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Benenne

MHTeHCMBHOE OCBOCHHE MOI3EMHOTO TIpOCTpaHCTBA OOJIBIIMX TOpOoaOB U METranoJjIMCOB BEACTCA B TUIOTHOM FOpOﬂCKOﬁ 3ac*rp01711<e C pa3B€IBJ'I€I—H—{OI>i CCTbIO
TIOA3EMHBIX BOJOHEC YIIINX KOMMyHMKaL[P].ﬁ.

B smx ycnoBusax 0coOEHHO aKTyallbHbI BOIPOCH! 00ECTICUEHHS COXPAHHOCTH CYIIECTBYOMIUX TTO3EMHBIX KOMMYHHKAIIHH, PACTIONIOKEHHBIX B 30HE BO3MOKHOTO
BJIMSIHASL HOBOT'O CTPOMTENIECTBA WM PEKOHCTPYKIMH (JJaJiee - CTPOMTENIbCTBA), a TAKIKE 3AIUTHI BO3BOAUMBIX COOPYKEHHI OT HErATMBHOTO BIIMSHUS HEHCTIPABHBIX
KOMMYHUKAIWH.

VTeuKkH U3 NOJ3EMHBIX KOMMYHHKALMH BBI3BIBAIOT TEXHOTCHHOE MOATOILICHHE M CY(h(O3HIO OKPYIKAIOLIEr0 IPYHTOBOrO MacCHBa U, KaK CIICACTBUE, YXYALICHHS
CTPOUTEIBHBIX CBOICTB IPYHTOB. BeiiecTBHe 9TOr0 BO3HUKAIOT MPOLIECCHI, OTPHIIATENBHO BIMSIOIIME HA HAJ@KHOCTh OCHOBAHMS OKPYIKAIOMINX 3/[aHUH U Ha
paboTy KOHCTPYKIIMI BHOBb CTPOSILIETOCS COOPYKEHHUS.

Jlo nocenHero BpeMeHU BOIPOCaM COXPAaHHOCTH CYIIECTBYIONIMX KOMMYHUKAIUI PU CTPOUTEIILCTBE HOA3EMHBIX U 3aNTYOICHHBIX 3/IaHUI U COOPY>KEHUH
YAETAIOCH HEeIOCTATOYHO BHUMAHKS.

B HacTosem CTaHAAPTE NpEIaracTcs CHCTEMHBIH MOJX0]T K 00eCTICYECHHIO COXpaHHOCTH NOJA3EMHBIX BOIOHEC YIIINUX KOMMyI-H/IKaI.II/H\//I, PaCIOJIOKEHHBIX B 30HE
BJIMAHWA HOBOT'O CTPOUTEIILCTBA. C’[aH,E[apT OXBAaTbIBACT IEPUOAbI IPOCKTUPOBAHUA U CTPOUTEIILCTBA HOBBIX 0OBEKTOB.

J17151 MCcTIoNb30BaHNS TAHHOTO CTAHAAPTA CTOPOHHUMU HayTHO-HC CIIEA0BATeNIEC KUMH, IPOSKTHBIMH, CTPOUTSIBHBIMU U AKCIUTYaTALMOHHBIMH OPTaHM3aIFSIMHI
cnexyer 3akmoants forosop ¢ HUMOCII um. H.M. I'epceBanoBa.
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U APYTUX OpraHu3aliiii, 00eceuHBatOIIIX SKCIUTYaTaLHIO MTO3EMHbIX BOJOHECYIMX KOMMYHUKALMHA.
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Safety of underground watercarrying communications
at the constructions (reconstructions) of underground
and deepened structures

Jara BBeenus - 1 anpeast 2007 r.
1 ObnacTs npuMeHeHUst

1.1 HacTosiwmii ctaHaapT NOAroTOBMNEH Ans obecneveHns eQMHOro noaxoaa k Bonpocam obcnenoBaHust, OLEHKN BIMSIHUSI, MOHUTOPUHIA U
obecneyeHnsi COXpaHHOCTU CYLLECTBYHOLLMX NOA3EMHbBIX KOMMYHMKAL M, PacrnoNnoXeHHbIX B 30HE BO3MOXHOMO BIIMSIHUSI HOBOTO CTPOUTENLCTBA
nMB0o PeKoOHCTPYKL MU,

1.2 CTaH,D,apT OopraHusalmnm CoCTaBlneH B pa3BuTue CyLeCTBYLWLNX HOPMAaTUBHbIX JOKYMEHTOB (He OTMEHAET N He BXOOUT B NPOTUBOPEYNA C
ﬂeﬁCTByK)mMMM HOpMaMun n I'IpaBVIJ'IaMVI).

1.3 Hactosawwmin ctaHaapT npeaHa3HadveH ans opraHusauuni, ocyLecTBNSLLMX U3bICKaHWSA, MPOEKTMPOBaHne, obcrieaoBaHne, MOHUTOPWIHT 1
BbINOSIHEHME paboT B 30HE PacrnonoXeHWs NoOA3EMHbIX BOAOHECYLLMX KOMMYHMKaLMIA (TENoceTb, BOAONPOBOA, KaHanM3awus, Aoxaesas
KaHanu3auus), okpy>KatloLLMxX NoLLaaKy CTPOMTENbLCTBA U NONaAatoLLMX B 30HY €ro BO3MOXHOMO BIIMSIHUS.

1.4 BHOBb CTPOSILLMICS MU PEKOHCTPYMPYEMbI OGBEKT, BrIM3pacrnonoXeHHble BOAOHECYLUME KOMMYHUKALIK U CYLLECTBYIOLIME 30aHWUS,
HaxodsLmecs B npejenax eaMHOro y4acTka reomaccvea, B3avMHO BRUSIOT APYr Ha Apyra U npeAcTaBnsioT cobol YacTu eAMHON reoTexXHNYeCKon
cuctemsl (puc. 1.1).



Pmynok 1.1 - CxeMa B3aMMHOIO BNUSAHUA cTposuierocs ob6bekTa, cyule CTBYHOLWUX Noa3e MHbIX KOMMyHVIKaLl,VIVI U cyulecTBylOoLlero sgqaHu
A

1.5 Pa6oTbl N0 0GeCNeYeHo COXPaHHOCTU CYLLECTBYHOLLIMX KOMMYHMKaL WA, a Takke Griv3pacnonoXeHHbIX 30aHUIA Y COOPYXXEeHUIA, NonaaaloLmx B
30HY BO3MOXHOTO BNUSIHUSA CTPOUTENbLCTBA, AOMKHBI BXOAUTb B COCTaB (TMGO ObiTh yBA3aHbl) paGoT Mo NPOEKTUPOBaHUIO U CTPOUTENLCTBY
cTposiLerocsi o6bekTa.

1.6 Ans onpefeneHus o6bema paboT Npu UHKeHEpPHbIX U3bICkaHUsX, 06CcrneJoBaHUY KOMMYHUKALIWA, OLLEHKe BIIMSIHUSA CTPOUTENLCTBA Ha
TeXHMNYecKoe COCTOsIHUE KOMMYHUKaLMi HEOBXOAYMO YCTaHOBUTL KaTeropuio CNOXHOCTU OXpaHsieMbIX KOMMYHUKALLUIA, KOTOpasi 3aBUCUT OT MUX
YPOBHS OTBETCTBEHHOCTM (TaGn. 1.1), ypOBHSI OTBETCTBEHHOCTM CTPOSILLETOCs 0GbEKTA U UHXEHEPHO-TEONOMMYECKVX YCIIOBUIA.

Tabmmna 1.1 - YpoBeHb OTBE TCTBE HHOCTU NMOA3€ MHbIX BOAOHE CYLIMX KOMMYHUKaLUn

YPOBCHB OTBETCTBEHHOCTH XapaKIepHcha TIOA3EMHBIX BOJOHEC YIIIUX KOMMyI-H/]KaHHﬁ
TloBbI1IEHHBII TonoBHble COOpPYKEHUA TeHJ'IOCHa6)K€HI/ISI, BOZ[OCHa6>KeI—H/IS{ W KaHaJIM3aluy, UX NOABOIAIIUE U OTBOAALLIUC Ipy60np030m>1.

KananmsalmoHHble KOJUIEKTOPBI, BOAONPOBO/IHBIC MAarHCTPAIIH, OOIIHE KOJUIEKTOPBI MOJA3EMHBIX BOJOHECYIIINX KOMMYHHKAIWIT 1
JIpyTHe TOA3EMHbIE BOJOHECYIINE KOMMYHHKALMH KU3HEOOECTICUEH S TOPOA, MPOXOIAIIHE IO TPAaHCTIOPTHEIMH MarkiC TpasIMH,
B JKIJIOH 3aCTPOMKE WIN B 30HE BJIMHHSA Ha HUX

HOpMEU'[BHT:Iﬁ VinaHbIe 1 BHYTPUKBAPTAIIBHBIC CETU ITOA3EMHBIX KOMMyHPlT(aL[Mﬁ Pa3IMIHOTO Ha3HAYCHUS.

KananizaipioHHbIe KOJUIEKTOPBI, BOIOMPOBO/IHbIE MArHCTPAIH, OOIINE KOJUIEKTOPBI TIOJ3EMHBIX BOJOHEC yIINX KOMMYHHUKAIII U
JIpyTHe MOJ3EMHbIE BOJOHECYIIFE KOMMYHHUKALMU JKU3HEO0ECTICUEHHs TOPO/ia, HE MPOXOSAILHUE 10| TPAHCIIOPTHBIMU
MarucTpaisiMy, paclooKEHHbIE BHE XKWION 3aCTPONKU M BHE 30HBI BIIMSAHHSA HA HUX

1.7 [ins ycTaHOBNEHNs KaTeropum CroXHOCTU NOA3EMHbIX BOAOHECYLLMX KOMMYHUKaLIMIA BBOAATCS TpW reoTexHudeckne kateropuu: | (npoctas), Il
(cpenHen cnoxHoctwn) u Il (cnoxHas), KoTopble onpeaensaTCs B COOTBETCTBUM € Tabn. 1.2.

Tabmnna 1.2 - FeoTexHMYe CKMe KaTeropum nopse MHbIX BOAOHE CYLIMX KOMMYHUKaLUM

Kareropmu ¢10)KHOCTH HEDKEHEPHO-TE0JIOT MIECKHX TeoTexHMUeCKast KaTeroprsi KOMMYHHKALWN TIPH YPOBHE OTBETCTBEHHOCTH CTPOSILErOCs OOBEKTa
yCII0BHiA ToBbIIeHHBIH Hopmainbhbiii ToHwxeHHbIi
Ilosvtuennotit yposenv omeemcmeenHOCHU NOO3eMHBIX 6000HECYUUX KOMMYHUKAU UL

IpocTas 1 11 I*
CpenmHeii cioxHOCTH 111 111 11
CroxxHast I 111 I
Hopwannuiii yp omeemc ‘MU NOO3EMHBIX B000OHECYUUX KOMMYHUKAUUIL

Ipocrast 11 11 I*
CpenHeit coXHOCTH 111 11 I*
CrnoxHas 111 111 11

* OTCYTCTBYIOT CTPYKTYpPHO-HEYC TOIUMBEIE TPYHTHI M ONIACHBIE HIPKEHEPHO-TE0JIOTMIECKHe MPOLECCHI.

IIpumeuanne - | - npocTas reoTexHuyeckas kateropus; Il - cpegHeln CnoxHOCTU reoTexHuyeckas kateropus; lIl - cnoxHas reotexHuyeckas
KaTeropusi.

1.8 Ans cpeqHel 1 CIIOXHOWN reoTexHUYECKVX KaTeropuii oxpaHsieMbiX NoA3eMHbIX KOMMYHUKALMIA crieflyeT NpefycMaTpyuBaTh: PACUYETHYHO OLLEHKY



BINUSIHWSI HOBOTO CTPOUTENbCTBA (PEKOHCTPYKLMK) Ha NOA3EMHbIE BOOOHECYLLME KOMMYHMKALLUMW; Fe0TEXHUYECKUA MOHUTOPUHI KOMMYHUKaLLUIA.
1.9 OcHoBHbIMM 3Tanamu obecneyeHns COXPaHHOCTU MOA3EMHbIX KOMMYHMKaL M SBMAOTCS:

JUISL CTAJIAN TIPOCKTUPOBAHYS - MHXKEHEPHO-T'e0JIOTMYECKUE M3bICKaHMUsA, 00CIIeI0BaHNEe U cO0p MH(POPMALIMH O KOMMYHHKAIMSIX, IPOTHO3 JIOTIOJIHUTEIIBHBIX
nedopMaliiii OCHOBaHHsSI KOMMYHHKALIMI 1 H3MEHCHHS MX TeXHHYCCKOTO COCTOSIHIS, POBEPKA yCIIOBHIT OE30IIaCHOCTY M HAIGKHOCTH PabOThl KOMMYHUKALH, TIPH
HeoOXOAMMOCTH pa3paboTKa 3aIIUTHBIX MEPOTIPUSTHIL;

Ha CTaJii CTPOUTENBCTBA - BU3YAIBHO-MHCTPYMEHTATBHbIC HAOTIONEHHS (MOHHTOPHUHT) 32 TEXHHYECKUM COCTOSIHIEM KOMMYHUKAIWH, CPaBHEHHE MOTy4aeMbIX
JIAHHBIX C TIPOTHO30M, HPU HEOOXOIMMOCTH €ro KOPPEKTUPOBKA, BBHITOIHEHHE 3AIUTHBIX MEPONPUSTHIL.

1.10 YyacTkv noaseMHbIx pr60I'IpOBO,D,OB, 3a Aechopmau My KOTOPbIX AOIMKEH ObITb OpraHn30BaH MOHUTOPUHT, Ha3Ha4yalTCcsa No pesynbtatam
1X NepBUYHOro obcrneaoBaHNs Y OLEHKWN BIUSTHUSE HA HUX HOBOTO CTPOMUTENbCTBA, COBMECTHO C 3KcnnyaTV|pyrou.le17| opraHusauuen.

1.11 MOHUTOPWHI NOA3eMHbIX KOMMYHUKALIMIA JOIMKEH ObITh YBSi3aH C CUCTEMOW MOHUTOPWHIA reonornyeckon cpefpl, Gn3pacnonoXeHHbIX
30aHUIA U COOPYXEHUI, cTposiLerocst obbekTa.

OH JI0JDKEH MPOBOJIUTECS B TCUEHHE BCETO NMEPHO/Ia CTPOUTENIECTBA 00BEKTA M 3aTeM 10 cTabIHM3aimy AehopMalmii o 3eMHbIX TpYOOIPOBOJIOB ¥ BMEIIAIOMIETO
UX TPYHTOBOTO MacCHBa, HO HE MEHEE YeM B TCUEHHUE IIECTH MECALEB N0CIIE 3aBEPLICHNS CTPOUTENIEHO-MOHTAKHBIX padOT [Tl TPEThell Te0TeXHNIECKOH KaTeropHu
(cm. Tabm. 1.2).

1.12 MvHMMarnbHoOe paccTosiHWe Mo ropu3oHTasnM (B CBeTY) OT (hyHAAMEHTOB CTPOSILLMXCS 34AaHUIA U COOPYXEHWUI [0 NOA3EMHbIX CETEN AOIMKHO
npyYHUMaTbCa ¢ yyeTom TpebosaHuii CHulM II-89, CHuIM2.04.07 (Tabn. 1.3). YMeHbLUeHWE MUHUManbHbIX PACCTOSHUA MOXET ObITb MPUHATO Ha
OCHOBE 3aKIYEHUS CMeLnanu3MpoBaHHON opraHnsaLum.

Tabmwma 1.3 - JlonycTMMble pacCTOsIHUS NO ropu3oHTanu (B cBeTy) OT NoA3e MHbIX ceTen A0 PyHAAMeHTOB 34aHUMA U COOpPYXeHUMN

Ne mm. WipkeHepHble ce Paccrosmus, M
Booonpoeoo u kananuzayua

BomonpoBos 1 HanopHasi KaHATM3 AL
CaMoTeuHast KaHAJTM3AIHs U BOJIOCTOKU
JpeHaxxu

Kanasnbl, TonHeNn

Tennocemsw
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5 Tlpyu npokJIaiKke B KaHAJIaX U TOHHENSX M HEMPOCAI0YHBIX IPYHTAX (OT HapyKHOI GETOHHON CTCHKH KaHaa,
TOHHEJS1) TIPU IMameTpe 1pyo, MM:
)Iy <500
Ay = 500-800
Hy =900 n Oostee 8
6 Ipu GeckaHanbHON NPOKIIAZKE B HEMPOCAJOYHBIX IPYHTAX (OT 000104KH OeCKaHAIBHOM MPOKIIAIKK) TIPH
JrameTpe Tpyo, MM:
Ay <500 5
Hy =500 7
7 J1o byHIaMEeHTOB OTIOp MOCTOB, MYTENPOBOIOB 2
Ipumeuanue - PagpaboTka BbIeMOK, YCTPOWCTBO HackINen 1 BCKPbITUE NOA3EMHbIX KOMMYHUKALMIA B Npedenax oxpaHHbIX 30H AOonycKaloTcsa npu
HanMunM NMCbMEHHOTO pa3peLLeHns aKcnyaTupytowen opraHnsauny (CHulM 3.02.01).

1.13 MuHMManbHbIle paccTossHMA NO BePTMKanuM (Mpy nepece4eHnmn B NnaHe) 1 ropusoHTanu (Npu napannensHon Npoknaake) Mmexay
CYLLECTBYIOLLMMU U CTPOSILLIUMWNCS BOAOHECYLLIMMU CETSIMU MO BeCTpaHLUERHbIM TEXHOMOMMSM (LLUMTOBAs NPOXOAKa, NPOXoaKa

MUKPOTOHHENENPOXOAYECKMMUN KOMMNEKCaMU, YNpaBnsieMblil NPOKOS, FOPU3OHTanbHOe HanpaeneHHoe GypeHne) AokHbI MPUHUMATBLCS C YYETOM
TpebosaHuint CHul II-89, CH1IM 41-02, Ho He meHee 1 M.

1.14 CornacHo Tpe6oBaHuAM I'IpaEwu'l1 [nNsi CETEBbIX COOPY)XEHUIA BOAOMPOBOAA W KaHanmaaLu M Ha OTKPbITbIX TeppuTopusix Mockebl
yCTaHaBNMBaEeTCs creayloLlasi oxpaHHas 30Ha:

Ut ceteid rametpoM Meree 600 MM - 10-Me1poBast 30Ha, 10 5 M B 00 CTOPOHBI OT HAPYIKHOW CTSHKH TPYOOIPOBO/IOB HITH OT BBIC TYTAIONIHX YaCTel COOPYIKCHHI

5

Jutst MarucTpaiieit imametpom cBeime 1000 MM - 20-50-MetpoBast 30Ha B 00€ CTOPOHBI OT CTEHKH TPYOOIPOBOOB HITH OT BBICTYTAIOIINX YacTel COOpYKEHHI, B
3aBHCHUMOCTU OT 'PYHTOB M Ha3Ha4eHHs TpyOOpoBo/Ia.

[NpaBma HOTE30BaHMS CUCTEMaMH MOCKOBCKOT'O TOPOJICKOI0 BOIONPOBO/A M KaHAMM3aIi. - M., 1993.

1.15 inss Mockabl B npeaenax oxpaHHOM 30HbI 6e3 cornacoBaHus ¢ «MocBoaokaHanom» 3anpeLlaeTcs Npom3BoanTb Nobble Buabl paboT, B TOM
yucne:

BO3BOJIUTH 3/IaHKS M COOPYIKEHHsI KaK TTOCTOSHHOTO, TAK M BPEMEHHOTO XapaKTepa;
M3MEHSATH CYIIECTBYIOIIHUI YPOBEHb NOBEPXHOCTH 3EMIIH;
HCHOJIB30BaTh OYpOBbIC WM YAAPHBIE MEXaHU3MBI Orke 15 M 0T 0cH TpyOOIPOBOIOB WM OT HAPY)KHBIX CTCHOK JPYTHX CETEBBIX COOPY>KCHHIL.

CornacoBanme ¢ «MOCBOJOKaHAIOM» OCYIIECTBIISICTCS, KaK NPABIIIO, C YISTOM 3aKJIFOICHH 00 OLEHKE BIIVSHIS YKAa3aHHBIX Pa0OT HA TEXHUIECKOE COCTOSHUS
TOJI3eMHBIX KOMMYHHUKAIIH, COCTABISIEMOT0 CIICIHATH3HPOBAHHOI OpraHi3alke.

2 OdecrieyeHHe COXPAHHOCTH MOI3eMHbBIX BOJOHECYLIIMX KOMMYHUKALMIA HA CTAAMH NPOEKTHPOBAHUS

Cuctema pa60T o 00ECTICUCHHIO COXPaHHOCTH NOA3EMHBIX KOMMyI—H/H(aLII/H‘/'I Ha CTaauM NMPOCKTUPOBAHUA MPEACTABJICHA B BUIC OJIOK-CXEMBI Ha puc. 2.1.
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Pucynox 2.1 - Bnok-cxema cucte Mbl 06ecneyYeHUA COXPaHHOCTU NMOA3€e MHbIX KOMMYHUKaLUI Ha CTaAUU NPOoeKTMPOBaHUA OO beKTa
2.1 Nin:keHepPHO-Te010TMYECKHE M3BICKAHUS

2.1.1 VIH)KeHepHo-reonormquKme N3bICKaHNA B NATHE HOBOIo CTPOUTENbCTBa AOJKHbI NPOBOAUTLCA B COOTBETCTBUU C Tpe6OBaHMﬂMM
,EleI7ICTByPOLLlI/1X HOPMaTUBHbIX JOKYMEHTOB, @ B 30HE PaCnoNIoXeHUA OXpaHAEeMbIX KOMMyHI/IKaLI,I/IIZ - C Y4€TOM JaHHbIX HacTodllero craHgapTra.

2.1.2 [ina oxpaHsieMbIx NOA3EMHbIX KOMMYHUKaLWiA | 1 |l reoTexHMYecknx kaTeropuii BENMUYMHbI XapakTepUCTUK CBOWCTB FPYHTOB MOTyT ObITb
HasHayeHbl N0 MaTepuanam M3biCkaHui npoLrbix ner, Tabnuuam CH1lM2.02.01, CHWl2.02.04, pe3ynbTaTtaM 30HOMPOBaHNS B COOTBETCTBUM C
Tabmmuyamn CI111-105 n MCCH 2.07.

2.1.3 [insa oxpaHsembIx NoA3eMHbIX KOMMYHUKaLUK Il reoTeXHNYECKON KaTeropun BENMMYMHbLI XapaKkTepPUCTUK CBOWCTB rPYHTOB AOIKHbI
yCTaHaBMMBaTbCA HAa OCHOBE HEMOCPEeACTBEHHbIX UCTbITaHWI TPYHTOB B NOMEBbIX M NabopaTopHbIX YCIOBUSX.

JIOI'IOIIHT/]’IEIIBHO JIOJKHBI OBITh OIPENICIICHbI COCTaB 1 CBOMCTBA CHGHI/ICI)PI“ICCKHX TPYHTOB 1 IPOBEICHBI BCE HEOOXOTUMbIE HCCIICI0OBaHYs, CBA3aHHBIC C PA3BUTHEM
OINaCHBIX I'€OJIOTMYECKUX U MHXKXECHEPHO-TI'€OJIOIMIECKHUX MPOLECCOB.

