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Nekuma 2. NHHOBaLUWKM B TEXHOIOTUU reoae3nyeckux,

NOArOTOBUTENbHbIX N 3eMAAHBIX PAbOT, yCTPOMNCTBA
OCHOBAHUN U PYHAAMEHTOB

l'naea 1. lreode3uyeckue pa6ombl, eblfnosiHAemeble Ha cmpoumersbHbIX

naow,aoKax

Pa3buBouHble paboTbl B NpoLecce CTPOMTENbLCTBA

B cootseTtctBmne co CHmM 3.01.03-84 npaBuna Npou3BOACTBA W NPUEMKU reoge3nmdeckux pabot

H€O6XO,EI|MMO CO6J'IIO,EI|aTb npn CTtpontTenoCrtBe HOBbIX, pPaCWNPEHUN, PEKOHCTPYKUUN U

TEXHWUYECKOM MepPeBOOPYKEHUM AENCTBYIOWMX NPEANPUATUI, 34aHUIA U COOPYIKEHWUNA.

B cocTaB reogie3nyeckumx paboT, BbINONHAEMbIX Ha CTPOUTENbHOW NAOLLAAKa, BXOAAT:

a)

6)

B)

r)

A)

CcO3flaHNe reoae3nMyecko pas3bMBOYHOM OCHOBbI A/1A CTPOUTENbCTBA, BK/HOYAIOLLEN
nocTpoeHne pa3bnBoYHON CETU CTPOUTENBHON NIOWAAKM U BbIHOC B HAaTypy OCHOBHbIX MK
rNaBHbIX Pa3bUBOYHBIX OCENM 34aHUIN N COOPYKEHUN (ANA KPYMHbIX U CNOXHbIX 06BEKTOB U
3[4aHUI Bblle 9 3TaXKel - NOCTPOEHME BHELHUX Pa3bUBOYHBIX CETEN 34aHUIA, COOPYKEHNN),
MaruncTpanbHbIX M BHEMOWAAO0UYHbIX JIMHEMHbIX COOPYXEHWM, a TaKXKe ANA MOHTa)Ka
TeXHo0rM4Yeckoro obopynoBaHums;

pa3buBKa BHYTPUMNOLLAAOUYHbBIX, KPOME MArmMcTpasibHbIX, TMHENHLIX COOPYKEHUM WUAU WX
YyacTel, BpEMEHHbIX 34aHUIN (COopYKEHUN);

co3faHue BHYTpPEHHel pa3buBOYHOM CeTU 34aHMA  (COOPYKEHUA)HA UCXOQHOM M
MOHTaXXHOM TOPM30OHTAaX W pPa3bMBOYHOM CETU ONA  MOHTA)Ka TEXHONOrMYecKoro
obopynoBaHus,

€C/IM 3TO NPeAyCMOTPEHO B MPOEKTE NPOM3BOACTBA reoAe3nYeckmMx paboT uan B NpoekTte
npounsBoACcTBa paboT, a TaKkKe NPOU3BOACTBO AeTaNlbHbIX Pa3bnBOYHbIX PaborT;
reofe3nyeckmii KOHTPO/Ib TOYHOCTM FTEOMETPUYECKMX NAPAMETPOB 34aHUM (COOPYKEHWUI) U
MUCNONHUTE/IbHbIE ~ CbEMKM  C  COCTAB/IEHUEM  WUCMONHUTENIbHOM  reofe3nyeckomn
OOKYMeHTauuu;

reogesnyeckme namepeHua gedbopmaumnii OCHOBAHWUM, KOHCTPYKUMIA 34aHUI (COOpYKEHW)
M UX YacTel, ecan 3TO NPefyCMOTPEHO MNPOEKTHOM [AOKYMeHTauuel, YCTaHOBAEHO
aBTOPCKMM HaZ30POM UM OpPraHaMM rocyAapCTBEHHOMO HaA30pa.

MeTtoabl n TpeboBaHMUA K TOYHOCTU reoe3nyecknx nsmepeHnin gedopmaumnii OCHOBaHUM 34aHUN

(coopykeHuin) cneayet npuHumaTth no FOCT 24846-81.




Co3paHune reopesnyeckon pasbuMBOYHOWM OCHOBbI AN CTPOUTENbCTBA M reode3nyeckue
nsmepeHna pedopmaumii OCHOBAHUM, KOHCTPYKLUMA 343HUN (COOPYMKEHWMM) M UX YacTen B
npouecce CTPOUTENLCTBA ABAAIOTCA 06A3aHHOCTBIO 3aKa3uMKa.

Mpon3BOACTBO reoae3nyecknx paboT B MPOLLECCe CTPOUTENbCTBA, reoAe3vyecKkuii KOHTPOJIb
TOYHOCTM FrEOMETPUYECKUX NaPaMETPOB 34aHNI (COOPYKEHWUI) U UCNONHUTENBHbIE CbEMKM BXOAAT
B 06A3aHHOCTU NoApPALYMKA.

leope3nyeckne paboTbl SABAAIOTCA HEOTbEM/IEMOM YacTblo TEXHOJIOTMYECKOro npouecca
CTPOMTENBHOIO  MPOM3BOACTBA, WM WX CAeAyeT OCYLWecTBAATb MO eAuMHOMY AAs [AHHOWM
CTPOUTENbHOW NoWAaAKN rpaduKy, YBASAHHOMY CO CPOKaMU BbIMOJIHEHUA OBLLECTPOUTENbHbIX,
MOHTAXHbIX U creLmanbHbix paborT.

MpY CTPOUTENbCTBE KPYMHbIX U CIOXHbIX OBbEKTOB, a TaKKe 34aHui Bbille 9 3Taxken cneayer
pa3pabaTbiBaTb MPOEKTbI NPOU3BOACTBA reo4esnyeckux paboT B NopsaKe, YCTaHOBAEHHOM ANA
pa3paboTKM NPOEKTOB NPOM3BOACTBA PaboT.

[0 Hayana BbINOJIHEHUA reofe3nyeckux paboT Ha CTpouTenbHOM NaowanKe paboume yepTerKu,
ncnonb3yemble Npu pas3buBoYHbIX paboTax, AOKHbI ObITb NPOBEPEHbI B YaCTU B3aMMHOMN YBA3KM
pa3mepoB, KOOPANHAT M OTMETOK (BbICOT) U pa3pelleHbl K MPOU3BOACTBY TEXHUYECKMM HaA30pOM
3aKas4yumKa.

leopesnyeckue pa6OTbI cnenyet BbINOIHATL CpeacTBamm M3MepeHMl‘;1 HeO6XOAMMOl‘;1 TOYHOCTW.

Ycnosua obecneyeHUs TOYHOCTU  BbIMOJSIHEHUS reodesnyeckux paboT npuBedeHbl B
obna3aTenbHbIx Npunoxkenunsax 1-5 k CHul 3.01.03-84.

leope3snyeckne paboTbl NPU CTPOUTENBCTBE JIMHEWMHbBIX COOPYKEHWUN, MOHTAXKe MOAKPAHOBbIX
nyTen, BEPTMKANbHOM NNAHUPOBKE C/AeAyeT BbINOAHATb MNPEUMYLLECTBEHHO Jla3epHbIMU
npubopamu.

Feogesnyeckne paboTbl  cregyeT  BbLIMONHATL NOCAE  MNPEeAYCMOTPEHHOW  MPOEKTHOM
AOKYMEHTaLMen PacuymCTKMU TeEPPUTOPUM, OCBODOKAEHUS ee OT CTPOEHUI, NOANEKALLNX CHOCY, U,
KaK NpaBu0, BEPTUKANbHOMN NNAHUPOBKMU.

[na nepeHeceHMA KOOPAMHAT reofAe3snyYeckMx MyHKTOB HAa MOHTaXKHble FOPU3OHTbI METOA0M
BEPTUKANbHOTO MPOEKTUPOBAHMA CAeAyeT MCMNO/b30BaTb AMGTOBbIE LWAXTbl U TEXHONOTMYECKME
WAW  chneumasnbHble OTBEPCTMA B MNEPeKpbITUAX pa3smepom He MeHee 15x15 cm,
npegycmatpusaemble pabounmmm yepTerkamu.

leone3nyeckyo pa3buBOYHYHO OCHOBY ANA CTPOUTENbCTBA CAeAyeT Co3A4aBaTb B BUAE CETM
33KDEeN/IeHHbIX 3HaKaMU Treole3nyeckuX MAVHKTOB onbenensiolmnX [o/oXeHne 34aHUus



(COOpy)KeHMﬂ) Ha MECTHOCTU U O6eCI'Ie‘-IMBaPOIJ.I|MX BblINOZIHEHNE ,u,aaneﬁu.mx I'IOCTpOGHMVI n
M3MepeHMl>'I B npouecce ctpontenbCtsa C HAMMEHbLWWNMMUM 3aTPaTaMU U HeO6XOAMMOl‘;1 TOYHOCTbIO.

leope3nyeckyto pa3brMBOYHYO OCHOBY A/1A CTPOUTENbCTBA HAAJ/1EKMUT CO34aBaTb C NPUBA3KON K
MMEIOLLIMMCA B PaliOHe CTPOUTENbCTBA MYHKTaM reoie3nyeckux ceTemn.

PaboTbl MO MOCTPOEHUIO reoae3nyeckol pPasbuBOYHOM OCHOBbLI A/A CTPOUTENbCTBA caeayeT
BbIMO/MIHATL MO NPOEKTY (4epTexky), COCTaBNEHHOMY HA OCHOBE [FEeHepasbHOro njaaHa W
CTpoMreHnnaHa obbekTa CTpoUTENbCTBA.

B coctaBe npoeKkta A0/KHbl 6biTb Pa3bMBOYHbLIA YepTelk, KaTanorM KOOpAMHAT M OTMETOK

MCXOAOHbIX MNYHKTOB M KaTasorn (Be4OMOCTM) MNPOEKTHbIX KOOPAMHAT U OTMETOK, YepTexku
reofesnMyeckmMx 3HaKoB, MNOACHUTENbHAsA 3anMcka C O0BOCHOBAHMEM TOYHOCTM MOCTPOEHUSA
reofe3smyeckol pasbuBoOYHON OCHOBbI A5 CTPOUTENLCTBA.

Pa3paboTky npoekTa (4epTerka) reogesnmyeckon pa3bUBOYHOM OCHOBbI ANS CTPOUTENLCTBA
cnefyeT BbINONHATb B NOPALKE U CPOKWU, COOTBETCTBYHOLLME NPUHATBIM CTaAUAM NPOEKTUPOBAHMSA
M oyepeaAam CTPOUTENbLCTBA.

YepTex reoaesmyeckon pa3brBOYHOM OCHOBbI CAeAyeT COCTaB/ATb B MacluTabe reHepasibHOro
naaHa CTPOUTENbHOM NOWAAKM.

I'eo,u,esmqecxyro pa36MBO‘-IHny OCHOBY ON1A CTPOUTENDBLCTBA C/ieayeT CO34aBaTb C YHETOM!

" MPOEKTHOro WM CYLLECTBYIOLLErO pasMeLleHUn 30aHUI (COOPYKEHUN) N UHIKEHEPHbIX CeTel
Ha CTPOUTE/IbHOM MJIOWAKe;

= obecneyeHMA COXPAHHOCTM U YCTOMYMBOCTM 3HAKOB, 3aKPENAAOLWMX NYHKTbl Pa3bnBOYHOM
OCHOBbI;

" [eO0/IOTMYECKUX, TEeMMepaTypHbIX, AMHAMMYECKMX MNPOLECccoB M APYrux BO3AEUCTBUN B
paioHe CTPOMTENbCTBA, KOTOPble MOTYT OKa3aTb HebnaronpuATHOE BAMSAHWME Ha KayecTBO
NoCTPOEHUs Pa3bMBOYHOM OCHOBbI;

" MCNONb30BaHMA CO3[aBaeMoOM reoZesnyeckon pa3buMBOYHOM OCHOBbI B MpoLlecce
3KCnAyaTaumm NOCTPOEHHOIro 06BEKTA, Ero PaACLLUMPEHMA U PEKOHCTPYKLMN.

Pa3buBoyHasa ceTb CTPOUTENIbHOW MAOLWAAKN CO343eTcA ANA BbIHOCA B HATypy OCHOBHbIX WU
rNaBHbIX Pa3bMBOYHbIX OCel 34aHUA (COOPYXKEHMA), a TaKKe NPU HeobXOAMMOCTU NOCTPOEHUS
BHELUHeN pa3buBOYHOM CeTU 34aHMA (COOPYKEHMA), NPOMU3BOACTBA UCMOJIHUTENbHbIX CbEMOK.

BHewHAa pa3buBoyHaa ceTb 34aHUA (COOPY)KEeHMA) co3paeTca AN MNepeHeceHus B HaTypy u
3aKpenneHnsa MPOEKTHbIX MapameTpoB 34aHMA (COOPY)KeHMA), NPOM3BOACTBA AETa/bHbIX
pPa3buBOYHbIX PabOT U UCMOAHUTENBHbBIX CbEMOK.



HMBeI'Il/IprIe cetn CTpOMTGJ’IbHOVI naowagkm w“ BHeLLHeMN pa36MBOLIHOl>'I ceTn 34aHUA
(COOpy)KeHMﬂ) HeO6XO,CI|MMO CO34aBaTb B BUAE HUBENNPHDBIX XO40B, ONNPalOWNXCA HE MEHEE YeM
Ha ABa penepa reo,u,esmquKoﬁ CeTn.

MYHKTbI HUBE/IMPHOM M NJIAaHOBOW Pa3buBOYHbIX CETEN, KaK NPaBuIo, C/ielyeT COBMELLATb.

MocTpoeHne reoaesnyeckon pasbrBOYHOM OCHOBbI ANA CTPOUTENbCTBA CneayeT Npou3BOAMUTb
MEeTOAaMU TPUAHTYAALMU, NOJUTOHOMETPUM, TeoAe3nYecKMX XOAOB, 3aceyek W  Apyrumu
MEeToaMM.

TOYyHOCTb NOCTPOEHWMs pPa3bMBOYHON CeTU CTPOUTENIbHOM NAOWAAKM cnepyeT NpPUHUMaTb
COOTBETCTBEHHO AaHHbIM, NpUBeAeHHbIM B Taba. 1 CHul 3.01.03-84, BHelwHel pa3buBoyHoM ceTn
3[aHUA (COOPYKEHUSA), B TOM YMC/IE BbIHOC OCHOBHbIX MU TN1aBHbIX Pa3bMBOYHbIX OCEN, - B Tab. 2
CHwn 3.01.03-84.

Tabauya 1
Be/IMunHbI CpeaHMX KBagpaTUYECKUX NOrPeLIHOCTEN
NOCTPOEHMA pa3bNBOYHOMN CETU CTPOUTE/IbHOM
NAoOLWAAKN
XapaKTepuCcTMka 06BEKTOB CTPOMTEILCTBA
o onpeaeneHune
Yrnosble JInHenHble
N3mMepeHus, c N3mepeHus MPEBBILIEHNA Ha
1 km xo04a, Mm
MpeanpuATMA M rpynnbl 34aHUA (COOPYKEHW) 1
Ha yyacTKax naowagbio 6onee 1 kKm’
3 | e 4
OTgenbHo cTosiluMe 3gaHua  (coopyeHusa) ¢
NAoLWaAbio 3acTpoitkun 6onee 100 Tbic. m* 25000
MpeanpuATMA M rpynnbl 343aHUA (COOPYKEHW) 1
Ha y4acTKax Mm/iowanpto meHee 1 KM’; OTAENbHO
croAlmMe 34aHUA  (COOPYXKEeHUA) C NAoLLaAbHo 5 | e
3acTpoitkm ot 10 Ao 100 Tbic. m* 6
10000
OTaenbHo cToAlMe 34aHUA  (CoopyKeHusa) ¢ 1
naowaabio 3acTpoiiku meHee 10 Thbic. MZ; aoporu,
MHXEeHEepHble CeTn B npeaenax 3acTpamBaembix 1O 10
TepputTopui 5000
[oporn, UHXKeHepHble CeTM BHe3acTpamBaeMbIX 1
TEPPUTOPUIN; 3EeMNIAHbIE COOPYMKEHMA, B TOM
ymcae BepTUKanAbHaA NN1AaHUPOBKaA 30 | - 15
2000




Tabauya 2

BennumnHbl cpeaHMNX KBaApPaTUYECKMX MOTPELIHOCTEN MOCTPOEHUA BHELLIHEN U
BHYTPEHHel pa3buBOYHbIX CETEN 34aHUA (COOPYKEHUA) U APYTUX
pa3buBOYHbIX paboT

XapaKTepuCcTMKa 34aHni,
M onpeaeneHune
COOPYKEHUM, nepegaya
OTMETKM Ha
CTPOUTENbHbIX . onpeaeneHune TOYEK,
o NIMHelHble yrnosble MOHTa>KHOM .
KOHCTPYKLMIA NnpeBbIlLIEeHNA Ha oceli no
n3mepeHua | M3mepeHus, ¢ ropusoHTe
CTaHUMKU, MM BEpPTUKan
OTHOCUTENBHO
N, MM
NCXOAHOro, MM
1 2 3 4 5 6

Yncnosble 3HaYeHUA cnegyeT
Ha3HayaTb B 3aBUCMMOCTU OT
MeTannumyeckue BbICOTbl MOHTAXHOrO
KOHCTPYKLMUK C ropusoHTa (cornacHo
dpe3epoBaHHbIMMU 0653aTeNIbHbIM NPUIOKEHUSM
KOHTaKTHbIMM 415)
NOBEpPXHOCTAMM; 1
cbopHble
enesobeToHHble | -
KOHCTPYKLMUH,
MOHTUpPYEMblE METOL0M 15000
camoduKcaLmm B y3nax;
COOPYKEHWUSA BbICOTOW CB.
100 po 120 munn c
nponetamm ce. 30 go 36 m

3paHus cB. 15 aTaxen, 1

COOpPYKEHUA BbICOTOW CB.

60 go 100 M uamc | - -

nponetamm ce. 18 o 30 m 10 2
10 000

3paHnace. 5 go 15 1

3TarKel, CoopyKeHun

BbicoToM cB. 150060Mm |  -----

WK C NponeTamu cs. 6 4o 20 2,5

18 m 5 000 ] ]

3paHus 0o 5 aTaxkel, !

COOpYrKEHUS BbICOTON A0

éSMM WK C NnponeTamm oo 30 3 - -
3000

KOHCTpyKLUUU U3 AepeBa; 1

WHXXEHEepHble ceTy,
joporu, nogbesgHole | -
nyTm 30 5




3em/iAHbIE COOPYKEHUA, B
TOM uncne BepTuKanbHaa | ------
NNaHUPOBKa 45 10

MpumeyaHus: 1. BeauquHsl cpeOHUX KeadpamuvecKux noepewHocmeli (2p. 2 - 4) Ha3Ha4yaromca e 3a8ucumocmu om
Haauyusa 00HOU U3 XapaKkmepucmuk, YKA3aHHbIX 8 2p. 1; npu Haau4yuu 08yx u bosee XapaKkmepucmuK 8esauyuHsl
ChedHUX Keadpamu4vecKux rnozpewHocmell HazHa4yaromca Mo moli xapakmepucmuke, Komopoli coomeemcmeayem
bos1ee 8bICOKAA MOYHOCM®.

2. ToyHOCMb 2eode3uyeckux nocmpoeHuli 078 cmpoumenbcmed YHUKA/IbHbIX U C/I0OHCHbIX 06beKmMo8 U MOHMaMa
mexHoso2u4eckozo obopydosaHus cnedyem onpedenames pacdemamu HA OCHOBe CreyuasbHbIX MexHU4eCcKux
ycaosull u ¢ yyuemom ocobbix mpebosaHuli K donyckam, npedycmampusaemoix MpoeKmom.

MecTa 3aKnafKu reofesmyeckmx 3HaKOB AOJIKHbI ObiTb yKasaHbl Ha CTPOWMreHnIaHe NPOEeKTa
OpraHu3aumMmn CTPOUTENbCTBA, A TaKXKe Ha YepTelkax, HeobxoaMMbIX 1A NPOM3BOACTBA PaboT no
NNaHUPOBKE U 3aCTPOIiKe TEPPUTOPUN CTPOUTENLCTBA.

3aKa3umnK 0653aH co34aTb reoAe3nyeckyto pa3brBOYHYIO OCHOBY AN CTPOMTENLCTBA U HE MeHee
yem 3a 10 gHeN OO Hayana BbIMNOJHEHMA CTPOUTE/NIbHO-MOHTaXKHbIX PaboT nepegatb NO3TamnHO
NOAPAAUYMKY TEXHUYECKYIO AOKYMEHTALMIO HA HEe W 3aKpeneHHble Ha NaollagKe CTPOUTEIbCTBa
NYHKTbl OCHOBbI, B TOM YnCAe:

" 3HaKW Pa3bUBOYHOM CETU CTPOUTEIbHOM MJIOLLAAKM;

" nnaHoBble (OCeBble) 3HAKM BHeEWHeW pPasbuBOYHOW CceTM 34aHUs  (COOpYKeHus) B
KOZIMYECTBE HM MEHEEe YEeTbIPEX Ha KaXKAyH OCb, B TOM YMC/Ie 3HAKKU, Onpenenatolme TOYKn
nepeceyeHMA OCHOBHbIX Pa3bUBOYHbIX OCElM BCEX YIIOB 30aHUA (COOPYKEHMA); KONNYECTBO
pa3bUBOYHbIX OCel, 3aKpenasemblX OCEBbIMM 3HAKaMM, CaedyeT OnpenenAatTb C y4yeTom
KOHOUIypauum 1 pasmMepoB 34aHMA (COOPY)KEHWA); HA MECTHOCTM c/edyeT 3aKpenaatb
OCHOBHble pa3buBoyYHble OCK, onpeaensowme rabaputbl 34aHMA (COOPYKEHUA), U OCU B
MecTax TemnepaTypHbiX (4ePOopMaLMOHHbIX) LWBOB, TNaBHbIE OCU TUAPOTEXHUYECKUX W
CNOXKHbIX MHKEHEPHbIX COOPYKEHWA;

" MNaHOBble (OCEBbIE) 3HAKM NIMHEMHDLIX COOPYXKEHWUN, onpeaensAtowme oCb, Ha4ano, KoHel,
Tpacchbl, KONoALbl (Kamepbl), 3aKpPENNEHHbIe Ha NPAMbIX y4acTKax He meHee yem 4yepes 0,5
KM M Ha yrnax noBopoTa Tpacchbl;

" HMBE/MPHbIE penepbl MO TPaHWULAM M BHYTPW 3aCTpPauMBaemMol TEPPUTOPUM Y KaxKaoro
30aHUA (COOPY)KEHUA) HE MEHee O4HOro, BAO/Ib OCEN WHXKEHEPHbIX CETeN He pexe yem
yepes 0,5 Km;

" KaTaNorM KOOPAMHAT, BbICOT M abpucbl BCEX MNYHKTOB reoAe3nMyeckor pa3buBOYHOMN
OCHOBbI.

MpuemKky reosesnyeckoin pasbrBOYHON OCHOBbI A5 CTPOUTENLCTBA cnedyeT odOPMAATbL aKTOM
(cornacHo obasatenbHomy npunoxeHuto 12 k CHuM 3.01.03-84).




MpuHATbIE 3HAKM reofesnyeckon pasbuBOYHOM OCHOBbI B MpoLLecce CTPOUTENbCTBA L0JIKHbI
HaxoamMTbCcA NoA HabnwAeHMemM 33 COXPAHHOCTbIO W YCTOMYMBOCTBIO W NPOBEPATHCA
WHCTPYMEHTANIbHO He peke ABYX Pa3 B rof (B BECEHHUI M OCEHHE-3UMHUIA Nepuoapl).

Pa3buBoyHble paboTbl B Npouecce CTPOUTENbCTBA A0/KHbI 0becneyunBaTb BbIHOC B HATypy OT
MyHKTOB reofe3nyeckom pasbuBOYHOM OCHOBbI C 33[3HHOM TOYHOCTbIO OCEM U  OTMETOK,
onpeAenaowmx B COOTBETCTBMUM C NPOEKTHOM AOKYMEHTaUMel NoNoXKeHNe B NAaHe U No BbicoTe
YacTel U KOHCTPYKTUBHbIX 3/1EMEHTOB 34aHWUIN (COOPYIKEHMIA).

TouyHOCTb pa3bMBOYHbLIX PAabOT B NPOLIECCE CTPOUTENLCTBA CaeayeT NPUHUMATb, PYKOBOACTBYSACh
AaHHbIMM, NpuBeAeHHbIMM B Taba. 2 CHul 3.01.03-84.

B cayyasx CcTpouTenbCcTBa MO MNPOEKTHOW OOKYMEHTauuKW, coaepralein [Onycku Ha
M3roTOB/NIEHWE W BO3BEeAEHME KOHCTPYKUMIA 34aHUI (COOPY)KEHUIA), He npeayCMOTPEHHble
CTaHAaApPTaMK, HOPMamMKu M MpaBuaaMK, HEOBXOAMMYKD TOYHOCTb Pa3bUBOYHBLIX paboT cneayer
onpeaenaTb cneunanbHbIMU pacyeTamm Mo YCOBUAM, 3a/10XKEHHbIM B MPOEKTHOW AOKYMEHTaLUMN.

Ecnun aBa MM HECKO/IbKO 34aHWIA (COOPYXKEeHWIM) cBA3aHbI e4UHOM TEXHOIOMMYECKOMN IMHUEN UK
KOHCTPYKTUMBHO, pacyeT TOYHOCTM pa3buBouYHbIX PaboT cneayeT BbIMNOAHATL KaK A/ OAHOro
34aHUA (coopyKeHusn).

Pa3buBoyHble paboTbl A8 MOHTaXKa TEXHONOTMYECKoro 06OopYyAOBaHMA W  CTPOMUTE/NbHbIX
KOHCTPYKLUMIA HEOBXOA4MMO BbIMONHATL C TOYHOCTbIO, obecneumnBatowent cobatogeHme 40ONYyCKOB,
NPeasyCMOTPEHHbIX  COOTBETCTBYHOLLMMM  HOPMaMW UM NpaBWAamK,  FOCyAapCTBEHHbIMM
CTaHAAPTAMM UNU TEXHUYECKMMM YCIOBUAMM, @ TaKKe NPOEKTHOM AOKYMEHTaumeNn.

HenocpeacTBeHHO nepes, BbINOJHEHUEM Pa3bUBOYHbIX PabOT MCNONHUTENb AONKEH NPOBEPUTD
HEU3MEHHOCTb MOOXEHUA 3HAKOB Pa3bUBOYHOM CETU 34aHUA (COOPYIKEHMA) MyTEM MOBTOPHbIX
N3MEepPEeHNn 31eMeHTOB CeTMu.

Mpu ycTpoictBe ¢yHAAMEHTOB 34aHUIN (COOPYNKEHWUI), a TaKXKe WHXKEHEepHbIX ceTel
pa3buBOYHbIE OCK C/ieayeT NePEHOCUTb Ha OOHOCKY WM Ha Apyroe YCTPOMCTBO AN BPEMEHHOrO
3aKpenseHns ocen.

Bug 0B6HOCKKN N mecTo ee pacnonoxXeHnAa cneayetT yKa3blBaTb Ha CXemMe pasmelleHnAa 3HaKOB.

Pa3buBoYHbIEe OCK, MOHTaXKHble (OPUEHTUPHbIE) PUCKU CnedyeT HAHOCUTb OT 3HAKOB BHELWHEW
WY BHYTPEHHEN pa3buBOYHbIX ceTel 34aHnNA (COOpyKeHMUS).

KonnyectBo pa3bmBOYHbIX OCEM, MOHTAXHbIX PUCOK, MAaAKOB, MecTa UX PacnonoXKeHus, cnocob
3aKpenJIeEHNs caedyeT yKa3biBaTb B NPOEKTE NPOM3BOACTBA PaboT UM B NPOEKTe NpPomn3BOACTBA
reoaes3nyeckmnx paboT.



eoae3nyecKknii KOHTPO/Ib TOYHOCTU FTEOMETPUYECKUX NapaMeTPOoB 34aHUNA U
COOpPYXEHUM

B npouecce Bo3BeAeHMA 34aHUN  (COOPYXKEHWIA) UAM  NPOKNAAKU UHXKEHEPHbIX ceTeM
CTPOMTENbHO-MOHTAXHOM  OpraHusauuven (reHnoapagyuMkom, cybnoapaguyMkom)  cneayet
NPOBOAUTL e0AEe3NYECKMI KOHTPOAb TOYHOCTU TEOMETPUMYECKUX MNapameTpoB  34aHUN
(coopykeHuit), KoTopbli ABnsfeTca 06A3aTe/NbHOM COCTaBHOW YacTbid MNPOM3BOACTBEHHOrO
KOHTPONSA KayecTBa.

Feone3nyeckMin KOHTPONb TOYHOCTM TEOMETPUYECKMX MNAapameTpoB 34aHWUK  (COOPYKEeHWN)
3aKNtoYaeTcs B:

a) reoaesnyeckon (MHCTpYMEHTaNbHOM) NPOBEPKE COOTBETCTBMA MOJIOKEHUA 3/IEMEHTOB,
KOHCTPYKLMI 1 YacTen 34aHUM (COOPYHKEHNIN) MHKEHEPHDBIX CeTel NPOEKTHbIM TpeboBaHNAM
B MPOLLECCE UX MOHTaXa U BPEMEHHOTO 3aKpenieHus (Npy onepauMoHHOM KOHTPOE);

6) MCNONHUTENbHOM reoAe3nyYecKo CbeMKE NIaHOBOTO M BbICOTHOIO MOJIOXKEHWUS 3/1IEMEHTOB,
KOHCTPYKLUMA M YacTel 30aHUIN (COOPYXKEHWI), MOCTOAHHO 3aKpPenaeHHbIX MO OKOHYaHUU
MOHTa)Ka (YCTAaHOBKW, YKAagKW), a TaKkKe QaKTUYEeCKoro MoJIoKEeHUs noA3eMHbIX
WHXXEHEPHbIX CeTeMn.

V|CI'IOJ'IHMT€I'IbHyPO reoge3nyecCckyro CbeMKy Noa3e€MHbIX UHXKEHEPHDbIX ceTemn cnepyet BblINONMHATDL
A0 3aCbINKK TpaHu.|e171.

KoHTponupyemble B npouecce NPOU3BOACTBA CTPOUTENbHO-MOHTAXKHbIX PaboT reomeTpuyeckune
napameTpbl 34aHUI (COOPYKEHUI), MeToAbl reoAe3nYeckoro KOHTPOIA, NOpALOK U 0bbem ero
NpoBeAeHUs AO0/XKHbI ObITb YCTAaHOB/IEHbI NPOEKTOM NPOU3BOACTBA reofesnyeckux pabor.

MepeyeHb OTBETCTBEHHbIX KOHCTPYKUMA W 4YacTel 34aHMK  (COOPYKEHWUW), NoANeKalunx
WCNONHUTE/IbHOM Treofe3M4Yeckonm CbeMKe MPWU BbINONHEHWUM MPUEMOYHOTO KOHTPOAA, AO/IKEH
6bITb ONpeaeneH NPOEKTHOM OpraHu3aLUmen.

Feon,e3nYecknin KOHTPO/Ib TOYHOCTU FrEOMETPUYECKMX NAPAMETPOB 34aHUIN (COOPYIKEHWUIM), B TOM
yucne WCNONHUTENbHbIE reoAe3nMyeckme CbemMKM Ha BCeX 3Tanax CTPOMTeNbCTBa, cneayet
OCYLL,ECTB/IATb OPraHM3aLUMAM, BbIMOIHAOLMM 3T PaboTbl.

MnaHoOBOE M BbICOTHOE MOJIOXKEHNE 3N1EMEHTOB, KOHCTPYKLMIM 1 YacTel 34aHUI (COopyKeHU), nx
BEPTMKANbHOCTb, MOJIOXKEHNE aHKEPHbIX BONTOB M 3aKNafHbIX AeTanein cneayet onpeaenatb OT
3HAKOB BHYTpeHHel pa3buBO4YHON ceTU 34aHMA (COOPYKEHUA) UAM OPUEHTMPOB, KOTOpbie
MCNO/Ib30Ba/IMCb MPWU BbIMNONHEHUN PaAbOT, a 3/1EMEHTOB MHXKEHEPHbIX CeTel - OT 3HAKOoB
pPa3bMBOYHOM CETU CTPOUTENbHOW NNOLLAZKMU, BHELLHEN pa3bMBOYHON ceTM 3a4aHUNA (COopyKeHuA)
WAWN OT TBEPAbIX TOYEK KanuTabHbIX 34aHUIA (COOPYKEHUIA).



Mepea Hayanom paboT HeobXOAMMO MPOBEPUTb HEM3MEHHOCTb MOJIOKEHUSA MYHKTOB CETU U
OPUEHTUPOB.

Pe3ynbTaTbl reofie3avyeckon (MHCTPYMEHTA/IbHOM) NPOBEPKM MPU OMNEpPaLMOHHOM KOHTpOJe
[A0JI3KHbI ObITb 3adMKCUPOBaHbI B 00OLLEM XKypHasie paboT.

Mo pe3ynbTaTamM MCMNONHUTE/IbHOM Freofe3nYeckon CbeMKU 31EMEHTOB, KOHCTPYKUWUI U YacTel
30aHUIN  (COOpPYKEHWUI) cnepyeT COCTaBAATb WMCMNOJIHUTENIbHbIE CXeMbl , a 418 NOA3EMHbIX
WHXXEHEPHbIX CeTel - UCNONHUTENbHbIE YEepTeXKM, KaK NpaBuio, B macwTabe COOTBETCTBYHOLMX
pabounx uyepTexen, OTpaxKalowue NAaHOBOE M BbICOTHOE MONOXKEHWE BHOBb MPOJIOMKEHHbIX
WHXXEHEPHbIX CeTeln.

B HeO6XOAMMbIX CNydadax KakK npuaoxeHue cnegyet CoCTtaB/iATb KaTasor KOopAUMHAT U BbICOT
3N1eMEHTOB CETEN.

McnoaHUTenbHble CXembl U yepTeXn, CoCtaB/ieHHble NO pe3y/1bTaTaM NCNOJTHUTENIbHOM CbEMKM
cnegyetr  MCcnosib3oBaTb npu npnemoyHom KOHTpPO/1E, COCTaBneHUU NUCNONIHUTENbHOW
AOKYMEHTaUUN N OLeHKE Ka4yeCTBa CTPOUTE/IbHO-MOHTAaXKHbIX pa60T.

Mpu npuemKke paboT NO CTPOUTENLCTBY 34aHUN (COOPYKEHUI) U UHKEHEPHbIX CETEN 3aKa3umK
(3acTpoiWMK), oCcyWwecTBAAOWMIA TEXHUYECKUIA HAaA30p 33 CTPOUTENIbCTBOM, ZO/IKEH BbINONHATbL
KOHTPOJ/IbHYIO Te0Ae3NYeCcKylo CbeMKy A1 MNPOBEPKU COOTBETCTBMA MOCTPOEHHbIX 34aHWM
(coOpy)KEHUN) M UHMKEHEpPHbIX CeTel UX OTODbparKeHMI0 Ha npeabAB/EHHbIX MNOAPAAYMKOM
NCNONHUTE/IbHbIX YepTeXKax.

Bce M3MeHeHWs, BHECEHHble B MPOEKTHYI [AOKYMEHTALMIO B YCTAaHOB/JIEHHOM MOpAAKe, M
OONYLEHHbIE OTK/IOHEHUA OT Hee B pa3MeLLleHUUN 34aHUN (COOPYXKEHUN) N UHKEHEPHbIX ceTein
cnepyet GUKCMPOBaTb HAa UCNONHUTENIBHOM FreHepasibHOM NaaHe.

bonee noapo6HO 0 reoae3nYECKOM KOHTPO/Ie TOYHOCTU FreOMETPUYECKUX NapamMeTpPoB 3AaHUM
n coopyeHuii B8 Mocobue no NpousBoACTBY reoaesnyeckux pabort B ctpoutenbcree (K CHul

3.01.03-84).




I'naea 2. Mod2omosumenbHblie pabomel Ha cmpoumesnbHoU NAowaoKe

Pasbopka (aemoHTaXK) 34aHUIA U COOPYKEHUI, CTEH, NEPEKPbITUA, NECTHUUYHDbIX
MapLUeit U MHbIX KOHCTPYKTUBHDbIX U CBA3AHHbIX C HUMU 3/IEMEHTOB UM UX YacTen

PasbopKa Xunblx 34aHWUIA OCYLLECTBAAETCA B COOTBETCTBUM C pa3pabaTbiBaeMbiMM NPOEKTaMM
opraHusauum pabor (MOP).

MOP pa3pabaTbiBaeTcs NPOEKTHOW OpraHM3aLMen No 3aKasy 3akasumMKa M NoCae COrnacoBaHUsA U
YTBEPKAEHNA CTAHOBUTCA 06A3aTeNbHbIM AOKYMEHTOM A/1A 3aKasuumKa, NOAPALHbIX U APYrux
OpraHM3aumii, Yy4yacTBylOLWMX B npoueccax ¢GUHAHCMPOBAHMA, MaTepPUasIbHO-TEXHUYECKOTO
obecneyeHus u ap.

Coctas NOP ponrkeH BKAOYATb caeayowme A4OKYMEHTbI:
B TEKCTOBOW YacCTu:

" OCHOBaHWe ANs Pa3paboTKM NPOEKTa opraHnsaumm paboT No CHOCY UM AEMOHTAXKY 34aHUN,
CTPOEHUMN N COOPYKEHNIN 0OBEKTOB KannTanbHOIO CTPOUTE/NIbCTBA;

" nepeyeHb 34aHWUN, CTPOEHUN W COOPYHKEHUN OOBEKTOB KanMTa/SbHOrO CTPOUTE/NbCTBA,
nognexawmx CHocy (AeMOHTaxy);

" nepeyeHb MeponpuATUIA NO BbIBEAEHUIO U3 IKCMJyaTaLMn 34aHUN, CTPOEHWNIA U COOPYIKEHNI
06bEKTOB KanuTasIbHOro CTPOUTENLCTBA;

" nepeyeHb MeponpuaATUIM No obecrneyeHUo 3aWMTbl ANKBUAMPYEMbIX 30aHUINA, CTPOEHUN U
COOpPYKEHUN 0O6beKTa KanuTaNbHOIO CTPOUTENbCTBA OT NPOHUKHOBEHUS NOAEN U KMUBOTHbIX
B ONACHYIO 30HY W BHYTPb 0OBEKTA, a TaKMKe 3amTbl 3e/1eHbIX HAaCaXKAEeHUN;

® onucaHue n o60CHOBaHME NPUHATOrO MeToa CHoca (AeMOoHTaXa);

" pacyeTbl MU OBOCHOBAHWE pPa3MepoB 30H pasBana M OMACHbIX 30H B 3aBMCMMOCTU OT
NPUHATOro MeTo/ia CHoca (AemMoHTaKa);

" OUEHKYy BEepOATHOCTM  MNOBPEXAEHUA NpPUM  CHOCe  (OAEMOHTa)Ke)  MHXKEeHepHOM
MHOPACTPYKTYPbI, B TOM YMC/Ee AEUCTBYIOLMNX NOA3EMHbIX CeTeM MHKEHEePHO-TEXHUYECKOro
obecneyeHus;

" onucaHue M o6OCHOBaHWE METOAOB 3aWMUTbl U 3aLUUTHLIX YCTPOMCTB CETEN MHXKEHEepHO-
TEXHWYECKOro obecrneyeHus, CoracoBaHHble C BAaAeNbLamMu 3TUX CETEN;

" onucaHue U obocHOBaHWe peleHUn no 6e3onacHbIM mMmeToaam BeAeHus paboT no cHocy
(memoHTaxy);

" nepeyeHb MeponpuaTUin no obecnevyeHuMto 6e30NACHOCTM HacesNeHMs, B TOM YMUCIe ero
OnoBeLLEeHMA M 3BaKyaunn (Npn HeobxoaMmocCTH);

" OnucaHue peLleHnii No BbIBO3Y M YTUAN3ALNU OTXOA0B;

" nepeyeHb MEPONPUATUIA NO PEKYNbTUBALUK U BNAroycTpOMCTBY 3eMeNbHOro yyacTka (npu
HeobxoanmocTn);

" cBeAeHWs 00 ocTalolmMxca nocne cHoca (gemMoHTaxka) B 3emsie M B BOAHbIX OO6beKTax



OpraHoB rocyAapCTBEHHOro HaA30pa Ha COXPaHEHWE TaKMX KOMMYHUKAUWUI, KOHCTPYKLUI K
COOPYKEHUI B 3eM/Ie U B BOAHbIX 0ObEKTAX - B CIy4YanAX, KOrAa Ha/imMume Takoro paspeLueHms
npeAycmMoTpeHOo 3aKoHoaaTenbcTBom Poccuiickon Pegepaumu;

" CBEAEHWS O HA/IMYUWN COTNAaCOBAHUA C COOTBETCTBYHOLMMM rOCYAapPCTBEHHbIMM OpraHamu, B
TOM 4MCNe OpraHamu rOCyAapPCTBEHHOrO HaA30pa, TEXHWYECKUX PEeLIeHUMA Mo  CHocy
(memoHTaxKy) obbeKTa nyTem B3pbiBa, CHUIFaHWMA MAM WMHBIM MOTEHLMANbHO OMACHbIM
MEeTOA0M, MepeyeHb AOMNONHUTENbHbIX Mep Mo 6e30nacHOCTM NpPW  MCNONAb30BaHUK
NOTEHUMANbHO ONACHbIX METOA0B CHOC3;

B rpaduyeckom yactm:

" M/1aH 3eMe/IbHOro Y4acTKa M NpUAeralowmx TEPPUTOPUIA C YKa3aHMEM MecTa pasMeLleHuA
CHOCMMOro 06beKTa, ceTell WHXEeHEepPHO-TEXHUYECKOro obecneyeHus, 30H pas3Basa W
ONacHbIX 30H B Mepuof CHOCa (AeMOHTaXa) 0b6beKTa C yKasaHMEM MEeCT CKAaAMpOBaHMA
pasbupaembix MaTepUanos, KOHCTPYKUUIA, U34enmin n obopyaoBaHus;

" yepTeXM  3ALMUTHbIX  YCTPOMCTB  WMHXEHEPHOM  WMHOPACTPYKTYPbl W MNOA3EMHbIX
KOMMYHUKaLWIA;

" TEXHO/IOTMYECKME KaPTbl-CXEMbl MOCNEA0BATENIbHOCTM CHOCA (LEMOHTAXKa) CTPOUTENbHbIX
KOHCTPYKLMIA 1 060pyA0BaHUA.

B KauecTBe MCXO4HbIX MaTepuanoB UCMONb3YOTCA: paboyasa AOKyMeHTauua Ha pasbupaemsble
34aHKMA; pe3ynbTaTbl 06C1eA0BaHNA 34aHUIN; TEXHONOTMYECKME pernameHTbl Ha pPa3bopKy M cHoc
XUNbIX 30aHWIN, reonoAoCHOBA, YEPTEXKWM TEXHONOTMYECKOM OCHACTKW, AaHHble O Ha/nuuu
CTPOMTENbHOW TEXHUKM M TPaHCMoOpTa 1 Ap.

B MOP cneayet npeaycmaTpuBaTb obecrneyeHne COXPaHHOCTU pa3bupaemsbix KenesobeToHHbIX
KOHCTPYKLUWUI W 3N1EeMEHTOB - MNAUT, naHenei, 6/10KOB, KOTOpble MOryT OblTb BTOPUYHO
NCNONb30BaHbl B CTPOUTE/IbCTBE HENOCPEACTBEHHO M/IM MOC/Ie COOTBETCTBYIOW e 06paboTKM, HO C
06A3aTeNIbHbIM KOHTPOIEM TEXHUYECKOIO COCTOAHUA Hepas3pyLLALLMM MEeTOA0M.

HenpuroaHbie AnA BTOPUYHOIO MUCMOJIb30BAHUA KOHCTPYKTUBHbIE 3/IEMEHTbI TPaHCNOPTUPYHOTCS
Ha nepepaboTKy B WEebeHb 1 NEeCOoK.

YTuaunsauum nognexkat meTann, AepeBo U gpyrne matepuanbl. CTpOMTeJ'IbeIl‘a MYCOpP BbIBO3UTCA
B OTBa/l.

Kpome Toro, kK [OP npeabaABnAlOTCA AOMNONAHUTENbHblE TPeboBaHWA, ydyuTbiBalOWME, YTO
npoun3BoACTBO PaboT OCyLLEeCcTBASETCA Ha TEPPUTOPUM KMNOr0 MaccUBa.

K Takum TpeboBaHMAM OTHOCATCA: MOHTAX 3aALMUTHbIX YCTPOWCTBO MeLexoAHbIX Nepexosos,
paboTta MexaHM3MOB B CTECHEHHbIXx ycnosuax, obecneyeHne 6ecnepeboitHoM paboThl
cCaHTeXHUYEeCcKUX CUCTEM U CUCTEM IHEeDrocHabXeHusa n ap.



