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Hacrosimme HOpPMBI pacmpoCTpaHSIOTCSI Ha MPOEKTUPOBAaHHE BHOBD
CTPOSILIUXCSI ¥ PEKOHCTPYUPYEMBIX THAPOTEXHUUECKUX TYHHENEH, BXOAAIINX B
COCTaB  THAPORIECKTPOCTAHINH, MEJIMOPATUBHBIX CHCTEM U  CHCTEM
BOJIOCHAOKEHHS.

[Tpn mpoekTHpOoBaHUK NPYTHX aHAJOTWYHBIX MO HA3HAYEHWIO TOJB3EMHBIX
COOpPYKEHHUH JIOITYCKAETCsI MOTb30BaThCS TPEOOBAHMSIMI HACTOAIINX HOPM.

[Tpn mpoekTHpoBaHWM THIAPOTEXHWYECKHX TYHHENEH, pacroiaraeMpiXx B
0CO0BIX YCIOBHSIX (B CEHiCMHUYECKHMX paiiOHaX, B paHOHaxX pacHpOCTPaHEHUS
BEYHOMEP3JIBIX TPYHTOB MW Jp.), Cleayer coOmonarh JIONOJHHUTEIbHBIC
TpeOOBaHMS, TPEABSBIIEMble K TaKMM TYHHEISIM COOTBETCTBYIOIIMMH
HOPMAaTHBHBIMH JJOKYMEHTaMH.

OcHoBHBIC OyKBEHHBIE OOO3HAUECHUsS] M WHIEKCHI K HHUM, TPHUHSTHIC B
Hactosimmx Hopmax cornacHo CT COB 1565-79, a Takke QopMmyibl,
HaITCAaHWEe KOTOPBIX M3MEHWJIOCH B CBSI3U C IIEPEBOJIOM B ESIMHHIIBI MEXKmy-
HaposHoii cuctemsl (CU), npuBeIeHbI B CIIPABOYHBIX IPUIOKEHUSIX 4 U 5.

1. OO1ne moI0KEeHUA

1.1. Knaccel THUOPOTEXHUYECKUX TyHHENEH, BXOMSAIIMX B COCTaB
COOPY)KCHHUI THAPOIICKTPOCTAHIIMA M MEJIMOPATHBHBIX CHCTEM, JIODKHBI
ycraHaBmuBaTbcss B coorBerctBMM co  CHull II-50-74.  Kuaccst
THIPOTCX HUYECKUX TyHHEJIEH, MpeAHA3HAYCHHBIX ISt CHCTEM
BOJIOCHA0KCHUS, TOJDKHBI COOTBETCTBOBATh KATETOPUSAM HAlICKHOCTH MMOIaYU
BOJpI, ycraHasnuBaeMbsiM CHull 2.04.02-84.

1.2. B 3aBHCHMOCTH OT Ha3HAUYeHHS THAPOTEXHHUYCCKUE TYHHEIIH
TIOAPA3/ICIIIOTCS Ha!

OCHOBHBIC, MPEAHA3HAYCHHBIC IS TTOCTOSHHOIO MPOIYCKA BOIBI IPH
SKCIUTyaTallid THUIPOINIEKTPOCTAHIINH, MEIHOPAaTUBHBIX CHCTEM M CHUCTEM
BOJOCHA0KEHHS,

BTOPOCTETICHHBIC, TPEAHA3HAUYCHHBIC IS TIEPHOMYCCKOrO MPOITYCKa BOIBI
(mms OMOpPOKHEHHST W TPOMBIBA BOJOEMOB W BOJOBOAOB, BOJOCOPOCHBIE
TYHHENN), 32 HWCKIIIOYCHHEM TOJOBHBIX YYaCTKOB TYHHEIICH IO 3aTBOPOB,
KOTOpBIE OTHOCSATCS K OCHOBHBIM COOPYXKCHHSIM;




BpPEMEHHBIC, IpEJHAa3HAuYeHHbIE JUI TIPOIyCKa BOAbI B  IEPHON
CTPOUTEILCTBA UIM PEMOHTA MMIPOTEXHUYECKUX COOPYKEHHUH.

[Tpn mpOEeKTUpPOBaHMK KPYMHBIX T'HIPOY3JIOB CTPOUTENIBHBIC TYHHEIU CO
CPOKOM  OKCIUTyaTallud  CBBIIE 5 JIET JOMYyCKAaeTcsi OTHOCHTh K
BTOPOCTEIEHHBIM COOPYKEHHUSIM.

Ilpn DpPOSKTHPOBaHWM TYHHENEH OCHOBHOIO WM BTOPOCTEIIEHHOIO
Ha3HaA4YCHUA NOJIKHA OBITh paccMOTpCHAa BO3MOKHOCTD UCIIOJIb30BAHUA UX JIA
HPOITYCKa BOJBI B IIEPUOJ CTPOUTENHCTBA BOIOIIOAIIOPHBIX COOPYKEHHUH.

1.3. B 3aBUCHMMOCTH OT THAPABIMYECKOTO0 PEKHUMa THIPOTEXHUYECKHUE
TYHHEJIM TIOJPa3eNsIoTCs Ha:

HalopHbIe, paboTarolye Npy M30BITOYHOM BHYTPEHHEM HAaBIICHHUH BOABI
10 CPABHEHHMIO C aTMOC(EPHBIM;

Oe3HanopHsIe, paboTaIOIIHNE TIPH HEMOIHOM HAIIOJTHEHHH BOIOM.

B runpoTeXHUYECKUX TYHHEISIX JOITyCKAeTCs IIEPEeMEHHBIH PEXUM padoThI
npu obecriedyeHnH MOCTENEHHOro ITepexofia W3 Oe3HAlOpPHOTO peXxuMma B
HaINopHBI U Ha000pOT. B 3TOM ciydae MpoekTHOE pelIeHHe JIOIKHO OBITh
000CHOBaHO JTAHHBIMH JIAOOPATOPHBIX HCCIICIOBAHUI.