2.1.4 B cocTtaB nHdopMaLum 06 NHXEHEPHO-TeoNorMyYecknx U rmaporeosiornyeckmx yCrnoBusiX y4acTka JOSDKHbI BXOAUTL crneaytolme CBeAeHUs:
COCTaB, COCTOSIHAE U (PU3UKO-MEXaHHYECKHE CBOMCTBA IPYHTOB;

MIDKSHEPHO-T€0JIOTMUECKHE Pa3pe3bl;

HaJTMYHe HeOJIaronmpysITHBIX I'€0JOrMUECKHX 1 HHKEHEPHO-TeOIOTMYECKUX TpolieccoB (kapeT, cyddosust u ap.);

HaJTMYHE CTPYKTOPHO-HEYCTOHYMBBIX, CHIBHOCKHUMAEMbIX U APYTHX HEOIArONpHSTHBIX IPYHTOB;

MPOrHO3 BO3MOYKHOT'O M3MEHEHHUS THPOTEONIOrMYECKUX YCIIOBHIT 1 (PH3MKO-MEXaHHMYECKHX CBOWCTB IPYHTOB B MPOLIECCE CTPOHTEIBCTBA.

2.1.5 B cocTaB MHXEHEepHO-reonorMyeckyx n3blCkaHnin Ha NNoLLaaKe CTPOUTENbCTBA B 30HE PACNONOXEHNS KOMMYHUKaLUA BXOOAT:
c60p ¥ aHAIN3 MaTePHAIOB M3BICKAHUH MPOIILIBIX JIET,

HPOXO/IKa CKBOKHH Ha [NIyOUHY HE MEHee 5 M HIDKE YPOBHS 3aJIeraHHsl MIOA3EMHBIX KOMMYHHUKALIHI;

reo)H3HYECKUE HCCIICOBAHIS,

TIOJIEBBIC MICCIIEIOBAHMS YCIIOBHIT 3aieraHust 1 (HPH3MKO-MEXaHNIECKHX CBOFCTB IPYHTOB;

I'HIPOTeOIOrMYECKUE HCCIIEIOBAHNS; JIAOOPATOPHBIE M MOJEBbIE HCCIIEOBAHIS TTO/3EMHBIX BOJ (XUMUYECKHIA aHAIN3, TeMIiepaTypa H Ip. );
J1a00paTOpHbIE HCCIICAOBAHUS (DU3UKO-MEXaHUYECKHX CBOWCTB TPYHTOB;

OLICHKA BO3/ICHCTBHS FCOIOTMIECKUX U MEDKEHEPHO-TE0JIOMMYECKHX MPOLECCOB MPU HOBOM CTPOHMTEIBCTBE Ha BMEIIAOIIHIT TPYHTOBBIl MACCHB CYIIEC TBYFOLIHX
TOJ13€MHBIX KOMMYHHKAIAIA;

KaMepaJibHasi 00paboTKa MaTeprasoB.

2.1.6 Ha yyacTkax BGNM3n KOMMyHVIKaLWIVI B pa3Beo4HbIX CKBa>KMHaX BbINONMHAKTCA: 3aMepbl YPOBHA BOAbl, TEMNepaTypbl BOAbI U TPYHTA,
XIMUYECKUIA aHanu3 np06 BOAbl N TPYHTA.



2.1.7 Pe3ynbTaThbl UHXEHEPHO-TEONOIMYECKUX U3bICKAHWUI JOMKHbI 06eCneumBaTh BO3MOXHOCTb BbINMOMHEHWSI YUCTIEHHOMO MOAENUPOBaHUS
U3MEHeHUs HanpsieHHO-AeOPMUPOBAHHOMO COCTOSIHWUS! TPYHTOBOTO MaccHBa (C UCMONb30BaHWEM YNPYronnacTUYECKUX MOAENei rpyHTa) u
nocregytoLLel OLLeHKN BIUSIHWSI CTPOsiLLerocst o6bekTa Ha BnnapacnonoXxeHHble NoA3eMHbIE KOMMYHUKaLLUW.

2.1.8 ViHxeHepHo-reonornyeckoe CTpoeHne NioLaaKkv, BKIoYas y4acTkv pacnonoXeHnss KOMMYHUKaLUA, PacnorioKeHHbIX B 30HE BO3MOXHOMO
BMUSIHUSI, JOMMKHO ObITb M3y4eHO Ha rmybuHYy He MeHee ykasaHHoW B Tabn. 2.1 u He MeHee Hnpk + 2Dk, rae Hnpk - rybuHa 3anoxeHust Husa

NoA3eMHbIX KOMMYHUKaLUWUA, Dy - NonepeYHbI pasmep NoA3eMHbIX KOMMYHMKaL U B MNaHe.

Tabmrma 2.1 - FNy6uHa n3yye HUSI MHXe He PHO-Te OITIOrUYe CKOro CTPOe HUA NMIOLLaAKU

Buz HOBOTO CTpoUTENBCTBA IryOuna usydenusi, M
JIoKaIbHBIE TIOJ3EMHBIC U 3aITyOJICHHBIC COOPY/KCHUS:

B KOTIOBAHAX C UCTIOJIBb30BAHUEM MOCTOSHHBIX OIPaXKIAFOIINX KOHCTPYKLMI 1,5 H¢ + 5 m, Ho He meHee 10 m,

(«cTeHa B TpyHTe», IIIYHT, CBaM Pa3HOTO BHJA M MPodee); .
e He - niyOMHA 3a/105KeHHsI TO/IOIIBBI OTPAKIAOLIEH KOHCTPYKLIIUH,

6e3 MPUMEHEHNS OTPAXKAAIOMINX KOHCTPYKLMH (IIPH CTPOUTENBCTBE OTKPBITBIM 1,5 Hye + Sm,
€rocodom)
e Hy - n1y0uHa KOTJI0BaHA OT IVIAHUPOBOYHOI OTMETKH

Tom3emMHBIe COOPYKEHMS Ha CBAWHBIX (pyHAAMEHTAX WM Ha KOMOMHHPOBAHHOM
CBalHO-IUTUTHOM (pyHIaMeHTe:

TIPH PSZIOBOM PACIIONIOKEHUH CBail M Harpy3kax Ha cBau 7o 3 MH; 5 M HWKE MPOEKTUPYEMOM IITyOUHBI 3aJI0KEHUS HIDKHUX KOHLIOB CBait

HpH Harpy3kax Ha Kyct 6onee 3 MH u cBaiinbix nomsix pasmepom 10 10x10 M; 10 M Hke NpOEKTUPYeMOii ITyOMHBI 3aJI0XKEHUs! HIDKHUX KOHLIOB CBaif

TIPH CBaHHBIX NOJBIX pa3zMepoM Ooitee 1010 M 1 mprMeHeHnH ['TyOrHa BEIPaOOTOK JOJDKHA MPEBHIIIATH NPEATIoNaraeMoe 3antyOJIeHre CBail He
KOMOVMHHPOBAHHBIX CBaHHO-TUIMTHBIX (DyHIaMEHTOB MEHee 4eM Ha IHMPHUHY CBAHHOTO I10JIs WM IUIMTHI, HO HE MEHee 4eM Ha 15 M
KosnekTopbl, coopy»KaeMble 3aKPhITEIM CIIOCOO0M Ho +2D

rae Hy - nyOuHa 3a10keHns Hu3a 00/1eNKy,
D - pnametp nnv nonepeyHblvi pasmep obaernky konnekropa B nnaHe

2.1.9 MNopHble BbIpaboTKM U TOYKM 30HOAMPOBaHNS OOMKHBI PasMeLlaTbCsl He TONbKO B Npeaenax HOBOWM Nowaaku, Ho 1 BGnnam
Brnm3pacnonoXxeHHbIX NOA3EMHbLIX KOMMYHMKaL WA (Tabn. 3.2). PaccTosiHne Mexay ckBakMHaMu (TOYKaMK 30HOMPOBAHUSI) pEKOMEHIyeTCs
NPVHUMAaTb A58 oxpaHsieMbIx KOMMYyHUKauui Il u Il reoTexHnYeckmx KaTeropuii: Ha y4acTke pacrosioXXEHUsi HOBOTO CTPOUTENBLCTBA U
Ornm3pacnonoXxeHHbIX KOMMYHMKaL W - He 6onee 15-20 M.

2.1.10 CoctaB, 06beMbl 1 METOOBI MHXEHEPHO-TE0NOMMYeCKMX N3bICKaHWI B 0COBbBIX IPYHTOBBIX YCIOBUSIX MMB0 B rPyHTax co cnewuduyeckumm
CBOWICTBaMU (BEYHOMEP3TbIe, NPOCafoyHble, HabyxatoLme, 3aCoNeHHbIe, HACbINHbIE, BOAOHACLILLEHHbIE OpraHOMUHEpParbHbIE U OpraHuyeckue,
3MMtoBMAsIbHbIE, HACIMHbIE, HAMbBIBHBIE U MYYUHUCTLIE FPYHTbI) AOSHKHBI HAa3HA4YaTbCs C Y4ETOM TpeboBaHMI COOTBETCTBYHOLLMX HOPMaTUBHO-
pekoMeHaaTeNbHbIX JOKYMEHTOB, YYUTbIBAOLLMX UX CNeLndrYeckue CBONCTBa.

2.2 COop MCXOIHBIX IAHHBIX U 00c/IeJ0BaHKe MO3eMHbIX BOIOHECYIIMX KOMMYHUKALMIA

2.2.1 C60p 1CXOAHbIX AaHHbBIX 1 06CnefoBaHne KOMMYHUKALUA MPOU3BOAATCH C Liefbio ONpeaerneHnst X TEXHUYECKOro COCTOSAHMSA, domKcaLum
MMerLmxcs edheKkToB 1 NOBPEXAEHUIN nepes Hayanom CTPoUTENbHbIX PaboT, BO3MOXHOCTM BOCTIPUATUS MU OONMONHUTENbHbIX AedopMaLni
UV Opyrmx BO3OenCcTBU OT BUSIHUSE HOBOTO CTPOUTENBLCTBA, a Takke Asi pa3paboTky B criydyae HeobxoaMMOCTY MEPONPUSITUI MO KX 3aLLmTe
(ycunenuio).

2.2.2 ObcnenoBaHmve criegyeT BbiMOMHATH HA OCHOBE TEXHWYECKOrO 3a4aHusl, BblAABaeMOro 3akas34ukoMm.

2.2.3 C6op ncxodHbIX AaHHbIX U 06cnefoBaHne GrnnapacrnonoXeHHbIX KOMMYHUKaL MR AOIMKHbI 06ecnednTb NonyyYeHve creayowmx CBedeHNI:
BHJIbl KOMMYHHKALMI U UX Ha3HAYCHME;

BO3PACT KOMMYHUKALIVIL;

a0COJIIOTHAS OTMETKA TIOBEPXHOCTH 3EMITH;

XapaKkTepucTuKa Tpy0 (MaTepual, JuaMeTp, JUIHMHA CEKIMi, XapaKTepucTUKa CTHIKOB MEXTY TpyOaMuy, HATMYUE KOMIICHCATOPOB);

OIICHKA TCXHUYECKOI'0 COCTOSHHA IMOA3EMHBIX KOMMyHI/IKaL[l/H‘/’I, HX KOHCTPYKTUBHBIX OCO6CHHOCTeﬁ;

HaJIM4r€ U pa3Mepbl KOJIOALUECB, KaMEp, 3alIUTHOIO KaHajla (KOJ'J.]'[CK’[Opa, ’[OHH(?J'ISI);

a0COTIOTHBIC ¥ OTHOCHTEIbHBIE OTMETKH BEPXa U JHHIIA KOJUIEKTOpa ¥ KaMep, APeHaXKa MoJ| KOJUIEKTOPOM (IIPH HAIMYHH), JTOTKOB KOJIOLEB;

DTyOnHa 3aJI0JKSHUSI TPYO FITH JIOTKOB;

YIJIbI M HANIPABJICHUE YKJIOHOB TPYOOIPOBOJIOB;

JIaBJICHHE B HANIOPHBIX TpyOONPOBOAAX;

TemIiepatypa mapa (ropsaeii BoJpl) B IpyOOnpoBoe;

JIaHHBIC O 3a(hMKCHPOBAHHBIX MPOTeUKax (yTeyKax) M3 KOMMYHHKAIMII B 3TOM paifoHe, NajicHUH JaBJICHUS B TPYOONPOBO/IAX, Pe3y/IbIaTax HPOBEICHHBIX
«OMPECCOBOKY, 3a0UTHIX WK Oe3/1eHCTBYOMINX KOMMYHHUKAIWSX U T.11.;

2.2.4 CoctaB 1 06bem paboT no obcrnegoBaHWIO KOMMYHMKaLMIA B KaXXO0M KOHKPETHOM CIyyae onpeaensTcs nporpammon pabor,
paspabaTbiBaeMoii Ha OCHOBE:

TCXHAYCCKOT'O 3adaHUA,

03HAKOMJICHHSI C TIPOSKTHO-TEXHUUEC KO IOKyMEHTAlMeH CTposierocst 00bekTa (reonoqocHoBhl ydactka M 1:500 ¢ HaHec @HHBIMH KOMMYHHUKALSIMU H KOHTYpaMH
BO3BOJIMMOT0 00BEKTa, paboyuero MpoeKTa ¢ MOSIC HUTEIBHOM 3alMCKOH, MPOSKTa OPraHU3alMy CTPOUTEIICTBA M 3aKITIONCHUST 00 MHKECHEPHO-I'€0JI0r HIECKHX
M3BICKAHMSX )}



c6opa U U3yUYCHHUs] APXUBHBIX JAHHBIX 10 MOJ3EMHBIM BOJOHECYIINM KOMMYHHUKALM, TTOICKAINM 00CIICIOBAHHIO,
PEKOrHOCLIMPOBOYHOTO OCMOTPA y4YaCTKa.

2.2.5 ObcnepoaHuio noanexaT nofa3eMHble KOMMYHUKaL K, nonagarowime B 30HY BOSMOXXHOIO BIIMAHNA HOBOIo CTpOUTENbCTBa.
OpMeHTVIpOBOLlHaﬂ LUMPUHA 30HbI BNUAHUA CTPOUTENBLCTBa NpuBeaeHa B Tabn. 3.2.

2.2.6 B obcnegoBaHve KOMMYHVIKaLMIA peKOMeHAyeTCs BKIYaTh crneayolme Bugbl pabor.
JIns oxpaHseMbIX KOMMYHHKaLH | Te0TeXHMYEC KO KaTeropuu:
l'lpI/I6HI/DKeH'Ha$[ OILICHKA y'{acmoa TIOA3E€MHBIX KOMMyHI/l'KaL[I/lﬁ, TIoraaroniux B 30Hy BO3MOXHOI'O BJIVSIHUST CTpOI/lTeJ'[BH'BIX pa601;

cO0p TeXHMYECKOH JOKYMEHTAIMH, TIOJTyYeHHe HHPOPMALMH O COCTOSHAN KOMMYHHKAIMI B SKCIUTYaTUPYIOIINX OPraHU3aLsX, H3yUYeHUE MaTepHaIOB paHee
MPOBOJIMBIINXCS HA JAHHBIX 00BEKTAX 00CIICIOBAHMIA, H3yUICHHE U AHATU3 COOPAHHBIX MATePHAIIOB;

00X01 ¥ BU3YaJIbHBII OCMOTpP MapILIPyTOB MPOXOIKH TPACC TIOA3EMHBIX KOMMYHHKALIT,

OIpesieNeHne KOHCTPYKTUBHOM CXeMBbI TpyOOIpPOBOIOB, KOJUIEKTOPOB 1 TOHHENISH, BBISBIICHAE HECYIIMX KOHCTPYKIIHIA;
OLICHKA PeKUMA IKCILTYaTAlMA KOMMYHHUKAIHH (omnpeeneHre Oe3IeiC TBYONIHX 1 3arTyIEHHBIX YYaCTKOB U Jp. ).

JList oxpassieMbIX KOMMYHHKaIwii |l reoTexHNYecKkon kateropun (B AONOMHEHNE K NepeyHio And kateropun ):

BU3YQIBHOE OCBHUICTENIHCTBOBAHHE (COBMECTHO € MPEACTABUTEISAMH IKCIUTYaTUPYIOLIHX CJIyrk0) MPOXOIHBIX TOHHENEH U KOJUIEKTOPOB ¢ (pUKcanueii (B TOM uncie
(hoTodukcarmeii) nedekToB (B TOM YKCIIe HATMYKS TPEIIUH, UX pa3Mepa U XapaKTepa) ¢ COCTABICHUEM BEIOMOCTH Ne(EKTOB;

00X0[l ¥ BU3yaJIbHBIH OCMOTp TOZBATIOB (IIEPBOTO TaXka B 3AaHISIX 0€3 MojBana) COBMECTHO C NMPEICTABUTEISIMU BJIAZICNIBLICB 3/JaHUH, HAXOALIMXCS B 30HE
BJIMSIHUS CTPOUTEIECTBA,

JUIsL CAMOTEUHBIX TpYOOIPOBOIOB - HUBEIMPOBKA JIHA JIOTKOB U TpyOOIPOBOIOB U NIPOBEPKA YCIIOBUIl CaMOTEYHOCTH;

TIOUCK CKPBITHIX yTeueK BOJBI 3 BOAOHECYIINX KOMMYHHKAIMHA (CM. npunoxkenue J1);

aHaJIM3 NPHYMH BBIABJIEHHBIX e(EKTOB M MOBPEK ICHHH;

KaMmepalibHas 00paboTKa MaTepHanoB U COCTABJIEHHE TeXHHUECKOTO OTUETA.

Jlnst oxpansiembix KomMyHuKarwii 111 reoTexardgeckoit kateropuu (B ZOTIONHEHNE K TIEpedHIo [t Kateropun 11):

COCTABJIEHHE COBMECTHBIX AKTOB OCMOTPA M (PMKCAIMH COCTOSHNS KOMMYHHKAIMI ¢ NPEICTABUTENIAMH SKCIUTyaTUPYIOIMX OpraHM3alii;
ompeieNieHUe CTeNeHU U3HOCA TpYOOIPOBOIOB M KOHCTPYKIMH KOMMYHUKAIUI NPSMBIMU WIM KOCBEHHBIMH METOJIAMY,

JUTSL TIPOXO/THBIX TOHHENEH 1 KOJUIEKTOPOB 0OMEpHBIE PaboThI C COCTABIICHHEM YEpPTeXEH, CXeM, TUIAHOB M Pa3pe3oB;

JUTA IPOXOTHBIX TOHHEJIeH 1 KOJIJIEKTOPOB KOHTPOJIBHOE ONPEACIICHHUE MTPOYHOCTA MAaTEPUATIOB TOCTYIHBIX HECYIIUX KOHC"[pyKHHﬁ HEpa3pylaronMmMiu METOJaMU
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(s TMHEHHBIX KOHCTPYKLMIA - He MeHee Jecsiv Touek Ha 100 M~, IIs OTAENBHO PACTIONOKEHHBIX KOHCTPYKLMIA - He MEHEe IIECTH TOYEK);

BBIOOPOYHOE BBITNIOJIHEHNE IITYPOB (30HIUPOBAHKE), BCKPHITHE OCHOBHBIX HECYIIHX JIEMEHTOB H Y3JI0B, 0TOOp 00pa3LoB M3 KOHCTPYKLIHI 1 HX UCIBITAHUC B
J1a00PATOPHBIX yCIIOBISIX (He MeHee Tpex Touek Ha 100 M2 160 THTIOBOi HECYIIHI DIIEMEHT);

MHKEHEPHO-T'€0/Ie3NIECKNE N3MEPEHN TI0 OTIPEJICNICHIIO iehopMaliyii TpyOOpOBOIOB, KOJUIEKTOPOB 1 TOHHEIEH;

KOHTPOJIbHOE OypeHHe THUIIA 1 OCHOBAHMS KOJUIEKTOPOB U TOHHENEH (Ha IIyOMHY HEe MEHee JIByX JMaMeTpOB KOJUICKTOpa IM TOHHEISI, OJHA CKBaXKMHA Ha 50 M
JUIMHBI, HO HE MEHee TpeX CKBaKMH Ha 00CIICIOBAHHBI y4aCTOK TPacchl) ¢ 0TOOPOM 00pa3LioB MaTepHaia ¥ THAPOM3OIISLIN KOHCTPYKLIHH, a TAK)KE IPYHTOB

OCHOBAHMsI ISl OLICHKH HX COCTaBa, CBOMCTB M COCTOSIHIS, B TOM YHCJIE HA Y4ACTKaX ¢ CYIIECTBEHHBIMH Je(opMalisIMH KOHCTPYKIHiT (Hanuune 1e()opMalMOHHBIX
TPEILMH; NIPOCa/Ka JHHIA U JIp.);

TOBEPOYHBIC PACUETHI TPYOOMPOBOIOB U KOHCTPYKIIHIT KOMMYHHKAIMNA OT CYIIECTBYIOMINX HATPY30K M BO3/EHC TBHIL,

OIpezieNieHHe MapaMeTpoB KoJIeOaHHH KOHCTPYKIMH MO3EMHBIX KOMMYHHKAIMH OT CYIECTBYIOIIMX BUOPAIMOHHBIX M IMHAMUYECKHX BO3ACiCTBHIT (Me1po, paboTa
MEXaHU3MOB H TIp.).

2.2.7 B obLiem cnyyae B COCTaB TEXHUYECKOrO OTHETa Mo NepBUYHOMY 06CneaoBaHUI0 NOA3EMHbBIX KOMMYHUKaL WA BXOOSAT:
TICJIM U 3aJ1a9H 06CH6HOB21}H/I$I;

BHIIBI U 00BEM BBITIONHEHHBIX PaloT,

KpaTkas XapakKTepUCTHKa NHKECHEPHO-T'COJIOIT'MIECKHUX yCJ'IOBI/l'ﬁ y4JacTka;

001I1as XapaKTepUCTUKa CTPOSIIIETOCS 00BEKTA;

IUTaH y4acTKa C HAHCCCHHBIMHU MOA3EMHBIMI KOMMYHHKAISIMU M KOHTYPaMH CTPOSIILIErocs 00beKTa;

MCTOJUKA BBINTOJTHCHUA 06CJ'IeI[0BaH'I/IH, HCTIOJIB3yEMBIC HpPI60pBI n 060py11013aHne;

XapaKTePpUCTUKA NMOA3EMHBIX KOMMyI—HdI(a.UMfI, PaCIIOJIOKEHHBIX B 30HE BO3MOYKHOI'O BJIUSHUA CTPOUTEIIbHBIX pa60T,

IUTaH (CXeMa) KOMMYHHKALWI C pe3yIBraTaMi 00MEpOB, HaHECEHHBIMHU Je(eKTamMu, yKa3aHHueM MECT MPOXOJKU CKBaKHH, 30HAMPOBAHMs, BCKPBITHIi, 0TOOpa npoo,
(oTodukcarmr;

BEIOMOCTD JIe(hEKTOB C MX HPUBS3KOI,

totorpaduu 1 3cKU3bI Ae(eKTOB;



rpaduKy ¥ TaOIHIBI C Pe3y/IBTATaAMK M3MEPEHHS CYIIECTBYIONINX AeopMalmii KOMMYHHUKALW, ONpeeseHns (PH3NKO-MEXaHMUeCKHX CBOMCTB MaTepUaloB U
TPYHTOB;

TaOJIHLIBI ¢ OIMCAHMEM XapaKTePHCTUK M COCTOSHKS TPACC MOJ3EMHBIX KOMMYHHKALWMH, IPOXOIHBIX KOJUIEKTOPOB, CMOTPOBBIX KOJIO/LEB M KaMep, PacIioIOKEHHbIX
Ha 00CJIeyeMbIX Tpaccax;

OILCHKA TEXHUYIECKOTO COCTOSIHUS 00CIICIOBAHHBIX KOMMYHHKALI.

