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[Ipeaucnosue

IMenn w npuHnunsel cragpaptuzanuu B Poccniickoit  denepanuu  yCTaHOBJIEHBI
®denepanbHbIM 3akoHOM OT 27 nekadpst 2002 r. N 184-D3 "O TexHH4ecKoM peryiaupoBaHuu', a
npaBuia pazpabotku - [locranosnenuem IIpaButensctBa Poccuiickoit @enepannu ot 19 HOsIOpst
2008 r. N 858 "O nopsake pa3pabOTKU U YTBEpKIEHHUS CBOJOB MpaBui'.

CBCI[GHI/I}I 0 CBOJIC ITPAaBUJI

1. Ucnomautenu - OAO "BHUUTI um. B.E. Beneneena".

2. Buecen TexnnueckuMm komuteToM no ctanaaptuzanuu TK 465 "CrpourensctBo".

3. IlogroToBineH K YTBEpKIEHUIO JlemapTaMeHTOM apXUTEKTYphl, CTPOMUTEIbCTBA U
rpagoCTPOUTEIBHON MOJUTHKH.

4. VYreepxnen Ilpukazom MuHHCTEpCTBAa pervoHalnbHOrO pa3Butus Poccuiickoit
®Oenepannn (Munperunon Poccun) ot 30 uronst 2012 r. N 268 u BBeneH B aeicTBue ¢ 1 sHBaps
2013 .

5. 3apeructpupoBan denepaibHbIM areHTCTBOM [0 TEXHHUYECKOMY PErYJIHMpPOBAHUIO U
metrposorun (Poccranmapr). Ilepecmorp CII 102.13330.2011 "CHull 2.06.09-84. Tynuenu
TUApOTEXHUYECKHE" .

Nudopmanust 06 M3MEHEHHMSIX K HACTOSIIEMY CBOJY MPaBUJI MyOIMKYETCS B €KETOJIHO
u3/1aBaeMoOM HMH(POpPMAIIMOHHOM yKazaTene "HamuoHanpHble CTaHAAPTHI", @ TEKCT U3MEHEHHUH U
MONPAaBOK - B €XKEMECSYHO H3/1aBaeMbIX MH(OPMAMOHHBIX ykazaTensx '"HaruonanabHble
crangaptel". B ciydae mnepecMoTpa (3aMEHbl) WM OTMEHBI HACTOSIIETO CBOJA IPaBUII
COOTBETCTBYIOIlEE yBEAOMJICHHE OyaeT OmyOJMKOBAaHO B  €KEMECSYHO H3/1aBaeMOM
uHpopManoHHOM ykazatene "Hammonanenble crangapThl”". CoOTBETCTBYIOIIAs MHpOpMAaLUs,
YBEAOMJICHHME M TEKCThl pa3MellaloTcsl TakXke B HMH(DOPMALMOHHOW cHucTeMe O00I1Iero
MOJIb30BaHMUS - Ha O(UITHATIEHOM caiiTe paspaborunka (Munpernon Poccun) B cetn UnTepHeT.



BBeneunue

Hacrosmuii cBo mpaBui pa3paboTaH ¢ yueToMm TpeboBanuii DeaepaabHbIX 3aKOHOB OT 21
utonst 1997 r. N 117-®3 "O Ge30omacHOCTH TUAPOTEXHUYECKUX COOpYkeHui'", oT 27 mekaldps
2002 1. N 184-®3 "O Texnmueckom perynupoBanun", ot 30 nexadps 2009 r. N 384-3
"TeXHUYECKUH PEerJIaMEHT 0 0€30MaCHOCTH 3AaHHI U COOPYKECHHIA".

AKTyanuzaiusi BbIIIOJHEHAa aBTOpckuM KojuiektuBoM OAO "BHUUIT um. B.E.
Beneneesa": kann. texn. Hayk A.l Ilak - pykoBoautens TeMmbl, A-p TexH. Hayk E.H.
bennenaup, n-p texu. Hayk B.b. I'maroBckuii, n-p texH. Hayk B.b. Cynakos, npodeccop, a-p
texH. Hayk A.JL. Tompaun, Ben. Hayd. cotp. A.b. Bekcnep, kann. TtexH. Hayk A.M.
[IBaiinmreits, A-p TexH. Hayk B.b. IllTuneman.

1. O6nacTs NpUMeHeHus

Hacrosmuii cBojx mpaBwil  paclpoCTpaHsAETCsl Ha MNPOSKTHUPOBAHUE CTPOSILUXCS U
PEKOHCTPYMPYEMBIX THIAPOTEXHUYECKUX TYHHEJIEH BCEX KJIACCOB, BXOJAIIMX B COCTaB
THJIPOAJIEKTPOCTAHLU I, MEIMOPATUBHBIX CUCTEM M CUCTEM BOJIOCHAOKEHUS.

[Ipy npoexkTupoBaHUU THJIPOTEXHUUECKUX TYHHENIEHW B OCOOBIX YCIOBUSX (B paloHax ¢
ceCMUYECKON aKTHMBHOCTBbIO, B CEBEPHOH CTPOMTENbHO-KIMMATHYECKOH 30HE, B CIOXHBIX
MHXEHEPHO-TCOJIOTUYECKUX YCIOBUSX M JIp.) HEOOXOAMMO COOJII0/aTh JONOJHUTEIbHBIC
TpeOOBaHUS COOTBETCTBYIOLIMX HOPMAaTUBHBIX JJOKYMEHTOB.

2. HopMaTtuBHBIE CCHUIKH

B Hactosmem cBoje mMpaBWil TPHUBEIEHBbl CCBUIKM Ha CIEYIOUIMEe HOPMaTHUBHBIE
JOKYMEHTBI:

CII 14.13330.2011 "CHulI II-7-81*. CTpouTenbCTBO B CEHCMUUYECKUX paiioHax"

CIT116.13330.2011 "CHulI 1I-23-81*. CranpHble KOHCTpYKIHN"

CIT120.13330.2011 "CHulI 2.01.07-85%*. Harpy3ku u Bo3aeicTBus"

CII 23.13330.2011 "CHulI 2.02.02-85%*. OcHOBaHUs THIPOTEXHUYECKUX COOpPYKEHUI"

CIT 31.13330.2012 "CHull 2.04.02-84*. BopaocnaGxenue. HapyxHble cetu H
coopyxeHus"

CIT 41.13330.2012 "CHull 2.06.08-87. beToHHBIE U >XeJI€300€TOHHBIE KOHCTPYKIMH
TUIPOTEXHUYECKUX COOPYKEHUN"

CIT 58.13330.2012 "CHull 33-01-2003. T'maporexuudeckue coopykeHus. OCHOBHbIE
MIOJIOKEHUA "

CIT 63.13330.2012 "CHull 52-01-2003. betoHHble U *Xene300€TOHHbIE KOHCTPYKLUH.
OcHOBHBIE TIOJIOKEHUS"

CIT191.13330.2012 "CHulI 11-94-80. IToazemHble ropHBIE BHIPAOOTKH"

I'OCT 26633-91. BeToHBI TsHKENbIE U METKO3EPHUCTHIE. TeXHUYECKNE YCIOBUS

I'OCT 21153.1-75. Ilopoasl ropHbele. MeTton onpenaeneHus Kod3dduiueHTa Kpernoctu mno
IIpoTOaBAKOHOBY

I'OCT 14637-89. IlpokaT TOJCTOJUCTOBOM M3 YIJIEPOAUCTON CTald OOBIKHOBEHHOTO
KadecTBa. TeXHUYECKHE YCIOBHUS

I'OCT 380-2005. Cranpb yriaepoaucras OOBIKHOBEHHOTO KauecTBa. Mapku

I'OCT 19282-73. Cranb HH3KOJETHPOBAaHHAs TOJCTOJWCTOBAas M IIMPOKONOJOCHAS
yHHBepcaibHas. TeXHUUeCKue yCIoBHsL.

ITpumeuanue. IIpu Monb30BaHUU HACTOSIUM CBOJOM IIPaBUII LIEIECOO0PA3HO MPOBEPUTH
JIeicTBUE CCBUIOYHBIX CTAHIApPTOB M Kiaccu(UKAaTOpOB B MH(OPMAIIMOHHOW CHCTEME OO0ILIero
MOJIb30BaHUs - Ha OQUIMAILHOM CaiiTe HaIllMOHAIbHOTO opraHa Poccuiickoit denepanuu mo
CTaHJApTH3allMM B ceTW MHTEepHET WIM MO €XEeroiHo H3JaBaeMoOMy HH(POPMALUOHHOMY



ykazatento "HarmonanbHble cTaHaapThl", KOTOPBIN ommyOIMKoBaH Ha 1 stHBapsi TEKYIIEro roja, u
[0  COOTBETCTBYIOLIMM  €XKEMECIYHO  M3/1aBaeMbIM  HMH()OPMAIMOHHBIM  YKa3aTelsM,
OIyOJIMKOBAaHHBIM B TEKYyLIEM rojy. Eciu cchbUIOUHBIN JOKYMEHT 3aMEHEH (U3MEHEH), TO IpHU
IOJb30BAHUM HACTOSIIIMM  CBOJOM IIPaBWJI  CIEAYyeT pPYKOBOJACTBOBATHCA 3aMEHEHHBIM
(M3MEHEHHBIM) TOKYMEHTOM. EciM CChITOYHBIN TOKYMEHT OTMEHEH 0€3 3aMEHBI, TO MOJIOKEHHE,
B KOTOPOM JIaHa CChUIKA Ha HET0, IPUMEHSETCS B YaCTH, HE 3aTParuBarollei 3Ty CChIIKY.

3. TepmuHbI ¥ onpeesICHUS

B Hacrosiem cBozie paBUil UCIIOJIB3YIOTCS CIEAYIOLINE TEPMUHBI U OIIPEIEICHUSL:

3.1. be3HanopHoe ABMKEHHE JKUIKOCTH: JIBMKEHHUE KHJIKOCTH 110 TYHHEII0 CO CBOOOIHOM
IIOBEPXHOCTBIO IIOTOKA I10 BCEH €ro AJUHeE.

3.2. BpeMeHHas Kperb: KOHCTPYKIHs, OOECIeYMBAONasi yCTOMYMBOCTH BBIPAOOTKU W
ciIy’Kalas A o0ecredeHns IpoXoI4eCKUX U MOHTaXXHBIX pabOT 10 BO3BEACHUS 00AEIIKH.

3.3. BxomHOH OroJIOBOK: BXOJHOH YYacTOK BOJOCOpOca, B HYacTHOCTH BOJOCOpoca ¢
3aMKHYTBIM CEYEHHMEM, Ha MPOTSKEHUU KOTOPOrO OCYILECTBIIAETCS IUIABHBIA IEpexo]] OT
pacmMpeHHOro BXOAHOTO CEYEeHHUS K HAYaJIbHOMY CEYCHHUIO TPaH3UTHOW 4acTH BojocOpoca.

3.4. Bono3abopHoe coopyKeHHEe: TMIAPOTEXHUUYECKOE COOPY)KEHHUE, MTPeTHA3HAUCHHOE IS
oTOOpa BOJIBI.

3.5. 'mapaBauueckuil yaap: NOBBILIEHUE UM MOHM)KEHHE THIPOJMHAMUYECKOTO J1aBICHUs
B HAIlOPHOM BOJIOBOJIC, BBI3BAaHHOE PE3KUM HM3MEHEHHEM BO BPEMEHH CKOPOCTH JBM)KCHUS
AKHUJIKOCTH.

3.6. T'mapoTeXHWYECKWH TYyHHENIb: BOJOBOJ 3aMKHYTOTO TIONEPEYHOTO CEUeHHS,
YCTPOEHHBIN B TOPHBIX MOpOoJax 0€3 BCKPBITUS BBILIEIEKAIIET0 MacCUBa.

3.7. T'opHoe JnaBjeHHE: CWJIbI, BO3HUKAIOIIMNE B MAacCHUBE, OKPYXKaIOLIEM BbIPAOOTKY
(TyHHEIB).

3.8. T'opHBIE TOPOJBI: TEOJOTHYECKUE Tela W HUX KOMIOHEHTHI (OJIOKH, OOJOMKH),
ciararonye Jurocdepy 3emi.

3.9. KoaddumueHt KpernocTtu TMOPOALI: TapaMmeTp, OIECHUBAIOIINN KOJIMYECTBEHHO
KpErnocTh TOPHBIX  TOpPOZ, NPUOINKEHHO XapaKTepU3yIOIui OTHOCHUTEIIbHYIO
COIIPOTHUBIIIEMOCTH TIOPOJ Pa3pyIICHHIO.

3.10. JIoTOK TYyHHENs: JHUILE WIM TOJAOIIBEHHAas IUIMTAa TYHHEIbHOH BBIpAOOTKH,
BBITIOJIHEHHAS U3 Keyne300eToHa, O0eToHa MM HaOphI3r-0eToHa.

3.11. HanopHoe JBM)KEHUE XHJKOCTU: JABMXKEHHME, NMPH KOTOPOM MOTOK >KUAKOCTH B
TyHHEJIE He UMeeT CBOOOTHOM TOBEPXHOCTH.

3.12. O6nenka: KOHCTPYKLUS, BBIOJHEHHAs MO KOHTYPY TOpHOM BbIpaOOTKH, KOTOpas
oTpeneNsieT MPOSKTHOE TMOIMEPEeYHOe CeUeHHWe TYHHENS, W TNpeIHa3HaueHHas ISl BOCIPHSATHUS
BHEIIHUX M BHYTPEHHHUX HAarpy3oK, CHHXXEHHS IIEPOXOBATOCTH OOTEKAaeMON IMOBEPXHOCTH M
COKpaIIeHus! PHIBTPAIMOHHBIX ITOTEPb.

3.13.  OOpnenku  BbIpaBHMBAIOLIME:  OOAENKH,  YAyYINAIOUIME  TUIPABIMYECKHUE
XapaKTEePUCTHKN TYHHENsI, a TaKKe MPeJOTBPAIAlOIIie BBIBAJBI TOPOJ, WX BBHIBETPHUBAHHE U
pPa3MBbIBBI.

3.14. OOnenku Hecyuue: 00€IKH, 00ECIIeYnBaIOIIUE BOCIPUITHE HArpy30K B MEPUOJIbI
CTPOMUTENBCTBA W JKCIUIyaTallMM M YJOBJIETBOPSIOIIME TpPeOOBAaHUAM, IPEABIBISIEMbIM K
BBIPABHUBAIOIINM O0JIEITKAM.

3.15. OGnuIIOBKA: TOKPBITHE, 3alUINatoiee 00/IeNKy WM CKAJIbHYIO IIOBEPXHOCTh TOPHOU
BBIPAOOTKH OT WHTEHCHBHOTO W3HOCA TI0J] BO3JICHCTBUEM KABHTAIlMM W TPAHCIIOPTUPYEMBIX B
NOTOKE Tel (HAHOCOB, JIBAWH U T.I.), @ TAaKXK€ CYIIECTBEHHO YMEHbIIAIOMas (UIbTPALHIO,
KOTOPOE BBIIOJIHAETCS U3 MaTEPHAJIOB MOBBILIEHHON MPOYHOCTH: OETOHA O0JIee BEICOKUX MApOK,
yeM 001esKa, noirumepoerona, pudbpodeToHa, hudbpononrumepOoeToHa U T.11.

3.16. [Tox3eMHbIe BOJBI: BOJBI, HAXOSIINECS B TOJIIE 3€MHOM KOPBI BO BCEX (PU3MUECKUX
COCTOSIHUSIX.



3.17. llemeHTanMsA: MHBEKTUPOBAHUE TOPHBIX MOPOJ MTPH MOMOILU [IEMEHTHBIX PACTBOPOB.
OcHoOBHbIEe OyKBEHHbIE 0003HAUYEHUS, IPUHATHIE B HACTOALIEM CBOJIE MPaBUJI, IPUBEIEHBI
B [Ipunoxxenun I'.

4. O0mue Noa0XKEHUs

4.1. Knaccel TMAPOTEXHUYECKUX TYHHENEH, BXOASIIMX B COCTaB COOPYKEHUM
TUAPOIJIEKTPOCTAHIMI U MEIIMOPATUBHBIX CUCTEM, JOJDKHBI YCTAHABIINBATHCA B COOTBETCTBUM C
CIT 58.13330. Knacchl TIuMIpOTEXHMYECKUX TYHHEJIEH, NpeJHa3HAYEHHbIX JJIs CHUCTEM
BOJIOCHA0KEHUs, [JOJDKHBI COOTBETCTBOBATh KATErOpPHUsAM HAJEKHOCTH IOJA4d  BOJBI,
ycranaBnuBaembiM CIT 31.13330.

4.2. B 3aBUCUMOCTH OT Ha3HAYEHUS THIPOTEXHUYECKUE TYHHENIN IOAPA3AEIAI0TCA Ha!

OCHOBHBIE, IpEAHA3HAUYECHHbIE MJI IIOCTOSHHOIO IIPOIYCKa BOABI IPU SKCILIyaTaluu
THJIPOAJIEKTPOCTAHLU I, MEITMOPATUBHBIX CUCTEM U CUCTEM BOJIOCHAOKEHMSI, SKCIUTyaTallMOHHBIE
BOJI0COPOCHBIE TYHHEIH, TOJIOBHbBIE YYaCTKH BTOPOCTENIEHHBIX TYHHEJIEH 10 3aTBOPOB;

BTOPOCTENEHHbIE, TNpEeAHAa3HAYCHHblE JJI MEPUOJMUYECKOro MPOIyCKa BOJBI (U1
OTIOPOKHEHMSI M TPOMBIBA BOJOEMOB M BOIOBOJIOB, PE3E€pPBHBIC BOJOCOPOCHBIE TYHHENH), 32
UCKJIIOYEHHEM TOJIOBHBIX YYAaCTKOB TYHHEJEH 10 3aTBOPOB, KOTOPBIE OTHOCSATCS K OCHOBHBIM
COOPYXKEHUSIM;

BPEMCHHBIE, INpPEJHA3HAYECHHBIE Ul INPOIYCKAa BOABI B IEPHOJ] CTPOUTEIBCTBA WIIU
PEMOHTA T'MJIPOTEXHUUECKUX COOPYKEHUH.

CrpoutenbHblil TYHHENb AOIYCKACTCS OTHOCUTH K BTOPOCTEIIEHHBIM COOPY)KEHHUSAM, €CIH
€ro paspyuleHHe, HE3aBUCUMO OT CpOKa »OKCIUlyaTalluM, MOXET BBI3BaTh IOCIEIACTBUS
KaTacTpo(hUYEeCKOro XapakTepa WJIM 3HAYUTEIbHYIO 3aJIepXKKy BO3BEJCHHMS OCHOBHBIX
COOPYKEHHI.

IIpy npoekTHpOBaHUM TYyHHEJIEH OCHOBHOTO MM BTOPOCTENEHHOIO Ha3HA4Y€HHUs JOJDKHA
OBITh paccMOTpeHa BO3MOXKHOCTb HCIIOJIb30BAaHHUSA MX JJIs MPOMYCKa BOJBlI B TEPUOJ
CTPOUTENIBCTBA BOAONOAIIOPHBIX COOPYKEHHM.

4.3. B 3aBHCUMOCTM OT THJPaBIMYECKOTO PEKUMA THUIPOTEXHUUYECKUE TYHHEIU
NOpa3AeIA0TCA Ha:

HaIlOpHBIE;

C YaCTMYHO HAMOPHBIMH pEXHMaMH TEUeHHUs (JIOMyCKaloTCsd IpPH OTHOCUTEIHHO
HEBBICOKUX Hamopax - oTBojsIHe TpakThl ['DC, Heperynmupyemble TYHHENH);

Oe3HaIopHbIE.

B ruapoTexHMYEeCKMX TYHHENSIX JOMYCKalOTCSd YaCTUYHO HAINOPHBIE PEXHMbl TEUEHUS,
XapakTepHbIe 7151 CMEHbI 0€3HAIOPHOTO PEXKMMa TEUEHUsI HAITOPHBIM M HA000poT. JlnuTenbHas
paboTa Mpu TaKUX PeKUMax JOJDKHA OBITH 0OOCHOBAHA.

4.4. B oTBOASAIIMX YACTSIX BOAOCOPOCHBIX TyHHeNEH, paboTaromuX B IIMPOKOM JHara3oHe
U3MEHEHHUs TpaHW4YHBIX YCIoBUU (ypoBHeH ObedoB M pacxogoB), Kak MpaBUIIO, CIETYET
npeaycMaTpuBaTh O€3HAOPHBIN PEXUM TEUEHHUS, a BO BXOJHBIX YacTAX /10 OCHOBHBIX 3aTBOPOB
- HamopHbIA. [ obecmedeHus yCTOMYMBOTO OE3HAMOPHOTO peXuMa pabOThl HEOOXOIUMO
npeaycMaTpuBaTh YCTPOMCTBA JUIs IOJJauu BO3/lyXa B HAYaJIO y4yacTKa 0€3HAIIOPHOTO IBUKEHHUS.
Pa3meprl BO31yX0BOJOB ciieAyeT 00OCHOBBIBAThH CIELUATbHBIMU pacueTaMu WM MOJEIbHBIMU
UCCIIEIOBaHUSIMH, JINOO MPUHUMATh HA OCHOBE aHAJIOTOB.

4.5. Jnd CHWKEHUS CTOUMOCTH THUJIPOY3JIOB TIpU MPOEKTUPOBAHMU HEOOXOAUMO
paccMaTpuBaTh BapUAHTBl HCIIOJIB30BAHMUSA BCETO WJIM YacTH TPAKTOB THAPOTEXHUYECKUX
TYHHEJNIEH 71 BBINOJIHEHHUS] HECKOJbKHUX TEXHOJOTHYECKUX (YHKIIMI: MPOIyCKa pPacXxoJl0B
CTPOUTENIBHOTO U AKCILTYyaTallMOHHOI'O IE€PHOJO0B, BBIIIOJIHEHUS Pa3INYHbIX THUIIOB IOIYCKOB,
IOJIBOJIA MJI OTBOJIA PACcX0JI0B TMIPOArperaToB, ralleHus N30bITOYHON KUHETUYECKON SHEPTUH.

4.6. OcHOBHBIE TEXHUYECKHE pEUIEHHs NPOEKTOB HOBBIX U  PEKOHCTPYKLUHU
CYLIECTBYIOIUX TUAPOTEXHUYECKUX TYHHeENCH (THApaBIMYECKUN pPEXKUM paboThl, TIyOHHY
3aJI0KEHHS, PACHOJIOKEHHE B IUIaHE W TPOJOJBLHOM Hpoduie, MONEePeyHOe CEUCHHE, THII



o0fenKn M Jp.) cleayeT NpPUHUMATh HAa OCHOBE CpPaBHEHHS TEXHHKO-IKOHOMHYECKUX
IoKas3aTrejaed BapHAHTOB C yd4eToM OOmed KOMIOHOBKM COOPYXEHMH THIpOy3ia,
MEJIMOPATUBHON CHUCTEMbl WM CHUCTEMbI BOJOCHA0XKEHUS, YCIOBHHA MX OJKCIUTyaTallHlH,
Ha3HAUEHUs TYHHeJd, HaMe4yaeMblX CHOCOOOB U  CpPOKOB  CTPOUTENIBHBIX  pabdoT,
TOMOTPAPHUUECKUX, WHKECHEPHO-TEOJOTHUECKUX, TUAPOTCOJOTHUECKUX, KIMMATHYECKUX H
JIPYTHX yCIOBHUM pallOHa CTPOUTENILCTBA.

BriOpaHHBIif  BapuaHT MPOEKTHOTO pEUICHHS JOJDKeH OOecreyrBaTh HAACKHOCTD
(IpOYHOCTh, YCTOHYMBOCTb, JOJITOBEYHOCTb) M IKOHOMHYHOCTH COOPYKEHMS, BO3MOXKHOCTh
MEXaHU3alM ¥ WHAYCTPHAIU3AIMM CTPOUTEILHBIX W PEMOHTHBIX paboT, ONTHUMAalbHbIC
JKCIIIyaTallMOHHbBIE KA4eCTBA TYHHEIICH.

4.7. JlaHHBIE 110 TUAPOJIOTUU JOJKHBI COAEPKATh CIAEAYIOLIUE CBEICHUS:

pacueTHbple pacxoAbl BOABI, IPOIYCKAEMON 4Yepe3 TyHHENIb, U COOTBETCTBYIOIIME WM
YPOBHHU BOJIbI BEPXHETO U HIU)KHETO Obe(oB;

PEeKUM KOJIeOaHUsl ypPOBHEN U CKOpOCTEel BOJbI B peke (BOAOEME) B pailoHEe CTPOUTENLCTBA
TYHHEIS;

XMMHMUYECKHH COCTaB PEUHOH BOJIbI, €€ arpeCCUBHOCTD U TEMIIEPATYpa;

KOJIMYECTBO U MEXAHUUYECKHUE XapaKTEPUCTUKU HAHOCOB, TPAHCIIOPTUPYEMBIX PEKOM.

4.8. Ilpu mnpoeKTUpOBaHMM TUAPOTEXHUYECKMX TYyHHeNeH HeoOXOqUMO MPOBOIUTH
WMHKEHEPHO-TEO0JIOTMYECKUE U3BICKAHMS 110 BCEH €ro Tpacce.

4.9. Tlpyn MHXEHEPHO-TE€OJOTMUYECKUX U TMIPOJIOTMYECKMX H3BICKAHUAX clellyeT ocoboe
BHUMAaHUE yJEIATh:

TEKTOHUYECKUM HapyILIEHUSAM 110 TPACCE TYHHENS U B pPalilOHE €r0 CTPOUTEIILCTBA;

ITOJIOKEHUIO IIOBEPXHOCTH MOA3EMHBIX BOJ M UCTOYHHUKAM UX MUTAHMS;

BO3MO>KHBIM OIIOJI3HEBBIM IIPOLIECCAM U CEJIEBBIM IIOTOKAM Ha y4acTKax BXOJa M BBIXOJA
TYHHEJISl U3 TPYHTOBOTO (CKaJIbHOT0) MAacCUBa;

GUIBTPALlMOHHON YCTOWYMBOCTH MOPOJI;

BO3MOXXHOCTH Pa3BUTHSI XUMUUECKON U MEXaHUYeCKOU cypdo3uu;

HaJIMYMIO 30H KapcTa 0 Tpacce TyHHEI,

JIOKaJIbHBIM BBIXOJ[aM arpe€CCUBHBIX MOJ3EMHBIX BOJ;

BO3MOKHOCTH XMMHUYECKOI'0 KOJIbMaTaXka IPEHaXKHbIX YCTPONCTB.