Becb npouecc No pa3bopke NATUITANKHOFO KUAOFO AOMA PA3AeNAETCA HA TPU OCHOBHbIX LMKNA:
noAroToBUTE/IbHblE PaboTbl, AEMOHTAX MWHMEHEPHbIX CUCTEM U LEMOHTA) CTPOUTENbHbIX
KOHCTPYKLNIA.

Jo Hauyana pasbopKu 3g4aHNsA HeEOOXOAMMO NPOBECTU TexHuYeckoe obcnenoBaHue ero obuiero
COCTOAHUA, a TaKXKe O YHOAMEHTOB, CTEH, MNEPEKPbITUA U APYrUX KOHCTPYKUMNA, Y3N10B UX
COMPAXKEHUA C onpeaeneHMeM CTEMeHU NoTepu Hecylled CnoCOBHOCTU KOHCTPYKUMM cuiamu
cneumannsnpoBaHHON OpraHn3aLmm.

Mo pe3ynbTaTam 0b6cnef0BaHMA COCTABAAETCA TEXHMYECKOE 3aK/I0UYEHME C YKa3aHMEM YCI0BUN U
cneundurKkmn paboT no pasbopke 3gaHuA.

MoarotoButenbHble PaboTbl BKAKOYAKOT PasMeETKy M YCTAHOBKY OrpaKAeHWUA CTPOUTENIbHOM
NAOWaAKM BpPeMeHHbIM 3abOpoOM, YCTaHOBKY M MYCK rPy30noAbeMHOro KpaHa, OpraHusauuio
ObITOBOro ropoAKka W CKNaACKOro XO03fANCTBa, YCTAaHOBKY 3HAKoB 6e30MacHOCTW, YCTPOMCTBO
BPEMEHHbIX AOPOT, BPEMEHHOIO 3/1EKTPO- U BOAOCHAOKEHUNSA, OCBELLEeHMA NAOLAAKKN, NOATOTOBKY
HeobXoAMMOWM OCHACTKN U NPUCNOCOBeHUI AN AeMOHTaXKHbIX paborT.

BTopoﬁ UMKA npegnonaraet 4eMOHTUPOBATL BCE BHYTPEHHUE UMHXKEHEPHbIE CUCTEMbI B AOME!
CaHUTapPHO-TEXHNYECKHNE, 3ﬂeKTpOCHa6)KeHVIH, CBA3N, pagno n tenesnaeHuA.

NocnenoBaTeNbHOCTb AEMOHTAXKa ONpeaenaeTca No COrnacoBaHMIo co Cﬂy)K6aMVI IKCNAyaTauunnm
cncrem.

B npouecce nNOAroTOBKM K [AeMOHTa)HbIM paboTam peKoMeHAyeTcA pewwuTb BOMpPoC O
BO3MOKHOCTU NO3TANHOrO OTK/OYEHMA YaCTU HEKOTOPbIX MHXXEHEPHbIX CeTel Mo 3axBaTKam OT
BHELUHMX KOMMYHUKaLUNA.

TpeTnit LMKN BKAKOYAET AEMOHTAXK CTPOUTE/IbHbIX KOHCTPYKUMA W NONHOe ocBoboxaeHue
CTPOMTENIbHOM NAOLWAAKMN.

Mepen, pasbopKon (CHOCOM) 34aHMIA NPOBOAUTCA KOMMAEKC MEpPOnpuUATUIA NO BblAENEHUIO,
COPTUPOBKE U CKNAAUPOBAHMNIO KaXKA0ro BMAa NPoAyKTa pa3bopku.

BbinonHeHue paboT no pa3bopkKe 3gaHuA u

(cmoTpeTb BUAEO B MHTEpHETE)

CaHmexHuka. Ta30Bble U 3N1EKTPUYECKNE MIUTbI, BaHHbI OTCOEANHAIOT OT BHYTPEHHUX CETel U
NepeHoCAT Ha TEPPUTOPMIO CTPOUTENbHOWM MAOWAAKMA B 30HbI COOTBETCTBYHOLLENO CKNAANPOBaHUA.
YHuTa3bl ¢ 6a4KkaMn, PAKOBUHbI, YyryHHbIE U NPOYME PagMaToPbl OTONAEHUA U APYrUe 3NEMEHTI
0TCOEAMHAIOT OT BHYTPEHHUX CEeTel 34aHUA M NepeHoCcAT B OAHY M3 KOMHAT Ha 3Taxe CToAKa
34aHUA AN UX BPEMEHHOTO CKaaMpPOoBaHUS.



Memannuveckue mpybol. MeTannnyeckme Tpybbl BHYTPEHHUX UHXKEHEPHbIX ceTel (Bog0oNpoBoa,
ras, oTonneHue) paspesatoT Ha YacTu, yA0OHble K NepeHOCKe U CKNAAMPOBAHUIO B KOHTEWHEPDI,
Npyv NOMOLLM PYYHOM 3/NEKTPUYECKON YrNOBOM OTPE3HOM MAWMHKKM Tuna «Bbonrapka». Tpy6bl
NepeHOCAT BOAHY M3 KOMHAT Ha 3TaKe CTOAKa 34aHUA A1A UX BPEMEHHOIO CKNaANpPOBaHUA.

OKOHHble pambl, 08epuU, OKOHHbIE U 08epHble Kopobd. Pambl CO CTEKNAMMU CHUMAKOT C KOPOOOK.
He pas3buBan CTeKon, pambl NEPEHOCATCA B OA4HY M3 KOMHAT Ha 3Ta)Ke CTOsKa 34aHuA, rae Hajg,
KOHTeMHepOM Npoun3BoAAT oTAaeneHue cTekna. CTeknsaHHbIM 60 B ganbHenwem nepeknaabiBatoT
(nepecbinatoT) B Masible KOHTeKlHepbl (Tapy) M NEpeHocAT Ha TeppUTOPUID CTPOUTEJIbHOM
N/IOLLAAKM B 30HY COOTBETCTBYIOLLETO CKIAANPOBAHMA.

ﬂ,BepM A0/1KHbI ObITb CHATDI. ,ﬂ,BepM, a TaKXe Bbl/IOMaHHbleé OKOHHblE U ABeEpHblE KOpO6KM
NePEHOCAT B O4HY U3 KOMHAT Ha 3TaXKe CTOAKa 34aHUA, ANA UX BPEMEHHOIo CK1aagnpoBaHnA.

Mapkem, auHoneym, KepamuKa. NANHTYca [0MKHbI ObITb OTOPBaHbI, @ MOKPbLITUSA NONOB (NapKerT,
[OCKM U T.4.) CHATbI BPYYHYHO.

JNIuHoneym paspesatoT Ha yA06Hble NONOChI, KOTOPblE OTAMPAIOT M CBOPAYMBAIOT B PY/IOHbI.

MapKeT M KepaMW4YecKyr MIUTKY CO CTEH W MOJIOB yAANAT NPW MOMOLLM METaNIMYECcKOoro
CKpebKa un ckapnenu.

MaTepMaJ'lbl pa36opKM (I'IO BMAaM) HeO6XO,EI|MMO nepeHectn B 04HY M3 KOMHAT Ha 3TaxKe CTOAKa
34aHNA ANnAa UX BpemMeHHOro CKnagmnpoBaHuUA.

Anekmponposodka U 3neKmpoobopydosaHue. INEKTPONPOBOAKY o0b6pes3aloT B LWKUTKe
YMNPaB/AEHNA Ha KaXKA0M 3TaxKe CeKLUUM.

WnTbl CO cyeTyMKamum M BblKAOYATENsIMKU (TymbBrepamn) OTCOEAMHAOT WM MEePeHOCAT Ha
TEPPUTOPUIO CTPOUTENBHOW NIOLLAZKM B 30HY COOTBETCTBYIOLLLETO CKNAAMPOBAHUS.

OTrpyska oTxomoB. Korga Ha Bcex 3Ta)kax CcTosKa (nogbesda), € MNATOrO NO  MepBbii,
paccopTMpPOBaHbl BCe MaTepuanbl U CIOXKEHbI B KOMHaTax, HE06X0AMMO NPOU3BECTU MUX MOTrPY3KY
yepes OKOHHbIA NPOEM B KOHTEeMHep, MNOoAaHHbIA KPaHOM BMJIOTHYIO K CTeHe 34aHuA
COOTBETCTBYIOLLErO 3Ta)a.

B KOHTEMHEep C KaXkA0ro 3Ta)ka CTOAKA 34aHMA 3arpy*KatoT OAMH U3 BUAOB MaTepuana pasbopku.
OTCOPTMPOBAHHbIE MaTepuabl NEPemMeLLaloT KPAaHOM B COOTBETCTBYHOLLYIO 30HY CKNAAMPOBaHUSA
WY cpasy NeperpyKatoT B 60/bluerpy3Hblii aBTOMOOUIbHBIN KOHTEHEp.

OCHOBHbIMU COOPHBLIMM 3N1EMEHTAaMM Pas3bupaemblX MATUITANKHBLIX XKUJbIX 30aHUN ABAAKOTCA
Da3/IMYHOIO BUAa naHenun (KpoBesbHble MNebeKDbbITUM. MOTOMOUHBIE. HADbVIKHBIE U BHVTDEeHHue



CTEHOBbIE, LOKO/IbHble, OanKoHHble, GPU30BbLIE), NECTHUYHbIE Mapwn W NJOLWALKMK,
byHOAMEHTHble 60KM.

Mpu pa3bopKe KOHCTPYKUWIA 30aHUA cnenyeT B 06a3aTenbHOM nopsazke cobaoaatb ciepyowme
NONOMKEHMUSA:

" MAUTbl MNEepPeKPbITUI paspelaeTca NoAHUMMaTb KPaHOM TO/NbKO MNOC/Ae yAaNeHUus Bcex
KOHCTPYKUWI 1 AeTanei, pacnoOoMKEHHbIX Bbille NOBEPXHOCTU NOAHUMAEMOTO 3/IEMEHTA];

" NAMTY NEpPeKpbITUA HEeobXoAMMO 3aCTPONUTL KO/bLEBLIMW CTPOMamu, 3aTeM cpesaTb Bce
aHKepylowme CBA3U U TONbKO MOC/AE 3TOr0 NOAHATb U MEePEHECTU KPaHOM Ha MAOWaAKY
CK/NlagMpoBaHuUs;

" npu pa3bopKe CTEHOBbLIX NaHenel HeobxoAMMOo B NepByl0 oyepenb NPOU3BECTU CTPOMOBKY,
BblIbpaTb CNabMHy TPOCOB CTPOMN U TOJILKO NOC/E 3TOro 0CBO60AUTL 3aCTPOMNIEHHYIO NaHe b
OT CBA3€el N BPEMEHHbIX KpenieHui;

" nepes pa3boOpKOWM NECTHUMYHOTO Maplla cneayeT CHATb WHBEHTApHOE BpemeHHoe
orpakAeHue, 3aTeM 3aCTPONUTb IECTHUYHbIA MapLl, HaTAHYTb CTPOMbI, NOC/E Yero cpesaTb
NPMBapeHHbIE K 3aKNagHbIM AEeTaNAM HaKnaaku, ocBoboAUTb Mapll OT CBA3eN M MOAHATb
ero.

[o Hauvana pas3bopkM 34aHMA OCYLLECTBAAETCA BPEMEHHOE KpenjeHue AeMOHTUPYEeMbIX
KOHCTPYKLWI:

" HapyHble W 6a3oBble BHYTPEHHME CTEHOBblE MAHENW KPEenATCA Ha MNOAKOCax K
WHBEHTAPHbIM NETAAM, YCTaHaB/IMBAEMbIM B MPOCBEP/IEHHbIE OTBEPCTUA B CYLLECTBYHOLLUX
nepeKkpbITUAX (MeCcTo yCTaHOBKM MeTeNb OnpeaenseTca no MecTy) - 2 KpenaeHus Ha OfHY
Aetanb unm 3 KpenneHua Ha 6a30ByH0 BHYTPEHHIOK NaHeNb;

" BHYTPEHHWE CTeHOBble NaHenu (pAgoBble) KpenaTcs K 6a30BOM MaHENM C MOMOLLbIO
FOPWU30HTANIbHbIX CBA3EW;

= cTponoBKa COOPHbIX MaHenel BbINONHAETCA 4Yepe3 MPOCBEP/AMBAEMbIE OTBEPCTUA
anametpom 40-60 mm B 3aBUCMMOCTM OT LUMPUHDbI NINTDI.

MNpn nepemelleHNUN NaHeNn B 30HY CKNAAMPOBAHUA Heobxoaumo ybeauTbCcA B HaAEeKHOCTU
CTPONOBKM.

Mpu ocnabneHnn cTpon NPOU3BOAAT OCBOOOXKAEHNE KOHLLOB puUrensa oT KpenaeHusa ¢ obpesKol
COeAMHUTENbHBIX 3/1IEMEHTOB M 3aKNaHbIX AeTanei.

I'IpM NOMOLWMN TMAPOK/IMHA U MOHTAXXHOIO JIOMa puUresib HEMHOIo CABUratoT U NpUMNOAHNMaAltoT.
I'IpOBemeT €ro Ha noaHoe OCBO60)KA€HM€.

3atem purenb NPUNOAHMMAIOT NPUMEPHO Ha 20 cMm ANA NPOBEPKM HAAEKHOCTU CTPOMOBKU U
nepeHoOCdT B 30HV CKNaaAUDOBaHUS.



Nocne cHATUA ereneﬁ CTpONAT KOJIOHHY, OaBaA cnabblit HaTar cTponam, CHUMAKOT BpeMEHHOE
KpenaeHne KOJIOHHDLI, OCBO60)K,EI,aPOT CTblK ABYX KOJIOHH OT 6eTOHa, o6pe3a+0T coegnHunTEeNbHble
3/1IEMEHTbI, HEMHOIo CABUratoT N NpUNOAHNMAIOT.

MpoBepAlT, 4YTOOblI CTbIK OblA MOJMIHOCTbIO OCBOOOMKAEH, U NEPEHOCAT KONOHHY K MecTy
CKNaaMpoOBaHuSA.

3aTem € nNepeaBUNKHbIX  MNOAMOCTEM  MPOM3BOAAT  Pa3boOpPKy  KUPMMYHOM  KNagku
HaPYKHbIX, BHYTPEHHWUX CTEH U Neperopoaok.

Pa3bopKy NpoM3BOAAT NPY NOMOLLM MHEBMATUYECKUX WU SNEKTPUUYECKUX MOJIOTKOB.

Pa3bopka Hapyx#HbIX CmeHo8bIX naHesnel npouszsodumcs e caedyrowieli nocaedosamenoHOCMU:

® BbINONHWUTL BPEMEHHOE KpEernJIEHWe naHeneMm Ha CeKkuMnm Ha noAKocax K nauTam
nepeKpbITUIA, MO ABa KPENIEHUS Ha KaxKAyto NaHe b.

= KpenneHue ycTaHaBAMBaeTCA A0 Pa3boOpPKM NANUT NepeKpbITUA.

= 3aCTpONUTb C MOMOLLBIO KO/IbLEBbIX M YeTblpexBeTBEBOro CTpona naHenb. B naHensx
NpPOCBEPUTL NO ABa OTBEPCTUA A1 CTPONOBKMU.

® Bbipybutb 0TOOMHBIM MOJIOTKOM WU/ CKApPNenbio BEPTUKaJIbHbIE LWBbI MO TOPLAM NaHeneun.
O6pe3aTb MOHTarKHbIE CBA3M.

® [lpM HaTAHYTbLIX CTPOMax KpaHa 3abuTb ABa KAMHA B WOB MmeXay naHenamu. [locne
NosiBIEHNs TPewWMH CHATb MOAKOCHI, YAEP!KMBAKOLWME NaHeNb, MU OCTOPOXKHO noabusBaTb
KAMHbA 40 NONHOro 0CBOOOXKAEHMA NaHeNun.

= OTBETCTBEHHbLIN 3@ MNPOM3BOACTBO pPabOT [OMKEH MNPOBEPUTb MOJIHOE 0CBObOXKAEeHME
naHenu oT OCTa/IbHbIX 3N1EMEHTOB M AaTb pPa3peLleHne Ha UX NoAbEM.

= EcAn naHenb He ocsoboaunacb B BEPTMKAZNbHOM CTblKE, TO B 3TOT CTblK TaKKe cneayet
3abuTb ABa KAUHa.

* [logHATb naHenb Ha 0,5 m, oTopBaB ee OT MPWMKNEEHHON noBepxHocTU. [poBepuUTb
HaAEXHOCTb CTPOMOBKM W MNepemMecTUTb MaHesb Ha CKAad. Ha cknage naHenm [O0NXKHbI
CKNAagMpoBaTbCA Ha NUpaMuabl UAKM cpaly Ha aBTOTpaHcnopT. Cpa3y nocne AeMOHTaXKa
naHenu yCTaHOBUTb MpPefoXpaHWUTe/IbHOEe TPOCOBOE MHBEHTAPHOE Orpa*kAeHue no Kpawo
nepeKpbITUA.

PG360pKG BHYMPEHHUX CMEeHOo8bIX naHenel sKawo4Yaem:

- yCTaHOBKy BpemMeHHOro KpenaeHuna BHYTPEHHUX CTEHOBbIX naHeneﬁ;

. ernneHme noagxkoCamu 6a30BbIX ,EI,BOVIHbIX BHYTPEHHUX naHenemn OAHMM KOHUOM 3a neT/ato,
YCTaHaB/IMBaeMyO B MNpocCBepaEHHOE OTBEpPCTUE MNaHeNnn, a AOPYyrMM KOHLOM K aHKepy,
yCTaHaB/MBaemMomMy B NpocCBepaeEHHOE OTBEPCTME B NEPEKPLITUN. Ha O4HY MNaHenb
YCTaHaB/IMBaAETCA NO TP NOAKOCa.



. ernneHme OCTa/ibHbIX OAWUHAPHDbIX naHenen Kk 6as3oBou ¢ NOMOLbIO ABYX FOPU3OHTA/IbHbIX
cBaszeit. BHavane AEMOHTUPYOTCA OAWUHAPHbIE NAHENN, a 3aTEM |£I|BO[;1HbIe. JemoHTax
BeAEeTCA KaK Npun eEMOHTa*xXe Hapy*HbIX CTEHOBbIX naHenewn.

AHaNOrMYHO NPOM3BOAAT CHATUE NAUT NEPEKPbITUA HaZ NEePBbIM 3TAXKOM, PUrenemn, KONOHH U
pa360pKy HAPYKHbIX U BHYTPEHHWUX CTEH.

Mepen CHATMEM NAWUT NEPEKPLITUA HAL NOABAJIOM NO NEPUMETPY 34aHUSA, C HAPYXKHON CTOPOHDI,
nponsBoaAT pa3bopKy rpyHTa Ha rNyOUHY 3a/10XKEHUS NEHTOYHbIX PYHAAMEHTOB 3KCKAaBaTOPOM
30-2621A cO CMeLEeHHOM OCbl KOoMNaHuA. BHyTpeHHWe neHTO4YHble ¢GyHAAMEHTbl OKanbIBaOT
BPYYHY!IO.

Nocne cHATMA nNAuT nepexkpbiTMa CHUMAaIOT 610KM HapPyXHbIX CTEH NOABa/I0B U pa36Mpa+0T
BHYTPEHHUE CTEHbI NoABaNAa, pUrean 1 KOJIOHHbLI.

PyHAAMEHTHbIM 6/10K NPY NOMOLLU TMAPOK/IMHA OTPbIBAOT OT 3EMJIN.

PaboTbl nNo pa3bopKe CTPOUTENbHBIX KOHCTPYKUMWA 343aHUA PEKOMeHAyeTcs NpPOWu3BOAUTbL
NO3TaYKHO, HAYMHAA C KPOB/IM, 3aXBaTKaMMU.

MpocTpaHCTBEHHbIE MapaMeTpbl 3aXBaTOK OMPeAenAlTca UX rpaHULaMK No BepPTUKAAN U
rOpU30OHTasNN.

B gaHHOM cnyyae B KayecTBe 3aXBaTKM NPUHMMAETCA Y4aCTOK 34aHUA B Npeaenax O4HOro 3Taxa,
OrpaHUYEHHbIN NO KOHTYPY KanuTa/ibHbIMM CTEHAMM OAHOM CEKLUKN A0MA.

Ona cokpalieHns obuwero cpoka paboT no pasbopke cieayeT opraHM30BaTb MOTOYHbLIA METOZ,
npounsBoAcTBa PaboT, NpPU KOTOPOM Ha BCEX 3axXBaTKax 3Tarka BbINOJHAKTCA OAHOBPEMEHHO
onpeaenieHHble BUAbI paboT cneumnannsnpoBaHHbIMU 3BEHbAMMU.

Bce onepauum A0NXKHbI NPOU3BOAUTLCA B COOTBETCTBUM C YKa3aHUAMM U MOJIONKEHUAMU NPOEKTa
npoussoacTBa pabor.

Pa36opKa 34aHNA NpPOnU3BOAUTCA B NOC/N1€00BaTE/NIbHOCTHU, O6paTHOl>'I €ro Bo3sBeaeHuto.

PekomeHayeTcsa cneaytollas nocnenoBaTelbHOCTb AEMOHTaMKHbIX paboT, KOTopas B KaKAoM
KOHKPETHOM C/yyae NOANENKUT YTOUHEHMIO:

" pe3Ka U CHATUE PYIOHHOTO KOBPa KPOBAU; - pa3bopKa ABEPHbIX U OKOHHbIX 3aN0AHEHWI;

" pe3Ka W CHATUE YyTENAUTEeNs U MapOoU30NALUM KPOBAMK;

" no3TaxkHadA pa3bopkKa Nnosos;

B MOHTaAX BDEMEHHbIX MNOAAEDNKUBAKLWUNX M[ODUCAOCOBNEHUM ANg KbenieHUsa HabnVKHbIX



" [1EeMOHTa) NOTONI04YHbIX NaHeNewn;

" NeMOHTaXX NaHenel-neperopoaok;

" [1EeMOHTa)K BHYTPEHHUX U HAPYXKHbIX CTEHOBbIX NaHenewn;

"  [1EeMOHTa)K 3/IEMEHTOB JIECTHUYHbIX CTYNeHel 1 Naowaaok 6aaKkoHOB;

" CHATWE NJAUT NEePEeKPbITUS Haf NoABaIOM U Pa3bopKa Kee306eTOHHbIX CTeH
" nopBana;

* pa3bopKa caHTexXKabuH;

OCMOTP, KOHTPO/Ib, COPTUPOBKA U TPAHCMOPTUPOBAHNE CTPOUTE/IbHBIX MAaTEPUMAIOB K MYHKTAM UX
NOBTOPHOI0O UCMO/Ib30BaHUA, NePePaboTKM U 3aXOPOHEHWA.

CTpouTenbCTBO BpEeMEHHbIX AO0pPOr, N0WAA0K, UHXKEHEPHDbIX ceTen u
COOpPYKEHUMU

Cmpoumenbcmeo epemeHHbIX 00po2

Ons nogasnawowero 60NbLWKMHCTBA CTPOUTE/IbHLIX 0ObEKTOB A0CTaBKa FPy30B OCYLLECTBAAETCS
aBTOMOOUNBbHBIM TPAHCNOPTOM, MO3TOMY OCTa/ibHble BWMAbl TPAHCNOPTA HE PACCMATPMBAOTCA.
BpemeHHble aBTOMOOW/bHbIE [OPOrM M MeCcTa PacnosIOXKEeHMA CKNaf0B MaTepuanos MU
KOHCTPYKLMIN NPOEKTUPYIOT C y4eTOM npenBapuTeNlbHO HaMEeYeHHOro pPasMeLLeHUs KpaHOB U
Apyrux mexaHmsamos. Mpu npoekTupoBaHuu gopor Ha CITl 0b6bl4HO CTapaloTCA MAKCMMaJIbHO
MCNonb30BaTb AN1A CTPOUTENIbCTBA MOCTOAHHbIE AOPOrK, ANA Yero peKomeHAyeTcs yBe/inyMBaTb
TO/IWMHY BETOHHOrO €105 NOCTOAHHbIX Aopor Ao 0,2 m, a BepXHWi c/ioit achanbTOBOro NOKPbLITUA
YKNaAbiBaTb NOCNe 3aBeplleHna CTpouTenbCcTBa 06bekTa. O4HAKO ceTb NOCTOAHHbIX AOPOr YacTo
He obecrneynBaeT CTPOUTENLCTBO U3-3a HECOBMAZAEHUA TPACCUPOBKM, rabaputos u T. n. MNostomy
CTPOUTENU Ha KaXKA0M 06beKTe BbIHYKAEHbI NPOKNaAbIBaTb BPEMEHHbIE AOPOrM, HECMOTPA Ha TO
4YTO X COOPYKEHME YACTO CTOUT A0 2 % NOJHOM CMETHOM CTOMMOCTU CTPOUTENLCTBA.

[elwesne NocTpouTb FPYHTOBYH aBTOA0POrY, HO ANA €€ yCnewHoW 3KCnayaTaumm TpebyroTcs
61aronpuATHbIE Fe0/N0TMYecKne, TUAPOreosIorMyeckne U norogHble ycnosua. o Hopmam
WMHTEHCUBHOCTM 3KCNAyaTaLUMn rpyHTOBOW A0POrM HegoNyCTMMO NPOXOXKAEHME NO Hell bonee Tpex
aBTomMobunei B 1 4 B 04HOM HanpasBaeHUn. Mo3Tomy rpyHTOBbIE AOPOrU, KPOME NepMoaUYECKOro
NPodUANPOBaHMA, 4acTO HEOBXOAMMO AONOIHUTE/IbHO YKPENAATb LWebHeM, rpaBUeM, BAXKYLLUMU
MmaTepuanamu.

Mo BOMpOCY, Kacalowemyca NPOeKTUPOBaAHMA aBTOMOBMIbHbLIX Aopor, cm. CHul 2.05.02-85 u
CHwnI 3.06.03-85.

B ropoAckux ycnoBusaX  BHYTPUMNOCTPOEYHble A0POrM  MNPOKAaAbiBaloT M3 cOOpHbIX
»Kenie306eToHHbIX NANT pasmepom 1,75 ...6 M nNo necyaHon npocnomnke TonwmHon 0,1 ... 0,25 m.
Takue goporn He Hago NPoPUANPOBATL, OAHU U Te ¥Ke MAUTbI MOXHO MCMO/Ib30BaTb B TEYEHUE
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HeAOoOUEHNBATb pPa3pywinTenbHOro BO3,D|el>'ICTBMﬂ Ha HUX TYCEHUYHbLIX MalUUH, 0cobeHHO Ha
NnoOBOPOTax, pa3BopoOTax N Cbe3gax.

BHYTpUNOCTpOEYHbIE A0POTrM TPACCUPYIOTCA MO KONbLEBOM CXeMe C ABYMSA Bble3gaMu-Bbe3gamm
WM CO CKBO3HbIM MPOE34,0M MPU C0XKHbIX CTECHEHHbIX 06CTOATENLCTBAX.

Ha He 3aK0/bLOBaHHbIX U TYMUKOBbIX Y4acTKax A0/KHbl BbiTb NPeaycMOTPEHbI pasbesgHble U
pa3BOPOTHble MAOWAAKM, Takue e pasbe3gbl cneayeT ycTpauMBaTb B MecCTax pPasrpysKku
maTepuanoB. Heobxoanumo mM3beratb NPOKNAAKN AOPOr HaA NOA3EMHbIMU KOMMYHUKAUMAMWU UIN
BOM3M OT HUX.

Mpwn TpaccMpoBKe A[O0POr AOMKHbI CObBAOAATbCA HOPMUPYEMble MUHMMAJbHbIE PACCTOAHMUA
(tabn.3)

Tabauya 3. Hopmupyemoie MUHUMAAbHbIE PACCMOAHUA NPU MpaccuposKe 0opo2

LWnpurHa npoesrKer 4acT Npu ABYCTOPOHHEM 6.8
...8m
OBUXEHUN
LWnpurHa npoesrKeit 4acTM NpmM O4HOCTOPOHHEM 3,5...5m cywupeHuem Ha nosopomax
OBUXEHUN 8 Mecmax paszpy3Ku 6 m
Pagunyc 3aKkpyrneHua BHYTPMNOCTPOEYHbIX 40POr 18...12m
PacctoaHme mexay A0pOorom 1 CKAaacKom
. 0,5...1,0m

naoLaaKom
PacctoaHMe mexay A0poroi n NogKpaHOBbIMMU

6,5..12
nyTaAMm
PacctoaHMe mexay Aoporoi u 3abopom 1,5m
PacctoaHne mexay A0porom U No¥KapHbIM

1,5..5m
rTMAPAHTOM

. . 0,5... 1,5 m 3asucumocmu om suoa

PacctosiHMe mexay Aoporov u 6poBKOM TpaHLen

2pyHma u 2nybuHsl mpaHweu

Cmpoumenbcmeo epemMeHHbIx 30aHuli

BpemeHHble 34aHMA MCNONb3YIOT Kak BCrMOMOraTesibHbie, NoAcobHble U 0b6CayKuBaowme
nomeuwieHua. Mo GyHKUMOHANbHOMY Ha3HAYeHMI0 OHW MoApPa3AensoTCA Ha NPOU3BOACTBEHHbIE
(macTepckme, 6eTOHHO-PACTBOPHbIE Y3/bl U ApP.), aAMUHUCTPATUBHO-XO3ANCTBEHHbIE (KOHTOPbI,
AMCNeTYepCKne, NPOXoAHble), CaHUTApPHO-ObITOBblE (rapAepobHble, AyleBble U ApP.), XKuablie U
obuiecTBeHHble (0bLeXnTUA, CToNoBble, MarasuHbl). MHoraa ana atux uenen npucnocabnmeatot
cBoboaHble CTaUMOHApHble 3AaHWUS, HUXKHUE 3STaXKU CTPOAWMXCA 34aHUMA  UAM  30aHUSA,
noanexaume CHOCY, HO TaKMe CUTyauMu BO3HMKAOT peako. YacTo NpMMEHAT MOb6U/bHbIe
KOHTEeHEepHble WAM NepeaBUNKHble BPEMEHHble 34aHWA, PacCYMTaHHble Ha MHOrOKpaTHoe
nepemelleHme c 04HOro ob6bekTa Ha Apyroi. LLinpoko npumeHssLlumeca paHee cb6opHo-pas3bopHble
BPEMEHHbIE 34aHWA B HacTofAllee BPEMA WCMNONb3YKTCA [NlaBHbIM 06pa3om B KayecTse

(%)
M AAIAN DA RATHALILILIVY AU RS RAIIAY FAA FRFAIAaTIANE AR IiAarrDAalilinars FHiATahaise,



Komnnekc BpeMEHHbIX 3AaHMl‘;1 paccynTbiBaeTCA Mo pacquHoﬁ YNCNNEHHOCTU pa60Lw1x B
Hanbonee MHOTFO4YNCNEHHYIO CMEHY

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

n UTP n MOITT, cay»Kawmx n oxpaHbl

N, = 1,05%0,12*0,8N pax (2)

rae Npox - 0bLLee cnMcoyHoe KonmyecTso pabounx

Mnowagn rapAepobHbIX M CYLWIMAOK PAcCUMTbIBAOT Ha obliee 4YMCNo paboumx, 3aHATbIX B
pasfiMyHble nepuoabl CTpouUTenbCTBa. [pyM 3TOM  HEOH6XOAMMO y4uMTbIBATb pasgesibHble
nomeLLeHMaA ana myxumH (70 %) n xeHwmH (30 %), coctaBastowmx cootseTcTBeHHo 70 1 30 % uuc-
JIEHHOCTW paboTatolwmx.

Ha ctpoutenbHom 06beKkTe ¢ ynciom paboTatrowmx B Hambonee MHOrOYMCNEHHOM cmeHe Ao 60
yesn. AOMKHbI BblTb NPeayCMOTPEHbI: rapAepobHblie C YyMblBa/ibHUKAaMU; AYLIEBbIE C CYLUUIKAMU;
NomMeLlleHMA ANs CorpeBaHua, OTAbixa U Npuema nuiimn; npopabckan; TyaneT; HaBec AN OTAbIXa,
MECTO AN KYPEHUS; YCTPOMCTBO ANSi MbITbA 00YBU; LUMT NOXKAPOTYLLEHUA.

Ha obbeKkTe c umMcnom paboTtawowmx 6onee 60 yen. 4ONOAHUTENbHO O0MKHbI BbiTb YCTPOEHbI
NOMELLLEHMA ONS CTOIOBON M IMYHOWN TUTUEHDI KEHLMH (ecnn obliee KOAMYecTBo paboTatoLmx
eHWMH npesbiwaer 15 ven.). Mpu Konuuyectse paboTatowmx 300... 800 yen. poskeH 6biTb
opraHun3oBaH denbALlepCKnit NYHKT, Npu Kosndyectse paboTtatowwmx 6onee 800 — BpayebHbIN.

Mo pe3ynbTaTaM pacyeTa C Y4eTOM NepeyHs WMHBEHTapHbIX 34aHWKi, (Tabn.3) nopbupatot
KOHKpEeTHble BpeMEeHHbIe 34aHUA, OPUEHTUPYACL Ha Caeaytowme peKoMeH4aumu:

* B 3maHuMax cbopHo-pa3bopHOro  TMMa pasmelaloT MPOU3BOACTBEHHbIE, CKNAACKME,
aAMUHUCTPATOPCKME, XO3ANCTBEHHbIE MOMELLEHMSA, CTO/IOBbIE.

" B 34aHMAX KOHTEMHEpHOro Tuna («Moaynax») MOMKHO pasmellaTb agMUHUCTPATUBHDIE,
CaHUTAPHO-6bITOBbIE, }KW/ble N 0OLLECTBEHHbIE NMOMELLEHWA.

* B nepeasuXkHbIX 34aHMAX («BaroHYMKax») npu HeboblOM 06beme M CPOKe CTPOUTENbCTBA
MOXHO pasmeLLaTb Bce.

3aBeplwarowan 3agaya npuv MNPOEKTUPOBAHMM BPEMEHHbIX 34aHUMI — ONTMMasbHOE MX
pacnonoMKeHne Ha NaoWwaaKe Npu pasmeLLeHnn BpemeHHbIX 34aHuii Ha CIT. Mpu 3TOM KOHTOPbI,
ANCneTyepckme U apyrme agMUHUCTPATMBHbIE 34aHMA PAcnoNaratoT y BbesAa Ha CTPOMUTE/IbHYIO
NJIOWAaAKYy, KOHTPO/IbHO-NPONYCKHble NYHKTbI (KMMM) 1 nyHKTbl MOMKKM MawurH (MMM) — y Bble3aa.



lapaepobHble, AyweBble, NOMELWEHUA AN COTPeBaHMA M CYLIKU oaexabl U 00yBM, a TaKkKe
Apyrve nomelleHMa CaHWTapHO-bbIToBOro lasHauyeHuA cneayeT pasmewats BOAM3M  30H
MaKCMManbHOM KOHUEHTpauum paboTatowmx. Bce BpemMeHHble 34aHMA U COOPYKEHWUS O0KHbI
pasmeLlaTbCA BHE OMNAcHbIX 30H U He bamke 50 m ¢ HaBETPEHHOM CTOPOHbI OT cknagos CM, BB,
APYrux onacHbIX maTepmnanos 1 Npo-13804CTB, BblAENAIOWMX Mblab, BpeAHble Nnapbl U rasol.

BpemeHHble 34aHMA cnedyeT pacnonaratb 6AMMKE K MecTaM NPOKNAAKM KOMMYHUKaLMUNA.
KoHTelHepHble W nepeaBuKHble BPEMEHHble 34aHMA CaHWTAPHO-O6bITOBOrO Ha3Ha4YeHus
enatenbHo obbegUHATL AN pacnonaraTb PALOM.

Y60pHbIE CO CMbIBOM HYXHO pa3mMellaTb OKO/O KaHa/M3aLMOHHbIX Kosoaues. Mpu oTcyTcTBUM
KaHanusauuMuM  cnegyet  MCNONb30BaTb  6MOTyaneTbl  WAM  NepeaBuKHble  ybopHble €
repmeTMYeckMMmn emkocTamu. TyaneTbl BHe 34aHUN Heobxoanmo pacnonaratb He ganee 200 m oT
Hambonee yaaneHHoro paboyero mecra, a B 34aHuMAX — He 6onee 100m.

Tabauya 4. MNepevyeHb UHBEeHMAPHbLIX 30aHUL, peKoMeHOyeMbiX 0118 NpuMmeHeHUs

Cuctema Tun 3paHuA Pa3smepbl B n1aHe, M
CbopHo-pasbopHoe

KapkacHo-naHenbHaa YCP3 12x3; 18x3
MeTanamyeckoe
To xe

To ke YW3 12x6; 18x6

KoHTeliHepHoe ¢ Xo040BOM
«Craspononeu» 7x2,5
YacTblo, MeTaNIMyeckoe

«YHUBepcan» KoHTelHepHOe, MeTannnyeckoe | 6x3

«IHepreTuk» AepeBAHHoe 6x3
CbopHo-pasbopHoe,

MaHenbHaa «Moaynb» 2,4x2,8
AepeBaHHoe

«[Henp» KoHTeliHepHoOe, meTannmyeckoe | 6x3
AepeBaHHOe

«JleCHUK» 6x3

«KOoHTYp» MeTaInyecKkoe 12x3




Tabnuuya 5. NMokazamenu 0na onpedeneHua naowadelii pemeHHbIX 30aHuli

EavHuua HopmatusHbii
HaunmeHoBaHue HasHauyeHue
n3mepeHusa nokasarte/ib
CaHumapHo-6bimosbie nomeweHUA
MNepeoaeBaHue U XpaHe- ) o .
. M°, ABONHOM 0,9 Ha 1 uen.
lapaepobHas HUE YIMYHOM 1 cnew-
WwKad 1 Ha lyen.
oaexabl
MomeleHune CorpeBaHue, oTAbIX U m’
1 Ha 1 yen.
ANA corpeBaHms npuem nNuLm
CaHuTtapHo- )
m°, 0,05 Ha 1 yen.
YMbIBanbHas rMrMeHn4Yeckoe
KpaH 1 Ha 15 yen.
obcnykmBaHme paboumx
MomelleHne ana NMYHOM T M. 0,18 Ha 1 uen.
oXKe
TMIUEHbI XXEHLMH KabuHa 1 Ha15...100 yen.
M, 0,43 Ha 1 uen.
JdyweBasn «
ceTKa 1 Ha 12 yen.
0,07 Ha 1 yen.
MZ, 1 Ha 20 KeHWMH,
Tyanet «
O4KO 1 Ha 25...30
MY>KUYMH
Cywka cneyoaexabl u
CywwunbHaA m? 0,2 Ha 1 yen.
cneyobyeu
N\Z
ObecneyeHune paboumx ’ 0,6 Ha 1 uen.
CtonoBas(byoder) nocagoyHoe
ropAYnUmM NUTaHMEm 1 Ha 4 yen.
MecTo
OkasaHve nepsoin )
MeanyHKT . M 20 Ha 200-300 yen.
MeANLMHCKOMN MOMOLLMU
CnyKe6Hble nomeLleHus
PasmeweHune
Mpopabckas A4MUHUCTPATUBHO- m’ 24 Ha 5 ven.
TEXHMYECKOro NepcoHana

SnekmpocHabxeHue. BpemeHHOe 31eKTPOCHabKeHNe CTPOUTENIbHOM NNOLWAAKM OT NOCTOAHHbIX
MCTOYHWKOB OCYLLLECTBNAETCA NO ABYM CXEMAM: PaSNaANbHOMN C OTAENbHBIMU IMHUAMU SNR KaXKL0M
TpaHcHOPMaATOPHON NOACTAHLMM WM MArMCTPasbHOM, MPU KOTOPOW OAHA NUHUA nuTaeT 4—5
TpaHcHOPMaTOPHbIX NOACTAHLUMN.

TpaHcpopmaTopHble MNOACTAHUMM AO/KHbI ObITb PACNONONKEHbI B LEHTPE 3HepreTuyecKkux
Harpy3oK C YyKasaHMem MOpAAKOBOro Homepa M Tuna (Mapku). Paguyc pencrema Kaxkaow
NoAcTaHUMKM He gomkeH npesblwatb 400—500 m. KomnaeKTHble TpaHCHOPMATOPHbIE NOACTAHLNM
YCTaHaBAMBAOTCA Ha PyHAAMEHTE U3 Kene30b6eTOHHbIX 3N1eMEHTOB BbICOTOM A0 1,3 M OT 3emAu,
4yTObbI PAaCCTOAHME OT 3EM/IM 0 TOKOBEAYLLMX YACTEN BbICOKOTO HANpAXKeHUA 6bl10 He meHee 4 M.

ot Tpchd)opmaToprlx I'IOACTaHLI'Mﬁ OTBOAATCA K I'IOTpe6l/ITeI'IﬂM I1EKTPO3HEPIrnn nutTarowme



Hanps»keHnem 380/220 B c HyneBbiM 3a3eM/IeHHbIM MPOBOAOM. HanpseHue mexay OBYymSA
dasHbiIMM npoBogamu B 3TOM cucteme paBHo 380 B w  ucnonb3yetcA ANA  NUTAHKUA
3/1eKTPOABUTaTENEN; HAMPAXKEHME MeXKAY N0ObIM Ga3HbIM M Hy/eBbIM NPOBOAOM paBHO 220 B u
npumeHaeTca ANA SNeKTPUYECKOro ocBeLLLeHunA.

BpemeHHble 3n1eKTpUYEeCKMe CeTU Ha TePPUTOPUM CTPOUTENbHOM NAOLLAAKM YCTPAMBAKOTCA, KaK
npaBuno, BO3AYLWHbIMU ANMHUAMMK (BJ1) HanpaxkeHnem ao 1 kB (Il knacc) n 6—10 KB (Il knacc). K
BO3AYLWHbIM MHUAM NpeabaBAAOTCA TpeboBaHUA KaK NPOXOAALLMM MO HaceNeHHOW MEeCTHOCTHU.
PacctoaHne mexay NpomMerKyToYHbIMW onopamm Ha BJT Hanpa)keHnem go 1 KB pekomeHayetca
npuHumaTtb 30— 40 m, a 6—10 kKB—p0 60—80 M. Bo3aywHbie IMHUKM HanpaxeHnem 6onee 1 KB
aNlOMUHUEBBIMM NpOBOAAaMMK, Npu HanpsxeHun 120. 220 m 380 B pgonyckaetcAa Takxke
NPUMEHeHWe N301MPOBAHHbIX MPOBOAOB.

PaccTonaHMe HUXKHEeN TOYKM npoBeca OT 3eMaun ans BJ1 HanpsaxeHnem 4o 1 KB gonXKHO 6bITb He
meHee 6 m, o 10 KB — He meHee 7 m.

Ha BO3AYWHDbLIX JUHUAX HanpAaxXeHunem 00 10 kB npenmyuLectBeHHO NpPUMEHAKOTCA
}enes3obeToHHble AN AepeBAHHbIE ONOpPbI C Kene3obeToHHbIMM NacCbIHKAMMU.

MopsemHble  KabesbHble  JIMHUW  ONA  3/IEKTPOCHAOMKEeHUA  CTPOUTE/IbHbIX  MJIOLLAA0K
NpoKAaAbiBatoTcA B TpaHwwenx rnybuHomn 0,8 m v wnpuHoit 350—400 mm ana ogHoro n 600 mm—
Ana AByx kabenewn .

Tpaccbl BpEMEHHbIX 31EKTPOCETEN NPOKAAAbIBAIOT TaKMM 06pa3om, 4Tobbl NO Mmepe BO3BeAEHUA
30aHUN U COOPYXKEHUA MOXKHO 6bl10 Bbl MO YacTAM [AEMOHTUPOBATb 3/EeKTpoauHUIO 6e3
HapyLWeHWA NMTAHNA OCTaBLIMXCA NoTpebutenen.

OcBelleHMe NAOWAA0K MNPOEKTUPYIOT paboyee, aBapuUMHOE, 3BaKyaLUMOHHOE M OXpaHHOe.
Pabouyee 3/1eKTPUYECKOE OCBELLEHWE cneayeT nNpeaycmaTpuBaTb ANA BCEX CTPOUTENbHbIX
naowWwaaok, rae paboTtbl BbINONHAOTCA B TeMHOe BpemA CyToK. OxpaHHOe OCBeLleHWe A0/KHO
obecneunTb Ha rpaHMLLAX CTPOUTE/IbHBIX NAOLWAAO0K ocBeleHHOCTb 0,5 nK. ABapuiiHOe ocselleHmne
npoekTUpyeTca B mectax 6eToHMpoBaHUA 0cOB0 OTBETCTBEHHbIX KOHCTPYKLMIA, KOTAa HeAoMnyCcTUM
TEXHONOTMYECKMI NepepbiB B YKAagKke 6eToHa. lNpu 3TOM OCBELEHHOCTb [O0/MKHA  ObiTb B
npegenax 1—3 K. DBaKyaUMOHHOE OCBELleHNe NpeaycMaTpMBaeTCA B MeCTaX OCHOBHbIX NyTeM
3BaKyaLMmn C HOPMOM OCBELLEHHOCTU BHYTPU 3aaHMA 0,5 BHe 3gaHna —0,2 K.