1.4. OcHOBHBIE TEXHUYECKHUE PEIICHNUS IIPOSKTOB HOBBIX M PEKOHCTPYKIIMU
CYIIECTBYIOLIMX THAPOTEXHUYECKUX TYHHENCH (THAPABIMYSCKHH PEKHUM
paboTbl, TIyOMHY 3aJOKEHHs, paclOJIOKEHHE B IUIAHE M IIPOJIOJIBHOM
npoduire, MorepeyHoe ceueHue, THIT OOACNKH U Ap.) CleyeT IPHHUMATh Ha
OCHOBE CpaBHEHMS TEXHHMKO-D)KOHOMHMYECKMX II0Ka3are Jieil BapHaHTOB C
ydeToM OOmield KOMIIOHOBKHM COOPY)KEHHH THIpOy3jia, MEJIHOpaTHBHON
CHUCTCMBI WJIM CHCTCMBI BO}IOCHa6)KeHI/Iﬂ, yCHOBI/Iﬁ HUX OKCITyaTaluu,
Ha3HA4YeHMs TYHHEIs, HAMEYaeMbIX CIIOCOOOB M CPOKOB CTPOMUTEIIBHBIX padorT,
Tonorpa(imqecm/lx, HWHXCHCPHO-TCOJIOTMYCCKHUX, TUAPOrcOIOTHYCCKHUX,
KJIMMaTHYECKHX U IPYTUX YCIOBHH paiioHa CTPOMTEIbCTRA.

YTBEpHKIEHBI Cpoxk
BueceHsl IIOCTaHOBJICHUEM BBEJICHUS
MMUHHCTEPCTBOM SHEPTETUKH U T'ocynapcrBentnoro komurera CCCP B JieiicTBHe
anexrpudukanu CCCP 110 JIeNIaM CTPOUTENBCTBA 1 nronst 1985 1.
oT 14 Hos10pst 1984 1. Ne 188

BeiOpanHBIif  BapHaHT TPOEKTHOTO pPEUICHUs JODKEH 00ecTieunBaTh
MPOYHOCTb, YCTOMYMBOCTb, JOATOBEYHOCTh M SKOHOMHYHOCTB COOPYXKECHHUS,
BO3MOKHOCTh ~MEXaHW3allMM W WHAYCTPHAIM3AIMH CTPOUTEIBHBIX U
PEMOHTHBIX paboT, ONITHMAIbHBIE AKCIUTyaTallMOHHBIE KaYeCTBa TyHHEIICH.

1.5. B npoekTtax OCHOBHBIX ruapoTexHuyeckux TyHHeneu | u Il kimaccos
JIODKHA ~ IpeaycMaTpuBaTbcs  YCTAHOBKA  KOHTPOJIBHO-U3MEPUTEIbHOM
ammaparypsl  JUIS  TIPOBEICHWSI HAaTYpHBIX HAOMIOACHMH 3a  paboTol
COOpPYKEHUsI B NIPOLIECCE CTPOUTENBCTBA U B TMEPUO €T0 IKCILTyaTalluu, Ui
OLCHKH COCTOSHUSI OOJENKM TYHHENs, OKpPYXalollero ero TIpyHTa,
THPaBIMYECKOrO U (GHIBTPALIMOHHOTO PEKUMOB.

2. Tpacca v nonepevyHoe CEUeHUE TyHHENS

2.1. TIlpu UPOCKTUPOBAHWM TPACCHl THIPOTCXHUYCCKOrO TYHHEIS
HQIJICKUT 10 BO3MOXKHOCTH HW30€raTth yd4aCTKOB, HAXOMAIIAXCI B
HEONAroNpUATHBIX JJII COOPY)KCHHS TYHHEJS WH)KCHEPHO-TCOJIOTHYCCKUX W
TUAPOTCOJIOrMYCCKUX YCIOBUAX (3Ha‘II/ITeJ'H)HBIC TCKTOHUYCCKHUE HApPYIICHUA,
ra3oBbIACIICHUSA, IPUTOK TOA3CMHBIX BOd, OIIOJI3HU, KapCTI)I) a TakKxe
YYacTKOB,  XapaKTePH3YIOUIMXCA  HEONaronmpuATHBIMH  CaHHTapHBIMU
YCIOBUSIMH (CKOTOMOTHIILHHUKH, KJIaIOUIIa, CBAIIKH, MOJIsl (PUIIBTPALIUH).

2.2. Tpacca TyHHens AODKHA OBITH TPSIMOJMHEHHONM W MHHHMAIBHOM
JUHbL. HenpsMonuHelHyro Tpaccy IOIyCKaeTcs NPUHMMAaTh B Clydasx,
KOrJa  OTO  BBI3BIBACTCS  TPEOOBAaHMAMH  KOMIIOHOBKH  THAPOY3Ia,
HEOOXOMMMOCTBIO OTKPBITHS JIOTIOJTHUTENBHBIX 3a00€B WM OOeCIIeUeHHs
JIOCTaTOYHOU TIIyOWHBI 3QJIOKCHUS TYHHENS, a TakKe KOrJa HEeoOXOIUMO
n30eXaTh PACIOIIOKESHHS TYHHEISI B HEOJArONPHATHBIX YCIIOBHAX, YKa3aHHBIX
B 2.1.

2.3. Mo Bcell mmMHE HAMOPHOTO TYHHENS IMOA IIENBITOM CBOMA JOJDKEH
ObITH OOecredeH 3anac aapienus He Medee 0,02 MlTa (0,2 krc/cm?).

2.4. YIiel IOBOPOTA TPACCHl TYHHENS B TUIAHE TIPH CKOPOCTH TTOTOKA BOJIBI
o 10 m/c cnemyer mpuHuMarh He Oonee 60°, a paanyChl 3aKpyIJICHUH — He




MeHee CyMMapHOW HIMPUHBI ISTH HPOJIETOB (IMAMETPOB) TYHHENS B CBETY.
VYBenuueHHe yria IOBOPOTa M YMEHBIIEHHE paanyca 3aKpyrJleHHs II0
CPaBHEHMIO C IpPHUBEACHHBIMM, a TaKXe JOIyCKaeMble MX 3HA4YEHHUs MpU
CKOPOCTH TIOTOKa BOJBI CBhIIe 10 M/C HEOOXOMMMO MPHHUMATh HA OCHOBAaHHUU
71a00PATOPHBIX UCCIICIOBAHUIMA.

HauanbHblii M KOHLEBOW YYacTKM KPUBOJIMHEHHOW Tpacchl TYHHENEH
cleqyeT IperycMarpuBaTh IPSIMOJMHEHHBIMU JJIMHOH, PaBHOH IpOJeTy
(mnametpy) BIpabOTKH, HO HE MEHee 6 M.