[Ipu cTpouTenbCcTBE TYHHENS B YCIOBHUAX MHOTOJIETHEW MEp3JOThl HEO0O0XOIUMO
YUUTBIBaTh pAcCUeTHBIE 3HAUEHHUS TPOYHOCTHHIX, Ae()OPMAIMOHHBIX U TEIIO(PU3MUECKUX
XapaKTEPUCTUK MTOPOJ B MEP3JIOM M OTTASIBIIEM COCTOSHMSX, XapaKTEP U CTENEHb JIbIUCTOCTH,
TEMIIEpaTypy MHOTOJIETHEMEP3JIBIX IIOPOJA U TEMIEPATypy BOJbI, MIPOTEKAOLIEH 10 TYHHEIO,
TEMIIEpaTypHOE I0JIE IIPU YCTAHOBUBIIIEMCS TEIUIOBOM PEKHMME B IIPOLIECCE IKCILTyaTaL[UH.

4.10. HopmatuBHblE M  pacyeTHbIE 3HAYEHHUS XApPAKTEPUCTHUK MPOYHOCTH U
nehopMUPYEMOCTH TPYHTOB ONIPEEISIIOTCS B cCOOTBETCTBUM ¢ TtostoxkeHussmu CIT 23.13330.

4.11. TyHHenu nns NpOIycKa CTPOUTENBHBIX PACXO0B, TPAHCIIOPTUPYIOIIUE BIEKOMBIE
HAHOCHI, HEOOXOAMMO MPOEKTUPOBATH C BO3MOKHOCTHIO IIPOBEJCHHS UX €KET0JHOTO OCMOTpa U
pPEMOHTa TOCie MPOXOXKISHHs MaBojka. [t aToro cieayer paccMaTpuBaTh 11€71€CO00Pa3HOCTh
COOPY’KEHHS JIByX TYHHEJIEH ¢ BXOJHBIMH OIOJIOBKAaMH HA Pa3HbIX OTMETKaX.

4.12. B rugporexnuueckux TyHHensx [ um Il kimaccoB AomkHa mperycMaTpUBaThCS
YCTaHOBKA KOHTPOJIbHO-U3MEPUTENIBHOMN anmnapaTypsl JUIsl MPOBEACHUS HATYPHBIX HaOJI0IeHUN
3a paboTOoil COOpYXEeHHUs B MPOLECCE CTPOUTENHCTBA U B IEPUO]T €T0 IKCIUTyaTalluU, ISl OLIEHKU
COCTOSTHUSI OOJIENIKM TYHHEJIsl, OKPY>KAIOILIEero ero rpyHTa (B TOM YHCIe 3alleMEHTHPOBAHHOIO),
JTaBJICHUS TPYHTOBBIX BOJ] Ha O0EIIKY, THAPABIMUECKOTO U (PHIIBTPALUOHHOTO PEKUMOB.

5. Tpacca 1 monepevyHoe CEUEHUE TYHHENS
5.1. Tlpm DpOEKTUPOBAaHMU TPACChl TUAPOTEXHUYECKOTO TYHHENS HAMJICKHUT 110

BO3MOKHOCTH H30€eraTh Y4aCTKOB, HAXOOAIIUXCA B He6HaFOHpI/I${THHX IJI1 COOPYKCHUA TYHHEIIA
HHKCHCPHO-TCOJIOTMUCCKUX WU THUAPOTrCOJOTUYCCKUX YCIIOBHUAX (3Ha‘-II/ITeHBHI>Ie TCKTOHHUYCCKHEC



HapyIIEHUs, Ta30HOCHBIE YYaCTKM, YYaCTKU C IPUTOKOM MOJ3EMHBIX BOJ, ONOJ3HH, CEJEBBIE
MOTOKU, KapCThl), a TAKXKE YYaCTKOB, XapaKTEPU3YIOIIUXCS HEOIaronpusSTHHIMU CAaHUTAPHBIMU
YCIIOBUSAMU (CKOTOMOTHIIBHUKH, KJIAIOUINA, CBAJIKH).

5.2. Tpacca TyHHens, KaKk NpPaBWIO, JIOJDKHA OBITH MPSIMOJMHEHMHOW M MHUHHMAJIbHOU
JuIMHbl.  HenpsiMonuHeWHyr0 Tpaccy JomyckaeTcs NpUHHMMAarTh B CiIydasX, Korga A3To
00yCIIOBJIIEHO KOMIIOHOBKOM TUIPOY3I1a, HEOOXOIMMOCThIO 00ecTeyeH s JOCTaTOYHOU TITyOHHBI
3aJI0KEHUS TYHHEJS, TOMOTrpa(puYecKMMH YCIOBUSMH MECTHOCTH, IMPHHATHIMU CIIOCOOaMHU
MPOU3BOJCTBA PA0OT, a TakKe HEOOXOJUMOCThIO H30€KaTh PACIONIOKEHHUsS TYHHENS B
HEeOJIaroNpUATHBIX YCIIOBUSX, YKa3aHHBIX B 5.1.

5.3. Paguycel moBopoTa Tpacchl TyHHENS MpU cKopocTax TeueHus no 10 m/c ciemyet
IPUHUMATh PaBHBIMU HE MEHEE TPEX 3HAUEHUH LIMPHUHBI (IMaMEeTpa) TYHHENS B CBETY, a YIJIbI
noBopoTta He Oosiee 60°. Ilpu ckopocTsx TedeHus cBbime 10 M/C 3HaYeHUs paguyca M yria
MOBOPOTa HEOOXOAMMO ONpEACTSATh HAa OCHOBAaHMM THAPABIMYECKUX pAcCueTOB WIU
HCCJIEIOBAaHUM B CIlydasX HAMOPHOTO MOTOKAa M CIOKOWHOrO OE3HAMOpPHOro MOTOKa (YHCIIO
O®pyna g notoka MeHblie 1) u juis coopyxkenuit I u Il kjmaccoB Ha OCHOBaHUM
9KCIIEPUMEHTANBHBIX HCCIEeIOBaHUN uisi OypHOro Oe3HamopHoro moroka (yucio Ppyaa ans
noToka 6osie 1).

HavyanbHplii M KOHLIEBOM Y4YacTKM KPUBOJIMHEHHOM Tpacchl TYyHHENEW clemayer
pelycMaTpuBaTh NPSIMOJIMHENHBIMU JJIMHOM, paBHOW MpoJieTy (AMaMeTpy) BbIpaOOTKH, HO HE
MeHee 6 M.

5.4. ®opMbl TONEPEYHBIX CEUeHHW OE3HANOpHBIX TyHHENeH (puCyHOK 1), a Takke
COOTHOIIEHUE HUX Pa3MEpoOB CleAyeT MPUHHUMATh B 3aBUCUMOCTH OT KO3(UIMeHTa KpemocTu
rpyHTa o tabauie 1.

i1

I v

Pucynok 1. ®opMbl TONEepeyHbIX CEYEHUI
Oe3HaIOpHBIX TYHHEJEH B CBETY

Tab6muna 1



dopma Kosdpdmument COOTHOWEHMA Pa3MEepPOB CeUeHMHA
IIOIIEPEYHOTI'O | KPeNoCTU IPyHTOB f
cedeHund (o MpoTombskoHOBY) | r /b r /b r /b r /b
TYHHEJIS 1 2 3 4
I f >= 8 0,71 0,1 - 0,15 - -
IT <*> 8 > f > 4 0,5 0,1 - 0,15 - -
ITIT <**> 4 >= f >= 2 0,25 0,1 - 0,25 1 -0,9 -
Iv f <2 0,5 0,1 - 0,15 1 -1,5 1 -1,5

<*> JlonycKaeTCs NPUMEHATL Ipu dopme I TIIOINEPEeUHOT'0 CeUeHMsS TYHHeJs
(pucysok 1).
<**> [IpMMeHsAeTCHa NpPU CIeLMaJIbHOM ODOCHOBAaHUMU.

[lprMeuaHna

1. JaHuele Tabmamuiel 1 OoTHOCATCA K cooTHomeHuio h/b = 1. Ipu kojeBaHuU
YPOBHA BOIE B TyHHeJjie cBuine 0,3h monyckaeTca npuHmMaTs h/b > 1.

2. B wmMecTax comopsxeHus JIOTKa CO CTeHaMM TYyHHeJIS HeoOXOIMMOCTb

YCTPOMCTRBA 3aKpPyIJIeHUlM (BYyTOB) ONpenesiseTCsa pacydeTOoM.

Koaddunuent kpenoctu f onpenensiercs mo 'OCT 21153.1 unu npuHMMaeTcsi paBHBIM
YacTHOMY OT JICJICHUS TIpejiesia MPOYHOCTH 00pa3iia mopoasl Ha ogHoOcHOe cxxarue (B Mlla) Ha
10.

5.5. Jlns Oe3HamoOpHBIX TYHHENEW, NPOXOMAIIMX B TPYHTAX, pa3BUBAIONIMX TOPHOE
JIaBJIEHUE, HECUMMETPUYHOE OTHOCUTEIbHO BEPTUKAIbHOM OCH cedeHus, B HaOyXarolux
IpyHTaX, a TaKKe€ IPHU BHICOKOM HANope MOJ3€MHBIX BOJ CJEIyeT MPUHUMATh IMOMNEPEYHOE
CEYEHNE KPYroBOro O4epTaHUsl.

[Tpu mamiexariem 0O0OCHOBAaHWUHU JOMYCKAETCS MPUHUMATh Apyrue (HOpPMBI MOMEPEYHOTO
ceueHHs OE3HANIOPHBIX TYHHEIEH.

Jlst 6e3HANOPHBIX TYHHENEH riy0O0KOT0o 3aJI0KEHUsT HApYXKHOE (TpUJIEraromiee K mopoJe)
OUEpPTaHHE CTE€H M CBOJOB JOJDKHBI ONPENENATHCS HAa OCHOBAaHMM aHAJIN3a IOCTPOEHHBIX
TYHHEJIEH B aHaJOTMYHBIX YCJIOBMSX, a, IPU OTCYTCTBUHU TaKMX aHAJIOTOB, paCU€TOM Ha OCHOBE
YHUCJIEHHBIX MOJEIIEH.

5.6. llomepeuHoe cedeHHWE HANOPHBIX TYHHEJIEH CJelyeT NPUHHUMATh KpPYroBOTO
ouepTaHus. B ycTOWYMBBIX OYeHb CIAOOTPEIIMHOBATHIX CKAJbHBIX TPYHTaX JOIYCKAeTCs
PUHUMATh HEKPYTrOBOE OYEpTaHUE HAIOPHOTO TyHHeNs (cM. pucyHok 1, popwmst I, 11, 1V), ecnu
IIPY 3TOM YOBJIETBOPSAIOTCS YCIOBUS MPOYHOCTU 00aenKu. CTeneHp (MOAyb) TPEIIMHOBATOCTH
CKAJIBHBIX TPYHTOB caeayet onpenensats mo CII 23.13330.

5.7. Pa3Mmeppl NONEPEYHOIrO CEUYEHMS] TYHHENEH CJEeNyeT OINpEeAciATh Ha OCHOBAaHUU
TUIPABINYECKUX U TEXHUKO-3KOHOMHYECKHUX PACUETOB.

Ha HayanpHBIX CTaAMAX NMPOEKTUPOBAHMS JUaMeTp (WM MPOJIET) TYHHENS JIOIMyCKaeTcs
pUHUMATh OT 2 10 6 M - uepe3 0,5 M, cBbIe 6 M - yepe3 | M.

B cnyuyae 4acTHYHOrO HANOPHOTO TMJPAaBIMUYECKOTO PEXUMa M IPU CKOPOCTAX BOJBI B
TyHHene cBeiie 10 M/c pa3Mepsl MONEPEYHOro CEYEHHs HEOOXOIMMO Ha3HadaTh C y4eToM
OMbITa IKCIUIyaTalluM TYHHEJEH, HAXOAAIMXCS B aHAJIOIMYHBIX YCJIOBUSX, WJIM HAa OCHOBAaHUU
CHEIHAJIbHBIX THIPaBIMYECKUX PACYETOB U HCCIEA0BaHUH.

5.8. BbIcoTy BO3AyIIHOTO MPOCTPAHCTBA HAJl YPOBHEM BOJIbI B OE3HANIOPHOM TYHHEJE TpU
YCTaHOBUBIIEMCS] TEUEHUH BOJBI CO CKOPOCTHIO 10 10 M/c cienyer mMpUHUMATh Ha OCHOBAHUU
TUAPABIMYECKHUX pacyeToB, HO He MeHee 0,07 BhICOTHI TyHHENS B CBETY U HE MeHee 40 cm.

[Ipu ckopocTsix TeueHUs BOJbI B TyHHeNE cBblmie 10 M/C OCTAaTOYHOCTH YKa3aHHOTO
BO3/yIITHOTO MPOCTPAHCTBA IOJIKHA ObITh 000CHOBAHA.

5.9. MuHuUMaIbHBIE pa3Mepbl MONEPEYHOTO CEUCHUS THIPOTEXHUYECKUX TYHHEJIEH B CBETY



HEO0OXOMMO TPUHUMATH C YIETOM BO3MOXKHOCTH pa3MelIeHUs] 000pYyIOBaHHs, KOMMYHUKAIIAMN,
IpOIycKa CTPOUTENbHBIX MEXaHHU3MOB U COOMIOACHUS TpeOoBaHU O€30MacHOCTH IpHU
MIPOU3BOJICTBE MO3EMHBIX PadOT.

5.10. Ecnu ruapOTeXHUYECKUA TYHHEIb PACMOJIaraeTcsi B MHOTOJIETHEMEP3JIbIX TPYHTaXx,
TO MPH MPOYUX PABHBIX YCIOBUIX CIEAYET MPUHUMATH TYHHEIb C HATIOPHBIM PEKUMOM PabOTHI.

6. Martepuainsl 1151 KOHCTPYKIUI TyHHEJIEH

6.1. beron m apmarypa a1 OETOHHBIX M >KEJIE300€TOHHBIX KOHCTPYKIUH TyHHeNIeH
(oOpenka, moOpTaNbl W APYroe) MOJDKHBI ynoBIeTBOPATH TpeboBanusam CII 41.13330 wu
HACTOSILETO pa3zena.

6.2. Kiaccel OeToHa MO MPOYHOCTH HA CKATHE JOJDKHBI Ha3HAYAThCS HE HIDKE IS

KOHCTPYKLUN:
MOHOJIMTHBEIX OETOHHBIX M XEJICSBOOECTOHHEIX & v v v v oo oo nonnnneeeeeeeeeeeeeess B20
COOPHBIX KEJICBOOETOHHEIX « v ¢ o o o v o v o o oo s o s oo nonossonenesseneneesenenss B30
HAOPEIBT —OCTOHHBIX & e s v ot o o oo s o s o o aonsosonnnneseennneseeneneseenensensss B25

ITpu HaanexameM 000CHOBaHMHU JIOITYCKAETCs MPUMEHEeHne 0eToHa 6osiee HU3KUX KJIacCOB
CO CIEIHMATIbHBIMU 100aBKaMH, yIy4IIAIONIMMU €ro CBOWCTBA, a TAK)KEe OETOHOB Ha alTyHUTOBOM
U IPYTUX CaMOHANPATAIOIINX LIEMEHTaX.

Mapku 0eToHa 110 BOAOHENPOHUIIAEMOCTH /ISl 00/1€710K O€3HANOPHBIX TYHHEIEH TOJIKHbBI
ObITh He HIKe W6, a U1 001eJI0K HallOPHBIX TyHHeJNeH - He Huke W .

Mapku OGeToHa MO MOPO30CTOMKOCTH IUIsi OSTOHHBIX M JKEIe300€TOHHBIX KOHCTPYKIIHA
TYHHEJIEH JT0JDKHBI Ha3HaYaThCsl B cooTBeTcTBUU ¢ TpeboBanusmu CIT 41.13330.

Bo3spact (cpok TBepaenus) 6eToHa, OTBEUAIOIIMNA €ro KJIAcCy MO MPOYHOCTH Ha CHKATHE U
0CEBOE PACTSKEHHE W MapKaM I10 BOJOHENPOHMIIAEMOCTH U MOPO30CTOMKOCTH, MPUHUMAETCS
paBHbIM 180 nHAM. Ecny u3BeCTHBI CPOKM (PAKTUUECKOTO 3arpyeHHs KOHCTPYKIMH, CIIOCOOBI
UX BO3BEICHUsS, YCIOBUS TBEpACHUs OETOHA, BHJI M KAauyeCTBO NPUMEHIEMOTO IIEMEHTa,
JIOIyCKAeTCsl YCTaHaBIMBATh KJIacC M MapKy OE€TOHAa B HHOM BO3pacTe.

6.3. Ilpy Ha3HaueHUM Kjacca M Mapku OeTOHa OO0AENOK TYHHENs, pacloyiaraéMoro B
MHOT'OJIETHEMEP3JIbIX TPYHTaX, HEOOXOAMMO YUYUTBIBATh BO3MOXKHOCTh MEPHOJHYECKOTO
(ce30HHOT0) 3aMOpPAKMBAHUS U OTTaWBaHUS OETOHA.

6.4. Knaccel HaOpbI3r-0eToHAa M TOpPKpeTa ClieAyeT HazHadaTh 10 NMPOYHOCTH HA OCEBOE
pacTsbkeHue He Huke B, 2,4. 3HaueHus HOPMAaTUBHBIX U PACUETHBIX CONPOTHBIECHHN HAOPBI3I-

OeToHa ¥ TOPKpEeTa JOJDKHBI IPUHUMATHCS Kak JJIsi OETOHOB.
Mopaynu ynpyroctu HaOpeI3r-0eToHa U Topkpera mius kiaccoB B, 2,4; B 2,8; B, 3,2

HEO0OXOUMO MPUHUMATh PAaBHBIMU COOTBETCTBEHHO 3, 25x10%*, 3,6 x10* u 3,9x10* MIla.

6.5. OOpmenku (MIM WX YacTH) THAPOTEXHUYECKUX TYHHENEH C TOBBIIICHHON
KaBUTAIIMOHHOW CTOWKOCTBIO M CTOMKOCTBHIO K MCTHPAHHIO HEOOXOJHMMO IMpEAyCMaTpHUBATh W3
KaBUTAIIMOHHO-CTOWKHIX U H3HOCOCTOUKHX OETOHOB.

6.6. Jlns OeroHa OETOHHBIX U KENE300€TOHHBIX KOHCTPYKLIMH TYHHEIEeH crienyer
MPUMEHSTh MaTepHalbl (IIEMEHTHI U 3alIOJHUTENH ), oTBeuatomue Tpedoanusim ['OCT 26633.

6.7. B OeroHbl sl KOHCTPYKUMH TyHHENEH cieayeT BBOAMTH IUIACTU(UIMPYIOLINE
no0aBku (cymnepriiacTuGUKaTOPhI), BO3yXOBOBIEKAIONINE JOOABKH M KOMILUIEKCHBIE JTOOaBKU
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, oTBeuaromue TpedoBanusim CIT 41.13330.

B MoHONMUTHBIE OETOHBI M HAOPBI3T-OETOHBI PEKOMEHIYETCSI BBOJIUTH MUKPOKPEMHE3EM B
KouuecTBe 5 - 8% Macchl LleMeHTa.

6.8. It THAPOTEXHUYECKUX TYHHEJEH CIeNyeT MPUMEHSTh TOpSUeKaTaHyl apMaTypHYIO
cTaib neproarueckoro npoduis kiaaccoB A-II (A-300) u A-IIT (A-400).

PacyeTHble COMPOTHBIICHUS apMaTypHOW CTallu ISl HKeNe300€TOHAa U aHKEPOB TOJIKHBI
cootBeTcTBOBaTh TpeOoBanusm CIT 41.13330.

6.9. Mapku cramu s CTadbHBIX 00O0JI0OUYEeK KOMOMHHPOBAHHBIX OOJETOK HEOOXOIMMO
NpUHUMATh cornacHo [Ipunoxenuto A.



PacueTHbie conmpoTUBIIEHUSI TPOKATHOM CTaIM U MATEPUATIOB, IPUMEHSEMBIX UIsI CBAPKU
CTaJIbHBIX KOHCTPYKIUU, ciaeayeT npuaumath corsacHo CIT 16.13330.

7. KoHcTpyKLMs TyHHENEH
OO011e KOHCTPYKTHBHBIC TPEOOBaHUS

7.1. Ilpu DpOEKTUPOBAHUU THAPOTEXHUUYECKUX TYHHENEH IOJDKHA ObITh MpenycMOTpeHa
BO3MO>KHOCTb MX OIOPOKHEHMSI Ha BCEM IPOTSHKEHUHU JUIsl OCMOTpa U PEMOHTA.

JlonyckaeTcst He NIpeycMaTpuBaTh OINOPOKHEHHsS HAa4dallbHBIX YYaCTKOB TYHHeNEH 10
3aTBOPOB. JlJTMHA 3THX y4acTKOB J0JDKHA OBITH MUHUMAIIEHOM.

7.2. Bxonbl ¥ BBIXOJbl TUAPOTEXHUYECKUX TYHHENIEH JOJKHBI ObITh 0(OpPMIIEHBI B BUJE
MOPTAJIOB, KOTOpPbIE CIEAyeT pa3MeIaTh TaKUM 00pa3oM, 4TOOBI €CTECTBEHHOE pPaBHOBECHE
CKJIOHOB pesibeda OblJI0 HapyIIEHO MUHUMAJIBHO.

B celicMnueckux paiioHax IOpTalibl HE TOJKHBI BBIXOJWTH 32 Mpeaensl CKiIoHa. 1Ipu stom
KOHCTPYKLIMHU MOPTAIOB HAJUIEKHUT IPUHUMATD [IPOCTHIX T€OMETPHUECKUX (POPM.

JUis BBIXOJHBIX MOPTAJOB BOJOCOPOCHBIX TYHHEJIEH, pACIOJOKEHHBIX B pailoHax ¢
CYPOBBIM M 0CO00 CYpOBBIM KJIMMAaTOM, CIEAYeT MpelycMaTpUBaTh BO3MOKHOCTh TEIJIO3ALUThI
MX Ha 3UMHHUN NEPUOI.

Pa3zmMepbl 1 KOHKpETHbIE TeoMeTprUYecKre (POPMbI IPOTOYHON YAaCTH MOPTAIBHBIX YYAaCTKOB
ClIeyeT  ONpEeleNsTb  TIUAPAaBIMYECKMMH  pacdeTaMd W pacueTaMH  HalpsyKeHHO-
1e(pOpPMUPOBAHHOTO COCTOSHUS.

7.3. Bononpuemuuku ['SC 10KHBI YA0BIETBOPATH CIEIYIOIUM TPeOOBaHUIM:

IPOIYCKHAsi CIHOCOOHOCTh BOJOIPHEMHHUKA JOJDKHAa obecnednBaTh OecriepeOoiHyo
1o/1a4yy BOJIbI;

pacroyio’keHue BOJONPUEMHUKA B IpeJiesiaX COOpPYKEHHH, (opMma MOJIXOAHOM 4YacTH U
CcOOCTBEHHO BOJIOIPUEMHHUKA JOJKHBI 00€CIEeUrBaTh IJIABHBIM BXOJ BOJABI B BOJOINPHUEMHUK C
MUHUMAaJIbHBIMU MIOTEPSIMH HAIIOPA;

BOJIOIIPUEMHHUK JIOJIKEH OBITh 00OpY/I0BaH 3aTBOpaMH ISl IIPEKpallleHusl JOCTyna BOAbl B
HAIIOPHBIM BOJOBOJ B CIIy4ae JUIMTEIBHOTO OTKIIOYEHHS THAPOCTAHIINN;

BOJOIPHUEMHHMK  JIOJDKEH  ObITh  CHAOXE€H  COpO3aJepKUBAIOIIMMU  PEIIETKAMU,
IIPEIOXPaHAIONIMMH JI€PUBALIMOHHBIM TyHHEIb OT BIEKOMBIX BOJOH TE€J, cOpa U TOIUIIKOB, a
TaK)K€ YCTPOMCTBAMU JJIsl OUUCTKU PELIETOK OT copa U Ui €ro yJaleHus;

B BOJIONIPUEMHHUKE JOJDKHA OBITh MPEeIyCMOTpPEHa 3allluTa OT JbJa M LIYI'M B 3UMHHH
nepuoj padboThl.

7.4. 3a BBIXOJAHBIMHM TOpTaJaMU BOJOCOPOCHBIX TYHHEJNEW cleayeT NpeaycMaTpuBaTh
KOHIIEBbIE YCTPOWCTBA MJisi MPEAOTBpAIIECHUS HEIOMYCTUMOrO pPa3MBIBAIOIIETO BO3JEHCTBUS
notoka. IIpu ux KOHCTpYHPOBAHUM JOJKHBI:

YUUTBHIBATHCSI IPOrHO3UPYEMBIE Pa3MbIBbI OCHOBAHUSI COOPYKEHUS, pycia peKu U Oeperos,
BO3HMUKHOBEHHUE TPAIbl OTIOKEHHH MPOIYKTOB pa3MblBa B HH)KHEM Obede M COMyTCTBYIOIIUI
MIOJBEM YPOBHEMN BOJIBI;

o0ecreynBaThCs TameHne N30bITOYHON KMHETHMYECKON PHEPTruu B Mpezenax BOJ00OMHBIX
YCTPOMCTB MM OTOPOC MOTOKA OT COOPYXKEHHS C PACIPEIETIECHUEM €ro B MECTE COIpPSHKEHUS
6bedoB no mupuHe U (WIK) JUTMHE pyca.

Jlyig ynpouieHusi KOHCTPYKIUN KOHLIEBBIX YCTPOMCTB M co3/laHusi OoJiee OiaromnpusiTHBIX
yclnoBUH  compsbkeHHs ObeoB Ha BBIXOJE U3  BOJOCOPOCHBIX TYHHENEH ciexyer
npelycMaTpuBaTh O€3HANOPHbBIE PACHIMPSIONIMECS YYaCTKH, a MPU OTHOCUTEIBHO HEOOJBIINX
nepenaziax Ha COOPYXEHHHU - U HaropHble TUPPY30pbI.

Jis  TpemoTBpalleHuss TOAMBIBA KOHLEBBIX YCTPOWCTB COpAachIBAEMBIM ITOTOKOM
HE00XO0/IMMO yCTpauBaTh B UX KOHILIEBOM CEUCHUH aHKEpHBIC 3yObs ¢ LIeMeHTaluen rpyara. J{is
CIMBa BOJBI M3 HawbOosee 3ariny0JIeHHOTO ydYacTKa TpaMIUIMHA B Cllydae HEOOXOIUMOCTH
JIOJDKHO OBITH MPEAYCMOTPEHO CIeHaIbHOE YCTPOUCTBO.