[Ona aneKTPMUYECKOro OCBELLEHUA MECT NPOU3BOACTBA PaboT NPUMEHSAIOT NamMnbl HAaKaMBaHWUS,
rasopaspagHole namnbl AP/, IPH, kceHoHOBbIe Aamnbl TMNa AKcT, HaTpueBble Namnbl BbICOKOTO
AasneHuns HMBA. Ana obuwero paBHOMEPHOro OCBELLEHUA CTPOMTENbHbIX MAOWAAOK creayet
MCNO/Ib30BaTb; CBETUNBHUKM C N1aMNAaMW HAKaANBaHUA — MNPU LUMPUHE CTPOUTENbHOM NOWALKM
00 20 m;



PaccTtoaHne mexay cBeTUAbHUKaMM npuHUmaetca 25—30 m, mexay nNpOXKEKTOPHbIMMU
mauytamm—80—250 m.

BodocHabxceHue u KaHanu3ayua. BpemeHHyo BOAONPOBOAHYIO CETb CTPOMUTE/bHBIX MNAOLWALO0K
yCTpaMBaloT 0ObeAMHEHHOW AN BCex NOoTpebuteneir n NPOEKTUPYIOT NO KOAbLEBON WAK
TYNMKOBOM cxemam. Mpn Hann4ymm NOCTOAHHOM BOAOMNPOBOAHOM CETU BPEMEHHbIN BOAONPOBOA,
BbINONHAIOT A/IMHOMN He 601ee 200 M NO TYNMKOBOW cxeme.

Mpu cpoKe aKcnyatauma IMHUIA Bogonposoaa 6onee 1 roga rnybuHa 3an0xKeHnsa Tpyo A0/1XKHa
6bITb Ha 0,5 M HUXKe rNybUHbI NPpoMep3aHMA TPYHTA UM Ke NpeayCMATPUBAETCA UX yTeneHue.
PasBogAawme NnMHUM BoaoCHabxKeHna guametpom 25—100 MM MOXKHO NPOEKTUPOBATb MESKUM
3an0xeHnem (0,3 M) npu ycnoBmMm HenpoaoKkuTenbHoro (MeHee 1 roga) cpoka akcnayataumm m
yTenneHna ux B Xoso04HOE BPeEMSA roaa.

MorKapHble rMApPaHTbl HAAJEKNUT Pacnonaratb BAOb NPOE340B aBTOTPAHCNOPTA Ha PACCTOAHUM
He 6osiee 2,5 M OT Kpaa npoes)Kel 4acTun, He 6amke 5 m 1 He Bbonee 50 M OT CTeH 34aHus.
PaccToaHue mexay rmapaHTaMmn He A0IKHO npeBbiwaTb 150 m CHuMM 2.04.02-84*).

Mo BoMpocy, Kacalwwemycs NPOEKTUPOBaHUA BOAOCHABXKEHMSA, HAPYKHbIX CETEN U COOPYKEHUN,
cm. CHumM 2.04.02-84* n CHul 3.05.04-85*.

Xo3dpeKkanbHble U MPOM3BOACTBEHHblE BOAbI OT 34aHWA MO 3arnybaeHHbIM B  3em/e
TpybonpoBogamM CMycKaloT B KaHa/IM3aUMOHHYIO CeTb B MeCTax Pacno/ioKeHua Konoaues- Ha
BPEMEHHbIX KaHa/IM3aUMOHHbIX CETAX KONOALbl YCTaHaB/AMBAIOT Ha MOBOPOTax Tpacchl. Mpu
HanuMuMn ¢eKanbHON CeTU MHBEHTApPHble CaHy3/bl NEepPeABUMMKHOTO WAM KOHTEMHEepHOro Tuna
HY}KHO pacno/iaraTb OKO/I0 KaHaNM3aLUMOHHbIX KONOALLEB C NOABOAKON BpeMeHHOro BoA0NpoBoAa
N 3N1eKTpuYecTBa.

Mpn OTCYTCTBUM KaHANM3ALMOHHbIX ceten A0NYyCKaeTCA CTPOUTb CaHy3/bl C Bbll'pe6OM, HO UX
npunmeHeHme A0J/1XKHO ObITb COr1IACOBaHO C OopraHamu caHannaHaa3opa.

PasmeuwieHuUe MawuH U MexaHu3moe Ha cmpoumesnbHoli naouw,adke
Mpw pasmeLLeHnM Ha CTPOUTENbHOM NAOWAAKE MALIMH YYNTLIBAIOT:

= He3onacHble yca0BMA PaboTbl MEXAHU3MOB;

® aKkTopbl BAMAHMA YCTAaHAaB/MBAEMOro MexaHM3Ma Ha paboTy Apyrux MexaHM3MmOB,
pasMeLLEeHHbIX B 30HE ero AenCTBUA UIN Ha CMEXKHbIX y4acTKax;

" KOMMAKTHOCTb B PACMOJIO}KEHUN MEXaHU3MOB, NOAbE3A0B, CKNAA0B MaTePManoB U rOTOBOM
npoAykumn, 6ecnepebomnHyto Ux A4OCTaBKY;

" COKpalleHWe TPYAOEMKOCTM, MaTepuanbHbiX W GUHAHCOBBLIX 3aTpaT NpPW  YCTAaHOBKe
MEXaHU3MOB U AasibHENLLEN NX IKCMIyaTaLum.



Ons npueaskn Ha CITl MOHTaXKHbIX KPaHOB OCYLLECTBAAOT BblIOOP TUMNOB M MapOK KPaHOB,
NMonepeyHyld W NPOAO/AbHYIO MNPUBA3KM KPaHOB, pacyeT 30H AEeNCTBMA KPaHOB C Y4YeTom
OrpaHUYEeHU.

BaweHHblie KpaHbl MPU OTCYTCTBMM OrpaHUYEHU NoabdbuMpaloT no rpysonogbemHocTM Qy,
BblCOTE NoAbema cTpesnbl H. 1 BblneTy cTpensbl L .

B cooTBeTCTBMM C npaBuaamun ocroptexHaasopa MUHUMAAbHAA NPOTAXKEHHOCTb NYTEN A0/IXKHa
cocTaBnATb 25 m (2 38eHa no 12,5 m). NMpu paboTe B CTECHEHHbIX YCNOBUAX AONYCKAETCA YCTaHOBKA
KpaHa Ha OZHOM 3BEHe MOAKPaHOBbIX MyTeil (daKTUYeCKM cTaumoHapHaa paboTa KpaHa), HO B
3TOM C/ly4ae 3BEHO A0/IKHO ObITb YNIOXKEHO Ha XeCTKoe ocHoBaHWe (GyHAaMeHTHble 6/10KM Uan
cneumnanbHble COOpHbIe KOHCTPYKLMK).

YCTPONCTBO penbcoBbiX NOAKPAHOBLIX NyTen ocyluecTBaseTcs B cootTsetcTeun ¢ PA-10-117-95
«TpeboBaHUA K yCTPONCTBY M 6e30nacHOM 3KCM/lyaTauMn PeibCoBbIX NMYTEN KO3/10BbIX KPAHOBY.

I'IpM pa60Te KpaHa Ha CcTpouTenbCree 3AaHMl‘;1 MOXHO BblAeNnnTb cnegytowme onacHblie anAa
HaXoxaeHunA I'II’OAGVI 30HbI:

" MoHmaxHyr (M) — npoOCTPaHCTBO, rAe BO3MOMKHO MaZeHue rpy3 MNpu YCTaHOBKE W
3aKpenaeHnn 3snemeHToB. [lnowaab 3TOM 30HbI OMNpPeAenAeTcs KOHTYPOM 34aHuA C
nobasneHmem 7 m npu BbicoTe 3aaHma o 20 m, 10 m — npwu BbicoTe 6onee 20 m. B
MOHTAXXHOM 30HE MOMHO pPa3MelLaTb TOIbKO MOHTaXKHble MeXaHW3Mbl, CKAagMpoBaHue
MaTepuanos 34echb 3anpeLLeHo;

" 06CAy#UBAHUSA KpaHa wnn paboyas 30Ha KpaHa (P), onpeaensemas paguycom
MaKCMManbHOro paboyero Bbl/ieTa CTpesibl KpaHa Ha y4acTKe MeXKAY KPanHMMMU CTOAHKAMM
KpaHa Ha peabCoBOM MYTU MAKN NOJIOCE ABUKEHUSA;

" fepemeuwjeHusa 2py308 (1) — MecTo BO3MOMKHOIO MaZeHua rpysa npu nepemelleHnn. Ons
GONbWMHCTBA KPAHOB TrpaHMLA 30Hbl OMpeAenAaeTcs pPaguMycom, pPaBHbIM  CyMme
MaKCMManbHOro pabouyero BblneTa KproKa 1 Y, AIMHbI CAaMOTro AJIMHHOMO U3 NepemelL,aeMbix
rpy3os;

" 0nacHyrw 0n1a HaxoxwcOeHus nwdeli (K) B nepuon noabema, YCTaHOBKM M 3aKpenseHus
rpy3os. paHMLbl 30HbI ONPEAENATCA C YHETOM BEPOATHOrO pacCeMBaHMA NPU BO3MOKHOM
nageHumn rpysa.

" 0nacHyr nodkpaHossix nymeli (O) — orpaxaeHHas TeppuTopua MOAKPAHOBbLIX MyTeW.
MwuHMManbHOE paccToAHME OT penbca 40 OrpaXKAeHUA NpUHMMaeTca pasHbim 0,7 m;

" onacHyr pabomeol NMoObLEMHUKA NPUHMMAIOT HE MeHee 5 M OT rabaputa NoAbEMHUKA B
nnaHe, a Npu nogbeme Ha 60/1bLLYIO BbICOTY Ha Kaxkable 15 m nogbema aobasnaioT 1 m;

» onacHyrw Oopoeau () — y4aCTKM pJopor, nogbe3goB WM NOAXOA40B B nNpeaenax
nepeyYncaeHHblX 30H, r4e MOTYT HAaXo4MTbCA NHOAM, HE y4YacTBylowMe B paboTe C KpaHOM,
TDAHCNODTHbLIE chenncTBa U AbVIe MexXaHn3IMbl:



" 0MacHyr MOHMaxa KoHcmpyKkuyul (3 ), yKasblBalOTCA NpW BepTUKa/NbHOW npuBaske. OHU
NOABNAIOTCA NPU MOHTa)Ke KOHCTPYKLUMIA BEPXHUX 3TarKel 34aHuA. Hanuume onacHbIX 30H
MOHTaKa KOHCTPYKUMI TpebyeT pa3paboTKu cneumanbHbix MeponpuaTuin (Bblaadya Hapsaos
Ha 0c0b0 onacHblie MOHTaXKHble PaboTbl, OrpaxaeHue 30H BUAUMbBIMU CUTHANaMMK U T.4,).

Mpu paboTe B CTECHEHHDIX, C/IOMHbIX UAN 0CODOO C/IOMKHbIX YCIOBUAX HEKOTOPbIE ABUMKEHUS
KpaHa npuxoauTca orpaHnyMBaTtb. K TakMm paboTam MOMKHO OTHECTU: BO3BeAeHWe 34aHuA B
YCNOBMAX MAOTHOW TFOPOACKOM 3aCTPOMKM WU AEWNCTBYHOLLErO NpeanpuaTUA; PEKOHCTPYKLMIO
NPOMbILLZIEHHOTO LeXa, KW/I0f0 UAM 0bWEeCcTBEeHHOro 34aHuA; BO3BEAEHUE LIMPOKOKOPMYCHbIX
3[aHNI MeToaoM «Ha cebsa»; COBMECTHYIO paboTy 2... 3 KpaHOB WM KpaHa M CTPOUTENbHOrO
noabemMHuKa; paboTy B oxpaHHOM 30He JI3M, Hag AenCcTBYOWMMM  NOA3EMHbIMU
KOMMYHMKaLMAMM, B MECTaxX ABUMKEHMA TPAHCNOopTa U NeLexoaoB U T.4.

_@ TeXHONOTMYECKNEe KapTbl Ha YCTPOMCTBO PENbCOBbIX NyTeil ANA  CTPOUTENbHbIX
N 6alleHHbIX KPaHOB

Mpn oaHoBpeMeHHOM paboTe KpaHa M NOAbEMHWMKA 06MA3aTeNbHa UX NpuBA3KA M pa3paboTka
rpadpuka ogHOBpeMeHHOM PaboThbl.



Fnaea 3. 3emasaHvie pabomoi

MexaHusupoBaHHana pa3paboTKa rpyHTa

OcHoBHas paboTa COCTOUT UB C/leAyHoLLMX NPOLLECCOB: Pa3paboTKK, NepemMeLleHUsA U YKNAAKN
royHTa. PaspaboTka rpyHTa, Kak MpaBuio, NPOM3BOAUTCA 3eMIEPOMHBIMKU  MaLIMHAMU U
MeXaHM3MaMM - 3IKCKaBaTOpamMu WAU  3eMIEPOMHO-TPAHCMNOPTHbIMK -  By/nbao3epamu,
cKpenepamu, rpeirgepamu. lNepemelleHne TrpyHTa Ha 6bo/bliMe pPACCTOAHMA MPOU3BOAMUTCA
aBTOMOBMIbHBLIM TPAHCNOPTOM, Ha HebonbluMe - 3eMIePONHO-TPAHCMOPTHBIMU MaWWHAMKU U
MeXaHM3MamMM. YKNa4Ka rpyHTa MOKET BbiTb BbINOMHEHA C MPUMEHEHWEM BbilLenepeYncneHHOoM
TEXHUKM C YNIOTHEHNEM €r0 U CO34aHMEM NPOEKTHbIX NAaPaMETPOB 3€M/IAHOTO COOPYKEHUA.

B npouecce npon3sBoacTea OCHOBHOW pa6OTbI BbIMO/THAKOTCA BCMNOMOTraTe/IbHbIE!

" yCTAHOBKA M pa3bopKa KpenaeHnin BEPTUKAJIbHbIX OTKOCOB BbIEMKW UM HACbINW,
"  OTKauyMBaHMe BOAbl U3 BblIEMKU (BOA00T/IMB),
" BblpaBHUBAHME OTKOCOB, YN/IOTHEHWUE FPYHTa U T.N.

3eMsiHble COOPYXEHUA - 3TO UHMKEHEPHbIE COOPYXKEHUA, KOTOpble YCTPaMUBalOTCA B FPYHTOBOM
MaccuBe WM BO3BOAATCA M3 FPYHTa HA NOBEPXHOCTM.

KnaccudpuumpytoT 3emnsHble COOPYKEHUA NO:

" CPOKYy CAyXb6bl (NPOAOMKUTENBHOCTU WCMONb30BaHUA) - MOCTOAHHbIE W BPEMEHHbIE.
MOCTOAHHbIE 3eM/IAHbIE COOPYXEHUA - 3TO COCTaBHbIE 3/1IEMEHTbI CTPOALLMXCA 06BEKTOB U
npeaHasHayeHbl 419 HOPMabHOM MX 3KCNyaTaumm. K Yncny TakMX COOPYXKEHUIA OTHOCATCA
KaHa/bl, BbIEMKM M HACbINX aBTOMOBUIbHBIX U Kene3HbIX 40POr, A4aMbbl TMAPOTEXHUYECKMUX
COOPYKEHUI, CKBa*KMHbI ANA CHabKeHMA BoAON U T.N. BpemeHHble 3eMAsAHble COOPYKEeHUA
yCTpanBaloTCA NpM BO3BEAEHMM 3arNy6AeHHOW YacTu 34aHNIN U COOPYKEHWUIN, UHIKEHEPHbIX
ceTei. Nocne 3Toro OHM YaCTUYHO UM NONHOCTLIO IMKBUANPYIOTCS.

" Ha3HaYeHWIO - OCHOBHblE, BCMOMOraTe/ibHble U 3alMTHble. KOMNAEKC 3TUX COOPYMKEHWI
Hanbosiee xapaKkTepeH U HeobXoAMM NpPU CTPOUTENbCTBE M IKCNyaTaL MM aBTOMOBUAbHbIX U
YeNesHbIX 40POr, NPOe3Kas YacTb KOTOPbIX PACcNoaraeTca B BbIeMKe WM Ha Hacbinu. Tak, K
OCHOBHbIM COOPY}KEHUAM OTHOCUTCA A0POMKHOE MOMIOTHO, K 3alMUTHLIM - HaropHasa KaHaBa,
KaBanbep 3abaHKeTHaa KaHaBa 6aHKeT, 6epma M KiOBeT, K BCMOMOraTe/slbHbiM - OTBan U
pe3epB rpyHTa A/18 PEMOHTHO-BOCCTaHOBUTE/IbHbIX PaboT.

B cTpouTenbHOM TEPMMHONOIMMM YACTO NPUMEHAIOTCA MOHATUA «TpaHLWesd, U «KoTaoBaH». Eciu
O/IVHA BbleMKU Bonblie ee WUPUHbBI He meHee yem B 10 pas - 3To TpaHLues, ecin 3Ta Nponopuus
He CoXpaHseTcsa - KoTnoBaH. Kak npaBuio, TpaHLen yCcTpamBaloT A/1A MPOKNAAKM UHKEHEPHbIX
KOMMYHMKaLWIM - KaHaIM3aumMm, BoAOCHabKeHns, otonneHusa u 1.n. KotioBaHbl pa3pabatbiBatoT
ANA 3arnyb/IeHHOM YacTu COOPYKEHUM - GYHAAMEHTOB, NOABAJIbHbIX M MOYNOABA/bHbIX ITAXKEN,



PaspaboTka TrpyHTa B BbleMKax OCYLLECTBASETCA 3IKCKAaBaTOpamu M MexaHU3mamu,
pa3pabaTbiBaOWMMM FPYHT NOCNOMHO - Bynba03epamu, CKpenepamu, rperiaepamm.

[eMOHCTPaunOHHbIN PpparmeHT yue6HOro aHMMauMoHHoro puabma

«Mpoun3BoacTBO 3eMAAHBIX paboT 3KcKaBaTopom, 6y/bao3epom» u
(cmoTpeTb BMAEO B MHTEPHETE)

PaCCMOTpMM OCHOBHblE TEXHONOTMYECKME NpaBuia BbINOJIHEHNA 3€MNAHBIX pa60T no yCTpOl‘aCTBy
BblEMOK C MPUMEHEHUNEM ITUX MALLUNH!

PaboTa 04HOKOBLLOBbIX S3KCKAaBAaTOPOB OPraHM3yeTca Mo ABYM CXEMAM:

1. TPAHCNOPTHOM - FPYHT rPY3UTCA B CAMOCBasIbl U OTBO3UTCA B 3a4aHHOE MECTO;
2. 6ecTpaHCNoOPTHOM - rPYHT pa3pabaTtbiBaeTca U YKNAAbIBAETCA B OTBaJ1, KAapbep UAn 3eMAAHOe
COOpYKEHue.

[na cBOEBPEMEHHOTIO Y KAY4eCTBEHHOTO BbIMO/IHEHWUS PabOoT NO YCTPOMCTBY BblEMKM HEOBXOANMMO
nofobpaTb 3KCKABATOP C TEXHUYECKMMMU XapaKTepUCTUKaMW, KOTOpble COOTBETCTBOBA/AW Obl
ycnosusam pabor.

JKCKaBaTOPbl Ha NYCEHUYHOM XOAYy PEKOMEHAYETCA NPUMEHATb MPU COCPEeA0TOYEHHbIX 06bemax
paboT, npu paspaboTke cnabbix rPYHTOB M CKa/bHbIX MOPOA; SKCKABaTOPbl Ha KONECHOM XOoA4y -
npu pa3 paboTke rPyHTOB C BbICOKOM HecyLen CnocobHOCTbIO, NPU paccpeaoTOYeHHbIX 06bemax
paboT, npu paboTe B rOpoOACKMX YCNOBMAX C YacTbiM nepemelleHnem (nepemeHol paboyero
MEeCTa); 3KCKaBaToOpbl Ha MHEBMOKO/IECHOM X044y - NPW paccpefoToYeHHbIXx obbemax paboT v B
YCNI0BUAX OTCYTCTBUA AOPOT.

PaumoHanbHyt0 OpraHusaumio 3emaaHbiXx paboT paspabaTtbiBaloT yd4eTom MecTa paboTbl
CTPOUTENIbHLIX MaWWH W 6puragbl paboumx odOpPMNAIOT B BUAE TEXHONOTMYECKOM CXEMbI.
TexHonornyeckasa cxema pas3paboTKM TrpyHTa OLHOKOBLUOBbIM 3KCKAaBAaTOPOM MOMKET ObiTb
npeacTaB/fieHa CXeMOM 3KCKaBaTOpHOro 3abos - mecTa, rae 3KCKaBaTop BbiNosHAET paborty.
MpoeKkTMpOBaHME IKCKABAaTOPHOIO 3ab0oA COCTOUT U3 onpeaesnieHns ero Gopmbl U ONTUMASIbHbIX
pa3mepos.

dopma 1 pasmepbl 32604 3aBUCAT OT TEXHUYECKUX (paboumx) XxapaKTepPUCTMK 3KCKaBaTopa, TUNa
CMeHHoro obopyaoBaHus (Npamas unu obpaTtHas sionaTta, AparnaiH, rpeiidep), Buaa TpaHcnopTa
M NapaMeTPOoB 3eMJIAHOTO COOPYXHKEHMUA.

MocnesoBaTenlbHOE NepemMelleHne 3KCKaBaTopa M3 3abos B 3aboiki 0bpasyeT 3KCKAaBATOPHYHO
TPaHLUE MW NPOXOAKY.



Mpou3eodcmeo pabom akckasamopom, 06opyd08aHHbIM npamoli nonamoli
Kak npaBunio, akckaBaTop, 060pyA0BaHHbIN NPAMONM I0NaTon, pa3pabaTbiBaeT rpyHT 1060BbIMM
1 BOKOBbIMM NPOXOAKAMM BbILIE YPOBHA CTOAHKMU.

Mpu noboBOM 3a60€ CKBO3HOE ABUMKEHME TPAHCMOPTA MO NPOXOAKE HEBO3MOXKHO, OH NojaeTcs
c3aam no gHy paspaboTaHHOW BbleMKKU. ECn TpaHCNoOPT nogaetcs c6oKy No NoBEpPXHOCTU 3EMN,
TO YMeHbLUaeTca BbicoTa 3a60A. J1o6oBoOM 3260 NPpUMeEHAETCA CPaBHUTENbHO PeaKo, 06bIYHO NpwU
nepsol (NMOHepPHOW) NPOXOAKe UK NPU Y3KUX BbleMKax (TpaHLwesnx), pa3pabaTbiBaemMbIX 33 O4HY
NPOXOAKY.

Mpn y3kux n06oBbIX MNpPOXogKax 60/blWOM NPOTAXKEHHOCTM ANA COKPALLEHUA BPEMEHMU
MaHEeBPUPOBAHUA TPAHCNOPTA YCTPANBAIOT MPOMENKYTOUHbIE Bbe3bl.

B wupokux n1060BbIX NPOXOAKAX 3KCKaBaTop B npouecce paboTbl NepemelLaeTcs B NpaBylo U
JIEBYIO YacTh 3a60x.

Mpu 60KoBOM 3ab0€e TPAaHCMOPT Haxo4MUTCA COOKY HA YPOBHE CTOAHKWM 3KCKaBaTopa MM Bbllle
ero. Mpu 3ToM TPaAHCNOPT MMeeT CKBO3HOM npoe3n. BokoBol 3aboit ABNAETCA OCHOBHbIM MpU
paboTe aKcKaBaTopa, 060PYyA0BAHHOrO NPAMOI NONATOMN.

Mpu paspaboTke rpyHTa N060OBON MPOXOAKOW 3aTpyAHAEeTcA paboTa TpaHCMopTa, Kpome Toro
yron noBopoTa naaTpopmbl MoxKeT pgocturatb 180°, 3TO CHMMKAET NPOU3BOAMTENbHOCTb
3KCKaBaTopa. MNoatomy cnocob noboBoro 3a60A UCNO/b3YHOT OFPaHUYEHHO.

Bonee adpdekTUBHA pa3paboTka rpyHTa cnocobom 6OKOBON NPOXOAKKU. B 3TOM ciiydae TpaHcnopT
nepemMeLLaeTcs napannesbHO OCU ABUMKEHMA IKCKABATOPa, Kak NPaBU/IO, Ha YPOBHE €ro CTOSHKM,
3HAUUTE/NIbHO YMEHbLUAEeTCA Yro/n MOBOPOTA CTPE/ibl 3KCKaBaTopa NpuW Morpyske rpyHTa B
TpaHCnopT.

MNocne onpeaeneHnss HeobXxoAMMbIX MapameTpoB 3abos paspabaTbiBalOTCA TEXHOOTMYEcKue
CXeMbl pa3paboTKM TrpyHTa 3KCKaBaTopom, 06OpyAOBaHHbIM NpAMOM snonaTtoi. [Mpu sTom
pa3pabaTbiBaeMblli TPYHT MOXKET ObiTb NOTPY*KEH B TPAHCNOPT AW YKNaAblBaTbCA B OTBAJI, pe3eps
NN 3eMNAHOE COOPYKEHME.

Mpu pa3paboTKe rpyHTa B BbleMKe, rNybuUHa KOTOPOM MPEeBOCXOAWUT MAKCMMAbHYH BbICOTY
32609 ANs AAHHOTO TUMA 3KCKAaBaToOpa, NPUMeEHSEeTCA pa3paboTKa B HECKO/IbKO APYCOB.

Ona Bbesga B KOT/IOBAH YCTpaMBatoT cbe3dd C ykaoHom 10-15°, wwupuHoit go 3,5 m - npwu
OAHOCTOPOHHEM ABUXEHUN N A0 7,5 M - NpU ABYCTOPOHHEM.

Mpou3zeodcmeo pabom 3Kckasamopom, ob6opydoeaHHbIM 0b6pamHoli sonamoli
IKCKaABaATOD C O0BDaTHOM NonaTo MCOONB3IVIOT MDY Da3lznaboTKe TDVHTA HUNXKe VDOBHY CTOSHKU



pa3paboTKa rpyHTa npu 3Tom Buae obopyaoBaHMA, KaK NPaBuao, He BbINOAHAETCA. Pa3paboTky
rpyHTa BeayT 1060BbIMM UM BOKOBBIMM NPOXOAKAMM C NOTPY3KOM rPYHTa B aBTOCAMOCBA/Ibl MU C
YyKnaZKow B oTean. Mpu 3ToOM pacyeT NapameTpoB NPOXOAKWU MPOU3BOAMUTLCA TaK e, Kak U npu
NPUMEHEHNN 3KCKaBaTopa C NPSAMON 10NaTo.

MpW HanMYMM HEpPOBHOCTElM MOBEPXHOCTb B Mpefenax LWWPUHbI NepeaBurKeHMAa 3KCKaBaTopa
npenBapuUTeNbHO BblPaBHMBaAOT Oynbao3epom HammeHblyto rnybuHy 3aboa onpeaensalT U3
YPOBHA HaNoO/IHEHMA KOBLUA C «LWankom». [Ina HecBA3HbIX FPYHTOB MUHUMaNbHaA r1ybuHa 3abos
coctasnset 1-1,7 m, ansa cBaAsHbIxX - 1,5-2,3 m npun paboTte sKCcKaBaTOPOB 060PYA0BAHHbIX KOBLLOM
emkoctbio 0,25; 0,4-0,5; 0,65-0,8; 1-1,25. MaKkcumanbHaa WWPUHA MPOXOAKM 3aBUCKUT OT Rpag U
coctasnsert (1,2-1,5)Rpa6 - Npy norpyske B TpaHcnopT u (0,5-0,8)Rpa6 - NpU yKNAAKe rPyHTa B OTBAN.

Mpou3eodcmeo pabom 3Kckasamopom, o60pydo8aHHbIM dpaznaliHom

JKcKaBaToOp-AparnanH NPUMEHAT ANA pPa3paboTKM TpyHTa B NYyOOKMX BbleMKax, npwu
pa3paboTke rpyHTa U3-noj BOAbl, MPU 3a4MUCTKe OTKOCOB. MpenmylLecTso aparnariHa - 6onblime
paguycbl aencteua (4o 10 m) u rnybuHa konaHvua (Ao 12 m). OcobeHHo 3ddeKTUBHO
pa3pabaTbiBaTb APArNanHOM MATKME U NAOTHbIE FPYHTbI, B TOM Yncne 06BOAHEHHbIE.

Pa3paboTKy rpyHTa AparfnanHOM OCYLLECTBAAKOT /1060BbIMM M  OGOKOBbIMM NPOXOAKaMMU
aHaA/IONMYHO 3KCKaBaTopy ¢ obpaTHOM nonaToun.

BokoBasa npoxoAKka C MNepemelleHMEeM 3KCKaBaTopa BAO/Ib BbIEMKM M C OAHOCTOPOHHEM
BbIFPY3KOM FPYHTa B OTBa/l NPUMEHAETCA NpPWU pa3paboTKe rpyHTa Ans 06pa3oBaHUA BbleMKMU
wupmHoi (0,8-0,9)Rpa6.

Mpun nobosow npoxoake obpasyeTca BbleMKa LWnpuHoM A0 1,3R,.6 Npu 3TOM OTBaN pasmelaeTca
He Ha MaKCMMANbHOM PAcCTOAHMM OT BepXHeN BPOBKM.

lMpou3zsodcmeo pabom skckasamopom, 060pydo8aHHbIM 2pelihepom
JKcKkaBaTop-rpendep NPUMEHAIT AN Pa3paboTKM rpyHTa B ryOOKMX KO/MoAuax, KOTN0BaHaXx,
TPaHLWenAX, 0COBEHHO B YC0BUAX HAIMUYUA TPYHTOBbIX BOA,

JKcKkaBaTopamu, 0bopya0BaHHbIMM NPAMOM M 0bpaTHOM nonaTamu, AparnanHom, rpendepom,
OTPbIBAIOT BbleMKYy Ha Tr/1ybMHY MeHblle MPOEKTHOW, C OCTaBNeHMEM TaK HA3blBAEMOrO
«Hepobopa» (CHuMM 3.02.01-87, nn. 3.7-3.9, Tabn. 4,5). Choit Hepgobopa (5-10 cm) octasnsatoT gns

TOro, 4tobbl M36EXKaTb NOBPEXKAEHMA OCHOBAHMA W He AO0MycKaTb nepeboposB rpyHTa. [Ana
nosbliweHna 3¢GEKTUBHOCTU PaboTbl IKCKABATOPa NPUMEHAIOT CKPeOKOBbIM HOX, HAaCaXKeHHbIM Ha
KOBLU 3KCKaBaTopa. 3TO npucnocobseHre No3BONSAET MEXAaHM3MPOBATb OMepaLMio MO 3a4YUCTKe
[AHa KOT/I0BAaHOB M TPAHLWIEN M BECTU UX C TOYHOCTbIO A0 12 CM, YTO MUCKAOYaeT HeobXxoaMMOoCTb
py4YHOl fopaboTKK.



[na pa3paboTku Hegobopa rpyHTa NPUMEHAIOT Tak»Ke Bynbao3ep, KOTOPbIM NepemeLlaeT rpyHT K
HWKHeN BpoBKe KOT/IOBaHa M OCTaBAAET CNoi Hepobopa 4-5 cM., KOTOPbIM 3a4NLLAETCA BPYYHYHO
nepes MOHTaXOM KOHCTPYKLMIA

Mpou3zeodcmeo pabom 3Kckasamopamu HenpepbieHO20 delicmeus

Pa3paboTKa rpyHTa 3KCKaBaTOpamMM HEMNPEpPbIBHOrO AENCTBMUA OCYLLECTBASETCA NO CneayloLen
TexHonormm. [o Hayvana pa3paboTKM TrpyHTa MNOBEPXHOCTb 3eMAM MO Tpacce TpaHWewn
BblpaBHMBaeTcs 6Oynbaosepom. LupuHa 3TOM nonocbl A0AHA OblTb HE MeHee LWUPUHBI
ryCEHMYHOro X0/4a 3KckaBaTopa. locne N1aHMPOBOYHbIX PaboT M pa3bMBKM OCen OTPbIBKA FPyHTa B
TpaHLUee, KaK NpaBWNo, BedeTcA B CTOPOHY NoBbilWeHUs penbeda. Mpu 3TOM OTBan rpyHTa
pa3sMeLLaeTcss C OAHOM CTOPOHbI (NMPEMMYLLECTBEHHO C HArOpHOW) ANA 3aluMTbl TPaHWeEW OT
NMOBEPXHOCTHbIX BOA. 3aZaHHbI NPOAO/IbHbLIA YKAOH TpaHWen U rnybuHy pa3paboTKM rpyHTa
peryanpyoT nogbeMoOM WM OnyckaHMem paboyero opraHa (poTopa WAM KOBLUOBOW Lenn)
9KCKaBaTopa.

Mpou3zeodcmeo pabom 6ynvdo3zepamu

Bynbaosepbl 3dGEKTUBHO NPUMEHAITCA AN Pa3paboTKM Hernybokux (40 2 M) BbIEMOK C
nepemelLeHNEM FPyHTa B OTBa, A1 0O6PATHOM 3aCblIKM TPaAHLWEN U KOT/I0BAHOB NOC/e MOHTaXKa
KOHCTPYKLNA.

Mpu pa3paboTke Hernybokux BbIEMOK Cpe3Ka rpyHTa ocyllecTsaserca nocnoiHo (go 30 cm), ans
TOro YTO6bl YMEHbLIUTL NOTEPU B NPOLLECCE MEPEMELLEHUA.

CoBpemeHHble bynbao3epbl 0b6opyaytoTcA 0TBalaMn C HOKOBbIMM OTKPbIZIKAMM, YTO NO3BONAET
YBENNYNTb TOJILLMHY CPE3aEeMOro ca1oA rpyHTa Ao 50 cm.

Mpu pa3paboTKe rpyHTa B LUMPOKUX BbIEMKAX MPUMEHAETCA HECKOJIbKO TEXHOMIOTUYECKUX CXEM,
obecneumBatoLWmMx HanboNbLUYIO NPOU3BOANTENBHOCTL BYNbA03EPOB.

Tak, npu oOTcbinke pa3pabaTbiBaemMoro rpyHTa C nepemelieHMem B OTBan Haubonee
PaLMOHANbHOM ABNAETCA NOMNepeyYHan CXeMa C APYCHO-TPaHLWeENHON pa3paboTKoii.

CyTb 3TOM TEXHO/MIOrMM COCTOMT B TOM, YTO KaxApli nocneaylowmin npoxos 6ynbaosepa
BbIMO/IHAETCA CO CMEeLLLeHMEM BAO0/b BbIPabOTKM Ha paccTosHMe, NpeBbilatolee WUPKUHY OTBasa
Ha 0,4-0,6 m. B pe3ysnbTaTe MeXAy CMEXHbIMM MPOXOAAMWM OCTAOTCA BEPTUKAJNIbHbIE CTEHKMU,
NPenATCTBYOLWME BbICbINAHUIO TPYHTA 3a Npeenbl NPU3Mbl TPyHTa nepes oTsasom. Bo BTopyto
ouyepeapb BbINOJHAETCA Cpe3Ka BePTUKA/IbHbIX CTEHOK.

B cnydyae ycTpoicTBa y3KMX BbIEMOK W TpaHLlel Hanbonee paumoHasbHas NpoAo/bHanA cxema
pa3paboTKM rpyHTa Ha BClO rNybuMHY. [0 AaHHOM cxeme KonaHue rpyHTa BbINOIHAETCA 3aXBaTKaMu
ANMHOM He 6osniee 50 m.



MpyM nepemeLlLeHUN TrpyHTa Ha paccTtosHWe cBbiwe 50 M npumeHsaeTcs paspaboTka c
NPOMEKYTOYHbIM BaJIOM UM CNapeHHasn paboTa 6ynbao3epos.

Mpwn OTpbIBKE KOTN0BaHa c/iedyeT ycTpauBaTb MPOTMBOMOOXHbLIA OTKOC bonee nonorum (15-
20%) ans Bbesna v Bble3aa MalluH B KOT/IOBaH U U3 Hero. OBbIYHO 3TM OTKOCHI YCTPauBaloT BAO/b
KOPOTKOM CTOPOHbl KOT/NIOBaHa B MJaHe, TaK KaK CO34aHMEe TaKMX OTKOCOB CBA3aHO CO
3HAYMTENbHOM AONONAHUTENbHOMN Pa3paboTKoOM rpyHTa.

Mpou3zeodcmeo pabom ckpenepamu

CKpenepbl - Hambosee BbICOKOMNPOM3BOAUTE/IbHbIE 3€MJ/IEPOMHO-TPAHCMNOPTHbIE MaLLUMHBI;
NPUMEHSIOTCA B PaliOHaX C HEMNPOAO/IKUTENbHBIM 3UMHUM MEPUOAOM NpPU pa3paboTKe rpyHToB B
KOT/I0BaHax M NpU MAaHUPOBKE MOBEPXHOCTENM. B HacToAwee Bpema MPUMEHAIOT NpULENHbIE,
NoNYNPULLENHbIE M CAMOXO/HbIE CKpenepsbi.

MpuuenHble 1 noaynpuuenHble ckpenepbl 3GGEKTUBHO MPUMEHATb MPU TPAHCMOPTUPOBAHUM
rpyHTa Ha pacctoaHme o 1000 m, a camoxoaHblie - 4o 3000 m.

Ckpenepamn BeayT pa3paboTKy, TPAHCMOPTMPOBKY W YKAAAKYy rpyHToB | w Il rpynnbl no
TPYAHOCTU pa3paboTKKM (NecyaHblX, CynecyaHblX, 1€CCOBbIX; CYFTMHUCTbIX, TUHUCTBIX U APYTUX, He
MMetoLWwmx BanyHoB). bosiee NAoTHbIE rPYHTbI HEO6XOAMMO NPeaABapPUTENIbHO PbIXTUTD.

Bbibop TMNa ckpenepa cyw,ecTBEHHO 3aBUCUT OT 06BbEMA 3eM/IAHbBIX PaboT.

Tak, npyn obbeme o 40 Tbic. M LenecoobpasHO NPUMEHATb NpULENHbIE CKpenepbl ¢ KoBWOM 7
M, npu 40-80 Tbic. M -10 m, npu 80 Tbic. M 1 6onee - 15 m.

MNpn nepemelLeHMM TpyHTa HaA pacctosHue Honee 500 M NPUMEHSAIOT MPULENHbIE CKpenepbl
emKocTbio 10 m.

TonwmHa cpes3aemoro C/10A rpyHTa 3aBUCUT OT BMAA MPYHTA M MOLLHOCTM ABUTATe/IA U PaBHA, Kak
npasuno, 20-35 cm - Ana necyaHbix rpyHToB 1 10-20 cm - ANna rAnHUCTBIX. [py 3TOM ANKHA NyTH
Habopa rpyHTa B KOBL paBHa 18-35 m 1 3aBUCUT OT EMKOCTU KOBLLA.

I'Ipou,ecc BbINO/IHEHNA OCHOBHbIX onepau,mﬁ no yCTpOl‘aCTBy BblIEMKK CONPOBOXKAAETCA
BbINOJIHEHNEM KOMMNNEKCA BCNOMOTraTe/ibHbIX pa60T.

Paszpabomka 2pyHma nozpy3qyukamu

B 3aBMCMMOCTM OT MOLWHOCTM U T[PY30MNOABEMHOCTA MOrPy3YNKOB, (PUIMKO-MEXaHUYECKUX
CBOWCTB pa3pabaTbiBaeMblX FPYHTOB KOBLI MOrPy3YMKa MOMKHO HaMoONHATb Pa3fAe/bHbIM,
COBMELLLEHHbIM, 3KCKaBaLIMOHHbIM U KOMBMHMPOBaHHbIM cocobamu.

PaboTa KaHaTHOro 3KCKaBatopa-norpysumka P&H s



Mpun pasgenbHom cnocobe (puc.l, a) KOBL YCTaHABAMBAKOT PEXKYLLEM KPOMKOM rOpU30HTaNIbHO
nnun nog yrnom 3 - 5°. Mpu ABUNKEHUU CO CKOopocTbio. 1,4 ... 1,8 KM/4Y KOBLI BHEAPAIOT B FPYHT Ha
rnybuny 0,85 ... 1 gnavHbl KoBwa. [locne BHeApEHMA KOBLIA M OCTAHOBKM MalUWHblI €ro
3anpoKAaabIBalOT A0 yrnopa M NOAHMMAIOT CTpeny B TPaHCMOPTHOE NoJioXKeHue. Mpu BbICOKOM
KBa/MdMKaLMM MaLLMHMUCTA NPOLLECC NOoAbEMA CTPE/bl B TPAHCMOPTHOE NOJIOXKEHME U ABUKEHUS K
MECTY pPasrpy3kM MOXKHO COBMECTUTb. Bo m3bexaHue yaapHbIX HArpy3oK Ha KOHCTPYKUMKU WU
60/1bLLIOro U3HOCA WWH HE PEKOMEHAYETCA MPEBbILLATb CKOPOCTb ABUXKEHUA cBbile 4 Km/4. Kpome
TOro, ANA MNOrpy3vYMKoB rPy30NOAbEMHOCTbIO A0 6 T HexenaTtenbHO MNPOM3BOAUTb C/AULLKOM
rnybokoe BHeApeHWe KOBLUA, Tak Kak MPOUCXOAMT MepeHanpsrKeHne rmapocuctembl noabema
cTpenbl. 3TOT crnocob Haubonee WMPOKO NPUMEHUM MPU MOTPY3Ke CbINy4Ynx CTPOMUTENbHbIX

mMaTepuranos.
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Puc.1. OcHoBHble cxembl pa3pabomku 2pyHmMa no2py34vukamu
a - pazodesnbHobili; 6 - coemeweHHbIl; 8 - IKCKABAUUOHHbIU, 2 - KoMOUHUPo8aHHs.Il; 1, 4, 7, 10 - sHeOpeHue
Koswa; 2 - 3anpoKudbleaHue U rnosopom Koswa, 3, 6, 12 - noovem cmpesibl 0718 yCMAHOBKU KO8WA 8
mpaHcrnopmHoe nosoxceHue; 5, 8 - M08o0poM Koswa ¢ 00HO8PEMEHHbIM podsuxceHuem aneped; 9 -
nodvem Koswa u noodvem (onyckaHue) onyckaHue cmpessl 0718 yCMAHOBKU KOBWA 8 MPAHCIOPMHoe
rnosoxeHue; 11 - nonepemeHHsili M080POM KOBWA U M00bEM Cmpesibl C 00HOBPEMEHHbIM 08UMXCEHUEM



Mpu coBmeleHHoM cnocobe (puc.1, 6) BHeaApeHWe KOBLUA B FPYHT NPOUCXOAUT Ha raybuHy 0,5 ...
0,6 O/MHbI KOBLIA, MPUM CKOpOoCTM 2,5 ... 5 Km/4 KOBW 3anpoKMAblBalOT nocTeneHHo. [na
Hauny4ywero 3ano/IHEHUS KOBLUIA HeobxoAMmo, 4TOObl CKOPOCTb ABUMMKEHWS MOrpy3yMKa 6bina
6/1M3Ka K cpeaHel NIMHEMHOM CKOPOCTM 3anpOKMAbIBAaHUSA PENKYLLEN KPOMKM KoBWa. Toraa
HanopHoe ycuave BHeAPEeHUs CHUKaeTcs B 2 - 3 pasa No CPaBHEHWUIO C Pasae/ibHbIM Crnocobom.
[aHHbIM cnocob KonaHuA Hanbonee apdeKkTUBEH ANA NOrPY3YMKOB rpy30onogbemHOCTbo 40 10 T
npu paspaboTtke rpyHToB | - Il rpynn n3 yennKka v B paspbiXJIEHHOM COCTOAHWM, @ TaK¥Ke NorpysKke
CTPOUTENbHbIX MAaTEPUAIOB.

JKCKaBaLUMOHHbIN cnocob (puc.1l, B) 3aKN04aeTcs B TOM, YTO KOBLU HAKNOHAKT K OCHOBAHWIO
3abos Ha yron 3 - 5°. MNocne BHeapeHWA KoBlwa Ha raybuHy ao 0,4 - 0,5 rnybuHbl KoBLia
npoussBogAT nogbem cTpenbl. Mpu Bbixoge u3 3aboAa BO M3beKaHME MNOTEPb FPYHTa KOBLU
3anpokuapieatoT. Mpu pa3paboTke TAXKeNbIX FPYHTOB, Korga He obecneumBaeTcA Heobxoanmas
rnybuHa BHeapeHuA, cnedyeT NPOWU3BOAUTbL LOMNOJHUTENbHblE BHeApeHuA. IToT cnocob
uenecoobpaseH npu paspaboTKke NJIOTHOIO U CBA3HOIO rPyHTa Npu BbicoTe 33604 1,5 m u Bbiwwe.

