEHOK 8... 10
MM, TOPJIOBUHA - HA 06BEM TPYObI, CbEMHbIN K/1anaH HUXKE ropsIOBMHbI, MbIXKM U3 MELLIKOBUHbI.

OrpaHMynTENM PAa3MEPOB 3aXBATKM:

" npu rnybuHe TpaHwen 4o 15 m Tpybbl AMaMeTpom, MEHbLUMM WNPUHBLI TpaHweu Ha 30...50
MM; UX U3B/JEeKaloT 4yepe3 3..5 4 nocne OKOHYaHWA OETOHMPOBAHWA HA 3axBaTKe, U
06pa3oBaBLIANACA NONOCTb CPA3y 3aM0NHAETCA BETOHHOW CMechHo;

" npu rnybuHe TpaHwen Ao 30 M yCTaHABAMBAOT OrpaHUYUTENb B BUAE CTA/IbHOMO /INCTA,
KOTOPbIV NPMBapPMBAETCA K apMaTypHOMY KapKacy; npu HeEobXo4MMOCTU INCT YCUAMBAETCA
NPWUBapPKOW LWIBENNEPOB.

Mpn pavHe 3axBatku bonee 3 M 6H6eToHMpoBaHWEe OObIYHO OCYLLECTBAAKT Yepe3 ABe
6eToHONNTHbIE Tpybbl OAHOBPEeMeHHO. [ns MOoBbIWEHMA MAAaCTUYHOCTM OeToHa U ero

yao060yKnaablBaemMoCcT MpuMeHAoT naactuduumpyowme pobasknm - cnuvptoByto bapay,
cynepnaactuduKaTopsbl.
MepepbiBbl B 6eToHMpoBaHMM - pgo 1,5 4 netom u go 30 MMH - 3UMOW.

beToHHYI0 cmecCb YKNaAbIBalOT A0 YPOBHA, NPeBbIWaloWero BbICOTY KOHCTpyKumm Ha 10... 15 cm
ANAa nocnepywowero yganeHua cnoa 6eToHa, 3arpA3HEHHOro TAMHUCTbIMKU YacTuuamu. [Mpu
MCNO/Ib30BaHNUM BUOPOYNIOTHEHMA BUOPATOPbl YKPENAKT Ha HUXKHEM KOHUE OGEeTOHO/INTHOWN
TpY6bI. Mpu Tpybax ganHon o 20 m npumeHAT oauH BMbpaTop, npu ganHax go 50 m - aBa

BMbpaTopa. _
QY AN AHagesHa NoBkILWeHHA
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Tpybbl Ha rpaHuue 3axBaToOK 06fA3aTenbHO W3BNEKaloT. PaHHee uW3BAeYeHME NPUBOAMUT K
pa3pyLeHnto KPOMOK obpasoBaBLeiica chepnyeckolrt 060/104KM, YTO HeXKenaTeNbHO, a No3aHee
NPMBOAMT K 3alLeMNeHMUIO TPyObl mexKay 6eToHOM 1 3emnelt u TpebytoTca 3HaUUTeIbHble YCUAUA
ANA ee usBnedyeHua. NoaToMy 4acTo NPOCTO CTAaBAT HEU3BJEKAEMbIE MEPEMbIYKM U3 JIMCTOBOrO
)enesa, WBENNEPOB UM ABYTaBPOB, 06s3aTe/IbHO MPMBAPMBAEMbIX K apMaTypHbIM KapKacam
COOpPYXEHUA.

NHorpga ana yKkpenieHua ycTbA TPaHLWeEN OT pPa3pyLUeHMA U OCbINaHUA YCTPanBatoT U3 COOPHbIX
3N1eMEHTOB NN MeTanna GopLlaxTbl - OFOIOBKM TpaHwewn rnybunHoi o 1 m Ana ycuneHmns BepxHux
CNOEB FPYHTA, UK 3TO TPaAHLWeEA C YKPenaeHHbIMU Ha ryObuHy Ao 1 M BEPXHMMM YaCTAMM CTEHOK.
HenoCTaTKM MOHONUTHOTO peLeHMA «CTeHbl B TPYHTE»: yXyALWAeTcA cuenseHne apmaTtypbl C
6eTOHOM, TaK KaK Ha MOBEPXHOCTb apMaTypbl HA/JIMMAIOT YaCTULbI TAMHUCTOTO PAcTBOPA; MHOFO
CNOXKHOCTEM BO3HMKAET NPW NPOM3BOACTBE PAabOT B 3MMHUX YCIOBUAX, MO3ITOMY, KOTFAa NO3BONAIOT
YCNOBUA, UCNONb3YHOT COOPHbBIN U COOPHO-MOHOINTHbIE BAPUAHTBI.