7.5. Jlns mpefoTBpalleHusT HeIOIyCTUMOT0 pa3MbiBa Oepera, pacroioKeHHOT0 HAIpOTHB
BbIXOZIa U3 BOJOCOPOCHOTO TYHHENs, W OOpa3oBaHMsl TpPSIbl OTJIOKEHUH KOHIEBYIO
KOHCTPYKLHUIO TYHHENS, MPU HAIWYMM HEOOXOAMMOTrO TIepernaza MEeXay €€ OTMETKaMu |
YPOBHEM BOJIbl B HUXKHEM Obede, HeoOX0UMO MPOEKTUPOBATh B BHUJI€ TPAMILIMHHOTO BHUpaXa,
o0ecreynBaroIero 0TOpoc MOTOKa M €ro pa3BopoT BAOJb pycia peKd, WK B BHJIE TPAMIUIMHA C
OOKOBBIM CIIMBOM, pacHpeeIsIFOIIUM MTOTOK M0 JIUTMHE pycJa.

7.6. Ilpu 3HauuTenbHbIX Hamopax (Oonee 50 M) W MpU CKOPOCTSAX MOTOKA OObIIe
pa3MbIBAIONIMX HAa BBIXOJE IEJIECOO0Pa3HO paccMaTpuBaTh KOHCTPYKIIMH BOJOCOPOCHBIX
TYHHEJIEH € TallleHueM 3HEPIrUU B MpeJesiax TpakTa, YTO MO3BOJIAET OOJIErYUTh KOHCTPYKLMH
JUTSL COTIPSKEHHSI TTIOTOKOB B HIKHEM Obede, 00ecreynTh 3aluTy 00TeKaeMbIX MOBEPXHOCTEN
TYHHEJI OT KaBUTALMOHHBIX BO3JCUCTBUI M INPH pacxolax MEHBIIE PACYETHOTO HMCKIIOYHTH
CMeHy Oe3HANoOpHOr0 M HAIMOPHOTO PEXHMOB TeueHus. B kauecTBe TakMX KOHCTPYKTHBHBIX
MEpONPUATHI HAa TpaKTe TyHHENEH MpH NPOCKTUPOBAHUM IIeNIeco00pa3HO paccMaTpUBaTh
KaMephl TallleHus, IAXTHBIE TACUTENN U Pa3InYHbIE CXEMBI 3aKPYTKU MOTOKA.

7.7. TpeboBaHMs K INIaJKOCTH U IJIABHOCTH O0TEKaEMOM MMOBEPXHOCTU TYHHENEH JOKHbI
YCTaHABIIMBATHCS U3 YCIOBUI 00ecrieueHus: MPOMyCKHONW CIOCOOHOCTH TYHHES.

B BOMOCOpPOCHBIX TYHHENSIX TPH CKOPOCTSIX TedeHHWsl Oonee 15 M/c uis 3amIMThl
0o0TeKaeMbIX MOBEPXHOCTEH TyHHENEH OT KaBUTAIMM U KaBUTAIMOHHON SPO3UHM HAIJICKHUT
npelycMaTpuBaTh  MOAOOp  OOTEKaeMbIX  OYEPTaHMM  KOHCTPYKLIMH;  HCIOJb30BaHUE
CYNEpPKaBUTALMOHHBIX AJIEMEHTOB KOHCTPYKIUN U 3JEMEHTOB, CIIOCOOCTBYIOIIUX MOBBIIICHUIO
JIaBJICHUSI Ha TPAKTE; IMOJIyYEHUE TJIAJAKUX OOTEKAEMbIX MOBEPXHOCTEH OOENIOK; NPUMEHEHUE
0OETOHOB MOBBIIIEHHON KaBUTAIIMOHHON CTOMKOCTH; 3alIUTHBIX MOKPHITUNA U, 0COOCHHO B CiIydae
0e3HanOpHOro peKMMa TEUEHUs Ha TPAKTE, YCTPOUCTB JUIsl adpalliy MPUCTEHHOTO CJI0SI MOTOKA.
JJ1st 3aIUTHI OT TPAHCIIOPTUPYEMBIX B BOJIE HAHOCOB U B3BEUICHHBIX B BOJIE TeJ (OpeBeH, Jibjia U
T.I.) HEOOXOJMMO HCHOIb30BaTh OETOHBI C TOBBIIIEHHON H3HOCOYCTOWYMBOCTBIO, a TaKKe
3aILUTHBIE TOKPBITHS.

7.8. Jlns TyHHENEW, MOABOMANIMX BOJAY K THIPOTYpOMHAM WJIM HAcocaM, CJEIyeT
npeaycMaTpuBaTh BO3MOXKHOCTb THAPABINYECKOH MPOMBIBKM MajJbIMH TOMYCKaMH BOJABI JJIS
OUYHCTKU UX OT MEJIKOTO CTPOUTEIBLHOTO MyCOpa.

Crnenyer Takke paccMaTpuBaTh I€J1eCOOOPa3HOCTh TPOBEACHHUS MEPONPUATHH 10
00€ecrevyeHnI0 aKKyMyJIAIMM BJIEKOMBIX HAHOCOB B BepXHEM Obede MOCpeICTBOM MoabeMa
OTMETKH B0/103a00pa Mociie NePeKphITHs pyclla peKH, CO3JaHMs JIOBYIIEK WM eMKOCTH B pycie
peKu.

7.9. KOHCTpYKTHBHOE pellleHHE TYyHHeNIeH OKHO OBITh YBSI3aHO C TEXHUYECKHMMHU
BO3MOKHOCTSIMH COBPEMEHHOH TEXHUKHU (TMPOXOJUECKUX IIMUTOB) U MEXAHU3MOB JIJISI TIPOXOJIKU
HOPOJ] U BO3BECHUS 00/1€7I0K TyHHEIEH.

Tynuenu 6e3 061enKu

7.10. be3nanopHble TYHHENH, a TAK)Ke HATIOPHBbIC TYHHENU MPHU TIYyOMHE MX 3aJ0XKCHHS HE
MEHee IIOJIOBHHBI Hamopa BOABI (B MeTpax), MPOXOAANIME B OUYEHb CIIA0OTPEIIMHOBATHIX
CKaJbHBIX HEPa3MbIBAEMBIX TpPYHTAaX (BKIIOYas MaTepuan 3aroJHEHHs TPEIINH) Wi B
MHOTOJICTHEMEP3JIBIX CKaJIbHBIX TPYHTaX, HE TEPSAIOMNUX YCTOWYMBOCTH TIPH W3MCHECHUU
TEMIIEpaTypHOro PeKuMa, CieyeT NPOEeKTUPOBaTh 0e3 00AEIIKH.

[Ipn cooTBeTcTByIOIIEM OOOCHOBAaHUM JOIYCKAeTCs MPUHUMATh TIyOUMHY 3al0XKEHUS
HATIOPHBIX TYHHENEH 0e3 00eI0K MEHbBIIIE BETUYUHBI BHYTPEHHETO JaBICHUS BOJIBI.

7.11. Tlpu ckopocTu TedeHus BObI CBhIIIe 10 M/C TpoeKTUPOBaHKE TYHHENEH 0e3 001eTKH
JIOJDKHO OBITH 00OCHOBAHO.

7.12. HadanpHBIN ¥ KOHIIEBOW YYaCTKH HEOOJIUIIOBAHHOTO (HAIIOPHOTO WJIA OE€3HATIOPHOTO)
TYHHETISl JIOJDKHBI TPEAyCMaTpHUBAThCsl ¢ OONEIKON Ha JUIMHE, PaBHOW MpOJeTy (Iuamerpy,
IIUPHUHE) BBIPAOOTKH, HO HE MEHEe 6 M.

7.13. B mopBomsAmmx TYyHHENsSX (MO WX YydacTkax) Oe3 o0Jenkd, Te BO3MOXKHO



HApYIICHUE YCTONYMBOCTH OTICNIBHBIX OJOKOB WJIM YYaCTKOB CKaJbHOTO MAacCHBA, JOJIKHBI
OBITH MPEAYCMOTPEHBI PadOTHI MO 3aKPEIJICHUIO 3TUX OJIOKOB (YYacTKOB CKaJbHOTO MAacCHBA)
aHKepaMH Ha I[IEMEHTHOM pacTBOpe H HaOpBBr-0eTOHOM. B I1IOTKE TYyHHENS JOJIKHBI
MIPEAYCMaTPUBATHCS CIIEIIUAIbHBIC JTOBYIIKH IS TOTEPSIBIIMX YCTOMYUBOCTh KYCKOB IIOPO/BI.
7.14. Tlpm TpPOCKTUPOBAHWUU TyHHENECH Oe3 O0O0MeIKHM JODKHBI TIPEIyCMaTpPUBATHCS
TEXHOJIOTHH, 00eCIeYrBaIO[Ie MUHUMAaIbHYIO HIEPOXOBATOCTh MOBEPXHOCTU TYHHEJS.

OO06paenku TyHHEIEH

7.15. BelpaBHUBaIOIKE 00JICNIKH ClIeAyeT IpeAycMaTpuBaTh U3 MOHOJIMTHOIO OE€TOHA WM
HaOpbI3r-0eToHa.

JlonyckaeTcsi IpUMEHSTh BbIPAaBHUBAIOLIME OOJENIKHU CBOAA U CTEH TYHHEJS M3 HaOphI3r-
OeToHa MPU CKOPOCTSAX BOABI B TyHHeNe He Oonee 10 m/c; mpu OONBIIMX CKOPOCTAX HX
IPUMEHEHHE JOJDKHO ObITh 0OOCHOBAaHO. YCTPOMCTBO BBIPAaBHUBAIOIIUX 00JIEIOK U3 HAOPBI3I-
0eToHa HE JOIyCKaeTcs sl y4acTKOB, JeKAlWX Ha TiayomHe Oomee 10 M HMXKE YpOBHS
HOJ3EMHBIX BOJI.

JIOTOK IpH BBIPAaBHUBAIOIINX O0JIENIKAX CIEAYET MPeayCMaTpUBaTh OCTOHHBIM.

BelpaBHuBatomye 0o0JeNKH B HANOPHBIX TYHHENSAX CIEAYeT NPUMEHSTh NpHU IIyOuHe
3AJI0KCHUA TYHHGHeﬁ HC MCHCC IMOJIOBUHBI BHYTPCHHEI'O HAITIOpa BOJBI.

7.16. OcHOBHBIE BU/IbI HECYLIMX 00JIEJIOK HAIIOPHBIX U O€3HANOPHBIX TYHHEJNEH U 00/1acTh
X IPUMCHCHUA JOJKHBI COOTBETCTBOBATH IPUBCACHHBIM B Ta6n1/1ue 2.

Tabauua 2

Obnesika KosdduumenTe kpenoctu f u ymenpHOTO oTIopa I'pyHTa K ,
0
H/cMm3 (xrc/cMm3)

f > 8; f or 4 mo 8; f < 4;
K > 5000 K = 2000 - 5000 K < 2000
0 0 0
(500) (200 - 500) (200)

Hanop BOHOEl, M

Menee |[Or 30 |Csruue|Menee |[Or 30 |Csouue|Menee |Or 30 |[Cabuue
30 <*>[mo 100| 100 |30 <*>|mo 100 100 |30 <*>|mo 100 100

MoHOJIMUTHAaA &
BeToHHaA + + + + + + + - -
13 IPECCOBAHHOTO - - - + - - + _ _

OeTOHa
HaOpeI3T-OETOHHAA + + + + - - _ _ _

C aHkKepamu
XeJjle300eTOHHAA - - + - + + + + +

KoMOuHMpPOBaHHAaA
BHYTPEHHAA - - - - + - - - -
XeJle30TOpKpeTHAaS
obojiouka, HapPyXHBIM
MOHOJIMTHEIM OeTOH
BHYTPEHHAA - - - - - + - - +
cTaJibHasa oOBOOJIouKa,
HapyXHBIM
MOHOJIMTHEIM OeTOH
UM XeJje300eToH
BHYTPEHHSAS - - - + - - + + -
xejie300eTOHHAS
oboJiouka, HapyXHOE
cOOpHOEe XeJe30-
OeTOHHOE KOJIbLO




<*> B ToM uucjie Oe3HAlOpPHHE TYyHHEJM.

[IpuMeuyaHMa

1. 3uauvenme "+" o3Hauaer BO3MOXHOCTb IPUMEHEHN, 3Hak "-" -
HEeIONYyCTUMOCTE IPUMEHEHMS .

2. IllpumeHeHMe OOHeJIOK JPYyTIMX BUIOB, HEe MNpMBEIEeHHEX B Tabiuue,

OonyckKaeTcsa NpM HaznjexaumeM ODOOCHOBAHUM.

[Ipn mmTOBOM cCMOCOOE MPOXOMKH TYHHENS JOIYCKAaeTCsi MPUMEHSTh OOJETKUA W3
MOHOJIMTHO-TIPECCOBAHHOTO OETOHA M HOBBIE BUJIbI KOHCTPYKIMII COOPHBIX KPYIJIBIX OOEIOK,
MO3BOJISIOMINX HCKIIOYUTh HEOOXOJMMOCTh YCTPOMCTBA BHYTPEHHEH BTOPHUYHOW OOAEIKH
(>kene3o0eToHHas 00/€NIKa C 3alHUpaAOLIUMUCS CETMEHTaMH, >Kele300eToHHas oO0jelka C
KOHYCHBIMH COCJIMHUTEIBHBIMU TOJIOBKAMH, MPEABAPUTEIHHO HAMPSHKECHHAS KEIe300eTOHHAs
o0nenka, coroBas Kene300eToHHas oOnenka, oO0Jenka u3 CTalIeOETOHHBIX  OJIOKOB,
CTajIeKeNne300eTOHHBIX 0JI0KOB). [Ipumenenune Takoi 00/1e71Kku 000CHOBBIBACTCS PACUETOM.

[Ipumenenue oOaenku u3 HaAOPBHIBr-0ETOHA C aHKEpPaMH JOIMYCKAeTCs [UIsl TYHHENeH mpu
NIyOMHE WX 3aJI0)KCHHWS HE MCHEE IIOJOBHHBI BHYTPEHHErO Hamopa BOJbel. B cpemHe- u
CHWJIBHOTPEIIMHOBATHIX TPYHTAaX HAOPBI3r-0ETOH HEOOXOAHWMO BBIMOJHATH MO METAIMYECKON
CETKe.

Cuerienne HaOpbI3T-0€TOHA C TPYHTOM JOMKHO ObiThb He Menee 0,5 MIla. Ilpu
COOTBETCTBYIOIIEM AKCIIEPHUMCHTATFHOM OOOCHOBAHHH JIOITYCKACTCS TPUMEHSATH OOJCIKH W3
HaOpBI3r-0€TOHA TPU MEHBIIIEM CLETIICHHH.

[Tpu Bo3xelicTBUM Ha 00JENKY M3 HAOPBI3T-O0STOHA TPYHTOBBIX BOJ WM NPH [IEMEHTAIHH
TpyHTa CLEIJICHHE 00/IeJIKU C TPYHTOM JIOJDKHO OBITh HE ME@HEe YJIBOCHHOI'O 3HAUEHUS JaBIICHUS
TPYHTOBBIX BOJI.

B rpynrax ¢ koagduuuentom kpenoctu f ot 4 10 8 i1 KOMOMHUPOBAHHOM OOJENKH U3
BHYTPEHHEHN Keyie300€TOHHON 000J0YKM M Hapy>KHOTO COOPHOTO >Kejie300€TOHHOTO KOJIbIIa
B3aMEH KeJIe300€TOHHOM 000JI0YKHY JOMYyCKAETCsl IPUMEHSITh JKEeTIE30TOPKPETHYIO.

7.17. Hecymue o0nenku TyHHeNIEH HaJJIEKUT MPOEKTUPOBATh KaK HETPEHIMHOCTOMKUMU
(paccuuThIBAEMBIMHU TI0 MIMPUHE PACKPBITUS TPELIUH), TaK U TPEIIMHOCTONKUMHU (0Opa3oBaHMe
TPEIINH HE IOMYyCKAETCs).

beronnsie u  JKene3o00eTOHHbIE OOJENKH TYHHENEW CcleayeT, Kak MpaBuio,
pelyCMaTPUBATh HETPEIIMHOCTOUKHMH.

TpemHOCTOMKUMHU JODKHBI  OBITh OOAENKH TYHHENEH, COOpyKaeMbIX B 30HAX C
BBIJICJICHHEM CEpPOBOJIOPO/IAa M B TPYHTAX, MOJBEPKEHHBIX CY(P(O3UH, BBIMIEIAYUBAHUIO, TIPH
TUAPOKApOOHATHOM IIEIOYHOCTH BOJABI B TyHHesne meHee (0,25 Mr-sk/i, a Takke B clydasx,
Korjaa (GUIbTPAIUs BOJBI MOXKET BBI3BATh CHU)KCHHE JOJITOBEYHOCTH OOJCITKHA U YCTOMYHUBOCTH
TPYHTOBOTO MacCHBA.

7.18. Tonmuuaa 6ETOHHOM WK KeJIe300€TOHHOM Hecylel 00/1eJIKH T0JDKHA OBITh HEe Ooee

(L15 BHYTPCHHCTO paauyca ﬁ TOMNEPCUHOI0 CCUCHUA TYHHCJI IPHU KPYroBOM €ro OUCpTaHHUU

i 0,15 MoNOBUHBI IMPHUHBI C€UYEHUS b P HEKPYTOBOM OYEPTAHUH.

Eciu mo yciaoBusiM TpEmIMHOCTOWKOCTH TpeOyeTcss yBEJIWYEHHE TOJIIMHBI OOeNKU
HAIOPHBIX TYHHEJEW CIIeAyeT paccCMOTPETh BO3MOXKHOCTh NMPUMEHEHMs Marepuana o0AENoK ¢
MEHBIIMMH 3HAUYEHUSIMU MOJYJEH YIOPYroCcTH, YeM Yy TSDKENbIX OETOHOB, WM YIy4LICHUS
Ne(OpPMALMOHHBIX XapaKTePUCTUK TPYHTOB IyTEM HUX YKPENUTEIbHOW IEMEHTAIlUH, WU
NPUMEHEHUS TPEABAPUTENIBHO HANPSOKEHHOW  JKelIe300€TOHHOM O0AeNnKM TyHHENs Ha
Harmpsrawouem nemenrte. [Ipu 3Tom perienue o yaydimeHuo 1ehopMaMoOHHbIX XapaKTePUCTHK
TPYHTOB IIyTEM HX YKPEHNUTEIBHOM LEMEHTALMU JOJDKHO NPUHUMATBhCS HA OCHOBE TEXHUKO-
SKOHOMHUYECKOT'O COIOCTABICHUSI BAPUAHTOB I10CIE BBIOIHEHUS YKPEIMUTEIBHON LIEMEHTAlUU
Ha OIBITHOM yYacCTKe.

7.19. MUHUMaNbHYIO TOJIIMHY OOJENOK THIPOTEXHHUUECKUX TYHHEJEW cIenyer

IMPUHHUMATh HC MCHEC, CM:
OJI9 MOHOJIMTHEIX OETOHHBEIX U XEJI€SO0OCTOHHEIX « v v v v v oot onnneennnneeeennnes 20



IOJI9 BHYTPEHHEM MOHOJIMTHOM XeJjile300eTOHHOM ODOOJIOUKMU

KOMOVHUPOBAHHEIX OOIEIIOK & v v v e s s o o o s o s s oo oo oo s ononossonensssonessssennsss 10
OJ11 COOPHEIX XEJIEBOOETOHHEIX 4 o o s s o s s o o o s o s s oo osossanenesonenssssonesss 10
13 HabOpeI3T-OeTOoHAa:
2 LY 15147 5 10
BEID@BHUBAIOMMX v v o o o s e e ettt st osooeeeeeessnsnnnnnneeneeennnnses 5
B KEJIECBOTOPKIDETE  + v v v o o oo v v oo oo oo ssoeeeeeeeeeeeseessesseeeeeennnnss 5

7.20. IIporieHThI apMUPOBAHKS HETPEUTUHOCTOMKHUX JKEIC300€TOHHBIX 00/IETIOK HAITOPHBIX
TYHHENEH CleAyeT ONpENeNATh U3 YCIOBHMSI OTPAaHUYEHHUS PACKPBITHS TPELIUH (COrIacHO
tabnuue 7) u GUIbTPAIIIOHHBIX IOTEPh, HO MpUHUMAThH He MeHee 0,5%.

JUisi  TPEeUIMHOCTOMKUX OOJEIIOK HANOPHBIX TYHHENEH, COOpYKaeMbIX B TpPYyHTax C
koadunmenToM kpernoctu f < 4, MUHUMalIbHOE apMUpOBaHue HeoOxoaumMo npuHumats 0,3%, B
rpynrax ¢ f>=4 - 0,15%.

MuHuMaibHOE apMUPOBAHUE KEJIE30TOPKPETHBIX 000JI0YEK CcleAyeT MPUHUMATh HE HUXKE
1%.

7.21. B xene300eTOHHBIX 00/1eKaX HAOPHBIX TYHHENEH MPU ABYXPATHOM PACIOIOKEHUN
apMaTypbl OCHOBHYIO 4acTh pacueTHoil apmatypel (60 - 70%) cnemyer pacrnonarate y
BHYTpPEHHEI MOBEPXHOCTH 00IETIKH.

B npouHBIX OAHOPOIHBIX T'PYHTaX, a TAK)K€ IMPH HMCIOIb30BAaHUM BPEMEHHOH Kpemnu u3
METAJIMYECKUX apoOK JOIMYCKAeTCsl YCTAaHOBKA OJHOPSIHOW apMaTryphbl, pacrojaraeMou y
BHYTpPEHHE!N MOBEPXHOCTH 00IEIIKH.

[IpononpHyI0 pacpeaeTuTeNbHYIO apMaTypy cleAyeT pa3MeIiaTh ¢ BHYTPEHHEH CTOPOHBI
paboueii apMaTyphlI ¢ marom He 6omee 25 cm.

B HeomHOPOAHBIX TpPYHTaX, MPH KapCTOBBIX IYCTOTAaX, TEKTOHUYECKUX U JPYTUX
HapylIEHUAX TPYHTOBOTO  MaccuBa  HAUJIEXKHUT  IpPeAycMaTpuBaTh  KOHCTPYKTHBHBIE
MEPOMPUSITHS, UCKITIOYAIOIIHEe 00pa30BaHUE TPEIIMH C PACKPBITHEM 00Jiee TOMYCTUMOTO.

B xkene300eTOHHBIX o00Aenkax O€3HANOPHBIX TYHHENEH pa3MelIeHHEe apMaTypbl
OIIPEAEIIAETCS PaCYETOM 110 MPEAETIbHBIM COCTOSIHUSAM IIEPBOM TPYIIIIEL.

7.22. TonmuHy 3alIUTHOTO CJI0s Uil paboyeil apMaTypbl MOHOJUTHBIX JK€JI€300€TOHHBIX
00/1eTI0K cielyeT MPUHUMATh He MEHee:

30 MM OpM TOJIIMHE OOOEJIKM IO 30 cwMm;
4 O " " " " ,HO 5 O " ;
50 " " " " ceemie 50 M.

B arpeccuBHOI1 BoJie-cpe/ie TONIIMHA 3alUTHOTO CJIOS yBeanunuBaercs Ha 10 M.

MuHUMaJIbHYIO TOJIIMHY 3aIlIMUTHOTO CJIOS JUISl  pacHpeleUTEIbHOW  apMaryphl
JIoITycKaeTcst NpuHUMaTh Ha 10 MM MeHblIe, yeM Juist paboueii.

Jl51 cOOpHBIX 3IEMEHTOB O0JIENIKHU TOJIIHMHY 3alIUTHOTO CJI0s TOMYCKAaeTCsl YMEHbIATh Ha
10 MM 1O CpaBHEHHIO C YCTAHOBJICHHOM JUIsI MOHOJIUTHBIX 00JIENIOK.

TonmuHy 3alIUTHOTO CJIOS JIOTKA M CTE€H TYHHENIS HEOOXOAMMO yCTaHABIMBATh C YUETOM
UX UCTUPAHMs HAHOCAMM, HO He MeHee 50 MM.

7.23. Ha yyacTkax pa3BETBJICHHMS HANOPHBIX TYHHEJEH M UX COINPSIKEHUS CO 3JaHUAMHU
I'9C, I'ADC u HC, 3aTBOpHBIMHM KaMepaMH U IPYTUMHU aHAJIOTMUYHBIMHU COOPY>KEHHUSMH CIEAYET
MIPUMEHSATH CTATLHYIO OOJIUIIOBKY.

JnuHy (TpaHMIbl) Y4YacTKOB KOMOMHMPOBAHHOW OOJENKH C BHYTPEHHEM CTaJbHOM
000JI04KOI HaJUIEKUT ONPEENSITh Ha OCHOBE CIEIYIOIINUX KPUTEPUEB:

HecyIlel ClIOCOOHOCTH BMEIIAIONIEr0 IPYHTOBOTO MAacCHBa;

JUIMHBI TIYTH WU pa3Mmepa GUIAbTpaIMd W3 TYHHENIs B COCEIHHE 'cyxue" TOJ3eMHBIC
COOPYKEHMS WJIM B HAIIPABJIECHUU IIOBEPXHOCTH 3EMJIH;

10 YCJIOBHUSIM 3aLIUTHI OT KaBUTAIIMOHHBIX BO3AEHCTBUM.

PazmMepsl 3aTpyOHOr0 MpOCTPAHCTBA - 3a30Pbl MEX/y TabapuTaMy CTAIBHON KOHCTPYKIIUU
1 BBIPAOOTKHU (BPEMEHHOM KPEIH) - CJIETyeT MPUHUMATh MUHUMAIBHBIMH C YI€TOM TpeOOBaHUM
TEXHUKU 0€30MaCHOCTH NPHU MPOBEIECHUH CTPOUTEIbHO-MOHTAXKHBIX paloT.

[Ipu nByXCTOpOHHEW COOpPKE M CBapKe PEKOMEHIYETCS MPeayCMaTpUBaTh CIUIONTHOM
IPOXOJ JJIsl YeIOBeKa B 3aTpyOHOM IPOCTPAHCTBE.



B koHIle cTanpHON O0JIMIIOBKU KaMephl MPpH OE3HAIIOPHOM PEKUME TEUCHHUS 332 3aTBOPOM
HEO0X0MMO PpaccCMOTPEeTh LeJ1eCO00pPa3HOCTh YCTPOMCTBA a’paTopa C IOJBOJOM K HEMY
BO3/IyXa.