2.3 Tlporno3 aedopmanmii IPyHTOBOI0 MACCHBA M MOJ3EMHBIX BOJIOHECYLIIMX KOMMYHUKALMIA

2.3.1 PacyeTHbIn NporHo3 gormkeH obecnevnBaTb NONyYyeHne HeOBXoANMbIX 1 OCTATOYHbIX MaTePUaroB AN pa3paboTky 3KOHOMUYECKM
L.enecoobpasHbIX M TEXHUYECKM 0OO0CHOBAHHbIX PeLLeHNI Mo 0becnevyeHnto COXPaHHOCTH CYLLECTBYHOLLIMX NOA3EMHbIX BOAOHECYLLMX

KOMMYHUKaLUIA.

2.3.2 OCHOBHbIMY NpUYMHaMK fedopMaLivi NOA3EMHbBIX KOMMYHMKaLUIA NPy CTPOMTENbCTBE BOMU3U HUX HOBbIX OGLEKTOB SIBMNSAOTCS
Aedopmaunium, o6yCcrnoBneHHbIe:

JIOHOJIHUTENBHBIM CTATMUECKUM HArpy>KeHHeM (IIPH BO3BEASHHHM HOBOTO WM PEKOHCTPYKIMH CYLIECTBYIOLIET0 00BEKTa) MO0 pasrpy3Koi OCHOBaHUS (B pe3yJIBIaTe
BBIEMKH TPYHTa TIPH TIPOXOJIKE OTKPBITHIX BBIPAOOTOK U KOTIOBAHOB, PA3BUIVSI HEOIAr ONPUSATHBIX MHKEHEPHO-T'€0JIOTHYECKHUX TIPOIIECCOB);

M3MEHCHHEM THIPOT€OJIOTMYECKUX YCIOBHIA (BOIOTIOHIKEHIEM, TTOATOIUICHHEM, OappaXkHbM 3B deKToM);

M3MCHCHUEM CTAaTUICCKUX yCJ'[OBI/l'ﬁ pa6011;1 OCHOBaHMA KOMMyHI/lKaL[I/l'ﬁ B pe3ynbrate yCTpOﬁC’IBa KOTIIOBaHOB, Tpal-rmeﬁ, TIPOXOAKH MPlT(pOTOHHeHeﬁ, TOHHEJCH WIN
M3MEHEHMS TUTaHUPOBOYHBIX OTMETOK]

TEXHOJIOTMYECKUMH BO3/ICHC TBISIME (BHOPOANHAMUYEC KHE BO3ICHCTBYS, Mepebop TPyHTA MPH MPOXOIKE BHIPAOOTOK U JIp.) MPH BEICHHH CTPOHTEIBHBIX PaboT -
yCTpoiicTBE BceX BHIOB CBaM, (hYHIaMEHTOB [TyOOKOIO 3aI0KEHMs], OIPAyKIAIOIINX KOHCTPYKIMI KOTIOBAHOB, MHBEKLIMOHHBIX aHKEPOB, CIICLMATIBHBIX BHIOB
paboT (3aMOpaKMBaHNE, HHHEKIHH H TIP. ).

2.3.3 NcxoaHble AaHHble Ang pac4eTHOro NporH03a A0MKHbI coaepKaTb criefyLlime NPoOeKTHO-N3bICKaTENbCKMEe MaTepuanbl:

TeHepasIbHbI 11aH miomaaku M 1:500 ¢ HaHec eHHBIME KOHTypPaMH M OCSIMU IIPOEKTHPYEMOTO COOPYIKEHHsI, TpacCaMH M OCHOBHBIMH XapaKTepHCTHKaMU
CYIIECTBYOIINX T10/[3EMHbIX HH)KEHEPHBIX CETel, MHKEHEPHO-T'€0JIOTMYEC KM BBIPAO0TKaMH, IITAHUPOBOYHBIMU OTMETKAMH, CBEICHUSAMH O OIFDKaiIIIX
HOCTPOCHHBIX U NPEATIONAraeMbIX K CTPOHTEIBCTBY MOJ3EMHBIX COOPYKEHHUSX;

HPOEKTHBIE MAaTEPHAIIBI O BO3BOAMMOM 31aHHH WM COOPYKEHHH (paOounii IPOEKT, MOSICHUTEIbHAS 3aIIMCKA, IPOSKT OPraHU3aLMK CTPOUTEIIBCTBA), COAEPIKAIIHE
CBEJICHMS O Ha3HaYEHHHN 00BEKTA 1 yCIIOBUAX AKCILTyaTaly; KOHCTPYKIIMK MOA3EMHO# acTv (pa3Mepsl B IUIaHe, pa3pe3bl, NyOHHA 3aI0)KeHNs], KOHCTPYKTUBHA
cXeMa, MaTepuall KOHCTPYKIIHIA | JIP.); OrpaXKAAIOMINX KOHCTPYKIMSIX M CIIOCc00ax MX yCTpoHcTBa (BHJ M MaTepHal KpEIy KOTIOBaHa | JIp.); Harpy3Kax Ha
(DyHIAMEHTBI U OrPaKIAIOIIHE KOHCTPYKLIM;

MaTepHaiIbl HHKEHEPHO-TEOIOTMYECKUX M3BICKaHMH (TeXHIUEeCKHH OTUET), COJEpIKAIHe CBEICHHS CONIACHO I1. 2.1 HACTOSIIEro CTaHIapTa;

pe3ynsratel coopa nHpOpMaIMK U 00CIIEIOBAHIS MOI3EMHBIX KOMMYHHUKAIMH (TEXHIYIECKHI OTYET), COJACpIKaIHe CBEICHIS COMIACHO T1. 2.2 HACTOSIIEro CTAaHIapTa

2.3.4 Kpome pacyeTHOro nporHo3sa gedopmaimin (oyHTOBblE OCHOBaHUS TPYGONPOBOAOB U KOMIIEKTOPOB A0MKHbI PACCUUTBLIBATLCS MO HECyLUeit
CMocoBHOCTM B crnyyasx, MpuBeAeHHbIX B . 2.3.5.

2.3.5 PacyeT ocHOBaHWIA MO HecyLUel COCOBHOCTM AOIMKEH NPOU3BOANTCS B CrlyYasx:
Ha OCHOBAHHUE IIEPEAAIOTC A 3HAYUTEIIBHBIC I'OPU3OHTAJIBHBIC HArPY3KHU,
KOMMYHHUKAIMHA PACIIOJIOKECHBI HA OTKOCC WA BOIMZH 0TKOCa,

OCHOBAHHE CJIOKCHO MCUICHHO YIUTOTHAIOIIUMHUCS BOAOHACBIIICHHBIMH TNIMHUC ThIMH, OPraHOMUHCPAIBHBIMU U OPraHNICCKHUMHU I'PYHTAaMU (l'IpI/I CTCTICHU BJIAXXHOCTHA

HE MCHEC 0,85 " KOZ)(b(I)I/l'LH/IeH'IE KOHCOJIMJalyi HE MCHEC 107 CM2/FOI[); B 3TOM CJry4ac Cuiia NpEACIIbHOIO CONPOTUBJICHU OCHOBAHMA JOJDKHA OIIPEACIIATECS C
Y4€TOM BO3MOKHOI'O HeC’l'dﬁI/UII/BI/IpOBaI'H{OTO COCTOSIHMA I'PYHTOB 3a CUET M30BITOYHOTO JaBJICHUA B HOpOBOfI BOJC.

2.3.6 PacyeT ocHOBaHWIA NO HeCyLLEW CrOCOBHOCTHM B Criyyasix, Korda Ha OCHOBaHWE NepeaaroTcsl 3HauUNTENbHbIE TOPU3OHTarbHbIE HarpysKky,
KOMMYHUKaLMN pacnonoXeHbl Ha 0TKoce unu BBnman oTkoca, A0NYCKaeTCs He MPOV3BOANTL, €CN KOHCTPYKTUBHBIMU MEPONpUsSTUIMU
obecneyeHa HEBO3MOXHOCTb CMELLEHUsT OXPaHSEMbIX KOMMYHMKaLL WA

2.3.7 PacyeTHasi cxemMa CUCTEMbI «CTPOSALUMINCS OBLEKT - TPYHTOBLIA MACCUB - CYLLECTBYIOLLME NOA3EMHbIE BOAOHECYLLME KOMMYHMKaL UMY
[OIDKHA BbIGNPaTbLCsi C y4eTOM Hamboree CyLLeCTBEHHbIX hakTOpOB, ONpeaensoLLmMX HanpsiXXeHHO-A4ehOPMUPOBAHHOE COCTOSIHUE 3MEMEHTOB
3TON CUCTEMBbI (CTaTUYECKMX CXeM CTPOSILLIErocs 06bekTa 1 CyLIeCTBYOLLUMX NOA3EMHbBIX KOMMYHUKALMA, TEXHOOrMK Bo3BeAeHNs obbekTa,
Xapakrtepa u CBOWCTB FPYHTOB OCHOBaHUA, BO3MOXXHOCTU NU3MEHEHUA CBOWCTB FPYHTOB B NpoLecce CTpoutTenbCTBa U aKcnyaTauum 06be|(ra n
T.4.).

2.3.8 [Ins noa3eMHbIX KOMMyHUKaLui Il reoTexHu4eckol KaTeropum peKoMeHAYETCS YYMTbIBaTb NPOCTPAHCTBEHHYIO paboTy KOHCTPYKLUNA,
reoMeTprYecKyto 1 hn3NYECKyo HEMMHENHOCTb, MTACTUYECKUE N peosiormiyeckme CBOMCTBa MaTepuarnos 1 IPYHTOB.

2.3.9. |-|pOI'H03 N3MEHeHUN rmpporeosiormn4eckoro pexxmma u Haﬂpﬂ)KeHHO-,D,eq’.)OpMVIpOBaHHOFO COCTOAHUA TPYHTOBOIO Maccuea OT CTaTU4eCKUX
BO3OENCTBUN, Kak npasuno, crneayet BbINONHATL NyTEM MaTemMaTu4eCKkoro MoaennpoBaHnUa YNCreHHbIMN MeTo4aMu.

2.3.10 MNMporHo3HbIM pacyeT AedopmaLiMin rPYHTOBOIO MaccuBa U Myrbbl CABMKEHWS 3eMHOW NOBEPXHOCTU, Kak NpaBuo, AOMKEH BbINOSHATLCS
METOA0M KOHEYHbIX 3ariemeHToB (MK3) nyTem pelueHus NpoCTpaHCTBEHHOWM UK NITOCKOM 3a4auu.

2.3.11 Mopsgok npoeeaeHns pacyetoB MKO cneayrowmii:

BBIOOp pacyeTHON 00IaCTH WM PACUETHBIX CEUCHHIT (OXBATHIBAIOLIMX MPOCKTUPYEMBbIil OOBEKT U YH4aCTKH ¢ MaKCHMAIbHBIMU 0XXHUIAEMBIMU iehopMaIisiMU
T0/[3€MHBIX KOMMYHHKAIA);

TIOCTPOCHUE I‘eOMe’[pI/I‘-IeCKOI\/'I MOJCIIN U CETKH KOHEYHBIX 3JICMECHTOB,

COCTAaBJICHHUEC MOJCIIHA, OXBaTblBaIOILleﬁ HHXCHECPHO-T'€OJIOTHYCCKUC U KOHCTPYKTUBHBIC 3JICMCHTBIL,



BBIOOp FEOTEXHUYECKOI MOJICIN IPYHTA, BBOJ HAYAIBHBIX YCJIOBHH M PACUYETHBIX XapaKTEPHUCTUK IPOYHOCTH U JKECTKOCTH HJIEMEHTOB;

OIPEACIICHUC 3TAIlOB CTPOUTEIILCTBA COOPYIKAEMOT'O O6’beKT‘a, pa36m31<a OTAllOB Ha pacYCTHbIC MIaru; COCTABJICHUC ITOIIArOBBIX PACYCTHLIX CXEM M BbIIIOJTHCHUC
pacyeToB.

2.3.12 MogenvpoBaHue paboTbl rpyHTa, Kak NpaBuIio, AOMMKHO BbIMOSHATLCSI C UCMOSb30BaHMEM YyNpyronnactuieckux mogenei. Pesynbtathl
MOAEenMpoBaH1s UCMOMb3YTCA ANs pacyeTa napameTpoB AedopmaLiuin OCHOBaHU OXpaHsieMbIX MOA3EMHbIX KOMMYHUKALLMI, a Takke
CMeLLEHMIN 3eMHOWN NMOBEPXHOCTMU.

2.3.13 MaTemaTtunyeckass Mofenb MOXeT ObITb COCTaBrieHa 6e3 yyeTa XeCTKOCTU OXpaHsieMbIX NOA3EMHbIX KOMMYHUKaLLUIA (JONyCcKaeTcst, 4To
KOMMYHUKaL MU UMEIOT MMBKYH KOHCTPYKTUBHYIO CXEMY C HYNEBOW XECTKOCTb0). B aTOM criyyae KOMMyHMKaL UM U X OCHOBaHUS NpeTepnesatoT
fedopmauium, CooTBeTCTBYOLLME AedopMaLUsiM rPYHTOBOIO MaccuBa B MECTaxX UX PacnONOXEHNS.

2.3.14 Ecnu B pesynbTaTe reoTEXHUYECKNX PACYETOB C UCMONb30BaHNEM MaTeEMaTUYECKO MOJENU, COCTaBINEHHON 6e3 yyeTa XeCTKOCTMH
OXpaHsieMbIX NOA3EMHbIX KOMMYHUKaLIUIA, MPOTrHO3HbIE AechopMaL MM KOMMYHUKaLLMIA OKa3anucb 6ornblie AoNYyCTUMBIX 3HAYEHWUIA, pEKOMEHYEeTCs
BKMHOYNTb B MaTEMaTUYECKY0 MOAESb NOA3EMHbIE KOMMYHUKALUK € UX (DaKTUYECKOW XXECTKOCTbIO M MOBTOPHO BbIMOMHUTL PacYeTh.

2.3.15 MporHo3 nameHeHuUit HanpsikeHHO-AePOPMMUPOBAHHOIO COCTOSIHWS TPYHTOBOTO MaccuBa OT TEXHOMOMMYECKUX BO3AENCTBUN
(BMBpoanHaMmuyeckvie BO3AeNCTBISA, Nnepebop rpyHTa u Ap.) MOXET BbINOHATLCA NyTEM MaTeMaTU4eCcKoro MOAENMPOBaHNS YUCTIEHHBIMU
METOAAMM, Ha OCHOBE OMbITa NPOEKTUPOBAHNSA Y CTPOUTENBLCTBA B @aHANOMMYHbIX FPYHTOBBIX YCIIOBUSIX CO CXOXMMU NPOEKTHO-TEXHOSOTMYECKUMI
peLueHnsmMun nnbo no pesynbTaTamM OnbITHLIX paboT.

2.4 OueHka cOXpaHHOCTH NMOA3€MHBIX BOAOHECYIIINX KOMMYHUKAIMIA

2.4.1 OCHOBHbIMU YCNOBUSAAIMW HOPMarbHOW JKCMyaTaunm NoA3eMHbIX KOMMYHUKALUIA ABNAIOTCA:

UL HATIOPHBIX CTAJIBHBIX M MOHOJIUTHBIX JK€JI€300€TOHHBIX TpyOOIPOBOIOB - 00eCIIeyeHHe HecyIieil CIOCOOHOCTH TPYO U CTHIKOBBIX COCIUHEHHI;
JUISL CEKLIMOHHBIX HAMIOPHBIX TPYOOIPOBOJOB - COXPAHEHHE F'EPMETUMHOCTH CTHIKOBBIX COCIMHEHUI;

JUIS1 CAMOTEYHBIX TPYOOIPOBO/IOB - 0OECTIeYeHHE YCIIOBHS CAMOTEYHOCTH (IOIYCTUMbIX YKJIOHOB) M I€PMETHYHOCTH CTHIKOBBIX COEIMHEHHI;

JUTSL KOJUTEKTOPHBIX TOHHEIEH - 00ECTICUEH e HECYINEH CIIOCOOHOCTH M TePMETUIHOCTH 00/IENKH TOHHENS, YCIIOBUI HOPMAITBHOMN IKCILTyaTAIHH TPYOOIPOBOIOB,
Pa3MeIICHHBIX B TOHHEISX.

2.4.2 MeTofibl OLLEHKW BMUSIHUSE CTpouUTenbCTBa Ha 6nm3pacn0no>|<eHHb|e noa3eMHble KOMMYHUKaU K, pekoMmeHayemMble B HACTodLlleM pasaerne,
OpUEeHTUPOBaHbI Ha CTporoe cobrntogeHne BCex TEXHOMOMMYECKMX TpeGOBaHMVI npon3esoacTBa pa60T. Huskoe kavecTBO pa60T N TexXHonorn4yeckue
OTKIIOHEHNA MOryT NPpUBOAUTbL K 3HAYUTENBHO 60nbmemy BITMAHUIO CTPOUTENBbCTBA Ha CyLLEeCTBYOLME KOMMYHUKAL NN, YHEM MOXET ObITb
OL€HEeHO NPOrHo3om.

2.4.3 OU,eHKy COXPaHHOCTK CyLLeCTBYOLWNX NOA3EMHbIX KOMMyHI/IKaLl,I/IVI Ccrneflyet BbINONHATL B COOTBETCTBUU C TEXHUYECKUM 3aJaHUeM
npoelcrHon opraHusayunu. Pa6oTbl no oL eHKe COXPaHHOCTU OXpaHAEeMbIX obbekToB OOJDKHbI BbINOJNIHATLCA cneunanm3mpoBaHHbIMU
opraHusaumnamu.

2.4.4 VicxoaHble AaHHble O5s OLeHKM COXPaHHOCTU Noa3eMHbIX KOMMYHMKAL WA B 06LIEM Criyyae O0SPKHbI coaepxaTh pesynbTaTthl: cGopa
MHpopMaL MK U 06CnefoBaHNSA OXPaHSeMbIX NOA3EMHbIX KOMMYHUKALL WA, MPOTHO3HbLIX PACYETOB U3MEHEHUS HaNpPsXeHHO-AeOPMUPOBAHHOTO
COCTOSIHUS TPyHTa (TPYBONpPOBOAOB, KOMIEKTOPHBIX TOHHENENW) B pesdyrnbTaTe HOBOrO CTPOUTENLCTEA.

2.4.5 CteneHb u XapaKTtep BNMAHMA HOBOIo CTpoUTeNbCTBa Ha CyLlleCcTByOLLMe Noa3eMHble KOMMYHUKaL UK yCTaHaBNMBatoTCA CpaBHEHNEM
Pac4eTHbIX nokasaTenen AONOSNHUTENbHbIX /:lecbopmaumﬂ C oonyCtumMmbIMN. CreneHb 06ecneveHus COXPaHHOCTU NOoA3eMHbIX KOMMyHVIKaLlMI;i
paccynTbiBaeTCAa No NpUNoXeHuo XK.

ILJ'IH CPaBHCHHA UCIIOJIB3YIOTCA CIICAYIOIHE ITOKa3aTe/In ]Ie(i)OpMaLH/TﬁI 0CaJIK{, OTHOCHUTEIIbHAs Pa3HOCTh OCAI0K, OTHOCUTCIIBHBIC I'OPU3OHTAJIBHBIC )le(bopMamm
PacTOKEHUA WIN CKaTvsd, KpUBU3HA o0 paanyC KpUBU3HBI.

2.4.6 JonycTMble gononHuTenbHble gedopmauuy Ans NoA3EMHbIX KOMMYHUKALWA JOMKHbI MPUHUMATLCA HA OCHOBE HOPMAaTUBHbIX AOKYMEHTOB
C Y4ETOM TUMNA, KOHCTPYKTUBHBIX OCOBEHHOCTEW, TEXHNYECKOTO COCTOSIHUSA U YPOBHSI OTBETCTBEHHOCTU KOMMYHUKaLIUIA.

JUJIst OTHENBHBIX COOPY’KEHHI CTICIMATN3UPOBAHHBIM OpTaHHU3AIAM pa3pelIaeTcsi MPUHAMATh 3HAYCHNs yKa3aHHBIX Je(opMalmi, OTIMYHbIE OT JeHc TBYOMIX
HOpPM, Ha OCHOBE 0000IIIEHNS OIbITAa 00CIICJOBAHNS, CIIEIMAIBHBIX POrHO3HBIX PACUETOB U MOHUTOPHHIA OXPAHAEMBIX OOBEKTOB.

2.4.7 ina HanopHbIX TpybONpOBOAOB CcredyeT BbiNOHATL pacyeT No NepBon rpynne npefenbHbIX COCTOAHMI B Cryvasix KOAa: pacyeTHbIe
rokasaTtenu AoNonHUTeNbHbIX AedopmaL il ocHOBaHNA Tpybonposoaa bosbLue JoNyCTUMBIX 3HAYEHWI, COCTOsSIHUE TpybonpoBoaa He
onpeaeneHo unu no AaHHbIM obcnegoBaHUA NPU3HaHO HEYOOBNETBOPUTENBHBIM; TPYOONPOBOA MMEET NOBLILLEHHBIA YPOBEHb OTBETCTBEHHOCTU.

B obmiem citydae U151 CTaNbHBIX HAIOPHBIX TPyOONPOBOIOB pacyeT OT CTATMIECKHX HArpy30K M BO3/ICHCTBHI MO TIEpBOH TPpyIIe NPEeIEIbHBIX COCTOSHHN
PEKOMEHJLyeTCs BBIIOJIHATH COIVIACHO MPWIoKeHnio V.

2.4.8 OnpepeneHve 6e3onacHbIX PacCTOAHMI A0 NOA3EMHbBIX KOMMYHMKaL M Npu 3abmBke ene3o0eTOHHbIX CBal PEKOMEHAYETCS BbINOMNHATb
cornacHo npunoxenuto K.

2.4.9 Mocne 3aBepLUEHUsI OLLEHKWN BNUSHWS Ha NOA3EMHble BOAOHECYLUME KOMMYHMKaL UK 1 pa3paboTky 3almMTHbLIX MEPONPUATUR
paspabaTtbiBaeTCcs NPOEKT MOHUTOPUHIA TEXHUYECKOTO COCTOSIHUSI KOMMYHUKaLWIA (Ha NepUof CTPOUTENbCTBa 1 NepBOe BPeMsi MOCHE ero
OKOHYaHus).

2.5 MeponpusiTsi 10 3alUTe NMOA3eMHBIX BOAOHECYIINX KOMMYHHKAIMIA

2.5.1 MeponpusiTusa No 3aLumMTe OKpYKarLmMx NoLwaaky CTpoMTEeNbLCTBa NoA3eMHbIX BOAOHECYLLMX KOMMYHUKALLMI OOMMKHbI NpeaycMaTpuBaThCs,
KaK NpaBuIio, BO BCEX Cy4asix, Korga pacyeTHble AechopmaLim Noa3eMHbIX KOMMYHUKALLMIA NPEBbILLAT A0NYCTMMbIE AONOMNHUTENbHbIE
nedopmanmn.

2.5.2 Mepbl 3aLlLUnTbl NOA3EMHbIX KOMMyHVIKaLI,I/II7I, BbIMNOJIHAEMbIE OO0 Havana U1 B npouecce CTPoUTENbHbIX pa60T, MoryT ObITb YCNOBHO
pasgeneHbl Ha Tpu rpynnbl - TEXHONOrM4Yeckue, reoTexHn4YeCKne U KOHCTPYKTUBHbIE.