2.5. ®opMbI MOMEPEYHBIX CeYeHHH Oe3HAIOpHBIX TyHHENeH (uept. 1), a
TaK)k€ COOTHOIICHNE UX Pa3MEPOB CIIEyeT MPUHUMATh 10 Tadm. 1.

Ta6muma 1
dopma
MOIIEPETHOTO Koadppumment CooTHOIIEHHS Pa3MEPOB CEUCHHUS
CeUYeHHs KPETIOCTH TPYHTOB f°
TYHHEJIS (10 TTpoTONBSIKOHOBY) r/b 72/b r3/b 74/b
I =8 0,71 { 0,1 - 0,15 - -
I 8>f>2 0,5 | 0,1-0,15 - -
I 4>f>2 0,25 | 0,1 -0,25 1-9 -
v f<2 05 101-015|1-1,5[1-1,5
I[Mpumeuanus: 1. Jlauaeie Tabm. 1 oTHOCATCS K cooTHomieHuto h/b = 1. Ipu

KosebaHuK ypoBHs BOJIBI B TyHHeNe cBbiie 0,3/ nomyckaercs npuHUMATh h/b > 1.
2. B MecTax CONpsHKEHUS JIOTKA CO CTCHAMH TYHHEJIS JIOMYCKAaeTCs He yCTpauBaTh
3aKpyIJIeHui (BYTOB).
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Uepr. 1. dopmbl orepedHbIX cedeHni Oe3HAIOPHEIX TyHHENEH B CBETY

11T

ITonepeuHoe cedeHHMe KpPYroBOTO OUYEPTAHMS CIIENYEeT MPUHUMATh IS
Oe3HanoOpHBIX TyHHEJEH, MPOXOMAIIMX B TPYHTaX, Pa3BUBAIOIIUX TOPHOE
JIaBJieHHe, HECUMMETPUYHOE OTHOCHTENILHO BEPTUKAJIBHOW OCH CEYEHHS, B
HaOyXaromux IrpyHTax, a TAKKE IIPHU BEICOKOM HAIlOpe MOA3EMHBIX BOJI.

[Tpn napnexamieM 000OCHOBaHHH JIOITYCKASTCSl IPHHUMATh JIpyrue (Gopmbl
THOIIEPEYHOTO CEUCHNUS OE3HATIOPHBIX TyHHETEH.

2.6. llomepeuHoe ce4yeHHE HANOPHBIX TYHHENEH cieayeT NpUHUMATh
KPYroBOro oO4epTaHusi. B yCTOHYMBBIX CIaOOTPEIIMHOBATBIX —CKATBHBIX
IPYHTax IOIyCKAaeTCsl MPUHUMATh HEKPYrOBOE OYEepTaHUE HAITIOPHOTO TyHHEIIS
(cm. gept. 1, dopmer I, II, IV), ecnm mpu 3TOM YAOBIETBOPSIOTCS YCIOBHS
MIPOYHOCTH OOIEIKH.

[Mpumeganue. CreneHs (MOAYNTH) TPEIIMHOBATOCTH CKABHBIX TPYHTOB
onpenenstot B coorBerctBun co CHull II-16-76.

2.7. Pa3Mepsbl NONEPEYHOrO CEUEHUs] TYHHEJEH CIEAyeT ONpeNelsiTh Ha
OCHOBAHHH THIPABINYECKUX U TEXHUKO-9KOHOMHUYECKUX PAcIETOB.

Ha HavasnpHBIX cTagusix MPOEKTUPOBAHUS IUaMeTp (MIIH IIPOJIET) TyHHENs
JIOITyCKaeTcs MPHHAMATE OT 2 10 6 M — depe3 0,5 M, cBbime 6 M — gepe3 1 M
JUTNHBI.

B ciyqae nepeMeHHOTO rHApaBIMYECKOro PeXKUMa M TIPH CKOPOCTAX BOJBI
B TyHHene cBbimie 10 M/C pa3smepbl IONEPEYHOrO CEUYEHHs HEOoOXOAMMO



YTOYHATH HA OCHOBAaHMH JIaOOPATOPHBIX MCCIEIOBAaHWHA C Y4ETOM OIIbITa
OKCIITyaTaluu TyHHe.T[Cﬁ, HaXOAIIHNXCA B aHAJIOTMYHBIX YCIIOBUSAX.

2.8. BpicOTy BO3IyIIHOTO MPOCTPAaHCTBA HajJ yPOBHEM BOJBI B
Oe3HanopHOM TyHHEJE IIPU YCTAHOBHBIIEMCS JBI)KEHHMHM IIOTOKAa CO
CKOpOCTBIO J1o 10 M/C clieyer NpUHUMATh 110 THAPABIMYECKOMY pacyeTy, HO
He meHee 0,07 BBICOTHI TyHHENS B CBETY U He MeHee 40 cM.

ITpu ckopocTsix TedeHHs: BOAbI B TyHHene cBblie 10 M/C 10CTaTOUYHOCTD
YKa3aHHOT'O BO3YIIHOTO IIPOCTPAHCTBA JODKHA OBITh 0OOCHOBaHA JaHHBIMHU
T1a00PaTOPHBIX MCCIIEOBAHHA.

2.9. MuHHNManbHBIE pa3Mephl MOMEPEYHOr0 CEUCHUSI TMAPOTEXHUIECKUX
TYHHENIEH B CBETy HEOOXOOMMO TMPHHHMAarh C YYETOM BO3MOXKHOCTHU
pa3MemieHns 00OpylOBaHHS, KOMMYHHKAIMH, MPOIYCKAa CTPOHTENIHHBIX
MEeXaHM3MOB H coOmomeHnss TpeboBanmii "IlpaBun Oe3zomacHOCTH TIpH
CTPOUTEINILCTBE ITO3EMHBIX THPOTEXHUIECKUX COOPYKEHHUH'", yTBEPKAECHHBIX
Tocroprexnamzopom CCCP u Munsnepro CCCP.

2.10. Ecnu runpoTeXHUYeCKUil TyHHENb PacloaaracTcsi B BEUHOMEP3IIbIX
TPYHTax, TO IPH MPOYMX PaBHBIX YCIOBHSAX B NPOEKTE CIEAyeT NPUHUMATH
TYHHEJIb C HallOPHBIM PEXUMOM PaOOTEHI.