7.24. JlepopMalOHHbIE LIBBI CIEAYET pacloyiaraTb B MecTax NMPUMbBIKAHHUS K Kamepam U
Ha y4acTKaX TyHHEIsl, T SJIEMEHTHI 00JIeIKH MOTYT CMEIaThCA.

7.25. Ins obecriedeHrs: BOAOHETPOHUIIAEMOCTH CTPOUTEIbHBIX U J€(POPMALMOHHBIX LIIBOB
00/IeTIOK HAMOPHBIX TYHHEJNEW HEO0OXOAWMO IMpeaycMaTpuBaTh B IIBAX YCTAHOBKY auadparm,
IINOHOK WJIX APYIHX YIUIOTHEHUH.

7.26. 3anonHUTENbHAS LIEMEHTAMS B TYHHENSIX C 00JEIKOM JOJKHA IPEayCMaTpUBaThCs
BO BCEX CllyyasiX, 3a HCKIIOYEHUEM TyHHeleH ¢ o0jaenkamMu U3 HaOpbI3r-OeToHa WM
MIPECCOBAHHOTO OETOHA, a TaK)Ke HAKIOHHBIX (C YIJIOM HAaKJIOHa K ropu3oHTy Oonee 30°) u
BEPTUKAJIbHBIX BOJOBOJIOB C 00JICJIKOM U3 JIMTOrO OETOHA.

7.27. llpu mNpOEKTUPOBAHMU OOJEIOK HANOPHBIX TYHHENEH, paclojaraéMbelx B
TPELUIMHOBATbIX TPYHTaX, CleQyeT, Kak IpaBWiIO, HIpPeIycMaTpuBaTh YKPEHNUTEIbHYIO H
IPOTHBOMMIBTPALIMOHHYIO IEMEHTALUIO.

7.28. Jlna ynydiieHUs YCIOBMM pabOThl KOHCTPYKLUMH OOJAEIKH, BOCIPUHUMAIOLICH
JaBJIEHUE TMOJ3EMHBIX BOJ, CIEAYeT paccMaTpUBaTh IEJIECOO0Pa3HOCTh MPUMEHEHHS
JPEHaKHBIX YCTPOWCTB M aHKEPOBKH OOJIENIKU B TPYHT.

7.29. Ilpm mnpoekTHpoBaHWUM  O€3HANOPHBIX  TYyHHENEH,  pacrlojaraeMblXx B
MHOT'OJIETHEMEP3JIbIX TPYHTaX, HEOOXOAMMO HPEAYCMOTPETh MEPONPHUATHS, HCKIIOYAroIIne
o0JieIeHeHEe CBOJIOBOM YacTH, a TaK)Ke MOPO3HOE NMYy4YCHHE H3-3a CE30HHOTO OTTaMBAHUS U
3aMep3aHus TPYHTOB BbIILIE YPOBHS MPOTEKAOLIEH BOJBI.

7.30. B MHOTOJIETHEMEP3IIBIX CHIIBHOJBANCTBIX TPYHTAX CIEAYET MPUMEHSTH MOIATINBbIC
KOHCTPYKIIMU OO0JeNIOK (M3 Kele300eTOHHBIX aHKEpOB, HAOphI3r-OeToHa), a Takxke Apyrue
KOHCTPYKIIMH, CIIOCOOHBIE MepepaclpeneNsaTh YCHINS B CBOMX JJEMEHTax 0e3 HapyIICHUS HX
LIEJIOCTHOCTH.

7.31. Ilpu npoeKTHUPOBAaHUM TYHHEJEW, pacrojlaraéMbIX B MHOTOJIETHEMEP3JbIX I'PYHTax,
HE00XO0/IMMO YYMTBHIBaTh BO3MOXXKHOCTb OCAQJIKM TYHHEJNs M MOBEPXHOCTH HaJ HUM BCIIEACTBUE
OTTanBaHMS TPYHTOB.

8. Mexanuueckoe 000py0BaHUE THIPOTEXHUYECKUX TYHHENIEH
OO0111e KOHCTPYKTUBHBIE TPEOOBAHUS

8.1. KoMmmoHOBKa W KOHCTPYKTHBHBIE OCOOCHHOCTH KaXJIOTO BHAA MEXaHUYECKOTO
000py0BaHUs JOHKHBI pa3padaThIBaThCS C YIETOM:

oOecrnieueHrs HaAEKHON paboThl 00OpyHOBaHMS B INTATHBIX M aBAPUHHBIX YCIOBUSAX
IKCILTyaTaIllH;

ynoOcTBa, JOCTYMTHOCTH ©  O€30MAacHOCTH  JKCIUIYyaTallMOHHOTO  OOCITYy)KHBaHUS
000py/I0oBaHus1, MEXaHU3AIMU PEMOHTHBIX pabOT, MOHTaXa, IEMOHTaXa, TPAHCTIOPTHPOBAHMUS;

MPeOTBpAIeHHS 00JIeICHEHNS DIIEMEHTOB 3aTBOPOB, 3aTBOPHBIX KaMep, BO3TyXOBOJIOB;

COOJTIOICHUSI CAHUTAPHBIX U IKOJIOTUYECKUX TPeOOBaHUI;

obecrieueHus MoxapHOn O€30MacCHOCTH.

8.2. Ilpu MpOEKTUPOBAHUHU BXOJHBIX U BBIXOJHBIX Y4aCTKOB TMIPOTEXHUYECKUX TYHHEICH
JIOJDKHBI TIPEAYCMAaTPUBATHCSI YCTPONCTBA WM MEPOIPHUATHS, 00CCIICUMBAIONINE OMTOPOKHEHNE
MPOTOYHOTO TPAKTA, KX OCMOTP, PEMOHT WU PEKOHCTPYKIIUIO.

8.3. CocraB, mapamMeTphbl, YCIOBHS M PEKHUM IKCIUTyaTaIllHH MEXaHUIECKOT0 000pyIOBaHHS
JOJI?KHBI paBpaGaTBIBaTLCH Ha niepuon MIOCTOSIHHOHU 9KCIUTyaTallul TYHHCIA C YUCTOM 3TAITHOCTU
€r0 BO3BEJICHHSI, CTPOUTEIBHOTO MEPHO/Ia M BPEMEHHOM IKCIUTyaTalui 0ObEKTa.

8.4. MexaHu3Mbl HMHIUMBUIYaJbHBIX IPUBOJOB 3aTBOPOB, MAacCJIOHACOCHBIE YCTAHOBKH
THJIPONIPUBOJIOB W amlaparypbl YIpaBlIeHHs JOJDKHBI OBITh 3alIWIIEHBI OT aTMOC(hEpHBIX
0CaJKOB HIaTpaMu WK CTAHUOHAPHBIMU MOMCIICHUSAMMU.



8.5. 3aTBOpBI ¢ MHAMBUIYAIBHBIMU MPUBOJIAMH B paiioHaX C CYpOBBIM KIMMATOM JOJIKHBI
00CITy)KMBaTbCI B 3aKPBITBIX IIOMENICHUSAX. MaclIOHACOCHBIE YCTaHOBKH, amNIaparypa
yIOpaBIeHUS W KOHTPOJS JIOJDKHA pacloyiaratbCs B OTAIUIMBAaGMbIX BEHTHIIMPYEMBIX
HOMEIICHHUSX.

8.6. DnexTpocHa0XKEeHUE TOJbEMHBIX MEXaHH3MOB OCHOBHBIX W aBapHIHO-PEMOHTHBIX
3aTBOPOB JIOJDKHO IPEAyCMaTPUBATHCS OT JBYX PaCHpPEACIUTENBHBIX YCTPOHCTB, KaXK10€ W3
KOTOPBIX TIOJIy4aeT NUTaHWE OT HE3aBUCHMBIX HMCTOYHHKOB, a TaKke OT aBTOHOMHOIO
MCTOYHMKA, HAXOJIIErocs BHE 30HBI BO3MOXKHOTO IOBPEKACHHUS B CiIydae Ype3BBIYANHOM
CUTyaluu (aBapuu) Ha THIPOTEXHUIECKOM COOPY)KEHUH MM B SHEPTrOCUCTEME.

8.7. Cucrema ympaBieHUS JOJDKHA MCKIIOYaTh BO3MOXKHOCTH CaMOIPOM3BOJIEHOTO
BKJIIOYEHHUS B pabOTy MEXaHMU3Ma I0CIe BOCCTAHOBJICHUS MPEPBAHHOTO 3JIEKTPOCHAOKEHHS HITH
c0ost B paboTe 3J1eMeHTa CHCTEMBbI YIIPAaBICHUSI.

8.8. Bce rpy3omnoabeMHbIE MEXaHHM3MBI JIOJDKHBI UMETh CpEICTBA JJIsi KOHTPOJIS Beca
NOHMMAEMOT0 Tpy3a, U B CIy4ae NPEBBIIICHHUsS YCTaHOBJIEHHOH IPY30MOIBEMHOCTH, padoTa
MEXaHU3MOB JOJDKHA OJIOKHPOBATHCS U JIOJDKHBI BKIIFOYATHCS CBETOBOM M 3BYKOBOW CHTHAJIBI.
[ToBTOpPHOE BKIIIOYEHHE MEXaHM3Ma MOXET OBITh MPOHM3BEICHO TOJIBKO IOCIE JEOJIOKHPOBKU
(cHATHS 3ampeTa Ha TOABEM), KOTOPasi JOJDKHA BBITIOJIHITHCS B CHCTEME YIIPABJICHUST MEXaHU3Ma
HIEpCOHAJIOM.

8.9. Ilpm mpOEKTHPOBAaHMH MEXaHHYECKOTO OOOpYIOBAHMS CIEAYET YYHUTBHIBATH OIBIT
9KCIUTyaTallil aHAJIOTUYHBIX COOPY)XEHHH M 00OpYyJOBaHHS B aHAJIOTUYHBIX HPUPOJIHO-
KJIMMAaTUYECKUX YCIOBHSX JCHCTBYIONIMX THAPOY3JIOB.

3aTBOpPHI

8.10. Tum ocCHOBHBIX 3aTBOPOB Ha BXOJHBIX MOpTajlaX TyHHENEH (IJIOCKHUE, CETMEHTHbIE U
Jpyrue), X KOJUYECTBO M MapaMeTphl JOJHKHBI ONpPENENAThCS B 3aBUCUMOCTH OT Hamopa U
poIyckaemMoro o0bemMa BOJIbI.

8.11. OcHOBHBIE 3aTBOPHI JOJDKHBI OBITH PAacCUMTaHbl HA IOABEM U OIYCKaHHE NpHU
MaKCHUMaJIbHOM Harope.

8.12. lns KaXaoro aBapUHHO-PEMOHTHOTO 3aTBOpa JOJDKHBI OBITH YETKO OIpEesIEHBI
TpeOOBaHUS K BBINOJIHAEMBIM UM B aBapUUHBIX CUTYAUAX QYHKIIMSIM.

8.13. PemoHTHBIE 3aTBOpHI cielyeT pa3MellaTh IepeJ OCHOBHBIMH WM aBapUHHO-
PEMOHTHBIMHM 3aTBOpaMu MJii OO€CleYeHHs] pPEMOHTa TYHHEJEH, OCHOBHBIX M aBapUHHO-
PEMOHTHBIX 3aTBOPOB.

8.14. B kadecTBe pEeMOHTHBIX 3aTBOPOB JOJIKHBI NMPUMEHSTHCS, KaK MPaBUIIO, MIOCKHE
CKOJIB3SII[ME 3aTBOPbL. MX MOAbEeM U OIyCKaHWE CIEAYEeT MPOU3BOJAUTH IPHU BBHIPOBHEHHBIX
YPOBHSIX.

3aTBOpPHBIE KaMephl TYHHENEH

8.15. 3aTBOpHbIE KaMepbl THAPOTEXHUYECKUX TYHHENEH TOJKHBI 00eCeYnBaTh:

MIPOMYCKHYIO CITOCOOHOCTB MPU MOJIHOM OTKPBITUU 3aTBOPOB;

MIPOTUBOKABUTALMOHHYIO CTOMKOCTh 3JIEMEHTOB KaMephl U 3aTBOPOB;

CMOCOOHOCTh KOHCTPYKTHBHBIX 3JEMEHTOB KaMmepbl W 3aTBOPOB JUIMTEIbHOE BpeMs
BOCIPUHUMATh TOBBIIIEHHBIE TUAPOAMHAMUYECKHWE HArpy3Kd, BO3HHUKAIOLIUME MPH PE3KOI
nedopMaIuu moTOKa;

CIOCOOHOCTh KOHCTPYKIIMHM 3aTBOPOB BOCIIPUHUMATh YCHIJIMSI OT TUIPABIMUYECKOTO yaapa,
BOJIH [IPOPBIBA U BO3MOKHOT'O yapa Ips3eKaMEHHBIX IOTOKOB;

OJIarONpUATHBIN PEKUM TEUEHUS Ha HUKEIIS)KAIIEM yJacTKe TyHHES.

8.16. BepxoBas 4yacTh KaMmephl, HaxXOJIIascs BBILIE OCHOBHBIX 3aTBOPOB, IPU BCEX
OTKPBITUSAX MOCIEIHUX JAOJKHA, KAaK IPaBWIO, paboTaTh B YCIOBHUAX HAIOPHOTO PEXHMA
TeueHus. DTo TpeOoBaHHME oOecrednBaeTcsi KOH(Y30PHOCTHIO MPOTOYHOW BEPXOBOH YacTu



KaMephbl.

8.17. B BOIOCOpPOCHBIX TYHHENSX, TPAHCIOPTUPYIOIIUX BJIEKOMbBIE HAHOCHI U MUMEIOIINE
MOBOPOTHl B IIJIaHE, 3aTBOPHBIE KaMepbl HEOOXOIMMO pacroyiaraTb Ha MPSIMOJIHMHEHHBIX
y4yacTKax Tpacchl. bivkaluii TOBOPOT TyHHENS Mepe]l 3aTBOPHON KaMepor JOJKEH OTCTOATh
OT HEE Ha pacCTOSHUM, JOCTATOYHOM I 3aTyXaHHs IONEPEYHOM LMPKYJIALHUU B IOTOKE U
o0ecrieueHrs paBHOMEPHOTO paclpe/ieieHuss HAHOCOB 10 MPOJIeTaM, a TaKkKe BHYTPHU Ka)KJOro
IIPOJIETa KaMEPhI 3aTBOPOB.

8.18. Ilpu wucnonb3oBaHUM B KOHCTPYKIUSX 3aTBOPHBIX KaMmep CTajbHBIX OOJIUIIOBOK
HeoOXoauMo oOecrieyuBaTh MPOYHOE M JKECTKOE 3aKpeIUICHHE CTalbHBIX JIMCTOB B
KOHCTPYKIIMHU, TapaHTUPYIOLIUE €ro COBMECTHYIO paboTy ¢ OeToHOM, IO KpaiiHeil Mmepe, Ha
y4acTKax KpeIUIeHHsl. 3aKpeIuIeHUe CleAyeT IIpelycMaTpuBaTh ¢ IOMOILBIO pedep )KECTKOCTH U
AHKEPOB, PACIIONIOKEHHBIX B YTJIaX U MO JUIMHE AJIEMEHTA.

8.19. Ha Oe3HamopHbIX HM30BBIX M COIpSTAlOMIMX Y4YacTKaxX 3aTBOPHBIX Kamep,
pacmoIOKEHHBIX B TPYHTOBOM MAaCCHBE, HMEIOIIEM JOCTATOYHYIO HECYIIYI0 CIIOCOOHOCTb,
HAJJICKUT paccMaTpuBaTh L€JIecO00pa3HOCTb KOHCTPYKLUMM OOJEIKH, IPUAHKEPEHHOM K

TPYHTY.
9. lpeHaxk ¥ eMeHTalHsI THAPOTEXHUYECKUX TyHHEJIeH
OO01re KOHCTPYKTUBHBIE TPEOOBaHUS

9.1. Ilpu NpoOEKTHMPOBAaHUM TUAPOTEXHUYECKUX TYHHEJIEH, Tpacca KOTOPBIX IPOXOIUT
4yepe3 TMOpoAabl, HE OO0JIafaomue AOCTaTOYHOW TPOYHOCTHIO W/WIHM XapaKTEePH3YIOUIHECs
3HAYUTEIIBHBIM BOJOHACBHIIIEHUEM M CIOKHBIM PEXHMOM TIPYHTOBBIX BOJ, @ TaKXKeE 4Yepes3
MOPO/Ibl, pa3MOKAHHUE KOTOPBIX (PUIBTPYIOLIEH U3 TYHHENS BOJAONH MOXKET NMPUBECTH K MOTEPE UX
POYHOCTH, HEOOXOAMMO IMpelycMaTpUBaTh YCTPOUCTBO JpeHaKka M LIEMEHTALUIO TPYHTOB.

9.2. B Ipo€KTHO# TOKYMEHTALINH JIPEHAKEHN U [IEMEHTAIIUU CJIEYET YKa3bIBaTh:

TpeOOBaHUs K IPOU3BOJCTBY paboT;

JIOTTYCKU B OTKJIOHEHHH OT pa3MEPOB 3JIEMEHTOB KOHCTPYKIUH;

CrelMabHbIe MEPONPUATHSL, TapaHTUPYIOIIKE TpeOyeMoe KauecTBO padoT;

CHOCOOBI KOHTPOJIS KauecTBa BBIMOJHEHHBIX paboT (MpoayBKa CXKATHIM BO3JyXOM,
IpoKayka BOJIOH, HCIIBITAHUE T€PMETUYHOCTH).

9.3. IlpumeHenue apeHaxa, MPOTUBOGUIBTPALMOHHON IEMEHTALUU, UX COYETAHUS WIIU
00/IeTIOK,  BOCIIPMHUMAIOIIMX IOJHOE THAPOCTAaTHUYECKOE JIaBJIEHHWE TPYHTOBBIX BOJ,
OTpeeNsAeTCsl TEXHUKO-DKOHOMUYECKUM COMOCTABIEHUEM BapHUaHTOB.

Hpenax

9.4. JIpeHax B THAPOTEXHUYECKUX TYHHENSIX IPUMEHSAETCS JUIS:

CHIDKEHHSI (YACTHYHO WJIM TIOJHOCTbIO) AaBJICHUS TPYHTOBBIX BOJ Ha 00/1EJIKH;

MTOBBIIICHUS JOJTOBEYHOCTH COOPYKEHUS MPU CHWKEHHM T'PAaJUEHTOB HAIlopa M pacxoia
BOJIbI, (GMIIBTPYIOIIEHCS uepe3 00/IeNKY;

MpeIoXpaHeHHs] OT MOTEPU YCTOMUMBOCTH (BBITYUYMBAHUS) METAIUIMYECKONM OOJIUIIOBKU
HAIIOPHBIX TYHHEJEH IIPU UX ONOPOKHEHUU;

o0J1er4yeHust BHITOJIHEHUS MTOJI3EMHBIX CTPOUTENBHBIX pabOT B BOJIOOOMIIBHBIX TOPOIAX.

JlpeHaxu ciaenyeT NPUMEHATh TaKXKe TOrJa, KOI/la B €CTECTBEHHBIX YCIOBUSAX IPYHTOBBIE
BOJbl OTCYTCTBYKOT, HO €CTh OIIACHOCTb pPAa3MOKaHMsS IOPOJA C IOTEpPel HMX IPOYHOCTH,
BBIIIENIAYMBAHUS WM IOTEPU YCTOMYMBOCTH OIOJI3HEBOTO CKIIOHA B CBSA3M C (PMIIbTpALIMEit BOJIBI
13 TYHHEJS B TICPUOJ DKCILTyaTalliu.

9.5. BpiOop THMa JpPEHaXHBIX CHCTEM, NMPHUMEHSEMBIX B THAPOTEXHUYECKUX TYHHEISX
(Tabmuna 3), 3aBUCHUT OT:

IEOJIOTHYECKUX U THAPOTr€OIOTHYECKUX YCIOBUM;



(1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX nponeccoB B TIMOPOAC, BBI3BIBACMBIX AOBUXXCHUCM TPYHTOBBIX U

IOBEPXHOCTHBIX BOJ| U BIMSHUEM METEOPOJIOrHUECKUX (PaKTOPOB;
KOHCTPYKLIMU U MaTepuasia 00J€JI0K TyHHES, YCIOBUI €ro padoThl;
YCIIOBUH CTPOUTENBCTBA U SKCIUIYaTAl[MM TYHHEIS U IpeHaxa.

Tabmuua 3

TUnel OpeHAaXHEBIX
cucTeM
ITUMIOPOTEXHUYIECKUX
TYyHHEJIEN

ObylacTh HOPMMEHEHUSA

OcHOBHBEIE TpPpebOOBaHUA
IpK NPOEKTUPOBAHUU

OOHOPAILNHEBIE
MHOT'OAPYCHEIE

IpeHaxHble TyHHEJN:

B onmHOpOZIHBIX HIOpoIax
[lpy nepeciamMBaHUU
BOIONIPOHMIIAEMEIX

¥ BOIOHEINPOHULAEMEIX
nopon (OpM HaJIUUUM
HECKOJIbKUX
BOIOHOCHBIX
TOPU3OHTOB)

1. PasMeph IOpeHaXHBIX TYyHHeJIeN
ONnpenesianTCs PacxoOoM
nponyCKaeMoﬁ MM BOJIBI, YCJIOBUAMU
CTPOUTEJILCTBA M DKCIJyaTalun
2. B mjaHe B 3aBUCHMMOCTU OT
MECTHBEX YCJIOBUM BEHIIOJIHAOTCSH :
IPAMOJIMHEVHEIMY ¥ KPWBOJIVHEWHBEMM
(mommMroHaJIbHEIMM) ;
SaMKHYTEIMM VM HEe3aMKHY TBIMIM
HEIIPEPEIBHEIMM U T1O0Y4YaCTKOBEMMA
3. PacnojaramoTcsa C BEepxXOBOU
CTOPOHH I[OTOKAa I'PYHTOBHX BOIH,
yTOOEl [IOJIHEE €TI0 IIepPexXBaTHBATb
4. B JIOTKOBOM UYaCTU CJledyeT
yCTparMBaThk BOOOOTBOILALYI KaHAaBY,
ofecrneumMBamyo ITOJIHEIM CTOK
IOPpeHaXHBIX BOI
5. YKJIOH IOHa OOJIKEH Hal3HAYaThHCHA
U3 YCJIOBUM:
HeOonyumeHMa pa3MbelBa U
3aMIMBaHUA BOIOOTBOIAMMUX KaHaB;
ynobCcTBa NPOM3BOACTBa paboT
10 IMpOoXOoOKe TYHHEeJId M €TI0
BKCIJTyaTalumn
6. Kpemnynexnue BEPabOTKMU
HasHauvaeTCcsa B 3aBUCUMOCTU
OT HNPOYHOCTM MNOPOH, YUMUTHBASA
HeOoOXOOVMMOCTbL MMETh OOJIbIIYIO
BOIOONPOHUIIAEMOCTE ODINEJIKM;
B KPEINKMX UM YCTOMUMUBHEIX IIOpPOoIax
IOpeHaXxHble TYHHEJIM IOIyCcKaeTCs
OCTaBJIATb HesaKpeIllJIeHHEIMU
7. Ipu nimubHe 6Gojee 200 M IOJIKHEL
npenycMaTpMBaTHLCS HUIM-—yDexuia
Brmie nomomBe Ha 0,5 M uepes
xkaxpele 100 M B maxMaTHOM NIOpAOKE

BEpPTUKAJIbHEIE
BOCXOoalMe
CKBaXMVHEI

BEPTUMKAJIbHEIE
HyUcxonmdamme
CKBAXMHEL

CKBaXMHHBI IOPEHAaxX:

Hammume HeCKOJIbKUX
BOIIOHOCHBIX
TOPM3OHTOB

1. Hamuuwue
HECKOJIbKMX BOIO-—
HOCHHIX TOPM3OHTOB

2. PacnojioxeHue HMXe
TUIPOTEXHUUECKOTO
TYHHEJIS IJIaCcTOB

c BoJypmon

1. YcTba CKBaXMH IOOJIKHEI OBTH
OJOCTYIIHEI OJI4 OCMOTpa, MOHTaXHO-
IOEMOHTAaXHEX pPaboT ¥ M3MEepeHUI
nebura M Hanopa

2. YCTbs CKBaXWH, HallpPaBJIEHHBIX
HaKJIOHHO WJIM BEPTMKAJILHO BHUS,
IOJDXHEl OBITH HAIEXHO NPEeIOXPaHeHBI
OT MNOMNalaHys B HUX IOBEPXHOCTHEIX
BOI M IIOCTOPOHHUX MNPEeIMeTOB

3. IOIMHY CKBaXWuH CJEeOyeT
npuHmuMaTs no 100 M, OmameTp




TOPMU30OHTAJIbHEE
u CcJabOHAKJIOHHHEE
CKBaXWVHEI

JIyUeBEIE
(ropu30HTAaJNIbHEE,
BepTHUKAaJIbHEE

Y HaKJIOHHEIE
CKBaXMHEL)

BOIOIIPOHMUILLAEMOCTHIO
Y HEe3HAUYUTEeJIbHEMU
HalnopaMy I'PYHTOBBIX
BOI: cCHUCTeMa
CKBaxXuH, I[popes3anlmx
IPEHUPYEMBI MaCCUB
U HMXeJlexalmm
NPpOHMLIAEMEBIM I1JIaCT,
CHMXaeT CBOOOIHYIO
IOBEPXHOCTDb
TPYHTOBEIX BOXL (MM
VX IIbe30MEeTPUUECKYIO
[IOBEPXHOCTH)
CriomcTeElE HOPOIBL

C KpyTollalaiol My
njacTaMm.
MaxkcuMaJIbHEM 30dexT
IOOCTUTAeTCs, €CIUu
OPEHEl PaCIOJIOXEHE
HOpPMAaJIbHO Kk IJlacTaM
[Ipr OoOJIBLIOM OOBEME
BOIOHACHIEHHOMN
IOPOOE

CKBaXWHEl —
50 - 150 MM
4. Hepaboume ydaCTKM CKBaAXMUH,
npoxondumye B Cyabex IOopolax,
HEeOOXOOMMO 3aKpenyaThb O0CaIHBIMU
TpyOaMu (M3 HepXaBepllell CTall,
UYyTYyHHBIMM, acOOLleMeHTHEMH,
I1JIaCTMaCCOBBIMMU )

5. JlyueBHE CKBaXMHE OypsaTCH

B BMIE IIydKa WM BeepooOpas3HO

M3 CHeUuMaJibHBIX HMII, KaMep M WaxT
WJIM HENOCPEeINCTBEHHO U3 BHPaOOTKU
TyHHEeJIeEN