Texnonoruaeckue Mepbl (cM. puc. 2.2) - YMEHbIICHHE H3MEHEHHS HANPSDKEHHO-1e(DOPMHUPOBAHHOTO COC TOSHUS TIOJ3EMHBIX KOMMYHHKAIHIA 1 TPYHTOBOTO
MaccHBa obecrieunBactCs 3a CUeT IPUMEHEHHS OCOOBIX TeXHOJIOTHIA, TeXHUKU U KOHCTPYKTUBHO-TEXHOJIOTMYECKUX PEIICHUH, KOTOPbIC HCTIONB3YIOTCSI



HETIOCPEACTBEHHO B NPOLECCE BBIIOJIHEHUA OCHOBHbBIX CTPOUTEIIBHBIX pa60T. TexHooruieckue MEPBI IPUMEHAIOTCA B IIPEAC/IaX 30HbI CTPOUTETILCTBA U CJIYKaT B
TIEPBYIO OYUCPEb NJIs1 CHIDKCHUA U KOMIICHC Al TEXHOJIOTMYCCKMX HETaTMBHBIX BO3/ICHC B CTPOUTCIILCTBA HA CYHICCTBYIOMINEC OA3EMHBIC KOMMYHHUKALHH.

BulpaGomen, YCTpamBaemus OTRDBMLM CROcobom BuipaloTen, YOTDIMEIEM e JaKDuTIM CROCOBOM
[*OTROBEMY, W, TOANLE) (TOMHES, WTONEHH, MHKDOTCHHENH)

Yumenutienme nepeBopa rpywTa npu YCTPORCTEE OFPANTEHWA; Yuenswenne nepebopa rpywTa npw npoxogxe:

Mp fiypozass % W B Ix CEAR, YiMEHBIIRHAE AMIMETDA TOHHENS,

L sabyprBasmba METANAWSBCON TRYD C KOPOHKDR WK NEpsE- Jamena OAHOrO TOHHANA K3 183 TOWSENA {MUKDOTOHHEN)
Bl HEKOHBHBEKOM, FEHEALIETO IHEMETDA.
JaMEHa rpyHTOELD 3HEBP0E HA PACNOPEM, PACKOCH! H NOKOCH. Jansesa WHTOBOND KOMANBKCA © OTKDBITHM 3a506M HA KOMN-
' nexc ¢ 3akpuTem 3alfoew, .

PFE ; P Veems@Hng CEOPOCTH NPOXDAKM TOHHENA,

|y YBennicHue wiruGKOR NECTKOCTH ANEMENTOR OrPAXIEHHR, n'pm“ m.mhd:“u“cmau“: :‘"" “;f;;?“" PRGKOTEH LT
YeenuwigHiR xONM4ECTES H CEBrerm PACOPOK, PCKOCOS, NOAK- MpHrgy3 3a60MHOR YECTH WMTA. '

e YMBHELEHNE CKOPOCTH 3AG0PS FPYHTA ADH NI TOMSENS.
Mipeporepamenne pagynioTHenns rpynTa 2a satnproi:

L OTeOnEs KOTAOBANA € ONEPERAVWIMM NOFDYHEHNEM SB0KDEN, ::rnm:“p:::mul MERaY upaBorsoll W NoRMMIMMN
Co0eapaMENHOE JANDNVEHNE NaZyY NPH YCTPORGTBE 3a6MpK1 r:;.mc LT h—
3awena NepeBAHHON Ia0HPKN H3 METRNNHYECKYD | MF:: ﬂﬁ: it lnmnl'ronnuam.

¥ UCHHE H KOHTPONS BHEpOaY apeRcTEM: I "
HEROMYLEHWE WENOABIDBANMA FMADOMENOTA, KikH-Hate R g Sy P .
COCToR rpymTa;
"""“'"‘""E METOLOE Mph BCKDLITHN QOROKMLX MORDHITI M HarueTane UEMEHTHCTD WA GENTONNTOBORD GACTEOPS B 33-
= I Hcu Rt e, 00AEN04H0B NPOLTHAHCTED,
HenomyusEHte wenone3osanms ceaelodnong n EnBponorpyxa- TIPHMESIEHIE MOHOMMTHOR NPBCC-GETOHHOR BABAKN,
KLEo OOOMYADNREHAR NP NOTYRENEH SAEMEHTOR LLITYHTA.
KoHFpONG REpameTpos konefaHii rpyHTa u NOGISMHG KOMMY-
HHKUA, [npamnpmnne il W 34 npege-
| namm BupatoTIM:
¥, N 3 v Mpnmesenme ENADLsLx APOTHEOWILTRALMONHRD, OFpaxEm0- |, |
COCTORNMSE FPYHTS: e WK XOHCTPYKUME | SYPOCesyUMBce CBAH, -CTEHA B FPYHTES N
[ Mowdewsion orpaxsewc axrmenoro unse, nosecrmouer padhtsmmpesiomtd s dapek sl e
| BBNONNATE JACDETUIENE MPYHTE H KOMIEHCILMOKHDR HATHETA: .
HHE ¢ WENOMLI0BANEM OFDAXAZIOWNE KOHCTPYNUAR,
| |Yeenwsenne pacerostm mexay sspabomoi v
5 komayHAKAUMSMIL:
MEpeHos NONCKEHMA LOTADBAHE [WAKTH, TRaHIWEH) & raxe.

PucyHok 2.2 — Biiok-cxeMa TeXHOJIOTH4eCKUX Mep 3allUThI N0A3¢MHbIX KOMMYHHKALMIA

TeoTexHIIecKHe MepHI (CM. puc. 2.3) - yMEHbIICHHE H3MEHSHISI HAIPsDKEHHO-1e(hOPMUPOBAHHOIO COCTOSHIS TTOA3EMHBIX KOMMYHHKAIMH U IPYHTOBOTO MacCHBa
obecrieunBaeTest 3a CUET NPUMEHEHHS Mep, KOTOPbIE BBIIOJHSIOTCS, KaK MPaBHIIO, B TPYHTOBOM MacCHBE MEXIY CTPOSIIMMCS (PEKOHCTPYHPYEMbIM) 0OBEKTOM U
CYIIECTBYIOLIMMH MOA3EMHBIMH KOMMYHHKALWIMUA. OHH CITy’KaT ISl CHIKEHUS] M KOMIICHCAIIMH CTATHYECKHX M TeXHOJIOTMYECKUX HEraTMBHBIX BO3/ICHCTBHIM
CTPOUTEIILCTBA.
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PucyHok 2.3 - Bnok-cxema re ote XHM4Ye CKMX Mep 3alMTbl N0A3€ MHbIX KOMMYHUKaLUMn

KoncTtpykmiBHBIE MepbI (M. pHc. 2.4) - 00ecTieYeHHe COXPAHHOCTH TTOI3EMHBIX KOMMYHHKALHIT IOCTUraeTCs 3a CUET YCHICHHSI M IPUCTIOCOOICHNST KOHCTPYKIIHIA
TOJ[3€MHBIX KOMMYHHUKAIMI K BOCTIPHSITHIO JOHOJIHUTE/IBHBIX HATPY30K U BO3/CHCTBUI HOBOTO CTPOUTENLCTBA (PEKOHCTPYKIMM).



Pucynok 2.4 - Bi1ok-cxeMa KOHCTPYKTHBHBIX Mep 3allUThI NOA3¢MHbIX KOMMYHHKALIUI

2.5.3 Bbl60p Mep 3alnTbl NOA3EMHbIX KOMMyHIAKaLI,I/IIZ pekoMeHayeTCA BbINONMHATL HA OCHOBE: TEXHUKO-3KOHOMUYECKOro CpaBHEHNA BapMaHTOB, C
Y4H€TOM Ha3Ha4YeHuA, ypoBHA OTBETCTBEHHOCTU, KOHCTPYKTUBHbIX ocobeHHOCTeW, MUHMMaIbHOTO BIMSIHUSA Ha pexum akcnnyatayumm
KOMMyHVIKaLl,VIVI, B 3aBMCMMOCTMK OT BMAA U BENMUYNH I'IpOI'HO3HbIX,EI,e(bOpMaLI,VIl7I.

[NpuBeneHHbIe MepBI 3aUTHI MOT'YT [IpHMeHIThC S pa3IeNbHO WIM COBMECTHO, B 3aBUCHMOCTU OT KOHKPETHBIX ycIIoBHiL. [Ipu BEIOOpe Mep 3aliuTsl cleayer
OTAABaTh IPEIOYTEHIE METOAAM, TIO3BOJISIONINM H30€KaTh OTKOTIKH M BCKPBITHS TTOA3EMHBIX KOMMYHHKAIH.

2.5.4 3awmTa noa3eMHbIX KOMMYHUKaLMIA JOMMKHA BbINONHATLCSH, Kak MPaBuIio, Ha OCHOBE creLunansHO pa3paboTaHHbIX MPOEKTOB
(TexHomnornyeckux pernameHToB). Pa3paboTKy aT1X NPOEKTOB cneayeT BbINOMHATE B COCTaBe NPOEKTa CTPOSILLErocs (PEKOHCTPYMpyemoro)
o6bekTa. MNpoekTbl 3aLMThl KOMMYHVKALUIA ABMASIOTCSA COCTaBHOM YaCTbio OCHOBHOIO MPOEKTa, BbINOonHAeMoro Ha ctagum «PO» nnm «Ply.
2.5.5 VicxogHbIMY A@HHBIMK AN NPOEKTMPOBaHNS Mep 3alLmThbl SBMSIOTCS:

TeonoI0CHOBA yJacTKa maciraba 1:500 ¢ PacnoIOKEHUEM OXPaHAECMBIX IOA3EMHbBIX KOMMymH(aLH/If;I U CTPOSAIUXCA 061;6K'IOB;

oT4YeT 00 HIKCHEPHO-TCOJIOrMYCCKUX M3BICKAHUAX Ha YYaCTKE,

TIPOEKTHBIE MaTEPHANIBI IO CTPOSIIEMYCsl 00BEKTY (IUTaHBI M pa3pe3bl CTPOSIIETocst 00bEKTA, HArPY3KH, NPOEKT OpPraHU3alii CTPOUTENNBCTBA H JIP. );

Ppe3yJIBIaTel 00CIeI0BAHMS, TEXHUYECKAs! JOKYMEHTalWs, MH(pOpMaLs 00 OXpaHsAEeMbIX HOA3EMHBIX KOMMYHHKAIWAX (Ha3HAYCHNE, IOl TIOCTPOHKH, OCHOBHBIC
TeXHHYECKHE XapaKTepPUCTUKH, TeXHUIECKOe COCTOSIHUE H JIP.);

PE3yIBTaThl MOZICIMPOBAHKS M POIHO3HBIX PACUeTOB IO OLICHKE BIIMSHIE CTPOUTENNECTBA HA' TEXHIHYECKOE COCTOSHIE OXPAHACMBIX TTOJ[3¢MHBIX KOMMYHHKALIL.
3 OdecrieyeHHe COXPAHHOCTH MO/I3EMHBIX BOJIOHECYLIIMX KOMMYHUKALMI HA CTAJMH CTPOUTE/ILCTBA (Fe0TeXHHYeCKHii MOHMTOPHHI)
3.1 Llenb reoTexHn4ecKoro MOHUTOPUHIa (Janee - MOHUTOPWHI) NOA3EMHbIX BOAOHECYLLMX KOMMYHUKALIWIA - KOHTPOMb Ui obecneveHne

COXPaHHOCTU GrM3pacnonoXeHHbIX MOA3EMHbIX BOAOHECYLLMX KOMMYHMKAL A Ha CTaaumn CTPOUTENLCTBA (PEKOHCTPYKLMM) NOA3EMHbIX U
3arnyGneHHbIX 0GLEKTOB M MOCIe VX 3aBepLUeHUs (He MeHee rofja Npu CTPOUTENBCTBE MU PEKOHCTPYKLMKU YHUKanNbHbIX 0GbekToB, aAns |



reoTexHn4eckom KaTeropmm oxpaHAaemMbIX Noa3eMHbIX BOOOHECYLLIMX KOMMYHUKaL Vll7l):

Cuctema obecriedeHrsI COXPaHHOC T MOA3EMHbBIX KOMMYHHKAIWN TS CTAAUU CTPOUTEICTBA IPECTABIICHA B BHIE OJIOK-CXeMbI Ha puc. 3.1.

T —————
e e te]
| .= = e

Pucynok 3.1 - Biiok-cxeMa MOHUTOPHHIA NOA3€MHBIX KOMMYHHKALMI HA CTAIMM CTPOMTEIbCTBA
3.2 3agayn MOHUTOpPUHTa:
OnpeaciiCHNe (balcmqecxoro BJIMAHUA CTPOUTEIHCTBA HA COCTOAHUE OXPAHACMBIX MOJA3EMHBIX KOMMyI-HdKaI.[PHﬁ 1 BMCIHIAIOLICTO UX MacCHBa I'PyHTA,

CBOEBPEMEHHOE BBISBJICHUE CBEPXIPOrHO3HBIX Ae(hOpMaIHil 1 IOBPEKICHHUI TTOA3EMHBIX KOMMYHHKAIHI, YCTAHOBJIEHHE IPUYMH UX BO3HUKHOBEHUSA, OTIPE/IC/ICHHE
CTeMeHN ONacHOCT! (pakTMIecKHX JeopMalHii JUIs HOpManbHOTO (DYHKIIMOHUPOBAHKS OXPAHAEMBIX KOMMYHHKAIHIL,

HPUHATIC CBOCBPEMEHHBIX MEp 110 HEHTPATIM3alliK WX JMKBUIALNN HOCIIS/IC TBUI HEraTMBHBIX BO3ICHCTBHI OT BO3HUKAOMINX YPE3MEPHBIX Aedopmarmii
IPYHTOBOT'O MacCHBa;

YTOYHEHHE UCXO/IHBIX PACUCTHBIX JaHHBIX, KOPPEKTHPOBKA MPOTHO3HBIX PACYETOB H, TP HEOOXOMMOCTH, 3aIUTHBIX MEPOIIPUSTHIL;

ycTaHoBJIeHHE (D()EKTUBHOCTH BBIIOTHIEMBIX 3aIlIUTHBIX MEPOIPHSTHIA.

3.3 MoHMTOPWHIY Noanexar NnoA3eMHble KOMMYHUKaL MK, nonagatoLume B 30HY BO3MOXHOIO BIIMSIHUSE HOBOMO CTPOUTENLCTBA.

3.4 MOHUTOPWHT NOA3EMHbBIX KOMMYHWKaL A AOMKEH ObITb YBA3aH C CMCTEMaMW MOHUTOPUHIA CTPOSILLIErOCS U PEKOHCTPYMpyemoro obbekTa;
OnM3pacnonoXeHHbIX 30aHuiA, MonagakoLwmx B 30Hy ero BNAHWSA; MaccuBa rpyHTa. MOHUTOPUHE JOSMKEH NPOBOAUTLCS B COOTBETCTBUM C paHee

(Ha cTaguM NPOeKTMPOBaHMUS) pa3paboTaHHbIM MPOEKTOM.

3.5 Kak npasniio, MOHUTOPUHT CYLLECTBYHOLLUMX NOA3EMHbIX BOOOHECYLUMX KOMMyHVIKaLWIVI, nonagarLnx B 30HY BIMAHUA HOBOIo CTPOUTENbCTBA,
crenyeTt OpraHmn3oBbiBaThb:

HPH CTPOUTENBCTBE U PEKOHCTPYKIIMU YHUKAIBHBIX COOPYKEHHUI 1 0OBEKTOB TOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH;
JUIS HOJ3EMHBIX BOJOHECyIIMX KOMMyHHUKaimi, uveromux 11 u 111 reotexnrueckne Kateropym.

3.6 CoctaB 1 06bem paBGoT No reoTEXHNYECKOMY MOHUTOPUHTY NOA3EMHbIX BOAOHECYLLMX KOMMYHUKaLIWIA B K2XXOOM KOHKPETHOM Clyyae
onpefensioTca nporpammoli paboT, paspabaTeiBaeMol Ha OCHOBE:

TCXHAYCCKOT'O 3aaHUA,

O3HAKOMJICHUA C IIpOeK"[HO—TeXHPI‘IeCKOP’I HOKyMeHTaLU/ICI;'I CTpOosALIETOCH 00BEeKTa (TGOHOHOCHOBLI ydacTKa M 1:500 ¢ HaHec eHHBIMK KOMMYHHUKaIIUAMH U KOHTypaMHu
BO3BOJAMMOI'O 061)61('[3, TIPOCKTa C T0SIC HUTEJILHOM 3ar11/101<01‘/'1, TIPOCKTa OpraHu3aly CTPOUTEIILCTBA U 3AKITFOUCHUA 00 HMHXEHEPHO-TI'€OJIOr'MYECKUX I/BI)ICKaHPIﬂX);

03HAKOMJICHIS C Pe3yIBrataMu cO0pa U M3y4eHHs apXUBHBIX JTAHHBIX, 00CIICIOBAHIS MO[3EMHBIX KOMMYHUKAIMH, OI[CHKH BIIMSHUSL i PEKOMEHIAIMSIMH 110
00€CTICUCHIIO COXPAHHOCTA KOMMYHHKALIAL;

PEKOTHOCIIMPOBOYHOI'0 OCMOTpaA yJacTKa.

3.7 MpaHuLbl 30HbI BIUSIHWSA CTposiLLerocst obbekTa Ha NoA3eMHbIE BOAOHECYLLME KOMMYHUKALLMN PEKOMEHAYETCSA NPUHUMATL COrflacHo Taobn.
3.1. Ecnu reotexHuyeckoe MoaenvMpoBaHUe He BbIMOSHSANOCh, TO OPUEHTUPOBOYHAS LLUMPUHA 30HbI BNUSIHUSI CTPOUTENBLCTBA MOXET ObITb
npuHaTa no tabn. 3.2.

Tabmuma 3.1 - 3Ha4Ye HUAA MaKkCMMarbHbIX AOMONHUTE NbHbIX AedopMaLnii OCHOBaHUI NoA3e MHbIX BOAOHE CYLLIMX KOMMYHUKaLMi ans
Ha3Ha4e HUA rpaHUL, 30Hbl BIIUAAHUA CTPOUTENIbCTBA NPU re 0Te XHUYE CKOM MOHUTOPUHre

No .. HanmvenoBanue O003HaucHHE Bemminna
k
1 OTHOCHTENTbHASI TOPU3OHTATBHAS JIe(OPMAIIHsT PaC TDKCHUS er 0,5% 10-3

2 Haxon* ir 0,5><10'3



3 Pamuyc kpuBM3HBL KM* Rr 50
4 [Nepemenienust, MM Sr 4
* Jlns waTepBaioB 7-10 M.

Tabmwa 3.2 - OpMeHTMpOBOHHaH WMPpUHA 30HbI BNTUAHUA CTPOUTESNILCTBA Ha Te XHU4Ye CKOoe COCTosAHMe noas3e MHbIX KOMMyHVIKaLIMVI

Bz HOBOTO CTpOHTENBECTBA IInprHa 30HBI BIUSHUSA, M
Tloa3emMHBIe 1 3anTyOICHHBIE COOPYKEHNs B KOTIOBAHAX C OrPakJICHHEM «CTEHA B TPYHTE»!
C KpeIUIeHHEM aHKEPHBIMH KOHCTPYKLSIMA aka+1,5*Hka
C KpEIUICHHEM paciopKaMu 3Hg
[NozeMHBIe U 3amTyOJIeHHBIE COOPY’KEHHS B KOTIOBAHAX C OTPAXKICHHEM M3 METAUINYECKHUX IIMyHTOBEIX TpYO 3Hy
(3aBMHYMBAOIINXCS METALIMYECKHX CBaif), PacTIOPOK, PaCKOCOB, TIOIKOCOB, JEPEBSIHHON WM METAJUIYECKON 3a0HpKu
INo3eMHbIe COOPYKEHUS B KOTIOBAaHAaX M CTBOJIAX C OrPaKJICHHEM, BBINIOJIHAEMBIM TOPHBIM CTIOCOOOM (METALIMYECKHE PaMBbl, 3Hy

JIepEeBSHHAS T MeTaTHYec Kast 3a01pKa)
TNom3emHbIe 1 3arTyONEHHBIE COOPYKEHHS B KOTIIOBAHAX M TpaHIIEsX 6e3 MPUMEHEHNs OTPaKAAlOMIX KOHCTPYKIWH, npu ypoBHe  2,5H
TI0JI3EMHBIX BOJ| HIDKE JIHA BBIPAOOTKN

Coopy»xeHus B KOTIOBaHaX, CO3IAFOIINE JOTIOJTHITEbHBIC BEPTHKAIBHbIC HAPSDKEHNS B OCHOBAHHH KOMMYHHKAIAN Hg
CoopyKeHust ¥ BEIPaOOTKH, YCTPaHBAEMBbIC 3aKPBITHIM CIIOCOOOM:

TOHHEJIH, TIPO/IABIIMBACMbIC CTATBHBIC (Y TISIPBI 1,5H3p
MUKPOTOHHENN Hipg
3naHus ¥ COOpY>KeHHs ¢ (hyHIAMEHTAMHE M3 CBaii, MOrpyKaeMbIX 3a0MBKOM WK BUOPOIIOTPY>KEHHEM 25 M

IJIC dyg - PACCTOSIHUE B IUIAHE MEXKY OIPKIAIONIMMY KOHCTPYKIMAMU KOTIOBaHA U KpaiiHel Toukoi KOpHs aHKepa;
Hygq - rybriHa pacnornoXeHus KpanHemn TOYKM KOPHS aHKepa OT NiaHnpOBOYHOW OTMETKY;

Hy - rnybrHa KoTnosaHa OT MMaHNPOBOYHOWN OTMETKM;

Hc - MOLLUHOCTb CXUMaeMOoW TOMLLM PYHTOB MO HOBbIM OObEKTOM;

Hag - rybuHa 3anoxeHunst H13a obaenku Konnekropa, TOHHENs, MUKPOTOHHENS.

3.8 MOHUTOPWHT TEXHUYECKOTO COCTOSAHMST KOMMYHUKaLu Wi |l n Il reoTexHuYeckux kaTeropuii B o6LLeM crydae JOMMKeH BKMoyaTh criegytoLme
nepuoam4ecku BbiNonHsiemMble paboTbl:

BU3YaIBHBII OCMOTP KOHCTPYKIWIA (IPOXO/HBIX KOJUICKTOPOB, KOJIOALEB M Jp.) H TpYOOIPOBOJIOB, a TAK)KE IOJIBATIOB 3/1aHHH, PaCcTIONOKEHHBIX BOIM3H
OXpPaHSAEMBIX NOJI3EMHBIX KOMMYHHKAIIHH;

00X0Z1 ¥ OCMOTp HOBEPXHOCTH 3EMJIU BIOJb TPACC MPOXOAKH MO3EMHBIX KOMMYHHKALIHI,
M3MEpEeHHE TeMIIepatTypbl 1 YPOBHS BOJIbI B HAOIFONATEIBHBIX THIPOTEOIOrHIECKUX CKBAKMHAX;

0100p 1po6 BOIBI U IPYHTA B MECTax, Ije Oparuch npoObl IIPH NEPBUYHOM 00CIICAOBAHUY; PE3yIIBIAThl XMMaHAIN3a BOJIbI ¥ TPYHTA MCTIONIB3YHOTCS U BBIBJICHUS
CJICJIOB yTeUCeK U3 BOJOHECYIIUX KOMMYHHKALIT;

OIIpe/IC/ICHIE BEPTUKAIBHBIX U TOPU30HTATBHBIX MEPEMEIICHHIT T0[3EMHBIX KOMMYHHKAIIHI M BMEIIAIOIIET0 UX TPYHTOBOTO MAacCHBA; ISl CAMOTCYHBIX
TpyOOTPOBOJIOB - HUBEIMPOBKA JHA JIOTKOB M TPYOOIPOBOJIOB € MOCIIEAYOMIEH MPOBEPKOH yCIOBUIA CAMOTEYHOCTH; JUIS HATIOPHBIX TPYOOIPOBOIOB -
MHCTPYMEHTAIBHBIC H3MepeHys AeopMarmii TpyOonpoBoIOB;

HaOITIONEeHNE 32 Pa3BUTHEM HEOIArONpHSITHBIX MHKEHEPHO-Te0IOrMYECKUX MpoLieccoB (KapeT, cyddosus u ap.);

HaOJTIOIeHNE 32 I3MEHEHHEM OKPYIKAOLIeH NIPUPOIHOM CPe/bl PH ONACHOCTH 3arps3HEHHS TPYHTOB M HOA3EMHBIX BOJL;
M3MEpPEHUE YPOBHS KOJICOAHHI TIPU HAITMYUN JUHAMUAYECKUX BO3JCHCTBHUI (BHOPOIMHAMUYEC KA MOHUTOPHHT);

OLICHKA PE3YIIBIATOB HAOIIONCHIIA 1 CPABHEHNE MX C POTHO3HBIMH JaHHBIMI;

QHAJIM3 TPHYMH BBIIBJICHHBIX JE(EKTOB 1 MOBPEKICHH;

KOPPEKTUPOBKA MPOrHO3a U3MEHEHHs TEXHUIECKOr0 COCTOSIHHSI OXPAHsAEMbIX KOMMYHHKAIMI 1 BMEIIAIOMICT0 X MAacCHBa IPYHTa;
B HEOOXOAMMBIX CJIy4asix pa3paboTKa MEpPOIPHSITHIA 110 JTHKBIJIALIMI HEAOMyCTUMBIX Je)OpMALIHii i HeraTUBHBIX [IOCIIC/ICTBILA;
KOHTPOJIb 32 BBINOJIHEHUEM NPUHSTHIX PELICHHI.