MpumeHeHne cbopHOro enesobeToHa NO3BoO/IAET:

" MOBbICUTb UHAYCTPUANBHOCTbL MPOM3BOACTBA PAbOT;
" MPUMEHATb KOHCTPYKLMW PaLMOHaNbHOM GOpMbl: MYCTOTHbIE, TABPOBbIE U ABYTABPOBLIE;
" VMMeTb rapaHTUK KayecTBa BO3BEAEHHOIO COOPYKEHUS.

Hepoctatku cbopHoro xenesobetoHa: TpebyeTca crneunanbHaa TEXHOIOMMYECKas OCHACTKa As
N3roTOB/IEHUA U3L4ENNN, KaXKAbIM pPa3 CBOEro CevyeHua U AJIMHbI; CIOXKHOCTb TPAHCMOPTUPOBAHMA
M3LEeNNN Ha CTPOUTENbHYIO NOLWAAKY; TPebyloTca MOLHbIE MOHTAXKHble KpaHbl; CTOMMOCTb
cbopHoro )KenesobeToHa 3HaAYUTENIbHO BbiLUE, yem MOHOJINTHOTO.
BepTuKanbHble 3a30pbl MeXAY COOPHbIMM 3/1eMEeHTaMM 3aMOHATCA LEMEHTHbIM PACTBOPOM NpU
cyxom cnocobe npoussoacTea paboT. Mpu MOKPOM crnocobe HapyXKHyt nasyxy TpaHLieu
3aNO/HAIOT LLeMEHTHO-MeCcYaHbliM PAcTBOPOM, @ BHYTPEHHIOK - MeCcYaHO-TPaBUMHOWM CMecCbio.
Hapy»kHoe 3anonHeHWe B ganbHenwem ByaeT CyKUTb B KayecTse rmgpomnsonsaymum. MpumeHaoT
[iBa BapMaHTa COOPHO-MOHOIMTHOTO peLleHusn:

1) HMKHAA YacTb COOPYKEHMA A0 ONpPesesleHHOro YPOBHS COCTOMT M3 MOHOIMTHOTO 6eTOHa,
BblLLE/IeXKALUME KOHCTPYKLUNM - U3 COOPHbIX 3/1IEMEHTOB;

2) cbopHble 3neMeHTbl NMPUMEHAT B BuUAe Onanybku - O6JULOBKM YCTaHaBAMBAIOT K
BHYTPEHHEN MOBEPXHOCTU TPaHLIEM, HaPyXKHAA MONOCTb 3aMNONHAETCA MOHOJIUTHbIM

beToHOM.

Mpw CTpOUTENLCTBE TYHHENEN M 3aMKHYTbIX B NM1aHE COOPYXKEHWUI Nocae YyCTPOMCTBA CTEH TPYHT
N3B/IEKAETCA U3 BHYTPEHHEW YaCTU COOPY)KEHUS U ero OTBO3AT B OTBa/, AHULLE BETOHMPYIOT UK
ycTpaunBatoT GyHAAMEHTbI NOA, BHYTPEHHME KOHCTPYKLMMN COOPYKEHUS.

QY QNG AHageniA NoskILWeHHA
HEAAWGHKALMKM W NEpenoaroToBrH
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Morpy)XeHne M NoABbEM CTANbHbIX U LWNYHTOBAHHbIX CBal

LLinyumei /lapceHa u npoghunu om SBH.

WnyHt JlapceHa oT SBH npeactaBnaer coboit  y3kue
MeTaNINYeCcKne XONI0AHOKATaHHble npoduanm €  3aMKamum  Ha
NPOAO/bHbLIX TFPaHAX ANA FepMeTUYHOro 3auenneHusa OoTAeNIbHbIX
JINCTOB B OA4HY MOHOJIUTHYIO CTa/IbHYIO CTEHY, YKPEN/AIOLWLYIO FPYHT.
WnyHTbl  npeacTaBneHbl  pasanyHbimm - popmamu  npoduna,
No3BO/AKWMMM NoaobpaTb Hanbosee SKOHOMUYHBIN BapuaHT ANA
onpeaeneHHbIX Ha 06bekTe TpeboBaHMI K NPOYHOCTU CTEHDI.