3. Marepuansl a1 KOHCTPYKLUI TyHHEIEH

3.1. Beron u apmarypa Juisi OETOHHBIX M KeIe300€TOHHBIX KOHCTPYKITHIA
TyHHeJNel (00JesKa, MopTayibl ¥ Jp.) JOJDKHBI YAOBIETBOPATH TPEOOBAHHUAM
CHullI 1I-56-77, CHulI 2.03.01-84 u HacTosuiero pazaena.

3.2. Kiacchel 6eToHa Mo MPOYHOCTH HA CXKATUC JOJDKHBI Ha3HAYaThCs HE
HIDKE JUIS KOHCTPYKLIUI:

MOHOJIMTHBIX 6eTOHHI)IX u )Keﬂe306eTOHHbIX .
COOPHBIX JKETE300CTOHHBIX. ... eververeaverereneareneeneenne
HAOPBIBT-0CTOHHDBIX......ccvveveerrerreenresseessensresseesseennns

[Tpn HajexameM 0OOCHOBaHHMM JIOIyCKaeTcs MPUMEHEHHe OeToHa Ooree
HU3KHAX KIJIACCOB CO CICHHUAIbHBIMU J00aBKaMH, YIydIIAIOUMMU €ro
CBOICTBa, a Takke OCTOHOB Ha AJTyHUTOBOM M JIPYrMX CaMOHAINPSTarolIUX
[[EMEHTaX.

Bospact (cpok TBepmeHus) Oe€TOHa, OTBEYAIOIIMKA €ro Kiaccy Io
MPOYHOCTH HAa CKaThe€ W OCEBOE pacTshkeHHEe W MapkaM 10
BOJIOHETIPOHUIIAEMOCTH M MOPO30CTOMKOCTH, TNpHHHMAaercs paBHbIM 180
masAM. Ecnmi W3BECTHBI CPOKM  (PaKTHUECKOro 3arpy:KeHHs KOHCTPYKITHA,
CHocoOBl WX BO3BEACHHS, YCJIOBHS TBEpACHHUS O€ToHa, BHI M KadeCTBO
MIPUMEHIEMOTO [IEMEHTA, JOIYCKAaeTCsl YCTaHABIMBATh Kiacc M MapKy OeroHa
B MHOM BO3pacTe.

3.3. Ilpm Ha3HaueHWH KJjacca W MapKu OeToHa OOIETOK TYHHEI,
pacrioyjaraeMoro B  BEYHOMEP3JBIX TPYHTaX, HEOOXOIMMO YyYIHUTHIBATH
BO3MOXKHOCTB ITEPHOIMYECKOT0 (CE30HHOTO) 3aMOpPaKUBAHUS M OTTAMBAHMUS
OeToHa.

3.4. Knaccel HaOpb3r-0eroHa W TOpPKpeTa CllenyeT HasHavarh 110
MIPOYHOCTH Ha OCEBOE pacTshKeHUe He Hivke B, 2,4. 3HaYeHusT HOPMAaTHBHBIX U
pacyeTHBIX  CONPOTUBICHHH HAOpHI3r-0ETOHA M TOPKpPETa  JOJDKHBI
MPUHUMATHCS, KakK U U1 0eToHOB, B coorBercTBHM co CHulI 2.03.01-84.

Monynmu  ynpyroctd HaOpbI3r-OeTOHa W TOpKpera i KiaccoB B, 2.4,
B, 2,8, B, 3,2 HeoOXOOMMO NPUHMMATH PABHBIMH COOTBETCTBEHHO 3,25X 0%
3,6X0% u 3,940 MIla (3,324 0%, 3,67X0° u 3,98X 0° krc/cm?).

3.5. IlpounoctHble W IeQOpPMAIOHHBIC XapaKTEPHCTHKH MOHOJINUTHO-
MIPECCOBAHHOTO OETOHA ClieyeT Ha3HayaTh [0 JaHHBIM AKCHEPHMEHTAIBHBIX
UCCIIeJOBaHUI.

3.6. Jlns TUAPOTEXHHMYECKUX TYHHeNeH cieqyeT NPUMEHATh ropsyexa-
TaHYyI0 apMaTypHYIO CTaJlb Ieproandeckoro npoduist kiaaccoB A-I1 u A-II1.

PacyerHbie CONPOTHBIEHHSI apMaTypHOM CTallk JUIsl JKelne300eToHa |
AHKEPHOM Kperu JIOIDKHBI COOTBeTCTBOBaTh TpeboBanusiM CHull I1-56-77.

3.7. Mapku cTaimu sl CTaJbHBIX 000J0YeK KOMOMHUPOBAHHBIX OO0CIOK
HEeoOXOMMO MPUHUMATh COIIIACHO 00s3aTeIbHOMY MPUIIOKEHHUIO 1.



PacyerHble = CONpOTMBIEHHMS  NPOKAaTHOM CTalM W MaTepHabl,
NPUMEHSIEMbIe JUISI CBAPKH CTaJbHBIX KOHCTPYKIHH, ClIEIyeT NpPUHUMATh
cornmacHo CHull II-23-81.

3.8. OOpenku (WM TOKPBITUS) THIPOTEXHUYECKHX TYHHENEH ¢
MOBBIIIIEHHON KaBUTAallMOHHOW CTOMKOCTBIO M CTOMKOCTBIO K HCTUPAHUIO
HEoOXOOMMO MpeIyCMaTpUBaTh N3 BBHICOKOIMPOUYHBIX OCTOHOB CO CIIEIMAIBHO
nofoOpaHHbIM cocTaBoM. Jlomyckaercss Takke NPUMEHEHHE CIHelHaIbHbIX
0ETOHOB (JTATEKCHOTO U APYruX OSTOHOB Ha OCHOBE MOJMMEPHBIX BSDKYIINX) U
MOKPBITHH (TIOTMMEPPACTBOPOB, MOJTMMEPMACTHK).

4. KoHCTpyKUUS TyHHENEH

OO01ue KOHCTPYKTUBHBIE TPEOOBaHUS

4.1. Tlpy TIPOEKTUPOBAHUH THAPOTEXHHMYECKUX TYHHENeH NOJDKHA OBITH
MIPEyCMOTPEHA BO3MOXKHOCTh MX OIIOPOXXKHEHHS HAa BCEM IIPOTSDKEHHM IS
OCMOTpa ¥ PEMOHTA.