Ons norpysynkoB rpysonogbemHoCTblo 60nee 10 T MaKCcMManbHOE HanoJIHEHWE KOBLWIA, B
0cobeHHOCTU Ha rpyHTax IV - V rpynn, gocturaetca npu KOMBMHMpPOBAHHOM cnocobe pa3paboTku
(puc.1, r). Mo mepe BHeApPEHMA KOT/IA C HAKNIOHOM AHMWA 3 ... 5° 0AHOBPEMEHHO C HaMOPHbIM
ABUXKEHMeM Morpy3dynka C MNOMOLLbID MEXaHM3MOB MNOBOPOTA KOBLWA M NoAbema CTpesbl
OCYLLECTB/IAIOT NOMNEPEMEHHO NOBOPOT KOTAa Ha yrona 2 ... 3° 1 nogbem cTpenbl Ha 5 ... 10° go
MOMEHTA BbIXOAa KoBLA M3 3ab60A. TakoM cnocob M3-3a CNOXKHOCTU MPUMEHAIOT MOKa TOJIbKO
BbICOKOKBAaMOULMPOBAHHbIE ~ MAWWHUCTbI.  [pyM  3TOM  NPOM3BOAUTENIBHOCTbL  MOrPy34MKa
nosbiwaetrca Ha 5 ... 10 %.

YnnotHeHue FPYHTA KaTKaMU, rpyHTOynn1oTHAROWMMU MallUHaMU

[PYyHTbI, pa3paboTaHHble 3eMNepPOorHbIMU WU 3EeMIEePOMHO-TPAHCMOPTHLIMU MalWHAMK, NPU
YKNaZKe B HacbiNM 3eMAsSHbIX COOPY*KEHUN He 06nafaatoT A0CTaTOYHOM Hecylelt cnocobHOCTbIO,
MMEIOT MOBbILWEHHY GUAbTPALUMOHHYO CNOCOOHOCTb M XapaKTepusyroTca 60MblOoN 06bEMHOM
CXKMMAeMOoCTblo. [INA yCTpaHEHUA YKa3aHHbIX HeAO0CTaTKOB FPYHTbl UCKYCCTBEHHO YMNIOTHAKT A0
TpebyemMoro CoCTOAHMUSA, XapaKTepmusyemoro KoapomumeHTom ynaoTHeHus k 3HayeHue KOTOoporo
YCTaHaB/AMBAETCA CTPOUTE/NIbHBIMWM HOPMaMW B 3aBUCMMOCTM OT BWAA COOPYKEHUA U
KAMMATUYECKUX 30H.

B coBpemMeHHOM CTPOUTENLCTBE COOPYMKEHUN U3 OTCbIMAHHOIO FPYHTa NPUMEHSIOT caeayloume
cnocobbl ero ynjoTHEHUSA:

" YKaTKa (KaTKM CTaTU4eCKoro ,ﬂ,eﬁCTBMﬂ C ragknmu, Kyn1a4koBsbiMM, peliet4atbiMn BasibuamMmm

1A VYOATLUVIA LI I'ILIQDAAI’\IIIIALIQV\'



= TpamboBaHue (TpambyroLine maLlmHbl U TpambytoLmne NanTbl Ha 6a3e 3KCKaBaToOpPOB);
" BMOpPALMOHHOE YNNOTHEHWe (npuuenHble U CaMOXOoAHble BMOPOKATKM, BMBPONAWUTBLI U
HaBeCHble BUOPOYNNOTHUTENN).

Kamku

OTHOCATCS K Yncny Hambonee NPou3BOAMUTE/NbHBLIX U AelleBbiX cpeacTB. [TOMMMO TPyHTOB OHU
MOTyT ObITb MCMNONb30BaHbl ANA YNAOTHEHWS pPa3/IMYHbIX OCHOBAHWM, MecYaHO-rPaBUMHbIX
NoAroTOBOK M [OOPOXKHbIX MOKPbITUIA. KOHCTPYKTMBHO KaTKU BbIMOAHAKTCA CTAaTUYECKOrO U
KOMOWHMPOBAHHOIrO AencTBms. KaTKM  CTaTUYeCKOro AencTBuMA MOTyT  ObiTb  [1agKUMMU,
KY/TAaYKOBbIMU, CETMEHTHbIMM, pPeLleTYaTbiMN U MHEBMOKOECHbIMK. 10 cnocoby arperatMpoBaHus
KaTKKW pasaensatoT Ha NpuLenHbie, NoaynpuLenHbie U CAaMOXOAHbIe.

CamoxofHble W NpUUENHbIe KaTKM CTaTUYEeCKOro AeNCTBUA C FNaAKMMU  MeTaNIMYecKUMU
Ba/IbLLAMM MOTYT NPOM3BOAMUTL NOC/NIOMHOE YNAOTHEHWE TPYHTOB Ha rNy6uHy 10 - 15 cm.

CamoxogHble KaTKM C [NagKMMu  BasibLamu NMPUMEHAIDTCA BCe peiKe. Mx BbITECHAIOT
BM6paLI|l/IOHHbIe KaTKu KOM6MHMpOBaHHOFO AeﬁCTBMﬂ.

Pabounii opraH NpULENHOro KaTKa BbINOJIHEH B BUAE METa/lZIMYECKOro KOJeca C YKeCTKUM
obogom. Baneu, BpaliaeTcs Ha OCM, YCTaHOBJIEHHOM B uUandax OxBaTbiBalolel pambl. Pama
CHabXeHa AbIWA0OM C Cepbroi ansa coegmHeHus ¢ 6asoBbim Tarayom. Ha ob6oae BanbLa pasmelleH
3aKPbITbIM KPbILWKOM JIIOK, Yepe3 KOTOPbIM BHYTPEHHSA MOJIOCTb Basjibl@ MOMKET 3aMoJIHATLCA
6annactom Ana yBenmMyeHMa Maccbl KaTka. B KayectBe 6annacta NPUMEHAIOT NECOK MU KaMeHHble
maTtepuanbl. [oBEepXHOCTb MNanbLa OYMULLAETCA OT Ha/MNAKWEro rpyHTa CKpebKom,
YCTaHOB/IEHHbIM Ha pame.

Ona nocnoiHoro ynjoTHEHWUS HACbIMHbIX TPYHTOB MCMONb3YIOT CLUEMNKU U3 TPEX-NATU KaTKOB.
Tpebyemana cTeneHb YNAOTHEHWS T[PYyHTA [AOCTUraeTCA MHOFOKpPaTHbIM Noc/ieAoBaTe/IbHbIM
NPOXoA0M KaTKa No 04HOMY MecTy.

HavmeHblaa TexHONOrMYeCcKM BO3MOXKHAA AJIMHA  YNJIOTHAEMOrO Yy4yacTKa 3aBUCUT  OT
[O0MNyCKaemoro BpemeHu Ha pa3BoOpPOT B KOHLE Y4acTKa M NPU CKOPOCTU ABUXKEHUA KaTka 1 - 1,5
m/c coctasndaet 200 - 450 m.

KynaykoBble KaTKuM NpefHasHayeHbl A1A YNJOTHEHWUA TAXKENbIX CBA3HbIX FUHUCTbIX (HEAUNKKUX)
FPYHTOB, HO HEe AAlOT HMKAKOro addeKTa Npu ynaoTHEHMM HECBA3HbIX TPYHTOB, TaK KaK BCaeaCcTBUe
BbICOKOrO AaB/ieHUA Nog, Ky/la4kamu FpyHT Bbl4aB/IMBAETCS B CTOPOHbI U BBEPX. Y HUX CyMMapHas
OMNOPHaA MOBEPXHOCTb Ky/s1a4yKoB He npeBbiwaeT 4 - 5% noBepxHOCTU UMAWHAPA, ONUCAHHOIO MO
BEPLIMHAM KynaykoB. [lpouecc yn/iOTHEHWUA TpyHTa pPaAcnpPOCTPaHAeTca cHM3y BBepx. [locne
nepBbiX MPOXOAO0B KaTKa 06pa3ytoTcA OTAEe/IbHbIE YNIOTHEHHbIE AAPA, YUCAO KOTOPbIX pacTeT C
KaXKabIM MNpoxoAom. Hecyw,aa cnocobHOCTb rPyHTA YBE/WYMBAETCA M KATOK MNOCTENeHHO
noaAHUMaeTcs BBebX. /119 VAZIOTHEHUS BeDXHEro C/109 rbVHTA HVXKHBbI AbVIve KaTKu (c rnaakvumwu



Ba/bLLAaMM, MHEBMOKO/NIECHble W JApyrve, cnocobHble obecneyntb HeobxoguMmMoe KayecTBo
NoOBEPXHOCTH).

PelweTyaTble KaTKM BbINO/IHEHbI B BUAE NNETEHON CBAPHOM PELUETKM, YKPENIEHHOM Ha 6OPTOBbIX
M cpeaHuX Kosblax. BHyTpu pelseTyaTtoro BanbLA YCTaHOB/EHbl ABa KOHyca, COeAMHEHHble B
cepeanHe OCHOBAHMAMM, ANA OYUCTKM NONOCTM Basblia OT NPOBA/IMBLUMX Yepe3 AYEMKN peLleTKu
KOMbEB FPYHTa.

PelweTyaTble KaTKM XOPOLIO 3apeKomeHA0BaAn ceba npu ynaoTHEHUN CBA3HbIX U MAIOCBA3HbIX
TPYHTOB C 6O/bWIMM COAEpP)KaHMEM KPYMHOOBAOMOYHbIX BKAOYEHWUIN. X MOMKHO MPUMEHATb U
3MMOM, TaK KaK peleTKn Apo6AT KOMbA M MNOrPY»KaT UX B MACCUB FPyHTa.

KaTKn manoadpdeKTnBHbI NpU YyNAOTHEHMM NepeyBAArKHEHHbIX CBA3HbIX FPYHTOB, OCOBEHHO B
3UMHMI Nepurog, NOCKObKY FPYHT MHTEHCMBHO CMEP33aeTCs C PELLETKOMN.

MHEeBMOKO/IECHblE KaTKM NpeaHasHayeHbl ANA MNOCAOMHOro YN/JOTHEHUS TPYHTOB U rPaBUIAHO-
webeHOoYHbIX MaTepuanos B Pas/iMyHbIX 061acTAX CTPOUTENLCTBA NPU WNMPOKOM GpOoHTe paborT.
OHM NONYYMAU WIMPOKOE pacnpocTpaHeHue bBnarogaps BbICOKOW YNAOTHANOWENW CNOCOBHOCTU U
BO3MOXHOCTU peryanpoBaTb CWUNOBOE BO3AEWCTBME HA YN/IOTHAEMble MaTepuanbl NyTem
aBTOMAaTMYECKOro U3MEHEHUA AABNEHUA B LUMHAX UM YCTAHOBKM NPUrpy3a.

CamoxogHble BUOPALMOHHbIE KAaTKM KOMOWHMPOBAHHOIrO [AENCTBMA npeAHasHayeHbl Ans
YN/IOTHEHUA HACbINHbIX W NpeABapuUTe/sIbHO CMIAHUMPOBAHHbLIX C/I0EB TPYHTA, HUMHUX C/I0EB
achanbTob6ETOHHbIX MOKPbLITUIA M MaTepUasioB AOPOXKHbIX OCHOBaHMW. B nocnegHee Bpems OHU
NOJIYYU/IN LUMPOKOE PacnpOCTPaHEHME.

Tpambyrowjue mawiuHbI ¢ NadarWumu nNauMamu

MpepHasHayeHbl 418 YNAOTHEHUA TAXKENbIX CBA3HbIX FPYHTOB, OTCbINAemMbiX ToAWwMHOM 0,8 M K
b6onee nNpu cocpenoToyeHHbIX obbemax pPaboT, a TaKkKe B rMAPOTEXHUYECKOM CTPOMUTENbCTBE.
BbicoKMI ynnoTHAIOWMA 3dPeKT 06ycnoBaeH BbICOKOW aHeprooTaadert (18835 [ oT eANHUYHOIO
yAapa nanTon).

Tpambyowana MalwnHa npeacTaBndaetr cobolt HaBecHoe paboyee obopyaoBaHue Ha 6ase
ryceHn4Horo tTpaktopa (T-130.1.I, T-170.01), o60opyn0BaHHOIO X040yYMEHbLUNTENEM.

Bubponaumeol
Mcnonb3yoT npu yNAOTHEHUWU TPYHTA B CTECHEHHbIX YCnoBUAX (Nasyxu ¢yHAAaMeHTOB, BOKpPYr
KOJIOHH B OMOp, NPY YCTPOMCTBE FPYHTOBbIX NOACHINOK NOA NOAbl 34aHUA U T. 4.).

B KauecTBe npmBoAa BUMOPONAUT NPUMEHAIOT TpexdasHble aCUHXPOHHbIE ABUraTeNun B ABUraTENN
BHYTPEHHEro cropaHus.



CyLLl,eCTByeT HECKOJ/IbKO BapMaHTOB UCNOJIHEHUA BM6pOI'|I'IMT, HO Haubonee LnpokKoe
pacnpocTpaHeHne nonyynnun nogBecHblE OA4HO- n ABYyXMacCCHble BM6pOI‘|I’IMTbI,
camonepeasurarowmeca BM6pOI‘|I’IMTbI.

Camonepeaguratowmecs BU6PONAUTbI XapaKTEPU3YHOTCA TEM, YTO Y HUX UCTOYHMK HaNpaB/eHHbIX
KonebaHui npeacrtasaseT cobon aebanaHcHbIM BMOpoBO36YyAMTEeNnb. CamonepenBukKeHne nanThbl
OCyLLEeCTBAAETCA NoA AEeWCTBMEM TOPU3OHTA/IbHOW COCTaBAAIOLWEN CYMMapHOM BbIHYKAAOWEN
CUNbI, reHepupyemoi Bubpososbyautenem.

rmppomexaHM3auma 1 3aKpbiTble cNocobbl NPOM3BOACTBA 3eMAHbIX paboT

FMapomexaHuyecknin cnocob npous3BoACTBA 3eMAAHbIX PaboT OCHOBAH HA WMCNO/Nb30BaHUU
KMHETMYECKOM 3Heprum noTtoKa BOAbl ANA Pas3spaboTKW, TPAHCMOPTUPOBKU WM YKNAAKM TPYHTA.
MpumeHeHne 3Toro cnocoba uenecoobpasHo npu bonbwmx obbemax paboT, HeobxoaMMOCTU
YCTPOMCTBA HacbiNelr ¢ MMHMMANbHON OCAAKOM, MPU HANMYMM [OCTATOYHbIX PECYPCOB BOAbI U
3/1eKTPO3HEPIUMN.

Becbma 3¢ deKTMBEH CNOCOD rMApoMexaHM3aunm NPy NJIAaHMPOBKE NOA 3aCTPOMKY NOMMEHHbIX U
OPYrUX TeppUTOPUA, BO3BEAEHMUN NNOTUH, 4amb 1 1.4,

TexHONorMyeckMii Npouecc ruapoMexaHusauuM BKAKOYAET: pa3MbiB  TpyHTa B  3aboe,
TpaHCNopTUpPOBaHUEe 06pa30BaBLUENCA CMECU TPYHTa C BOAOM - NMyAbMbl - K MECTy YKNagKu -
HamblBa M YKNAZKy FPyHTa B pe3y/ibTaTe OCeAaHus ero 4acTul, M3 Ny/bMbl Ha y4acTKe YCTPOMCTBA
HacbINu.

[na pa3paboTku rpyHTa B 3aboe MCNob3yloT rTMAPOMOHUTOPHbIE YCTAaHOBKU. OHM COCTOAT M3
r’MOPOMOHUTOPOB M CUCTEMbI BOA0BOA0B, MOAAOLMNX BOAY OT HACOCHOW CTaHLMMU.

rVI,EI,DOMOHMTOp COCTOUT U3 CTaZbHOro CTtBOJ1Ia, WMMewWwero uwapHMpHoe coeanHeHne C
BOAOOBOOOM, YTO MO3BOSIAET U3IMEHATb NOJZIOKEHUNE CTBOJIa B BepTMKaﬂbHOﬁ n I'OpM3OHTaJ'IbHO[;1
N/IOCKOCTAX.

B rugpomoHunTope dopmupyetca cTpya Boabl 60bLLION KMHETUYECKOM SHEePTMM, Pa3MbliBatoLas
rPyHT B 3aboe. Obpasytowanca nynbna ctekaeT no nogowse 3aboa B cO0pHbIA Konogeu-3ymnd
nnn B c6OpHble KaHaBbl.

Pa3paboTka rpyHTa MOMKET MpouU3BOAMTLCA BCTPEYHbIM 3aboem, Koraa rMAPOMOHUTOP
pacnonaraeTtca Ha nogowse 3ab0oA M pasmbliB MAET CHWU3Y BBEPX, MAM MOMyTHbIM 3aboem c
pasmelleHNEM TMAPOMOHMTOPA Haa 3a60em 1M pa3mMbiBOM FPyHTa CBEPXY BHM3. Yalle NpUMeHsIoT
BCTPEYHbIN 32601, N03BONAOLWNI 6O/IE€ MHTEHCMBHO BECTU Pa3MblB.



Mo mepe yaaneHus NAOCKOCTM Pa3mbiBa OT MTMAPOMOHUTOPA PA3pyLUAOLLAN CUA CTPYM NajaeT u
TpebyeTcA nepeaBu)KKa €ro Ha HOBYK nosuuuio, 6amke K 3aboto. Ytobbl o0becneunTb
3pPeKTUBHbIV PasMbliB M HEMPEpPbIBHOE MOCTYNeHUE MyAblbl, B 3a60€ pPazMeLLatoT Kak MUHUMYM
ABa r’MAPOMOHUTOPA, MONePeEMEHHO Yepeaya Ux paboTy U NnepeaBuiKKy.

B 3aBMCMMOCTM OT BMAA FPYHTA ANA Pa3MbiBa M TPAHCMOPTUPOBKK ero TpebyeTca 3HauYMUTeNbHbIN
yAenbHbI pacxog Boabl - oT 3,5 fo 16 m® Ha 1 M3 rpyHTa npu paboyem, gasnexmm 0,2-0,8 MMa.

[na pa3paboTKKM rpyHTa Mo BOAOM B pPeKax M BOAOEMAX NPUMEHAIOTCA NaaBy4Yne 3eMEeCOCHbIe
CHapagbl. B coctaB o0b6opypoBaHuA 3emMcHapsfda BXO4AT rpyHTo3abopHoe (BcacbiBatouiee)
YCTPOMCTBO, 3€M1ECOC, MEXAHU3MbI PEFYIMPOBAHMA PEKMMA PaboTbl U NepeMeLLEeHNS.

Pa3smbIB rpyHTa OCYLLECTBNAETCA MOTOKOM BOZbl, BCacbiBaemMol u4epe3 TrpyHTO3abopHoe
YCTPOMCTBO 3EMNECOCOM, KOTOpblM obecneymMBaeT TaKKe HaMoOpHyl TPAHCMOPTUPOBKY
obpasytowenca nyabnbl. 419 MHTEHCUDUMKAUMM Pa3paboTKM rPyHTO3abopHOE YCTPOMCTBO MOXKET
UMETb MEXAaHWYECKUIA WAN BMOPAUMOHHbLIM pbixauTenb rpyHTa. OT 3emcHapaga go bepera
MOHTUPYEeTCA NAaBy4YMin NynbnoBOA, Ha MNOHTOHAx. [anbHeKwas TPaAHCNOPTUMPOBKA W YKNaAKa
NyNbMbl NPOUCXOAUT TaK e, KaKk NpU rmapoMOHUTOPHON pa3paboTKe.

B 3aBMCMMOCTM OT YCNOBUI NPOU3BOACTBA PabOT TPAHCMOPTMPOBKA My/abMbl MOXET ObiTb
CaMOTEYHOM 1 HanopHoW. MNpu AoCTaTOYHOM Nepenaae BbICOT MeXKay 3ab0em M y4acTKOM HamMbliBa
TPaAHCMOPTUPOBKA My/ibMbl BO3MOMHA MNOA AEWCTBMEM T[PaBUTALMOHHbLIX CWMJI CaMOTEKOM MO
NIOTKaM 1 Tpybam. IToT cnocob nmeeT orpaHMYEHHOE NPUMEHeHMe.

MpY HanopHOW TPAHCMOPTMPOBKE Nynbna U3 3ymnda B 3aboe nepekaymMBaeTcs 3eMN1eCOCOM NO
Ny/NbNOBOAY K MEeCTy HamblBa.

3emnecoc - UEeHTPOBENKHbIN HACOC, KOHCTPYKLMA KOTOPOro Mo3BOAET MEepeKaunmBaTb KUAKYH
Maccy C TBepAbIMU BKAOYEHUAMU anameTpom o 300 mm. Co3paBaemblii 3eMECOCOM Hamnop
obecneuymBaeT TPyb6ONPOBOAHYHO TPAHCMOPTUPOBKY MNY/1bMbl HA 3HAYUTE/IbHbIE PACCTOAHMUA.

MynbnoBoOAbl, TaK e Kak M BOAOBOAbI, MOHTUPYIOTCA K TMOPOMOHMTOPAM B OCHOBHOM W3
MHBEHTapPHbIX TPY6 ¢ BbICTPOPA3BEMHBIMU COEANHEHUSAMM, YTO NO3BOIAET ONEPaTUBHO U3MEHATL
AIVHY TPy6ONpOBOAOB NPU MUHUMAbHBIX TPYA03aTpaTax.

YKnagKa (HambiB) rpyHTa NPOUCXOAMUT B pe3y/ibTaTe 0CceAaHWMs YacTul, FPyHTa U3 My/bMbl, KOraa
CKOPOCTb [OBWMKEHMA €e CTAaHOBUTCA HUMKE KPUTUMYECKOM BeNnYMHbl. Mcnonb3ya 6ynbaosepbl,
naoWwajb HamMblBa Orpa*kAatoT Mo NepuMeTpy rPyHTOBbIMU BasiKaMuM, CO34aBas TaK Ha3blBaemylo
«KapTy HambiBa», W 3anofiHAOT ee nynbnoi. CKOpPOCTb ABWMKEHMA NyNbMbl B KapTe nagaet
NPaKTUYECKN A0 HyAA, TPYHT OCa*KAAeTcs, OCBET/NeHHas BoJa yepe3 BoA0COOpPHbIE KOMoAubl,
npeABapuUTENIbHO YCTPOEHHbIE B KapTe, cbpacbiBaeTcs 3a Npeae/ibl y4acTKa HaMblBa.



I'IpM 6e33CTaKa,CI|HOM cnocobe y noAaousbl BO3BOAMMOI‘;1 Hacblinn C OAHOﬁ nnn OByx CTOpPOH
YKNa4blBakOT NysibnoBoAbl C HAKZTOHHbIMM I'Iany6KaMM, Yepes KOTopble nysbna NOCTYNaeT B KapTy
HamblBa. o mepe Bo3BeaeHMA Hacblinn I'Iany6Kl/I HapawmnBatroTCA.

Mpwn acTtakagHom cnocobe B 30HE HambiBa COOpPY)KAeTCA 3CTakaga. 1o Hel Ha OTMeTKe Bblle
NPOEKTHON OTMETKM BO3BOAMMOM HACbIMWU YKAAAbIBAOT MarMcTpasibHbli My1bNoBOA, MMEIOLLNIA
OTBEpPCTUA WM NATPYOKM Ans camBa Nyabnbl. ITOT CNocob npuMmeHseTca B OCHOBHOM Ans
BO3BEAEHUA Hacbinen OONbLWON LWKMPUHBbI, TaK KaK OH MeHee 3KOHOMWYEH B CPaBHEHUU C
6e3acTakagHbIM.

KapTbl HambIBa ycTpauBaoT AnnHOMW Ao 200 m. B 3aBMCMMOCTM OT BMAA FPYHTA M Ha3HA4YeHus
HACbINM TO/LWMHA CNOA, HAMbIBAaEMOTO 33 OAMH Npuem, coctasndaet 0,5-2,5 m.

Ona 6ecnepeboMHOro BbINOJHEHMUA HAaMbIBA A0/KHO ObiTb HEe MeHee AByX KapT. Ecnv ogHa
3ano/siHAeTCA MNyAbnon, TO B APYron MNpPOUCXOAUT ee OTCTOM, ycTpauBaloT obBanoBaHMe,
HapalMBatoT NaTpybKM M Ap. ITK onepaLmmn NonepemMeHHO NPOUCXOAAT B KaXKA0M KapTe.

3aKpbiTble (NoAa3emHble) cnocobbl NPoOM3BOACTBA pPabOT MCNONb3YOT MNPU  MNPOKAaAKe
NHXXEHEePHbIX KOMMYHMKAUNI U YCTPONCTBE NOA3EMHbIX BbIPpabOTOK pa3IMYHOro Ha3HAYeHUA Nog,
yAnuamu, Aoporamu, 3A4aHUMAMM, COOPYXKEHUAMM U T.A4., KOraa 3aTpyaHEHO WM HEBO3MOXKHO
NPMMEHEHNE OTKPbITbIX CNOCO60B Pa3paboTKM rPyHTa.

B 3aBMCMMOCTM OT HaA3HaAYeHUA W pPa3sMepoB NOA3EMHbIX BblpabOTOK 3aKpbITbiM cnocobom
TPYHTbl pa3pabaTbiBatOT, @ KOMMYHUKALUMK MPOKAAAbIBAOT C MOMOLLBIO LUMTOBOM MPOXOAKM,
npoAaB/iMBaHUA, NPOKoaa, BUOpONpoKoaa, NHEBMONPOOOMHMKOB, rOPM30OHTAIbHOrO BypeHna u

Ap.

LLnToBas npoxoAKka MPUMEHAETCA ANA  YCTPOMCTBA BblpabOTOK r1ybOKOro 3an0XKeHus
AnameTpomM 2 M 1 bonee Npu 3HAYMTENBHOM UX NPOTAXKEHHOCTU. Pa3zpaboTka rpyHTa BeaeTcs nog,
3aWMTOM NPOXOAYECKOrO WMTa, cocToAwero n3 paboyero, AOMKPATHOrO U XBOCTOBOIO OTCEKOB.
BbipaboTKy KpenaTt cbopHOM AN MOHONUTHOW BeToHHOM obaenkoi. Mo mepe pa3paboTKM rpyHTa
WUT npoaBMUraeTca C MNOMOLUbIO AOMKPATOB, onupatowmxca Ha obaenky. Cnocob WUTOBOM
NPOXOAKN MCNONb3YETCA B OCHOBHOM A1 NPOKAAAKM KOMMYHAbHbIX M TPAHCNOPTHbIX TOHHENEN.
Cnocob npoaaBnnBaHMA NpUMeHseTca Npu becTpaHWeNHoM npoknaake Tpyb anamerpom 600-
1800 mm Ha pacctosiHne ao 70 m un ene3obeToHHOW 0b6Ae/IKe KONEeKTOPOB ANameTpom 40 3 m
(puc. 2). MepBas cekumsa NpoaaBaMBaeMon TPybbl CHABXKaETCA PEKYLMM HAaKOHEYHUKOM (HOXKOM)
M C NOMOLLbIO OMKPATOB BHEAPAETCA B NEPEAHIOK CTEHKY KOT/IOBaHaA. PYyHT 13 Tpybbl n3BnekatoT
pa3nnMyHbIMK cnocobamm. Mo mepe NpoABUXKEeHUA Tpybbl mMexay AOMKpaTaMu U ee TOPLLOM
BCTAaBAAIOTCA Ha*KMMHble NaTpybKM ANMHOM, KpaTHOM wary gomKpaToB. [locne npoaaBivBaHUA
NepBOro 3BeHa CTbIKYIOT C HUM Cnegylolee 3BEHO M onepauum MNOBTOPAIOT 40 3aBeplUueHus
NPOXOAKWN Ha Tpebyemyto ANNHY.
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Puc. 2. CxeMmbl 3aKpbITbIX CNocob0B NpoKNagKu Tpybonposoaos
a - cnocobom npogasamMBaHua; 6 - cnocobom NPokona; 1 - ynopHbIi WKT; 2 - rMapaBanYecknini 4oMKpar; 3
- HAXXUMHbIN pnaHew; 4 - Ha*KMMHBbIV NaTpyboK; 5 - HanpaBAAoLLEE YCTPOMCTBO; 6 - TPYyDOa; 7 - HOXK; 8 -
HaKOHEYHMK Tpybbl; 9 - LWomnon
MpoKoA MCNonb3yoT ANA NPOKNaaKM TpybonpoBoaos agnameTpom Ao 400 mm Ha AnnHY o 60 m.

BaasnvBaHue Tpybbl B rPYHT NPOUCXOAMT NOA AABAEHUEM TMAPABANYECKMX AOMKPATOB, yCuamne
OT KOTOpbIX Nepegaetca Tpybe yepes WOMMNOA C NepecTaBHbIM LWUTOKOM. Ha nepBom 3BeHe Tpybbl
YCTAHABMBAIOT 3aKPbITbIi KOHMYECKMI HAKOHEYHUK AnameTpom Ha 20-30 mm 6onblie anameTpa
Tpy6bl. MpoKOAN BeAyT UMKAMYHO, NpoAaBuran Tpyby, YNOXKEeHHYH B HanpaBiatowme, 33 KaxAabli
UMK Ha BeIMYMHY paboyero xoaa foMKpaTa. Tpyba HapalLmMBaeTca No mepe BAAB/IMBaHUA.

B1bponpoKon NpMMeHAIOT B necyaHblX rpyHTax. CylHOCTb ero CoOCTOMT B TOM, YTO BUBpauus oT
npokKa/ibiBaemon Tpybbl, CHab»KeHHOM BUBpaTopoMm, NepeaaeTcs YacTMLaM NPUIeraroLero rpyHTa
N B pe3y/bTaTe CyL,eCTBEHHO YMEHbLLAETCA CMIa TPEHUA.

MHeBMONPOBONHUKM NCNONB3YIOT ANA YCTPOMCTBA FOPMU30HTAIbHBIX CKBAXKUH AnameTpom oT 140
00 300 mm (c pacumpuTenem) Ha AJNHY 40 50 M Npu BbICOKOW CKOPOCTU NPOoxoakun-ao 80 m/y. B
NMHEBMOMNPOOOMHNK, UMEIOLLMIA PEBEPCUBHbBINA MEXAaHU3M YAAPHOro AENCTBUA, NOAAETCA CXKATbIM
BO34yXx C AaBneHuvem 0,6 MMa. Mo Bo3aenCcTBMEM HaMpPaBAEHHbIX YAapoB KOpnyc NpoboiHMKa
YNIOTHAET TPYHT, NpoABUraeTca Bnepes, OCTaBAAA 3a COOOM KPYr/iytd CKBAXKMHY C NAOTHbIMMU
CTEHKaMM.

fopu30OHTaNbHOE OypeHWe MNPUMEHAIT AN MNPOKAaAKM Tpyb amnameTrpom Ao 600 mm Ha
paccTosHue Ao 40 M U NPOU3BOAAT CTAHKAMM FOPU30HTAIbHOIO BypeHus.

Mpu ycTpoiCcTBE NPOXOAOK MENIKOro 3a/oXeHua (npogasBnuBaHWe, Mpokon W T.4.)
npeaBapuTesibHO OTPbLIBAIOT KOT/IOBAH B Hayasie yyacTKa MPOXOAKW WM TpaHWel - B KoHue. B
KOT/I0BaHEe pa3MeLLatoT TeXHUYEeCKNe CpeacTsa, Heobxoammble ans 6ecTpaHWenHON NPOoKIaAKM
KOMMYHMKaLMM (LOMKPaTbl, HANPaBAAOLWME U HAXKUMHbIe NpucnocobneHuns u ap.).



Faesa 4. Pabomoi 1o uckyccmeeHHOMY 3aMOPaAXUBAHUIO 2PYHMO8

Pa3buBky oceit noa 3amMopa*kMBalOWME KOJOHKU crieayeT Npou3BOAUTb OT OCHOBHbLIX OCel
coopyKeHua. [onycTMmoe OTK/IOHEHME OT MNpoekTa -5 cm. [Ana 6ypeHua CKBaXKUH nopg
3aMOpaKMBatoLLMe KONOHKU NPUMEHAIOT YCTAaHOBKM yAapHOro, BpawaTtenbHOro, TypbuHHoOro m
KOMbBUMHMpPOBaHHOro cnocobos bypeHua. Mpu BpawaTtenbHoM crnocobe 6ypeHus € FAMHUCTbIM
PaCcTBOPOM CKBa*KMHA A0MKHA BbITb HUMKE FTyOUHbI 3aMOpaXKMBaHMA Ha BEANYMHY OTCTOSA WAaMa,
HO He HuXKe 1 m.

B npouecce 6ypeHMa CKBaXKMH NoA, 3amMopakMBatowmMe KOJIOHKM HeobxoaAMMo NPUHMMaTbL Mepbl
ONA npeaynperaeHna OTKAOHEHWUIM CKBa*KMHbl OT MPOEKTHOTO HanpaBAeHMA MyTEM YCTaHOBKM
KOHAYKTOPOB. MaKcMmasibHble OTK/IOHEHWA YCTAHAB/AMBAKOTCA MPOEKTOM, HO HEe [OO0JIKHbl OAnA
BEPTMKA/IbHbIX CKBa*KMH NpeBbiWwaTtb 1% wux raybuHbl, ANA HAKAOHHbIX - 2%. pKM OTKNOHEHUU
CKBAXXWMHbl OT MPOEKTHOro Hamnpas/ieHUA CBblwe A0MNYyCTUMOro WCAPaBAAKOT KPUBU3HY WU
NpPobypuBalOT CKBaXKMHY BHOBb. 3amOpakMBalOWMe KONOHKU MOrpy)KaloT HemeasleHHO no
OKOHYaHWUKM BypeHMA CKBaXKUHbI. epes CNyCKOM B CKBa*KMHY BHYTPEHHIOK YacTb TPyObl O4MLLAIOT.
CTbIK KaXKAoM HapalwmBaemoi Tpybbl U ballmaKka 3aMOoparkMBatoLLE KONIOHKM nepes, onycKkaHuem
B CKBAa*KWHY NOABEpPratoT rmapaBamyeckomy UCNbITaHUIO HA FepMeTUYHOCTb AasaeHuem 2,5 Mlla.
Kpome TOro, repmeTM4yHOCTb KOJIOHKM MpOBepAloT HabaogeHMem 3a ypOBHEM 3anMTOM B Hee
*KNaKocTn. KonoHKa cumMTaeTca repMeTUYHON, eCNK B TPEXAHEBHbINA CPOK YPOBEHb KUAKOCTU B HEN
n3meHsaeTca He 6onee yem Ha 3 Mmm.

B npouecce MOHTa)ka XO/N0AUNLHOWM
YCTAHOBKM NpPOBOAAT MHAUBUAYaANbHOE
rTMApaBANYecKoe WAW  NMHeBMaTU4eckoe
UCNblTaHWE yCTaHaB/MBaEeMbIX annapaToB C
OCBMAETENbCTBOBAaHMEM U perucTpaumen
mx B cootBeTcTBMM C  «[lpaBunamu
YCTPOMNCTBA M _6e3onacHOW 3KcnJyatauuu

cocynoB, paboTaloWwmMx nojd AaBaeHUEemy,

YyTBEPKAEHHbIMM FrocropTexHaa3opom

——

- i i o
Poccuu. Mo OKOHYaHUK WLSLICWERN  Pyc. 3. CMOHMUPOBAHHAA cucmema e pe
XONI0AN/IbHOM YCTAHOBKM M TPyHOMNpPOBOA0B

X/1ag0areHTa UCNbITbIBAOT CUCTEMY B LE/IOM CXKaTbiM BO34yXom noa gasneHuem 1,2 Mla gna
BcacbiBatowen u 1,8 MIMa panAa HarHetateNbHOM CTOPOHbl. MOHTaX CUCTEMbI CUYMTaeTcH
BbINO/IHEHHbIM, €C/IM B TEYEHNE NEePBbIX 6 4 AaBNEHNE B CUCTEME CHUXKaeTcA He bonee yem Ha 10
%, a B TeYeHMe OCTa/IbHOIro BPEMEHM OCTAETCA NOCTOAHHbIM.



Mocne mMOHTaXKa PacCONbHYHO CeTb NMPOMbIBAIOT BOAOW, @ 3aTEM MCMbITbIBAOT FMAPaBANYECKMM
AasneHunem, B 1,5 pasa npesbiwatowmm paboyee, Ho He MeHblwMM, Yem 0,6 MIMa. CeTb cuMTaeTca
NPUrogHoOM ANA 3KChAyaTauMn, ecnm B TedeHue 15 MWH gaBaeHWe ONpeccoBKM He U3MEHAETCA U
NnpM OCMOTPE CETU He OOHapyKeHO Teuu B coeanHeHuax u Tpybax. Mpun 3ano/IHEHUM PACCONbHOM
CeTU XONOAOMOCUTENIEM M3 3aMOPAXKMBAIOWMX KOJIOHOK U TPybOMpPOBOAOB YyAANAT BOAY,
OCTaBLUYHOCA NOC/E r’MAPaBANYECKOrO UCNbITaHUA. Paccon nponycKatoT Yepes CeTKy C OTBEPCTUAMM
0,5-1 mm. 3amoparkmBatowme KONOHKWU, ecn MOPAAOK MX BKAOYEHMA B paboTy He oroBopeH
NPOEKTOM, BBOAAT B 3KCNAyaTaumio B Nepnos Ao 5 cyT. BkaouyeHMe KONOHOK B paboTy rpynnamu
[0MYCKAeTcA TOJIbKO NPU COOTBETCTBYHOLWEM 0O0CHOBaHUM, NPU 3TOM B MEPBYIO oYepedb BBOAAT B
OENCTBUE CMENKHbIE KOJIOHKWU, UMelolwme Hanmbonblume OTK/IOHEHMA B pasHble CTOPOHbI. [lpu
3KCNAyaTauuMmM 3aMOPAXKMBAOWMX KONOHOK YCTAaHABAMBAIOT KOHTPO/JIb MUTAHWUA MX PACCONOM.
Temnepatypa BbIXOAALLEro M3 KOJMIOHKM paccosa Npu YCTAaHOBMUBLUEMCA PEXUME He A0/XKHA
oTanyatbca 6onee yem Ha 3 °C OT TemnepaTypbl paccona, U3IMepeHHON B pacnpeaenutene (Ha
Karkgble 100 m rnybuHbl 3aMoparknBaHuUsA).

PaboTa 3amopaXkuBatoLen
CTaHUMM W nogadya paccosa B
3amopakuBatowme KONOHKM
AO/MKHA OblTb HenpepbiBHOW B
TeyeHue BCero nepmoga akTMBHOIO
3aMopaXkMBaHuA rpyHTa. PaboTta
3aMOpaXkMBatoLLel CTaHUUKM nocne

co34aHuA NeforpyHToBOro
orparkaeHus [O/IKHA
obecneuymBaTtb ero coxpaHeHue no
Puc. 4. PacnonoxceHue 3amopaxusarowux KO/IOHOK pexumy, YCTAHOB/IEHHOMY
NPOEKTOM. B npouecce

3aMOparkMBaHMA BOAOHOCHbIX M/1ACTOB, 3aK/AIOYEHHbIX MeXAY [AUHUCTbIMM MPOCIONKaMM,
NOCTOAAHHO KOHTpPOAMpPYT obecneyeHne cBobGOAHOrO MOAbEMA [PYHTOBbIX BOA, 4epes
pa3rpy304Hble CKBa*KUHbI.

[JOoCTUKeHME NPOEKTHbIX Pa3MepPOoB M CMJIOWHOCTb 1eA0TPYHTOBOrO OrpaXKAeHua yCTaHaBAMBalOT
no cneayowmm AaHHbIM: Haauyme OTPULATENIbHOM TemnepaTypbl Ha pasHbix rybuHax BO Bcex
TEPMOMETPUYECKUX CKBAXKMHAX, PACMO/IONKEHHbIX B Mpeaenax NeforpyHTOBOro OrpaKaeHus;
noAbem YPOBHA BOAbl B MMAPONOTMYECKUX HAabNO4ATEeNbHbIX CKBAXKMHAX B 3aMKHYTOM KOHTYpE;
CTabuNbHOCTb TEMNEPATYPbI Paccona.

Mo A[OCTUKEHUM MPOEKTHbIX PasMepoB M  CNJIOWHOCTM  /1e40rPyHTOBOrO  OrpakAeHus
opraHM3aums, NPOEKTMPOBaBLUAA 3TO OrpaxAeHue, YyTOYHAET pexkMm paboTbl 3amoparkuBatoLwei
CTaHUMM W PacCoONbHOM CETU ANA NOAAEPXAHUA MPOEKTHbIX pPa3mMepoB M TemnepaTtypbl
NeforpyHTOBOro OrpaskAeHMA Ha CPOK 0 OKOHYaHKUSA Bcex paboT, MpoBOAUMBIX NOA, ero 3aLMUToMn.



'naea 5. CealiHbie pabombi

CBaitHble paboTbl

Ceau nNPUMEHAIOT AN Nnepefayn Harpyskm OT BO3BOAAWMXCA 34aHUA U COOPYKEHUM
HUXKENEeXKalMM CN0AM TPYHTa WAW ANA YNJAOTHEHUA TPYHTA W YBE/NIMYEHUA ero Hecylen
CNOCOBHOCTM KaK OCHOBaHMA. K cBalHbIM paboTam TaKKe OTHOCAT YCTPOMCTBO LUMYHTOBbIX
OorpakaeHui nNpu MNocTpoMKe BOAOHENPOHMLAEMbIX MepemMblyek, ANA 3aluMTbl KOTI0BaHOB OT
TPYHTOBbIX BOA M yAEP!KaHMA GyHTa OT BbINMPaAHUA.

Mpon3BOACTBO M NMPUEMKA 3eMAsAHbIX PaboT, yCTPOMCTBO OCHOBAHWI M PyHAAMEHTOB NpU
CTPOUTENBLCTBE HOBbLIX, PEKOHCTPYKLMN U PacCUMPEHUN OeNCTBYIOWMX NpeanpuATUnA, 30aHUN U
coopyXeHun pernamentupyetca B CHul 3.02.01-87 «3emnfAHble COOPYKEHUA, OCHOBAHMA U

byHOAAMEHTbI».

Mo xapaktepy paboTbl cBan nNoapasfensAlT Ha CBAU-CTOMKKU, KOTOpble NepeaalroT AaBieHue OT
34aHMA N COOPYKEHWUIM Ha MNPOYHbIA FPYHT, PACMOJIOXKEHHbIA noa Tonuwen cnaboro ¢yHTa, U
BMCAYME CBAW, NepeaatoLine Harpy3Ky Ha OKPYKAIOLWMIA TPYHT Yepes TpeHMe 0 GOKOBbIe CTEHKW.

B nnaHe cBaun pacnonaraloT NOASMU — B HECKOJIbKO PAAOB MW B LUAXMaTHOM NOPAAKE, KYCTamu
— rpynnamu u3 HECKONIbKUX CBaW, PAAAMM, CM/IOLWHbIMM LUNYHTOBbIMM PAAamMu. B rpyHT ceau
3abMBalOTCA BEPTMKANbHO (BEPTUKAbHbIE CBaM) M HAKJAOHHO NOA, HEKOTOPbIM Yr1IOM (HaKIOHHble
cBau). Bepx cBal cpesaloT No4 OAWH YPOBEHb W COEAMHAIT MeXay Coboi pPOCTBEPKOM,
NPUHMMAIOLWMM Ha cebs HarpysKy OT 34aHWI U COOPYNKEHUI, PaBHOMEPHO pacnpesenss ee Ha
cBawu.

PasmelieHue, TMn, pasmep, rnybuHa M cnocobbl NOrpy*KeHWa CBal YKa3blBAlOTCA B MPOEKTax.
CBau pasnunyaloT No cnocoby M3rotoBneHus, maTepuany, Gopme nonepeyHoro v NPoLOAbHOro
CeYeHUI 1 cNocoby Norpy>KeHus.

3abuska — OCHOBHOW cnocob noOrpy)KeHua roToBbIX CcBak. [nA 3abUBKM NpPUMEHSAIOT

cneumasnbHble YCTAaHOBKM — Konpbl, 060pyA0BaHHbIE MEXaHUYECKMMMW, MapOBO3AYLWHbIMU UAU
An3enbHbIMW MoIoTamK. MexaHUYecKme M NapoBO3AYLLIHbIE MOJIOTbl B MAaCCOBOM CTPOUTE/NbCTBE
NOCTENEeHHO 3aMEHAITCA TMAPABANYECKUMM U BUOPALMOHHBIMU AMU3€/1b-MONIOTaMU M3-33 UX
BbICOKON MPOWU3BOAMUTENBHOCTU WM MPOCTOTbl 3KCMAyaTauumu. BbinyckaslumMecs paHee Konpbl Ha
pPeNbCOBOM W MHEBMOXOAY 3aMEHAIOTCA KOMPOBbIMM YCTAHOBKAMM HA N'YCEHUYHOM XOA4Y M3-3a UX
BbICOKON MAHEBPEHHOCTU M NPOXOANMOCTH.