3.9 B o6Liem cnyvae B cocTaB OTHETa MO MOHUTOPUHIY NMOA3EMHbLIX KOMMYHUKALUA BXOOAT:

LeJTH | 33/[a9H MOHUTOPHUHTa;

KpaTKas XapaKTePUCTIKA HEJKCHEPHO-TCOIOTMYECKUX YCIIOBHIT y4acTKa;

001Iast XapaKTeprCTHKA CTPOSILErocst 00bEKTa;

XapaKTepHUCTUKA TIOA3EMHBIX KOMMYHHKALHH, PACTIONIOKECHHBIX B 30HE BIIHSHHUS CTPOHUTENBHBIX PA0OT; TAOHUIIBI OIMC aHHS TPACcC MOI3EMHBIX KOMMYHUKALAHA,
MPOXOHBIX KOJUIEKTOPOB, CMOTPOBBIX KOJIO/IICB U KaMep, PACIOI0KCHHBIX Ha 00CIICyeMbIX TPacCax;

BUABI U IEPUOIMIHOCTH BBITOIHACMBIX Ha6HIO]IeHH'I>‘I n HSMCpCHHﬁ;
METOJMKA BBINOJTHECHUSA MOHUTOPUHI'A, UCIIOJIB3yEMBIC HpI/IGOpI)I u 060py11013a1me;

IUTaH y4acTKa C HAHECCHHBIMHU MOA3EMHBIMI KOMMYHHUKAISIMHI, KOHTYPaMH CTPOSILIErocsi 00beKTa, KOHIPOJIBHBIMU TOUKaMU HAOIONCHHH, MECTAMHU YCTAHOBKH
MapoK, U3MEPHUTEIIBHBIX YCTPOICTB U MPHOOPOB;

BEIOMOCTH HAOJTIONAEMBIX ¥ TIOSBHBILHXCS JE(EKTOB ¢ HX MPHBS3KOH, (hoTorpaduu U 3cKu3bI Ne(EeKTOB;
rpaduKy ¥ TaOIHIBI C pe3y/BTaTaMy HAOJIFOICHNI U H3MEPEHHIT KOHIPOJIMPYEMBIX apaMETPOB MOJ3EMHBIX KOMMYHHKALMI X BMEIAIOIIET0 IPYHTOBOTO MacCHBa,

BBIBO/IbI 1 PEKOMEHAAINH 110 pE3YIbraTaM MOHHUTOPHHIA.



4 KpaTkue cBe/ieHusI 110 OXpaHe TPyIa H TeXHHKe §e30MAacCHOCTH NPH IPoBeIeHHH 00¢.1eJ0BAHMIA 03¢ MHbIX KOMMYHHKALUIA

4.1 OxpaHa TpyIa U TeXHMKA 0e30MaCHOCTH NPH 00C/1eI0BAHNH KOJUIEKTOPOB IPOXOHOTO THIIA

4.1.1 KOMMYyHUKaLMOHHbIE KOMMEKTOPbI ABNAIOTCA NOA3EMHbIMU TOHHENSAMU, KOHCTPYKTUBHOE YCTPOWCTBO KOTOPbIX 06ecne4nBaeT BEHTUNALMIO 1
paboTy B HUX NMiofei 6e3 NpUMeEHeEHNA CPEACTB 3aLUMThI OPraHoB AbIXaHUS, 3a UCKITIOYEHNEM aBapUHbLIX CUTYaL U,

4.1.2 Bxop B KONneKTopbl 4OMYCKAETCS TONbKO Yepe3 AUCMETYEePCKoe NoMelleHme. Micnonb3oBaTh Anst 3TOW Lienv aBapuiiHble BbIXOAbl U THOKM
[0MycKaeTcs TONbKO Mo crewuanbHOMY paspeLleHmnio 3KCrsyaTalMoOHHOMo nepcoHana unm npu BO3HUKHOBEHUW aBapunHbIX CUTYauUui B
konnekrope. PaboTkl No 06crnenoBaHmMio B KOMNEKTOpax paspeLuaeTcsi BECTU B AHEBHOE BPEMS.

4.1.3 PaboTbl no ob6crieoBaHUIo 1 MOHUTOPUWHTY B KOJNTIEKTOPax MOryT BECTUCH C NpeABapuTENbHON NPOBEPKON HanMyms B HUX OMacHbIX ra3os
(yrnekucnoro, MetaHa u ap.) 6puragon B coctaBe He MeHee ByX Yenosek. OTBETCTBEHHLIN 3a MPOU3BOACTBO paboT B Konnekrope oba3aH
NMOCTOSIHHO HaxoaMUTbCsl Ha OGbeKTe.

4.1.4 Nlnya, paboTatoLwe B KONNEKTopax, AOIMKHbI ObiTe 06ecrnedeHbl NpuGopamu Ons U3MepPEeHNs COAepKaHus B BO3AYLUHOM cpede YrmeKkMcrnoro
rasa u Kucropoga, a Takke agpeKTUBHLIMI CPEACTBAMM MHAMBMAYANbHOMN 3aLUMTbI OPraHoOB AbIXaHUS.

4.1.5 OTBETCTBEHHOCTb 3a COBMoAEHNE YCTaHOBMEHHBIX HOPM 1 NpaBuI Npy BeAeHUM paboT B NoA3eMHbIX COOPYXeHUsX, obecneyeHne
paboTHMKOB CPeACTBaMY MHAMBUAYaNbHOW 3aLLMThl OPraHoB AblXaHWsa 1 Npubopamun n3mMepeHus COAepPXXaHus rasoB B BO3OYLUHOW cpeae
BO3naraetcqa Ha opraHusauun, nposoadiume paGOTbI B NOA3EeMHbIX COOPYXEHUAX.

4.1.6 lNvua, 3aHsTbIE B 0OCNe0BaHNM 1 MOHUTOPUHIE KOHCTPYKLUIA KONNEKTopoB, 06s3aHbl NporiTy obyveHne co caavein ak3aMeHOoB Ha 3HaHue
TpeboBaHMWii HOPM M NPaBKN TEXHKKM 6E30MacHOCTU C NOMy4YeHWEM YOOCTOBEPEHNI B y4eBHbIX LLEHTPaX, UMEIOLLMX COOTBETCTBYIOLLYHO ULLEH3MIO
Ha JaHHbIN BUA AeATENbHOCTU.

4.2 OxpaHa Tpyaa U TeXHHKA 0e30MaCHOCTH NPH 00cJIe/I0BAHHN KOJIOALEB U KaMep

4.2.1 K paboTe, cBsA3aHHOI CO CMyCKOM B KOMoZeL, AonyckaeTcs 6puraga He MeHee YeM 13 Tpex YernoBek: OaunH Anst paboTbl B KonoALe, ApYron -
Ans paboTbl HA NOBEPXHOCTU, TPETUI - creLanbHO Ans HabnaeHUs 1 okasaHusi NoMoLLmM paGoTatoLemMy B konoue. CnyckatoLmincs B
KonoeL, OoSPKeH HadeBaTb cracaTerbHblfi MOSIC C BEPEBKOW, 3aLUMTHYIO Kacky ¥ UMETb akKyMYmnsiTOPHbIA hoHapb HanpsikeHuem 12 B.
3aHnmaTh HabnopatoLwero kako-nmbo paboToit Npu HaxoxaeHU paboTaroLlero B KOMOALE 3anpeLlaeTcs.

4.2.2 [lo Hayana paboT B KonoALe 1 B ABYX CMEXHbIX C HUM BO3AyX B HUX AOIMKEH ObITb NPOBEPEH Ha NPUCYTCTBUE YITIEKMCIIOro rasa u MeTaHa.
,ﬂaﬂbHeVILlJaﬂ npoBepkKa Hann4ynsa onacHbIX ra3oB B Konoduax Nponu3BoaAnTCA rasoaHann3aTtopamm 4yepes Ka)K,EI,bII7I yac. JTloKM CMEXHbIX Konogues
AOJDKHbI ObITb OTKPbITbl HA BCe BpeMsA paGOT. Ha Hux yCTaHaBNMMBaTCA cneunarnbHble pelleT4yaTble KPbILWKA U orpaXxaeHus. Ecnn ananms
rokasan NpucyTCTBKE OMNacHOro rasa, To paboTa B NOA3EMHbIX COOPYXKEeHUSAX AoMKHa ObITb NpekpalleHa Ao Tex nop, noka He 6yaer ycTpaHeHa
NpuYMHa NOCTYNNEHNS! rasa.

4.2.3 Npn HeoBXOAMMOCTM BCKPbITUS KPbILLEK KONOALLEB B MECTaX ABMXKEHWS aBTOMOGUBHOMO TPaHCNopTa 1 NELLEXOA0B JTIOKV OrpaxaaroTcs,
obycTpamnBatloTCsi CpeAcTBaMU CUrHaNU3aLnm 1 BpeMeHHbIMY NpeaynpeanTenbHbIMU 3Hakamy ¢ 0603Ha4YeHnsMM HanpaeneHns obbesda unm
obxopa.

4.2.4 MpeanpusiTusi n opraHn3aLu, BeIMONHALWME 06cneaoBaHNsa NoA3eMHbIX KOMMYHUKaL WA, 06a3aHbl 40 Havana BbIMONHeHUs paboT
cornacoBaTh X NPOBEAEHWE C BraaenbLaMmm MHXeHEPHbIX OGbEKTOB U NPEAOCTaBUTb CMMCOK COTPYOHWKOB B YCTaHOBIIEHHO hopMme,
yyacTByoLLMX B 06crnegoBaHun. Bce paboTbl N0 06CNe[oBaHMIO U MOHUTOPUHTY, CBSI3aHHBIE C HAXOXAEHUEM B KOMMNEKTOpax M konoau ax
(kamepax), JOMKHBI BECTUCH B NPUCYTCTBUM NPeAcTaBuTenei opraHmaaLmii (NpeanpusaTuii) - BnagenbLeB MHXEHEPHbIX COOPYXEHUI
(kONNEeKTopoB) M KOMMYHMKALUIA.

4.2.5 3anpeLaercs:

CaMOBOJIBHOC BECJICHHEC pa60T,

TIPOBOIUTH pa6011>1, HC COIITaCOBAHHBIC C BJIAJICTIBLIAMUA WHXCHCPHBIX 06’]>CK”IOB;

TIpOBOAUTH paGOTLI B HOYHOC BpEMSI;

MPOM3BO/IUTH 3eMIISIHBIE PA0OTHI HAJl MOI3EMHBIMHU COOPY>KEHHUSIMU U OJIIDKE OJJHOTO METpa OT HHX C IPUMEHEHHEM CTPOMTENIBHBIX MEXaHU3MOB U 3eMIICPOUHOM
TeXHUKH;

OCTaBJIAITh HE3AKPBITbIMU 0e3 NIPUCMOTpa BEHTWIALMOHHBIC ITaXThl (KI/IOCKI/I), aBapPlﬁHbIe BbIXOBI, JIFOKH U APYTHE KOHCTPYKTUBHBIC 3JIEMCHTBI ITIOA3EMHBIX
HIKCHEPHBIX Ce’I‘eﬁ,

CITyCKaThCsl B TIOA3EMHBIC COOPYXKEHHs 0e3 pa3pelleHHst SKCIUTYaTalOHHBIX CIIY)X0 M NPUHSTHS Mep Oe30MaCHOCTH JUIS JKH3HH JIFOICH;

CaMOBOJIBHO BCKPHIBATh KPBILIKH JIFOKOB, KAMEP M KOJIOJLEB, PELICTKN BeHTWISILIMOHHBIX IIAXT, 3allOPHBIC YCTPOHCTBA;

HapyIIaTh [EJIOCTHOCTH CTPOMTENBHBIX KOHCTPYKIHH, COpachiBaTh BOLY, NPOMBIIUICHHBIE, OBITOBBIE M HHOTO POJIA TBEPABIE U KUIKHE OTXOIBI;
CTAHOBUTHCSI WIH CAIUTHCSI HA KaOEJIbHbIC KOHCOMH 1 KaOeny, ONMpaTh Ha HHUX JIECTHHLIBL, KJIACTh MAaTepUalIbl WIM MHCTPYMEHTBI, CABUIaTh KaOeIM ¢ MecTa;
Pa3BOAHTH OTOHb, KYPHT.

Ipunoxenne A

HopmatuBHasi 1 MeToaMYeCKasi JIUTepaTypa
CHul12.01.07-85* Harpy3ku u Bo3aelcBus
CHul12.01.09-91 3nanus 1 cOOpy>KeHUs Ha OAPadATHIBACMBIX TEPPHTOPHSIX U IPOCATOYHBIX TPYHTAX
CHul12.02.01-83* OcHoBaHus 31aHHIA 1 COOPYKEHUI
CHull 2.02.02-85* OcHoBaHMs THAPOTEXHUIECKHX COOPYKEHHIA

CHul12.02.03-85 CaaiiHble (hyHIaMEHTBI



CHul1 2.02.04-88 OcHoBaHus 1 (pyHIAMEHTHI HA BEYHOMEP3JIBIX TPYHTAX

CHul12.03.11-85 3amuma CTpOHTeNIBHBIX KOHCTPYKIHI OT KOPPO3HH

CHul1 2.04.02-84* BonocHabxenue. HapyKHbIe ceTi 1 cOOpy KeHHS

CHul12.04.03-85 Kananuzawus. Hapy»Hble ceti 1 COOpYKEHUs

CHull 2.04.12-86 Pacuer Ha IPOYHOCT CTANBHBIX TPYOONPOBOIOB

CHuI1 2.05.03-84* MocTs! 1 TpyOBI

CHul12.05.06-85* MarwucTpanbHble TpyOOIpPOBOIBI

CHul1 2.06.07-87 IloamopHeie CTEHBI, CyA0XOAHBIE IITIO36I, PHIOOIPOIYCKHBIE U PHIOO3AIIUTHBIE COOPYKECHHS
CHuII 2.06.14-85 3anmra ropHbIX BEIPaOOTOK OT NMOI3EMHBIX M IIOBEPXHOCTHBIX BOJ
CHul12.09.03-85 Coopy2keHHs NPOMBIIUICHHbIX IPeIIpPHTIil

CHul1 3.02.01-87 3emiisiHBIE COOPYKEHHSI, OCHOBAHHS 1 (DyHIaMEHTHI

CHul1 3.02.03-84 TlomzeMHbIe TOPHBIE BHIPAOOTKH

CHul13.03.01-87 Hecymiye 1 orpaxaatomye KOHCTPYKIIII

CHuII 3.05.04-85* Hapy»Hble ceTd B COOpYKEHIS BOJOCHA0KEHIUS U KaHATIH3aLH

CHuI1 3.06.04-91 MocTs! U TpyOBI

CHul1 3.06.07-86 MocTs! u 1py0s!. [IpaBuna o6caenoBanHuii 1 UCTIBITAHUHA

CHuII 11-02-96 VxeHepHble M3BICKaHKS TS CTpouTebeTBa. OCHOBHBIE MOJIOKEHHS

CHulT 12-03-2001 bezonacHocts Tpyna B ctportensctse. Yacts 1. Obmme tpeboBawist

CHulI 12-04-2002 bezomacHocTs Tpyna B cTpontensctse. Yacts 2. CIpoHTensHOe IPOU3BOACTBO
CHul141-02-2003 TerutoBsle cetn

CHull 52-01-2003 BeToHHBIE 1 5Kene300eToHHbIe KOHCTPYKIMK. OCHOBHBIC MOJI0XKEHHS

CHul1 11-22-81* KameHHbIe 11 apMOKaMEHHbIE KOHCTPYKIIFI

CHulI1 I1-23-81* CranbHble KOHCTPYKIIHH

CHull I1-89-80* I'eHepasibHbIe IUIaHBI IPOMBIIUICHHBIX TPESAIPHSTHR

CHull 11-94-80 Ilog3emHbIe TOPHBIE BEIPAOOTKH

CHull 111-42-80* MaructpaibHsie TpyOOIpOBOIbI

CHul1 111-44-77 ToHHENH KeNe3HOIOPOXKHBIE, aBTOAOPOKHBIE M THAPOTEXHUYECKHE. MeTpOornoIUTeHbI
CII 11-104-97 VmxeHepHO-Teoae3MIeCcKre M3BICKAHS TS CTPOHUTENIBC TBA

CII 11-105-97 VmkeHepHO-TeonornuecKue M3bICKaHus Jisl ctpoutenbeTsa (4. 1, 2, 3)

CIT 13-102-2003 TlpaBuna o6cne0BaHNs HECYIIMX CTPOUTENIBHBIX KOHCTPYKIMH 3/1aHII B COOPYKEHHH
CIT140-102-2000 IpoexmpoBaHue 1 MOHTaX TpyOOIIPOBOIOB CHUCTEM BOJAOCHAOKEHHS M KAHATM3AIMU U3 TOJIMMEPHBIX MATepHaIOB
CI150-101-2004 TIpoekmipoBaHue U YCTPOWCTBO OCHOBAHHMIA M (PyHIAMEHTOB 3IaHHIA H COOPYKEHHI
CII 50-102-2003 TIpoekmpoBanue 1 yCTpOHCTBO CBAHHBIX (DyHIAMEHTOB

CI153-101-98 IBrotoBieHue U KOHIPOJIb Ka9€CTBA CTAIIBHBIX CTPOHTENIBHBIX KOHCTPYKIIHHA

I'OCT 286-82 TpyOb! KepaMHUeCKHe KaHATU3AUMOHHbIE. TeXHIUECKHE YCIOBHS

I'OCT 539-80 Tpy0s1 1 MydTeI acOecTOnEMEHTHBIEC HATOPHBIE. TeXHIYECKHE YCIOBH

T'OCT 1497-84* Metayutsl. MeToIbl HCTIBITAHHS HA PAC TSDKCHHE

T'OCT 1839-80 TpyObI 1 My I acOeCTOIEMEHTHBIC /IS OE3HATIOPHBIX TPYOOIPOBOIOB. TeXHIHUIECKHE YCIOBHS
I'OCT 5180-84 I'pyntsl. Metozs! 1a00paTopHOTO ONpeneneHms PH3NIECKIX XapaKTepUC THK

T'OCT 5802-86 PactBopbI cTpouTebHble. MeTo bl MCIIbITAHUI

I'OCT 6482-88 TpyOsi sxene300eToHHbIe Oe3HAOpHbIe. TeXHUYECKHe YCIO0BUS

T'OCT 6942-98 TpyOb! 4yryHHbIE KaHATH3AIFOHHBIE ¥ ()acOHHBIE YacT! K HUM. TeXHHYeCKHe yCIOBHS
T'OCT 6996-66 CapHble coerHeHus. MeTo/ibl OpeIeNIeHHs] MEXaHHYECKUX CBOUCTB

I'OCT 10704-91 TpyOs! cTanbHBIE 3IEKTPOCBApHbIC NPSAMOLIOBHBIE. COpTaMeHT

T'OCT 10705-80* TpyOsl cTanbHBIE SIEKTPOCBapHbIE. TeXHHUECKHE YCIOBUS



T'OCT 10706-76* TpyObl cTanbHbIE dJIEKTPOCBAPHBIC MPSIMOIIOBHbIE. TeXHIUIECKHE TPeOOBAHUS

I'OCT 10707-80* TpyOb! cTATbHBIE YIEKTPOCBAPHBIE X0JI0AHOASHOPMHIPOBAHHBIE. TeXHIIECKHe YCIOBHSI

T'OCT 12248-96 I'pyHtsl. MeTtop! 1a00pPaTOPHOTO ONPEIEIICHHS XapaKTepUCTUK MPOYHOCTH | 1ehOPMUPYEMOCTH
I'OCT 12536-79 I'pyntel. MeToipl J1aGOpaTOpHOTO ONPEAEIICHUs IPaHYIIOMETPUYECKOro (3EPHOBOT0) M MUKPOArPEraTHoro COCTaBa
I'OCT 12730.0-78 Beronsl. O6mmue TpeboBaHKI K METOaM OTpEesICHIs INIOTHOCTH U BOJIOHETPOHHUIIAEMOC TH
T'OCT 12730.1-78 Betonsl. MeTtozp! onpe/ieNieHUst TNIOTHOC TH

I'OCT 12730.2-78 betonsl. MeTozs! onpe/eneHus BIaXHOCT

I'OCT 12730.3-78 Betonsl. MeTozp! onpe/ieNeHnst BOIOTOIIONICHHS

T'OCT 12730.4-78 betonbl. MeTo bl OnpeiesieHyst oKas3aresieid opucTocTd

T'OCT 12730.5-78 betonbl. Meto bl onpeieneHys BOJIOHEIPOHUIIAEMOC T

T'OCT 12586.1-83* TpyOsl xene300eTOHHbIE HalOpHBIE BUOPOTHPONPECCOBAHHBIE. KOHCTpYKIMS M pa3Mephl
T'OCT 17624-87 BetoHbl. YiBIpa3ByKOBOH METO ONpe/ieieHUs IIPOYHOCTH

I'OCT 17625-83 KoHCTpyKIHH 1 W3/1EMHs JKeTe300eTOHHbIE. PaiualiioHHbIil METo ONpeIesIeHHs TOMIIIHHBI 3allIUTHOTO CJI0si OETOHA, Pa3sMEPOB M PACTIONOKCHHS
apMaTypbl

T'OCT 19912-2001 I'pyHTsl. MeTO/1bI MOJEBBIX UCTIBITAHUN CTATUYECKUM U JMHAMUYECKHUM 30HIMPOBAHUEM
I'OCT 20054-82 TpyOs! GeToHHbIe Oe3HANOpHbIE. TeXHUUECKHE YCIOBHS

T'OCT 20276-99 I'pyHTsl. MeTozB! MONIEBOT0O ONpeeNIeHNs XapaKTePHCTHK POYHOCTH U AeOpPMHUPYEMOCTH
I'OCT 20522-96 I'pyntsl. Metozb! cTaic TMYEC KOl 00pabOTKH PE3YIIBIATOB HC IIBITAHHI

I'OCT 22000-86 TpyObI GeTOHHBIE U 5KeNe300€TOHHBIE. THITH M OCHOBHBIE MApaMeTPhI

T'OCT 22689.0-89 TpyObl MONHITHIICHOBBIE KaHATHW3ALMOHHBIE U (pacoHHBIE YacTi K HiM. OOIIHe TeXHHIeCKUEe YCIOBUS
I'OCT 22689.1-89 TpyObl NOIMITWICHOBBIC KaHAIN3ALMOHHBIC U (hacOHHbIC YacTd K HUM. CopTaMeHT