Jlomyckaercs HE TNpeaycMaTpuBaTh OMOPOKHEHHS HAYaJIBHBIX YYacTKOB
TYHHEJEH 10 3aTBOPOB. JJIMHA 3TUX yJaCTKOB JJOJDKHA OBITHh MUHIMAJIHHOI.

4.2. Bxompl W BBHIXOIBI THAPOTEXHUYCCKUX TYHHENICH IODKHBI OBITh
odopmIiIeHBI B BHJIE TIOPTATIOB, KOTOPBIE CIIEIYET pa3MeIlaTh TaKUM 00pa3oMm,
YTOOBI E€CTECTBEHHOE paBHOBECHE CKJIOHOB penbeda ObII0 HapylleHO
MHHHAMAJIBHO.

B celicmuueckux paiioHax MOPTanbl HE AO/DKHBI BBIXOIUTH 32 IIPEEIIb
ckioHa. [Ipu 3TOM KOHCTPYKIIMM IOPTAJIOB HAJICKHUT NMPHHUMATH IPOCTHIX
reOMETPHUYECKUX (OpM.

Pazmepsl M KOHKpeTHBIE TreoMeTpuueckne (opMbl MPOTOYHOH YaCTH
MOPTaNbHBIX YYaCTKOB CIEIYeT ONpeNeATh pacdeTaMH WM NPHHUMATh Ha
OCHOBaHHH JIaA0OPAaTOPHBIX THUIPABINYECKUX UCCIIEIOBaHUM.

4.3. Tlpu BXo#e B TyHHENb JNOJDKHBI OBITH NPELYyCMOTPEHBI YCTPOMCTBA,
UCKJIIOYAIOIIME TMONaJaHie B TyHHENb IUIABAIOIIMX M JPYTUX MOCTOPOHHUX
MIPEAMETOB.

Ha BomompueMHHMKax IOABOIAIUMX TyHHENEH TI'MIPOIEKTPOCTAHLUN
00s13aTeNIbHa YCTAHOBKA COPOYIEPKHUBAIOLIUX PEIIETOK.

4.4. Ha BpIXOAHBIX IOpTaJia CJEAyeT MpeaycMaTpuBaTh YCTPOHCTBO
6e3HanopHeIX AU Y30pOB, TPAMIUIMHOB WM HANOPHBIX UG (Y30pOB,
PaCIIMPSIONIMXCS B MJIaHE M YMEHBIIAIOUINXCA 0 BBICOTE (A1 YMEHBIICHHUS
Pa3MBIBAIOIETO JEHCTBUS BOJHOTO MOTOKA), a TaKKE AHKEPHBIX 3yObEB C
LEMEeHTaIMel rpyHTa (U IpeJOTBPAILCHNS TOMBIBA BEIXOJHBIX ITOPTAJIOB).

BeIXomHBIE TTOPTANIBI CIEAYET KOHCTPYHPOBAaTh C YYETOM BO3MOXKHOTO
pa3MblBa OCHOBAaHMSI COOPYXCHHS, pyclla PEKH W €€ IPOTHBOIIOIOKHOIO
Oepera.

4.5. Ilpu TPOEKTHPOBAHUH THIPOTEXHHUCCKUX TYHHENIEH JOJDKHBI OBITH
HIPEeAyCMOTPEHBI  BO3IYXOHNOABOMALIME YCTPOWCTBA [UIl MPENOTBPALICHUS
BO3MOKHOTO 00pa30BaHMs BaKyyMa B TyHHEIIE.

4.6. Crnenyer peaycMaTpuBarh BO3MOXHOCTb yIOOHOTO
TPAaHCIIOPTHPOBAHMS B  THAPOTEXHHYECKWE TYHHENM  MAaTepualioB M
000pyJI0BaHuUs, @ TAKIKE IEPCOHAJIA, BHIITOIHSIONIETO PEMOHTHBIE PA0OTHI.

Jlis TyHHeneH, MONBOISIIIMX BOAY K THAPOTYpOMHAM WJIM Hacocam,
clefyeT IpeaycMaTpuBaThb BO3MOXKHOCTb — THAPABIMUYECKOM  NPOMBIBKU
MalbIMM MOMyCKaMHM BOJBI AJSl OYHUCTKA HMX OT MEJKOrO CTPOUTEIHHOIO
Mycopa.

Tynnenu 6e3 06aenKu

4.7. be3HarnopHble TYHHENH, a TaKKe HAOPHBIE TYHHETIH TpH ITyOHHE MX
3aJIOKeHUsI HE MEHee II0JIOBHHBI BEIWYMHY BHYTPEHHErO Haropa Boibl (B
MeTpax), MPOXOJAIINE B CIa0OTPEIMHOBATHIX CKATBHBIX HEPa3MbIBAEMBIX
TpyHTax (BKJIOYass MaTepHasl 3aloJIHEHUS TPEUIVH) WIH B BEYHOMEP3JIBIX
CKAIBHBIX TPyHTaX, HE TepsIOINX YCTOWYMBOCTH IPH HM3MEHEHHH
TEMIIEPaTypHOTO PeXHUMa, CIEAyeT IPOSKTUPOBAaTh Oe3 00IeNKH.

4.8. Ilpm ckopoctu TedeHHs Bompl cBeimie 10 M/c TpoeKTHpoBaHUE
TyHHENIeH 0e3 00IeNKH JODKHO ObITh 0OOCHOBAaHO JaHHBIMHU J1AOOPATOPHBIX



WCCIIEIOBAaHUI C Y4YETOM THJAPABIMYECKHX YCJIOBUI pabOThl TyHHENS |
COCTOSIHU CKAJIbHBIX I'PYHTOB.

4.9. Jlns ynydmieHWs THAPABIMYECKOTO PeXUMa U YCIOBHH PEBHU3HH
TyHHeNnel 0e3 o0Nenku cieayeT, KaKk MPaBHIIO, MPOEKTUPOBATh TYHHEITH C
IIJIOCKUM 6CTOHHI>IM JIOTKOM.

4.10. HavanpHBI W KOHIIEBOM YYacCTKM HEOOJHMIIOBAHHOIO (HAIIOPHOTO
nii Oe3HANOPHOT0) TYHHENS IOJDKHBI IPEAycMaTpuBaThcs C OONEIKOW Ha
JUTHHE, PaBHOI MpOoJeTy (IraMeTpy) BEIpaOOTKH, HO HE MeHee 6 M.