B Ipenejax

linypoBO¥ IOpeHax

Ii1a pasrpysKu
obmeJIoKk TyHHeJIeM OT
OaBJIEHMS TPYHTOBEX
BOI

1. BuImosiHAETCS B BUIE CUCTEMH
mnypoB amameTrpoM 50 - 100 mm
M OJMHOM B HECKOJIBKO MeTpOB
2. Ilpu paBHOMEPHOMU
TPEMMHOBATOCTN IIOPOXNEl WITYPE
NpoOypPUBAKNTCA HOPMAJIBHO

K IIOBEPXHOCTU OOHEeJIKU

3. Ilpu HepaBHOMEPHOMU
TPEMMHOBATOCTM (CJIOMCTOCTH)
" QUIIBTPALUMOHHOM AHM3O0TPONUM
IIOPOIEl WITYPH CJlelyeT
OPMEHTHUPOBATL C YyYeTOM BDTUX
ocobeHHOCTEN

TpyOdUaTEll OpeHax
(MPOImOJIbLHEI,
IIOIIepPEeyYHEl,
KOMOMHUPOBAHHEIN)

1. KoHTakT OETOHHHIX
(xxeJjre300eTOHHEIX)
oBOeJsIoK C HOpOonou
WM MEeTaJIIMdeCKOM
OBJIULIOBKOM

2. BHyTpu OeTOHHEBIX
(xejre300eTOHHEIX)
obmeJiok

BrmmoJsiHAITCA B BUIOE:
UMJIVMHOPUYECKUX I10JIOCTEMN,
COBIaBaEeMHEX M3BJIEKAEMBMU
rnoJjiocTeobpasoBaTesIaMu
nepdopMpoOBaHHEIX TPyO, OOMOTaHHEIX
CTEeKJIOTKaHAMMY, UM TpyD U3
IOPMUCTOTO MaTepuasa, OCTaBJISAEMEIX
B obmeJyikax CKBaXMH, NPOOYPEHHBIX
B OeToHe

JIEHTOUHEIM IpeHax
(MPOImOJILHEIM,
IIOIIEPEYHEIN)

BesHnanopHele TyHHEIN

1. BHIOJIHAETCSHS Ha KOHTAKTEe
IOPOOE C OOIEeJNIKOM B BUIE
[IOJIOCTEMV, BallOJIHeHHEIX

buib TPyoOLMM MaTepraJioM: IIeCKOM,
rpaBueM, mebHeM, CTeKJIOBaToM,
MJIaKOBATOM, MNOPUCTHM OETOHOM
(COOPHBIM MJIM MOHOJIMTHEIM) .
Baxyume nJjig nopmucToro HeToHa
(ueMeHT, OMTYM, I[IOJIMMEPHEE
CMOJIBI) IOJDXKHEL Ha3HadaTbCH

B 3aBUCHUMOCTM OT XUMMUECKOTIO
cocTaBa I'PYHTOBOM BOIH

2. PasmemaeTcs B Iopone B
creuMalJibHEIX HUmax (mrpadax,




KaHaBax, TpaHUIeax) WM B
npenejiax cedeHUa OOIEJIKM TyHHEeJId
3. IpuckaJibHBIE JIEHTOUYHHE IPEeHH
BBIIIOJIHAITCS C MCIOJIb30BaHUEM
PE3UHOBEIX JIEHT MM I'MOKMUX
[IJIACTMaCCOBHX NepPOPUPOBAHHEIX
TpyD (B MecCTax KPYTEX [IOBOPOTOB
1 U3rMbOB IOpPeH - TOQPMPOBaHHBIX
Tpy©O), NPUKPLITEX LJIaKOBAaTHBM
KOBPOM U IPMXaTHX K CKaJje
CeTKOM, 3BaKpeIlJIeHHOM
CcrnelMaJibHEIMM aHKepamu. s
3allMTH LJIAKOBATHOI'O KOBPa

OT MEeXaHUUYEeCKOI'O BO3IEMCTBUSA
OeToOHHOM cMecu (Habpe3T-0eToHa)
ero cJjenyeT MNOKPHBATH
XJIOPBMHMIIOBOM IIJIEHKOM

CHJIOWHOM OpeHax

YcToMuMBLEE [IOPOXH,
XapaKTepusyeMee
YMEPEHHOM
BOIOINPOHMUILLAEMOCTHIO

BrimoJyiHIEeTCS B BUIE:
IIPOCJIOEK M3 QuiIbTpyllero
MarTepmualjia (mecok, I'paBul,
mebeHb, NOPUCTHM OeTOH,
mjlakoBaTa, CTekJjoBaTa M T.I.),
PACIOJIOXKEHHEIX 10 KOHTAKTY
obmesikM C HIOPOIOoM;
IIOJIOCTEN MeXIOy [IOpOonou

¥ HeHecylleM (IeKOpaTUBHOM)
OBJNIMIIOBKOM ;

OTKPLITOM HEOOJIMLIOBAHHOM
IIOBEPXHOCTM INOPOOE

IpeHax B BUIOE
PasTpPy30UHEIX
OTBEpPCTUM
(KOPOTKMX WIIYPOB)
B OOImeJyike TYyHHEeJs

1. Jna pas3rpysKu
0BIeJIOK TYyHHEJIEM OT
OaBJIEHUSI I'PYHTOBEIX
BOI, OPTaHM30BAHHOTO
X OTBOIa B MecCcTax
MOKPBIX IISTEH

U Teuewn,
OBHapyXMBAaEMBIX BO
BpeMs 5SKCIJyaTaluun
TYHHeJIS

2. Ina pasTpy3Ku
MeTaJlJINYeCKMUX
OBJIMLIOBOK B HAIIOPHBIX
TYHHeJIAX NpU UX
OIOPOXHEHUM

3. Ipm
MaJIONIPOHMIIAEMBIX
CKaJIbHHIX MOopoJax

BemoJsiHgeTCsa B BMIE OTBEPCTUM,
pazbyprBaeMelx B obmejke

C 3aryyOJjieHMeM B [HOpPOLY

Ha 50 - 60 cm. IIpu HaIMUUMU
METaJINIMIECKOM OOJIMLIOBKMU
Pas3TpPy30UHEE OTBEPCTUS
PacCBepaMBAKTCS C HEKOTOPHEM
3amyybjieHeM B O0eTOH oOOImesiku,
IIOCJle Yero 3aBapMBalTCHa B
npenejiax TOJIIMHEL OOJIMIIOBKIU

KoMOMHUPOBaHHEE
IOpeHaxn

[Ipy pas3auuuM yCJIOBUM
IPMMEHEHMS Pa3HEX
TUIIOB IPeHAaXHBIX
cucteMm (cMm. 9.5)

Ha Tpacce TyHHeJs

B BaBucmumMocTmM OT I'eOJIOTMYECKUX,
TUIPOTEOJIOTUUECKUX YCJIOBUM,

a TaKXe KOHCTPYKTUMBHEX
OocoBeHHOCTEV TyHHeJIs

Ha Pas3JIMUHHIX €TI0 ydacTKax
IIPVMMEHANTCA COOTBETCTBYKIIME TUIIE
AOPEHAXHEIX CHUCTEM

9.6. B cnyuasx, Koraa npu HOpMaJIbHOH paboTe HAOPHOTO THMIAPOTEXHUYECKOTO TYHHEIS
He TpeOyercs pasrpy3ka OOAENKM OT JaBJIEHHMs TPYHTOBBIX BOJl, a pasrpy3ka ApeHakeM
HeoOXo/auMa TMpH ONOPOKHEHHM TYHHENS, CIEAyeT MPHUMEHSATh pPEryJupyeMblii ApeHax,
KOTOPBIM MOKET BBINOIHATBCS, HAIIPUMED, B BUAE:



3aJIBI)KEK, YCTPaWBaeMbIX Ha KOJUIEKTOPHBIX TpyOax, B MecTaX, JOCTYIHBIX IJII OCMOTpa
WJIM KOHTPOJIS B JIF0OOM MepHo/ SKCILTyaTaluu;

aBTOMATHYECKUX OOPATHBIX KJIAIIAHOB, OTKPHIBAIOIINXCS MOJ] IaBJICHUEM I'PYHTOBOM BOJIBI.

Jlyia yBenuueHus: HaJie)KHOCTH CBOEBPEMEHHOTO OTKPBITHS M 3aKPBITHS 3a/IBIKEK JIpeHaKa
1enecoo0pa3Ho  ynpaBieHHE MMM aBTOMATH3HPOBATH, COJIOKUPOBAB AJIEKTPOMEXaHUYECKUM
ympaBieHHEeM ¢ paboToN 3aTBOPOB I'MAPOTEXHUYECKOTO TYHHES.

9.7. lnst ocMoTpa U peMOHTA JIpeHakel (Hampumep, 3aMeHbI (PUIBTPOB) HEOOXOIUMO, TJIe
3TO BO3MOXHO, MPEIyCMaTpUBaTh YCTPOMCTBO CMOTPOBBIX KOJIOALEB, J1a30B, JIOKOB U T.I. WX
JIeJ1aTh APEHAXH IIPOXOJAUMBIMH.

9.8. llpeHaxu cieayeT MPOEKTUPOBATH TaK, YTOOBI UCKIIOYUTH BOZMOXKHOCThH 3aMep3aHus
BOJIbl B HUX U B BOJIOOTBOAHBIX YCTPOMCTBAX.

9.9. B celicMuuecKkuX pailioHaX OpPEHa)XHbIE YCTPONCTBA HEOOXOJWMO MPOEKTUPOBATH C
yuetoM TpedoBanmii CII 14.13330.

9.10. IIpodunbsTpoBaBIIasics B IpeHAKU BO/Ia MOKET OTBOJUTHCS:

BHYTPb BOJIOIIPOBOSILIETO TYHHENS;

CaMOTEKOM Ha THEBHYIO TTOBEPXHOCTh;

B HUKEPACIIOJIO’KEHHBIE BOJONIPOHUIIAEMbIE BOJOHOCHBIE IIACTHI;

OTKAQ4KOW HACOCaMHU.

9.11. Bbimyck JapeHa)kHOH BOJbl BHYTPb TMIPOTEXHUYECKUX TYHHENEH AOMYCTUM IpHU
COOJIIOZICHUH CIIEYIOIINX YCIOBHIM:

BHYTPEHHUI HANOp B TYHHEJIE HE MPEBOCXOAUT MUHUMAIBHOI'O HAllOpa I'PYHTOBBIX BOJL;

OTCYTCTBYET OINACHOCTb 3arpsi3HEHUs TPAHCIOPTUPYEMOM MO TYHHEIIO BOJBI BPEIHBIMH
IPOJAYKTAMHU BbIIIEIaYUBAHUSI TOPHBIX TIOPOJI;

CKOpPOCTh BOJIbI B TYHHENE M KOHCTPYKIMS BBIMIYCKOB WCKIIOYAIOT BO3MOXKHOCTh
BO3HUKHOBEHUS KaBUTALlUU;

neperaya IMyJbCAlMOHHOIO JABJIEHUS TOTOKAa B JPEHAXKU HE MPEACTABIAET UIsl HUX
OIACHOCTH;

3aMep3aHue BOJIbl B TYHHEJE HE IPUBOAUT K HAPYIICHUIO PaOOTHI JpeHaxka.

9.12. OTBOA BOJBI HA JHEBHYIO IIOBEPXHOCTb CJEAYEeT IPOU3BOJAUTH Ha YYacTKU
MECTHOCTH, C KOTOPBIX HEBO3MOJKHA IOJINUTKA TIPYHTOBBIX BOJ B pailOHE IPEHUPYEMOTO
COOPYXKEHHUSI.

[Ipy HaMMuUMU BCIIOMOTATENIBHBIX BBIPAOOTOK, YCTpauBaeMbIX Ha MEPHOJ CTPOUTENILCTBA,
ClIelyeT pacCMaTpUBaTh BO3MOKHOCTh UX MCIIOJIb30BaHMSI JIIsl OTBO/Ia TPYHTOBBIX BOJ.

9.13. COpoc npeHaxHOH BOABI B HUKEPACIOJOKEHHBIE IUIACTHI MOPOJBI JOMYyCKaeTcs,
€CJIM OHM HMMEIOT JIOCTaTOYHYIO IMOTJIOLIAIOUIYI0 CHOCOOHOCTb, M JOIOJIHUTENbHAS MOJIUTKA
IUIACTa HE BBI30BET OTPULATENBHBIX IMOCIEACTBUI (HAaIpUMEp, 3arps3HEHUS NOJI3EMHBIX BOJ,
CO3/IaHUSI CO BPEMEHEM MOJIopa MO3EMHBIX BOJ).

9.14. Orkauka JpeHa)XHOM BOJBI HAacocaMH JOIYCKAaeTcsl IpU HEBO3MOXXHOCTH
o0ecreyeHns CaMOTEYHOT0 OTBO/IAa WIIH MEPEMyCKa B HUXKeJlekKalllie TUIacThl.

9.15. IlpononeHbI MPOGMIb IPEHAKHBIX U BOJOOTBOJIHBIX BBIPAOOTOK PEKOMEHAYeTCs
Ha3HayaTh C TaKMM pacyeToM, 4TOObI BOJA MO HUM CTEKalla CaMOTEKOM B IOHM)KEHHBIE MecTa
penbeda.

9.16. Y mnoptajioB BOJOOTBOJHBIX (JIpEHAKHBIX) TYHHENEH cienyeTr MNperycMaTpuBaTh
3arpaxeHusl ¢ BOpoTaMu (BepsiMU) U (B HEOOXOJIUMBIX CITy4yasiX) MOMEIICHUS Ui XpaHEHUS
000py/I0BaHuUsl, CBSI3aHHOTO C OJKCIUTyaTalMel 3THUX TyHHeled M TPOBEICHUEM HaTypPHBIX
HaOII0ICHUH.

IleMeHTanMs B THAPOTEXHUYECKUX TYHHEIAX
9.17. LlemeHTanus B ’MAPOTEXHUYECKUX TYHHEISX IPOU3BOIUTCS C LIETBIO:

MPOTUBOGUIBTPAIIIOHHOTO YIUIOTHEHUSI TOPHBIX MOPOJ BOKPYT TYHHENS B 30HE 3a/J1aHHOI
rITyOMHBI MHBEKUIUH (TPOTHUBO(MIBTPALIMOHHAS [IEMEHTALINsA );



YMEHBIICHUSI TUAPOCTATHYECKOTO JABICHHUS MOA3EMHBIX BOJA Ha OOJENKY TYHHENS WU
yMeHbIlIeHUs (UIbTPALMOHHBIX [TOTEPh BOJBI Uepe3 00AENKY B OKPYKAIOIINe TYHHEIb ITOPO/IbI;

CO3JIaHMsI B OIpPENEJICHHOW 30HE BOKPYr TYHHEIS MPEIBAPUTEIBHOTO OOXATHS IOPOJ
MyTeM MPUMEHEHHUS MOBBIIIEHHBIX MHbEKIIMOHHBIX J1aBJICHUI;

NPEJOXPaHEHUS TOPOA OT XUMHUYECKOW M MeXaHHYeCKOW cy(do3uH, KOTOphIE MOTYT
HAOJI0/IAThCS NIPU HAJIMYUU B TOPOJAX PACTBOPHUMBIX MUHEPANOB (TUIIC, aHTHAPUT, KaMEHHas
COJb M Jp.) WIM IPU HAIMYUU [OPOJ, IOJNAIOIIMXCS PACTBOPEHUIO, Kak, HallpUMep,
W3BECTHSAKH, apTUJUIUTHI, TNIMHUCTHIE CIIAHILIBI.

C nomonipio NpoTUBOPUIBTPATMOHHON 3aBECHI, PACTIONI0KEHHOW BOKPYT TYHHEs, MOKHO
MPAKTUYECKH MTOJIHOCTHIO MPErpaguTh IMyTH IBUKEHUS K HEMY I'PYHTOBBIX BOJ.

9.18. Ilpu mpoeKTHPOBaHUM MPOTUBODUIBTPAIMOHHBIX 3aBEC HEOOXOIUMO YYHTHIBATH,
YTO HauOOJbIIee CHUKEHHE JEHPECCHOHHONW MOBEPXHOCTU IOJNY4YaeTcsl MHpPU COBMECTHOM
JEICTBUM 3aBeChl M JpeHaka. J[peHak mpu 3TOM [JOJIKEH pacIoyiaraTbCs y 3alllUIaeMOro
TYHHEJISI WJIK MEX1y HUM U 3aBECOM.

9.19. B ruapoTeXHUYEeCKUX TYHHEISIX, CHA0KCHHBIX CHCTEMOW IpeHa)ka, CKBKHHBI IS
HeMeHTaluu (€clii TOCJTENHSAS BBIIOJMHSETCS IOCJe YCTPOWCTBAa JApeHa)ka) JOJKHBI
pacmojaratbCsi C TaKUM pacdyeroMm, 4YTOObl B IIpoliecce ILEMEHTAaluMu ObUla HCKIIOYeHa
BO3MOXXHOCTh 3a0MBKM JpeHa)xa, WM MPeIyCMaTpUBATbCS BCIIOMOTATENIbHBIC 3allUTHBIC
DIIEMEHTHI, MpPEeJOTBpalaoIIue 3a0MBKy JApeHaka IIeMEHTOM. B mpormecce neMeHTanuu
PEKOMEHIyeTCSI IPOMBIBATh APEHAX, €CIU ATO MO3BOJIAIOT KOHCTPYKIIMH APEHa)Xka U TYHHEJS.
LlemeHTaIMs TOCTIE YCTPOUCTBA IPEHAXKAa MOXKET MPOU3BOAUTHCS IIPH 0COOOM 0OOCHOBAHUH.

9.20. PabGoTel MmO NPOTHBOPHUIBTPALIMOHHONW IIEMEHTALUU CIEAYeT BBIMOIHATE JI0
[IOCTaHOBKU TYHHEJIS MO HATIOP.

9.21. [laBneHue HarHeTaHWUs MPU BHIIOJHEHUH MNPOTHUBO(PUIBTPALMOHHON LEMEHTAIlUU
JIOJIKHO HA3Ha4yaThCsl C MPEBBIILIEHUEM JIaBJICHUS! TPYHTOBBIX BOJI, HAOJIOJAIOUIETOCs] BO BpeMs
IPOBE/ICHUS [IEMEHTAIlMOHHBIX padoT.

9.22. JlomycTuMbIE€ CPEAHME TPAIUEHTHI Hanopa J, =~ B 30HE NPOTUBO(DUILTPALMOHHON

[EMEHTAllUM B 3aBUCUMOCTU OT mepenaaa Hamopa H B 3Toil 30He, ee BOAONPOHUIAEMOCTH,
XapaKkTepu3yeMoil yJIelbHBIM BOJIOIOIIIOMIEHUEM ( (M COOTBETCTBYIOIIUM eMy KO3 (UIIMEHTOM
¢unbTpanuu k), caenyer npuHUMaTh He OoJiee 3HaU€HUH, MPUBOAUMBIX B Tabnuie 4.

[Ipumeyanus

1. lanubie TabMuUIIbI 4 OTHOCSITCS K IIEMEHTHBIM PAacTBOpPaM B CKaJIbHOM MOPO/IE.

2. Tlox tepMuHOM "30Ha HPOTUBOQMIBTPALMOHHOW LEMEHTAUUU" MOHUMAETCS 00beM
3alleMEHTHPOBAHHOM MOPOIbI B IIpejienax NPOEKTHOTO OYepTaHUS 30HbI IEMEHTALINH.

3. Iloxg cpenHuUM IpaJueHTOM Haropa MOHMMAETCsS OTHOLIEHUE IMOTEpU HaIlopa B 30HE
IPOTUBOGMIBTPAIIMOHHON 1IEMEHTAIUH K TOJIIKUHE 3TON 30HBI.

4. B uemeHTanuu, 3aMKHYTOI BOKpYT TYHHENs, MaKCUMaJbHBIN IpaJueHT Hamopa J .. Ha

BHYTPEHHEM KOHTYpE 30HBI IEMEHTAIMH pa3pelaeTcs MpUHUMATh B IBa pa3a OoJIbIIe CPETHEro
rpagueHTa. MakcuManbHbIN TPaJMEHT ONpeAeNstoT o Gpopmyie

J :H/InE,(l)
r

max
r

racr, R - paanyChl COOTBETCTBECHHO BHYTPCHHEI'O U BHCHIHECTO KOHTYpA HEMCHTAIUH.

Tabmauma 4
H, ™M [Ipy obecrnedyeHMM IIJIOTHOCTU [Tpwm JonyCcTUMBI
(BOOOMNPOHMLIAEMOCTN) SBOHEL xKonbduLIMEeHTE CpenHuM I'pamueHT

LeMeHTalUrM C yOeJIbHBEM bunbTpauun k, J
BOIOIMOTJIONMEHNEM (, M/cyT, He OBojee bifelss



J/MMH X M2, He 6oJjee

Meunee 30 0,05 0,05 10
Or 30 mo 100 0,03 0,03 15
Bosee 100 0,01 0,01 20

9.23. Ecnu Kk neMeHTaliH IPeIbsIBIseTCS TPEOOBAHKE 3alIUTHI 000K OT arpeCCUBHOTO
BO3/ICHICTBUSL TPYHTOBBIX BOJ WJIM 3alUTHl OT (UIBTPAllMM B PACTBOPUMBIX MOPOJAAX, TO
yIIeTbHOE BOAOIOTIIONIEHUE HE JOHKHO ObITh Ooiee 0,01 n/MuH X M2.

10. Harpy3ku, BO3€HCTBUS U UX COUETAHUS

10.1. Harpy3ku, BO3ACHCTBUS W UX COYETAaHUS MPUHUMAIOTCS B COOTBETCTBHHM C
tpeboBanusimu CIT 58.13330, a Taxxe CII 20.13330 u CII 14.13330.

10.2. K mOoCTOSIHHBIM Harpy3kam U BO3J€HCTBHUSIM OTHOCST:

TOpHOE JaBJICHUE;

BEC 00EIKH;

BO3JICHCTBUS MPEIBAPUTEIHLHOTO HAMPSKEHUS.

10.3. K BpeMEeHHBIM JJIUTENbHBIM Harpy3KaM OTHOCSIT:

BHYTpEHHEE [aBJICHHE BOJbI B TYHHEJIE MpPHU HOPMAJIBLHOM IOAINOPHOM YpPOBHE BOJBI B
BOJIOXPaHMIIMILE;

JIaBJICHUE TIOJI3EMHBIX BOJ.

10.4. K KpaTKOBpEMEHHBIM HAarpy3kam 1 BO3JIEHCTBUSAM OTHOCST:

MyJIBCAIMOHHBIE COCTABIISIFOIINE JABICHUS TOTOKA BOBL;

BHYTpPEHHEE JIaBJICHHE BOJbl, BO3HUKAIOILIEE OT FMAPABIMYECKOr0 yJaapa Ipu HOpMaibHOU
DKCIUTyaTalluy TYHHEIS;

TEeMIIEpaTypHbIE KIMMaTUYECKUE BO3ACHCTBUS;

JlaBJIeHHE pacTBOpa Ha 00JIeNKY MPH LIEMEHTaLUH;

JIaBJICHUE OT MEXaHU3MOB IPU IPOM3BOICTBE PadoT.

10.5. K oco6bIM Harpy3kam 1 BO3J€HCTBUAM OTHOCHAT:

CEHCMUYECKHE U B3PBIBHBIE BO3/ICUCTBUS;

BHYTpPEHHEE JaBJICEHHWE BOJBl B TyHHENE NHpU (OPCUPOBAHHOM MOJIOPHOM YpPOBHE B
BOJIOXPaHWIMILE WK OT JEMCTBUS THAPABINYECKOIO yiapa Mpu MOJIHOM cOpOCe Harpy3KH;

YCUJIMSI, BO3HUKAIOLIUE BCIEACTBUE W3MEHEHHUs TeMIlepaTypbl, HaOyxXaHHs M YyCaIKu
0eToHa, MoI3y4YeCTH IPYHTOB;

JlaBJIEHHE PacTBOpPA HA CTAJIbHYIO 000JIOUKY IPH LIEMEHTAIUH;

JaBJICHUE HA CTATBHYIO 000JIOUKY OT CBEKEYJIOKEHHOTO OETOHA,

JaBlieHHE THJIPABIMYECKOT0 UCIIBITAaHUS (17151 CTAIbHBIX 000JI0YEK).

10.6. B cratnueckux pacuerax TyHHEJIbHBIX OOZENIOK Harpy3Kd M BO3JEHCTBHUS HAJUICKUT
IPUHUMATH B CIIEYIOIINX COYETAHMSIX:

OCHOBHBIE,  COCTaBJsieMble M3  TOCTOSIHHBIX, = BPEMEHHBIX  (AJTUTENBHBIX U
KpPaTKOBPEMEHHBIX ) HAaTPY30K U BO3JEHCTBUI;

0coOble, COCTaBIIIEMbIE W3 TMOCTOSHHBIX, BPEMEHHBIX (UIMTEIbHBIX, HEKOTOPBIX
KPaTKOBPEMEHHBIX) U OJJHOM M3 OCOOBIX HArpy30K U BO3/IEHCTBUH.

10.7. Harpy3ku u BO3JAEHCTBUS CIIeyeT MPUHUMATh B HamOoJiee HEOIarompusiTHBIX, HO
BO3MOXXHBIX COYETAHUSAX OTACIBHO JUISI CTPOUTEIBHOTO, JKCIUTYyaTal[AOHHOTO M PEMOHTHOIO
NEPUOOB.

10.8. Koad¢uirieHTsl HaeKHOCTU 10 HArpy3kaM J, IpU pacdeTe 0OJeNIOK TyHHEIeH Ha

IPOYHOCTh U YCTOWYMBOCTH (IpEAeTbHBIC COCTOSHUS TMEPBOW TPYIIIBI) CIEAYET NPUHUMATH 110
Tabymue 5.