I'OCT 22689.2-89 TpyOs! MOMMITINICHOBBIE KAHAM3AIMOHHEIE 1 (pacOHHBIC YacTh K HUM. KoHCTpyKIms
T'OCT 22690-88 Betonsl. OmnpeeneHue MPOYHOCTH MEXaHUIEC KUMH METOJaMU Hepa3pyIIaoniero KOHTPOJIs
I'OCT 22733-2002 I'pysmsl. Metoz 1a00paTopHOrO ONpeeNeHrss MaKCHMAIBHON INIOTHOCTH

['OCT 22904-93 Koxctpykumm xene300eToHHbIe. MarHUTHBIIH METO ONpeIesIeHNs TOMIIIHHBI 3aIlIUTHOTO CJIOSi OETOHA M PAacTIONOMKEHHS apMaTyphl
T'OCT 23061-90 I'pyHTHl. MeT0151 PaAMOM30TOIHBIX U3MEPEHHH IUIOTHOCTU U BJIAYKHOCTH

I'OCT 23161-78 I'pyHtsl. MeTozs! 1a00paTOPHOTO ONPEeIeHHs XapaKTepUCTUK MPOCATOIHOCTH

T'OCT 23740-79 I'pyHtsl. MeTtozb! 1a00paTOPHOTO ONPENETEHHS COCP/KaHMSI OPTaHMIECKHX BEIIECTB
T'OCT 24846-81 I'pynmsl. Metoas! m3mepennst aedopMalmii OCHOBaHUM 3IaHUAN U COOPYIKCHHIA

I'OCT 24847-81 I'pyntsl. MeTo1b1 ONpeAeneH st ITyOMHbI CE€30HHOTO POMEP3aHHs

I'OCT 25100-95 Tpynmt Knaccudukarmst

T'OCT 25358-82 I'pyHthl. MeTo n0IeBOro ONpeeNeH s TeMIepaTypbl

['OCT 25812-83 Tpy6onpoBOoAbI CTAIBHBIC MarucTpaibHble. OOIHe TpeOOBAHIS K 3aIUTe OT KOPPO3HHI
T'OCT 26819-86* TpyOsl xeine300eTOHHbIE HAIOPHBIE CO CTABHBIM CEepIeUHIKOM. TeXHUYECKHUe YCIOBHS
I'OCT 27751-88 HanexkHOCTH CTPOUTENBHBIX KOHCTPYKIMIA ¥ ocHOBaHUH. OCHOBHBIE HOJIOXKEHUS 110 pacdeTy
I'OCT 27809-95 UyryH 1 cTaimb. MeToas! CIIeKIporpadgudecKoro aHaam3a

T'OCT 28570-90 Betonsl. MeTtozs! onpe/ieNieHust MPOYHOCTH o 00pa3aM, 0TOOPaHHBIM M3 KOHCTPYKIIHI
I'OCT 30416-96 I'pyntsl. Jlabopatophsie ucnbrranmst. OOIHe MoI0KEeHH

I'OCT 30672-99 I'pyster. INonesie ncrnbrmanns. OOIIME MOT0KEHAS

T'OCT P 51232-98 Bona mimbeBast. [urueHndeckie peOOBaHUs 1 KOHIPOJIb 338 Ka4eCTBOM

CH 322-74 Yxa3aHus 1o IpOM3BOJCTBY U IIPHUEMKE PaboT IO CTPOHUTENILCTBY B FOPOAAX U HA IPOMBIIIICHHBIX NPEANPUSTHASIX KOJUIEKTOPHBIX TOHHEIICH,
COOpY’KaeMBIX CIIOCOOOM MIMTOBOM MPOXOIKN

CH 550-82 VHCTpyKIWs 10 MPOSKTUPOBAHUIO TEXHOJIOTHIECKHUX TPYOOIPOBOIOB M3 TIaCTMACCOBBIX TPYO
116 03-428-02 IMpaBmia 6e30MacHOCTH HPU CTPOUTENBCTBE TIO3EMHBIX coopyskeHHil. ['ocroptexHanzop Poccum

BCH 490-87 IlpoekipoBaHue M yCTPOHCTBO CBAWHBIX ()YHIAMEHTOB U IIITyHTOBOT'O OTPKACHMSI B YCIIOBHSIX PEKOHCTPYKIMN MPOMBIIUICHHBIX TPESTPHSTHI 1
TOPOICKOH 3aCTPONKH



MI'CH 2.07-01 OcHoBauwsi, hyHIaMEHTHI M TIOA3EMHBIE COOPYKEHHSI

[paBuia noab30BaHKs CHCTEMAaMU MOCKOBCKOTO FOPOJICKOTO BOJIONIPOBO/IA M KaHamM3alwmu. - M., 1993

IlpaBmia MpOM3BOICTBA 3EMIIHBIX U CTPOUTEIBHBIX PA0OT, MPOKIAKH H ITepeyCTPOHCTBA HIDKEHEPHBIX CeTel 1 KOMMYHHMKamii . - M., 2000
Muctpykims Ne MOU-113 1o onpezeeHnio MeCT yTedeK CeTeBOi BOAIBI € TIOMOIIBIO KpacHTens-(iyopecuensa. - M., 1992

MHcTpyKImst o HaOTIONEHHIO 3a CABIDKCHUCM 3EMHOM MOBEPXHOCTH M PACTIONOXKCHHBIMU Ha HEl 0OBEKTAMH MPH CTPOHTEILCTBE B MOCKBE MO/I3EMHBIX
coopyxenuit. - M., 1997

VHCTpyKIMS 1O MHKEHEPHO-T€0JIOTMYECKUM M T€0IKOJIOTHYECKIM M3bICKaHIAM . - M.: Mockomapxutektypa, 2004

DKCIUTyaTalMoOHHas MHCTPYKLMsL. MeToika OThICKaHus yTeuek ceteBoi Bojbl. OM-47. - M.: AO «Mocaneproy, 2000

PykoBozcTBO 10 pactery 31aHui U COOPY)KEHHH, MPOSKTUPYEMBIX Ha MOApadaThIBaeMbIX TeppHTOPIIX. - JI., 1968

PyKOBOZACTBO 10 OLIEHKE U HPEIOTBPAILICHHIO aBAPHITHBIX ehopMalIHii 3JaHHil U COOPYIKEHUH MPH CTPOUTENIBCTBE 00BEKTOB MetpomnonuTea. - M.: HUL TM, 1993

PexoMeHmamm mo MpOEKTUPOBAHNIO MEPOTIPHSITHIA TSI 3aIIIUTHI DKCIUTyaTHPYEMbIX 3JaHHI U COOPY)KEHHUI OT BIIMSHIS TOPHBIX BBHIPAOOTOK B OCHOBHBIX YTOJBHBIX
Oacceinax. - JI., 1967

Pexomennarmm o 3a0MBKe CBail BONMM3H 3/1aHHH, COOPY)KEHHIT 1 TIOA3EMHBIX KoMMyHHKamwil. - Y da: Hnpomctpoii, 1988

Ipunoxenne b

TepmuHbI U onpeeJieHUst

Apmarypa TpyGonpoBoIHasi - YCTPOWCTBA, NO3BONSAIOLME PEryNMPOBaTh U pacnpenensTh XUAKOCTU U rasbl, TPaHCNopTUpyeMble No
TpyBonpoeogam, v noapasgensiowmyecs Ha 3anopHyo apMatypy (KpaHbl, 3afBukkv), NPEAOXPaHUTENbHYIO (KnanaHbl), perynmpyoLLyto (BeHTUNM,
perynsiTopbl AaBNEHWST), OTBOAHYIO (BO3OyXOOTBOAYMKY, KOHAEHCATOOTBOAUMKY), aBapuiHYto (CUrHanbHble CpeacTsa) v ap.

Baiinac - o6BogHoOM TpybonpoBoa € 3anopHOM apMaTypou A4S OTBEAEHUSA TPaHCNopTMPYyeMOon cpefpbl ((KMAKOCTU, rasa) N3 OCHOBHOMO
TpybornpoBoga v nogayn ee B 3TOT e Tpy6onposoa.

Bson TpydonpoBoaa - oTBeTBNEHVEe TpybonpoBoAa OT HapyXHOW CeTK A0 y3na C 3arnopHOM apMaTypoi, pasMeLLeHHOro BHYTPU 3aaHust
(coopyxeHus).

BomoBon - coopyxeHue B Buae TOHHeNs!, kaHana, fioTka unu Tpybonposoda Ans nponycka (nogayun) BoAbl NOA HAMOPOM UM CAMOTEKOM OT
BOJOMNpPrEMHIMKa (BoA03abOPHOro COOPYXEHUsT) K MECTY ee NoTpebneHuns.

BoonpoBos - KOMNEKC MHXEHEPHbIX COOPYXEHWA U YCTPOMCTB AN NOMyYeHns BoAbl U3 MPUPOAHBIX UCTOYHMKOB, €€ OYUCTKY,
TPaHCMOPTUPOBAHMSA K pasnuyHbIM NoTpebuTensam B HeobxoanMOM KonuyecTee 1 Tpebyemoro kayecTBa.

Tasiepest - Haa3eMHOE UNW HA3eMHOE, NOSHOCTBIO UMM YACTUYHO 3aKPbITOE, TOPMU3OHTANIbHOE MMM HAKIMOHHOE MPOTSKEHHOE COOPYXEHME,
coeaMHsIoLLEE MOMELLEHNSA 30aHWI UM COOPYXKEHWUI, NpeaHasHaYeHHOe AN HXEHEPHbIX UMM TEXHONOTMYECKMX KOMMYHUKAL I, a Takke Ans
npoxoa nogen.

TeoTexHnyecKkuii MOHMTOPHHI - CUCTEMA BU3yanbHO-MHCTPYMEHTarbHbIX HAGMIOAEHUIA 1 KOHTPOMS 32 COCTOSIHUEM U U3MEHEHUEM TPYHTOBBIX,
NPUPOAHbLIX 1 TEXHOMEHHbIX YCMOBUIA B MpoLecce CTPOUTENbLCTBA U aKennyaTaummn obbekra.

I'eorexnnueckas Kareropust 00BbeKTa CTpPOMTEJILCTBA - KATEropua CrioXXHOCTU CTPOUTENbCTBa obbekTa, onpegensgemMmasn B 3aBMCMMOCTU OT ero
YPOBHA OTBETCTBEHHOCTU U CINOXHOCTU UHXXEHEePHO-reoiorm4ecknx yCJ'IOBVII7I nnowagkn.

Jedopmanus coopyxenusi (TpydonpoBoaa) - ameHeHne opMbl 1 pa3mMepoB, a Takke NoTepst YCTOMYMBOCTY COOPYeHUs (Tpybonposoaa) noa
BMNSIHUEM Pa3NMYHbIX HArpy3oK 1 BO3AENCTBUNA.

Jedopmanust ocHoBaHus - fepopMaLvisl, BOHMUKAIOLWAS B pedynbTaTte nepeaays yCunuin oT 3naHusi (COOpYXKEHWs1) Ha OCHOBaHUEe UM U3MeHEHNSI
(PM3NYECKOrO COCTOSIHUA TPYHTa OCHOBaHUS B NEPUOL CTPOUTENLCTBA M AKCTIyaTaLumn 3aaHus (CoopyxeHust).

Jlo:KIenPHeMHMKH - KOHCTPYKL WS, CryXallas Ans npuema ¢y AOXKAEBbIX U TanbiX Bog B A0XKAEBbIe M 06LIECNTaBHbIE CETU.

Jomycrumbie JedopManiu nox3eMHbIX KOMMYHUKALM - Aechopmanum, cnocobHble Bbi3BaTb 06pa3oBaHmne He3HaunTenNbHbIX AeeKTOB, Npu
KOTOPbIX ANst AanbHeNLwen akcnyaTaum KOMMYHUKaL M 4OCTaTOYHO NPOBEAEeHMS TEKYLLMX HanagoYHbIX U PEMOHTHbIX paboT.

KecTkocTh - XapakTepUCTUKa KOHCTPYKLWUW, OLleHMBatoLas CnocoGHOCTb CONPOTUBNATLCS AedopMaLUsiM.

3ona BiMsIHMS - 30Ha, B npegenax KoTopow CTPOSALLMIACS 06BbEKT MOXET OKasaTb BMUSIHNE HA TEXHNYECKOE COCTOSHUE U ,u,ed)opmau,vm
6J'IVI3paCFIOJ'IO)KeHHbIX CyLieCTByrOLLnX 06bEKTOB.

Kanau - 1) npoTsikeHHOe OTKPbITOE COOpYXEHWUE, pacnorfioXeHHOE B BbIEMKE U Hachinu, NpeaHasHavYeHHoe Anst 6e3HanopHoro nponycka BoApl;
2) 3aKpbITOE NOA3EMHOE MPOTSKEHHOE COOPYXEHME BbICOTOM MeHee 2 M [0 BbICTYNaloLLMX KOHCTPYKLMIA, NpeaHasHaveHHoe Ans NpoKnaaku
KOMMYHUKauuii (kabenew, TpybonpoBodoB v T.4.).

Kanammsamust - KOMNNEKC UHXeHEPHbBIX COOPYXEHWI (TPYBoNpoBOAOB, HACOCHbIX CTAHLUI, OUUCTHBLIX COOPYXXEHUI) 1 06OPYNOBaHWS (CaHUTaPHbIX
npuBopoB, CTOSAKOB 1 Ap.), 0GecneunBaroLLMX NpuemM, cGop 1 OTBEAEHUE CTOYHbIX BOA C TEPPUTOPUM HACENEHHbIX MYHKTOB, MPOMbILLTIEHHbIX
npeanpusTUin 1 apyrmx o6LEKTOB, a TaloKe UX OUNCTKY M 06E3BPEXMBaHIE Nepes yTuusamen unm cpocom B BOJOEM.

Koui1ieKTop KOMMYHHKAIMOHHBII - 1) NOA3EMHOE NPOTSXEHHOE COOPYXEHME Anst TPaHCNOPTUPOBaHMUS XUOKOCTEN 1 ra3oB 6e3 TpybonpoBoaos; 2)
NoA3EMHOE MPOTSXKEHHOE COOpYXeHWe AN KOMOMHMPOBaHHON NPOKMaakn TpybonpoBoaoB 1 kabenen pasnMyHOro HasHa4YeHus.

Kostomupb! cMOTpOBBIe - KOHCTPYKLNM, CryXallme Ana HabniogeHust 3a COCTOAHMEM KaHanm3aLoHHOW CETU; NCMOoNb3yloTCA Npy paboTax no
OYMCTKE U PEMOHTY CETU. YCTpamnBaroTCA B MecTax MPUCOeANHEHWI, a TakKe N3MEHEHWS HanpasBreHWn, YKNOHOB U AMaMeTpoB TpybonpoBoAoB.
Kornogey, cocTouT u3 nnuTbl AHuULLa, paboyer kamepbl (KpYrioro Ui NpSMOYrofbHOro CeYeHrs ), NNUTbI NepekpbITUs paboyer kKamepbl,
rOpProBUHbI 1 OMOPHOTO KosbLia (06evainkn), Ha KOTopoe onupaeTcs nok. Mexay npucoeanHsemMon 1 oTeoasLLen Tpybamu ycTpamBaeTcs NOTOK.



Kostonup! nepenajasbie - KONoAL bl, COOpYXaeMble B MeCTax NpucoeaMHEHNs MPUTOKOB K OCHOBHOMY KOMNEKTOPY, MMetoLEeMy GonbLUyo ryGuHy
3anoXeHWs1, NPU YCTPOMCTBE NepenagoB Ha KOMNEKTOpax B CBA3M C Pe3kM U3MEHeHUeM perbeda MeCTHOCTU, a Takke Npu HeoBXoarMOocCTu
YMeHbLLEHUS1 CKOPOCTU NPOTOKA CTOUHBIX BOA, Ha NOCNEAHMX y4acTKax CETU nepes BoA0EMOM [N 3aTOMNEHHbIX BbIMyCKOB.

Kosnomupt MPOMBIBHBIEC - KONOALUbI, YCTpanBaeMble, KaK NpaBUIio, B BEPXOBbIX yHaCTKax ObITOBOM CeTH, rae HabnoaaTca manble pacxoapbl. OHu
cnyxat ana npomMbIBKM CETU OT OCaAKOB, KOTOpPbIEe 06pa3yr0Tcs:| npu MarsnblX CKOPOCTAX MPOTOKA CTOYHbIX BOA.

Jloka/ibHbIe OYHCTHBIE COOPYKEHHSI - COOPYXXEHUS 1 YCTPOWCTBA, NpeaHa3HaYeHHbIE ATisl O4UCTKM CTOYHbLIX Bog aboHeHTa nepes ux copocomM
(npremomM) B cMCTEMY KOMMYHambHOW KaHanmM3auuu.

JloTok - BOJOBOPOT HE3AMKHYTOIo Nnonepe4yHoro ce4eHusa ¢ 663Ha|‘|0prIM OBMXEHNEM XUOKOCTMU.

O01ecniaBHasi CHCTEMAa KaHAJIM3ALUH - CUCTeMa KOMMyHaI‘IbHOVI KaHanuMsauuu, npegHasHavYyeHHaa ana COBMeCTHOro 060pa n oTBeeHnsa Bcex
BMOOB CTO4HbIX BOA, BKMOYasa ApeHaXXHble, NOBEPXHOCTHbIE U NOJIMBOMOEYHbIE CTOYHbIE BOAbI.

OrBox - y4acToK prﬁonposo,qa Ona NNaBHOro MUSMEHEeHUA ero HanpasneHus.

Cern HHKCHEPHBIE - pr60I'IpOBO,ElbI 1 kabenu PasnM4YHOro HasHa4vYeHuA (BO,E[OI'IpOBO,El, KaHannsauua, otonneHue, CeAsb U ,Elp.), npoknagbiBaemble
Ha TeppUTOPUAX HaCeNEHHbIX MYHKTOB N NPOMbILLUIIEHHbIX npeanpuaTUA, a Takke B 30aHUAX.

CeTb BOIONPOBOIHASI - COBOKYMHOCTb TPyOONPOBOAOB M YCTPOWCTB Af1 Nofaym Boabl K MecTam notpebneHus.

CeTh KaHAJIM3ALMOHHAS - COBOKYMHOCTb prGOHpOBO,ElOB, KOJNNEeKTOPOB, KaHarnoB U JNTIOTKOB AnA npuemMa n oteejeHnsa CTOYHbIX BOA K MEeCTy
pacnonoXxeHna O4YNCTUTENbHbIX COOpy)KeHVIVI.

CeTsb TeIuIOBas - COBOKYMHOCTb pr60|'|poBO,D,OB (TeI'IJ'IOI'IpOBOAOB), NO KOTOPbIM NepemMeLlaeTca TeNnJIOHOCUTENNb (FOpFNaﬂ BO4a nnu nap) oT
MCTOYHUKA TennocHabxeHus K I'IOTpeGVITeﬂFIM.

CoeaMHHUTEJIbHBIE KaMepbl - KAMEpPbI, yCTpanBaeMble Ha BCEX CMCTEMax KaHanusauum B MecTax CoeaMHEHNs HECKOMNbKMUX KaHanm3aL noHHbIX
TNIMHWUIA B OOMH OGLUMIA KONMEKTOP.

CrouHble BOIBI - BOAbI, o6pa3y+ou.u/|ecsl B pe3ynbTaTte XO3ANCTBEHHOW AeATENbHOCTU YernoBeka nocne Ucnonb30BaHuUs BoAbl U3 BCeX UCTOYHUKOB
BOJOCHabXeHNst (I'IVITbeBOFO, TEeXHU4YeCcKoro, ropadero BOOOCHabXeHwUs, napa ot TennocHabxaroLmx OpFaHI/ISGLWIVI).

ToHHENIb - NPOTSXKEHHOE MOA3EMHOE COOPYXXEHMWE BbICOTON 2 M 1 Bonee A0 BbICTYNAOLLMX KOHCTPYKLMIA, MpeaHasHayeHHoe AN NpoKaaku
XKENesHbIX 1 aBTOMOGUIIbHBIX JOPOT, NELUEXOAHbIX NEPEX0A0B, KOMMYHUKALUIA U T.1.

Ipunoxenne B

Kparkasi xapakTepucTiKa TpyGONpPOBOI0OB MHKeHEPHBIX ceTei

Tlo3emMHast IPOKJIaIKa BOJOHECYIIMX CETel MOXKET OBITh BBITOJIHEHA OSCKaHATIBHOM B TPYHTE, B KaHATAX WIX B TOPOACKHX M BHYTPHKBAPTAIGHBIX TOHHEISIX
COBMECTHO JPYT C APYTOM.

Kananuszaius 1 BoIonposos

JJ1st KaHATM3aIMOHHBIX TPYOOPOBOIOB NPHMEHSFOTCS:

CaMOTeYHbIX - OE3HATIOPHBIC KENe300CTOHHbIC, OETOHHBIE, KEPAMHYECKUE, YyTyHHbIC, acOEeCTOIEMEHTHBIE, ITACTMACCOBbIC TPYObI U JKee300eTOHHBIE ICTANH;
HAIOPHBIX - HAMIOPHBIC JKENIe300€TOHHBIE, aCOECTOLEMEHTHBIC, YyTyHHBIE, CTATBHBIC  IUTIACTMACCOBBIE TPYOBL

J1J1st HANIOPHBIX BOJOBOJIOB M CETeH, KaK MPaBWIO, IPHMEHSIOTCS HEMETA/UTMYECKHUE TPYOBI (3Kee300€TOHHBIEC HAalloOPHbIE, acOOIeMEHTHbIC HAlIOPHBIC,
IU1aCTMAcCOBBIC U JIp.).

Kepamuueckue TpyObl MMEIOT Kpyrnoe ce4yeHune ¢ BHyTpeHHUM guametpom ot 150 go 600 mm BrmoumTensHo 1 gnvHon 0,8 n 1,2 m.

Kepamuaeckue TpyObl MaJIOyCTOMYMBBI K BHEIITHIM TEXHOT€HHBIM IPOLIECCaM, IUIOXO COMPOTHBILIONCS JIOKAIBHBIM BHEIIHUM HAarpy3Kam, 00JIafaloT MaIol JTHHOM
(60J1BIII0E KOTMYECTBO CTHIKOB), OJJHAKO YCTOWUMBBI K BO3/ICHCTBHIO MPAKTIYECKHU JIFOOBIX BHIOB CTOYHBIX BOJ, MIO3TOMY B KepaMUYECKHX TpyOOIpoBOgax He
BO3HHKAET KOPPO3HOHHBIX TOBPEKICHNUIA.

I[J'If[ TopsAYUX, a TAKXKE COACPKAIUX CUIIBHBIC PAaCTBOPUTEIU CTOYHBIX BOJ TAKHUE "[py6]>I TMPAKTAYCCKU HE HUCIIOJIB3YHOTC .

AcOo1ieMeHTHBIE TPyObI N3rOTaBNMBAIOT C MMaAKUMM KOHLL @MU Ana MyddTOBbIX COeAMHEHUA. Ha HanopHbIx Tpybax KoHL bl 06TOYeHbI A0 TakuX
HapyXHbIX Pa3MepoB, KOTOPbIE NO3BONAIOT UCMOSIL30BATh NMPU MOHTaXe CETEBbIX Y3MOB YyryHHblE BOAOMPOBOAHbIE (haCoHHbIE YacTu. imetoTcs
acbecToLemMeHTHbIe Tpybbl U, COOTBETCTBEHHO, MydThl K HUM ANns 6e3HanopHbIX TpybonpoBoaos (anamerpom 150-600 MM) 1 Ans HANOPHbLIX
Tpy6onposoaos (auamerpom 100-500 mm).