MoarotoBuTeNnbHble PaboTbl BKAKOYAOT B ceBA: pacUMCTKY M NAAHMPOBKY MNIOLWAAKKN; Pa3buBKy
MOMIOXKEHUA CBaW, YCTPOMCTBO OOHOCOK M nNyTel nepenBuMKeHUs KOMpoB; [AOCTABKY MU
CK/TainpOBaHMeE CBali, AOCTaBKy 060pya0BaHMA; 0bopyaoBaHMe OCBELLEHMA NAOWAAKN U paboumx



MecCT; NpobHyto 3abMBKy, NO pe3y/sbTaTaM KOTOPON KOPPEKTUPYHOTCA CXeMbl 3aOMBKM U MPOEKT
NPOM3BOACTBA CBalHbIX paborT.

Kpome chneunannsmpoBaHHbIX KOMPOBbIX YCTAHOBOK A8 MOTPYKEHUs CcBall MCNo/b3yloTca
YHUBEPCaA/ibHble MallMHbl — 3KCKaBaToOpbl, A1A 4Yero uMx o6opyAyloT NoABELIEeHHON MayToM.
Bnaropapa ycTaHOBKe HaAMpaBAAKOWEN HA CTAHOAPTHYIO KPaAHOBYHK CTpenly 3a KOPOTKUM npo-
MEKYTOK BPEMEHMW 3KCKAaBATOP BbINONAHAET PYHKLMN CBAaeOOMHOM MaLLUMHBI.

3abuBaloTca AepeBsAHHbIE, Xene306eTOHHbIe, CTajlbHble CBau U LLNYHTOBbIE OrpaxKaeHus.

HUXHMIA KOHel, AepeBsAHHbIX CBail 3a0CTPAIOT M YCTaHaB/AMBAKOT MeTaa/nyeckue bHalimaku,
3aWMLLaloWLMEe OCTPUE CBauM OT MOBPEXAEHUA NPWU MOTPYKEHMU, Ha TONOBHYK YacTb CBau
HaZeBaloT byresb — MeTalZIMdeckoe Ko/bLo, NpeaoxpaHaAoLLee CBalo OT «Pa3sMoYanMBaHUA» NpuU
yAapax. [nAa npeaoxpaHeHWs OT THUEHUA AepeBAHHble CBav MNPOMUTLIBAIOT aHTUCENTUKOM MU
pacnonaraloT HUXKe YPOBHA FPYHTOBbIX BOA.

Ons noBblWEHNA TPELLMHOCTOMKOCTU KenesobeToHHble CBaW peKomeHAyeTcs noasepraTtb
npeaBapuUTENbHOMY HanNpsAXKeHUto, a nepes, Norpy*KeHMem — NPOnUTbIBaTb COCTaBaMM Ha OCHOBE
HepTebuTyma. MeTannnmyeckme cBauM W LUNYHTOBbIE OrpaKkAeHusa, norpyxaemble 3abUBKOM,
NOKPbIBAIOT aHTUKOPPO3UNIAHOM 0bMasKou.

3abuBKa cBali BeAeTcA 40 NOoNyYeHUs 3a4aHHOMO NPOEKTOM OTKa3a.

OTKa3z — rybuHa norpyx»eHua cesau oT ogHoro yaapa. OTKas M3MepsatoT C TOYHOCTbIO 40 1 mm.
OcaZiKy OT O4HOro yAapa B KOHLeE 3abMBKM CBan M3MeEPUTb TPYAHO, NO3TOMY OTKa3 onpeaenstor
KaK cpegHee 3HayeHue Npu cepun yaapoBs, Ha3biBaeMbIX 30/7020M.

MpY nNOrpy’KeHUn cBal Au3enb-moN0TaMM M NApPOBO3AYLWHLIMM - MONOTAaMU  OAUHOYHOTO
AeNCTBMA 3a10r NPUHMMAeTCs paBHbiM 10 yaapam, nNpu NOrpy*KeHUM cBait MONOTamu [BOMHOIO
AencTBMA U BUbponorpyKatenamm 3a10r NPUHUMAIOT PaBHbIM YNCAY YAAPOB 32 1 MUH 3aOMBKM.

MpoLuecc NorpyKeHus CBau CKIaabiBaeTca U3 Caeayowmnx onepaumii:

" NoATArMBaHME U NOABEM CBAWN C O4HOBPEMEHHbIM 3aBeAeHMEeM ee ro/I0BHOM YacTu B rHe340
Haro/IOBHMKa B HUXKHEM YacTU MOOTa;

" yCTaHOBKa CBau B HanpaB/soOLWNX B MecTe 3abUBKM;

= 336MBKa CBau CHayasla HECKOJIbKUMU NErkMMun yaapamu € nocaeayrowmm yBeanYeHUem
CWUNbl YAAPOB A0 MaKCMManbHOMW. MpU OTKNOHEHUM MONOMKEHWUS CBau OT BepTUKanu bonee
yem Ha 1 % cBato BbINPABAAOT NOANOPKAMM, CTAXKKAMU U T. N., UIN U3BAEKAIOT N 3abuBaeT
BHOBb;

" nepeaBUXKEHWNE KONPOBOM YCTAHOBKM U Cpe3aHMe CBau Mo 3a[aHHOM OTMETKE.



[epeBsiHHbIe CBau Cpe3atoT NMUNOK, BEPX Kene3obeToHHbIX cBall cpybatoT OTOOMHbIM MONOTKOM,
apMaTypy Cpes3aloT ra3oBOW Pe3Koi, OBHAXKMUBLUIYIOCA apMaTypy 3aTem CBApMBAlOT C apmMaTypoM

poCTBEpKa.
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Puc. 5. OCHOBHble cxembl 3abUBKK cBal

CyLLecTBylOT cieaytolMe OCHOBHbIe cxeMbl 3abuBKM cBali (puc. 5): paaoBan, CEKUMOHHAnA U ABe
CnNMpanbHbIX (OT KpaeB K cepegmHe B 06blYHbIX YCIOBUAX, OT cepeauHbl K Kpaam Npu NIOTHOM
rpyHTe).

HepoctaTkom 3abuBHbIX CBall SBASAETCA AMHAMMYECKOE BO3AENCTBME Ha Noden U 34aHus,
noaTomy 6binun paspaboTaHbl 6e3yaapHblie cnocobbl NOrpy*KeHMA roToBbIX CBal (puc. 6 ).

BubpayuoHHb6IM cnocobom 06bIMHO MNOTPYXKAOT NO/bIE CBAW U CTA/IBHOW LMYHT, MOCKO/bKY TaKue
KOHCTPYKLMK CBal NpY NOTPyKEeHUM BCTPEYAOT MeHbLLEe CONPOTUBAEHME TPYHTA. B 3aBncMmocTu
OT Maccbl CBall MUCMNO/b3YIOT HM3KoYacToTHble (400 KonebaHuUin B MUHYTY) UM BbICOKOYACTOTHbIE
norpy»atenn (1500 konebaHun B mMuUHyTy). MNocneaHne NPUMEHAIOTCS MPW MOFPYKEHUM CBaW
Hebonbwoin maccbl. BuOpaUMOHHBIN cnocob Hanbonee 3PpPeKTMBEH NPU  HECBA3HbLIX
BOZ,OHACbILWEHHbIX FPYHTaXx.

BubpoydapHsili cnocob norpyKeHua ceBan — YHUBeEPCasbHbIA. BUOpOMONOT coBepllaeT yaapbl
Mo HAroNOBHMKY CBaMW, KOrAda 3a30p MexKAay YyAapHUKOM BMOpOBO3OyaMTENnA M CBaell MeHblue
amnanTyabl KonebaHuii Bo3byautens.

Cnocob 80asnusaHuUA KOPOTKUX CBal (00 6 M) bonee 6e3onaceH A/1a OKPYKaOLWUX COOPYKEHUN,
yem BMOPAUMOHHLIA U BUOpoyaapHbiM cnocobbl. OAHAaKo B MJIOTHbIX T[PyHTax nepeq,
BAAB/INBaHMEM HEOOXOAMMO BYPUTbL NNANPYIOLLME CKBAXKMHbI HEHONbLIOrO AMameTpa.

Mpu subposdasnusaHUU CBas MOTPY*KAETCA OT KOMOWHWMPOBAHHbLIX BO34ENCTBMIA BMOpaLMK U
CTAaTUYECKOM HarpysKu. ITOT cnocob bonee appeKkTMBEH, YemM NPOCTOE BAABANBAHME.
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Puc. 6. Cxembl 6e3ydapHsix criocobos rnoepyxceHus ceali:

a — BUbpauUMOHHbIN; 6 — subpoydapHslli; B — 80asausaHue; e — subposdasausaHue; 0 — 3a8UHYUBAHUE;
e — MoOMbIB; 1 — 3/1eKMPOOCMOC

BuHmMoeble cBav U3roTaBaAMBatOT CTaSIbHbIMWU MU KOMBUHUPOBAHHBIMW: HUMKHAA BUHTOBAA YacTb
— CTaNbHafA; BEPXHAS — Kene30b6eToHHan. Takue cBav NPUMEHSIOTCA B KayecTBe GyHAAMEHTOB U
aHKepOB NPy CTPOUTENbCTBE MaYT, IMHUI 3NEKTponepesayn, Ppagmocsasn U T. n.

BuHTOBbIE CBan PyHA3KC u

(cmoTpeTb BUAEO B MHTEpHETE)

C nodmbieom nop AaBneHue sogbl He meHee 0,5 MIMa MoryT Norpy»KaTbCca CBau-CTOMKU, €CNU HET
OMNacHOCTM OCagKM 6/M3NEXaAMX COOPYXKEHUNA. PacnonoskeHne noaMbiBHbIX TPyboK 6biBaeTt
LEeHTPaNbHbIM UM BOKOBbIM. LieHTpanbHoe pacnonoxkeHne 6onee NpeanoyYTUTENbHO, MOCKObKY
npv 6O0KOBOM PacnONOKEHUN NOAMbIBHbIE TPYOKM YaCTO NOBPEKAAIOTCA U 3aMONHAKOTCA FPYHTOM.
B cBA3K C pa3mbIBOM rpyHTa nofa nATol ceam 3a 1... 1,5 M A0 NPOEKTHOM OTMETKMN NOAMbIB NpeKpa-
LLatoT, AaNblue CBato norpyxatoTt 6e3 nogmbisa.

371eKMpPOOCMOC WCMOJb3YIOT MPU MOTPYKEHUM CBalk B NNOTHbIE T[IMHUCTbIE TPYHTbI. [locne
KPaTKOBPEMEHHOTO BO3AENCTBMA MOCTOAHHOTO TOKAa Yy CTEHOK MOrpy)kaemol CcBau-KaTtoada



YCTPOMACTBO pOCTBEPKOB

HasHauyeHMe pocTBepkoB — o0b6beAuHEHWE OTAENbHbIX CBal B 0OWMIM cBalHbIN GYHAAMEHT.
PocTBepKu 6bIBatOT MOHONUTHBIMU U COOPHO-MOHONUTHBIMM PA3IMYHOM BbICOTbI U GOPMbI.

Mpouecc Bo3BeAeHWs pocTBepKa (Tabauua 7) mMano oTAMyaeTca OT TPAAMULMOHHBIX CXEm
6eToHMpoBaHuAa nauT. Mo oTmeTkam cpybatoTca ocTaBliMeca nocse 3abuMBKM 4YacTM cBal U
orosnseTca nNpoaosibHaA apmaTypa cBal. Ha rnybuny 0,10...0,15m HWMKe NAaHUPOBOYHbIX
OTMETOK CHMMAETCA FPYHT M YKNaAbIBAETCA CNOM WAaKa, WebHA MaM necka. YcTaHaBAMBAOTCA U
3aKpennatoTca WuTbl onanybku. ApmaTtypa pocTBepKa M cBai coeguHaeTca. beToHMpyroTca NanTbl
(6anku) poctBepka; onanybka cCHUMaeTCA.

Tabauya 7. paghuk npouszsoocmea pabom npu ycmpolicmee MOHOAUMHO20 POCMBEPKA

MpPoAONKUTENBHOCTL PAbOT, AHM
1 2 |13 (4|56 7

HanmeHoBaHuWe onepauui

CpybKa ronos caai

YCTPONCTBO Nec4YaHoM NoAroTOBKM

YcTaHOBKa onanybku

ApmuposaHue

beToHnpoBaHue

CHATMe onanybku

YcTpoicTBo 6ypoHabuBHbIX cBait

PekomeHayembi  NOPAAOK  YCTpOMCTBA HAabuBHbIX cBan onucbiBaeTcA B MAC 12-52.2009

«YCTPOICTBO HABMBHbIX CBAMNY.

Ycmpolicmeo ceali 8 npobypeHHbIx cKeaduHax

B cocrtaBe OCHOBHbIXx paboT MO YCTPOMCTBY CBau BbINOsHAETCA OypeHWe CKBaXKUHbI,
M3roToBNE€HME M OMyCKaHWe apMaTypHOro KapKaca B CKBaXMHYy (B HEOb6XoAMMbIX C/yyanx),
3ano/IHEHWE CKBAXKMHbI BETOHHOM CMecbio M 06YCTPOMCTBO Oro/I0BKa.

[Ona NnpuUroToBneHMA CKBa*KUHbI NOA, HAOMBHYIO CBalO NPUMEHAETCA, KaK NPaBU/I0, MeXaHMYecKoe

BpalLaTesibHoe BypeHne ¢ NOMOLLBbI CaMOXOAHbIX BYpUAbHbIX MaLIMH MAN BYpPUNbHO-KPaHOBOTO
obopynoBaHUA, HaBeELWIMBAEMOro Ha TpaKTopbl UM aBTomobunu. Pabounit opraH - 6yp - npu
BPAlLEHUN pa3pbIxaseT M NpUM  ABUXKEHUMM BHU3 3arnybnsetca B rpyHT. [lpu noaveme
BpalLatowerocs Oypa paspbiXAeHHbIM FPYHT NOAHMMaeTcA UM pas3bpacbiBaeTcA B CTOPOHbI OT
CKBaXKUHBbI.



YcTbe CKBaKWMHbl 0BCaXKMBAeTCAs ANA NPefoTBPaLLeHUs OOpyLIeHWA TpyHTa MeTaNNMYecKnum
naTpybKom.

Mocne oKOHYaHWA BypeHMA NPoBepAT rYyOUHY CKBaXKMHbI U KAaYecTBO ee 3a4MCTKU. Fnybuny
CKBaMHbl ONpPeaensatoT NyTeM OMNyCKaHMA B CKBAXKMHY TMOKOW MepPHOM HWUTM C NOTOM, Macca
KOTOPOro A0J/I*KHa ObITb B npedenax 2 - 3 Kr.

3anosHeHMe CKBaXKMHbl 6ETOHHOM CMecblo cneayeT HauyMHaTb He No3gHee Yem Yepes 2 4 nocne
OKOHYaHUA OypeHMA, Nocie 3a4YUCTKM W MPOBEPKM PACMOIONKEHUA ee B MNaHe, U3MepeHus
daKkTUYecKom rnybuHbl cCKBaxkMHbI. Mpn bonee aanTenbHOM nepepbiBe HEO6X0AMMO NPOU3BOANTD
NMOBTOPHYIO 3aYMCTKY CKBAXKMHDI.

Echn npeasuantca 6onee AnmTenbHas 3afepskka C Hayanom 6eToHMpoBaHuA, To bypeHue
NPMOCTaHaBANBAIOT, HE [0BOAA CKBAXWMHY [0 MPOEKTHOMW OTMETKM Ha 1 - 2 M. ITOT y4acTok
cneayet NPOXOAUTb HEMOCPEACTBEHHO Nepes Havanom 6eTOHMPOBaHUA.

Ona npepoTtBpalleHns obOpyWeHUA CKBaXKMH MpuM ycTpolcTBe OypOHabWMBHbLIX CBail moryT
NPUMeHATLCA 0bcafHble CTaNbHble TPYObI (HE M3BNEKaeMble AN MHBEHTAPHbIE).

Mepen yCTaHOBKOM B CKBa*KMHY apMaTyPHbI KapKac OYMLLAIOT OT PXKaBYMHbI U rpA3K.

Puc. 7. YcmaHo8Ka apmamypHO20 KapKaca

ApmaTypHbI Kapkac (puc. 7) ycTaHaBAMBAlOT B MNOJMIOCTb CKBAXKMHbl CTPENOBbIM KpPaHOM C
rPy30BbiIM MOMEHTOM He meHee 160 TM. ApMaTypHbIM KapKac CTPOMNYyHT KO/bLLEBbIM CTPOMOM,
NOAHMUMAIOT B BEPTUKANbHOE MOJIOXKEHWE, NOJAIOT K CKBAaXKMHE M OMYCKAloT B ee MOA0oCTb A0
ONMUPAHMA HUKHETO KOJIbLLA YKECTKOCTU KapKaca Ha OCHOBAHWE CKBAXKMUHbI.

OnyckaHue B 0bcaaHyto Tpyby 1 apmaTypHOro Kapkaca 2 KpaHOM NMOKa3aHo Ha puc. 8.



Puc. 8. OnyckaHue

apmMamypHo20 KapKaca 8
CKBAXCUHY

Mopaya 6ETOHHOW CMecM  OCyWEecTBASEeTCA C  MOMOLLbIO
aBTobeToHOHAacoca C UCNONb30BaHUEM pacnpenennTenbHoOn cTpenbl
nnn beTtoHoHacoca ¢ nopgayeit 6eToHHOM cmecn no HeToHoBOAY,
MOHTUPYEMOMY U3  UHBEHTAPHbIX 3BEHbEB, COEAUHAEMbIX
ObICTPOPA3BEMHBIMM XOMYTaMM.

BeToHHaa cmecb 1 nocTynaeT B CKBaXkMHy, 060pPYyAOBaHHYHO
obcagHou Tpybon 2, no 6eToHoBoAy 3 OoT 6eTOHOHacoca 4, 3arpy3Ka
KOTOPOro ocyLiecTsiseTcs aBTobeToHoCcMecuTenem 5.

Mpyu 6GETOHMPOBAHMM CBaM C MNOMOLLBIO  CTALMOHAPHOro

6eToHOHacoca 6eTOHHaa cmecb NocTynaeT B Tpyby CKBa*KWMHbI MO
6eToHOBOAY OT HeTOHOHacoca, 3arpyska KOTOpPOro ocyliecTsaseTca
aBTobeToHOCMecUTenem.

U3onauma 6eToHHON cmecn OT BOAbl WUAN XKUOKOFO T[PYHTAa

NPOM3BOAMTCA 3a CYET YCTAaHOBKM B HUMMKHEM KOHLE BepTMKa/bHOro y4yactka 6eToHonposoaa

rMIVMHAHOIO MblXKa BbicoTon 1,2 - 1,4 anameTpa HanopHoro Tpybonposoaa.

Mpu nopaye 6ETOHHOWM

aBToH6eTOHOHacocom

Tpybonposos nogcoeanHseTca
(puc. 7) ¢ nomowbto MHBEHTAPHOIO

3aMKa K nocnegHen
TpybonpoBoaa CTpenbl.

B cnyyae MCNOAb30BaHUA
beToHOHacoca HanopHbI Puc. 9. beToHMpoOBaHMe CBaun

6eTOHOBOA, ~ MOHTMpyeTCA

HaMNoOpPHbIM

cekuum

cmecu

=

n3

FOPU30HTAa/IbHOIo U BEPTUKA/ZIbHOTO Y4aCTKOB.

CoeguHeHue 3TUX Yy4aCTKOB OCyLllecTB/A€TCA C NOMOLUWbIO NOABUXKHOIO KOMMEHCAaTopa, 4TO

NO3BONSAET OCYLWECTBAATL MEPEMELLEHME BEPTUKANbHOIO yyacTKa 6eToHoBOAa B npouecce

6eToHMpPOBaHMA CBaW.

B BerHel‘a 4aCTn BEPTUKA/ZIbHOIO y4aCTKa HAaNOPHOTo 6eTOHOBOAa YCTaHaB/IMBaAETCA NOBOPOTHOE

KosneHo nog yrnom 90° ¢ paguycom 3akpyrneHus 0,5 m. B KoneHe ycTaHaBamBaeTca NpobKOBbIN

KpaH AvameTpom 25 - 38 mm, KOTOPbIN CAYKUT ANA yaaneHus Bo3ayxa u3 6eToHoBoAda npu ero

3anoNHeHnn HGeTOHHOM CMeCblo M BO3A4YLWHbIX NPO6OoK B npouecce 6€TOHNMPOBAHUA.



CobpaHHbIi 6ETOHOBOA, C MOMOLLBIO KpaHa OMyCKAaeTCcs B CKBAa*KMHY M yCTaHaB/AMBaeTCA
HenocpeaCcTBEHHO HAa [AHO CKBaXKMHbl, a 3aTeM MNPUCOESMHAETCA K  MaruMcTpasbHoMy
Tpybonposoay, naywemy ot 6eToHoHacoca.

MpY OTKPLITOM NPOBKOBOM KpaHe NpoM3BOAMTCA Noaavya 6ETOHHOW CMecu A0 Tex Nop, NoKa He
BbIMAET Becb BO34yX, O 4Yem byaeT CBUAETENbCTBOBATb BbIBPOC LLEMEHTHOrO MOJIOKa 4Yepes
oTBepcThe NPobKOBOro KpaHa.

Mocne 3anonHeHua Bcero 6eToHoBOAa OETOHHOM CMeCbi0 €ero BePTUKA/IbHbIA Y4YacTOK C
NOMOLLbIO KpaHa nogHumaeTtca Ha 300 - 400 mm OT gHa CKBaXKMHbl U OAHOBPEMEHHO 3aKpblBaeTCA
NPOOGKOBbIN KpaH.

K 6eTOHMpOBaHMIO NPUCTYNAOT NPU HANUYUM NPUTOTOBNEHHON BETOHHOM CMecU Ha MOJHbIN
reomeTpmyecknini o6vem HabmBHOM cBan € y4eTom 6ETOHMPOBAHMSA ee Oro/I0BKa.

Ona 6eToHMpOBaHMA MCNONbL3YIOT BETOHHbIE CMECU HE HUXKe, Kak npaBuao, Knacca B15. Ans
CKBaXXMH aAnameTpom a0 300 mMm npumeHseTca nNoaBUMKHAA OETOHHaA CMecb C KPYMHbIM
3anonHutenem ¢pakumm 10 - 15 mm.

YnnotHeHMe OGETOHHOM CMecKH BbINOJIHAETCA C MOMOLLbIO TYOUHHBIX BMbBpaTopoB u (uan)
apMaTypHbIX CTepKHel anameTpom 20 MM 1 AJIMHOM A0 3 M.

MpWn yCTaHOBMBLUEMCA PEXUME HarHeTaHMA npouecc 6eTOHMPOBaAHMA AOJ/IKEH NpoTeKkaTb Npwu
ANHAMUYECKOM OaBNEHMU, He npeBblwatowem 0,9 oT MakCMManbHOro AaBAeHUA, Pa3BMBAaEMOro
beToHOHacocoOM.

Mpu pasneHun B betoHoBode 0,9 OT MakKCMMa/NbHOrO BepPTUKa/bHbIN y4acTok 6eToHoBoAa C
NMOMOLLLbIO KpaHa NOAHMMAIOT, He NpeKpaLLas noaayn 6€TOHHOM CMecH, Ha BbICOTY, MEHbLLYIO UK
paBHYlO Xo4y KOmmMeHcaTopa. BepTuKanbHbii 6eTOHOBOA NpPM 3TOM AO/KEH OCTaBaTbCA
3arnybieHHbIM B OETOHHYIO CMeCb He MeHee Yyem Ha 1,5 m.

Mpn noabeme 6ETOHHOW CMeECUM Ha MOBEPXHOCTb CKBAMKMHbI €€ BEPXHWIN CNOM C MPUMECHIO
6ypoBoro wnama yaanaoT. HarHeTaHne 6eTOHHOM CMeCK NPU 3TOM NPOAO/IXKAKT C MUHMMA/IbHOWM
ckopocTtbio. lMocne wu3BnedyeHnss 6eTOHOBOAA M3  CKBaXKMHbI  Mpouecc 6eToHMpPOBaHMA
npeKkpauwaetca. BepTuKanbHbIA yyacTOK 6E€TOHOBOAA YCTaHAB/AMBAIOT B OYEPEAHYHD CKBaMKUHY,
NPUroTOB/IEHHYIO A5 GETOHMPOBAHMS.

Mpw n3BnevyeHnn obcagHol TPybbl rpy3onogbeMHbIM KpaHOM HeobxoAMMOo npeaycmaTpuBaTtb
ocobble mepbl 6e3onacHocTM. OAHOM M3 TaKUX MepP, C LEAbID WMCKAKYEHUS BO3MOXKHOCTU
06pa3oBaHMA OMPOKMABIBAIOWEIO MOMEHTA W MNeperpysa KpaHa, fABAAETCA NPUMEHEHUue
Bblaeprmusatens. M3sneveHne obcagHom Tpybbl Npu 3TOM cieayeT HauyMHaTb C OTPbIBa M NoAbeMa
obcaaHoOM Tovobl Ha 100 - 300 mm BblaeprusatTenem. MNouvBoa BblAEDrUBaTeNnd MOMXKeT



BeToHMpOBaHWe OronoBka HabwBHOM CBan (POCTBEpPKA) NPOU3BOAMUTCA COTNACHO MPOEKTY C
NPUMeEHEeHNEM CbeMHOI U HECbEMHOM OnanybKu Tpebyemol BbICOTbI M pa3mepamu B NaHe.

Ycmpoiicmeo ceaii 8 npobumesix cKearcuHax

OcHOBHble pPaboTbl COCTOAT U3 MPOOMBKU CKBAXKMHbI MHEBMOMPOOOMHMKOM M 3aTem U3 NATU
LUMKIOB C/leAyloWmx onepaunin: 3acbiNKM  CKBaXKMHbl OETOHHOM CMecbld W MpPOXogKe
NHEBMONPOOOMHMKA € ynioTHeHMemM  cmecn. [locne  OKOHYaTeNbHOro  M3BAEYEHUSA
NHEBMOMNPOOOMHMKA CKBA*KMHA 3aMONHAETCA MNEeCKOM WAW WebeHOYHO-NecYaHoM CMecCbio WK
b6eToHMpyeTcs.

MpobuBKa CKBa)KMHbI PACCMATPUBAETCA HA NpUMepe NPUMEHEHUA NHEBMOMNPOOOMHUKA
anametpom 130 Mm CO CHMMAOWMMCA pacwumputenem auametpom 216 Mm M 3acbiNku ee
NecKom.

B KauecTBe 06beEKTa-NpeacTaBUTENA NPUHATO CBaliHOe nose (y4acTok OCHOBaHWsA) pasamepom 10
x 10 m (100 M%) 1 ry6UHOI NPOBUBKM CKBAXKMH 10 M.

PaccTtoAaHMA meray ocAMM CBal MPUHATO: MO ropu3oHTanu nona - 550 mm, no septnkanu - 500
MM. Pagnycbl nepeceKamwowmxca 30H YNJIOTHEHWA TPYHTA BOKPYr CBal COCTABAAKOT MPU 3TOM
cooTBeTcTBEHHO 250 1 275 mm. Mo ropmsoHTanm yctpamsaetcs 17, no sepTukanm nona - 19 ceai.

[MpobuBKa CKBAMCUHbI OCYyU,ecmensemcs caedyruum obpasom:

Ha mecTe NpoxoAKun CKBa*KMHbI YCTaHAB/IMBAOT Ha TpeHore 3 NHeBMONPoboMHUK 1 ¢ nebeakon 2
(puc. 10). Ocb NHeBMONPOOOMHMKA AO0MKHA ObiTb MPU 3TOM COBMELLEHA C OCbio byayuiel
CKBaMHbI.

3aTeM NpMCcoeaunHAT K MTHEBMONPODOOIMHMKY WAAHT OT Komnpeccopa. Mpu 3anycke B FPyHT 1 Npu
BbIXOZE W3 rPyHTa NHEBMONPOOOMHMKA PaboTbl BbINOAHAT Ha MOHMXeHHoMm ao 0,3 - 0,4 MMa
JaBJIEHUM CXATOro Bo3ayxa.

MocTeneHHO OTMNYCKaloT TOPMO3 Ha py4yHO nebeake U NHEBMOMNPOOOMHMK MOrpy»KatoT B FPYHT,
06pasys ckBaXuHy. [locne NOrpyKeHus B rpyHT NPMMEPHO Ha 2 M TOPMO3 iebelKn OTNyCKaloT U
NHEBMONPOOOMHUK CaMOCTOATE/IbHO MOrpy)Kaetca A0 HeobxoAMMOM rN1ybuHbl CKBa*KWUHbI, B
AAHHOM cny4ae - Ha 10 m.

Mocne ob6pa3oBaHUA CKBAXKUHbI BKAKOYAIOT peBepc NHEBMOMNPOBOMHMKA, NPU 3TOM pacluMpUTENb
CKMMAETCA, YMeHblasacb B AuameTpe, bnarogaps 4yemy obpasyeTca 3a30p MeXKAy CTEHKOW
CKBaXXWMHbI M Kopnycom pacwmnputens. MHeBMONPOBOMHMUK U3BNEKAIOT M3 CKBa*KMHbI C MOMOLLbIO
nebegku.



B CKBa*KMHY 3acbiNaloT C MOMOLLbIO CMELMaNbHOM MALMHbI CyXyt0 CMeCb (NeCoK M LEeMEHT) U
NPo13BOAAT ee YyNIOTHEHNE NOBTOPHOM NPOXOAKON NHEBMONPOBOMHMKA.

BbINO/IHAIOT NATb LUMKAOB 3aCbiNKK U YNJIOTHEHUA CYXOM cMmecu. Ha puc. noKasaHbl nepBble TpK
onepaunu ycTpoiictea HabuBHoM cBau: | - NnepBaa NPoxoaKa NHEBMONPOOOMHUKa 1 ¢ wanaHrom 2,
NoABELLEHHOrO Ha TpeHore 3, n 0bpa3oBaHMe CKBaXKMHbI, || - 3acbiNKa CKBa*KMHbI CyXOM CMechlo 4,
[ll - BTOpasa npoxoAKa NHEBMOMNPOOOMHUKA C 06pPa3oBaHNEM CKBAKMHbl U YNNOTHEHHOM 30HbI 5,
paBHOM ABYM gMameTpam (2d) pacwmputens nHeBmonpoboiHuMKa.

2035

Puc. 10. a — ycmaHoeKka rnHesmonpoboliHUKa 8 paboyee rnosnoxceHue;

6 - ycmpolicmeo ceau ¢ nomoubto nHeemonpoboliHuka

BoKpyr CKBa*KMHbI NOCNE KaxAoro npoxona NHeBmonpoboiHMKa obpasyeTca 30Ha YNAOTHEHMUS,
YyBENNYMBAIOLLAACA, COOTBETCTBEHHO, C ABYX A0 TPEX AMAMETPOB CHMMAIOLWEroca pacmputens
(2d; 2,3d; 2,5d; 2,75d u 3d).NMpobuBKy nocneaylOLMNX CKBAKWUH NPOM3BOAAT B TOM Ke
nocnenosBatenbHOCTU. OKOHYaTeNbHYIO 3acbiMKy BCEX CKBaXXMH MNpoM3BOAAT neckom (6e3
KaMeHHbIX BK/OYEHMI) 3KCcKaBaTopom Tuna 30-2621, o60pyaoBaHHbIM MPAMOWN  NOMNATON.
TexHonormyeckaa nocnenoBaTeNlbHOCTb YCTPOMCTBA CBAMHOrO Nonsa pasmepom okoso 10 x 10 m ¢
YCTPOMCTBOM CBali B NPOOUTLIX CKBA*KMHAX TaKana e, YTO U C YCTPOMCTBOM CBall B PacKaTaHHbIX
CKBa*KMHax.

Ycmpoiicmeo ceaii 8 pacKAMAaHHbIX CKBAXCUHAX

OcHOBHble PaboTbl COCTOAT U3 3alLHEKOBKM TPyHTa (BypeHus NnaepHOM CKBaXKMHbI), packaTKu
CKBa)KMHbI W 3aTeM U3 NATU LUMKAOB CNeaylolmx onepaLmin: 3acbiNkn CKBaXKMHbI CyXOl CMeCbio U
NPOXOAKM pacKaTuMKa C YNJOTHEHUEM cmecu. locne OKOHYATeNbHOrO M3BJ/IeYEHUSA pacKaTyMKa
CKBa*KMHa 3aMO/IHAETCA MECKOM UK LWebeHOUYHO-NEecYaHoM CMeCbio Uan beToHMpyeTca cnocobom.

OcHOBHble paboTbl pacCMaTPMBAOTCA Ha NPUMEpPE NPUMEHEHNA PAacKaTUMKa (CO CXHMMatoWMMCA
pacwuputenem amametpom 240 mMm), HaBelIMBAEMOro Ha OZHOKOBLLOBbIA 3KCKaBaTOp BTOPOM



9KCKaBaToOpa yKpenaeHa Hanpasasatowan oboMma ¢ KapeTKol, Ha KOTOPOU pa3meLleHbl WHeK (byp)
M packatumK. C NOMOLLbIO KapeTKu B paboyee MONOMKeHWe ycTaHaBaMBaeTcs NMbO WHeK (6yp),
b0 pacKaTymK.

Ha puc. 11 nokasaH packatumKk 1, HanpaBasawowas oboMma 2, KOTopas HaBelweHa Ha pabouee
obopyaoBaHMe 3KcKaBaTopa 3.

B KauecTBe 06beKTa-NpeacTaBUTENA NPUHATO CBaliHOE none
(y4acToK ocHOBaHMs) ¢ pasmepom okoo 10 x 10 m (100 m?) u
rnybuHOM pacKkaTKM CKBaXKUH 10 m.

PasbuBka cBallHOro NOAA  BbIMNO/NHEHA Tak, 4TOObLI
PacCcTOAHMA MeXKAYy OCAMM CBall (CKBAXKWMH) COCTaBAAAM: MO
ropusoHTann nona 800 mm, no sepTrkanm - 750 mm. Pagnycel
nepeceKkalLmnxca 30H YNJIOTHEHUA T[PyHTa BOKPYr cBaW
coctagaaT npu stom 400 mm. o ropusoHTanu nona

ycTpauBaeTca 15, no BepTmMkanm - 12 ceail.

Puc. 11. Packam4uk, 3allHEKOBKaA rPyHTa OCYLLECTBASAETCA Ceayowmnm obpasom.

HaseweriHblll Ha paboyee Ha MecTe NPOXOAKM CKBaMHbI YCTaHaB/AMBAIOT IKCKaBaTop,

obopydosarue sKckasamopa CTaBAT Ha TPYHT Hanpasaswwylo obolmy Tak, 4Tobbl OCb
lWUHeKa (packaTtuMka) coBMasa C  OCblO  CKBaXKWHbI.
YCTaHaBAMBAOT WHEK B paboyee MNONOXKEHME, COBMELLAOT €ro OCb C OCbl0 MAPOMOTOPA,
BKOYAIOT MPMBOJ BPaLLEHMA WHEKA U ero nogayn. NMpounssoauTca 3allHeKoBKa (bypeHue) rpyHTa

Ha BCHO AJ/INHY LWHEKa. 3aTem M3BEKAIOT WHEK U3 FTPYHTA U OTKAKOYAOT rmaponpmueoa.

PackaTKa CKBa)XMHbl OCYLLECTBAAETCA MNOC/e €€ 3alHEeKOBKU.[IOBOPOTOM KapeTKU LWHeK
3aMEHAOT Ha pacKaTuuKk. [loAKNOYAlOT packaTiMK K rMAponpmMBogy M BCTaBAAKOT €ro B
3allHeKOBaHHOe OTBEPCTUE B FpyHTE. MpoM3BOAMTCS pacKaTKa CKBaXKMHbI Ha rNybuHy okono 1,5 m.
Mocne KaxkAoro UMKNA PacKaTKM NPOM3BOAMTCS HapallMBaHME HaMoOpPHOW wWTaHrM Ha 1,5 m. B
rpyHTe obpasyeTcs CKBa*kKuHa AuameTpom 220 MM, KoTopaa 3aTem PaclIMPsieTcs C MOMOLLbLO
pacwmputena go auametpa 240 mm.

B npouecce packaTKM MOryT MNPOU3OMTU ABNEHUS BbINMyYMBAHWUA TPyHTAa M 0bOpasoBaHMA
pagManbHbIX TPELWMH, KOTopble CBUAETENbCTBYIOT O MNpeaesbHOM  YN/IOTHEHUM TpyHTa.
[anbHenwan pacKkaTKa CKBaXXWMHbl HeuenecoobpasHa. Ecan 3To npowusowsno A0 NPOXOAKM
CKBaXKMHbl Ha MPOEKTHYI FNyBUHY, TO cneayeT YCTaHOBUTb MPUYUHY 3TUX ABJEHUI U YTOUYHUTb
peXUM pacKkaTKu.

B npouecce packaTKM MPOWMCXOAWUT HArpeB KOHTAKTHbIX C FPYHTOM MOBEPXHOCTEN pacKaTyMKa,
KOTOPbIN YCKOpAET M3HOC, MPUBOAUT K OTKasam W yBeAMYMBAET MPOAO/IMKMTENbHOCTb pabor.
CneaveT MpeavcMaTbuvBaTh OCTAHOBKM B MAboLecce DACKATKU Ha ofnebauuvmy  oxaasKaeHus



TEMNEPATypa MeTansa, pacxod BOAbl U T.I'l.) YyCTaHaB/1MBaAETCA B TEXHO/IOMMYECKOM KapTe Ha
OCHOBE OMbITHOM PaCKAaTKN CKBAXKUHbI. OpMeHTMpOBO‘-IHbII‘a pacxon oAbl COCTaBAAET OKOO0 3 nHa
Im paCKaTaHHOﬁ CKBa*XWHbI.

B npouecce packaTKM packaTyuMK «yBOAUT» B CTOPOHY BPALWLEHUA WU B 30HY HaMMEHbLUEM
NJIOTHOCTU FPYHTA. ITO MOXKET NPUBECTM K NOSIOMKe paboyero o6opyn0BaHUA U K HEAONYCTUMOMY
OTK/IOHEHUIO CBau OT BEPTMKANbHOM OCK, YKa3aHHOMY B npoekTe paboT. CheayeT nepuoanyecku
N3MepATb NapamMeTpPbl CKBaXKMHbI U CBOEBPEMEHHO BHOCUTb KOPPEKTUPOBKN B PEKUM PACKATKU.

Mocne o6pa3oBaHUA CKBaXMHbl Ha rybuHy 10 m BKAOYAlOT PeBepC packaTtyuKka, npu 3TOM
pacwmpuTenb CKUMaeTcs, YMeHbllanacb B Avametpe ao 230 mm, 6nharogapa yemy obpasyertcs
3330p 5 MM Mexay CTEHKOM CKBaXMHbl M KOPNycOM pacwmputens. PackaTumK u3BneKawT u3
CKBAYXUHBbI.

B CKBa*KMHY 3acbiNaloT C NMOMOLLbIO CNeLnasbHOM 3a60e4YHON MalLMHbI CyXyH0 CMeCb (MecoK u
LEeMEHT) M NPOM3BOAAT €€ YyNN0THEHNE NOBTOPHOMN NPOXOAKOMN pacKkaTumMKa.

BbINONHAKOT NATb LMKAOB 3aCbINKU U YNNOTHEHWUA cyxoﬁ cmecu. Ha pwuc. 12 nokasaHbl nepsble TpU
onepaunn n3 aTux LMKI0B yCTpOﬁCTBa HabuBHOWM CBau:

| - 3aWHEeKoBKa rpyHTa LWHEKOM 1, OTUEHTPUPOBAHHOIO MO OCU CKBAXKWHbI C MOMOLLbLIO
Hanpas/sAwoLWwei 06oMmMbl Co WTbIpem 2;

Il - nepBaA NpoxoAKa packaTynKa 3 C HANOPHOM WTaHron 4 n 06pa3oBaHNE CKBAXKMHDI;

Il - 3acbinKa cyxom cmecbio 5 CKBa*KMHbI C YNAOTHEHHOM 30HOM 6.

BOKPYr  CKBaXWHbl  MOC/AE  Kam4oro (W (w
npoxoAa packaTuMKa obpasyetca 30Ha y
YMIOTHEHNA, yBENNYMBAIOLLAACA lﬂ@
COOTBETCTBEHHO C Tpex [0 YeTbipex TR T
[ANaMETPOB CKMMAIOLLErOCA PacLuMpUTens - | ; 2
(3d; 3,3d; 3,5d; 3,75d u 4d). o 10 ~0500

il

PaCKaTKy nocneayrowmx CKBaXXWH

npounssoaAT B TOM xe : ;
nocnenoBaTeIbHOCTMU. OKOHYaTeIbHY0 : ; I/_3
3aCbiMKy BCeX CKBaXXMH NPOM3BOAAT, 7
Hanpumep, nNeckom (6e3  KaMeHHbIX a2
BK/IIOYEHMI) 3KCKaBaTOpPOM BTOpOW s |
pa3mepHom rpynnbl C pabounm N2 ,3

obopyaoBaHMem - NpAmas sonarta.

Puc. 12. Ycmpolicmeo c8au ¢ MomMouwbto packamyuka



MNecoK K MeCTy npon3BoacTtBa pa60T NPUBO3AT B CaMOCBa/1aX U BPEMEHHO XPaHAT B OTBa/1aX.

TexHonorMyeckaa nocnenoBaTe/IbHOCTb YCTPOMCTBA CBAMHOIO Noss pasmepom okoso 10 x 10 m
npeacrassieHa Ha puc. 13.

1 ¥eranomka 2. Eypenwe va npo- 3. BeToHKpoDaHKe 4, Oreean Gypopod 5. Norpymenne 6, forogan cean
GypoBOro cTaMKa BHTHYW OTMETKY © CHEQMHHLI Wepes YETAHOBKH OT CKEA- apmokapraca © BhINyCKaMH
Ha Touky BYpenHs.  OAHOBDEMENHBIM  LWHENOBYI KOAOHHY MHHbI M BbIDYIKa EHGPONOrpYMaTEAEN apMETYD,

MOrpYMEHHEN WHe- ¢ OANOEDEMEHHLIN rpyHTa W3 oGcagHoR  C MOMOUWBIO

KOBOH KOAGHHB! MOABEMOM WHEKOBOH  TpySed ¢ MOMOWEN  MOABEMHOMD KPaHA

(npasoe BpaUlenKe) KONOHHE W OOCAANOR  ABBOrD BPALEHHA HAH BYpOBOR YCTAHO-

W obeagHod TRYGe  TPpySe. WHEKOBON KONOHNEI.  BKH, B EREANHNY,

(AeBOe BpaLleHHE). HAMGAHEMNYH

Puc. 13. Ycmpolicmeo cealiHoz2o rnonsa



lnaea 6. 3akpenneHue 2pyHmos

O6uwue cBegeHus

Kak oauH 13 BUAOB NPOMU3BOACTBA CTPOUTE/NbHbBIX PAabOT 3aKpensieHne rpyHToB B camMoM obuem
BMAe npeactasnseT coboi ueneHanpaBneHHOE WUCKYCCTBEHHOe npeobpa3oBaHMeE CTPOUTENbHbIX
CBOMCTB TPYHTOB MOCPEACTBOM WX XMMUYECKON WAN PUIUKO-XUMUUYECKON, MEXaHMYeCKon u
TepMuyeckon 06paboTKK, C NPUMEHEHMEM COOTBETCTBYHOLLUX TEXHONOTUN.