4.11. TlomBomsamue TyHHENW (MU WX y9acTKH) 06e3 0OIEnKH, B KOTOPBIX
MOXXET HApYyIIUTHCS yCTOWYMBOCTH OTACHBHBIX OJIOKOB WJIM YYacTKOB
CKaJIbHOTO MAacCCHBA, JOIDKHBI B 3TUX MECTAaX 3aKpEIIAThCS aHKEpaMH Ha
IIEMEHTHOM pacTBOpe W HaOpbI3r-O0cTOHOM. B JOTKe TyHHENIA JOIDKHBI
MPelyCMaTpUBaThCS CIEIHAIBHBIC JTOBYIIKH AT OTCIOMBILIETOCS TPYHTA.

4.12. Ilpum TpOEKTHPOBAaHWM TyHHENEH 0Oe3 OoOmeNkd  TOIDKHO
MpelycMaTpruBaThCd KOHTYPHOE B3PHIBAaHHE 3apsAA0B U  YMCHBIICHHS
IIEPOXOBATOCTH ITOBEPXHOCTH TyHHEIIS.

OO0nenku TyHHENeH

4.13. OOnenKy ruAPOTEXHUIECKUX TYHHENEH MMoApasesaioTcs Ha:

BEIPABHUBAOIIIC (rerecymme), obecrieunBaromme yAydIleHHe
THIPABIMYECKUX XapaKTePUCTHK TYHHENs, a TakXke MpPeloTBPaleHHs
BBIBETPUBAHHS M pPa3MbIBa TPYHTOB;

Hecylye, O0ECTeYHBAIONINE BOCIPUSATHE HArpy30K B CTPOMTEIBHBIH M
9KCIUTyaTallMOHHBIM TEPHOIBI, a TaKKe YAOBICTBOPSIOUINE TPEOOBAHUSM,
MMPCABABIAEMBIM K BbIPpAaBHHUBAIOIIIUM OGILCJ'IKaM.

4.14. BeIpaBHUBaWOIIWE OOJECIKH  CICAyeT IpeAyCMAaTpUBaTh W3
MOHOJIMTHOIO OETOHA MJIH HAOPBI3r-0eTOHA.

Jlonyckaercss TpPUMEHSTh BBIPABHHMBAIOIIME OONENKH CBOJa U CTEH
TYHHEJsI M3 HaOpbI3r-0eroHa 0e3 3arfiaKMBaHUS WX TOBEPXHOCTH MpPHU
CKOpOCTSIX BOIBI B TyHHesne He Oosee 10 M/c; mpu OOJBIIMX CKOPOCTIX WX
MPUMEHEHHE JIOJDKHO OBITh  OOOCHOBAaHO JIaHHBIMH  JITAOOPATOPHBIX
HCCIIEI0OBAHUM.

Jlorok TIpu BBIPaBHUBAIOIIMX OOAENKAX CJEAyeT MpeaycMaTpHBAaTh
OETOHHBIM.

BripaBauBaronie OOMeNKH B HAIOPHBIX TYHHEISX CIEAYeT TIPHIMEHSTH
OpH TIIyOWHE 3alOKEHHsI TyHHENEH He MeHee IIOJOBHHBI BEITHYMHEI
BHYTPEHHETO Haropa BOJbI (B METpax).

4.15. OcHOBHBIE BUABI HECYIIMX OONENOK HANOPHBIX W OEe3HANMOPHBIX
TyHHEJEH U 00JIacTh WX MPUMEHEHHS TOJDKHBI COOTBETCTBOBATh YKA3aHHEIM B
Tabm. 2.

Tabnuia 2
KodduumenTs! KpenocTy £ 1 yaenbHoro otnopa rpyira K,, H/ewm® (krc/em?)
f>8; K, > 5000 for4mo8; K,=2000—- | f<4;K,<2000 (200)
Oberxa (500) 5000 (200 — 500)
Hanop Boibl, M
meHee | or 30 1o | cB. menee | ot 30 1o CB. MeHee or30 | cB. 100
30 m* 100 100 | 30 m* 100 100 30 v* | 1m0 100
MononuTHas:
OeToHHast + + + + + + + - -
U3 MPECCOBAHHOro 0Oe- - - - + - - + - -
TOHA
U3 JIATEKCHOTO U Jpy- - - - - + - - - -
THUX HU3KOMOJIYJIBHBIX
06eTOHOB
HAaOpBIr-0eTOHHAs ¢ + + + + - - - - -
AQHKEPHOH KPEIbI0
JKeIe300eTOHHAs - - + - + + + + +
KomOuHMpoBaHHas:
BHYTPEHHSS  JKEJE30- - - - - + - - - -
TOPKpeTHast 000JI0UKa,
HapyXXHBIH MOHOJUT-
HBIIT 6eTOH
BHYTPCHHSSL  CTallbHas - - - - - + - - +
000I04Ka, HApPYXHBIH
MOHOJIUTHBI ~ OeTOH
WK KeNe300eTOH




BHYTPEHHSIS JKene300e- - - - + - - + + -
TOHHast 000JIOYKa, Ha-

pyxkHOe CcOOpHOE Ke-

71€300€TOHHOE KOJIBLIO

* B ToM unce 6e3HaNopHbIC TYHHEIH.

HpI/IMe‘IaHI/Ie . HpI/IMeHeHHe 06I[C.TIOI( Apyrux BHJOB, HE€ IPUBCIACHHBIX B Ta6nnue, JOIMYCKaeTCsa Mpu
HaJyIe)KaIeM 000CHOBAaHUH.

ITpn mmrToBOM crocoOe MNPOXONKH TYHHENS JOIMYCKaeTCs IPHMEHSATh
00/IeTIKM 13 MOHOJIMTHO-TIPECCOBAHHOTO OETOHA.

[Ipumenenne o0k ©3 HAOPBIr-0ETOHA C AHKEPHOW KPEIBIo
JIOIyCKaeTcs Ul TyHHEJIeH NpH IIIyOMHE MX 3aJI0KCHUS] HE MEHEe ITOJIOBHHBI
BEJIMYMHBI BHYTPEHHETO HAopa BoJbl ( B METpax). B CHIBHOTPEIIMHOBATHIX
TpyHTaxX HaOpBI3r-0€TOH HEOOXOIMMO BBIIOIHATH MO METAJUTMIECKON CETKe.