Tabmuma 5



Harpy3kKu M BOBIEWCTBUSA Kondpdbmument
HaIeXHOCTH
10 Harpy3kam
TamMMa
f
BepTukalbHOE TOPHOE HOaBJIEHUE:
OT BeCa T'PYHTOB IIPM CBOINOOOPa30BaHUU 1,5
OT BeCa BCEeM TOoJIIM T'PYHTOB Hall TYyHHEJIEM MJIM OT Beca 1,1 (0,9)
HAPYWEHHOM S3OHH
T'opMBOHTAaJIbHOE TOPHOE IaBJIeHUE 1,2 (0,8)
Bec obmenku 1,2 (0,9)
BHyTpEeHHEee IaBJIeHMe BOIH (C ydeTOoM I'MIPaBIMUECKOIO yIapa) 1,0
IaBjieHue :
NyJibCaluM MOTOKA BOIE 1,2
IIOO3EMHEIX BOJ 1,1 (0,9)
pacTBoOpa IpHU LeMeHTaluu 1,2 (1,0)
OT MEXaHMU3MOB 1,2
[IpuMeuaHUe. BHaueHUda KO2bOUILIMEHTOB HaIEeXHOCTU 1o Harpys3kKam,
yKaszaHHEE B CKOOKax, OTHOCATCS K CJjydasaM, KorIna IIpPMMEHEeHMEe MeHbIeTO
3HAUEeHUs KO2QOMUMEeHTOB NPMBOOMUT K HEBHTOIHOMY CJydal 3arlpyXeHus OOIeJIKU
TYHHEJIS.

[Ipu pacuerax mo mpeAeabHbIM COCTOSIHUSIM BTOPOH Ipynmbl KO3()PUIMEHT HaAEKHOCTH
10 Harpy3Kam cliieZlyeT IpUHUMAaTh PaBHbIM 1.

10.9. Onpenenenre rOpHOTO IaBJICHUS], @ TAK)KE €CTECTBEHHOTO HANPSHKEHHOTO COCTOSIHUS
TPYHTOBOTO MaccuBa He0O0XoauMo BeIMONHATH cornacHo 10.10 - 10.17 u Ha OCHOBaHUM OIBITA
CTPOUTENIbCTBA W DJKCIUTyaTallUM TYyHHEJNEH B aHaJOIMUYHBIX WH)XEHEPHO-T€OJIOrHYEeCKUX
YCIIOBUSX.

I'opHoe naBineHue JOMycKaeTcss NPUHUMATh PaBHBIM JaBJIEHMIO, OKAa3bIBAEMOMY Maccoil
IpyHTa B 00beMe HapyIIEHHOW 30HbI, ONPEAEICHHON re0(hn3NIeCKUMU N3MEPEHHUSIMH.

Jlna G6e3nanopHbIx TyHHenel | kimacca m HamopHbix TyHHenell | u Il kimaccoB 3HaueHus
TOPHOT'O JaBJIEHUS JOJDKHBI OBITh YTOUHEHBl HAa CTaJUM paboyel JOKyMEHTAI[MM Ha OCHOBaHWUU
HaTYpHBIX HCCJIEIOBAaHUM HAa Yy4yacTKaX C XapaKTEpPHBIMH HHXEHEPHO-TE€O0JIOTMYECKUMU
YCIIOBUSIMU.

10.10. HopmatuBHOE BepTHKallbHOE FOpHOE AaBiieHue B rpyHTax ¢ f < 4 mpu paccTosHuun
OT KPOBJIM BBIPAOOTKH /10 THEBHON MOBEPXHOCTH OOJIbINIE YABOEHHON BBICOTHI CBO/Ia OOPYIIEHUS
clenyeT MpPUHUMATh paBHBIM JIaBJICHUIO, OKa3blBAEMOMY Maccoil TpPYHTOB B 00beMe,
OTPaHUYEHHOM CBOJIOM OOpymieHus. [Ipu MeHbIneM 3ariyONeHuu TYHHeENs TOpHOE JaBJeHHE
MPUHUMAETCS PABHBIM JIABJIEHUIO BCEU TOJIIIM IPYHTA HAJl HUM.

10.11.  HopmatuBHOe  BepTHKalbHOE TOpPHOe JjaBieHue  J,,, KH/M2, npu

CBO/I000pa3oBaHUM B TpyHTax ¢ Koddummentom kpernoctu f < 4 criemyer ompenensrb Mo
dbopmyre

Jen = Boah,, (2)

rae [ - kodhPHUIHMEeHT, IPUHUMAEMBINA B 3aBUCHMOCTH OT POJIeTa BEIPAOOTKH b paBHBIM:
0,7 mpu b <= 5,5 m; 1,0 - mpu b >= 7,5 m; unrepnossimueit mexay 0,7 u 1,0 mpu 5,5 <b <
7,5 m;



£ - IUNIOTHOCTh TPYHTA, T/M3;
g=9,81~=10 m/c2;

h, - BBICOTa CBONIA OOpYIIEHHS, M; ONPENENsETes 1o hopmyJie

b, - mponer cBona oGpymeHus, M; onpenensercs no hopmysie

o 9.
bq:b+2htg(45 —5),

h - BbIcOTa BBIPAOOTKH, M;

@ - KaXYIIUICS yroi BHyTpeHHero Tpenust (¢ =arctg f).

PacnipeneneHre BEpTHKAIBHOIO TOPHOTO JIABJICHUS MPHUHUMACTCS PAaBHOMEPHBIM 10
IPOJIETY TYHHEJIS.

10.12. HopmatuBHOE BEpTUKAIBHOE IOPHOE AaBieHue ., , KH/M2, B rpynTax ¢ f>= 4
ClIe/lyeT MPUHUMATh PABHBIM JABJICHUIO IPYHTOB B 00bEME HAPYIICHHOW 30HbI, YCTAHOBJICHHOM
IO IaHHBIM HaTYpPHBIX UCCIIEOBAaHHUH, a TIPH UX OTCYTCTBUH - IO popMyIie

ngn = ﬁpghql ! (3)

rae h, =k.b - rnyOuna napyuiennoit 30ubl, M;

k, - Ko3dduuneHT, npuHUMaeMblii 110 TadIMIE 6 B 3aBUCHMOCTH OT TPEIIMHOBATOCTH

MIOPOI.
Tabmauma 6
Kosdoduument Kosdduumenrt k npu nopozmax
KpenocTtu rpyHTa f a
O4YEeHb cy1aboTpEelMHOBA TEIX cpenHe- u
CJ1aboTpPelMHOBA TEX (1,5 <=M < 5) CUJIbBHOTPEWMHOBA TEIX
(M < 1,5) J (5 <=M < 30)
J J
4 0,2 0,25 0,3
Or 5 mo 8 0,1 0,2 0,25
10 m BoJsee 0,05 0,1 0,15

Pacnpeznenenue BepTUKAIBLHOIO FOPHOTO AABICHUS 1O MPOJIETY OOJENKHU NMPUHUMAETCS C
Y4€TOM HaIlJIaCTOBAaHUS, CUCTEM TPELUH U IPYTHUX OCOOEHHOCTEI rPyHTOBOIO MacCHBa.
B oyenp crnaboTpemnMHOBATBIX TPyHTaxX MpHU TIyOWHE HapylleHHOW 30HBI Oonee 1,5 M

HOPMaTHBHOC BEPTUKAIBHOC TOPHOE JABJICHHUE {,, CleayeT yMeHbIuath Ha 20%.
I[Tpu xombaiiHOBO# Tpoxozke 3HaueHue K, momyckaercst ymeHbmarh Ha 30%.

10.13. HopmaruBHOE TrOpH30HTalbHOE TOpHOE JaBieHue ., KH/M2, caenyer



OTIPEICIIATh:
MIpU CBO000pa3oBaHuu B rpyHTaX f < 4 - mo hopmye

0o = pO(h, +0,5m)tg? [450—%]: @

IIpH 3ari1yOJICHUU KPOBJIM MEHEE yIBOCHHOM BBICOTHI CBOJIa OOpYIIeHUs B TpyHTax ¢ f<4 -
o opmyJie (4) ¢ 3aMEHOM YMCIEHHOTO 3HaYeHUs h, Ha paccTOsHUE OT KPOBJIHM BBIPAOOTKH JI0

JTHEBHOM ITOBEPXHOCTH.

Pacrnipenienienrie rOpu3OHTAIILHOTO TOPHOTO JABJICHUS JIOJDKHO OBITH PaBHOMEPHBIM I10
BBICOTE OOETIKH.

10.14. HopmaTuBHOE TOPHU30HTAIILHOE TOPHOE JIABJICHHE B C1a00- U CPETHETPEIIMHOBATHIX
rpyHTtax ¢ f >= 4 npu BbICOTE TyHHENISI MEHEee 6 M JOIYCKAaeTCsl HE YUYUTHIBATh, a MPU BHICOTE
Oosnee 6 M - ONpeNENATh U3 YCIOBHS MPECIbHOIO PAaBHOBECUS OTAENBHBIX CKAbHBIX OJIOKOB,
OTCEUCHHBIX TPEUIUHAMHU.

HopMmaTtuBHOE Topr30HTaIbHOE TOPHOE IaBICHUE B CUILHOTPEIIMHOBATHIX TPpyHTaxX ¢ f >=
4 momycKaeTcs yYUThIBATh 110 GopMyIie

I =0,100h. (5)

10.15. JIns BeipaboTok riybokoro 3anoxeHus (cswiie 400 M) TOpHOE JaBICHHUE CIEAYET
OTPENIETATH C YUYETOM IUIACTUYECKOTO COCTOSTHUS TPYHTOB U JAPYTUX CHIEUU(PHUUIESCKUX SIBJICHHUI.

[Ipu otrcyrcTBUM HEOOXOAMMBIX JAHHBIX JIOMYCKAETCS HAa HAYaIbHBIX CTaJIUAX
MPOEKTUPOBAHUS BBIPAOOTOK INIyOOKOTO 3aJI0KEHMsI OMPEENATh TOPHOE /aBJI€HUE HAa OCHOBE
ONbITa  CTPOUTENBCTBA TYHHEJIEW B  AHAJOTUYHBIX  HMH)KEHEPHO-TEOJOTMYECKUX U
TUAPOTEOIOTUUECKUX YCIOBHSIX.

10.16. B BpIpaboTKax TIyOOKOTO 3aJI0KEHUS, PACIOJIIOKEHHBIX B TIIMHUCTBIX U JPYTUX
cmabpix rpyHTax ¢ f < 4, oOKa3bIBalOIIMX 3HAYUTEIIPHOE pPaBHOMEPHOE JIaBJIE€HUE Ha
KOHCTPYKIIMIO TYHHENs, Harpy3ky Ha OOJeNnKy cleAyeT OMpeAeNsiTh C Y4eTOM OXKHIAeMbBIX
CMEILIEHUN TpPYyHTA JI0 YCTPOWCTBA BPEMEHHOM Kpenu W TMOAATIMBOCTA JTOM Kpenu B
cootBercTBUM ¢ TpeboBanusimu CIT 91.13330, a Takke MOAATIUBOCTH CaMOM 00IETIKH.

10.17. Tlpu pacuere OOAECNKH TOPHOE [aBJIEHHE HEOOXOJUMO OMpPEACNATh IO
XapaKTepUCTHUKAM TPYHTOB C YYETOM YCJIOBHH SKCITyaTaluu (M3MEHEHHs CBOMCTB MacCHBa
TPYHTOB IIPH X BOJIOHACHIIIICHUN).

10.18. TIpu pacuere 00eN0K HAOPHBIX TYHHENEH, pacroiaraéMbIX B BOAOMPOHUIIAEMBIX
TPYHTax, BKJIIOYEHHE B OJHO COYETaHWE HArpy30K OT BHYTPEHHETO JaBJCHUS BOJbI U
Hapy>KHOTO JIaBJICHUsSI MTOA3EMHBIX BOJ| HE JIONYCKAeTCs. B UCKIIOUUTENBHBIX ClydasX, KOTJa BO
BCEX BO3MOXHBIX (BKJIIOYas aBapHUilHbIE) OHKCIUIyaTal[MOHHBIX CHUTYalMsX TapaHTUPOBAHO
BCECTOPOHHEE PaBHOMEPHOE HAapYyXHOE JaBJ€HHE BOJbl HEMOCPEJACTBEHHO Ha OOJEIKYy,
JIOMyCKAaeTCsl BKJIIOYATh B OJHO COYETAHUE C BHYTPEHHHUM JABICHHUEM MUHUMAJIbHOE 3HAUYECHUE
HapY>KHOTO JaBJICHUS MOA3EMHBIX BOJ C KO3(PHHUIIMEHTOM HAJSKHOCTU IO HArpy3Kam, paBHBIM
1.

10.19. [laBmeHne MOA3EMHBIX BOJ CIEIYET ONPENENATh IPU YCTAHOBUBLIEMCS YPOBHE
BOJIbl B BOJOXPAHWINILE C YYETOM CHIXKEHHS JaBJICHUS MOA3EMHBIX BOJ, MPEIyCMOTPEHHBIMU
JUTSL OTHX TeJIeH IPEHaKHBIMHU YCTPOMCTBAMH U IIEMEHTAIIMOHHBIMU 3aBECaMH.

10.20. Ilpu mOpPOEKTUPOBAHMM THUAPOTEXHUYECKUX TYHHENIEW, pacrojaraéMblx B
MHOTOJIETHEMEP3JIBIX TPYHTAX, HEOOXOAUMO YUUTHIBATh BIMSHHUE U3MEHEHUN TEeMIEpaTypHOTrO
peKHMMa TPYHTOB HA UX HECYIIYH CIIOCOOHOCTH, 4 TAKXKE YCTOWYHBOCTh M COMPOTHUBISEMOCTD
TPYHTOB BHEIIHUM Harpy3Kam.

11. OcHOBHBIE TIOJIOKEHUS TIO pacUYETy 00/1eTTOK



11.1. OOGnenku rTHApPOTEXHUYECKHX TyHHened, cormacHo CII 58.13330, cuemyer
PacCUMTHIBATH 110 METOAY MPEACIbHBIX COCTOSHUMN:

0 Hecymeld CIOCOOHOCTH Ha MPOYHOCTh M B HEOOXOAMMBIX CIydasx C IPOBEPKOM
YCTOHYHBOCTH (POPMBI KOHCTPYKIHH (TIPEICTbHBIE COCTOSIHHSI IIEPBOU TPYIITIBI);

0 00Pa30BaHUIO TPEIIUH (TPEUTUHOCTOMKOCTH ), €CJIM TPEIIMHBI HE JOIMYCKAKOTCS, WA 110
PACKpPBITUIO TPELIUH, €CIM PACKPBITHE MX JOMYCTHMO MO YCIOBHUSM JOJTOBEYHOCTH OOICIKU
TYHHEJIS, COXpPAaHHOCTH TPYHTOBOT'O MacCHBa, a TAK)Ke 10 3HAYCHUIO (DUIILTPAIMOHHOTO pacxoaa
BOJIbI U3 TYHHENS (TIpe/IeNIbHbIE COCTOSIHUSI BTOPOU TPYIIIbI).

11.2. Cedenust 00AEIOK TO TPEACITBHBIM COCTOSHUSAM TIEPBOM W BTOPOH TPYIII
HeoOxoaumo paccuuThiBaTh B cooTBeTcTBUM ¢ CIT41.13330 u CIT 16.13330.

11.3. Ilpu pacyeTax CEUYECHHH TYHHEJIBHBIX 00JEIOK HEOOXOJMMO BBOJUTH CIICIYIOIINE
KO3 PHUIIUEHTHI:

K02()(PUIIMEHTHI HAJEKHOCTH 110 HA3HAUEHHUIO COOPYKEHUs ¥, M COUYETAHUI HArpy30K .,

npuHumaeMsblie corsiacHo CIT 58.13330;
K09 QUIUEHT ycloBUH pabOThl y,, NPUHUMAEMbIl 111 OETOHHBIX, kKeJI€300€TOHHBIX U

cTanexene300eTOHHBIX 00/1€0K 110 TabauIe 7, IJId CTAJIbHBIX 000JI04€EK - 110 TabiuIe 8.

Tabmuma 7

O6nmenku Kondduument ycnaoBum pab®oTE
raMMa IIpM pacueTe
c
10 NpPEeneJIbHEIM COCTOSHMAM

IIEePBOM TI'PYINNE | BTOPOM I'PYIMNIE

BeToHHEIE (B TOM uMCJle M3 HaOpPH3T-0eTOHAa 1,0 0,9 (0,75)
M IIPECCOBAHHOTO OeToHAa)

Xemnezo0beToHHEE (B TOM UMCJIe NPEeIBAPUTEJILHO 1,1 1,3 (1,15)
HaOpsXeHHBe, U3 apMMPOBAHHOT'O HAOPH3I-0eTOHa
M XeJIe30TOPKPETHHE)

Crajnexese300eTOHHEHE (IIpM pacueTe 0,9 -
Ha BHYTPEHHee IaBJIeHUE)

[lpuMeuaHme . 3HaueHuUs kosbbuuMeHTOB, YyKazaHHElE B Cckobkax, cCJjenyer

IPUHUMATDH npu konbbduLMEeHTe YyIOeJbHOTO oTIopa K < 2000 H/cMm3
o

(200 xrc/cM3), B TpyHTax, NOINBEPXEHHHX Cybdo3uM, BHIIEJIAUUBAHMIO, a TaKxe

npu TUOPOKAPOOHATHOM WMEJIOUHOCTU BOIBI-Cpemnsl mMeHee 0,25 MT-3KkB/J.

Tabnuua 8

IaBiieHue YyacTkM CTaJIbHBEIX 0OOJIOUEekK Kondbduument ycmaoBum pad®oTH
raMMa I[IpM COYEeTaHMM HaTpy30K
c

OCHOBHEIX 0COBEBIX
BHYyTpeHHee [IpsaMele 0,75 (0,9) 1,0 (1,1)
dacoHHBEIE DBJIEMEHTH (KOJIeHa 0,65 (0,75) 0,8 (0,9)

VI Pas3BeTBJIEHUS)




HapyxHoe Bce yuacTku 0,75 0,9

[IpuMeuaHma
1. SBunauenusa xozdduuMeHTa Y., YKa3aHHHE B CKOOKAX, HNOJUKHEl NPUHMMATBCH:

a) I0Jysa KOMOMHMPOBAHHHIX OOIOEJIOK C HaPyYXHHM MOHOJIMTHBEIM XeJjie300eTOHOM
(cTanexese300€TOHHEIX) ;

©) 10ysa KOMOMHMPOBAHHEIX OOIEJIOK C HAPYXHEIM MOHOJIMTHEIM OETOHOM IIpK
OOHOBPEMEHHOM BHIIOJIHEHUM CJIeOYyUMX YCJIOBUM:

p,; <0,15-102K_;

Pu <107 pgh,, (ucosa +sina),

rne [P, - BHYTPEeHHee IaBJieHMEe BOIH B HANOPHOM TyHHeje, MIa;

hqZ - KpaTdayniee pacCTOsSHME OT OCKM TYHHEJIS OO I[IOBEPXHOCTM 3eMIM, M;

ﬂ:=0,7 - KO2QOMUMEHT TpeHMsa TPyHTa IO TPYHTY;

O - YyToJ MexIy HOPMaJlbl K [NOBEPXHOCTM 3eMJIM M T'OPM30OHTOM, I'pal;

K0 - kozdbdMUMEHT YIeJbHOTO OTIopa I'pyHTa, H/cM3, omnpemesseMmeli 10
11.13;

B) Ipu pacuere Ha BHYTPEHHEeE IaBJieHUe, ecymn OTIIOP TpyHTa

He Yy4YUTEBEIBAaeTCHA.

2. lpu ucnosb3oBaHuM KozdQduumenTa Y, 0O HaHHOM Tabmmue kosdduUMEHT

COYeTaHMM HATPY30K )|, ClenyeT NPUHMMATbL PaBHBEM 1.

11.4. Pacyer 00nenok 1Mo Hecylield CHOCOOHOCTH CIEAYeT BBIMONHITH Ha BO3MOXKHBIE
HauOosee HeOJaronpusITHbIE OCHOBHBIE M OCOOBIE COYETaHHMsS PACUYETHBIX Harpy3ok
MPUMEHEHHUEM PACUETHBIX XapaKTEPUCTUK MaTepUaOB 00IENIOK.

11.5. Pacuer 06nenok 1mo oOpa3oBaHUIO M PACKPBITUIO TPEIIMH JOHKEH OCYIIECTBISATHCS
HAa OCHOBHBIE COUETAaHUS HOPMATHBHBIX HArpy30K 0€3 yuyeTa TUAPAaBIMYECKOrO yaapa C
MPUMEHEHUEM HOPMATUBHBIX XapaKTEPUCTHUK MaTEPUAIOB 00IEIIOK.

11.6. Pacyer 006menok ruApOTEXHUYECKUX TYHHENEH BCeX THUIOB (BKIIOYas (pacoHHBIE
YaCTH KOMOWHHUPOBAHHBIX OOJEJIOK) CJEAyeT BBINOJIHATH C YYETOM OTIOpa TPYHTOB.
HckmroueHus: OMyCKaloTCs MPU PACIIONOKEHUH TYHHENEH B Cla0bIX HEYCTONYMBBIX T'PYyHTaX.
[Tpu pacronoxeHuHn TyHHENEW Ha INIyOMHE MEHee TpeX JUaMeTpoB (IIPOJIETOB) HAJl LIEIBITON
CBOJIa JIaBJICHUE, TIEpeJaBaeMOe Ha TPYHT 00JIEIKON TYHHENs, HE TOJDKHO MPEBBIIAThH IaBICHUS,
OKa3bIBAEMOT'0 BCE MacCOW rpyHTa HaJ TYHHEJIEM.

11.7. PacueTsl 00f€NOK THAPOTEXHUYECKHX TYHHENEH MOTYT BBIMONHITHCS METOJAMHU
CTPOUTEILHOM MEXaHHKH, a TakKe€ METOJaMU MEXaHHMKH CIUIONIHOM cpenbl. B mocnennem
Cly4ae CJIeyeT MCIOIb30BaTh U3BECTHBIE YHCIIEHHBIE METO/IbI, TO3BOJISIOIINE YUECTh CIO0KHOE
Te0JIOTHYECKOE CTPOCHHE OCHOBAHUS, AHW3OTPOINUIO W HEIMHEHHBIE CBOWCTBA TPYHTOBBIX
MaTepHaoB.

Pacuer HeoOxoauMoO BEIMONHATE B cooTBeTcTBUU ¢ 10.4 n 10.5 Ha kaxxmoe U3 codyeTaHui
Harpy3ok. CJ0XeHue 3MI0p YCUIUM OT OTJIETIbHBIX HArpy30K JIs MOTYYEHUs CYMMapHOU 3MI0pbI
HE JIONyCKaeTcs.

11.8. beronHbie 00enku O€3HAMOPHBIX TYHHENEH ClIeyeT PacCUUTHIBATh HA MMPOYHOCTH B
MPEANONOKEHNH O00pa3oBaHUsi B O00JENKE IUTACTHYECKUX IIAPHUPOB U TMPOBEPATH Ha
TPEHIMHOCTOMKOCTD IO MPEIEIbHBIM COCTOSIHUSIM BTOPOIl TPYIIIHIL.

11.9. Tlpu pacuere 00A€NIOK MO MPEACTLHOMY COCTOSHHIO BTOPOW TPYIIIBI MPEACTbHYIO
IMIMPUHY PACKPBITUS TPEUIMH O00/EJIOK HAMOpHBIX M Oe3HamopHbix TyHHened | m Il kimaccoB
clenyeT MpUHUMATh Mo Tabnuie 9.



Tabauua 9

TpagueHT [lpenesibHAg WMPMHA PACKPHTHUSA TPEemuH, MM, U3 YCJIOBUS
HAMOPOB BOH
B obmenke J OOJITOBEUHOCTU OeToHa Ipu COXPaHHOCTM apMaTypH NpU
H| mopoxapBOOHATHOM MEJIOUHOCTH CYMMAapHOM KOHILEHTPAaLUU MOHOB
BOIBI-CPEIE, MI'—-3KB/JI Cl' u SO", mr/mn
0,25 1 2 u foJjee no 100 200 400 - 1000

HamnopHble TYyHHENM M HE3aTOIJIAeMble 4YacTuU 6e3Hanopme TyHHeﬂeﬁ PV HaJIN4YUU
IIOO3EMHEIX BOIO

5 0,1 0,18 0,35 0,4 0,35 0,3
50 0,07 0,15 0,32 0,4 0,35 0,3
300 0,05 0,12 0,23 0,3 0,25 0,2

HezaTonjageMele yacTM OOOEJIOK 6e3Hanopme TyHHeﬂeﬁ Ipm OTCyTCTBUNM
IIOO3EMHEIX BOI

- He orpaHuumBaeTcCsa 0,2 0,15 0,1
[lprMeuaHna
1. Bomow-cpeno¥, onpenendomely OOJTOBEUYHOCTL OeToHa UM apMaType B
obmeske, SBJISIOTCS:
npm H > H - BOJA BHYTPM TYHHEJIA;
i el
npu H < H - nomseMHasd BOIa.
i el
2. Ina ryHHesyieyt III, IV KJIQCCOB MpeneJIbHEE 3HAUEHMS PACKPHITUS TPelMH
cyjenyeT IHOPMHMMAaTbL COOTBeTCcTBeHHO B 1,3 wm 1,6 pasa OojabmmMmu, ueM

3HauyeHMs, [OpuBelIeHHHe B Tabjauie, HO He OGojee 0,5 mMm.

11.10. I'paguent Hanopa J,, B oOjenkax NPUHUMAIOT B 3aBUCUMOCTH OT Kod(dduiuenrta
¢mibTpanun k rpyHra:

J, =1 mpu k<10™ cm/c;

Ju :ih—Hel npu k >107 em/c,
k

rae H, - BHyTpeHHHI HAop BOJBI, M;
H,, - Hamop MoA3eMHBIX BOJ, M;
h, - TonmmHa 001eNKH, M.

B mnareppane 10 <k <107 3Hauenne J,, ompenenseTcs HHTEPIOMAIMEH.

11.11. JIns 3aromnsieMblx dYacTedl o0OAeNoK Oe3HANOpHBIX TYHHENEW IO YCIOBHIM
JOJITOBEYHOCTH O€TOHA M COXPAaHHOCTU apMaTypbl IIUPUHA PACKPBITUS TPEUIMH HE
OTrpaHUYMBAETCS.

11.12.  Cratuyeckue  pacyeThl  OOJEIOK  CJIEAyeT  BBINONHATH C  YYETOM
TPEUIMHOOOPA30BaHMS U TUNIACTHYECKUX Je(opMariuii:

00/1esIKi Oe3HATIOPHBIX TYHHENEH M OMOPOXKHEHHBIX HATIOPHBIX TYHHENEH M0 MpelelbHbIM
COCTOSIHUSIM TIEPBOW M BTOPOM I'PYII PACCUUTHIBAIOT C YUETOM >KECTKOCTH OETOHHOTO CEUEHHS



Ipy MOAyJe ynpyroctu 0eToHa B kKoncTpykiuu E, =0,7E,;

O0JeTIKM HANOpHBIX TYHHEJEH Ha JKCIUTyaTallMOHHBIE HArpy3Kd 110 MpeIebHBIM
COCTOSIHMSIM TIEpBOM TPYNIIBI PACCUUTHIBAIOT C YYETOM JKECTKOCTH apMaTypHOTO CEYEHHS
E, =E,.