B 3aBucumoctM oT cnocoba o6paboTKM rpyHTOB, B pe3y/bTaTe KOTOPOro yYaydlliatoTca WX
CBOWCTBA, 3aKpenieHre rpyHTOB NoApa3AensaeTcsa Ha caeayolwme BUabl:

" XMMMYECKOEe - KOorga ero OCHOBY COCTaBAAOT XMMUYECKME U PUINKO-XMMUYECKME NPOLLECCHI,
BO3HMKaAlOLLME B FPYHTAX B pe3y/ibTaTe BBEAEHWUA B HUX ONpeaeleHHbIX XMMPeareHTos;

" 3/1eKTPOXMMUYECKOE 3aKpensieHUe, OCHOBAaHHOE HA BTOPUYHbIX XUMWUYECKUX U U3MKO-
XUMUWYECKUX ABJIEHUAX INEKTPO/IM3a, BO3HMKAKOLWMX B FPYyHTaxX nogd AeNCTBMEM BHELUHEero
Nosf NOCTOAHHOIO 3N1EKTPUYECKOrO TOKa;

" TepMMUYECKOe 3aKpenseHue, Koraa ynydyleHue CBOMCTB FPYHTOB AOCTUraeTcsa B pesynbTaTe
MX 063KMra B CKBAYKMHAX pacKasieHHbIMUM razaMmn AN 31IEKTPONPOrPeBOM;

" TEPMOKOHCONMAALMA  T/IMHUCTbIX  BOAOHACBIWEHHbIX [PYHTOB, KOrga  y/AydweHue
CTPOUTENbHbIX CBOWCTB [AOCTUrAeTcA CaMOYMN/JOTHEHMEM T[PYHTOB, OOYC/IOB/IEHHbIM WX
Harpesom B npegenax 50-80 °C.

Xnmunyeckoe 3aKpenaneHne B 3aBUCMMOCTUN OT cnocoba BBeAEHNA B TPYHTbl XMMPEAreHTOB UMEET
ABa HanpasieHunA:

" NHBEKLMOHHOE XMMUYECKOE 3aKpernsieHne, Korga peareHTbl B BUAE PacTBOPOB MM ra3oB
BBOAATCA B TPYHTbl 0e3 HapyleHMs UX eCTECTBEHHOrO C/IOXEeHMA HarHeTaHnem mnog,
OaBNEHUEM;

® BypocmecuTeNibHOE 3aKpensieHMe T[PYHTOB, OCYLWLEeCTBAAEMOe C HapyleHuMem  uX
€CTECTBEHHOIO C/IOMKEHUA, MEXaHUYECKUM MepemMellMBaHMEM C LEeMEeHTaMn UAu ApYyrumu
XUMWYECKMMM peareHTamm 1 aobaBkamu npu 6ypeHumn ckBaxKmH 60abLlIOro anameTpa.

K nepBomy HanpaBneHUIO OTHOCATCA CNOCOObl CUMAMKATM3ALMKU, CMONM3ALUKN, LEeMEeHTaLumu;
BTOpOE MNpPeACTaBAeHO Cnocobom OypoCMecUTENbHOrO  3aKpenieHus WAoB W ApYrux
COMYTCTBYHOLLMX UM FPYHTOB.

3[4ecb PacCMaTPMBAIOTCA INEKTPOXMMUYECKOE 3aKpenieHne U TePMOKOHCONMAAUMA TANHUCTbIX
FPYHTOB, a TaK¥Ke 3aKpenneHune rMMHu3aumen, yuamTbisasa cyrybo cneumanbHblii XapaKTep U BeCbmMa
orpaHMYeHHOEe NPaKTUYECKoe NPUMEHEHUE STUX BUA0B 3aKpenieHus.



Ka)KAbIﬁ n3 cnocobos 3aKpenneHna nmeet Ceoko obnactb npumeHeHunA, CTporo orpaHN4YeHHyro
HOMeHKﬂaTypOVI rPYHTOB n onpegeneHHbimu XapaKTeEPUCTUKaMMW, a MMEHHO!
BOAONPOHNUAEMOCTbIO U XUMUNYECKNMUA CBOMCTBAMMU AnAa BCex rpyHToB, CTENEHLIKO B/IAa*XHOCTU U
€MKOCTbIO nornoweHmnAa gna rMHNCTbIX TPYHTOB U ApP.

OCHOBHble CMOCOObl 3aKpenneHusa TPYHTOB W MNPUMEpPHbIE TPaHULbl WX MPaAKTUYECKOro
NPUMEHEHNA NO HOMEHKNATYPE, BNAXKHOCTM U BOAONPOHMULLAEMOCTU NpMBeaeHbl B Tab. 6.

CUNMKaTM3aLmMa M CMOAM3auMA TPYHTOB, B CBOK ouyepeab, auddepeHUMpytoTca Ha pAas
KOHKPETHbIX cnocoboB, KOTOpble pPa3nMyaloTcs MeXgy CoboM XMMUYECKOW TexXHONOoruen
(peuenTtypoit) M UeNeHanpaBNEeHHO MPUMEHAITCA  ANA  3aKpensieHUs  onpeneneHHbIX
pPa3HOBMAHOCTEN NECYaHbIX M NPOCALA0YHbIX TPYHTOB COOOPA3HO UX NPUPOLAHbLIM CBOMCTBAM.

3aKpenneHMem YyKasaHHbIMM Bblle cnocobamu [A0CTUraeTca 3HayuTes/lbHOE MNOBblWEHUe
Hecyllel cnocobHOCTU, MPOYHOCTM U YCTOMUYMBOCTM BCEX BWAOB TPYHTOB, C OAHOBPEMEHHbIM
obecneyeHMem Mx BOAOCTOMKOCTM, YTO OTKPbIBAeT HONbLUME BO3MOXHOCTU AN NMPaAKTUYECKOro
NPUMEHEHUA 3TUX CNocoboB NPU CTPOUTENLCTBE B CNabbIX FPYHTAX.

Ons Bcex 6e3 uckAoyeHMAa OUALTPYIOLMX TPYHTOB 3aKpenseHue Mo3BOJAeT YMEHbLaTb WK

NPaKTUYECKM MNONHOCTbIO YCTPAHATb WX BOAOMPOHMLAEMOCTb, YTO pacwupaetr obnactb ero
NPaKTUYECKOro MPUMEHEHMA B KayecTBe MNPOTUBODOUALTPALMOHHbLIX MEPONPUATUIN, a TaKkKe
MEepOonpUATUA NPOTUB HEYCTOMYMBOCTM ISTUX TPYHTOB B BOAOHACLILIEHHOM COCTOSIHUM, MNpU
NnoA3eMHbIX CTPOUTE/NbHbIX paboTax.

Tabauya 6
MpupoaHan
KoappuumeHr
Cnocob6 3aKkpenneHua | Bupg rpyHToB cTeneHb
dunbTpayum, m/cyt
BNAXXHOCTU
lMpocagoyHble néccel,
NEéccoBuaHbIE U HEKOTOpPbIE He 6onee 0,7 | He meHee 0,2
CununkaTtmnsauma BUAbl MOKPOBHbIX CYrIMHKOB
Hesasucrmo
[lecyaHble 0,5-80
OT B/IAYXKHOCTH
Hesasucmmo
Cmonusauuma MecyaHble 0,5-50

OT B/1aXXHOCTU

MycToTbl 60NbLIOrO pasmepa.

TpewmHoBaTble CKanbHble, Ona ckanbHbix 0,01. OnA
LlemeHTauuA -
KpYNHOO6/10MOUHbIE 1 HecKasbHbIx 50
rpaBenuncTble necyaHbole
Mnbl, a TakXKe conyTcTByloLLMe
WM T/INHbI B CYTIUHKN
bypocmecutenscHoe . Hesasucmmo ot
MArKONACTUYHOMN, -
3aKpenseHne BOAOMPOHULLAEMOCTH

TEKY4YennacTM4HOM, TeKy4en



cpeaHen NAOTHOCTM MeCKn

MpocasoyHble Nécchl U

Tepmuyeckoe NéccoBuaHbIe CYrIMHKN, Hesasucmumo ot
He 6onee 0,5
3aKkpenneHue HEenpoCcafloUuHble CYrIMHKA U BOZOMNPOHULLAEMOCTH
r7INHbI

Hapsaay c yBenMYeHMEM NPOYHOCTM 3aKpenneHne YycTpaHAeT Mpocago4YHOCTb JIECCOB,
NECCOBUAHbBIX CYr/IMHKOB, a TaKXKe HEKOTOPbIX BUAOB NPOCaA04YHbIX MOKPOBHbIX CYr/IMHKOB, YTO BO
MHOTUX Cy4anx paspeLlaeT BaXKHY0 Npobaemy CTponTeNbCTBa Ha MPOCaA0UHbIX TPyHTaXx.

[ocTuraemble Bcemu cnocobamu 3akpenseHuns npeobpasoBaHMsA CTPOUTENbHbIX CBOMCTB FPYHTOB
NpPaKTUYeCKN HeobpaTUMbI 1, CNeaoBaTe/IbHO, A0/NTOBEYHbI.

Bnarogapa BO3MOXHOCTM 3HAYMTENbHO M HeobpaTMMO yay4ywaTb CTPOUTE/IbHbIE CBOWCTBA
FPYHTOB B €CTECTBEHHOM 3a/1eraHnm, 3aKpenaeHne MoXKeT LUIMPOKO NPUMEHATLCA B CTPOUTENbCTBE
ans:

" YCUIEHMA OCHOBAHUI BHOBb CTPOALLMXCA U CYLLECTBYIOLLMX 34aHUIN U COOPYIKEHUN;

" yCcTpolicTBa GYHAAMEHTOB M APYrUX 3arnybneHHbIX Pa3HOro HasHaYeHWUs KOHCTPYKUMI U3
3aKpenieHHbIX TPYHTOB;

= yBEJINYEHUS HecyLelr cnocobHOCTU cBall U ApYyrnx onop 60/1blIOro AMameTpa;

" CO34aHMA NPOTUMBO(GUALTPALMOHHbBIX 3aBEC B KayecTBe MePOnpUATUIA MO FMAPOU30AALNN
HernyboKMx Noa3eMHbIX COOPYKEHUIN N KOHCTPYKLMIA.

3aKpenneHne rpyHTOB MOXKET TaK¥Ke LUMPOKO MPUMEHATLCA B KAYecTBe CleAyrLmx BpeMeHHO
OENCTBYHOLWMNX MEPONPUATUIN JNA:

" YKpenJieHMa OTKOCOB MNPU BCKPbITUW CTPOMUTE/IbHbIX KOT/NIOBAaHOB W APYrUX 3eMAAHbIX
BblpaboTOK;

" YCTPOMCTBA MOAMOPHbIX CTEH W APYrMX PA3HOro Ha3HayeHuA 3arnyb/eHHbIX 3aLUTHbIX
KOHCTPYKLMM, HE0BXOAMMBIX MPU LLIMTOBOWN NPOXOAKE NOA3EMHbIX BbIPAabOTOK;

" ANA YCTPAHEHWs NOABUMMKEK CNabblX, HEYCTOMYMBLIX TPYHTOB (B TOM YMcCae MbIBYHOB), Npwu
YCTPOICTBE TOHHENEN N APYTUX HErNYBOKNX NOA3EMHbIX BbIPabOTOK.

Bbibop KOHKpeTHOro cnocoba 3akpensieHUs rPyHTOB, a TaK}Ke onpeaeneHue N HasHaYeHne Bcex
TEXHOIOTUYECKUX U APYTUX MapamMeTpoB U TEXHUYECKUX YC/IOBUIM 3aKPENJIEHMUA OCYLLecTBAseTcA
eMHbIM TEXHOPAObOUYMM NPOEKTOM 3aKpenneHus rPyHToB, KOTOpbiM obbeanHaeT B cebe, Kpome
TOro, 31eMeHTbI MPOEKTUPOBAHNA OPraHn3aLMm CTPOUTENLCTBA U NPOEKTUPOBaHMA NPON3BOACTBA
paboT. 3To AenaeTcA B MpoOeKTe co0bpa3HO XapaKTepy BbIMONHAEMOW CTPOUTENIbHOW 3a4auu,
WNH}KEHEPHO-Te010rMYECKUM YCI0BMAM TEPPUTOPUM U TPeBOBAHUAM K 3aKpenieHHbIM rpyHTam.

MpoeKToM MOryT yCTaHaB/MBATbCA M 3a4aBaTbCA TaKXKe Apyrve cneumanbHble TpeboBaHUA U



FPYHTOB B Cny4yaAaxX YHWUKaANbHbIX coopymeHMﬁ MAn 0cobo CAOMKHBIX MHXEHEPHO-reo10rm4eCKknx
yCﬂOBMﬁ, €C/IN Ha HUX He PacnpoCTPaHAKTCA COOTBETCTBYHOLWMNE |£||e[;1CTByPOLI.I|Me HOPMbI.

MpumeHeHWe Bcex CnocoboB 3aKpenneHWs ecTeCTBEHHbIX TFPYHTOB, KPOMe TEepMUYEcKoro,
BO3MOMKHO MpM TemnepaTypax 3akpennsembiXx TFPyHToB He Huxke 0 °C M TemnepaTtypax
NHDBbELMNPYEMBIX XMMUYECKUX N APYTUX BAXKYLLUX PAacTBOPOB He HuKe 5 °C.

[na cneumanbHbIX BUAOB PaboT B CNOMKHbLIX UHMKEHEPHO-Te0IOMMUYECKUX YCIOBUAX, K KOTOPbIM
OTHOCUTCA W 3aKpenjieHne TrpPyHTOB, Pa3paboTKy MNPOEKTOB MpousBoacTBa paboT cornacHo
AEeCTBYIOWMM HOPMam A0MNycKaeTca MPou3BOAMTb KaK MPOEKTHbIM, Tak U NPOU3BOACTBEHHbIM
opraHu3aumsam.

Ha npaKkTuke, B CWAy Y3KOCNEUMANbHOrO XapaKTepa TEeXHONOMMU 3aKPenNeHus rpyHTOB,
NPOEKTUPOBaHME MPOU3BOACTBA 3TOr0 BMAa paboT, Kak NpaBUIO, OCYLLECTBAAETCA MPOEKTHOW
opraHusaumert B eOMHOM MPOEKTE 3aKpenneHus, coBmeuwatolwem B cebe Bce Tpu BMUAA
NPOEKTUPOBaHUA. BmecTe ¢ Tem, B OTAE/bHbIX C/ly4asX NMPOeKTUpoBaHWe Npouns3BoAcTBa paboT no
3aKPENNEHMNI0 TPYHTOB YaCTMUYHO MM NONHOCTbIO MOKET OCYLLECTBAATLCA U NPON3BOACTBEHHbBIMM
opraHuM3aumnsamu.

Mpwn pa3paboTKke BOMPOCOB MPOEKTUPOBAHWUA MPOM3BOACTBA PAbOT NO 3aKpenneHuto rPyHTOB
cnefyeT pyKoOBOACTBOBATbCA MHCTPYKUMEN No pa3paboTke NPOEKTOB OpraHmM3aummn CTPOUTEIbCTBA
M NpoeKToB npounsBoacTsa pabot (CHmM 12-01-2004), KoTopas umeeT obliee 3Ha4YeHMe AnsA BCex

cnocoboB  3aKkpenneHus rPpyHTOB. WMHCTPyKUMA, ABASACb HOPMATUBHbIM  [OKYMEHTOM,
yCTaHaB/NMBAET COCTaB, COAEP’KaHMe M NopAAOK pa3paboTKM U YTBEP)KAEHUA MPOEKTOB
opraHusauum 1 NpPou3BoACcTBa pabor.

B npeporatmBy nNpoOeKkTMpOBaHMA npousBoactBa paboT cornacHo CHull  12-01-2004,

NMPUMEHNTENDBHO K 3aKpenaneHNIo rPyHTOB, BXOAAT ceayroume OCHOBHbIE MON0KEHNA!

a) cocTaBNeHMEe KaNeHOapHoOro nnaHa MPOM3BOACTBA PaboT MO 3aKPEneHuo TrPyHTOoB, B
KOTOPOM Ha oOcHoBe 06bemMoB paboT M TexHonormu cnocoboB YyCTaHaB/MBAOTCA
nocnenoBaTesibHbIA  MOPSAAOK WM CPOKM  BbIMOJMIHEHMA  OTAE/NbHbIX BMAOB  pabor,
onpeaenaAlTcs NoTpebHOCTM B TPYAOBbLIX M APYrUX pecypcax, a TaKX¥Ke ycTaHaB/AMBatoTcA
CPOKM NOCTaBKM OTAENbHbIX BUAOB 060pYyA0BaHUA U MaTEPUaNoB;

6) pa3paboTKa CTPOUTENLHOIO reHnaHa ¢ HAHEeCEHNEM Ha HEro PacnooXKeHMUA TPAHCMOPTHbIX
nyTen, cete BOAOCHADMKEHWA, KaHa/AM3aUUW, 3SNEKTPOCHAOXKEHUs, TenaocHabXKeHus,
CNeumnanbHbIX TEXHOJIOTMYECKMX Y3/10B U YCTAaHOBOK, CKNAZoB AN MaTepuanoB U ApPYrux
BPEMEHHbIX MOCTPOEK W YCTPOWCTB, HEobxoAMMbIX ANA npousBoacTBa paboT. MeHnnaH
aonosHaeTca rpaduMKamMm  MNOCTynaeHMAa Ha O6BbeKT maTepuanoB U ChneuuanbHoro
obopyaoBaHMA, a Takke rpadukamm noTtpebHocTelh B paboumx Kagpax M B OCHOBHbIX
CTPOUTENbHbIX MaLUUHAX;



B) COCTAaB/EHME TEXHONIOTMYECKMX KapT WM  TEXHONOTMYECKMX CXEM C  OMUCaHUEM
nocnenoBaTeNbHOCTM M METO40B NPOM3BOACTBA PaboT M CTOMMOCTM Tpyaos3aTpaT W
noTpebHOCTU B MexaHM3Max U maTepuanax no stanam;

r) NpoeKkTHas npopaboTKa pelleHU No TexHUKe 6e30MacHOCTU, OXpaHe Tpyda M OoXpaHe
OKpyrKalowen cpeabl, a TaKXKe apyrue, obuwune pans BCex CnocoboB 3aKkpenneHus,
NONOMKEHMA.

YunTbiBan, YTO 3aKpensieHMe TPYyHTOB B TEXHO/IOMMYECKOM OTHOLWIEHWW npeacTaBnseT coboi
PaboTbl UCK/IIOYUTENIbHO CKPbITbIE, MX MPOM3BOACTBO [A0/XKHO COMPOBOXAATLCA MEPONPUATUAMM
MO KOHTPOJ/IIO KAayecTBa 3aKpPenjieHns U BeAeHMEM  UCMOJIHUTENIbHON  AOKYMEHTaLUM,
OTBEYAOLIMMM CAMbIM BbICOKMM TPEOOBAHUAM K HaAEKHOCTH.

HeobxoauMmoe KauyecTBO, COracHO 3TUM TpeboBaHMAM, obecneymBaeTcs Pa3sHOCTOPOHHUMMU
MepOonpPUATUAMM MO KOHTPOJIO KayecTBa, OCYLLECTBAAEMbIMM 10, BO BPeMsA M Noc/e 3aBepLleHms
paboT No 3aKpenieHnIo rPYHTOB 1 PacnpoCTPaHAEMbIMM Ha BCe CNOCobbI.

Ona nNpoBepKM MNPaBUIbHOCTM 3a/0KEHHbIX B MNPOEKT MNapameTpoB 3aKpenseHus Ha
nepBoHayasibHOM 3Tane paboT Mo 3aKpenneHuto, Ha OnpeaeNeHHOM OrpaHUYeHHON BeANYUHbI
y4yacTKe, NPOU3BOAUTCSA BCKPbITUE 3aKPENJIEHHOTO Ha 3TOM Y4YacTKE MacCMBa CKBaKMHaMU WU
wypdamm ¢ obcnegoBaHMem ero KOHOUrypaumm u pasmepos, CMAOWHOCTM U OAHOPOLAHOCTM
3aKpPEnJIEHNA U C OTOOPOM 3aKpensieHHbIX 06pasuoB Ans NabopaTopHbIX MCCAeAoBaHUM; Ha
OoTODOpaHHbIX 06pa3uax onpeaenArT NPOYHOCTHble U AedOPMALMOHHbIE XAPAKTEPUCTUKU U
BOZOCTOMKOCTb 3aKpen/eHHbIX TPyHTOB. o pe3ynbTaTam BCKPbITUA M obcnenoBaHus Aaetca
OLEHKa COOTBETCTBMA KauyecTBa 3aKpenjeHua MPOEKTHbIM TpeboBaHWAM, a cnenoBaTeslbHO, U
NpPaBWIbHOCTU 3343HHbIX MPOEKTOM NapameTpOoB 3aKpenaeHus.

BBMay OTCYTCTBMA TepMMHA [AaHHOE MEPOoNnpUATME MO KOHTPOJ/IKO KayecTBa 3aKpensieHus
npepgnaraeTca HasblBaTb KOHTPO/IbHbIM 3aKpeneHneMm.

O6bem paboT NO KOHTPOJIBHOMY 3aKPEn/IEHUIO YCTaHABAMBAETCA NPOEKTOM B 3aBUCMMOCTU OT
obbema 3aKpeneHuns, og4HOPOAHOCTU TPYHTOBLIX U APYIUX UHKEHEPHO-Te0N0MMYECKUX YCI0BUN.
K BCKPbITUIO 3aKPENNEHHOr0 MacCMBa CKBaKMHaMM W wypdamu cneayet nNpuUCTynatb C
onpeaenieHHON BblAEPKKOW BO BpeMeHU, No 3aBepLlieHnn Habopa NpoYHOCTH.

Ecnun B pe3synbTaTte KOHTPOJZIbHOTO 3aKpenneHumA O6Hapy)KMBaeTCﬂ Heaonyctmmoe
HeCOOTBETCTBME Ka4yeCTBa 3aKpenieHNA NPOEeKTHbIM Tpe6OBaHVIHM, TO aBTOpCKMVI HaA30p O01XKeH
BHECTM B MNPOEKT 3aKpenieHnAa COOTBETCTBYHOLWME KOPPEKTUBbLI, MNOCse 4ero npomsBoaATCA
NOBTOPHbIE KOHTPOJIbHbIE 3aKpenaneHnAa A0 YCTPaHEHNUA HECOOTBETCTBUA.

[Nna KOHTPOANSA 33 BbINOAHEHWEM 33a[aHHbIX NPOEKTOM MapPaMeTPOB U TEXHUYECKUX YCOBUI (OT
yero 0COBEHHO CW/IbHO 3aBUCUT KauyecTBO 3aKpensieHMa) MNpoM3BOACTBO pPaboT [A0/KHO
COMDOBOXKAATHCA 0693aTe/IbHOM.  XODOLWO NboAVMAaHHOM dukcauvem CcOOTBEeTCTBVIOLLLUX



KOHTpONb KauyecTBa 3aKpen/sieHMA FPYHTOB B 3TOM C/lydae 3aK/IHO4YaeTcA B CMCTEeMaTUYECKOW
NnpoBepKe COOTBETCTBUA 3aPUKCMPOBAHHbLIX B WCMONHUTENbHOM [AOKYMEHTALMM [aHHbIX O
npoun3BoACTBE PaboT C NPOEKTHbIMWU AaHHbIMU. Mpn 0BHapy*KEHUN HEeCOOTBETCTBUIA AaBTOPCKUIMA
HaA30p M npousBoAuTeNnM paboT [O/KHbI ONEepPaTMBHO NPUHMMATb Heobxoaumble Mepbl K
06A3aTe/NIbHOMY BbINONHEHWUIO MPOEKTHbIX TPebOBaHUM, a TaKKe Mepbl MO 3aKPenaeHuto
HeKayecTBeHHO 06paboTaHHbIX Y4aCTKOB B 3aKpPENIAEMOM MaccuBe.

[na OKOHYaTeNbHON NPUEMKM PAabOT KOHTPO/Ib KayecTBa 3aKpenseHusa rpyHTOB MO OTAE/bHbIM
dparmeHTam BO BpemA NPoM3BOACTBA PAOOT UK NO 3aKpPenIAeMOMY MAcCMBY B LLEJIOM, MOCAE UX
3aBepleHnn, OO0/KEH MNPOM3BOAUTLCA MyTEM HEMNOCPEeACTBEHHOrOo BCKPbITUA 3aKpPeniaemoro
MaccMBa CKBaXKMHamu U wypdpamm c otbopom o0b6pasuos 1 nposeaeHnem obcnenoBaHUI No Tem
e No3nLMAM, YTO U NPU KOHTPONIbHOM 3aKpPenaeHuu.

Mpn 6Gonbwmx obbemax 3aKpenuTenbHbiXx PaboT HenocpeacTBEHHbIA KOHTPO/b KayecTBa
3aKkpenneHua bypeHvem uaM WypdOBaHMEM MOMKET COYeTaTbCs C 0bOC/efoBaHMEM KayecTsa
3aKpEenNeHns reo3N1eKTPUYECKUM METOAOM.

CoOoTBETCTBME MNPUMEHSIEMbIX MPU  3aKpPenaeHUU T[PYHTOB WCXOAHbIX W nepepaboTaHHbIX
(pabounx) matepuanos (peareHToB, LemeHTa, Tonamea) FOCTam M MPOEKTHbIM TpeboBaHUAM
onpeaensetca nabopatopHbiMM paboTamu No onpeneeHnto COOTBETCTBYIOLMX XapaKTePUCTUK
MaTepuanos.

B 4MCNO OCHOBHbLIX MEPONPUATUIA B YaCTU OpraHmn3auumn paboT No 3aKpenneHnio rpyHToB BXOAAT
NOAroToBUTENIbHbIE  PaboTbl,  MaTepuasbHO-TEXHMYECKOE  obecrneyeHne,  MexaHM3aums,
opraHu3saums paboTbl TpaHCNoOpPTa, onepaTMBHOE NAaHUPOBAHME N OpraHn3aums Tpyaa.

OpraHusauma paboT BbINOMHAETCA MO eAMHOMY MNPOEKTYy 3aKpenneHua T[PYHTOB, KOTOpPbI
pa3pabaTbiBaeTCs MPOEKTHOM OpraHu3auuer U BKAlOYaeT B cebsa Hapsay C APYyrMMM BUOAMM
NPOEKTMPOBAHMA M BONPOCHI OPraHM3aLmm CTPOUTENbHOIO NPOU3BOACTBA.

Meponpuatua no opraHu3auum paboT B NpuBEAEHHOM Bbille COCTaBe OCYL,ECTBAAKOTCA
NPOW3BOACTBEHHOW OpraHW3auuMen, BbINOAHAWOWENW paboTbl N0  3aKPENAeHWUD TFPYHTOB,
pykoBoactBysacb CHuM 12-01-2004 «OpraHu3aumsa CTpPouTenbCcTBa» M TpeboBaHUAMM MPOEKTa.

MonoxeHus u TpebosaHms CHuM 12-01-2004 umetoT obuiee 3HayeHMe Ana Bcex cnocobos
3aKpenneHua rpyHToB.

Mpn npousBoacTBe paboT MO 3aKpenneHUto TPyHTOB BCEMM Cnocobamu [O/KHbI CTPOro
cobntofaTbca NpasBuia No TexHNKe 6e30MacHOCTU NPU CTPOUTE/NIbHBIX M TOPHbIX paboTax, a Takxke
npu paboTax Ha MapOBbIX, KOMMNPECCOPHbIX, FMAPABANYECKMX W 3INEKTPUYECKMX YCTaHOBKaX
cornacHo CHulM 12-03-2001 1 CH1MN 12-04-2002.




Mpn 3aKpenneHnun TFPyHTOB CNocobamm C NPUMEHEeHMEeM TOKCUYHbIX MaTepuanoB WU C
BblAE/NeHMEM ALOBUTbIX OTXOA4OB Kpome cobatogeHuMAa npaBun  NPOTUBOMOXAPHOU U
NPOTUBOB3PbIBHOM OXpPaHbl [A0/KHbI cobatogaTbca cneuyuanbHble TpeboBaHMA MO 3awmTe
paboyero nepcoHana OT BpeAHbIX BAUAHMNA, a TaKXKe Mo 3aluTe MOoYBbl, FPYHTOBbIX BOA,
aTmocdepHOro BO3Ayxa, TEPPUTOPUM U MOMELLEHUIA OT 3arpAsHeHUi. ITU cneuuasbHble
TpeboBaHMA  KacaloTCcA  TPAHCMNOPTUMPOBKM,  CKAAAMPOBAHWUS  MATepuanoB,  MPOMbIBKK
TEXHOMI0TMYecKoro obopyaoBaHus, 3BaKyaLMM TEXHONOMMYECKUX OTXOAO0B, BEHTUAALMKU pPaboumx
nomMeLLeHui, a TakKe obecneyeHns NepcoHana cpeacTBaMm MHANBMAYANbHOM 3aWMUTbI.

K cnocobam 3akpenneHuns, obnagatowmm 6onee anm meHee 3HaYMTENIbHON TOKCMYHOCTbBIO, MPU
KOTOPbIX HEOBX0ANMMO CcOobNtoAEHUE CcneunanbHbiXx TPeboBaHMIA TEXHUKM 6E30MacHOCTU M OXPaHbl
OKpy)Kalowen cpeabl, OTHOCATCA HeKoTopble moauduKaumm cnocoboB CUAMKATM3AUUK U
CMO/IM3aUMKN, a TaKKe TepMMYecKoe 3aKpensjeHue, NpuM KoTopom B aTmocdhepy BblaenstoTca
BpeAHble rasbl.

PaboTbl MO 3aKpeneHno TPYHTOB BbIMOJIHAIOTCA CTPOro MO NPOEKTy. M3meHeHns npoekTa uau
OTK/IOHEHUA OT HEero AO0MNYCKalTCA NNWb C COrnacmMa NPOEKTHOM opraHusaumn, paspaboTtaslien
NPOEKT 3aKpenaeHns, 1 opopMAAIOTCA aKTOM.

[o Havyana paboT No 3aKkpenneHu rPYHTOB HEOBXOAMMO YTOYHWUTb U CTPOrO YYUTbIBATb NpU
npou3BoACTBE PaboT pacnosoXeHue MNoA3eMHbIX KOMMYHUKauMii (BOAONPOBOA, KaHanausauwms,
KabenbHaa ceTb, ras uU Ap.), a TakKe PaCnosIoKeHUEe U COCTOAHUE COOPYKEHWUM, HAXOAALLMXCA
861131 06/1aCTM 3aKpenaeHus.

C uenbto HAKOMAEHUA HATYpPHbIX AaHHbIX 06 3PPEKTUBHOCTM MEpPOnpUATUIA MO 3aKpPensieHUIo
TPYHTOB M 3aKOHOMEPHOCTAX Mpouecca 3aTyxaHua gedopmaumii, 3a ocagkamm ¢dyHAAMEHTOB
3,aHUA U COOPYXKEHUIM, BO3BOAMMbIX HA 3aKPEen/JIeHHOM OCHOBAHMM WAM HA GyHOAAMEHTax M3
3aKPENNEHHbIX TPYHTOB, KefaTeNbHO YCTaHaB/AMBATb MHCTPYMEHTA/NIbHOE reoe3nyeckoe
HabntogeHMe MO MapKam B Nepuo, NOCTPOMKKU M NOCAE CAAYN COOPYKEHUIN B SKCMAyaTaumto, A0
npeKkpauweHns gedopmauuil.

MpuemKoW paboT MO 3aKPenseHu TFPyHTOB AOO/KHO ObiTb MPOBEPEHO W YCTAHOBAEHO
cooTBeTcTBME TPeboBaHUAM NpPOEKTa KOHPUrypaumum M pasmMepoB 3aKpenNeHHOro maccuBa uam
OTAENbHbIX OMOp, XapaKTEPUCTUK MPOYHOCTHbIX U AedOPMaLMOHHbLIX CBOWCTB 3aKpPEn/IeHHbIX
FPYHTOB, CMJOWHOCTM M OAHOPOAHOCTM 3aKpenieHuMa W APYyrux nokasaTenein KayecTsa
3aKpen/ieHns rpyHToB.

aneMKa pa60T nponssoanTCA Kommccue cneynanunucTos, yKOMI'II'IeKTOBaHHOl‘a
npeacrasuTenaMmm 3aMHTEPECOBAHHbIX opraHmsau,Mﬁ n opraHM3au,m71 - UCnonHuTenen pa60T.

MpvemKa OCyLLeCcTBAAETCA Ha OCHOBE COMOCTAaB/IEHUS TMPOEKTHOW W MCMOJHUTENbHOM
NOKVMEHTALUUY MO NDOU3IBOACTBY DABOT U AaHHBIX MO KOHTDOJTIO KayecTBa 3aKbenaeHMs. a TaKxke



BM3ya/ibHbIM OCMOTPOM 3aKpensieHHbIX MaCCMBOB B 0o6HaxKeHUsx Luypd)os N 3aKpenneHHbIX
FPYHTOB B KEPHAX N3 KOHTPOJIbHbIX CKBa*XUH.

Ona npuvemkn paboT [0/MKHbI BbiTb NPeACTaBAeHbl TEXHOPabouuii MPOEKT U CcaeayloLLas
NCMNOJIHUTE/IbHAA U KOHTPO/IbHaA AOKYMEHTaLuA:

® MmacwTabHble nnaHbl M NpoduAM 3aKpenneHHblXx MaccuBoB (onop) ¢ ob6o3HauyeHUaMU
baKTUYECKMX [aHHbIX O MECTOMONIONKEHUM B NNAHE MHbEKTOPOB, WHBEKLMUOHHbIX,
TEPMUYECKUX, BYPOCMECUTE/IbHBIX, TEPMOMETPUYECKUX U KOHTPOJIbHbIX CKBaXKUH U WypdOB,
a TakkKe C o0603HaYeHMEeM [aHHbIX O MECTOMO/IOKEHUU 3SNEeMEHTOB  (3aX00K)
TEXHOJIOTMYEecKo 06paboTKM TPYyHTOB MO 1ybUHE M O BbIMOJIHEHHbIX HOPMAax 3TOM
06paboTKy;

" TexHW4YecKue NacnopTa Ha MCMNO/Ib30BAHHbIE A/1A 3aKPEenIeHns rpyHTOB MaTepuansi;

" KYpHanbl NPON3BOACTBA PaboT No ycTaHOBAEHHOM dopMme;

" pe3ynbTaTbl MEPONPUATUI NO KOHTPO/IKO KAayecTBa 3aKpenieHnA rPyHTOB.

I'IpM O6Hapy)KeHMM HECOOTBETCTBUA Ka4deCTBa 3aKpenieHuAa Tpe6OBaHMﬂM NPOEKTa Komuccuen
HAa3HA4YakloTCA, a CTpounTENAMU BbLINOJTHAKOTCA HeO6XOAMMbIe AONONTHUTENNbHbIE pa6OTbI no
YCTPAHEHUNIO 3TUX HECOOTBETCTBUN.

Kpome TpeboBaHWI M MOJIOXKEHUN MO OCHOBHLIM 3/IEMEHTAM MPOWU3BOACTBA 3aKPENUTENbHbIX
paboT, Mmewwwmx obliee 3HayeHMe Ans BCex cnocoboB (MO MPOEKTMPOBAHUIO NPOM3BOACTBA
paboT, KOHTPO/IIO KayecTBa 3aKpenieHusa, opraHu3auuu npousBoacTBa pPaboT, TexHuKe
6€e30MacHOCTN M OXpaHe OKpyKalolwein cpedbl U MO NpaBuAamM NPUEMKM PaboT), Kaxkabln
KOHKPEeTHbIM cnocob 3akpenneHua Mo yKa3aHHbIM Bbille W APYrMM 3/1eMeHTaM NpPOM3BOACTBA
pPaboT MOXKEeT MMeTb CBOU COBCTBEHHbIE TPEOOBAHUA U MOMOXKEHMA, 0OYCN0BAEHHbIE CneuuPpUKom
3Tnx cnocob6os.

O [OoNONHUTENbHbIX CI'IeLI,Md)W-IeCKMX Tpe6OBaHMﬂX KOHKPETHbIX cnoco6os 3aKpenneHunA 6y,c|,eT
CKa3aHO HuXKe.

O6bwMm NpPaBUAOM B OTHOLLUEHMU AOMNONHUTENbHbIX TPeboBaHMA ABASETCA TO, YTO BO BCeX
CNy4asix OHW OONMKHbI YTOYHATBCA MNPOEKTOM B 33aBMCMMOCTM OT KOHKPETHbIX YC/N0BUM
npoun3BoAacTBa paboT.

TepmunuecKoe ykpenneHue rpyHToB

TepMUYECKOe YKpPENJeHMe T[PYHTOB 3aK/IO4YaeTcd B O0OMMUre eccoBUAHbLIX M MNOPUCTbIX
CYF/IMHUCTbIX TPYHTOB pacKaNeHHbIMM rasamu 4Yepe3 npobypeHHble B TPYHTE CKBaXKWHbI
anametpom 10...20 cm. CKBaXKMHbI NPOBYpPMBAIOT B LIAXMATHOM MOPAAKE HA PAcCTOAHWUW ApYr OT
apyra 2.3 M M Ha rnybuHy o 15 m, cBepxy YCTbe CKBa*KMHbl «3aKaH4YMBAETCA OETOHHbIM
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CaMOCTOATEIbHbIM LUJIaHraM NOAaeTcA TON/IMBO U CXKaTbIM BO3AyX. TONJMBO MOXKET NPUMEHATLCA
Xuakoe (HedTb, MasyT, CONAPOBOE MAcCN0) UAK Fra3oobpasHoe (MPUPOAHbLIA UAM FeHepPaTOPHbIN
ras). CxKaTblli BO34yx noaaeTca nog M36bITOYHbIM AaBneHnem, npesblwatowmm Ha 0,15...0,5 atm
(15...50 kMNa) pasneHne B TpybonpoBoge ¢ TonaMBom, 6aarogapa sTomy M36bITOYHOE AaBNeHUe
No3BO/IAET OTPbIBATb MN1aMA OT GOPCYHKN M PAaCNPOCTPAHATb €ro Ha BCO ryOUHY CKBaXKMHbI.

B npouecce o6)ura B CKBaxkMHe noaaep:kusaetca Temnepatypa 600...1100°C. 3a cyeT TakoM
BbICOKOM TemnepaTypbl MPOMUCXOAMUT NPOLECC PACMaaBAEHMA U NOCAEAYIOLEr0 CNEKAHMA TPYHTa.
O6xur moxketr npogoskatbca 5... 10 cyT., B pe3synbTate 0b0pa3yeTcs Kepamuyeckaa cBas
Anametpom 2..3 M. Pacxon TonamBa 3a Becb nepuopd obxkura coctasnader go 100 kr/nor.m
CKBaXXMHbI. [IpoYHOCTb rpyHTa B cpegHem 1,0... 1,2 Mla, HO moxeT goxoauTtb 4o 10 Mrla.

LlemeHTauuaA rpyHTOBbIX OCHOBaHUI ¢ 3a6MBKOI MHbEKTOPOB

LilemeHTauuA BbINOAHAETCA ryCTbiMM pacTBopamu ¢ B:L, 1-0,8. ns ynydweHma CBOMCTB, a TaKKe B
LUenax nony4yeHUs MWUHUMANIbHOTO BOAOOTAENEeHMA B pacTBop p[o06aBnATcA OEHTOHWUT B
Konmyectee 0 10% ot macchl uemeHTa. Mapka uemeHTa He HuKe 300.

Pabounit pacTBop NpuroTaB/AMBaeTCA B caedylowelr nocnefoBaTeslbHOCTU: BoAa - BEHTOHUT -
uemeHT. Bpema nepemelwinBaHns 6€HTOHMUTA C BOAOM B 3aBUCMMOCTM OT ero Kadyectsa 20-60 muH.
Bpemsa nepemelimBaHma LLeMEHTA - 5 MUH.

PacTBop O0/1KeH oTBeYaTb caedyrowmm TpeboBaHuam: naoTHocTb 1,48-1,52 r/cm, pacnabis no
KoHycy AsHUU 16-20, BogooTaeneHue He 6onee 2-3 %.

B TeyeHne cmeHbl [O/MKHbI OTOMpaTbcA o6pasubl pacTtBopa ANA  OnNpefeneHua  ero
XapPaKTEePUCTUK, a TaKKe KYOMKOBOM NPOYHOCTM Ha 7-e 1 28-e CYyTKM.

LlemeHTaumA npon3BoAUTCA YePE3 TAMMNOHDbI, Pa3*KMMaAEMbIE B d)yH,u,ameHTax.

B Tex cnydyasx, Korga BbIMONHEHWE 3TOW onepauun 3aTPyAHUTENbHO-TYbOKOoe 3a/0XKeHue
byHOAAMEHTOB, UX HE3HAUYUTE/IbHAA MOLLHOCTb (M/1MTa), N/IOX0E COCTOAHME KNaAKM - AOMNYyCKaeTcs
YCTaHOBKa TammnoHa B obcagHom Tpybe. C 3TON LE/Ibio MPOEKTOM A0/1XKHa ObiTb NpeaycMoTpeHa
uemeHTaumsa 3atpybHoro npocTpaHcTBa ob6cagHon Tpybbl. [locne BbICTOMKM  CKBaXMHa
pa3bypuBaeTcs BHOBb.

LlemeHTauma p[onXHa NPOM3BOAUTBLCA [0 YC/NOBHOTO OTKas3a, 3a KOTOPbIM MpUHMMAaeTcA
yCTaHOBMBLUMICA B TedeHue 5-10 muH pacxon 0,5 NA/MWMH MpM YCTaHOBJEHHOM MPOEKTOM
MaKCMMaNbHOM AaBIEHUMN.



OfHaKO, y4uTbIBaA, UTO B YCNOBUAX LLEEMEHTALMMN NOA, CYLLECTBYIOWMMU COOPYIKEHUAMMU BCeraa
CYLLLECTBYET OMaCHOCTb BbIBOAA NOA3EMHbIX KOMMYHUKaLMIA U3 CTPOA U3-3a CyYaliHbIX BbIXOA0B B
HUX PacTBOPOB, 06BbEMbI 3aKauyMBAEMOro PacTBOPa B CKBA*KMHY Ha MPAKTMKE OrpaHuM4YMBaloTCA
06bI4HO HOPMOIA B 3-6 M. C 3TOM e LeNblo yaenbHbI pacxos cHuKaeTtcsa Ao 50 1/MuH.

Cny»kbbl 3KCNyaTaLuMm COOpyKeHUsA 06A3aHbl CNeAnTb 38 BOSMOXHbIMW BbIXOAAaMW LEMEHTHbIX
pPacTBOPOB B CUCTEMY NOA3EMHbIX KOMMYHUKALUMIM M KaHANOB M B C/Ty4aaX BbIXO40B CBOEBPEMEHHO
n3BeLaTb 06 3TOM UCNONHUTENEN LeMEHTALMOHHbIX paborT.

Pabouee pgaBneHuWe yTOYHsETCS B XoZe nNpousBoAcTBa paboT u obblidHO He npesbiwaeT 0,2-0,3
MTMa.

HarHeTaHue PacTBOpPOB BbINOJIHAETCA, KaK Mpasunao, 6es nepepbIiBOB. OcTaHoOBKM B npouecce
HarHeTaHmnA onyckakTcCAa B cheayrowmnx HeO6XOAMMbIX cnydaax:

® pacTtBOp O6XO,£I,VIT TaMMNOH U U3/ZINBAETCA U3 CKBAXKWHDbI;

® pPacTBOp U3NNBAETCA N3 COCeAHUX CKBAXKWUH,

" Npu” BbIXOAE pPAaCcTBOpPa Yepe3 TpeLwnHbl Ha NOBEPXHOCTb;

" Npun BbIXOAE pPacTBOpa B N0A3eMHble KOMMYHUKaAUWUN, KaHaNbl.

Bo Bcex aTUX Cayyasix TaMMOH M3BEKAETCA, CKBaXKMHe AaeTcs BbICTOMKa B TeyeHue 1 cyT, nocne
Yero LEeMEeHTHbIN KaMeHb pa3bypuBaeTcs U HarHeTaHMe NPou3BOANTCA NMOBTOPHO.

Mocne 3aBepweHMs paboT Ha OTAeNbHbIX ¢parmeHTax obcagaHble Tpybbl M3BAEKAlOTCA M
CKBAXKMHbI IMKBUAMNPYIOTCA IIMHOLEMEHTHBIM AW LLEMEHTHO-NEeCcYaHbIM PacTBOPOM. JIMKBUAALMSA
CKBAXKMH MPOM3BOAMTCA Yepes ONyLLEHHYO Ha 3260 1 NocTeneHHO NoAHMMAaeMyto Tpyby.

Mocne MHBEKUMM TaMMOH MNPOMbIBaeTcA BOAOW. HenpemeHHoe yCcnoBMe MPOMbIBKM - CAUB
NPOMbIBHbIX BOZ B €MKOCTU, U3 KOTOPbIX OHW MepeKkaymBatoTca B 06LLYH0 eMKOCTb MAM 3yMnd Ha
PacTBOPHOM Y3/1€, OTKY/Za *KUAKOCTb BbIBO3UTCA aBTOLUMCTEPHAMM B YCTAHOBJIEHHOE 3aKa34yMKamMu
MECTO CAMBa. ITU Ke TpeboBaHWA PACNPOCTPAHAIOTCA Ha MPOMbIBKY BCEM LEMEHTALUUOHHOM
cuctemMbl. [11A 3TOro MNPOEKTOM MNPeAyCcMaTpPMBAlOTCA TEXHOIOTUYECKUE JIMHUKN MepeKayku
NPOMbIBHbIX BOA.