CuerureHre HaOpPBI3T-0ETOHA ¢ TPYHTOM JOIDKHO OBITH He MeHee 0,5 MIla
(50 tc/m?). TIpu COOTBETCTBYIOMIEM OKCIEPHMMEHTAILHOM O0OCHOBAHHMH
JIOIyCKaeTcs IPUMEHSATh OOJeNKM W3 HaOphI3r-OETOHa IIpU  MEHBIIEM
CIIEIUICHUM M B TPyHTax ¢ koddduupenrom kpenoctd f = 3. Ilpu Hamuuun
JIaBJICHUsI OT TPYHTOBBIX BOA WIM IpH LEMEHTAlMd TpyHTa TpeOyemast
BEJIMUMHA CIICIUICHUS OIPEIEIISIeTCsl PacueToM, HO JOJDKHA OBITh HE MeHee
BEJINYMHBI JBOIHOTO HAaNlopa BOJIbI, ICHCTBYIOIIETO Ha 00/IETIKY.

B rpyntax c¢ koaddunmentom kpenoctu f or 4 mo 8 s
KOMOMHHUPOBaHHON OONENIKM W3 BHYTPEHHEH J>KeJIe300€TOHHOH OOONOuKH M
HapY)KHOTO COOpPHOro JKeJIe300€TOHHOTO KOJbIA B3aMEH IKeJIe300€TOHHOU
000JIOUKH JOITyCKAeTCs! IPUMEHSITh KEIE30TOPKPETHYIO.

4.16. Hecymme oOmenku TyHHEJIEH HAIJICKUT IPOSKTUPOBATh Kak
HETPEIIMHOCTOMKUMH ~ (PacCUMTHIBAEMBIMHU 110  BEJIMYMHE  PACKPBITUS
TPEIIH), TaK W TPEIIMHOCTOMKUMH (PacCUMTHIBAEMBIMU TI0 0Opa30BaHMUIO
TPELIVH).

bertoHHbIe 1 XKene300eTOHHBIE OOJEIKH TYHHENEH CleyeT, KaK IPaBHIIo,
npexycMarpruBaTh HETPEIIMHOCTONKHMH.

TpemuHOCTORKUMH TOJDKHBI OBITH OONENIKH TYHHEJICH, COOpPY)KaeMBIX B
TPYHTax, MOZIBEPIKEHHBIX cyhdoszum, BBILIETAYUBAHHIO, pu
THAPOKapOOHATHON IIEIOYHOCTH BOABI B TyHHene MeHee 0,25 KrXks/m, a
TaKkKe B CIydasx, Korza (uiIbTpanusi BOABI MOXKET BBbI3BATH CHIDKCHHE
JIOJITOBEYHOCTH OOZIENIKH U YCTOMYMBOCTH TPYHTOBOTO MAaCcCHBA.

4.17. TommwuHa OCTOHHOW WM >KeJIe300€TOHHON HECyIIed OOIeIKH
JoipkHa ObITh He Oonee 0,15 BHyTpeHHEro paauyca #; IONEPEeYHOro CeYEHHS
TYHHEIISI TP KPYroBoM ero odepTanud niu 0,15 TOMOBUHBI MINPUHBI CEYECHUS
b TIpy HEKPYrOBOM OYEpPTAHHH.

Ecnu 1o ycnoBWsIM TPEIIMHOCTOWKOCTH TpeOyercsl yBENNYEeHHE TONIINHBI
OONETIKM  HANOpHBIX TYHHEJEH, ClleqyeT pacCMOTPETb BO3MOXKHOCTh
NPUMEHEHUs] Marepuaja OOJeNIOK C MEHbIIMMHM 3HAUCHUSIMH MOJyJei
YIPYrOCTH, YeM Y TSDKEIbIX OETOHOB, WJIM YIIy4lIeHHs Je(opMariOHHBIX
XapaKTEePUCTUK TPYHTOB ITyTeM WX YKPENUTEIBHOM NEMEHTALNH, WIN
NPUMEHEHHUS. IIPE/IBAPUTENILHO HANpPsHKEHHOM  KeNe300€TOHHOW  00eNKu
TYHHEJISI Ha HaIpSATalonieM IIEMEHTE.

4.18. MuHMManbHyIO TOMLUHY OONENOK THIAPOTEXHHYECKHX TyHHENIeH
clietyeT IPUHUMATh, CM:

MOHOJIUTHBIX OCTOHHBIX M XKEI€300CTOHHBIX............... 20
BHYTPEHHEH MOHOJIMTHOM Ke1e300€TOHHOM

000J109KM KOMOMHUPOBAHHBIX 00JIEIIOK. ..
COOPHBIX JKCIICZ00CTOHHBIX. .....vvevveerenereenereeeereensreennns
13 HaOPBI3r-0eToHA:

HECYIIIHX e vt venvveenveenereenseensnesnseessseeseesssesssesnseessnsseeennnns 10
BBIPABHUBAROLIIHX. .....eeuveemrernreennreenreenseesrneessmneeeennmnee 5
U3 HKETIEZOTOPKPETA. ..eeeevreeenereeenrreenireeesreeesaeeesnnreeens 5

4.19. TlpomeHTH apMHpPOBAaHUS HETPEUIMHOCTOMKHUX IKEIe300eTOHHBIX
00JeJIOK HANOPHBIX TYHHENCH CIeIyeT ONpeNesaTh U3 yCIOBHS OrpaHUYCHUS
PacKpHITHSL TPEUMH (COriacHO Tabn. 7) W (pUIBTPaIMOHHBIX IIOTEpPh, HO
npuHuMath He MeHee 0,5 %.



JUist  TpemMHOCTOMKNX OO/ENIOK HAIOPHBIX TYHHENEH COOpy)KaeMbIX B
rpyHTax ¢ kodddunmentom kpenoctu f < 4 MHHUMAaJIbHOE apMHUPOBAHHE
HeoOxomumo npuHuMats 0,3 %, B rpyHTax ¢ f>4 — 0,15 %.

Jns  ob6nenoxk  Oe3HAMOpPHBIX  TyHHENEH MHHHMMAIBHBIA  NPOIEHT
apMHUPOBaHUSI HE OTPAaHUYHBACTCH.

MuHMMaNbHOE apMHpPOBAHUE IKEIC30TOPKPETHBIX OOONOYEK —ClIeIyeT
npUHUMaTh He Hike 1 %.