[To mpenenbHBIM COCTOSIHMSIM BTOpPOW TPYIIBI OOJENKM HANOPHBIX TYHHENEH clemyer
PacCUUTHIBATE!

HETPEIMHOCTOMKHE - C yUETOM JKECTKOCTH apMaTypHoro ceuenus E, = E,;

TPELIMHOCTOMKHE - C y4eTOM kKeCTKocTu OeToHHoro ceyenus npu E, =0,7E, .

11.13. Pacuer 00nenok TyHHeNEH CleayeT BBINONHATH C YY€TOM B3aMMOJCHCTBHS HX C
TPYHTOBBIM MacCUBOM. JleopManimoHHbIe CBOHCTBA TPYHTA XapaKTepHU3yroTcs K03 hUIeHTom

yaenbHoro ornopa K uim npusenenusiM (9¢gdextuBHbiM) MoayieM nedopmannu rpynrta E; un

kodpdunuentom Ilyaccona v . [IpuBeneHHsIit MOIYIH AedopMaIii HEOOXOAMMO OTIPENENATh C
Y4E€TOM HEOJHOPOAHOCTH CBOWCTB TPYHTAa OT €CTECTBEHHBIX M TEXHOICHHBIX IPUYMH
(3aKkperuieHue TPYHTOB IIEMEHTAalUMeHd WIM HWHBIMU CHOCOO0aMH, NOSBIIEHUE HapyLIEHHOU
IPOXOJIKOM 30HBI U Jp.). 3HAYEHUSI XapaKTEPUCTUK IPYHTOB CIEAYET ONPEACISATh C YyUETOM HX
CBOMCTB IIpX BOJOHACHIICHUU HA OCHOBAHUM HATYPHBIX UCCIIETOBAHMI.

JUld HamopHbIX TYHHEJIEW KpPYroBOrO O4YEpTaHUs, pACIONAaraéMblX B OJHOPOIHBIX

M30TPOIHBIX TPYHTAX, MOIYJIb Aebopmaimu rpynta E, pomyckaercs onpenensts no Gpopmyine
E,=K,d+v), (6)

rae K, =Kr, - ko3¢ duuueHT yaenbHoro otnopa rpysara, H/cm2;

K - koaddumuent ormopa rpynra H/cm3;

I, - Hapy>KHBII paguyc 0OJeNIKu, CM.

JUia TyHHENEeH, paclojiaraéMblX B aHU30TPOIHBIX TIPYHTaX C OTHOUIEHMEM MOZYJEH
nedopmaiuu B pa3HbIX HampaBiieHHsX Oonee 1,4, pacdeTsl HEOOXOIUMO BBHITIOJNHSATH C YUETOM
AQHU30TPOIHH.

11.14. Jlepopmanmonnbie xapakrepuctuku rpyntoB K wmm E, nnsa tynneneit I u 11

KJIACCOB CJIEAyeT ONpENeNaTh Ha XapaKTEPHbIX HHKEHEPHO-T€OJIOTMYECKUX Yy4yacTKax Io
JTAHHBIM HATYpPHBIX MCCJIEOBAHUHN, BBITOJHEHHBIX METOJOM HAMOPHBIX BEIPAOOTOK, C TOMOIIBIO
YCTaHOBKM LIeHTpasibHOTrO HarpyxkeHus (YIIH) u uunmHapudeckoro ruipaBivMyeckoro ImraMia
(II'L), a Taxke MTAMIOB B COYETAHWU C CEHMCMOAKyCTUYECKUMHU U HPECCHOMETPUUYECKUMHU
METOJIaMHU.

Js tyrHenen III u IV knaccoB HamIeKUT MPEAyCMAaTpUBATh HATYPHBIE MCCIIEIOBAHUS
CeIICMOaKyCTHYECKMMH U MPECCHOMETPUUECKUMHU MeTo1aMu. JlomycKaeTcs TakKe UCIOJIb30BaTh
3HaYeHUs (PU3MKO-MEXaHMUECKUX XapaKTePUCTUK TPYHTOB, BBIABICHHBIX IPH MPOXOJKE
TYHHEJIEH B aHAJIOTUYHBIX MHKEHEPHO-TE0JIOTMYECKUX YCIOBHUSX.

11.15. [nsa nOpoeKkTHpoBaHMS TMAPOTEXHMUYECKUX TYHHENEH, paclonaracMblx B
MHOTOJIETHEMEP3JIBIX TPyHTaX, HEOOXOJUMO OMNpENeNiTh 3HaueHUs (U3NKO-MEXaHUYECKHX
XapaKTEPUCTHK TPYHTOB B MEP3JIOM U TaJIOM COCTOSTHUSX.

11.16. JIna npeaBapUTENIbHBIX PACYETOB 3HaUEeHHs KOX(PPUIUEHTOB yaeapHoro otnopa K
JUIst c1ab0TPEUIMHOBATHIX IPYHTOB JOMYCKAETCs ONPENENATh 10 PUCYHKY 2 WIIH N0 aHAJIOoraM.

[Tpumeuanue. B ouens cnaborpenHoBatbix rpyHTax f <= 10, a Taxke npu KoMOaitHOBOMA
IPOXOJKE TyHHeNs 3HadeHus K, MoIydeHHBIE [0 PUCYHKY 2, CllefyeT yBennunBaTh Ha 30%.
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11.17. B pacuerax 001eOK TyHHEJIEH HEOOXOIMMO YYHMTHIBATb COBMECTHYIO paboTy
BPEMEHHOMN Kpenu ¢ 00IEIIKOM.

11.18. Ilpu Ha3HAueHUM pacCUETHON CXEMbl OOJENKM TYHHENId U I'PYHTOBOI'O MAacCHBa
ClIelyeT Y4YUTHIBATh IIOCIEAOBATEIbHOCTh pa3padOTKU TpPyHTa M BO3BEAEHHUS DIIEMEHTOB
o0emnKy.

11.19. Ilpu mapannenbHOM pacloiOXKEHUH HECKOJbKUX TyHHEJEH B pacuere oOJeNKU Ha
IPOYHOCTh HEOOXOAMMO YUUTHIBATh M3MEHEHHUS HANpSIKEHHOTO COCTOSIHMS U MPOYHOCTHBIX
CBOMCTB IPYHTOBOT'O MaCCHBa, BBI3BAHHBIX IIPOXOJKON COCETHUX TYHHEIICH.

11.20. Pacuer OETOHHBIX M KeJI€300€TOHHBIX O00/EJIOK TYHHEJEH Ha TemmepaTypHble
BO3JICUCTBUS CIIEyeT BHITIOJIHSTH MPU pacueTHOM pasHocTu Temneparyp oonee 30 °C ¢ yuerom
HaOyxaHMs U TOJI3y4ecTu OeToHa.

11.21. Tlpu pacuere 00/€7I0K HAMOPHBIX U OE3HANOPHBIX TYHHENIEW MPOTHUBOJAABIICHUE
BOJIbI B IIBaX OETOHUPOBAHMS U B CEUYCHUAX MEXAY LIBAMH OCTOHUPOBAHUS HE YUUTHIBACTCS.

B cyxux u BOJIOHACHIIIEHHBIX, TMPAKTUYECKH BOJONPOHUIAEMBIX TpPYHTax C

koo puumentom duibrpammu K, <107 cM/c ¥ Hamope MOA3EMHBIX BOJ, HE MPEBHIIAIOIIEM

BHYTPEHHUN Hamop BOJAbl B TYHHENE, 3HAYEHUE IMPOTUBOAABIECHUS IOA3EMHBIX BOJ Ha
HEeTpeInHOCTOWKNEe 001eKu P nomyckaercst onpenensts no ¢popmyie

P=(H,-Jsh)r:,

rae J,, - rpaaueHt Hamopa B obnenke, onpeaensemsiii mo 11.10;
h, - TonmmHa 00eNKY;
V¢ - KOOQQUIHUEHT HaJle)KHOCTH 110 Harpy3Kam, IpuHUMaeMsblil paBHbIM 0,9.

11.22. TonmuHy JOTKa M CTEH TYHHENs, IOABEPKEHHBIX BO3ICHCTBUIO BIIEKOMBIX H
B3BEILIEHHBIX HACOCOB, CJIEAYET Ha3HA4YaTh C YYETOM BO3MOKHOCTH UCTHPAHMSL.

11.23. Ilpu npoeKTUPOBAHNUHN BHICOKOHAIIOPHBIX BOJAOCOPOCHBIX TYHHEJIEH U MX 3aTBOPHBIX
KaMep HeoO0XOAMMO TPOU3BOAMTH CIEAYIONIME pacyeTbl, CBA3aHHBIE C MPOTEKAHHEM
BBICOKOCKOPOCTHOTI'O ITOTOKA:!

10 00eCreyeHHI0 KaBUTAIMOHHON 0€30I1aCHOCTH COOPYKEHHS,



[0 OMpEACNCHUI0 TUAPOJUHAMUYECKUX HArpy30K, XapakTEpHU3yeMbIX 3HAUYCHUEM
OCPETHEHHOW  THUAPOJWHAMUYECKOW  HArpy3KH, CTAl[AOHAPHBIX W  HECTAIlMOHAPHBIX
MyJBCUPYIONINX HATPY30K, CTETICHH PA3BUTHS KaBUTAIMH MPU OOTEKAHWU MOTOKOM DJIEMEHTOB
KOHCTPYKITUH U 3aTBOPOB;

IO OIEHKE JMHAMHUYECKUX HAIMPSHKCHUN B DJIEMEHTaX KOHCTPYKIINU;

3aTBOPOB U CTAITBHBIX OOJUITOBOK 3aTBOPHBIX KaMep Ha BBIHOCITHBOCTD.

11.24. B HanopHBIX TYHHENAX, UMEIOLUX KPYIJIOE MIONEPEYHOE CEUYEHUE, IPU OTHOILIEHUU
BHYTPEHHETO JaBJIeHUs K K03 duuuenTy yuneapHoro ornopa, P/K <1/7 pacder obxenku Ha

IIPOYHOCTh Ha JIEWCTBHE BHYTPEHHErO JaBJICHUS MOXXHO HE IMPOU3BOJUTH, TaK Kak OHO
MOJTHOCTBHIO BOCIIPHHUMAETCSI TPYHTOM TIPH YCJIOBUHU COOJIIOJCHHUS TPEOOBAaHUS JOCTATOYHOCTH
3arnyOsieHust TYHHES.

11.25. Cunbl TpeHHUs W CHEIUICHHS MEXIY TYHHEIbHOH OOJENKOil M IpyHTOM CIeayeT
YVUUTHIBATh B CIIy4asix, KOTJa MPOEKTOM IMPEAyCMaTPUBAIOTCS MEPONPUSATHUS, 00ECIIeUNBAOIINE
HAJICKHBII KOHTAKT 007enku ¢ rpyHTOM. llpm 3TOM mepemaBaeMble Ha TPYHT KacaTelIbHbBIE
HaIPSKEHUS HE JOJKHBI MPEBbIIATh IPEIEIbHbIE CIBUTAIOIINE HANPSIKEHUS 17151 TPYHTA.

Pacuerbl TyHHenel, pacnojaraéMbIX B CKajJbHBIX M IOJYCKaJbHBIX MAaccHBaXx,
OCNabJIeHHBIX CHUCTEMaMH TpEUIUH, ClIeAyeT, Kak MpaBuUjIo, MPOBOAUTH Ha 0aze (u3nYecKu
HEJIMHEWHBIX MoOjeliell ¢ y4deToM (akTopa BpeMeHU (PEOJIOTHYECKHX CBOWCTB TPYHTOB). B
pacuerax TyHHenei | xmacca ceuenmem 60 M2 u Ooiiee HEOOXOIUMO YUYHMTHIBATH JAHHBIE 00
M3MEHEHUU HaNpsyKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHUSI TPYHTOBOI'O MAacCHBa, BBI3BAHHOI'O
MOCIIE0BATEIHHOCTHIO MTPOXOKU BHIPAOOTKH U BO3BEICHUS DJIEMEHTOB O0ICIKH.

[Tpu 6:M3KOM MapauIeTbHOM PACIOI0KEHUN HECKOIBKIX TYHHENEH B pacueTre 00JeNKy Ha
MPOYHOCTh HEOOXOAMMO YYHUTHIBATH M3MEHEHUS HAMPSHKEHHOTO COCTOSHUS, MPOYHOCTHBIX U
e OpMaLMOHHBIX CBOMCTB TPYHTOBOT'O MacCHBa, BBI3BAHHBIE TPOXOAKON COCETHUX TYHHENEH.

11.26. Ilpu pacuere 00aeNKM TyHHENs Ha celcMHUYEeCKHe BO3IEHCTBUS JOMYCKaeTCs
BO3MOXXHOCTh BO3HHMKHOBEHHSI MECTHBIX OCTaTOYHBIX JedopManuil (TpeuluH, CKOJIOB,
CMEIIEHMI), He NPUBOJAIIMX K OOpYIIEHHIO yacTeil OOJEeNKM M HE HapylaloMMX OOIIyIo
OPOYHOCTh M YCTOMYMBOCTh KOHCTPYKIMH. YYacTKM HapylleHUus OOAENKH MOJJIeKaT
BOCCTAHOBJICHHIO.

[Tpunoxenne A
(pexomenyeMoe)

PACYET OBJIEJIOK TYHHEJIEH T10 TTIPEJEJIbHBIM COCTOSHWAM
I[TEPBOU I'PYIIIIbI ITPU ITIPEABAPUTEJIBHBIX PACHETAX

A.1. PacueT GETOHHBIX U 5K€1€300€TOHHBIX 00IETIOK MPOU3BOIBHOTO OUEePTAHUS

B pacuetHOl cxeme, Kak paBUIIO, IPEAIIONAraeTCs, YTO Harpy3Ky, B TOM YHCJIE U TOPHOE
JaBJICHUE, 3aJaHbl, a OTIOpP TIpyHTa OIpPEACIIeTCS KaK peakUHs YIPYroro OCHOBAHUSA.
Bo3moxxHble TpocTeiiine pacyeTHble CXEeMbl OOJENOK KaK CTEP)KHEBBIX CHCTEM B YIPYroi
cpelle C OAHOCTOPOHHHMMH CBSI3IMU IIOKa3aHbl HAa pUCYHKE A.1.
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Pucynok A.1. PacueTHble cxeMbl 00/1€10K TyHHeNeH

Pacuer mnpoyHOCTH cieqyeT BBIIOJHATH HAa pacyeTHble HArpy3kd (C  y4eToM
KOA((UIIMEHTOB HAJEKHOCTU IO Harpy3kam) B COOTBETCTBMM C TpeOoBaHUsIMU pazjena 10,
KECTKOCTh MpHHHUMaTh B cooTBercTBUU ¢ 11.12, kosd¢umueHtsl oTmopa TrpyHTa - B
coorBercTBum ¢ 11.13 n 11.16.

Pacuer ceyeHnii 00€I0K M ONpEEICHNE HEOOXOAMMON TUIOMIAH CEYEHUSI apMaTyphl A

cnenyet mpousBoauTs mo CIT41.13330.

A.2. Pacuer cranexene300eTOHHBIX, KENE300€TOHHBIX, APMHUPOBAHHBIX HAOPHI3T-
OCTOHHBIX W JKEJIE30TOPKPETHHIX OOJIEJIOK HAMOPHBIX TYHHEJEW KPYyroBOrO OYEpTAHHS Ha
HaYyaJIbHBIX CTAAUSIX MPOEKTUPOBAHUSA

Ha nHaganpHBIX CTaaMsaX MPOEKTUPOBAHMUS PACUET HANOPHBIX TYHHEJIEW BBIITOJHSETCS IO
npUOIKEHHBIM (OpMyIiaM, KOTOPBIE YUUTHIBAIOT TOJBKO BHYTPEHHEE JaBJICEHHE, TOCTOSHHOE B
npeJienax ceueHusl.

[Tnomans ceuenus paboueit apmarypsl A, cM2, Ha 1 cM AJMHBI TYHHES:

pu COOJIIOJIEHUH YCIOBUS

> yCKOriRS

> (A.1)
ylcynpgre Es

qz

omnpenensiercs mo popmyie

T R :
&=7/n7/lcpw1rl_&S y_K"r' ,(A.2)
7R R E

S S

npu HecobmoaeHnn ycnosus (1) - mo gpopmymne



_ Y2 Puili A%sRy _ pghqzre
7.R. R, 100yR.’

S

A (A3)

rae p,, - pacuyeTHOE BHYTPEHHEE NABJICHHUE BOABI C YY4ETOM TI'MAPABIMYECKOrO ynapa B
IIepUOJ HOpMaJIbHOM dKcIuryaranuu, Mlla;

h,, - paccTosHue OT MENBITH CBO/IA TYHHENSA JI0 TOBEPXHOCTHU 3€MIIH, CM;

R
apmarypsl, MIIa;

A,, - mIomaab CeUEHUs CTAIbHONW 000I0UKHY, cM2, Ha 1 CM JAJIMHBI TYHHEJIS,;

., E, - pacdeTHO€e CONPOTHBIECHHE apMaTypbl Ha PacTSHKEHHME M MOAYJb YIPYrOCTH

R, - pacuerHoe cOmpOTHBICHHE CTalIbHOM 000104k, mpuHuMaemoe nmo CII 16.13330,

MllIa;
K, - k03 dHuLueHT yaeabHoro oTnopa rpyara, H/em3;
£ - INIOTHOCTh TPYHTA, KI/CM3;
Ver Var Ve - K03 GdULMEHTHI, IpUHUMaeMble cornacHo 11.3.
Eciu no dopmynam (A.2) unmn (A.3) A <0 (T.e. pacueTHOl apmarypsl He TpeOyeTcs H

BHYTPCHHEE JIaBJICHHE BOJBI IOJHOCTHIO BOCIPHHUMACTCS TPYHTOM), CIICAYET NPUHUMATH
3HaueHue A, 10 MUHHMaJbHOMY IPOLIEHTY apMUpPOBaHUs coraacHo 7.18.

A.3. Pacuer craibHBIX 000JI09€K KOMOMHHPOBAHHBIX O0JICJIOK C HAPYKHBIM MOHOJUTHBIM
0eTOHOM

A.3.1. Mapku ctaiu Jjsl CTaIbHBIX 000JI0YEK U KOJICI[ XKECTKOCTH CIIEAYET MPUHUMATH I10
Tabauie A.1.

Ta6muma A.1
Mapka T'OCT TonmmHua Kareropmsa cranm Opu pacdeTHOM
cTanu JIMCTOBOTO Temnepatype t, °C
npokaTa, MM
t >= -40 |-40 > t >= -50(-50 > t >= -65
Cr3Tnc T'OCT 14637 10 - 30 5 - -
T'OCT 380

CrbTnc TOCT 14637 10 - 30 2 - -
0912 T'OCT 19282 10 - 32 12 - -
09r2cC T'OCT 19282 10 - 60 12 13 15
10XCHL TOCT 19282 10 - 40 12 13 15

[lpyMeuaHnsa

1. BrHak "-" o3HauaeT, UYTO IAaHHYI MapKy CTaJiM INPM yKa3aHHOM pPacCyeTHOMU
TeMInepaType NPMMEeHATb He CJIenyeT.

2. TIlpym HanjexalleM TeXHMKO-3KOHOMUYECKOM OBOOCHOBAHUM OOonycKaeTcs
IIPMMEHATL CTaJlb IPYITUX MapoK.

A.3.2. CranpHbIe 000JIOUKH CIIEAYeT PacCUUTHIBATh HA JIEUCTBHUE BHYTPEHHETO JTABJICHHS
BOAbl B TYHHENE, HApyXHOTOo [aBJIEHMs IOA3EMHBIX BOJ, pacTBopa (IpH LEMEHTalUH) U
CBEKEYJIO)KEHHOTO OETOHAa C Y4YeTOM TEeMIIepaTypHBIX BO3JICHCTBHM, a TAaKXKe Ha JCHCTBHE
COOCTBEHHOTO Beca M HArpy30K OT MEXaHU3MOB IpPU MOHTaxe obOonouku. [Ipu pacuere



CTaJIbHBIX 000JI0YEK JeWCTBHE TOPHOTO AABJICHUS HE YIUTHIBACTCSI.
Koa¢dunueHT HageKHOCTH 110 HArpy3ke y; , K0O3(GGHULNUEHT HaIeKHOCTU 110 Ha3HAYEHHIO
COOpYXKEHUS Y, U KOIDPUIHUEHT YCIOBUH pabOTBl y, CleAyeT HPUHMMATh COIJACHO

tpeboBanusm 10.8 u 11.3.
[Ipumeuanue. 3HayeHue kodduimenra ycioBuil paboTel y, NPHUBEAEHBI A pacuera

CTAJILHBIX 000/104€EK O€3 ydu€Ta MECTHBIX HaHpH)I(eHHI;'I.

A.3.3. PacueT Ha MPOYHOCTH CTAIbHBIX 000JIOUEK CIEAYET BBIOIHATH 10 popmyIie

R
\/O'XZ ~o0,0,+0° < Ve , (A4)
n
IIPU 3TOM HEOOXOIMMO COOJII0/1aTh YCIOBHUS:
o, S—Ry‘: ; O, S—Ryc
7 Vn

rac o,, o0, - HOPMaJIbHBIC HAIPSKCHUA COOTBETCTBCHHO B ITOIICPCYHOM H IIPOAOJIBHOM

ceueHusx obomouku, Mlla;
R - pacuernoe comporuBnenne, Mlla, mpuHMMaeMoe TpH pacueTax Ha BHYTpPEHHEE

JIABJIEHUE C YYETOM OTIOpa TPYHTa PaBHBIM —-, a IPU pacueTax Ha BHYTpEHHee AaBlieHHe 0e3

u

y4€Ta OTIopa IrpyHTa U Ha HAPYKHOC JaBJICHUC - Ry ,

R,» R, - pacueTHblc CONPOTHBICHHA CTalM PACTHKEHHIO, CKaTthio, u3ruly, Mlla,
COOTBETCTBEHHO IO BPEMEHHOMY COIIPOTHUBIICHHIO U IO MPEAEy TEKY4eCTH, IPUHUMAEMBIE 110

CII 16.13330;
7, - KOX(Q(QUIUEHT HAAEKHOCTH OIS DIIEMEHTOB KOHCTPYKIHH, PACCUUTHIBAEMBIX Ha

MIPOYHOCTH IO BPEMEHHOMY CONPOTUBJIEHUIO, paBHbIil 1,3.
A.3.4. HopmansHoe HampspkeHue o,, MIla, B IpOAONBHBIX CEUEHHSIX OOOJIOYKH OT

BHYTPEHHETO JIaBJIEHUS BOJIbI CIEAYET ONpPENEsATh M0 hopMyiam:

pwirm +ar Kor
O'Z = — .
t+4,33-10°r K_,

(A.5)

rae p,; - pacdeTHoe BHyTpeHHee AaBieHue Boasl, Mlla;

I, - CpeHUil paauyc 000JI0UKH, CM;

t - ToNIUHA CTEHKH 000JI0YKH, CM;

a, - PAaCUYETHBIN paJualbHBIN 3a30p MEKIY 000JI0UKONH U OETOHOM, CM;

K, - IpuBeneHHbIH K03 GHUIKEHT yaeabHOro otnopa rpynra, H/cm3, onpenensemMslii o

dbopmyre

1
“o=1 10
Sne 4
Eb IFm Ko

I, - Hapy>XHBbIN paanyc OETOHHONH 00ONMBI, CM;



E, - Moayns ynpyroctu 6erona, Mlla;

a I
6) Ipu OTCYTCTBUM OTIIOPA TPYHTA WM pu — > 4,33-107° %
rm

T
o, = Puln (A 7y
t
A.3.5. PacueTHBIli paauaibHBIA 3a30p MEXAy O00JIOUKOH M OETOHOM a,, CM, CIeayeT
oTpeAeIaTh o Gopmyre

a =a,+a,+a,, (A.8)

rie a,, 4a,, &, - COCTaBIAIOIIME pPaJUaIbHOIO 3a30pa COOTBETCTBEHHO OT
TEMIEPATYPHBIX BO3JCHCTBUI, ycalku O€TOHA U TIOJI3Y4ECTH TPYHTA, CM.
CocraBismomyro 3a3opa OT TEMIIEPaTypHBIX BO3JCHCTBUH @, ClELyeT ONpPEAEIATh IO

dbopmyie

a,=156-10"r (t__ -t ), (A.9)

min
rac tmax - HaI/I6OJ'IBH_Ia}I TEMIICpATypa B TYHHCIIC ITPU 3aII0JIHUTEILHON OEMCHTAallMH, OC;
tmin - MUHUMaJIbHAA TCMIICPATYypa BOAbI WK BO31yXa B TYHHCIIC, °C.

COCTaBJ'IHIOH_[I/IC 3a30pa OT yCaJdKu OeToHa ar2 U TOJIBYYCCTU I'PYHTA ar3 , OIIPCHACIACMBIC

10 JaHHBIM HCCIIEOBAaHMUH, CIEIyeT YYUTBHIBATh TOJBKO NPH pacdeTe Ha OCOObIe COYETaHHS
Harpy3ox.
JIns mpeiBapUTENBEHBIX PACUYETOB IOMYCKAETCS MPUHIMATh

a, =3-10"r, . (A.10)

A.3.6. HopmansHoe HampspkeHue o,, MIla, B IpOAONBHBIX CEUEHHSX OOOJIOYKH OT
HaApY>KHOTO JAaBIICHHS CIETYeT ONMPEIeIsATh 10 popMyIie
Pwerm

0, =220 (A1)

rae P,, - pacueTrHoe HapykHOe naBieHue, Mlla.