AcbecTorieMeHTHBIE TpYOBI XOPOIIO CONPOTUBIISAIOICS NABJICHHIO, OTHAKO XPYIIKU U CJIa00 COMPOTUBJIAIOTCS CTUPAHHIO IECKOM; 10 CPABHEHMIO ¢ OCTOHHBIMH
TpyOaMu OHM UMEIOT O0JIee BHICOKYIO XMMHYECKYIO YCTOHUMBOCTh.

BeTonnble 1 keJ1e300eTOHHBIE TPYObI. B kaHann3aLMOHHbIX CETSX LUMPOKOE pacnpocTpaHeHne nmeloT 6e3HanopHbie pacTpybHble TpyObl Kpyrnoro
ouvepTaHunsa 1 TpyObl C rMagkuMm KOHLaMu, a Takke Tpybbl KpYrnoro odepTaHusi C NoCKoW NoAOLBOM U hanbLesbiM coeanHeHneM. Tpyobl
umetoT anametpbl 200-2500 Mm; TpyObl xene3obeToHHbIe HanopHble MMetoT anameTp 500 MM U Bbile.

betoHHbIe U Kene300eToHHbIE TPYOBI (IPH YCIIOBHH Ka4€CTBEHHOTO MPOM3BOICTBA padOT) YCTONYMBEI K BHEITHAM TPHUPOJIHBIM M TEXHOT€HHBIM TIPOLIECCaM, TaK Kak
00J1a1a10T OCTATOYHON MPOYHOCTHIO MaTepHalia X UMEIOT MaJIOe Y¥CJIO CTHIKOB.

Yyrynnble Tpyos1 nmetoT anametp 100-1200 mm; 6e3HanopHble - gnamerpom 150 mm, mexgy cobor coeauHATCS B pacTpyb.

YyryHHble TpyOOHPOBO/IBI YCTOMYMBEI K BIMSHHIO IPUPOJIHBIX MPOLIECCOB, IUIOXO CONPOTHUBIISIONCS TAKUM TeXHOI'€HHBIM HPOLIECCaM, KaK JIOKAJIbHbIC HATPY3KH,
HE3HaYUTETbHO UyBCTBHIEIBHBI K KOPPO3UH B CBSA3H C TOJICTHIMH CTCHKAMH U BBICOKOM KOHIICHTpaIMeH yrieposa.

Jlutas o6omnouxa, oOpa3yromascs Ha MOBEPXHOCTH YyTYHHBIX TpyO BO BpPeMsI X M3TOTOBIICHHS, a TAKXKE TPOJTYKThl HHKPYCTALMH M KOPPO3HH TPEI0TBPAIIAFOT
JIaJIbHEHIIIee pa3BUTHE KOPPO3HOHHBIX IPOLIECCOB.



HenocTatkoM sBIsIeTCs1 CKIIOHHOCTH YYT'YHHBIX ’Ipy6 K MHKpYCTalllAM, CKOPOCTh POCTa KOTOPBIX 3aBUCUT OT COCTaBa CTOYHOM BOJIBL.

Ha ayryHHBIX Tpy0OIpOBO/aX OTKa3bl CBSI3aHBI B OCHOBHOM C HapyIICHHEM TepPMETUYHOCTH PacTpyOHBIX coemuHeHHit (Gomee 40 %) u nepesomamu 1py6 (6onee 40
%).

CranbHble Tpyobl nmetoT guametp 100-700 mm, mexay coboi coeanHsIIoTCA rMaBHbIM 06pasoM NyTem CBapKu CThIKOB.
Hapsity ¢ 04eBHIHBIME JTOCTOMHC TBAMH CTAIBHBIE TPYObI IMEIOT CYILEC TBSHHBII HEIOCTATOK - 00pa3yercs KOppo3wsl B pe3ylBraTe B3auMOIEHCTBIS ¢ BOJIOIL.

HanOornee 4acTo BCTpeyarolmMMCesi OBPEXKICHUEM Ha CTAIBHBIX TpyOax sBiistorcst cBui (6onee 90 %), KOTopbic BBI3BaHBI BO3/ICHCTBICM BHEIIHEH U BHY TPCHHEH
Koppo3uH 1pyo0.

InactmaccoBble TPYObI COEAVHSIOTCS Mexay COG0I C NOMOLLBIO PacTPYBHbIX, driaHLeBbIX 1 pe3b60BbIX COEAMHEHWUI, a Takke CBAPKN U CKIENKN.
HavmeHplive yKIOHBI IpyOOIPOBOIOB M KAHAIOB UL BCEX CHCTEM KaHaIM3almu: U1 pyo auametpami: 150 mm - 0,008, 200 mm - 0,007.

IInacmmaccoBbie ’IpyGLI CHJIBHO 3aBUCST OT MEXaHMIECKUX CBOICTB IUIacT™Macc: COCTaBa, TEMIIEPATYPHI K BO3pacTa MaTepualia. XuMHYecKre CBOMCTBA Iu1acTMacc
00eCTICYMBAOT MX BBICOKYIO CTOHKOCTH K 60J'II>HII/]HC"[By arpeCCUBHBIX CTOYHBIX BOJ.

Hanmenpliivie yKIOHBI BOJIOBOJIOB BOJOMPOBOIHBIX ceTeil - He Meree 0,001 1mo HarmpaBiieHHIO K BBIMYCKY; MPH IIOCKOM Pebed)e MECTHOCTH BO3MOMKHO
yMeHsmrenre ykiaona jio 0,0005.

Ha xananu3armoHHOH ce YCTpauBarOTCA KOJIOALBI Pa3JIMYHOI0 TEXHOJIOTUYECKOI'0 Ha3HAYCHUA - CMOTPOBBIC, NEPETIaAHbIC, ITPOMBIBHBIE, a TAKKE
JOXKIACIPUEMHUKU U COCIUHUTEIIBHBIC KaMEPhI.

CMOTpOBEIE KOTOAIB! HA KAHATM3AIMOHHBIX CETIX BCEX CHCTEM MpPETyCMAaTpUBAFOTCS:
B MECTax MPHCOEUHEHNUI;
B MECTAX W3MCHCHHUS HANPABJICHMS, YKJIOHOB M IMaMETPOB TPYOOIPOBO/IOB;

Ha TPSIMBIX yYacTKaxX Ha PacCTOSHMSX B 3aBHCHMOCTH OT Auamerpa 1pyo: 150 mm - 35 M; ot 200 o 450 MM - 50 M; o1 500 mo 600 Mmm - 75 m; ot 700 mo 900 Mm -
100 m; ot 1000 0 1400 mm - 150 m; ot 1500 1m0 2000 MM - 200 m; cBsie 2000 MM - ot 250 10 300 M.

TemioBble ceTH

Jliist TpyGOIPOBO/IOB TEIUIOBBIX CETeH B OCHOBHOM IIPUMEHSIIOICS  CTAJIbHBIE JJIEKTPOCBApHbIe TPYObL B oT1e/bHbIX Cilyyasx, KOra NPUMEHEHHe CBAapHBIX TPYO
HE JIONyCKaeTCsl, MPUMEHSIOTCS CTANIbHbIE OeCIOBHBIe TPYObI. J{yis TpyOONpoBOIOB TEIUIOBBIX CeTeil ¢ TeMrepatypoit Boasl U mapa 150 °C u Hike npH
nasienrn 10 1,6 MIla BKITIOYMTEITBHO BO3MOXKHO TpuMeHenne Tpy0 w3 BULIT .

Jlnst Ipy60npoBOIOB TemIoBhIX ceTel npu paboyem pasnennu napa 0,07 MITa u miwke u Temnepatype Boast 115 °C u mwke, npu gasnennn 1o 1,6 MIA
BKJIIOMUTE/IBHO BO3MOJKHO NPUMEHEHHE HEMETAJUIMYECKUX TPY0, eCll Ka4ecTBO THX TpY0 yIOBICTBOPSECT CAHUTAPHBIM TPEOOBAHIAM H COOTBEICTBYET
HapaMeIpaM TeIUIOHOCHTEJIS B TeIUIOBBIX CETIX.

Jlnist ceTeii ropstaero BOJOCHA0KEHHS B 3aKPBITBIX CUCTEMAX TEIUIOCHAOKEHHSI M OT KOTENBHBIX MPUMEHSIOTCS OIMHKOBAHHBIC WM SYMAJTUPOBAHHBIC CTAJIbHBIE TPYOBL
VKIIOH TpyOONPOBOJIOB TEIUTOBBIX CeTell oJbKeH ObIth He MeHee 0,002.

[punoxenne I'

Pexomenayemblie ¢opMbI BeIOMOCTeli U1 ONHCAHHUSI KaMep, CMOTPOBBIX KOJIOALEB H TPAce MOI3eMHbBIX BOJIOHECYLIIMX KOMMYHHKALMii (BOA0ONPOBO/a,
KAHAIM3ALHHU U TeILI0CeTH)

Ta6numa .1 - OnMcaHMe Tpacchl TeNIoCeTU, PacnosioXXe HHOM B 30He BJIMSIHUA CTPOUTeNbCTBA

Ha3Hauenue

Buy

Bospact

[IpOTDKEHHOC TS CeTH, TIOTAJAIONICH B 30HY BIVSHIS CTPOUTENIECTBA, M
KosmiraecTBo cMOTPOBBIX JIFOKOB KOJUIEKTOPA M KaMep, TONafaloliuX B 30Hy BIIMSHIS CTPOUTEIbCTBA, IIT.
PacrmionokeHre o OTHOIIECHHIO K MOBEPXHOCTH 3EMITH

Hanyupe 3amummHoro kaHana (TOHHENs)

Bun BMelnarorero rpyHra

['myOnHa 3amoxeHus, M:

a0COJIIOTHBIE OTMETKH HI3a KOJLIEKTOpa

OTHOCHTE/IbHBIC OTMETKH HU3a KOJIIEKTOpa OT YPOBHSI IOBEPXHOCTH 3EMIIH
XapakTtepucmika 1pyo:

Matepual

JaMeTp, MM

JIJTMHA CEeKIIUH, M

XapaKTepHUCTIKA CTHIKA MEKAY TpyOaMu

HAJIMYHe KOMIICHCATOPOB

cocTostHIE TpyO 1 apMaTypel

XapakTeprCTHKa CMOTPOBBIX KOJIOJILEB KOJUIEKTOpa M Kamep:
MaTepual KOHCTPYKIHI

COCTOSHME KOHCTPYKIIMI II0 BHEITHEMY BHITY

HaJIM9He BOJIBL, T1apa, yTedeK B KOO/

CocTosiHHE TIOBEPXHOCTH 3EMIIH I10 Tpacce

Tab6nuua .2 - OnUcaHue Kamepbl, PacnosioXe HHON B 30He BMUSIHUA CTPOUTENIbCTBA

Bun

Buijt BMEIIAOIIEro rpyHTa

ABCOIIOTHAs OTMETKA TIOBEPXHOCTH 3€MIIH, M
I'myGurHa 3aT0)KEHIS THUTIA KAMEPhL, M:



abcooTHas OTMEeTKa

OTHOCHTE/IbHAS OTMETKA

ADGCOIIOTHBIE OTMETKH OCel TpyO
XapakTeprciKa Tpyo:

MatepHan

JaMeTp, MM

cocTosiHKE TpYO 1 apMaTyphl 110 BHEIIHEMY BHIY
XapaKTepHCTHKA KaMepBL:

MaTepra KOHCTPYKIN

COCTOSIHYC KOHCTPYKLMH 10 BHELIIHEMY BHITY
HaJIMYKE BOJIBI, Mapa, YTeueK B KaMmepe
CocTosHHE IOBEPXHOCTH 3EMJIH BOJIH3H KaMephbl
Homep pucyHka ¢ dotorpadueii kameps

Tabmuua .3 - OnucaHme Tpaccbl BogonpoBsoAa, pacnosfioXke HHOro B 30He BNUsAAHUA CTPpOUTENIbCTBA

Haznauenne

By

Bospact

TpoTDKEHHOCTH CeTH, MONA/IAIOIICH B 30HY BIIMSHUS CTPOUTENBCTBA, M
KonmiecTBo cMOTPOBBIX KOJIO/LEB, HOMANAIONINX B 30Hy BIMSHIS CTPOUTCIBCTBA, IIT.
PacronosxeHre 1o OTHOIISHHIO K TIOBEPXHOCTH 3EMIII

Hasnmuwe 3ammuTHOro KaHana (TOHHEI)

By BMemaromiero rpyHra

[my6uHa 3a10XKEHHs, M:

a0COIMIOTHEIE OTMETKHU BepXa Tpyo

OTHOCHTEJIbHAS OTMETKA BEpXa TpyObI OT ypOBHS MOBEPXHOCTH 3EMIN
XapakTteprcika 1pyo:

MatepHa

JaMeTp, MM

JTUHA CeKIMHA, M

XapaKTepHUCTIKa CThIKA MEX/Y TpyOaMu

HaJIMYMe KOMIICHCATOPOB

cocTosHHE TpyO U apMaTypel

XapakTeprcTHKa KOJIOIIEB:

Matepral KOHCTPYKIWi

COCTOSIHYC KOHCTPYKLIMH 10 BHELIIHEMY BHIY

HAJIMYUE BOJBL Iapa, yTeuek B KOJIOILe

CocTosiHIE TIOBEPXHOCTH 3EMITH TIO TPacce

Tabmwa .4 - OnucaHue CMOTPOBOIO KoJioAua BogonpoBsoaa, pacnosfioxke HHOro B 3o0He BJNIUsAHUA CTpoUTeNIbCTBaA

Buj kostonna

Bun BMemiaromiero rpyHra

ABcontotHast 0OTMETKa MOBEPXHOCTH 3eMIIU, M
[yOuHa 3a10KeHusT BepXa TpyObl B KOJIOJLE, M:
abcolroTHas OTMEeTKa

OTHOCHTEJIbHAS OTMETKA

XapakTteprcika 1pyo:

Matepuan

JaMeTp, MM

cocTostHYE Tpy0 1 apMatyphl 110 BHEIITHEMY BTy
VYKJI0HBI TpYO:

TPUC OEIMHACMOM TPy OB

OTBOZISIIIEH TPYOBI

XapakTeprcTHKa KOJIOJIa:

MaTepHal KOHCTPYKLN

COCTOSIHHE KOHCTPYKIIMIA IO BHEITHEMY BHIY
HaJIM4ne BOJRL, I1apa, YTCUCK B KOJIOALC
CocTosiHHE TIOBEPXHOCTH 3eMITH BOIM3H KOJIO/IIA
Homep pucynka ¢ dotorpadueii konomua

Tabmiua . 5 - Onucanme TpaccCbl KaHanNu3auuu, pacnonomeHHoﬁ B 30He BJIMAHUA CTPOUTENbCTBaA

Haznauenne

By

Bospact

IpoTHKEHHOCTH CeTH, TIONAIAOMIEH B 30Hy BIIHSHUSA CTPOUTENECTBA, M
KosmiraecTBo ¢MOTPOBBIX KOJIOJLEB, MOMAIAIOIINX B 30HY BIMAHHS CTPOUTEIIBCTBA, IIT.
PacrionoxeHre 1o OTHOIIEHHIO K TIOBEPXHOCTH 3EMITH

Hasnnuwie 3amumHOro KaHana (TOHHEJIsT)

Bun BMmemiaromiero rpyHra

[ryOrHa 3a7I0/KEHIS, M:

a0COITFOTHBIE OTMETKH JIOTKOB

OTHOCHTEJIbHBIC OTMETKH JIOTKOB OT YPOBHSI IOBEPXHOCTH 3E€MITH
XapakTteprcika 1pyo:

MaTepHan

JaMeTp, MM

JTUHA CEKIUH, M

XapaKTepHUCTUKA CThIKA MEKAY TpyOaMu

HaJIM4He KOMIIEHCATOpPOB



cocTosiHKE TPYO

XapakTepucvKa KOJIOJILEB:

Matepral KOHCTPYKLMH

COCTOSIHIE KOHCTPYKIWHA 10 BHEIITHEMY BHITY
YPOBEHb BOJIbI, HAIMYKE TIapa U Jp.
CocTosiHHE IOBEPXHOCTH 3EMIIH IO Tpacce
Ipouvie cBeneHus

Ta6mma .6 - OnMcaHue CMOTPOBOro KoJsloAua KaHanu3sauum, pacnosioke HHOro B 30He BIIMSIHUA CTPOUTENbLCTBA

Bun xononaua

Bun BMmemiaromiero rpyHra

ABCOIIOTHASL OTMETKA TIOBEPXHOCTH 3EMITH, M
I'myOuHa 3a510KeHHS JTOTKA KOJIOAIA, M:
abcoIoTHas OTMEeTKa

OTHOCHTE/IbHAS OTMETKA

XapaxTepucTiKa Tpyo:

MatepHan

JaMeTp, MM

cocTosHYE TpYO 1 apMaTyphl 110 BHEIIHEMY BTy
VKI0HBI TpY0:

TIPHC OETUHSIEMOI1 TpYOBI

OTBOJISILEH TPYOBI

XapakTeprCcTHKa KOJIOAa:

MaTepHan KOHCTPYKLN

COCTOSIHHE KOHCTPYKIIHI 10 BHELIHEMY BHILY
YPOBEHb BOJIBI, HAIMUKE Napa 1 JIp.

CocTosiHHE NIOBEPXHOCTH 3EMJIH BOJIM3H KOJIOJLIA
Homep pucynka ¢ dotorpacdueii konoaia

Ta6muma .7 - OnMcaHMe Tpacchl 4oXAe BOW KaHanu3auum, pacnosiodXe HHOM B 30He BJIMSIHUA CTPOUTeNbLCTBA

Haznayenue

Buy

Bozpact

INpoTHKEHHOCTH CeTH, TIOTAIAOIIEH B 30Hy BIIMSHHSA CTPOUTENBCTBA, M
KosmiaecTBo KOJIOJIEB, MOMAAIOIINX B 30HY BIMAHUS CTPOHUTENIBCTBA, IIT.
PacrionokeHre o OTHOIIEHHIO K MOBEPXHOCTH 3EMIIH

Hanyuue 3amumHoOro xaHana (TOHHEIIS)

Bun BMemarorero rpyHra

['myOnHa 3amoxKeHus, M:

a0COJIIOTHBIE OTMETKH JIOTKOB B KOJIOJILIAX

OTHOCHUTENIbHBIE OTMETKHU JIOTKOB B KOJOJLAX OT YPOBHS MOBEPXHOCTH 3€MIU
XapaxTepucTiKa Tpyo:

MaTepHan

JaMeTp, MM

JIJTUHA CEKIIUH, M

XapaKTepHUCTHKA CThIKA MEKIY TpyOaMu

COCTOsIHHE TPYO

XapakTeprCTHKa KOJIOJIIEB!

MaTepHal KOHCTPYKIWi

COCTOSIHIE KOHCTPYKIIMIA IO BHEIITHEMY BHIY

YPOBEHb BOJIBI, HAIMYHE I1apa U Ip.

CocTosiHHE TIOBEPXHOCTH 3€MITH TI0 Tpacce

Ipoune cBeneHust

Tabmua .8 - OnucaHue CMOTPOBOIO Kosfiogua [oxae BOW KaHanv3auum, pacnonoXxeHHoro B 3o0He BJIMAHUA CTpoOUTeNbCTBa

Bun xononna

Bun BMeniaromiero rpyHta

ABCOITIOTHAsT OTMETKA MIOBEPXHOCTH 3€MJIH, M
I'my6uHa 3a/105KeHus JTOTKA KOJIOALA, M:
a0bcomoTHas OTMeTKa

OTHOCHUTENIbHAsT OTMETKA

XapakTepucTika 1pyo:

MatepHan

JAUaMe1p, MM

COCTOSIHHE TPYO MO BHEIIHEMY BUITY
YkJ10HBI TPYO:

TIPHC OCTUHSIEMO# TPYOBI

OTBOZISIIIEH TPYOBI

XapaKkTepuCcTHKa KOJIO/IA:

Matepral KOHCTPYKIHH

COCTOSIHIE KOHCTPYKIIMIA [0 BHEITHEMY BHIY
CocTostHUE TIOBEPXHOCTH 3eMJIM BOJIM3H KOJIOALA
Homep prcyHka ¢ ¢oTorpadueii komoama

punoxenne I

Iouck yredek U3 BOAOHECYIMX KOMMYHHMKALIUI

Hpmm—xaMH TIOAIBJICHUA YTEUCK M3 IOA3EMHBIX BOJOHECYIINX KOMMyI-H/lKaI_H/H‘/’I SABJIAIOTCSA: BO3HUKHOBEHHE I'MAPABIMYECKUX YIapOB; BI/I6paI.[I/I}I CTBIKOB, IIPUBOAAIIAA
K HapyUIICHHIO CTHIKOBBIX coeum—xemuﬁ; TIOBBILICHUE HAIIOPOB B CETAX C LICJbIO MOAACPKAHUA PAaCUCTHBIX PACXOA0B BO/IbI IIPU 3arpsi3HEHUU ’Ipy6 OTIOXCHUAMU,



JJICKTPOXUMHUYECKAA U NMIOYBEHHASA KOPPO3 U, 6ny>1<)1a1011me TOKH, Heao6p01<aqecmeﬂ}loe BbIIOJTHCHUEC MOHTAXKHbBIX pa60T, TMOCTOPOHHEES BO3JICHCTBYE HA

TpyOOIpPOBO/IBI (HAIPHMEp, HPH IPOU3BOACTBE 3EMJIIHBIX PaOOT BOJIM3U HUX).

Yric 10 NOBpEXXICHH YBENMINBACTCS HAYMHAS C OKTIOPS 0 (heBpaIb.

[pu BBITONTHEHHH PabOT M0 MOHHTOPHHTY TIOJ3EMHBIX BOJIOHEC YIIMX KOMMYHHUKAII HEOOXOJMMO CUCTEMATUMECKH IPOBOIUTH PA0OTY 10 BBISBJICHHIO YTEUCK.
OCHOBHBIC METOJTbI TIOUCKA YTEUCK K3 TIOJ3EMHBIX BOJIOHECYIINX KOMMYHHUKAIHI Mpe/icTaBieHsl B Tab. J1.1.

Tabmia [1.1 - MeToAbl NOUCKa yTeYeK U3 NoA3e MHbIX BOAOHE CYyLIMX KOMMYHUKaLMI

MeTo/ib! BBISBIICHHS
BusyaibHblii ocMOTp

Ilepronyueckue M3MepEHHs XapaKTEpPHCTHK F'eOMacCcHBa B HAOMIONATENBHBIX
CKB@)KHHAX JIMOO KOHTPOJIBHBIX TOUKAX

M3MEPEHHE YPOBHs BOJBI B THIPOr€OIOrMUECKHX CKBKHHAX

M3MEpEHHE TeMIIepaTyphl IPyHTA B CKBAKMHAX WIH C TIOMOLIBIO 30HI0B
OIpesIeNieHHe XUMCOCTaBa IPYHTA WK TIOJI3EMHBIX BOJ

ViBMepeHrie Haropa U pacxo/ia BOJIbI B HATIOPHBIX TPYOOMPOBOIaX

AkycTidecKast HHCTIKIS ITyTeM MPOCITYIIHBAHKSI HAIOPHOTO TpyOOIpoBoia
qepe3 apMatypy

Jlyarsocvka TpyOOIpPOBOIOB C TIOMOIIBIO AJIEKTPOHHO-aKyCTHIECKUX PHOOPOB
TOMCKA TOBPEXKICHHI

JlucTaHimonHast (C TIOBEPXHOCTH 3€MJTH) TepMOTrpadust ¢ MOMOIIIBIO TEIIOBU30PO
B

TpusHaku yTeuek
INapenue Haz JTrOKaMH, 3UMOH TOSIBJICHHUE NPOTAIMH WK NAapEeHUe Ha
MOBEPXHOCTU 3€MJIH, LITyM BBITEKAIOLIEH CTPYH, BOJA HA THHINE KaMep HIN
TIOBBIIICHHAE YPOBHS BOABI B KOJIOATAX

[oBbmieHue ypoBHS BOIbL

[loBbIIIeHNE TeMIIEpaTyphl TPYHTA WIH BOJEL,

Vi3MeHeHre XMMIIECKOTO COCTABa MO3EMHBIX BOJI (TIOBBIICHHE KOHIIEHTPAIN
XJIOPUIIOB, JKeNe3a, aMMOHHH-HOHA U JIp.)