B xoae paboT No AaHHbIM WUCMOMHUTENbHON AOKYMEHTaLUMU HAa3HAYaloTCA KOHTPO/IbHbIE, a Mpu
HEeobX0AMMOCTU U A0NONHUTE/IbHbIE Paboune CKBasKMUHbI.
YCTpPOICTBO MHBEKTOPOB

Bbl60p MHBEKUNOHHOIO O60py,ﬂ|OBaHMﬂ AO0/1IKEH NPOMN3BOAUTBCA C Yy4ETOM YyAeE/IbHbIX PacxXxoaos,
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3a6MBKOM, [ONKHbBI NPUMEHATLCA CTasIbHblE LEeNbHOTAHYTbIe TPYObl C BHYTPEHHUM AMAMETPOM OT
25 po 50 mm. s HarHeTaHMA KUCAbIX PacTBOPOB CleAyeT npeaycmaTpuBaTb NpUMEHEHWe
KMCNOTOYNOPHbIX HACOCOB.

MHbeKTopbl npeacTtaBasatoT cobol BHeApsembie TeM WM UHbIM  CNocobom B TPYHTHI
cneumanbHble YCTPOMCTBA, NOCPEACTBOM KOTOPbIX OCYLLECTB/AAETCA HarHeTaHue 3aKpenastowmx
peareHToB B rPyHTbl Mo AaBneHvem. Ons Bcex cnocoboB MHBEKTOPbI ABAAKOTCA Haubonee
OTBETCTBEHHbIM 3/1eMEHTOM 060pyA0BaHMA, NPUMEHAEMOro NPU MHLEKLMOHHOM 3aKpenneHuu
rPYHTOB.

B HacToAuwlee Bpema B MPAKTUKE WHBEKLUMOHHOIO XMM3aKpenaeHua T[PyHTOB LIMPOKO
NPUMEHSIOTCA MHBEKTOPbI CNeAYIOWMX TPEX TUMOB KOHCTPYKLUNA:

" 336MBHblEe WHBEKTOPbI, NPeAHa3HAYeHHble ANSA CUAMKATU3ALMM U CMOSIM3ALMM MEeCYaHbIX
TPYHTOB O4HOTO M TOrO Ke CeYeHus, ANa CUNMKATM3aLMM NPOCAA0YHbIX JIeCCOBbIX MPYHTOB
MHBEKTOPbI MEPEMEHHOTO CeYEHUS;

" WHBEKTOPbI-TAMMOHbI, MpPeAHa3HayeHHble ANA CUAMKATM3auMM MNPOCaAO0YHbIX JIeCCOBbIX
TPYHTOB Ha 6onbwue rAybuHbl M ANA YKPENUTENbHOM LEeMeHTauMuM [pyHTOB uyepes
WNHBEKLMOHHbIE CKBAXKMHbI;

" WHBEKTOPbl MAHMKETHO-TAMMOHHOIO TUMNa , NpPeAHa3HAYeHHble ANA 3aKPenieHUs rPyHToB
yepes CKBaXKMHbl B 0COHO CI0XKHbIX FEONI0TMYECKUX U TMAPOre0I0rMYecKmnxX yCioBuUsaAX.

Mpu 3aKkpenneHUn rpyHTOB MO FOPU3OHTA/IbHOM TEXHOJIOTMU C 33a4aB/IMBAHUEM UHBEKTOPOB U3
TEXHO/IOTMYECKUX BbIPAabOTOK MNPUMEHSAETCA HECKO/IbKO W3MEHEHHbIN BapWaHT MaHXeTHO-
TAaMMOHHOIO0 MHbEKTOPa, KOHCTPYKTUBHO NPUCNOCOBNEHHbIM K 3a4aB/IMBAHUIO B FPYHTbl KONOHHbI

Tpy6.

3abuBHOM MHBEKTOP ANA 3aKpen/sieHMA NecCY4aHbIX TPYHTOB COCTOUT U3 HAroJ10BHWMKA, KOJIOHHbI
FNyXmnx 3seHbeB pr6, I'Iepd)OpMpOBaHHOFO 3B€HA, HAKOHEYHUKa U COeaUHUTENDbHbIX yacTen.

KONIOHHY rayxmx Tpyb MHBEKTOPA COCTABAAIOT U3 3BEHbEB ANIMHOM 1-1,5 M, UMEoWMX Ha KOHLaX
BHYTPEHHIO METPUYecKkyto pes3bby Ha gnavHe 35 mm. 3BeHbAa TPyO COEAMHAIOT HUMMNENeMm.
MNepdopnpoBaHHOE 3BEHO MHBbEKTOPA 06bIMHO uMmeeT aaunHy 0,5-1,5 m 1 oTBepcTUA AMameTpom 2-
3 Mmm.
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Puc. 14. Cxema 2udpassnu4yecKo2o 3a0a8U8AHUA MAHXEMHO-MAMIOHHbIX UHbEKMOPO8 U3
MmexHOo102UYecKux 8bipaboMoK Mpu cUuAUKaMU3ayuU U CMOU3AYUU 2PYHMOB8 10 20pU30HMAsbHOU
mexHoso02uu - 8u0 cObOKy, 8UO ceepxy;

1 - ynopHasa nauma; 2 - 2udpasauveckue YuauHopsl; 3 - cmanbHas pama; 4 - noo08uMHHAs Kapemka; 5 -
UHBEKMOPHbIe nepdhopuposaHHsie mpybsi; 6 - pe3uHo8bIe KOMbUA C MPOKOAAMU; 7 - KperisieHue CMeHOK
sbipabomku.

TonwmHa cTeHoK LENbHOTAHYTbIX pr6 He meHee 8 MM

MozpyieHue uHbekmopos, 6ypeHue UHbEKYUOHHbIX CKBAXCUH
MpW NOrpy’KeHUM WMHBEKTOPOB B TPYHTbl U OYPEHUM CKBAKWMH

Pacmbop

cnefyeT MPUMHMMATb Mepbl, MpeaynpeKaalowme OTKIOHEHUA
WHBEKTOPOB M CKBA)KMH OT MPOEKTHOro HanpaB/ieHWUA YCTaHOBKOM
KOHAYKTOPOB.  MaKcMManbHble  OTK/IOHEHWA  He  [OJKHbI
npesbiwaTtb Npu raybuHe o 40 m - 1 %, a npu 6onbwen rnybuHe -
0,5 %.

I'IpM CUANKaTU3aumm ”n  CMOaM3aunnm  TPpyHTOB OCHOBaHMUM
cyuwecreyrowinx coopymeHMH B CTECHEHHDbIX YCNOBUAX NOrpy*XeHune

MHBEKTOPOB MOXHO NpoussoanTb U3 cCneunanbHO HpOﬁ,CI'eHHbIX
TeXHO/N0rM4eCKmnx Konoaues.

Puc. 15. TexHonoz2u4yeckKasa cxema cuaukamusayuu

MPOCAOOYHbIX /16CCOBbIX 2PYHMOB Yepe3 CKBAHCUHbI

1 - CMeHKu CcKeacuHbl;, 2 - wWsaaHe 018 nodayu
30Kpenaauezo pacmeopad; 3 - UHbeKMopP-mamrioH; 4 -
2pyHmMosbili maccus, 3aKpernsaeHHbll 08YyMsa 3aX00KaMU.
Mpumeyarue. MMpu 3aKpenaneHUU NPocado4HbIX

2pyHMos Ha 2aybuHy 6osee 15 m uHbekmopbl mo2ym

3a6usamobcAa 8 npedsapumesibHO PobypeHHsble
CKBAMCUHbI.



I'IorpymeHme MHBEKTOPOB B TPYHTbI ANA nocne,u,yrou.l,eﬁ MHBEKUNN 3aKPENNAWNX peareHToB
MOXET npons3soanTbCAa 3a6MBKOl‘;1, 3a4aB/MBaHNEM U yCTaHOBKOVI B npeasaputesibHO
r|p06ypeHHb|e MHBbEKUNOHHbIE CKBa*XUHbI

Bbibop cnocoba norpy»KeHWs 3aBUCUT OT BMAA FPYHTOB, €CTECTBEHHO WCTOPUYECKUX YCNOBUMA
TEPPUTOPUM U TNIYOUHBI 3aKpENIEHUS.

Cnocob NOrpy>eHmA MHBEKTOPOB B FPYHTbl HA3HAYAETCA NMPOEKTOM.

Morpy»KeHne MHHLEKTOPOB B FPYHTbl 3aOMBKOM MPUMEHAIOT NPU CUAMKATM3AUMU U CMOAN3ALUN
necyaHbIX FPYHTOB, A TaKXKe NPU 3aKPenaeHnUM NeccoBbIX FPYHTOB Ha rnybuHax meHee 15 m.

Cnocobom  3aaaBnMBaHMA  OObIYHO  OCYLLECTBAAETCA  BHEAPEHME  MHBEKTOpPOB  Npwu
XMM3aKpenieHun rpyHTOB C MPUMEHEHMEM TOPU3OHTA/IbHOM TEXHONOTUM W3 CNeLMasbHbIX
TEXHO/IOTMYECKMX BblpaboToK (puc. 15).

MorpyeHne MU YyCTaHOBKY MHBbEKTOPOB-TAMMNOHOB B MHBbEKLMOHHbIE CKBAXKMHbI NPUMEHAIOT MpK
CUIMKATM3aL MM NPOCAL0YHbIX IECCOBbIX MPYHTOB Ha rnybuHbl 6onee 15 m (puc. 15), a Takke npu
BCNOMOraTeIbHOW LieMeHTaL K.

[na 3a6UBKM MHBEKTOPOB CnesyeT NPUMEHATb YAAPHbIW MHCTPYMEHT Uan BUbponorpyKaTenu.

3abuBKa ocyLLeCTBAAETCA MO 3aX04KaM B MOC/Ne0BaTENbHOCTM, 334aHHON NPOEKTOM.

Mpw 3aTpyaHeHMAX B 3abmBKe cneayeT npenBapuTenbHO BYpUTb AMANPYHOLWME CKBAXKUHDI.

Mpu 3abMBKE MHBEKTOPOB Yepes Kene3obeToHHble NAUTbI GYHAAMEHTOB, CTAXKKA U T.N. B HUX
npeaBaputenbHo BypAaTtca oTeepcTMA nepdopaTopamu.

Mepen 3abMBKOW MHBLEKTOPOB CAeAyeT MNPOBEPATb COOCHOCTb 3BEHbEB, HAAEMHOCTb WX
COeANHEHUA, a NPU 3aKPeneHUM BOAOHACILWEHHbIX TPYHTOB MIOTHOCTb MPU/IEraHUA Pe3NHOBbLIX
Konew B BbITOYKax nepdopupoBaHHOM YacTu. [lpMMEHEHWE WCKPUBNEHHbIX 3BEHbEB He
AonycKaeTcs.

B npouecce 3abMBKM HeNb3a AOMNYCKaTb PacliaTbiBaHUSA MHBEKTOPA, TaK KaK 3TO NPUBOAMUT K
06pa3oBaHMIO 3aTPYOHOro NPOCTPAHCTBA U BbIOBUBAHMIO PAacTBOPA Ha MOBEPXHOCTb.

[na 3abUBKM MHBEKTOPOB NOA HAKJAOHOM cneayeT MPUMEHATb WabnoHbl UKW CneumanbHble
KOHAYKTOPbI, 06ecneymBatoLme 3a4aHHbIA YroN NOTrpyKeHUS.

Mpn 3aKpenneHun rpyHTOB Yepe3 npeaBapuTeslbHO NPobypeHHble MHBbEKUMOHHbIE CKBaXKWHbI



NHBbEKUMNOHHbIE CKBaXKMHbI A0NXHbl OblTb CTPOTO OPUEHTUPOBAHbI OTHOCUTENIBHO BEPTUKANN, HE
UMeTb TpewmuH n rnyboknx 60po3a Ha cTeHKax. Mo OKOHYaHUKM OYypPeHWUA CKBaXKMHbI creayeT
OYUCTUTb €e OT HACbIMHOMO FPyHTa A0 NPOEKTHOM rybMHbI C MOMOLLBIO CNEeunanbHOro CTakaHa
TMNA TPYHTOHOCA M 3aKpbiTb AepeBAHHOM NpPo6Koi. BblgaBaemMbl WIHEKAMW TPYHT O0MXKeH
ybupatbcAa ¢ Takum pacyeTom, 4ytobbl 0becneunTb MCNONb30BaHWE ero B nocieaylolem Ana
TaMMNOHWPOBAHUSA.

OTK/IOHEHUA CKBa)KMH M MHBEKTOPOB B MNJ1aHe U MO rybuHe He A0/KHbI NPEeBbIWaTh BENYMH,
YKa3aHHbIX paHee.

Ona npepynpexaeHua BblbMBaHMA PacTBOPa MPM HarHETAHWWU CKBAXKWMHbI Heobxoanmo Byputb
Ha ABOMHOM PacCTOAHMW APYr OT Apyra B NaHe, T.e. Yepe3 ogHy. [locne 3aBepLleHnA UHBEKLMUI
Nno MepBOW Fpynne CKBa*KMH NPOM3BOAUTCA BypeHue CKBAaXKMH U MHbELMPOBAHME PACTBOPOB B
CKBaXXMHbl BTOPOM o4epeau.

BypeHne MHBEKUMOHHbBIX CKBAYXXMH A/1A BCMOMOTraTe/IbHOW LieMeHTaLMM KOHTaKTa GyHAAMEHTA C
OCHOBAHMEM NPU CUAMKATM3ALUN U CMONM3ALUN TPYHTOB MOJ, CYLLECTBYIOWMMMU COOPYHKEHUAMMU
peKoMeHAyeTCcA NPOU3BOAUTb KOOHKOBbIMM CTaHKaMM, CRANOWHbIM 33aboem ¢ npoayBKoOW
BO34yXOM. B CTECHEHHbIX yCN0BUAX A0NYyCKaeTcA bypeHne NHEBMOYAAPHbIMU CTaHKaMMU.

BypeHune BeaeTcs HAKOHHbIMW CKBaXKMHaMM Yepes3 06paTHYHO 3acbinKy C YCTaHOBKOM 06caaHOM
Tpybbl, 3aTEeM MO PyHAAMEHTY C HEBONbLINM 3arnyb6AeHUEM B FPYHTbI OCHOBAHUA.

PaccTtoaHue mexay ckBaxkuMHamu 2-3 m. MpoeKTom AonxkKHa ObiTb onpeaeneHa o4epeaHoCTb, B
COOTBETCTBMW C KOTOPOM AOMNYCKAETCA OAHOBPEMEHHOE OYPEHNE U UHBEKLUS CKBAXKUHbI.

CunmKatmnsayma U CMOU3aLUA TPYHTOB

CunAmMkaTM3aumMa M CMO/IM3auMA TPYHTOB, KaK OAMH W3 BMOOB nNpomssoactBa paboTr B
CTPOUTENLCTBE, NPeAcTaBAAeT coboi XMMUYECKYD 06paboTKy rPYHTOB Pas/iMyHbIMK peareHTamm
HarHeTaHMEM WX B 3aKpen/fAemble T[PyHTOBble MacCMBbl NoA JAaBaeHMem. B pesynbraTte
[OCTUraeTca UefeHanpasBaeHHoe, HeobpaTMMoOe W [O0Ar0BEeYHOE YAy4YleHUE CTPOUTENbHbIX
CBOWCTB PYHTOB.

C XMMWYECKOM TOYKM 3pPEeHMA OCHOBY CUIMKATM3aUMM WM CMOJIN3ALMW TPYHTOB COCTaBAAET
AB/IeHNEe KOHZAEHCAUMM HEOPraHMYEeCKMX W OPraHMYEecKUx MONMMEPOB (Kpenutenen) npu ux
B3aMMOLENCTBUM C KOAryaaHTaMu (OTBEPANTENAMM) U 3aK/IHOYAETCA B OTBEPKAEHUM NOMMEPOB B
nopax M TPeWMHax TPYHTOB, YemM W 0bOEecneymBaloTCA YKa3aHHble BbllWe MOMOXKUTENbHbIE
N3MEHEHMA UX CTPOUTENIbHbBIX CBOMCTB.



B KauvectBe erHMTeﬂeﬁ NMPUMEHAKTCA BOAHbIE PACTBOPbl CUZIMKATa HATpPUA (HeOpFaHW-IeCKMﬁ
I'IO!'Il/IMep), a TaKXe pacTtBoOpbI Kap6aMM,ﬂ,HbIX n Apyrmx CHUHTETUYECKUX CMON (OpFaHW-IeCKMe
I'IOI'Il/IMepr). B KauectBe OTBepAMTeﬂel‘a NMPUMEHAIOTCA pPa3qiIndHbleé HeOopraHn4eckne wu
OpraHn4yeckne KMcaoTbl U CoNn C pas/iIMtd4HbIMU XUMUYECKUMU ,£|,06aBKaMM,' B OTAE/IbHbIX CNy4aAax
oTBeEpPAUTENIEM MOXKET ObITb XMMUYECKN aKTUBHASA YaCTb CaMMX FTPYHTOB.

3aKpensieHne rPyHTOB Ha OCHOBE PACTBOPOB CUAMKATa HATPWA, HE3AaBUCMMO OT NMPUMEHAEMBbIX
oTBEpAMUTENel, HasbiBAETCA CUAMKATM3AUMENW HA OCHOBE KapbamuAHbIX M APYrMx CMOA -
CMO/IM3aLMEN, HA OCHOBE LLIEMEHTHbIX PACTBOPOB - LieMeHTaLuuen.

yqaCTBymmme B npouecce MHBEKUMOHHOIoO XMM3aKkpenseHnAa rpyHTos Xxmmmnyeckme BeLlectBa B
PacTBOpax Nan radbl Ha3biBalOTCA 3aKPENNAOWNMMN peareHTamm

Cmecb pacTBOpPOB KpenuTenen u oTsepanTeneit paboumnx KOHUEHTPaLUUA NpyU OAHOPACTBOPHOM
ABYXKOMMNOHEHTHOM 3aKPENJIEHNM TPYHTOB Ha3bIBAETCA resieobpasyrolleit CMechlo.

C TEXHO/IOTMYECKOW TOUYKM 3pEHUA 3aKpenieHme CUAMKaTU3aumMen U CMOAU3aLMelt 3aKnoYaeTcs
B HarHeTaHWW NoJa AaB/IeHUEM B NOPbl €CTECTBEHHbIX TPYHTOB OTBEPXKAAIOLMXCA U 3aKPENNAIOLLUX
FPYHTbI  XMMWYECKMX pPacTBOpPOB (ABYyXpacTBOPHbIA crnocob), waAM pacTBopa W rasa
(ABYXKOMMNOHEHTHbIM cnocob), wuaM oaHoro pacTtBopa (OAHOKOMMOHEHTHbIN Cnocob), wunu
reneobpasylowmMx cmecer U3 ABYX KOMMOHEHTOB (OAHOPACTBOPHbIE [ABYXKOMMOHEHTHbIE
cnocobbl). HarHeTaHWe 3aKpennslWMX PeareHToB B TPYHTbl OCYLLECTBAAETCA Hacocamu Wau
C’KaTbIM BO34YXOM W3 CreuuanbHbIX eMKOCTeN yepes 3arnybnsemble B FPYHTbl CneumanbHble
nepdoprpoBaHHble TPybbl (MHBLEKTOPbI) UAM Yepe3 WMHBLEKUMOHHbIE CKBa*KMHbI. 3aJaBaemble
NPOEKTOM PacCTaHOBKAa MHBEKTOPOB WM CKBAXMH B MJIaHE, Yr/ibl HaK/NOHa M HOPMbl 3aKauku
XMMpeareHToB No rnybuHe [0MKHbI 06ecneymBaTb CNIOWHOCTb MAacCMBA 3aKpPEenjeHHoro rpyHTa
WK ero 3aflaHHY KOHOUIypaLMIo U pa3mepbl COr/TacHO Ha3Ha4Ye€HHOM MPOEKTOM KOHCTPYKTUBHOM
cxeme 3aKpenaeHua. Ha pucyHkax 16 n 17 noKasaHbl NPUHLMNUA/bHBIE TEXHONOTMYECKME CXEMDbI
opraHvMsauumu paboT nNo CUAMKATM3aLMM U CMOAM3ALMM TPYHTOB B [BYyX BapuaHTax, C
NPUMEHEHNEM UHBEKTOPOB N MHBEKLIMOHHbBIX CKBaXKWH.



Puc. 16. Cxema opaaHu3ayuu pabom ro 3aKpenaeHuro 2pyHmMos Yepes UHbEKMOopPbI:
1 - Mecmo cKnaduposaHuUsa XuMmpeazeHmos; 2 - THe8MoyCmaHo8KU (uau Hacocel); 3 - eepcmak; 4 -
emMmKocms ¢ 8000U; 5 - Komnpeccop; 6 - eMKocmeb 014 npu2omosseHusa pabo4ux pacmeopos; 7 - Hacoc; 8 -
rnoz2pyxeHHole UHbekmopsbl, 9 - HaeHemaHue 3akpenaauux pacmeopos; 10 - 3aKkpenneHHbIl 2pyHm; B -

800a; PC - 3aKkpenasoujue pacmeopsl Uau cMecu.
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Puc. 17. Cxema opaaHu3ayuu pabom o 3aKpernsaeHuro npocadoyHbIX 1eCCo8bIX 2pYHMO8 Yepes
UHBEKUYUOHHbIE CKBAXCUHbI: 1 - CUAUKAMOpPA368apKa U pacmeopHslli y3esn; 2 - pacmeoposod; 3 - bypeHue

. - . e



Ona nosbllweHna 3GPEKTUBHOCTM (yBENMYEHUA NMPOYHOCTM U pafmyca) 3aKpenneHus rPyHTOB
O4HOPACTBOPHbIMM  cnocobamu  CUAMKATM3ALUMM U CMOAM3ALMKM, 33  WUCKIOYEHUEMm
OAHOKOMMOHEHTHOM CUANKATU3ALMM NPOCALOYHbIX JIECCOBbIX TPYHTOB, BO MHOTMX C/ly4asnx bbiBaeT
HeobxoaMmo unm uenecoobpasHoO NPoOU3BOAUTL MPeABAPUTENIbHYIO XMMUYECKYto 06paboTky
(aKTMBM3aLMIO) TPYHTOB OTBEPAUTENSAMM.

HeobxoanmocTb npeaBaputenbHO 06paboTKM PYHTOB OTBEPAMUTENIEM U HOPMbl €ro 3aKauku
YCTQHaBAMBAKOTCA W 334alOTCA NPOEKTOM MO pe3y/nbTaTaM CreuuanbHbiXx N1abopaTopHbIX
nccnenoBaHU M ONbITHbIX PABOT MO 3aKPENNEHUIO FPYHTOB B HAaTYPHbIX yc10BUAX. OBbIMHO HOPMY
3aKaykn OTBEpAUTENA AN aKTMBM3aLMKM MPUHUMAIOT M3 pacyeTa 3aMo/IHEHUS MM MOJIOBUHbI
obbema nop rpyHTa.

Mpn 3aKpenneHun TrPyHTOB CUAMKATM3aUMEen U CMOoAM3aumen noa  CywecTBYHLMUMMU
COOPYKEHUAMMU C BETXMMU TPELLMHOBaTbIMM dyHAAMEHTaMM (Hanpumep, Nog apXMTEKTYPHbIMU
NamaTHMKaMM) B KayecTBe BCMOMOraTe/lbHOrO MEepPONPUATUS MPOTUB BEPOATHbIX YyTeuyekK
3aKpennalWmx peareHToB 4epes MOMOCTM W TPewWMHbl B KNagKe MPOEKTOM MOMKET
npeaycmaTpMBaTbCA NpeaBapUTeNbHAA YNIOTHUTEIbHAA LemeHTauma GyHAaMeHTOB Ha KOHTaKTe
noAoLWBbl C OCHOBaHWEM, Ha3blBaeMas BCMOMOraTe/IbHOM LeMeHTaunen.

Heobxoanmble napameTpbl U AaHHbIe A5 BCNOMOraTe/lbHOM LieMeHTaLMM U COOTBETCTBYOLWME
peKomeHZauumn no NPon3BOACTBY PaboT Aat0TCA B NPOEKTE.

3aKkpensieHMe  rpyHTOB  cnocobamm  cUAMKATM3aLMM U CMOAIM3AUMKM  NPOU3BOAUTCA
NPenMyLLLECTBEHHO NOCPEeACTBOM BEPTMKANbHO M HAKAOHHO MOrPYXaemblX B FPYHTbl CBEPXY BHU3
WHBEKTOPOB MM 3a0ypMBaEMbIX MHBEKLMOHHbIX CKBAYKMH - C AHEBHOM NMOBEPXHOCTU, C OTMOCTKM,
AN U3HYTPU 30aHUA.

Ecnu B cuny cTeCHEHHbIX YCI0BUI MM MO UHBbIM NPUYMHAM 3aKpenaeHMe rPyHTOB NO TEXHOIOMMM
C BEPTUKANbHbIM 3arn1yb6/1eHMEM NHBEKTOPOB M CKBAXKMH HEBO3MOXKHO, TO MHbEKLMOHHbIE PaboTbl
NPW 3aKPenJieHWU TPYHTOB MO, CYLLECTBYIOWMMMN COOPYKEHUAMM CredyeT Npou3BOAUTb MO
TEXHONIOTUM C TOPWU3OHTA/IbHbIM 3arnyb6/IeHMEM MHBEKTOPOB WM  CKBAXKMH U3  CrNeumanbHO
NPOMAEHHbIX U 060PYA0BAHHBIX TEXHONOIMYECKMX BbIPabOTOK (KOMOALLEB, TPAHLLEN U LITONEH) U C
npeaBapuTeNbHbIM XMMUYECKUM 3aKpenieHnem UX CTEHOK ANA npenynpexaeHna BO3MOMKHbIX
Aebopmaunin coopyreHuin. JaHHble 0 KOHCTPYKUMKU UM pa3mepax TEXHOOrMYEeCKUX BblpaboTok, a
TaKKe apyrue pekoMeHAaLumm no Ux yCTpoMUCTBY A0/KHbI COAEPKATLCS B NMPOEKTE.

TexHos02UA cUAUKAMU3ayuu U cMoau3ayuu

Mpu ABYXPacTBOPHOW CUAMKATU3aUMW B TPYHTbI B NOC/eA0BaTe/IbHOM MOPSAAKE HarHeTaloT ABa
BOAHbIX pPacTBopa: PacTBOP CWUAMKaTa HaTpua (KpenuTtenb) M PacTBOP XAOPUCTOrO Kanbuua
(oTBEPAUTEND).



MNOTHOCTb pPAcTBOpa CUAMKATA HATPMA HA3HAYalOT B 3aBUCMMOCTM OT KoadoduuMeHTa
buNbTPaLMM rpyHTOB cornacHo 1aba. 8.

Tabauya 8
MNOTHOCTb pacTBOpA CUAMKATa HaTpMA Npu TemnepaTtype 18
KoadduumeHT dunbtpauum, 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 XNOpPUCTOro KanbuuA A0MAXEeH MmeTb NAOTHOCTb 1,26- 1,28 I'/CN\3, a BennunHy pH He
meHee 5,5. [Ona 6e3BOAHOrO X/JIOPUCTOTO  KafbUMA  YKA3aHHbIM  Be/IMYMHAM  NAOTHOCTU
cooTBeTCcTBYHOT 28-30 % 3HaYEHMA KOHUEHTPaALUN.

Mpy“ 0AHOPACTBOPHON CUAMKATM3AUMM U CMOSIM3ALMM B KAYecTBE OCHOBHbIX XMMWUYECKUX
MaTepunasoB MPUMEHAIOTCA BOAHble PACTBOPbl CUAMKATA HATpMAa U KapbamumgHblx CMOA, a B
KauyecTBe oTBepauTenen unm AobaBoK - consHadA, LWaBeneBada M KpemHedTOpUCTOBOAOPOAHAA
KUC/IOTbI, YINEKUC/bIA a3, a/toMUHAT HATPUA, a30THOKUC/bIM aMMOHUN, CyNbUTHO-CNMPTOBAS
bapaa, optodochopHaas KucnoTa, dopmamua, ISTUnaueTaT, KOHTakT [leTpoBa w Apyrue
XUMPEareHThbI.

PacTBopbl-KpenuTenu, MCcnosb3yemblie MPU CUAMKATM3ALUM U CMOAM3ALMWU TPYHTOB, AO/KHbI
YyOOBNETBOPATb Cneayowmm TpeboBaHUAM: BEAMYMHA MOAYNA CUIMKATA HATpMA OONYyCKaeTcs B
npegenax ot 2,7 go 3, ero nnoTtHocTb - oT 1,2 o 1,45 r/CM3 Npw 3aKpenaeHnn necyaHbiX rPYHTOB U
orl,1p001,2 r/cm® NpPW 3aKpenaeHnm NPoCcag0UHbIX FPYHTOB; NIOTHOCTb KapbammuaHOM cMoNbI - OT
1,08 no 1.18 r/cm.

Tabauya 9. KomnoHeHmeol 2eneobpaszyroujeli cmecu
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UAUKaT ,25- -20 MUH,
I Ao 13 ctoBogopoaHa | 1,1-1,08 0,12-0,2 5°C - 60 n06aBnatoT K
HaTpu , npu -
P A KMCNoTa P Kpenutento
MUH
OTBepgutenn
Cunukar AntomuHaTt PA
Il 1,15 1,05 0,2-0,25 60-180 muH [06aBnsoT K
HaTpuA HaTpuA
P P Kpenutento
Kpenutenb
Cunukat OpTodocdopH P
1l 1,19 1,025 3,4-6 60-600 mnH [06aBnsoT K
HaTpusA as KucaoTa
oTBEpPAMUTENIO



HaTpuA 1,30 pactBop no6aBnatoT K
moayna dopmammnaa Kpenutento
3,3-3,4
Kpenutenb
CMeLlnBatoT C
Cunukat KOHTaKTOM
dTunauyeTar,
HaTpuA 1,28- 0,02-0,04 MeTpoBa n B
Vv KOHTaKT 1,073 0,5-1,2 4
moayna 1,30 0,04-0,06 NONy4YEeHHY0
MeTposa
3,3-3,4 cmecb
nobasnsoT
3TUNauertar
Tabauya 10. KomnoHeHmsi 2030800 cunukamu3ayuu
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0,8 . Yrnekucnblivi ras 2 - 2,5 Kr,
Cunukat 1,19- Yrnekucabin
VI pna neckos obbema 4-6,5 CUNNKAT HaTpuA,
HaTpuA 1,3 ras B bannoHax .
nop YreKUCAbIN ras 2 - 4 Kkr
0,8 . Yrnekucnoliii ras 2 - 3 Kr,
VIl gna npocagoyHbix | Cuaukat 1,10- Yrnekucnoin
obbema 5-7,5 CUINKAT HaTpuA,
N1eCCOBbIX FPYHTOB HaTpuA 1,17 ras B 6annoHax .
nop yrnekmcnoin ras 3 - 4,5 kr

Tabnuya 11
Nn/n PeareHTbl dusunyeckoe coctoaHue

1 CuAMKaT HaTpKWA PacTBOPUMDbIHA Mnbiba

2 CTekno HaTpueBoe XugKoe Kngkoctb

3 XNIOPUCTbIN KanbLnii Komku

4 KpemHedTopmcTtoBOAOPOAHAA KNCNOTA Muakoctb

5 OpTtodocdopHas KnucnoTa Mnakoctb

6 Yrnekucabi ras CXUKEHHbIN ras

Mpy“ OAHOPACTBOPHOM ABYXKOMMOHEHTHOM CUAMKATM3aLUMKM MEecYaHblX FPYHTOB B HacTosllee

BpPEMSA NPUMEHAOT cnocobbl, NnpuseaeHHbIe B Taba. 9.

3aKkpenneHue

npocCaao4HbIX

NeccoBbIX

rPyHTOB

oCywecTBnAaroT

OAHOPACTBOPHbIM

OAHOKOMMOHEHTHbIM cnocobom CNNINKaTU3aUuMmM Ha OCHOBe O4HOIo PacTBOpPa CU/IMKATa HAaTPUA.



Ona ras’oBoW CUAMKaTM3aUMKM B HacToslee Bpems pa3paboTaHbl M NPUMEHAIOTCA [ABa
oT/IMYaloLMeca peLenTypoi cnocoba 3aKkpensieHMsa necyaHbIX U NPOCago4YHbIX 1ECCOBbIX MPYHTOB
(tabn. 10).

XrMuyeckme matepuasbl, NPUMEHSIEMbIE A/1A 3aKPENnIeHMa rPYHTOB cnocobamm cunmkaTmsaumm,
[OJIKHbI YA0BNETBOPATb TPEOOBAHMAM U TEXHUYECKMM YC/IOBUAM AEMUCTBYHOLWMX CTaHAAPTOB Ha
cuAnKart HaTpMA (*kmaokoe CTEeKNO), XIOPUCTbIN KanbLnii, opTodpochopHyto,
KpemHepTOPUCTOBOAOPOAHYO KWUCAOTbI, aAtOMUHAT HaTpuAa, Gopmamui, 3TUNALETaT, KOHTAKT
MNeTposa.

FTOCTbl m TY Ha HeKoTopble TexXHUYEeCKMe MaTepuanbl, MNPUMeEHAemMble MPU XUMUYECKOM
3aKpenneHnn rpyHToB cnocobamm cuamnkaTusaumm, npuseseHol B Taba. 11.

MpuMmeHsaeMbIA NPU CUAUKATU3ALMM TPYHTOB CUAMKAT HaTpua AOCTaBAAeTcA K mecTy paboTbl
nmbo B BUAE cUAMKAT-rbIGbI, 160 B BUAE pacTBopa NAOTHOCTbIO 1,4-1,5 r/cm.

B 3aBMCMMOCTM OT MUCXOAHbIX MATePUANOB CUIMKAT HATPUA BbIMYCKAETCA COAO0BbIM M COA0BO-
Cy/NibdaTHbIN.

CUNNKaTHbIM MOAYNb ABMAETCA rMaBHOM XapaKTEPUCTUKOM CUIMKATa HATPUA, onpeaensaoLen ero
COCTaB.

MNopg moaynem noapasymeBaeTCA OTHOWEHUME 4YUCNa TPaMM-MONEKY/ZT KpeMHE3eMa K Yucny
rPaMmm-mMmoNEKYT OKUCU HATPUA.

B npouecce npounsBoacTsa paboT moaynb ynotpebasembix pacTBOPOB CUIMKATA HaTpus (Kaxkaan
napTua) NOANEXUT KOHTPO/IbHbIM ONpeaeneHUsM.

PacTBOp cunKaTa HaTpuUA AOKeH oTBeyaTb TpeboBaHuAam [OCTa.

MNpUMeHsieMblt NPU OAHOPACTBOPHOM CUAMKATU3aLMW B KayecTBe oTBepauTens (KoarynadTta)
CU/IMKATa HaTPUS aNIlOMMHAT HaTPUA AOJIKEH YA0BNETBOPATL CAeayoWwmm TpeboBaHNAM:

= KaycTuyeckumit moaynb - 1,5-1,7;
" KPYMNHOCTb APO6AEHUSA - 5-6 MMm;
" Ha/inyMe HepacTBOPUMbIX B3Becen - 1-2 %.

KoarynaHT - KpeMHedTOpMCTOBOAOPOAHAA KWUCAOTA - ABAAETCA NOOGOYHbIM  MPOAYKTOM
npoussoactBa cynepdochata uM PochOpHOM KUCNOTbI M MNOCTAaBAAETCA B BUAE pPacTBOpa
nnoTHocTblo 1,1-1,2 r/cm.



MexaHu3mebl, u o6opydosaHue npumMmeHsemeole NpuU CUAUKaMU3ayuu u cmoausayuu

PaboTbl MO CUMAMKATM3ALUMM M CMOSIM3ALMM TPYHTOB [OJIKHbI BbINOMHATLCA CNELManbHO
oby4yeHHOM Bpuragoin ncnosHUTeNen NPU HaMYMK NPesYCMOTPEHHbIX MPOeKTOM 060pyA0BaHMA
M MaTeprasnos, U TONbKO Nocae onpoboBaHMA B MPOM3BOACTBEHHbIX YC/IOBUAX BCEro KOMIMJ/IEKTa
060pyA0BaHMSA, YCTAHOBOK M KOMMYHMKALNNA.

MpoaonkeHne paboT nocne BbINOJHEHUA NPeayCMOTPEHHOro NPOeKTOM Ha mnepBOHaYaslbHOM
sTane KOHTPONbHOIO 3aKpenneHua AOMNyCcKaeTcAa /AWlb MNpPW  MOJAYYEHUN MONOKUTEbHbIX
pe3ynbTaToB 3TOr0 MeponpuaTua. B MPOTUBHbLIX Caydyasax B MPOEKT BHOCATCA Heobxoaumbie
KOPPEKTUBDI, @ KOHTPOJIbHOE 3aKpenieHne NoBToPSAeTCS.

npOM3BOACTBO pa60T no CUNNKATU3AULUN N CMOAN3aUNN TPYHTOB NOCNEANOBATE/IbHO BK/IIOYAET
cnepgyrouimne OCHOBHbIE 3/1EMEHTDI:

" MOAroTOBUTE/IbHbIE M BCMOMOraTe /ibHble paboTbl, BKAOYAA NPUroTOBAEHWE PACTBOPOB;

®" paboTbl MO MNOrPYXEHU B TPYHTbl WHLEKTOPOB WM bypeHne © obopyaoBaHue
WHBEKLMNOHHbIX CKBAXKWUH;

" HarHeTaHWe 3aKpPennsaoLmX PeareHToB B FPYHTbI;

" M3B/IEYEHNE MHBEKTOPOB U IMKBUAALMA NMHDBEKLMOHHbBIX CKBAXKUH;

® paboTbl MO KOHTPOJIIO KayecTBa 3aKpenieHus.

ModzomosumernbHbie u ecnomozamensHbie pabomeol
[o Hayana OCHOBHbIX paboT Ha naoWazKe BbINOMHATCA MOArOTOBUTENIbHbIE U
BCNOMoraTesibHble PaboTbl.

PasbuBKky MeCT pasmMelleHMa CKBaKMH U 3abMBHbIX WMHBEKTOPOB cieayeT NpousBoAUTb OT
OCHOBHbIX OCEM COOPYKEHUM C AOMYCTUMbIMWN OTKIOHEHMAMM 15 cm.

B nepnog noarotoBUTE/IbHbIX pa60T cnepyer.

" BbIMOJIHUTb NOATOTOBKY M NIAHUPOBKY TEPPUTOPUM;

" Mo4BeCTM 3/1eKTPO3HEpPruo, BOAONPOBOA, a nNpuM HeobxoaAMMOCTM U  MAPONPOBOA,
obecneynTb KaHaAN3aUMIO;

" Mpu HeObBXOAMMOCTM 3aKPENUTb aBAPUMHbIE KOHCTPYKLMK BO M3beKaHMe 0bpyLieHus;

" Npu  HeobXxOAMMOCTM YCTAaHOBWUTb WHCTPYMEHTa/llbHble HabawogeHua 3a ocafKamu
byHOAMEHTOB;

" BbIMNO/IHATb Apyrve meponpuaTna, obecneumsarolime MNPOU3BOACTBO PAbOT M KOHTPOb
KauyecTBa 3aKpenseHus.

CocTaB 1 06beMm noAaroToBUTE/IbHbIX pa60T YTOYHAETCA NPOEKTOM.

B nocneaviolwmi nenvoa BCnoMmoraTelbHbIX baboT caenver:



" pa3sMecTUTb Ha NoLLAAKe XMMUYECKMEe peareHTbl 1 MmaTepuanbl, obecneyms Ux NpaBuabHOE
CKNaAMpPOBaHME N XPaHEHUE;

" CMOHTMpOBaTb o0bopyaoBaHWe W NOABOAAWME KOMMYHUKAUMWU, MOAKAOYMB WX K
3NEKTPOCeTH, BOAOMPOBOAY U ropavyemy BOAOCHAbXEeHMUIo, a B 3MMHUI nepuopa yTenams
BOZLO- M PACTBOPOHECYLLME MArUCTpany;

" npu obbeme 3akpenneHusa 6onee 10 Tbic. M rpyHTa 0bOpyAoOBaTb CTALMOHAPHbLIN Yy3en
NPUroTOB/NIEHUA PaCcTBOPOB;

" BbINO/MHUTb PA3METKy MECT MOrpy)eHUss WHBLEKTOPOB WAU OypeHuAa WUHBEKLMOHHbIX
CKBaXMH, 06ecneyms nx NJ1aHOBYIO U BbICOTHYHO NPUBA3KY;

" corsacoBatb 6e30MacHOCTb MPOM3BOACTBA PAbOT C 3NEKTPOHAZ30POM U JINLAMM,
OTBETCTBEHHbIMU 32 NOA3EMHbIE KOMMYHUKALNK;

" MPOWU3BECTU NPUrOTOBAEHMNE 3aKPENAAILLNX PACTBOPOB Pabounx KOHUEHTPaLMUIA;

" BbINOMHUTb KOHTPOJ/IbHbIE PAabOTbI MO 3aKPENNIEHUIO TPYHTOB COrNacHO YKa3aHWAM NpoeKTa.

EMKOCTU Ons NPUroTOBAEHMA PAcTBOPOB MPU CUAMKATMU3ALMU U CMOAMU3ALUN TPYHTOB Ceayet
M3roTaBAMBaTb C TaKMM pacyeTom, 4Tobbl MX KO/MMYECTBO M 0b6bembl obecneynsanu
b6ecnepeboiHyto paboTy yyacTKa cornacHo rpadumKky. EMKOCTM [0MKHbI 6biTb 060pPYA0BaHbI
yCTPOMCTBAMM ANA NOAOIPEBa U NepemeLlnBaHMA PacTBOPOB.

Mpu paboTe ¢ KNCNOTaMM BHYTPEHHME MOBEPXHOCTU EMKOCTEN A0/IKHbI ObITb 'YMMUPOBAHbI UK
3alMLLEHbI KaKUM-TMBO ApyrMm crnocobom OT BO3AEWNCTBUA KUCAOT. BO3MOXHO npumeHeHue
€MKOCTeM 13 nNaacTuKa.

Ons NpurotoBneHUA pacTBOPOB MOryT ObITb WMCMNO/Ib30BaHbl KeNe3HOA0POXHble LUCTEPHbI
emkocTtbto 40-60 m, rae nepemelunBaHne BeAeTCA C MOMOLLbH CXATOro BO3ayxa.

[Ona KOHTpONA KayecTBa NPUroTaBAMBAEMbIX XMMUYECKMX PACTBOPOB Ha MJoLLaaKe HeEOb6XoANMO
UMETb cneaytowme nsmepuTenbHble Npnbopbl:

= TEepMOMETPbI C rpagynpoBKoi wkanabl ot 0 go 100 °C v ueHon aeneHuns 8 1 °C;

" CTEK/IAHHbIE MepHble UMAMHAPbI AN 0T6opa Npob pacTBopa eMmKocTbio 250-500 mn;

= apeoMeTpbl A5 onpeaesieHns NAOTHOCTU PacTBOPOB C AManasoHom nsmepeHuin ot 1,01 go
1,5 r/cm v ueHon aeneHnsa 0,001 r/cm.

XMMMYECKMe pacTBopbl Paboymx KOHUEHTpPaLMiA NPUroTaBAMBAOTCA pasBeAeHMeM pPacTBOPOB
NCXOAHbIX KOHUEHTPALUMA YUCTOM BOAOM A0 NIOTHOCTU, YKa3aHHOW B MPOEKTE UAN HAa3HAYEeHHOM

nocsie KOHTPOJZ1IbHOTO 3aKpensieHnA.

Konnyectso BoApl, AO6aBI'Iﬂ€MOG K pacTtBopy MCXOAHOVI KOHUEeHTpauunn npu npurotoBaeHuUu
pacTtBopa pa6oqeﬁ KOHUEHTPpaunn, Haxogntca KaK pa3HOCTb 06BEMOB 3TUX pacTtBOpOB.

MOUroTOBNEHHbIEe DacTBODbLI LeiecoobnasHO 10 UX HarHeTaHMg OoTLLUMBATh B TeueHue 1-3 4 nocne



HazHemaHue 3aKpenaalowux pacmeopos 6 2pyHmbl

[Nna HarHeTaHWs 3aKPenasaloLWMX PacTBOPOB B TPYHTbl caedyeT NPUMEHATb NMHeBMaTU4YecKue
6aKn, Hacocbl, 1M60 YCTaHOBKKM, CMOHTMPOBaHHble Ha 6a3e A403MPOBOYHbIX arperatos (puc. 18-20).
MocnepHue NO3BOMIAOT OCYLLECTBNATb HEMPEPbIBHOE NPUroTOB/IEHME M HAarHeTaHMe pacTBopa C
PerysiMpoBKOM ero NJIOTHOCTU U pacxoza.