LLinyiHm Omeaa - rnyboKoli KopbiToobpasHoM ¢opmbl ABAAETCA
CamMmbIM MPOYHbIM. MaKUCMasibHbIA MOMEHT conpoTtusieHns ao 1400 cm® Ha MeTp no3soaser
MCNoNb30BaTb €ro Ha Ntobbix 06beKTax C KOTN0BaHaMK, 6eperoBbIMU IMHUAMMU, CTPOUTENILCTBOM
OMop MOCTOB B BOA0OEMAX, OTPE3aHMA FPYHTOBbLIX BOA U 4p.

LnyHm LP - menkoh KopbiToO6pasHOM $OpMbl C MAKCMMaibHbIM MOMEHTOM COMPOTUBAEHUA
634 cm® Ha MeTp npegHasHa4yeH ans paboT npu Hebonblnx TPeboBaHUAX K MPOYHOCTN UM MPU
HEeobX0AMMOCTU OCTaBUTb WWIMNYHT B rpyHTe. bnarogaps HWU3KoOM yaenbHoOM macce npu 6oablioi
WMpPUHE nncToB 061agaeT NpMBAEKaTENIbHO HU3KOW CTOMMOCTBIO MNOrOHHOIO METpa YKpenieHus.
KopbiToobpa3Haa d¢opma rapaHTUpPyeT BO3MOMKHOCTb pPaboTbl € A06bIMM  CTaHOAAPTHLIMMU
norpyatensamu.

LLnyHme! ¢popmel Z u S 06naaatoT camoi BbICOKOM MPOYHOCTbIO C MOMEHTOM COMPOTUBAEHNA A0
1813 cm® Ha MEeTP U MOTYT MPUMEHATbCA Ha BCeX OObEKTaX, raAe MPOEKT Npeanonaraet TaKow
npodpunb. Lnpokne po 825 MM AUCTbI NO3BONAIOT 3HAYMTENBHO YMEHbLWMUTb CTOMMOCTb
yKpenneHua obbeKTa 3a cHeT He0HX04MMOro MEHbLLEFO KOIMYECTBA JINCTOB, YEM Y KOHKYPEHLUMN.

Mpogpunu eonHoobpasHoli popmbl 6e3 3aMKOB MPUMEHAOTCA B COCTaBe CheuManbHbIX pam
Kpenu (cepusa C-400) nam oTAeNbHO AN NMPOXOXKAEHUA KOPOTKMX OTPE3KOB C MEPECEKAOLLMMM
06BbEKT KOMMYHMKALMAMM

IMoOHTaX LWNYHTOBOro orpaxkgeHus Spunsvibrering | Slangerup DK u

(cmoTpeTb BMAEO B MHTEPHETE)

FoY ANC Axagesa NOBEILLEHHA
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http://www.krepigrunt.ru/contents.asp?id=48
http://www.krepigrunt.ru/contents.asp?id=48
http://www.krepigrunt.ru/contents.asp?id=60
http://www.krepigrunt.ru/contents.asp?id=59
http://www.krepigrunt.ru/contents.asp?id=62
http://www.krepigrunt.ru/contents.asp?id=61
http://www.krepigrunt.ru/contents.asp?id=63
http://www.krepigrunt.ru/contents.asp?id=53
http://www.youtube.com/watch?v=WMtoyRedRKA

CnoBapb

Pa3buBouHbIA uepTexk — paboumit yepTexk Npu NNAHMPOBKE OnaroycTpamBaemMoro obbeKTa ¢
NPUBA3KOM K GA3UCHbIM JIMHUAM U KOHKPETHbIMW Pa3mMepamm BCEX 3/1EMEHTOB, BK/OYEHHbIX B
NNAHUPOBKY. B tekcre T

AvnHamunuyeckue npoueccbl — npoueccobl, ANA KOTOPbIX XapPaKTepHO 6bICTpoe n3meHeHne BO
BpemMeHUn N NPOCTPaHCTBE. prekcre T