A.3.7. HopmansHoe Hampspkenue, Mlla, B momepeyHOM ceueHHMH OOOJIOUKH CIEIyeT
OIPENENSTh:
OT TeMIIepaTypHBIX BO3AEHCTBUI - 110 hopMmyie

o, =-2,52t,, (A.12)

rae t, - pacueTHsId nepenay remneparyp, °C;
OT CTECHEHHS TIOTIepeuHOoi nedopmanuu - mo popmyiie

o,, =0,30,.(A.13)



A.3.8. PacueTHblii nepenaz TeMueparyp t, cieayer onpenenars no GopMynam:

IIPYU TIOBBILLIEHUN TEMIIEPATypPBI

td = tmax b min > (A 14)
IPY IOHKEHUH TEMIIEPATYPBI
ty =toin =t ma > (A-15)
rac tmax' tmin - COOTBETCTBECHHO HaWOOJbIIAs M HaUMeEHbIIAs TEMIIEpATypa BOJbI WA

BO3/yXa B TyHHeune, °C;
t t - COOTBETCTBEHHO HamOOJIblllasi W HAaWMEHbINIAsg TeMIlepaTypa OOOJOYKH B
nepuoj oberonuponanus, °C.
A.3.9. MecTHble HanpsKEHUs, BOZHUKAIOIIIKE B CTaIbHOM 000J0uKe Y pedep KEeCTKOCTH, a
TaKXe B MECTax repenoma (1o yriiom He 6osee 10°), nomyckaercsi He yYUTHIBATb.
A.3.10. Pacyer Ha ycTOMYHUBOCTh CTAILHOM 000JIOYKHY MPH JEHCTBUHU HAPY>KHOTO JaBIICHUS
P, » MIla, cienyer BEIMOMHATH 1O hopMyIIe

b,max ! b,min

0, <Pt (A 16)

Tn

rae P, - KpUTHYECKOE HapykHOe nasnenue, Mlla;

¢ - Ko dUIMEHT, TPUHUMaeMblii 1o Tabnune A.2.

Tabmuma A.2
p r /tR 0,5 0,75 1 1,5 2 2,5
cr m yn
nserTa 1 0,9 0,8 0,6 0,5 0,4

IIpu Poln > 2,5 cienyeT NIpuHUMaTh
yn

Rn
Pyl =—

rae R, - HopMaTuBHBIN mpesen Texy4ecty cram, Mlla.

A.3.11. Kpurnueckoe HapyKHOE€ [aBJIEHHWE INPHU OTCYTCTBHUU KOJIEL[ JKECTKOCTH W IIPH

—>2 (tme 1 - paccTosHME MEXIY KOJBIIAMH, CM) CJIEIYeT ONpenessaTh 1Mo TrpadukaM Ha
m

pucynke A.2. Pa3pemiaercs Takke B 3TOM cCllydae BBINOJHATH PAacueT Ha YCTOMYMBOCTH IO
CTaHJIApTHBIM Mporpammam Ha IBM.



. 2 2
P MITa (xre/em’) P MIa (krc/cm ) Po MITa (KI‘C/CMZ)

3509 = 3,5(35) 3,5(35)
3,0 30) 3.0030) 3.0(30 y
2,5(25) 2,5(25) n 2,5 (25)1 _
R,,=230 MITa (2300 rrc/en) 'R =310 MITa (3100 o TR R=450 MI1a (4500 irclen’)
2,0(20) E 20 20) [N 2,0 20
I [ 1T
‘ M a4 i e wiie 8108
1515 o107 =0 s N Y 10%=0 5 5)HH Py 107=0
%, NEIEY . m 4
TN 2 3 6 10 55/2 3610 23610
1,0 (10) ; 1,0(10) u; 1,0 (10) T
0,5 (5) om0 (5) L 0,5 (5)
LAl 11
T 0 LT

0 i 0
50 75100125150 175200 225, /tcm 50 75 100 125 150 175200 225, /tem 50 75 100 125 150 175 200 225r,/t.em

(R,, - HOpMaTHBHOE CONPOTHBIIEHHUE IO MPEJIEITY TEKYIECTH
cramu, MlIla; a, - pacyeTHBIN paJuabHBIN 3a30P MEXKIY CTCHKOU

000JI04KH ¥ OETOHOM, CM; I - CPETHHI paanyc 000I0UKH, CM;
t - ToNMHA CTEHKH 000JI0YKHU, CM)

Pucynok A.2. I'paduku 3aBHCUMOCTH KPUTHIECKOTO HAPYKHOTO
JaBJIEHHUsA P, OT OTHOCUTEIBbHOMU TOJIIMHBI CTCHKH I, [t

A.3.12. Kputnueckoe HapykHoe nasieHue P, Mlla, npu Hanuyum Koiel KeCTKOCTH

CIIeIyeT ONpeeNaTh o Gpopmyrnam:

npu O,SSI—SZ
rm
3
tft )2
pcr:0’92EsI r— ,(Alg)
|
npu —<0,5
rm
2
pcrzESl 21 ~+0,092 A3 nj(hi) , (A.19)
r,|n,m r, m

rae E, - monyns ynpyrocru cranu, Mlla;

n, - YUCIIO BOJH, OOPa3yIOUIMXCS NMPU CMATUM 0OOJIOUKH, TOJOMpAeMOe TaKuM 00paszoMm,

YTOOBI NOJIyYUTh MUHUMAJIHOE 3HAUYE€HUe P, ;

2
n |
m=1+ =
7T,



A.3.13. Konpua ’XeCTKOCTH HAJUIEKUT IPOEKTUPOBATH MHUHUMAJIBHOIO IOMNEPEYHOIO
CEUEHMsI C 1IeJIbI0 YMEHbIIEHUS rabapuTOB BHUIIOMKH.

Pexomennyercs mpenycMaTpuBaTh aHKEPOBKY KOJIEI JKECTKOCTH B OeToHe. B cmywae
HEBO3MOXXHOCTH aHKEPOBKH PACYET KOJIbIIA )KECTKOCTHU MPSIMOYIOJIbHOIO MONEPEYHOI0 CEUECHUs
CJIeZyeT MPOU3BOAMTH O hopMyIie

v pwelsrm 1+LZ +£25aflg Ry,(A.20)

n
7CAY I I

rae Yy, - pacCTOAHHUC OT IICHTPaA TAXKECTH CECUCHUA KOJbIa 0 HauoOoce YAAJIICHHOT'O

BOJIOKHA, CM;
x - xo3dduument, omnpenensemsiii mo rpaduky Ha pucyHke A.3 B 3aBHCHMOCTH OT

3HAYEHUH:
D, = 7oPe S (A21)
t J
E.|0,092| — | +—%

Vels r rl
a,

a, = ,(A22)

ar + pwelsrmrryn

7.EA

r, A, J, - COOTBETCTBEHHO pajuyC LIEHTPAIbHOW OCH, CM, IJIOLIA]b, CM2, U MOMEHT

VHEPIUH NOIEPEeYHOro CeUeHHUsI KOJIblia C MPUCOSANHEHHBIM NosickoM JutnHoi |, =1,56, frmt +1,,
cM4;
a, =0,0025r,, - HauaIbHOE OTCTYIUIEHHE PaJHyca KOJIbIa OT TEOPETUYECKOTO.
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Pucynok A.3. I'paduk 3aBucuMocTr KodpuuueHra y
oT P, Ipu a, = const

[Ipunoxenue b
(pexomenxyeMoe)

PACYET OBJIEJIOK TYHHEJIEH I10 TTIPEJEJIbHBIM COCTOSHUAM
BTOPOMU I'PYIIIILI ITPU ITPEABAPUTEJIBHBIX PACHETAX

b.1. Pacuer OeTOHHBIX U KeJIe300€TOHHBIX 00/IEJIOK MPOU3BOIBHOTO OUEPTAHUS

Pacuer cnenyer BBINOJIHATL Ha OCHOBHOE COYETAHME HOPMATHUBHBIX HArpy3ok B
coorBercTBUM ¢ pazaenamu 10 m 11 c¢ ydyerom koadduimeHTa OTHOpa I'PYHTA, JKECTKOCTh
CeYCHUs MPUHUMAaETCs cormacHo 11.12.

[To momydeHHBIM ycHIUSAM (M3rHOArOIIM MOMEHT M HOpPMaJIbHAsi CHJIa) HEOOXOAUMO
BBITMIOJTHUTH pacueT o 00pa30BaHUIO U PACKPHITHIO TPEIIHH.

TpemuHocTolikre 00JeNKH, MPOEKTUPYEMbIEe JUIsl YCIOBHUH, oTBeuaromux /.15, cremyet
nposepsats o CIT41.13330.

b.2. Pacuer TpemMHOCTOMKMX OETOHHBIX M JKEJIE€300€TOHHBIX OOJENIOK HAalOPHBIX
TYHHEJIEH KPYrOBOI'O OYEPTAHUS Ha HAYaJbHBIX CTaUSAX MPOECKTUPOBAHUS

Tonmuny obnenku h, , cM, crieayeT BRIYUCIATE 10 GopMyam:

npu ko> duIMenTe yaenpHOro oTnopa rpyara K, <2000 H/em®



f Puin K
h =— win__—o | (B.1)
‘ 1_}.307/“! 7cRbtn Ek

R

btn

rae p,,, - HOpMaTHBHOE BHyTpeHHee JaBieHue Boabl, MIla;
E, - Moxyns ynpyroctu marepuana ooaenku, npuHuMaemslil pasaeiM O, 7E, , Mlla;
R,, - HOPMaTHBHOE CONPOTHUBJIEHHE MaTepHana OOJEeIKU Ha PacTsHKEHHE, IPUHIMAEMOe

o CII 63.13330 B cooTBeTCTBUH ¢ Ki1accoM OetoHa, MIla;
U - KOOPPUIIMEHT apMUPOBAHUS CEUCHUS;

B OYeHb CI1aBOTPENIMHOBATHIX IpyHTax mpu K, > 2000 H/cm®

hk — ri(pwin — Kog) , (BZ)

7.Rom 1+:§J’u +K ¢

0
btn

e € =0,25-10"y,R, 19(0,05K, +10).
b.3. PacueT TpemmHOCTORKHUX 00ICIIOK 13 HAOPHI3r-0ETOHA HA BHEIITHEE JIaBJICHHE
Tonmmuny Hecymux 001en0K 13 Habper-oetoHa h, , M, cienyer onpenensats no Gopmyie

h, =0,35a ,(B.3)

rae g, - HOPMAaTUBHOE 3HAYCHHWE BEPTUKAIBHOrO ropHoro pasnenus (cM. 10.12), MIla.
[Ipu cneunasbHOM OOOCHOBAHHMM JIOMYCKAETCS OMPENENATh TOPHOE [aBICHHE W3 YCIOBHS
00BeMa BO3MOYKHOTO BBIBaJIa MEKy aHKEpaMHU;

Pye - OCTaTOYHOE TUAPOCTATUYECKOE MAABJICHUE BOJAbI C YYETOM CHIKEHMS YPOBHS
MOJI36MHBIX BOJ] IPEHAKHBIMH WITH IPYTrUMH MeponpusatusiMu, Mlla;

R HOPMAaTHUBHOE COMPOTUBIICHHE HAOPBI3r-OETOHA Ha OCEBOE pACTsHKEHUE IpHU
IPOEKTHOM KJ1acce OETOHa, OTPEIeISIEMOM I10 MPOYHOCTH Ha pacTsokeHue, MIla;

7. - KOOQQUIUEHT yclIoBUN paObOThI, IPUHIUMAEMBbIH paBHBIM AJIs1 apMUPOBAHHOM 00AEIKH

btn

- 1, st HeapmupoBanHoii - 0,6;

@ - Imar aHKepoB B TPOJOJBHOM M TIONEPEYHOM HAMPABICHUSX, MPUHUMACMBIN
HAaUMEHBIINUM (HO HE MeHee | M) UCXOMs U3 YCIOBHIA:

a) o0pa3oBaHus TPYHTOBOTO CBOJIA - 1O (hOpMyJie

a

k
a=I —ﬂ(la +b), (B.4)
c

rae |, =h, +l, - nuna ankepos, M;

h,, - ryouna napymenHoi 301b1, M (cM. 10.12);

|y
-0,7 m;

b - mposer BeIpabOTKH, M;

C - CUEIUIEHHE TpyHTa, IPUHUMAEMOE II0 JAHHBIM HAaTYpHBIX MCCIEIOBaHUN; Ui
npeBapUTENbHBIX pacyeToB aomnyckaeTrcs npunumars ¢ = 0,03, MIla;

- TIIyOMHA 3a1e]IKA aHKEPOB 3a TPEeIebl HapYIICHHOW 30HBI, MpUHUMaeMas paBHo# 0,5



k, - koadbdunuent, pasusiii 0,2 - 0,25 st BeipaboTok I popmer cevenns u 0,25 - 0,3 - nua

OCTaJIbHBIX (POPM CEYCHUS (CM. PUCYHOK 1);
0) YCTOMYMBOCTH IPYHTOB MEXIY aHKEpaMH - 110 hopmyJie

I c
a=-= |—;(b.S5
3 (b.5)

qzn

B) IPOYHOCTH 3aKpEIUICHUs aHKepa - 1o popmyrie

N
a= [—,(B.6)
pah,
rac Na - Hecylasa CIIOCOOHOCTh aHKCpa, paBHasd OJIA JKeIe300CTOHHBIX AHKECPOB

MIPOYHOCTH CTEPIKHs aHKepa Ha pa3phIB, Ui OCTalbHBIX aHKepoB - 80 - 100 kH;

£ - IIOTHOCTh TPYHTA, KI/cM3.

b.4. Pacyer mmpuHbl pacKpbhITUS TPEUIMH B OCTOHHBIX 00JI€JKaX HAMOPHBIX TYHHEJEH
KpyroBOT'O OUYEpTaHUs

HlupuHa packpbITUS  TpPEUIMH &

wc» MM, B OCTOHHBIX O0JelKax TYyHHeH,

MpelyCMaTPUBAEMBIX B OJHOPOIHBIX TPEUIMHOBATHIX TPYHTaX WIM JPYIHX TpyHTax,
YKPEIUICHHBIX [IEMEHTAIUEH, IOJDKHA OMPEACISATLCS 110 (hopMyIie

pwin

0

a,. =100c,,, , (B.7)

re C,, = 0,28+ 625 un <1
KO
B.5. Pacuer mmpuHBI pacKphITHS TPEIIUH B KEIE300CTOHHBIX OO0JCIIKaX HAMOPHBIX U
0e3HAMOPHBIX TyHHEEH
[upuHy pacKpbITHS TPEIUH &

oc» MM, B JKEIE€300€TOHHBIX OOJEIKAaX HANOPHBIX H

0e3HanOpHBIX TYHHEJIEH CIIeIyeT pacCUUTHIBATH IO (popmyIie

e = aﬂn%l 7(4-100u)\d , (5.8)

S

rne o - KOXQQUIMEHT, YYUTHIBAIOIIAN BIMSHUE TPEUIMHOBATOCTH CKAJIBHOTO TPYHTA,
CIIOKEHHOTO M3 OJIOKOB, M NMPUHMMAEMbI B 3aBUCHMMOCTH OT MOJYIsl TpeUHOBarocTH M;:
a=1mpu M;25; a=2 npu M, <1. B unreppanie 1<M; <5 3Havyenus « NpUHUMAIOTCS
UHTEPHOJIIIHEH;

f - xo3huUIMEeHT, NPUHUMAEMBbIH JJIs LEHTPAIbHO M BHEIEHTPEHHO PACTIHYTHIX
AIIEMEHTOB - 1,2, 111 BHEIIEHTPEHHO CXKAThIX M U3TH0AaEeMBbIX 3JIEMEHTOB - 1;

1 - K03(h(UIMEHT, TPUHUMAEMBI PaBHBIM MPU CTEPKHEBOM apMmaType MepuoaAnYecKOro
npodwis - 1, mpu rnaakoi apmarype - 1,4,

O, - HallpsDKEHHE B PACTAHYTOM apMaType 0e3 ydeTa CONpOTHBICHUS OETOHA PACTIHYTOM

30HEI ceueHus, MIla;
O, - HadaJbHOE PACTITUBAIOLIEE HANPSDKCHUE B apMaType OT HaOyxaHusl OeToHa: A

KOHCTPYKLUH, HaxosdIuxcsi B Bouxe, 0O, =20 MIla; nms KOHCTPYKIMH, MOABEPKECHHBIX



JJIATCIIPHOMY BBICBIXaHHIO, B TOM YHCJIC BO BPEMA CTPOUTCIILCTBA, Oy = 0 ,

A

U - KOOPOUIUEHT apMUPOBAHUS CEUEHUs, TPUHUMAEMBI PaBHBIM [/ = oh’ HO He Ooree

0,02 (3mecp A, - HeoOXoAguMas IUIOIIAAb CEUEHHs apMarypsl, OIpeleNseMas COIIACHO

[TpusaoxeHnto A WM IPUHUMaeMasi B COOTBETCTBUH ¢ 7.18);

d - Tnamerp cTep)KHEH apMaTyphl, MM.

Hanpsxenus B pactsiHyTOl apmarype o, , MlIla, cinenyer onpenensars no popMyaam:
JUTSL U3THOAeMbIX 3JIEMEHTOB

M
o,=—,(b.9)
Az
JJIA LIGHTpaJIBHO paCTﬂHYTI)IX 3JICMCHTOB
N
o, =—",(b.10)
A

AJI1 BHCHCHTPCHHO PACTAHYTBIX U BHCHCHTPCHHO CKATBIX 3JICMCHTOB

o = N, (e £2)

S

, (B.11)

rre M_, N, - HopMmaTuBHBIE U3rHOAIOMU MOMEHT M IPOJOJBHOE YCHIIUE
COOTBETCTBEHHO;

Z - IUIEYO BHYTPEHHEW Maphl CWJ, NPUHMMAEMOE IO pe3ysbTaTaM pacueTa CE4eHMs Ha
POYHOCTb.

OmnpenensieMasi pac4eToM IIMPHHA PACKPBITHSI TPEILIMH J0JKHA ObITh HE Oojiee 3HaueHuil,
MPUBEICHHBIX B Tabmue 9.

[Ipumeuanue. B ¢opmyne (b.11) 3Hak "+" mnpuHMMaeTcss NpU BHELEHTPEHHOM

pPacTsDKEHUH, 3HaK "-" - IPU BHEIICHTPEHHOM CXKaTHH.

[Ipunoxenne B
(pexomenmyemMoe)

PACYHET ®MJIbTPAITMOHHOI'O PACXOIA BO/JIbI 13 HAIIOPHOI'O TYHHEJIA

B.1. JonmyctumocTh GMIBTPALIMOHHOTO pacxona Bojsl Q, j1/c X cM, oTHeceHHOro K 10 M
Pa3HOCTU BHYTPEHHETO ¥ BHEIIHET0 HAlIOPOB BOJIbI, HA/JICXKUT OMPEENATh M0 popmyrie

Q= . Q. 27T, -107 , (B.1)
h 1
KN kM,

Ccrc’ crc

rae K, - Ko3(pQUIMEHT BOAOIPOHHUIIAEMOCTH TPEIIMH B 00xenKke (pacxox BOABI, cM3/c



yepe3 1 cM TpeuuHbl, py rpaJueHTe Haropa, paBHOM 1), ornpenenseMslii o popmysie

k.. =al ;(B.2)

cre — Yere ?

N,. - KOIMYECTBO TpeumH B obnenke: Oeronnoir N, =0,0628r,; xene300eToOHHOI

2rr,8u
Ny = T ;
M - KOOPPUIIMEHT apMUPOBAHUS CEUEHUS O0CIKH;
d - auamerp apMaTyphbl, CM;
I, - Hapy>XHBIA pagnyc OOJEIIKH, CM;
K - k03¢ ¢unmenT ¢puipTpanuu rpynra, cMm/c;
M; - Momynb ¢OpMBI, XapaKTepHU3YIOIIUH TI€OMETPUYECKOe COOTHOIICHUE MEXIY

AIIEMEHTaMH 30HbI (PUIBTpAIIMK U ONPEAEIEMBIH 110 opmyIie

27

r
In—"
"

e

My = ; (B.3)

rf - paauyc obnactu (I)I/IJ'ILTpaI_[I/II/I, HpI/IHI/IMaCMHﬁ II0 OIIBITHBIM JaHHBIM, a IIPpU HX

OTCYTCTBUY - PaBHBIM JBOWHOH ITyOMHE 3aJI0KEHUS TYHHEIIS, CM;

Q,um - AOIyCcKaeMoe 3HadeHHE (PUIbTPALMOHHOIO PacXoja BOJbl, OTHECEHHOE K €IUHULIC
pa3HOCTH BHYTPEHHETO M HApPYXKHOTO JaBIICHUH M OMpenenseMoe Ha OCHOBAHWU TEXHHUKO-
HPKOHOMHMUYECKUX pacyeToB. Jlis mpeaBapUTENbHBIX pacyeToB JOMYCKAETCS MPUHHMATH!
Q,im =1/c Ha 1000 M2 MOBepXHOCTH TyHHeNs Ha Kaxkable 10 M pa3HOCTH HANOpOB - IpU
ot 0,3 mo 0,5 n/c ma 1000
M2 TIOBEPXHOCTH TYHHEJS Ha Kaxipie 10 M pa3HOCTH HAIOPOB - MPH PA3HOCTH BHYTPEHHETO H

Hapy>kKHOro Hanopos csbinie 100 m.
B.2. AOGcontoTHoe 3HaueHHe (UIBTPALMOHHOIO pacxofa BoAbl U3 TyHHens Q... J/c,

pa3HOCTH BHYTPEHHETO M HapykHoro HarmopoB 100 M u menee; Q

adm

cleyeT OonpeeNnsiTh no Gpopmyse

— QI(HI — He)

Qabs - 10 > (B4)

rae | - pmHa TyHHeNs, CM.

B.3. [Jns cHmwkeHus QUIBTPAIMOHHOTO pacxoja BOIbI W3 TYHHENs CIEAyeT
MpeayCMaTpuBaTh NMPUMEHEHHE CIICIHAIBHBIX TMOKPHITUH HAa OCHOBE TMOJIMMEPHBIX BSDKYIIHMX
MaTepHaloB, YKPENUTEIbHYIO IEMEHTALMIO U JIPYTHE KOHCTPYKTUBHBIE MEPOTIPUSITHSL.

[Ipunoxenue I'
(cipaBoUHOE)

OCHOBHBIE bYKBEHHBIE ObO3HAYEHNM A

OcHOBHBIE XapaKTEPUCTUKU IPYHTOB



f - koo pumment kpemnocru;
K - koaddunment otnopa;
K, - K03 QHLUEHT yAeIbHOIO OTHOPA;

K; - koaddunuent punprpanuu;
E, - Moy nedopmanum;

v - koapdunuent Ilyaccona;
@ - KOKYIIUICS yroJl BHYTPEHHETO TPCHUS;

C - CUEIUICHUE TPYHTA;

£ - IUNIOTHOCTb TPYHTA;

M, - MOIyJIb TPEMHOBATOCTH;

Jgn - HOPMAaTUBHOE BEPTHKAIBHOE TOPHOE [ABJICHHUE;
Jgn - HOPMAaTUBHOE TOPU3OHTAIILHOE TOPHOE JABIICHHE;
h, - BBICOTa CBONTA OOPYLIEHUS;

b, - mponer cona obpymenus;
h,, - ryOuna HapyleHHO¥ 30HEI;

hqz - BBICOTA TOJIIIU I'PYHTA HAJl TYHHCJICM.

Harpy3KI/I n BOS,HGI;'ICTBI/IH, yCuiis OT HUX

M., N, - HopMaTHBHBIE U3rNOAOIINII MOMEHT U HOpMaJlbHas CHJIA;
H, - BHyTpeHHUIl Hanlop BOIBI;

H, - Hanop NOA3eMHBIX BOJ;

H,, - rapaHTHpOBaHHbII HAMOP MOA3EMHBIX BOJ;

Pye - HAPYKHOE J1aBJICHHE;

P - KPUTHYECKOE HAPYKHOE JIaBJICHUE;

P,i - Pac4eTHOE BHYTPEHHEE JaBICHUE BOJBL;

pwin - HOPMAaTUBHOC BHYTPCHHECC NABJICHUC BOIBI.

XapakTepucTHKa MaTEPHAIIOB

E, - Moayns ynpyroctu o6nenku;

E, - Moxyns ynpyroctu 6eToHa;

E, - Moayns ynpyroctu apmMarypsl;

R, - pacueTHOE CONPOTUBIEHUE APMATYPbl PACTSHKEHHIO;

R,, - HOpMaTHBHOE CONPOTHBIIEHHUE I10 NPEJIEITY TEKYUECTH CTAIN;

R,; R, - pacueTHOe CONPOTHBIIEHHE CTANTBHON 0OONOYKN PACTSHKEHHUIO, CKATHIO U U3TUOY

COOTBETCTBCHHO IO BPpEMCHHOMY COITPOTUBJICHHUIO U 110 MIPEACITY TCKYUYCCTHU,
Rbtn - HOpMAaTUBHOC COIIPOTUBJICHUC OeToHa PacCTAKCHUIO,

R, - pacdeTHOE CONPOTHUBIICHUE HAOPBI3T-0ETOHA OCEBOMY PACTSKEHUIO;

R,. - pacyeTHOE CONPOTHUBIICHUE PACTSKEHUIO CTEPIKHS aHKEpA.

I'eomeTpuueckue XxapakTepUCTUKH



h - BeIcOTa BBIPAOOTKH;

b - nponer (mmpuHa) BEIpaOOTKH;

h, - TonmmHa oOnenky;

t, - TOJNIIMHA TOKPBITHA HAOPBI3r-0€TOHa;
I, - BHyTpEHHUH paanyc o0aeNKy;

I, - HApY>KHBII pagnyc 00IemKH;

I, - CpenHui paguyc 000I0UKY;

I - pagnyc LEHTPaIbHOH ocu;

t - TonmmMHA CTATBHOM 000JIOUKH;

A, - uromaae ceyeHus apMarTyphl;

h, - paboudas BeICOTa CEUCHUS;

a, - PaccTosHME OT PABHOJEHCTBYIONICH YCHJIMH B CXKAaTOW apMaType 10 Oivkaiiei
T'paHu CCUCHMUA,

€, € - PacCTOsIHUE OT LIEHTPa TSKECTH IUIOIAIH CEYEHHsl COOTBETCTBEHHO PACTSAHYTOH U
CKaToil apMaTyphl J10 IPOJOIBHOMN CHIIbI;

4 - Ko3hQUIMEHT apMUPOBAHUS CEUCHMS;

d - quamerp aHkepa;

A - uromane;

A,, - IIIOIIaab CEYEHHUs CTAIBHON 000JIOUKY;

‘Jr - MOMCHT MHCPIHHU ITOIICPCUHOI'0 CCUCHUS KOJIbIIa C IIPUCOCINHCHHBIM ITOSICKOM.

Koadpdunnents

7 - KOO QUIHUEHT HaIe’KHOCTH 10 Harpy3Kam;
7, - KOOQQUIMEHT HaJe)KHOCTH 110 HA3HAYCHUIO COOPYKEHMUS,;
Ve - KOOQQUIHUEHT coueTaHUl Harpy3oxK;

7. - KOO (OUIMEHT yCIOBUH pabOTHI.