CHIpKeHHe Haropa U pacXo/ia BOJbI

INosBnenue nrymoB

OrnperieneHne KOOPMHAT yTeueK 110 TeHEPUPYEMBIM B PE3YIIBIATE yTeueK
urymMaM (y3KOro 4acTOTHOTO JHaria3oHa) B TpyOOnpoBoaax

AHani3 TeIIOBBIX KapT y4acTKOB MECTHOCTH C BBIAEJICHUEM 30H aHOMAJILHOTO
TIOBBIIICHHS TEMITEPATYPhI

punoxenne E

IepeyeHb OCHOBHBIX Je()eKTOB TPYGOIIPOBOJ0OB BOJOHECYIIX KOMMYHHKALMI

HanmeHoBanue neexToB
Hapywienusn 6 cmuikax mpyo ¢ pacmpyonsimu coeOunenuamu

HernnomHas cteikoBKa

Hapyrenve (M3MeHeHHe) yIiIa CTHIKOBKH
Hapy1ueHyie CTBIKOBKH 110 TOPH3OHTATH H
(W1M) Mo BepTUKAITH

[pononsHOE cMeleHue Tpyo Oe3 HapyIIeH s
COOCHOCTH

Pazpyiiienne TopLoB B Npe/iesax CThIKOB

oceit

CTBIKA
JletheKT 1aC TUYHBIX IPOKIIAZIOK
U e IPOBUCAHNE
JledexT 3aenku cThIKa (YSKaHKH)
KOJIBLICBOT'O NPOCTPAHCTBA PACTBOPOM
Hzmenenue nonosicenus mpyoonpoeooos

TpybonpoBoa

HecooserctBue pazmepoB 1pyo
HaIpaBJICHHIO OTOKA
Hapy1enye npoekTHOro yKJIoHa

Cwmerenne 1 aedopmaimu B mwiaHe
MEX/Iy KOJOALIAMH

Hedpopmanuun mpyo

IMpononbHbIe TPEIIHHBI (CKBO3HBIC U
HECKBO3HbIE)

B PE3yIIBTaTe €€ CAaBINBAHNs
ToniepevHsie KPYroBbIE TPEIUIHHBI (CKBO3HBIE
Y HECKBO3HBIE)
ToBpesxeHre pyObI B paiioHe CThIKa

/eghexmut nosepxnocmu mpyé

OO0pazoBaHne CKBO3HBIX OTBEPCTHIA (CBHILEH

)

Koppozust

ABpa3uBHbIN U3HOC

Kpartxast xapaktepucvka gedexta

Hasniue 3akpbItoit KpyroBoi TpelinHbI B Ipeieax
BbIx0/1 211aC THHMHOM MPOKIIAAKU U3 TOPLEBOTO Ma3a 1pyObl

BbIX01 3a/1€7I0YHOT0 pacTBOpa M3 CTHIKA BHYTPh

Jluametp Tpy0 B HarpaBJICHUM NOTOKA YMEHbILIACTCS

Hapyenye ykioHa OTAeNbHBIX Tpy0 IO Tpacce, B TOM
qucIe 00pa3oBaHNe 0OPATHOTO YKIIOHA

CwmelieHne 1 u3rud mietell pyoonpoBoOIOB B IUIaHE

VBMeHeHre TiepBOHAYaIBHOM (OPMBI, 00pa3oBaHue
HPOJIOJIBHBIX TPELIUH B JTHUIIE, CTCHKAaX U CBOJE TPYOBI

O0pazoBaHUe MONEPEYHBIX KPYTOBBIX TPEIIHH IO
KOHTYpY TpyObl, B TOM YHCJIC B PE3YJIBIaTe €e U3jomMa
O0pazoBaHue TPEILHH, BBIOOHH, CKOJIOB B paifoHe CThIKa

O6pa3013am/le CKBO3HBIX omepcmﬁ B CTCHKax U CBOIC

Koppo3ust BHYTpeHHe#H 1 BHEIIHEH OBEPXHOCTEH TpYO ¢
00pa30BaHiEM KOPPO3HOHHBIX KPaTepoB

Vctipanne BHYTpEHHEH MOBEPXHOCTH TPYObI

Tpravse! nosiBeHns nedexta

Hannurie He3HaUMTENTBHOTO 3a30pa (B Mpeaenax UTHHBI
pacTpy0a), IpoeKTHasl OCh He HapyIleHa

Hanvuue yrima Mexay NpoJoJIbHBIMU OCSIMHU
HecoBmagenue npoosibHbIX OCeH Ipu uX
MapaJyIeIbBHOCTH U OJJMHAKOBBIX IWaMeTpax 1pyo
PacxoxxeHue cThiKa Mpy HEM3MEHHOCTU MPOOJIBHBIX

HekauecTBeHHbIC YKIIaaKa U 3a/IC)IKa CTHIKOB BO BpEMs
CTPOUTENILCTBA, Je(EKT HI1ACTUUHOI NPOKIANKH,
JieopMali BMEIIAONIET0 MacCHBa IPyHTa, H3MEHEHNE
CBOICTB IPYHTOB OCHOBaHUs

3aBOCKOI JINOO CTPOUTENBHBIN Ie(eKT TOPLOB TpyO

HemnotHoc s mprieranus k masy Tpyosbl, 1ehext
3aBOJICKOTO M3TOTOBJICHHS 11a3a
HekauecBeHHas 3a/1e/Ka CTHIKOB

JledexT yknaaku BO BpeMs CTPOUTENIbCTBA

JlebekT yKimamKy BO BpeMsi CTPOUTEIIECTBA,
BEPTHKAIBHAS MTOJIBIDKKA TPYHTOB B pe3yJBIaTe
JUHAMHYECKHUX U CTATUYECKHX BO3JICHCTBHUIA
JlebekT yKmamKu BO BpeMsi CTPOUTENBCTBA,
TOPH30HTANIbHAS TIOABIDKKA TPYHTOB B pe3ylBraTe
JMHAMHYECKHUX M CTATUUECKHMX BO3JICHCTBUI

ToaBWKKH TPYHTOB B Pe3yJBraTe 3HAYUTEIBHBIX
JUHAMHAYECKHUX U CTATUYECKHX BO3JIEHCTBUIA

I3rud 1py0 B pe3yiisraTe 3HAYMTENBHBIX JUHAMUAICCKUX U
CTATMYECKHUX BO3JICHC TBHI

JledeKT 3aBOACKOr0 M3rOTOBIICHHS, HEKa4eC TBCHHBIC
CTpOUTEIIbHBIE PAOOTHI

JledeKT 3aBOICKOTO M3TOTOBIICHHS, PE3YIBTaT
BO3JICHCTBUA arpecCUBHBIX BOJ M IPYHTOB K MaTepuairy
1py0

BryTpeHssit OBEpXHOCTS - BO3/ICHCTBHES
TPAHCTIOPTUPYEMBIX BOJI M 00Pa3yIONIHXCS Ta30B.
Hapy>kHasi TOBEpXHOCTb - BO3/ICHCTBUE arpecCHBHBIX
BOJ| U TPYHIOB

BoszeiicTBre Ha CTEHKH TPaHCTIOPTUPYEMOH KUIKOCTH C
TBEPABIMU BKIIIOYCHISAMHU

Hanuuue npenamcmesuii (3acopos)

Hanocsl B Bujie ocaJMBIIIErOCs IecKa
Hanuuue ciyyaliHbIX IpeaMeToB

Bemagenue niecka B JIOTKOBOM YacTH
IepekppITie KHBOTO CEYCHHsI TIOCTOPOHHUMHE TpenmeraM OTCYTCTBHE PEIICTOK, HeKaYeC TBEHHAS 3a/IeNTKa CTHIKOB,

IBmenenue TUAPABIMYECKOIO peKUMa



u TIOBPEIKJICHUE CTEHOK TPYOBI
OT10KEeHUs )KUPOBBIX U COJNEBBIX HAHOCOB  OmIOXKEHHS Ha BHYIPEHHUX CTEHKAX U JHUIIE CocCTaB TPaHCTIOPTUPYEMBIX HKUIKOCTEH
MUHEpPaITBHBIX M OPraHMYEeCKHX COJIEH, a TAKXKE JKUPOB
Hapywenusa zepmemuyunocmu mpyoonpoeooos

CKBO3HBIC TPELIMHBI B Tpy0ax DIBIpaIyst TPaHCHOPTUPYEMBIX U TOJI3EMHBIX BOJ Tospexaenus u nedopmary pyo
4epe3 CKBO3HbIC TPEIIHHBI B TPy0ax
3a30pbl B CTHIKAX TpyO OunBIpalyst TPaHC IOPTUPYEMBIX H TOA3EMHBIX BOI Tospexaenust u aedopmarmu pyo

CKBO3b 3a30pbI B CTHIKAX TpyO
Ipunoxenne 7K

Tloxa3zareJib cTeneHH 00ecnevYeHust COXPAaHHOCTH MOA3€MHBLIX BOJAOHECYIIIUX KOMMyHl/IKaIlHﬁ

Ilpn aHanm3e BIMSHMSA HOBOTO CTPOMTENBCTBA HA CYIIEC TBYIOIINE KOMMYHHKAIAN YI00HO HICTIONB30BaTh TIOKA3aTeTb CTETICHH 00ECTICYEHHS COXPAaHHOCTH
TI0JI3EMHBIX BOJIOHECYIIMX KOMMYHHKaIHi. OH HaIIAIHO MOKAa3bIBAET COOTHONIEHHE MEX/Ty MPOTHO3HBIMU U TIPEAETBHBIMU 3HAYCHIAMH JIepopManuii 1
(hakTMIECKH yKa3bIBACT HA CTEIICHb 00ECTIeUCHHs! COXPAHHOCTH CYIIECTBYIOIINX KOMMYHHKaLMiL. Pacyer nokasatens cTereny odecnedeHus COXPaHHOCTH
KOMMYHUKaIwii Bemoasercs no popmytam (K. 1) - (OK.3):

nj = ([ - 1) /(1) 100 %; K1)
nR = ([R]- R)/[ RI) 100 %; (K.2)
ng = ([€] - €) / [€]) 100 %, (K.3)

rie ng, NjNR - n, "
Ne, Nin rnokasaTenu cteneHn obecnedeHns CoxXpaHHOCTN KOMMYHUKaLLMIA, paccuMTaHHble ONs pasnuyHbIX BUOOB e Mauun noaseMHbIX

KOMMyHUKaLmin. CTeneHb 3anaca co 3HakoM «+» 03HaYaeT npesbilleHne npeaenbHbIX AoNOSHUTENbHbBIX AedopMaLnii Hag NPOrHO3HbLIMU, 3HAKOM
«-» - HA0bopoT;

i=(Sm- Sm1)/A xw[i] - NPOrHO3HbIN (PaCYETHbIN) N AONYCTUMbIA HAKIMOH CeKUWA TPy, rae Sm W Sm-1 - COOTBETCTBEHHO BEMUYMHbI
BEPTUKambHbIX NepemMeLleHuii B Toukax mu m- 1, A x - AnvHa uHTepeana mexay Toukamm mu m- 1;

R=Mxcp/ ( in-in-1) M [R], KM - NPOrHO3HbLIN (Pac4eTHbIN) 1 AOMYCTUMBIA PAANYC KPUBM3HBI, TA€  in — in-1 - COOTBETCTBEHHO BEMUYMHbI HAKIOHOB N1~
ro n n-1 nHTepBanos, Axcp — CPeAHsist ANnHa UHTEPBArIOB;

&, MM - POTHO3HOE (PacyeTHOE) TOPH3OHTAIBHOE MEPEMETIICHNE;

e=(&n - &n-1) / Ax u [€] - nporHo3Hast (pacyeTHas) ¥ JOMyCTUMasi OTHOCHUTENbHAsI TOPH3OHTAIbHAS eopMalst pac TOKECHIS W CKatsL, Tae & g U Eppp- -
COOTBETCTBEHHO BETMYMHBI TOPU30HTAIBHBIX CABIDKECHHUI B TOUkax m U m - 1, Ax - JUTMHa WHTepBaa MeX/Iy TOuKamu m um - 1.

Tpunoxenune ut

PacueT crajbHBIX HalnopHbIX prﬁOl'lpOBO)JOB OT JIONOJIHUTEJIbHBIX CTATHYECKHX BO3/eiicTBUii

B obmiem cirydae juist CTATBHBIX HAMOPHBIX TPYOONPOBO/IOB MOBHIIICHHOH CTENIEHH OTBETCTBEHHOCTH, a TAKXKE COCTOSHNE KOTOPBIX HE ONMPE/ENICHO HITH 10 JAHHBIM
00cI1eJoBaHMI MPU3HAHO - HEYJOBJICTBOPHUTENIBHBIM (OOBIION CPOK SKCIUTYaTalllH, IUTOX0€ Ka4eCTBO CBAPHBIX IIBOB M JIP.), pacyeT TpyOonpoBOI0B MPOU3BOINTCS
TI0 HIEPBOI I'PYIIE NPEEIbHBIX COCTOSHHI JUIs ONPEENICHNs HEOOXOAMMOCTH M JOCTATOYHOCTH MEPOTPUSITUIA TI0 MX 3alllUTe U 3aKJIFO4AeTCsl B IPOBEPKE
TIPOJIOJIBHBIX HAMPSDKEHHH UCXOS M3 yCIIOBHSL

GC¢c SmcRp, (M1)
Gc =6y +W(o y+ oA+ Ocr) (n.2)
e

G¢- PAacTATMBAIOIIEE HAIPSHKEHHUE B TPYOOIPOBO/IC, BO3HHUKAIOIICE B PE3YNIBIATE ACHCTBHS CTATMUECKUX BO3ICHCTBHIA M HArPY30K;
mg- kK03 HIHeHT ycaoBuid paboThl, NpHHIMaeMbIid paBHbIM 0,75 [U1s HATIOPHBIX TPyOOIPoBOIOB ArameTpoM 500 MM u Oonee, paBHbM 0,9
JUTS HATIOPHBIX TPyOOIpoBOAOB auametpoM Meree 500 mMM;
Rp- paceTHOe CONpOTUBIIeHHE MaTepHaiia (CBapHbIX COS/MHEHNI) TPyOONPOBO/ia PACTIKEHHUIO,
G = M(PDg/28)- pacTiruBaioliee HanpspKeHue B TpyOOIPOBO/IE, BOHUKAIONIEE IPU SKCIUTYaTaluH TpyOOIpOBOIOB OT ACHCTBHS BHYIPEHHETO JABIICHHUS,
u- koaument Ilyaccona, npunnmaetcst paBHbM [yt ctaiu 0,3;
P- BHyTpeHHee M30bITOYHOE JIaBJICHHE TPAHCTIOPTUPYEMOTr0 MPOAYKTA, IPUHUMaeMoe ¢ koddduumentoM neperpysku 1,15;
Dg- BHYTpeHHHIA TramMeTp TpyOonpoBoa;
8- TOJIIMHA CTeHKH TpyOOMIpOBO/Ia;
V- KO3(ULCHT COYeTaHns Harpy30K, mpuxuMaeMsli no CH1M2.01.07;
GAt = OtEAL- pacTiruBaroriee HanpsbkeHre B TpyOONPOBOIC, BO3HUKAIOIIEE TPH KCIUTYaTALMHU TpYOONPOBOIOB OT H3MEHEHHSI TeMIIepaTyphl CTCHOK
1y0;
07. kosuITHEHT TMHEHHOTO PACIIMPEHNS CTAIH, TIPHHAMACMBIHA PaBHLM 12 10-6 C'l;
E- Monyss ynpyroc Metauia 1pyo;
At- pacueTHbIi Iiepertaj] TeMIepaTyp, yCTaHABIMBAaEMbIil KaK MaKCUMAIIbHO BO3MOXKHAS Pa3HOCTh MEXKIY TeMIIEPaTypoii TpyOonpoBoa mpu
YKJIaJIKe B TPAHIIEe U MUHUMAIBHO BO3MOXKHOI! TeMIepaTypoii rpyHTa Ha YPOBHE 3aJI0)KEHHS TPYObI B NIEPUO SKCILTyaTallH;
Gy PacTATMBAIOIIEE HAIPSDKEHHUE B TpyOOPOBO/IE, BO3HHUKAOIIEE OT M3ruba TpyOonpoBo/Ia B pe3yibraTe JOTONMHUTENIbHBIX AedopMarmit
IPYHTa B OCHOBaHUH TpyOOIPOBOa;
Gcr- PacTIrMBAIOIIEe HAIPSDKEHHE B TPYOOIPOBO/IE, BO3HUKAIOIEE OT AOTOIHUTEIBHBIX CTATHYECKHX BO3ICHCTBHUIL B Pe3ylIBIaTe
TOPU3OHTAIBHBIX CABIKEHHH TPYHTA.

lCocraBneHo ¢ ucnonbaosaHMem «PykoBOACTBA MO PACHETY 30AHWI 1 COOPYXEHWIA, MPOEKTUPYEMbIX Ha noapabaTbiBaeMbIx TeppuTopusixy (J1.,
1968).

Ipunoxenne K1



Onpesenenne 6e30MACHBIX PACCTOSIHHIA 10 MOA3€MHBIX KOMMYHHKAIMIA NIPH NOIPYy»KeHUH cBaii

IpoexpoBanue CBaiHBIX (yHIAMEHTOB BOIM3H JEHCTBYIOMINX TOA3EMHBIX KOMMYHHKALMIA CJICAYET BBIIONHAT O3 yueTa BIHMSAHMUSA 3a0MBKH CBail HA COXPAHHOCTh
KOMMYHUKALWH, €CJIU BBIIOJHSIOTCS CIICAYIOLINE YCIOBUS:

TIpH 3a0MBKe CBA M IIIyHTa MOJIOTAMHU Maccoi 1o 3,5 T paccTosHKE 0 KOMMYHHUKani He MeHee 10 M;
IpU BUOPOIOTPY KEHNN CBai U ILITYHTA PAacCTOSHUE JI0 KOMMYHHKAIMIL He MeHee 15 M;

npu 3a0MBKE CBAii U IIITyHTa MOJOTAMH MacCoi 710 3,5 T JIs MO3EMHBIX CTATBHBIX HAMOPHBIX TPYOOMPOBOIOB, HAXOISIIMXCS B YIOBICTBOPHTEIHHOM COCTOSTHIH,
TIPOJIO’KEHHBIX B KaHATAX, CTAIBHBIX KOXKyXaX WIN 3aIllUTHBIX KOpo0Oax, MpH BHYTpeHHeM AaBiieHnd 1o 2 MIa pacmiono)keHHBIX Ha pacCcTosHUM Ooee 5 M.

J1st CTaNbHBIX TPYOOIPOBOIOB TIOBBIMICHHOH CTENCHH OTBETCTBEHHOCTH, a TAK)KE COCTOSHAE KOTOPBIX HE ONPEIEIICHO WIH 110 JIJAHHBIM 00CJIe/IOBaHHI IPU3HAHO
HEY/I0BJICTBOPUTEIIBHBIM (OOJIBIIION CPOK SKCIUTyaTaliy, II0X0E Ka4eCTBO CBAPHBIX LIBOB H JIP.), OE30MaCHBIC PaCcCTOSHUS ONPEACIISIOTCS U3 YCIIOBHIL:

oc + y(ok + 6 gr) < mcRyp, (K1)
e

G- pacDIrHBAIONIee HATPSDKEHUE B TpyOONPOBOIE, BO3HUKAIONIEE B pe3yIbraTe JeHCTBIS CTATHUECKHUX BO3CHCTBHI 1 HATPY30K (CM. MPHIOXKEHHE
1);
- K0d(HIHEHT COYeTAHHsI HArpy30K, mpuHMMaeMbIid o CHull2.01.07;
G- JOTIOJHUTEIFHOE PACTArMBAIOLIEe HANPSDKEHKE B TPYOONPOBO/IE, BO3HHUKAIOLIEE MPH KOJIEOAaHNsX IPYHTA B OCHOBAHHH;
Opr- JONOJHUTEIFHOE PAaCBIrMBAOLIEE HAMPSHKEHNE B TPYOOIPOBO/IE, BO3HUKAOIIEE NPH M3THOE TpyOONpoBO/a OT JaBIICHHS BEITECHIEMOTO CBaei
TPYHTa;
mc- K0d(PULHEHT YCIIOBUI pabOThL;
Rp- pacHeTHOe CONpOTHBIIEHNE MaTepuana (CBapHbIX COeMHENHI) TpyOONPOBO/IA PaCTUKEHHIO.

JI1st cocTaBHBIX Ge3HAMOPHBIX TPYOOTPOBOIOB W3 KEPAMUIECKHX, TyT'yHHBIX, aCOOLEMEHTHBIX 1 IPYTHX PacTpyOHBIX TpyO JOMyCTUMBIC PACcCTOSHIS 10
TIOTPYKAEMBIX CBA M IIITyHTa ONPEACIIAIOICS U3 YCIIOBHS, YTO TpYOOIPOBOJI HAXOAHTICS 3a TPEIeIaMH 30HbI OCTATOYHBIX JedopMarmii rpyHTa BOKpYT
MOrpy’KaeMbIX CBaii, onpenensiemoi o tabmn. K. 1. Tlpu HeoOX0AMMOCTH MOTPyKEHHs CBail OOJBIINX CEUYCHHIT K B APYTHX TPYHTOBBIX YCJIOBUSX PayC 30HBI
JnedopMaliHii rpyHTa ONPEIEIIseTCs! SKCIIEPUMEHTAIIBHO 110 MEPEMELCHHSIM IPYHTOBBIX MAapOK U IPYHTOBBIM MHKJIMHOMETPAM, YCTAHABIMBAEMbIM Ha Pa3/IMYHbIX
PacCTOSHMAX OT CBail B pafpianbHOM HampasiieHnn ¢ marom 0,15 M. PaccTosaue, 3a mpenenaMu KOTOPOTo MepeMenIenns MapoK 1 HHKJIMHOMETPOB He OyZIeT,
TPUHUMAETCS 3a PaJdyC 30HBI JeopMarmii rpyHTa.

Tab6ma K. 1
XapaKTepicraKa rpyHTa Panuyc 30Hb1 1edopmary rpyHTa, M, IIpy 3a0MBKE CBaii CEYEHUEM, CM
20%20 30%30 40x40
Ilecku u cynecu 1,5 2,5 3,5
I'muHbL ¥ cyrMHKH 1,5 2,0 3,0

lcocrasneHo ¢ ucnonbaosanmem BCH 490-87 1 «PekoMeHzaLuii no 3abueki caaii B6Man anaHui, COOPYEHWIN 1 NOA3EMHbIX KOMMYHUKALIUA»
(Ydpa: HWMinpomcTpom, 1988).

KiioueBnle ciioBa: NpoeKTnpoBaHne U CTponUTENbLCTBO, COXPAHHOCTb, NoA3eMHble BOAOHECYLMe KOMMYHUKaL K, 3alumTta
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