HusenupHble penepbl — 3HaK, 3aKPEnAOLWMIA TOYKY 3€MHOM MOBEPXHOCTU, BbICOTA KOTOPOM
OTHOCMTE/IbHO UCXOHOMN YPOBEHHOMN NOBEPXHOCTM OnpeaenieHa NyTem HUBE/IMPOBAHUA. b rexcre 1

CKapnenb — MHCTPYMEHT A8 rNaAKoN 06paboTKM KaMHSA. s rexcre 1

MonHaa cmeTHas CTOMMOCTU CTPOUTENIbCTBA — CYMMA [EHEMKHbIX CPeACcTB, HEObXoAUMbIX A/A
OCYLL,ECTB/IEHNA CTPOUTE/NIbCTBA B COOTBETCTBMM C MPOEKTHLIMM MATEPMANAMM. & Texcre 1

QY QNG AHageniA NoskILWeHHA
HEAAWGHKALMKM W NEpenoaroToBrH
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Bonpocbl ana camonpoBepku

1. Buabli 6eHTOHUTOB NO XMMUYECKOMY COCTaBy?

2. Kakoe cBOMCTBO KOCBEHHO XapaKTepu3yeT BeAMYMHA TOJILLUHDI
dunbTpPaLUOHHOI KOpKN?

3. CocTtaB 6@HTOHMTOBOro NOpoLKa?

QY QNG AHageniA NoskILWeHHA

HEAAWGHKALMKM W NEpenoaroToBrH

HaQp0o8 ANA CTROMTEALCTEA W HKK
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CnpaBoOYHUK

Ymobel OMKpbimeo dOKy/weHm, Haxcimume Ha Heeo.

=

AKT NpremKn-nepeaadYmn pesynbtatos reogesnyeckmx paboT npu CTPOUTENbCTBE 34aHUMN,
COOpPYKEHUN

AKT NpUeMKM reoae3nyeckoit pasbrnBoyHON OCHOBbLI A1 CTPOUTENbCTBA

OnpefgeneHne pasmepoB KOT/IOBAHOB 1 TPAHLIEN

MNoacyér 06bEMOB 3eMIAHbIX PaboT MO YCTPOMCTBY BblIeMOK (KOT/10BaHOB, TpaHLWen) U Hacbinen
TexHoNOrn4yecKkue KapTbl HA VCTDOVICTBO PesibCoOBbIX I'IVTeﬁ ONA CTPOUTENbHbIX 6aUJEHHbIX KpaHOB

KaTtanor o6opyaosaHus SBH ana ykpenneHua sblemok (pdf, 4,8 M6)

oV hWN
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CHwmM 3.01.03-84 «leogesnyeckne paboTbl B CTPOUTENLCTBEY

MNocobue nNo Npor3BOACTBY reoesnyecknx pabot B ctpontenncree (K CHulM 3.01.03-84)

[OCT 24846-81 «I'pyHTbl. MeToabl nsmepeHus aedopmaumnii OCHOBAHWI 30aHUIN U COOPYIKEHNN»
CHwuM 2.04.02-84* «BoaocHabKeHWe HapyKHble CETU U COOPYKEHUAY

CHuM 3.05.04-85* «HapyKHble CETU N COOPYIKEHUSA BOLOCHAOKEHUA N KaHaNU3aLMU»
PO-10-117-95 «TpeboBaHMA K yCTPONCTBY M 6e30nacHOM 3KcnayaTaLmMmn penbCoBbIX NyTei
KO3/10BbIX KPaHOB»

CHwnMN 3.02.01-87 «3emnsAHbIe COOPYHKEHUS, OCHOBAHUA U GYHOAMEHTbI»

CHuM 12-01-2004 «OpraHunsauma CTPOUTENbCTBA»

MNocTtaHoBneHue oT 23 ntonsa 2001 r. N2 80 «O NpUHATUN CTPOUTENIbHBIX HOPM U NPaBUA
Poccuitckoit deaepaumm «besonacHocTb Tpyaa B cTpouTenbetee. Yactb 1. Obwme TpeboBaHMA»
MZAC 12-52.2009 «YcTpoicTBO HAabUBHbIX CBAN»

CHwmMN 3.02.01-87 «3emnaHble COOPYHKEHUA, OCHOBAHMA U GYHAAMEHTbI»

CHwmM 2.05.02-85 «ABTOMOBW/IbHbIE AOPOrU»

CHwM 3.06.03-85 «ABTOMOBW/IbHbIE AOPOrU»
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