MpumeHsemoe obopyaoBaHMe [O0/MKHO obecneuymBaTb NoAdepKaHue Tpebyemoro perkuma
HarHeTaHua (nnaBHOe HapacTaHWe pacxoda pPacTBopa BO BpemMeHU ¢ duKcauuen aaBneHus).
Pexum HarHeTaHuA oTpabaTbiBaeTCA B NPOLLECCE KOHTPO/IbHbIX PaboT.

Puc. 18. TexHon02u4YecKue cxemMosl HG2HEMAaHUA 3aKpensarnuwux pacmeopos 8 epyHmel

a - c ucrnonv3osaHuem rnHesmobaka; b - Hacoca; 8 - 003UpP0B8O4YHO20 azpezama; 1 - nHeeMobaK; 2 - Hacoc;
3 - 003uposoYHsbIl aepezam; 4 - eMKOCmb ¢ pacmeopom; 5 - cmecumens; 6 - pacrnipedenumens; 7 -
cYemyuKuU pacxooa; 8 - UHbeKmMopbl.

ObopyaoBaHWe AnA HarHeTaHuA pacTBopoB (puc. 18) AonKHO 6biTb OCHALLEHO chaeadylowen
KOHTPO/IbHO-U3MEpPUTENbHOM annapaTypo:

= 06ObIYHbIMW IMOO 3NEKTPOKOHTAKTHBIMM MaHOMETPAMM, PACCYUTAHHbIMM Ha AaBiaeHue A0
0,6-1 MMa c ueHol aeneHns wKanbl 0,01 Ma;

" CYeTYMKAMM pacxoda C NOrpeLiHOCTblo MamepeHua Ao +2 % un ueHon aeneHus He bonee
0,005 m;

= CEKYHAOMEPOM W/ YacaMM.

LWLnaHru gns nodaym pactBopa A0MXKHbI ObiTb paccumTaHbl Ha pabouyee aasneHue 0,6-1 Mla u
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HarHeTaHne pabouyero pacTBopa AO/KHO NPOU3BOAUTLCA MO 3axogKam B obbeme U B
TEXHO/IOTMYECKOM NocC/ieaoBaTeNbHOCTU, NPeayCMOTPEHHOW NpoekTom. KoandyectTBo pactsopa M
€ro NAOTHOCTb, MOPAAOK HarHeTaHWA M BEIMUYMHA 3aX0/0K, a TaKXKe AMaMeTP CKBaXKUH MOryT bbITb
N3MeHeHbI NPOEKTHOM OpraHu3aLumMelt No pesybTaTam KOHTPO/IbHOrO 3aKpenieHus.

Mepea HarHETaHMEM PeareHTOB B FPYHTbl MHBEKTOP AO/IKEH ObiTb NPOMbIT BOAOM MAM NpoayT
BO34YyXOM Mo, AaBNEHMEM, He MPEBbILLAOWMM NPeAeNbHO A0NYCTUMOro AaBAEHUA, YKa3aHHOro B
npoekte. KonuyectBo nogaBaemoi BOAbl AONXKHO Has3HayaTbCA TakKMmM 06pa3om, 4TOObI
obecneunTb ocBobOXKAEHNE OT pacTBopa NepdopPUPOBaHHON YaCTU MHBEKTOPA MW AENCTBYIOLLEN
YaCTU CKBAXKMHbI.

MopAaAOK HarHeTaHWs PacTBOPOB MO rybMHe 3aBUCUT OT cnocoba MOrpy*KeHus, xapakrepa M
CTEMEeHN OAHOPOAHOCTM T[PyHTa NO BoJoONpoHMuaemocTn. OuepeAHOCTb YCTAHABAMBAETCA
NPOEKTOM.

I'IpM ,ELByXpaCTBOpHOI‘a CUNNKATU3aUNU TPYHTOB B CNJIOLUHOM MaccunBe XUOKoe CTEK/I0 U pacTBop
XNOPUCTOIO KasbuUMA HArHETarTCcA pAdaMn C 4YepenoBaHMEM HUHDBEKTOPOB Y4Yepe3s OAUuH pAad.
PaCTBOp XNOPUCTOro Kanbuna cnegyet HarHeTaTb Kak MOXXHO 6bICTpee nocne HarHeTaHuA XNAaKoro
CTeKna.

Mpwu ABYXpacTBOPHOM cnocobe CMAnKaTU3aLUUM NecHaHbIX TPYHTOB KaK bl PacTBOP HarHeTaeTcs
oTAeNbHbIM Hacocom. CmelleHMa pacTBOPOoB B BaKax, WNaHrax, Hacocax U MHbEKTOPax AONycKaTb
Henb3s. O6opyaoBaHWE, WCMNO/Ib30BAaHHOE AN  HArHeTaHWs  KUAKOro  CTeK/la, MOXKeT
MCNO/Ib30BaTbCA U A1 HAarHeTaHWs PacTBOPa X/10PUCTOro KanbLmaA (MM HaobopoT) TONbKO nocne
TLWATEeNbHOM NPOMbIBKM €ro ropsiyein Bogon.

MpW CNNOWHOM 3aKpenaeHMM MeckoB OAHOPACTBOPHbLIMM CNocobaMn CUAMKATU3aALMKU WU
CMO/IN3aLLMN PaCcTBOPbI HAarHeTaloTCs PsAAaMM MHBEKTOPOB NOC/ieA0BaTe/IbHO, T.€. B NEPBbIN paa,
3aTem BO BTOPOM U T.4. B pAgax pacTBOpbl HArHETAKTCA Yepes OAMH MHBEKTOP.

[asneHne Npu HarHeTaHMU PAcTBOPOB B FPYHTbI YCTaHAB/IMBAETCA MPOEKTOM U KOPPEKTUPYETCA
Nno pe3y/ibTaTaM KOHTPO/IbHOIO 3aKpenneHus.

Mpw 3aKpensieHUN FPYHTOB MO, CYLLECTBYIOLLMMMN COOPYKEHNAMM OHO HE A0/IKHO NPEBOCXOAMUTb
HarpyrKatoLLero AaBaeHma no noaolse pyHAaMeHTOB.

3aernneHme necyaHbIX TPyHTOB OAHOPACTBOPHbIMMN  OBYXKOMMOHEHTHbIMMU cnocobamm
CUANKaTU3aumMm “n CMOJIM3alMn peKomMeHayeTCcaA npons3soaunTb Mo TEXHO/IOTMYECKON CXeme

OopraHn3aunn MHbEKUNOHHDbIX pa60T, cornacHo puc. 18, COCTaBNEHHOM Aana cayyaa cMoamsaunn.

XUMUUYECKUEe beareHTbl MO 3TOM cXxemMe XDaHaTca B chelumasbHO OTBeZleHHbIX ANd 3TOM uenuv



yactei emKkoctn 8. Cmosia nogaeTca CO CKAafa HacoCoM, 3aTem rOTOBbI PacTBOP CMOJIbI
CaMOTEKOM MocTynaeT B OAMH W3 [003aTOpPoB, 060pPYyA0BaHHbIX BOAOMEPHLIMW CTEKAAMU C
TapMPOBAHHOM WKaNoK. B 3TOT e A03aTop CaMOTEKOM NOCTyNaeT KUCA0Ta U3 MepPHON emMKocTh 4
B 33aZ@aHHOM KosinyecTBe. [MpUroToB/IEHHbIN reneobpasyowmii pacTBOpP MOCTYNaeT K Hacocy U
3aKauMBaeTCcA B UHbEKTOP.

Mo mepe pacxonoBaHMA reneobpasytoLLero pacTeopa U3 Nepsoit NOOBUHbI EMKOCTU BO BTOPOM
NONOBMHE rOTOBUTCA HOBbIN 06beM pacTBopa.

Ona npurotoBneHus paboyero pactBopa KUCAOTbl U3 LUUCTEPHbI KOHLLEHTPUPOBAHHASA KUC0TA
CaMOTEKOM MNepennBaeTca B EeMKOCTb 2, 3ariyb/fieHHylo B 3eMIl0 U NpeaBapuTesbHo
HanoNHEHHYIO BOAOM B pacyeTHOM Konudectse. OTCloga KWUC/IOTa MepeKkaumBaeTca HAacocom B
€MKOCTb, YCTAHOB/IEHHYIO Ha 3CTakage. B 3TO eMKOCTM NpoOM3BOAAT OKOHYATE/IbHYH A0BOAKY
NJIOTHOCTU KWUC/IOTbl A0 33a4aHHOW BeAWYMHbL. M3 eMKOCTM 4epes3 CUCTeMy KpaHoB pabouuii
pPacTBOP KMCNOTbl CAMOTEKOM MOCTYyNaeT B [03aTOp, CAyXKaWMM ANA NoAayn 3afaHHOro obbema
KMCNOTbl B CMECb C KpenuTenem.

BennMumHa pacxoga NpW HarHeTaHUM 3aKPEnaAlLWMX PacTBOPOB WM CMecell OT OAHOro
MHbEKTOpPa WAW OENCTBYIOWEN YacTU CKBaXKMHbI Ha3HaA4yaeTca MNPOEKTOM W YTOYHAETCA npu
KOHTPONIbHOM 3aKpenneHun. B npouecce HarHeTaHWA BeAMYMHA PACXOAa MKUAKUX peareHToB
KOHTPOAIMPYETCA NO PacXOA0MEPHOM LLKaNe UAN CHETYMKY-PaCXo40Mepy.

Mpw 3aKpenseHun rPyHTOB MO, BHOBb CTPOALLMECA 34aHUA ANA NpeaynpexaeHua BblbMBaHMA
pacTBOpa Ha MOBEPXHOCTb HaZ 3aKpenaaeMbiM MaCCMBOM A0/1KeH ObITb OCTaB/EH 3aLLMUTHbIN C/I0M
rPyHTa TONWMHOMN He meHee 1 M. BMecTo 3alUNTHOrO CNoA U3 TPYHTA MOXKHO YCTpanBaTb HETOHHYHO
nAnTy TonwmuHom 10-15 cm mapkm He meHee 50. 1na 6ypeHua CKBaXKMH UK 3aOUBKU MHBEKTOPOB
B MN/INTE OCTaBNAKOTCA OTBEPCTUA.

MpY HapyleHWM HOPMANbHOrO XOoAa Npouecca HarHeTaHWA pacTBOpa B TPYHT HarHeTaHue
cnepnyeT NpeKkpaTUTb U BO30OHOBUTL TOIbKO NOC/E YCTPAHEHUS NPUYMH, BbI3BABLUMX HapyLUEHUA.

HarHeTaHne pacTBOpPOB [AOMycKaeTcA MPOM3BOAMTb NpU  TemnepaTtype TrpyHTa B 30He
3aKpenseHns He HMxKe 0 °C.

Ons obecneyeHna KayecTBEHHOM MPOMWUTKKU FPyHTa Npu paguycax 3akpennenua 0,7 m n bonee
BA3KOCTb PAaCTBOPOB CU/IMKATa MOXKET ObiTb CHMMKEHa A06aBKoM naactuduKkaTopa uam noaorpesa
no temnepatypbl 40-60 °C.

Mpw rasoBoM cUAMKaATU3aLMM MOPALOK HarHeTaHWA PacTBOPOB YCTAHaB/MBAETCA MPOEKTOM W
YTOUYHAETCA B MNPOLECCEe KOHTPO/IbHOrO 3aKpenneHus B chaedylowein nocaeaoBaTe/lbHOCTU:
YFNEeKUCAbIN ras, pacTBOp CUIMKaTa HaTPUA 1 CHOBA ras.



Ona HarHeTaHuma YINEKUCNOro rasa B TPYHT NPUMEHAKTCA cCaegyruiee o6opy,c|,08aHl4e n
KOHTPOJ/IbHO-U3MEPUTE/IbHAA annapaTypa:

= GaNNOHbI AN1A rasa;
" VYI/IEKUC/IOTHbIE PeayKTopbl, 060pyA0BaHHbIE 3/1eKTPooborpeBaTesibHbIM 3/1EMEHTOM (puc.
17);
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Puc. 19. Cxema HaezHemMaHus yaneKucs020 2a3d 8 2pyHMbl rpu 2430800 cunuKamu3ayuu ¢
ucrnosbL308aHUEM 371eKMpPoobozpesamenbHO20 31emeHma
1 - HanosbHbIe secbl; 2 - 6a0H C yeneKucssiMm 2a3om; 3 - pedykmop; 4 - anekmpoobozpesamesibHoili
anemeHm; 5 - nampy6ok; 6 - Kopnyc; 7 - 3A1eKmMpou30AaYUOHHAA Habuska; 8 - cnupans; 9 - Knemmeol,; 10 -
UHBEeKmMop.

" MaHOMETPbI BbICOKOIO M HU3KOTO AaBneHua (LeHa aeneHua He 6onee 0,01 MMa);

= Becbl 4N1A onpeaesieHnA pacxoga rasa Cc npegesom B3BewmBaHnA 40 150 Kr U ¢ TOYHOCTbIO
He meHee 0,1 Kr;

" noHuKatowmi TpaHchopmaTop, obecneymBatoLLMin Ha HU3KOW CTOPOHE HanpsaxeHue 12B;

® HaMNOpPHbIe W/AHIM C BHYTPEHHUM gmnameTpom 12-19 mm, paccumTaHHble Ha gaBneHue 4o 1
MTMa.

HarHeTaHme yrnekmMcnoro rasa B rpyHT NPOU3BOAMTCA NJIABHO B PeXMUME 33a4aHHOI0 NPOEKTOM
OaBNEeHUs, onpeaeneHHOro NpPu KOHTPOIbHbIX PaboTax No 3aKPen/IeHMIO FPYHTOB.

BannoH ¢ yrnekucabim rasaom, 060pyA0BaHHbIN peayKTOPOM, yCTaHaB/IMBaeTCA Ha Becax. [ocne
B3BeLIMBaHMA BanNoHa ras yepes peayKTop MOAAeTcA MO WAAHTY K UMHBEKTOPY UAN UHBEKTOPY-
TamnoHy. Bo nsbexkaHne npomepsaHus peayKkTopa NocieAHUin nporpesaeTcs B npouecce pabot
3/IeKTpOHarpeBaTesibHbIM 31eMeHToM. o pasHuue maccbl 6annoHa 40 W Noc/ie HarHeTaHusa
onpeaenaeTca pacxos rasa.

[aBneHue npu HarHeTaHMK rasa ANA aKTUBU3ALMKN FPYHTA He A40/IKHO npesbiwaTth 0,15-0,2 MTa,
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Hapyu.leHme pexXnma nogayvyn rasa M npesbileHMeE npeaesibHbix 3HaYeHUM AaBHEHMﬁ MOXET
NPUBECTU K pa3pbiBaM FpyHTa, a C/1e40BaTe/IbHO, K HAPYLWEHUIO O4HOPOAHOCTU 3aKpenaeHnA.

MepepblB BO BPEMEHN MEXKAY HarHETAHMEM CUIMKATa M ra3a He A0/1KeH npesbiwaTtb 30 MUH.

PaccroaHue mexay WHbEeKToOpamnm Wan CKBaXMHaMM, 4Yepe3 KOoTopble OOHOBPEMEHHO
nponsBoanTCA HarHeTaHme rasa, 40N1>*KHO 6bITb HEe MeHee 6 pPaanycoB 3aKpenneHunaA.

MpY WMHBEKLUMOHHOM 3aKpenjeHuM FPyHTOB BCeMM cnocobamm cbpacbiBaHWe [OaBNEHUA B
HarHeTaTe/IbHbIX CUCTEMAX MPU OKOHYAHMUM HArHETaHWS O0/IKHO MPOU3BOAMUTLCA MOCTEMNEHHO U
MmeaneHHo. Pe3koe cbpacbiBaHWe [JaBneHMA MOXKET Bbi3blBaTb NPOOKOBOE 3acopeHue
nepdopMpPOBaHHOMN YaCTU MHBEKTOPOB, 3HAYMUTENIbHO OC/IOXKHSAOLLLEE NPOU3BOACTBO PaboT.

Mocne OKOHYAHUA MHBEKLUMOHHbIX PAabOT MHBLEKTOPblI M3BJIEKAKOTCA M3 TPYHTA NpU NOMOLLM
rMAPABINYECKUX, PEEUYHBIX AOMKPATOB MW APYrUX NPUCNOCOBAEHUI FPy30NoaAbEMHOCTbIO 5-10 T,

Bo wu3bexaHue BbiOMBAHUA pacTtBopoB 4Yepe3 WMCNOoJsIb30BaAHHbIE CKBaXXMHbl nocnegHme
TAaMNOHUPYOTCA TPYHTOM, CMeLlaHHbIM C LLEMEHTOM B COOTHOLWWEHUN 8:1.

B KOHUEe cMeHbl Bce 060pyAoBaHWE, HaxoaAlleeca B COMPUKOCHOBEHMM C PacTBOPaMM, MPOMbIBAETCA
ropsyen BOAOM M NPOAYBAETCA CKATbIM BO34YXOM.

PaboTbl N0 BO3Be4EHUIO COOPYKEHUI CNOCO6OM «CTeHa B FPYHTE»

NoasemHsble COOpPyXeEHNA B 3aBUCMMOCTU OT TIMNOPOreocs1IormM4ecknx yCl'IOBMf/‘I n Fﬂy6MHbI
3a/10)KeHNA OCYyLLEeCTBAAKT pPa3HbiIMU CI'IOCO6aMM, OCHOBHbIE M3 KOTOPbIX OTKprTbIl;'I, «CTeHa B
FPYHTE» U cnocob ONyCKHOro Kosogua.

CyLWHOCTb TEXHONIOTUM KCTEHA B FPYHTE» B
TOM, 4YTO B TPYHTE YCTPauMBalOT BblEMKMU U
TpaHWeM pPas/IMYHON  KOHUrypaumm B
niaHe, B KOTOPbIX BO3BOAAT Orpakaatouine
KOHCTPYKLUMN NOA3EMHOr0 COOPYNKEHUS U3
MOHOJ/IMTHOIrO UK cO0pHOro *Kene3obeToHa,
3aTemM Noj 3alMTON 3TUX KOHCTPYKLUNA
pa3pabaTbiBalOT  BHYTPEHHEE  TPYyHTOBOE
A0PO, YCTPaMBalOT AOHWULLE W BO3ABUraloT
BHYTPEHHME KOHCTPYKLUMU.

Puc. 20. Ycmpolicm8o MOHOAUMHbIX

KOHCMDVKUUL o memoov «CmeHd 8 20VHmMe»

B oTeyecTBEHHOW TMPaKTUKE TMPUMEHSIOT



" CBAWHbIMA, KOrga OrparkAalouw,aa KOHCTPYKUMA obpasyeTcA M3 CRANOWHOrO  psaga
BEPTUKa/bHbIX 6YpOHabUBHbIX CBai;

" TPaHLWEWHbIN, BbINOJNHAEMbIN CMIOWHOM CTEHOW M3 MOHONUTHOrO 6eToHa MAM CHOpPHbIX
Kenes3obeToHHbIX 3/1eMEHTOB.

TexHonorMa nepcrnekTMBHa MNPy BO3BEAEHMM MOA3EMHbIX COOPYKEHUI B YCIOBUAX FOPOACKOWM
3aCTPOMKM  BOAM3KM  CYLLECTBYIOWMX  343aHWK, NPU  PEKOHCTPYKUMW  NpepnpuaTtuii, B
rMAPOTEXHUYECKOM CTPOUTENbCTBE.

C MCnonb30oBaHMEM TEXHOIOTUU «CTEHA B FPYHTE» MOTYT COOPYXKaTbCA:

" NPOTMBOPUALTPALMOHHbIE 3aBECHI;

" TYHHEAN MEeNKOro 3a/I0XKeHUs AN MEeTPO;

" MoA3eMHble rapaxu, Nepexobl 1 Pa3BA3KM Ha aBTOMOBU/IbHbIX A0porax;
" @MKOCTW A1 XpPaHEHUA KUAKOCTU U OTCTOMHUKY;

" GyHAAMEHTbI }KMUbIX U NPOMbILLIIEHHbIX 343aHUN.

B 3aBMCMMOCTM OT CBOWCTB FPYHTa U €ro BNAXKHOCTU MPUMEHAIOT ABA BUAA BO3BEAEHMA CTEH -
CyXOM U MOKPBbIA.

Cyxo# cnocob, npu KOTOpom He TpebyeTca IMUHUCTLIA PacTBOP, NPUMEHAETCA NPU BO3BEAEHUM
CTEH B Ma/IOB/Ia*KHbIX YCTOMUYMBBIX FPYHTAX.

CBaliHble CTeHbl MOTYT BO3BOAWUTbLCA KaK CyXMM, TaK U MOKPbIM crnocobom, npu 3Tom
nocnezoBaTesibHO bypuUTCca U BETOHMpPYEeTCA Kaxkaas cBas.

MoKpbiMm  cnocobom BO3BOAAT CTE€Hbl MNOA3EMHbIX COOPYXEHWMN B BOAOHACHILLEHHbIX
HeyCTOMYMBbIX FTPYHTaX, 0ObIYHO TPebyoWwmnx 3aKpenieHna CTEHOK TpaHLWel OT 0bpyLleHna rpyHTa
B npouecce ero pa3paboTkn n npu yknagke 6etoHHon cmecu. lMNpu aTom cnocobe B npouecce
paboTbl 3eMNEepPOMHbIX MallMH YCTOMYMBOCTb CTEHOK BbIEMOK W TpaHLWelh AocTuratoT
3aMOo/IHEHNEM WX TJIMHUCTbIMM PacTBOPaMM  (CycneH3MAmMM) C TUKCOTPOOHbIMKM CBOMCTBAMM.
TUKCOTPOMHOCTb - CNOCOBHOCTL PACTBOPA 3arycteBaTb B COCTOAHUM MOKOA U CAEPKMBATb CTEHKM
TpaHWwen oT obpyweHna, HO W  Pa3KMNKaATbCA OT  KonebaTenbHbIX  BO3AEWUCTBUMN.
B BbleMKax, OTpbITbIX A0 HEOO6XOAMMbIX TyOUHbI U WMPUHBI NOA FIMHUCTBIM PAcTBOPOM, 3TOT
pacTBOp MNOCTENEHHO 3aMeLaloT, MCNOo/b3ys B KAyecTBe HECyWwMuX WU  OrpakaatoLmx
KOHCTPYKLWIM MOHOJIUTHbIA OeToH, cOopHbie 3/1EeMEHTbl, Pa3/IMYHOrO pPoAa CMECU [UHbI C
LEMEHTOM WM APYIMMU MaTePUaNamMm.

Havnyywmmm TMKCOTpO6HbIMM CBOMCTBAMM o6na,c|,ar0T GEHTOHUTOBbIE  [/IUHBI. CywHocTb
AGVICTBMFI FTMNHUCTOINo PacTBOpa 3aK/K04YaeTCA B TOM, YTO CO34aeTCA rmapocCTtaTnvyeckoe AaBieHune
Ha CTeHKU ThaHLueun nbengdgrcTBViolLlee mX ObDVILUeHUKD. KbOoMe 3TOro Ha CTeHKax obbasveTcs



BblEMOK MO3BOJIAET OTKA3aTbCA OT TAaKUX BCMNOMOTaTE/IbHbIX U TPYOO0EMKUX pa60T, Kak 3abuBKa
WNYyHTa, BOAOMNOHMXEHNE U 3aMOpPa*KMUBaHNE TPyHTA.

Mpyn OTpbIBKE TpaHLIEen UCNO/b3yOT 000pyA0BaHME LIMKINYECKOTO U HENPEPbLIBHOIO AeNCTBUS;
00bI4HO WKpPKUHA TpaHwen coctasadeT 500...1600 mm, HO moxkeT goxoauTtb Ao 1500...2000 mm.
Ona pa3paboTKM TpaHWel noa 3alUTOM [IMHUCTOrO pPacTBoOpa MPUMEHSAIOT 3eMJIEPOMHbIe
MaLUWHbI 0bLlero HasHavyeHua - rpeidepnbl, AparnanHbl U 06paTHble nonaTbl; BypoBble YCTaHOBKU
BpalLaTe/NIbHOrO WM yAapHoro OypeHus M crneuunanbHble KOBLUIOBble, ¢pe3epHble U CTPyrosble
YCTAHOBKMU.

BypoBoe o0b6opyaoBaHMe MO3BOAIAET  yCTpamMBaTb  «CTEHYy B TPyHTe» B JIOObIX
FPYHTOBbIX YC/I0BUAX Npu rNybuHe 3arnybnenuns go 100 m.

HeuenecoobpasHo NPUMEHATb METO, «CTEHA B TPYHTE» B CAEAYIOLWMX CayYasX:

= B rPYyHTax C MyCTOTAaMWN WU KaBEPHaMM, Ha PbIX/IbIX CBAZIOYHbIX FPYHTaX;

® Ha y4yacTKax C ObIBLUEM KaMeHHOM KNaakoWn, 0610MKamu OETOHHbIX U Kene3obeTOHHbIX
3N1€MEHTOB, METANINYECKUX KOHCTPYKLNN U T.4;

" NpU HaZIMYUM HANOPHbIX NOA3EMHbIX BOZ, UM 30H 60/1bLION MECTHON GpUNbTPALLUM FPYHTOB.

Hanbonee npoctas TexHosnorMa paboT Npu yCTPOMCTBE MNPOTUBOPUILTPALMOHHBIX 3aBEC,
KOTOpble 06bIYHO BbIMOAHATCA U3 MOHOJIUTHOrO BETOHa, FNIMH TAMKE/bIX, IOMOBbIX U TBEPAbIX.
HasHaueHMe 3aBec - NpefoXpaHeHWe NAOTMH OT MNPOHWKHOBEHUSA BOAbl 33 TeNO MNJOTUHBbI.
MpoTuBOoPUNbTPALUMOHHAA 3aBeca MOMKET ObiTb NPUMEHEHA NPU OTPbIBKE KOTI0BaHOB ANA
npefoxpaHeHWs uMX OT 3aTonieHua noasemHbiMM  Bogamu. OTnagaeT noTtpebHocTb B
3aMOpPaXMBAHUN TPYHTA WAW  TMOHUMKEHMA YPOBHA T[PYHTOBbIX BOA, WUrNOGUILTPOBbLIMU
NMOHU3UTENIbHBIMW YCTAaHOBKaMW. 3aBeca - pelleHue MNOCTOAHHOro AEWCTBUA, B TO BPeMs Kak
OCTa/ibHble MeTO/bl MCNO/Ib3YIOTCA TO/IbKO Ha Nepuoa NpousBoAcTBa paboT, XOTA rPyHTOBbIE BOAbI
MOTYT 6bITb OYEHb arPeCcCUBHbLIMM.

PaboTbl MO OTpbIBKE TPAHLUEN, KaK M NMPOU3BOACTBO NOC/AeAyloWmX paboT, B ciyyae 6AM3KOro
pacnonoXeHma ¢yHAaMEHTOB CYLLECTBYIOWMX 34aHUA BbINOAHAT OTAENbHbIMU 3axBaTKamMu,
06bIYHO Yepes o4HY, T.e. NepBas, TPeTbs, BTOpan, NATas, YeTsepTas 1 T.4.

OnvHy 3axBaTKM GETOHMPOBAHWA Ha3Ha4yalT OT 3 40 6 M M ONpefenAlT MO CAeAy UM
KpUTEPUAM:

= ycnoBuAm obecneyeHmns yCToMYMBOCTM TPAHLIEN;
" MPUHATOW MHTEHCUBHOCTU BETOHNPOBAHMUS;

" TUMNY MalKMH, pa3pabaTbiBaloLLMX TPAHLLE;

" KOHCTPYKUWMWM M HA3HAYEHUIO KCTEHbI B TPYHTEY.



MocnepoBaTeibHOCTb PaboOT NPU YCTPOWCTBE MOHOJIMTHBIX KOHCTPYKUMIA MO METoAy «CTeHa B
rpyHTe» (puc. 20):

1) 3abypuBaHue TOPLIEBbIX CKBAXKMH Ha 3aXBaTKe;

2) pa3paboTKa TpaHLWeM y4yacTKamMu WUIM NOCNeAOBaTe/NIbHO Ha BCHO AJ/IMHY MPU NOCTOAHHOM
3aMO/IHEHUN  OTKPLITOM  MNONOCTU  OETOHMTOBBIM  PACTBOPOM C  OFPaHUYUTENSAMMU,
pa3aenArLMMIN TPAHLLEH Ha OTAe/bHble 3aXBaTKu;

3) MOHTaX Ha MOJIHOCTbIO OTPLITOM 3aXBaTKe apMaTyPHbIX KapKacoB WM OMycKaHWe Ha AHO
TpaHWwen 6eTOHONUTHbIX TPYO;

4) yknaaka 6eTOHHON CMecu MeToA4O0M BEepPTMKa/NbHO nepemMellaemoint Tpybbl C BbITECHEHUEM
rMMHUCTOrO PacTBOPa B 3aMacCHY €MKOCTb WM Ha COCeaHWI, pa3pabaTbiBaemblii y4acToK
TpaHLew.

ApmaTypa -  MPOCTPAHCTBEHHbIN  KapKac M3  CTaauM  nepuogmyeckoro  npodunn
OOMKeH ObITb  yKe TpaHweu Ha 10... 12 cm. T[epes onyckaHMem  apMaTypHbIX
KapKacoB B TPAHLUEK CTEPXKHWU LLenecoobpasHo CMaumMBaTb BOAOM ANA YMEHbLUEHUA TO/LMHDI
Ha/MNaeMon [MHUCTON NNEHKM W yBEAMYEHUs CUENNeHus apmaTypbl C OeTOHOM.
BeToHMpoBaHMe OCyLeCcTBAAIOT MEeTOA0M BEepPTUMKaNbHO nepemeliaemoi Tpybbl ¢ HenpepbIBHOM
YKNazaKoi 6€TOHHON CMecu M paBHOMEPHbIM 3aNO/IHEHMEM CMEeCbo BCEW 3aXBaTKU CHWU3Y BBEPX.
BeToHONUTHbIE TPYObI - MeTananyeckue Tpyobl anametpom 250...300 mm, TosLWMHA CTEHOK 8... 10
MM, TOP/IOBUHA - Ha 06beM TPyObl, CbeMHbIN KNanaH HUXKe FOPAOBUHbI, MbIXKWU U3 MELLKOBUHDI.

OFpaHW-I NUTENN PA3MEPOB 3aXBaTKU:

" npu rnybuHe TpaHweun Ao 15 m Tpybbl AMameTpom, MEHbLUMM LWNPUHBI TpaHwen Ha 30...50
MM; UX W3BNEKaloT 4epe3 3..5 4 nocne OKOHYaHMA OETOHMPOBAHWA Ha 3axBaTKe, U
obpa3oBaBLLAsACcA NO0CTb CPA3y 3aMN0JIHAETCS 6ETOHHOW CMEeChHo;

" npu rnybuHe TpaHweu Ao 30 M yCTaHABAMBAKOT OrpaHUYUTENb B BUAE CTA/NIbHOTO /INCTQ,
KOTOPbIN NPUBAPMBAETCA K apMaTypHOMY KapKacy; npu HeobXxoAMMOCTU NNCT yCUAMBAETCA
NPWBapKON LWBENNEPOB.

Mpu panuHe 3axBaTkM 6bonee 3 M OeToHMpOBaAHME OObIYHO OCYLLECTBAAIOT 4Yepe3 [ABe
6eToHONUTHblIE Tpybbl OAHOBPEMEHHO. [lnA MoBblWEHMA NAacTUYHOCTM 6eToHa U ero

yA000YyKNaAbIBAEMOCTU NPUMEHAIOT naacTueuumpyrowme pobaBku - cnupToByto  bapay,
cynepnaactTudurKaTopsbl.
MepepbiBbl B 6eToHMpoBaHuMM - pgo 1,5 4 netom u ago 30 MUH -  3MMOIA.

BeToHHyl0 cmecb yKNaabiBalOT A0 YPOBHSA, NPEBbLIWAOLWLEro BbICOTY KOHCTPYKUMM Ha 10... 15 cm
AN nocneaylowero yaaneHus cnos 6eToHa, 3arpA3HEHHOro IMHUCTBIMK YacTuuamu. Mpwu
NCNONb30BaHUN BUOPOYNIOTHEHUA BMOPATOPbI YKPENAAOT Ha HUMNKHEM KOHLEe 6eTOHONUTHOM
Tpybbl. Mpu Tpybax anvHoli Ao 20 M NPUMEHAIT oAMH BMbBpaTop, Npu anvHax Ao 50 m - aga
BUBDATODA.



Tpybbl Ha rpaHuue 3axBaTOK 06s3aTeNbHO M3BNEKAlOT. PaHHee U3BAeYEHME NPUBOLMUT K
pa3pyLlweHno KPOMOK obpasoBaBLuelics chepuyeckort 060104KK, YTO HeXKenaTenbHo, a nosgHee
NPUBOAMT K 3allleMNeHuto TPyObl MexKay 6eToHOM 1 3emnelt n TpebytoTca 3HauMTeNbHble yCuama
ANA ee usBnedeHus. NosToMy 4acTo NPOCTO CTABAT HEM3BEKAEMble MEePeEMbIYKU U3 IMCTOBOrO
)enesa, WBENNEPOB UAM ABYTaBPOB, 0653aTeNbHO NPUBAPMBAEMbIX K apMaTypHbIM KapKacam
COOpPYXeHUA.

NHorpa Ana yKpenneHua yCcTbs TPaHLEN OT Pa3pyLUEHMA U OCbINaHMA YCTPaMBatOT U3 COOPHbIX
3N1€MEHTOB UM MeTanna GopLIaXTbl - OTONOBKM TPaHLWeN rybuHon go 1 m ana ycuneHma BepxHux
CNOEB FPYHTA, UM 3TO TPAHLUEA C YKPEeNAeHHbIMWU Ha TNy6uHY A0 1 M BEPXHUMM YAacTAMMU CTEHOK.
HenoCTaTKM MOHONUTHOTO pPEeLUEHMA «CTEeHbl B TPYHTE»: yXyALAeTCA cuenseHne apmaTtypbl C
6eTOHOM, TaK KaK Ha MOBEPXHOCTb apMaTypbl HA/JIMMAKOT YaCcTULbl TJIMHWUCTOrO PacTBOPa; MHOTO
CNIOXKHOCTEM BO3HMKAET NPW NPOM3BOACTBE PAabOT B 3MMHUX YCIOBUAX, MO3TOMY, KOrAa NO3BONAOT
YCNOBUA, UCNOb3YIOT COOPHBIA M COOPHO-MOHONIUTHBIE BAPUAHTbI.

MprmeHeHWe c6opHOro KenesobeToHa No3BOIAET:

" MOBbICUTb MHAYCTPUANBHOCTb NPOM3BOACTBA PAbOT;
" NMPUMEHATb KOHCTPYKLMM PaLMOHANbHOM GOpMbl: MYCTOTHbIE, TABPOBbIE U ABYTABPOBbLIE;
" MMETb rapaHTUM KayecTBa BO3BEAEHHOrO COOPYKEHMUS.

HepoctaTku cbopHoro »kenesobeToHa: TpebyeTca cneunanbHaa TEXHONOTMYECKas OCHACcTKa Ans
W3roTOB/IEHUA U3AENNIN, KaXKAbli pa3 CBOEro CeYEHMA U AJIUHbI; CIOXKHOCTb TPAHCNOPTMPOBAHMUSA
M3OeNUA Ha CTPOUTENbHYIO MNJ/IOWAAKY; TPebyrTcA MOLLHbIE MOHTaXKHble KpaHbl; CTOMMOCTb
cbopHoro )enesobeToHa 3HauYUTENbHO BbllLE, yem MOHOJIUTHOTO.
BepTuKanbHble 3a30pbl MmeKay COOPHbIMKU 31eMEeHTaMM 3aMOJTHAKOTCA LEMEHTHbIM PAacTBOPOM MpU
cyxom cnocobe npoussoacTBa pabot. Mpu mMoOKpom cnocobe Hapy)KHyHO Nasyxy TpaHwewn
3aMONHAIT LEMEHTHO-NeCcYaHbiM PacTBOPOM, a BHYTPEHHIOW - MeCcYaHO-TPaBUIAHOM CMEChIo.
Hapy»Hoe 3anonHeHne B AanbHenwem byaeT CAyKUTb B KayecTse rugpounsonaymum. MNpumeHaoTt
[Ba BapMaHTa CBOPHO-MOHONIUTHOIO PELIEHMA:

1) HMKHASA YacTb COOPY)KEHMA A0 OMPEAENIEHHOrO YPOBHA COCTOMUT U3 MOHONUTHOrO 6eToHa,
BblLLEeNeXKalme KOHCTPYKLUUK - U3 COOPHbIX 3/1IEMEHTOB;

2) cbopHble 3/71eMeHTbl MPUMEHAIOT B BUAe oONanybku - 06AMLOBKM YCTaHaBAMBAOT K
BHYTPEHHEN NOBEPXHOCTU TPaAHLWIEW, HaAPY)KHAA MONOCTb 3aMO/IHAETCA MOHOUTHbLIM
beToHOM.

Mpw cTponTENbCTBE TYHHENEN M 3aMKHYTbIX B M1aHE COOPYKEHWUI Nocne YCTPOMUCTBA CTEH FPYHT
N3B/IEKAETCA M3 BHYTPEHHEM YacTu COOPYXKEHUS U ero OTBO3AT B OTBAJ, AHULLE BETOHUPYIOT UK
yCTpamBatoT GyHAAMEHTbI MO BHYTPEHHNE KOHCTPYKLMN COOPYIKEHUS.



MNMorpyeHue 1 noabEeM CTa/ZIbHbIX U LWUNYHTOBAHHbIX cBaun

LinyHmei JlapceHa u npoghunu om SBH.

WnyHt JNlapceHa oT SBH npeactaBnser coboit  y3kue
MeTaNINYecKkme XOoN04HOKaTaHHble npoduanM C  3amMKamu  Ha
NPOAO/bHLIX TPaHAX ANA FepMeTUYHOro 3auenneHusa OTAeNbHbIX
JINCTOB B OA4HY MOHOJIUTHYIO CTa/NIbHYIO CTEHY, YKPENIAIOWLYIO FPYHT.
WnyHTbl  npeacTaBneHbl  pasanyHbimm  popmamum  npoduns,
NO3BOAIOWMMU NOoA06paTb HaMbosee SKOHOMUYHbBIM BapUaHT AAA
onpeaeneHHbIX Ha 06bekTe TpeboBaHMI K NPOYHOCTU CTEHDI.

LLinyim Omeea - rnybokoh KopblToobpasHoi ¢opmbl ABAAETCA
CamMbIiM MpPOYHbIM. MaKMCManbHbIt MOMEHT conpoTusneHua ao 1400 cm® Ha MeTp nossosAer
MCNO/Ib30BaTb €ro Ha Ntobbix 06beKTAX C KOTN0BaHaMM, BeperoBbIMM ANHUAMM, CTPOUTENILCTBOM
OMop MOCTOB B BOAOEMAX, OTPe3aHUA FPYHTOBLIX BOA, U Ap.

LnyHm LP - menkon KopbIToo6pasHOM GOpMbl C MAKCMMa/ibHbIM MOMEHTOM COMPOTUBNEHUA
634 cm® Ha MeTp npeaHasHavyeH ansa paboTt npu HebonblMX TPeOOBAHUAX K MPOYHOCTU UAN MNPU
HEeobX0AMMOCTM OCTaBWUTb LINYHT B rpyHTe. Bnarogapa HW3KOM yaenbHOM macce npu 60nbLIOM
WMpPUHE nncToB obiagaeT NpMBAEKaTEIbHO HU3KOM CTOMMOCTbIO MOFOHHONO MeTpa YKpenaeHus.
KopbiToobpa3Haa d¢opma rapaHTUpyeT BO3MOMXKHOCTb pPaboTbl € 06bIMM  CTaHAAPTHLIMM
norpyatensmu.

UnyHmel ¢popmel Z u S 0b6nafatoT CamMoi BbICOKOM NMPOYHOCTbIO C MOMEHTOM COMPOTUBNAEHMA A0
1813 cm® Ha MeTp M MOTYT NPUMEHATLCA Ha BCeX OBBLEKTaX, rAe MPOEKT Mpeano/iaraeT TaKoid
npoounb. Lnpokne po 825 MM AUCTbI MO3BONAKOT 3HAYUTENBHO YMEHbBLWWUTL CTOMMOCTb
yKpenieHus obbekTa 3a c4eT He0bX0AMMOro MEHbLLETO KOIMYECTBA /IUCTOB, YEM Y KOHKYPEHLMMU.

Mpogunu 60a1Ho00bpa3HOU opmbl 63 3aMKOB NPUMEHAIOTCS B COCTaBe CreuuanbHbIX pam
Kpenu (cepus C-400) nam oTaeNbHO ANA NPOXOXAEHUA KOPOTKUX OTPE3KOB C MepeceKatoLmmu
06BbEKT KOMMYHMKaLUAMMU

MoHTaX WNYHTOBOro orpaxkaeHus Spunsvibrering | Slangerup DK u

(cmoTpeTb BMAEO B MHTEPHETE)



Cnosapb

Pa3buBouHbIA uepTexk — pabouunii yepTexk Npu NNAHMPOBKE OnaroycTpamBaemoro obbeKkTa ¢
NPUBA3KOM K 6A3MCHbIM JIMHUAM M KOHKPETHbIMM pa3sMepamm BCEX 3/1EMEHTOB, BK/IIOYEHHbIX B
NNAaHUPOBKY. B Tekcre T

AvHamunuyeckune npoueccbl — npoueccbl, ANA KOTOPbIX XapPaKTepHO 6b|CTpO€ n3meHeHne BO
BpemMeHun N NPOCTPaHCTBE. prekcre T

HuBenupHble penepbl — 3HaK, 3aKPENAOWMIA TOUYKY 3eMHOM MOBEPXHOCTM, BbICOTA KOTOPOM
OTHOCUTE/IbHO MCXOAHOM YPOBEHHOM NOBEPXHOCTM ONpeaeeHa NyTeM HUBEIMPOBAHUSA. s Tekcre 1

CKapnenb — MHCTPYMEHT AN r1aAKOoN 06pabOoTKM KaMHS. s rexcre 1

MonHaa cmeTHas CTOMMOCTM CTPOMUTENbCTBA — CyMMa AEHEMHbIX CPeAcTs, HeobxoAuMbIX Ans
OCYLLLECTB/IEHWNA CTPOUTE/IbCTBA B COOTBETCTBUM C MPOEKTHBIMM MaTepuaiaMm. srexcre 1



I Bonpocbl ana camonposepku

1. Buabli 6€HTOHUTOB NO XMMUYECKOMY COCTaBy?

2. KaKoe cBOMCTBO KOCBEHHO XapaKTepu3yeT Be/IMYMHA TOJILLUHDI
dunbTpaLUoOHHOI KOpKK?

3. CoctaB 6@HTOHMTOBOro NOpoLKa?



CnUcoK peKkomeHAYyeMon antepaTypbl

Ymoboel ckayame Heobxodumelli OOKyMeHmM, HaxXmume Ha He2o. Bce 0oKymeHmMebl

npedcmasneHsl 8 popmame pdf. lokymeHmMol HAXO009mMcA Ha cepsepe Akademuu.

IS S o

10.
11.
12.
13.

CHwmMN 3.01.03-84 «leoae3nyeckne paboTbl B CTPOUTENLCTBEY

MNocobue nNo Npor3BOACTBY reoaesnyecknx pabot B cTpoutenscree (K CHulM 3.01.03-84)

FOCT 24846-81 «I'pyHTbl. MeToabl n3amepeHusa aedopmaumnii OCHOBaHUM 34aHNI U COOPYIKEHNN»
CHuM 2.04.02-84* «BogocHabKeHWe HapyKHble CETU U COOPYIKEHUAY

CHuMN 3.05.04-85* «HapyKHble CETU N COOPYIKEHUSA BOLOCHAOKEHUS N KaHaNU3aLmMm»
PO-10-117-95 «TpeboBaHMA K yCTPONCTBY 1 6e30nacHoM akcnayaTaLmMm penbCoBbIX NyTei
KO3/10BbIX KPAaHOB»

CHwmMN 3.02.01-87 «3emAnfAHbIe COOPYHKEHUS, OCHOBAHUA U GYHAAMEHTbI»

CHuM 12-01-2004 «OpraHunsauma CTPOUTENbCTBA»

MNoctaHosaeHue ot 23 niona 2001 r. N2 80 «O NPUHATUM CTPOUTENBHBLIX HOPM U NPABUA
Poccuitickoit depepaumm «besonacHocTb Tpyaa B cTpoutenbctee. Yactb 1. Obwue TpeboBaHmA»
MZAC 12-52.2009 «YcTpoicTBo HabUBHbIX CBAN»

CHwmM 3.02.01-87 «3emnaHble COOPYKEHUA, OCHOBAHMA N GYHAAMEHTbI»

CHwmM 2.05.02-85 «ABTOMOBW/IbHbIE AOPOrU»

CHwmM 3.06.03-85 «ABTOMOBW/IbHbIE AOPOrN»