4.20. B xene300eTOHHBIX 00/IeNKaX HAIOPHBIX TYHHENEH MPH IBYXPSITHOM
PaCTIONIOKEHUY apMaTyphl OCHOBHYIO YacTh pacueTHOU apMaTypsl (60 — 79 %)
CJIEIIyeT PacrojaraTb y BHyTPEHHEH HOBEPXHOCTH OOEIKH.

B mpoYHBIX ONHOPOAHBIX TPYHTaX, a TaKXKE MpPU HCIOIb30BAHUH
BPEMECHHON KpemW W3 METANIMYECKUX apoK JIOMYCKAETCS yCTaHOBKA
OIHOPSIAHOM ~ apMarypbl, paclojiaraéMoil y BHYTPEHHEH IIOBEPXHOCTH
OOIENKH.

[TpononbHy0 paclpeneNUTENbHYI0 apMaTypy CIeOyeT pa3Melarb ¢
BHYTpEHHEH ITOBEPXHOCTH OT paboueii ¢ maroM He Ooree 25 cM.

B HeomHOPOAHBIX TPyHTaX, MPH KapCTOBBIX ITyCTOTaX, TEKTOHWYECKHX U
JpYTMX HapyIIeHUSIX TPYHTOBOIO MaccuBa HAJUICKUT IIPEILyCMaTpHUBaTh
KOHCTPYKTHUBHBIE MEPONPHATHS, HCKIIOYAIONIe OOpa3oBaHHE TPEIIHH C
packpbITHEM OoJiee IOIYCTHMOTO.

B xene300eToHHBIX 00xeNKax OC3HAOPHBIX TYHHEJEH pa3MelleHne
apMaTtypbl ONpPEEIeTCs pacdeToM I10 IPENeNIbHBIM COCTOSIHUSIM TEpPBOM
TPYTIIBL.

4.21. TomumHy 3alIMTHOrO cios A paboyell apMaTypsl MOHOJUTHBIX
JKEJIe300€TOHHBIX 00/ICNIOK CIIeyeT IPUHUMATh He MEHee:

30 MM mpu TosmHe ooaenku 10 30 cM;

40 MM mipu TommmHe 00enku cB. 30 10 50 cm;

50 MM npu ToMIIMHE 00/1eNKH CB. 50 cM.

B arpeccuBHOIl Boze-cpezie TOJIIMHA 3alIUTHOTO CJIOS YBEIMYMBAETCS HA
10 MM.

MUHUMaNBHYIO TONIIMHY 3allMTHOTO CJIOS JJIsl  PaclpelenuTenbHON
apMarypsl cieayeT mpuHUMaTh Ha 10 MM MeHbIIe, 4eM I pabodei.

Jyist COOpHBIX AIIEMEHTOB OOIENIKY TOJIIUHY 3AIIUTHOTO CJIOS AOITYCKAaeTCs
yMeHbIIaTh Ha 10 MM IO CPaBHEHHIO C YCTAaHOBIECHHOW AJISI MOHOJHUTHBIX
00€ENIOK.

TommuHy 3alUTHOTO CIIOS JIOTKA TYHHENS HEOOXOIMMO yCTaHaBIHMBAaTh C
YUYETOM €TO UCTUPAHMSI HAHOCAMHU.

422. Jlns obecniedeHHs BOJOHETIPOHHUIIAEMOCTH CTPOUTEIBHBIX U
IeOpPMAlMOHHBIX [IBOB OONENIOK HAMOPHBIX TyHHENEH HEeoOXOmuMO
IpexycMarpuBaTh B IIBaX YCTaHOBKY jauadparM, LIITOHOK MM JPYTHX
YIUIOTHEHUH.

4.23. JledopMmannoHHBIE WIBBI CJIEAyeT pacroiaratb B MECTax
MPUMBIKaHUS K KaMepaM M Ha yJacTKax TyHHEIS, T/ 3JIEMEHTHI OOIENKH
MOT'YT CMEIIaThCA.

4.24. 3amonHWUTENbHAS IEMEHTANWs B TYHHEISAX C OOAENKOH IOJDKHA
IpelycMarpuBaThCs BO BCEX ClIydasiX, 3a MCKIIOYEHHEM TyHHeNeH ¢
obnenKaMu W3 HaOpBI3r-OeTOHa WJIM TIPECCOBAHHOTO OETOHA, a TaKXke
HaKJIOHHBIX ¥ BEPTUKAJIBHBIX BOJIOBOJIOB C 00JIEIIKOM U3 JINTOTO OEToHa.

4.25. Ilpu  1pOEKTUPOBaHWM  OOAENOK  HANOPHBIX  TYHHEJEH,
pacnonaraeMelx B TpPEIUMHOBaThIX  TpyHTax, Ui YJIydIICHHS
JeopMaOHHBIX XapaKTePUCTUK U CHYKEHUsI BOJOIIPOHUIIAEMOCTH TPYHTOB
clleyeT TpeaycMaTpuBaTh YKPEIUTENIBHYI0 W MPOTHBO(QUIBTPALUOHHYIO
LEMEHTAIMI0 TIPH €€ TEXHUYECKOW BO3MOXXHOCTH M 3KOHOMHUYECKOW
3¢ PEKTUBHOCTH.

4.26. Jlns ymydmieHus yciuoBuil paboOThl  KOHCTPYKIMM  OOJENKH,
BOCHPHHMMAIOIIEH JaBICHUE MOA3EMHBIX BOJ, CJIEAYeT pacCcMaTpUBATh
LeNIecO00pa3HOCTh IPUMEHEHHs JIPEHaKHBIX YCTPOMCTB U aHKEPOBKH
00/1eNIKA B TPYHT.

4.27. Ilpu mpOeKTHPOBAHUH OE3HANIOPHBIX TYHHENEH, pacrojlaraeMbIX B
BEUYHOMEP3JIbIX TpyHTaX, HEOOXOAMMO MPEAYCMOTPETh  MEPOIPUSITHS,
UCKITIOUAIONINe OONEICHEHNE CBOJOBOM YacTH, a TAaKXK€ MOPO3HOE ITy4eHHE



U3-32 CE30HHOIO OTTaMBaHMS M 3aMep3aHusi TPYHTOB BBIIIE YPOBHS
IIPOTEKAOLEN BOJIBL.

4.28. B Be4HOMEp3JBIX CHIILHOJBJUCTBIX TPYHTaX CIleAyeT IPUMEHSATh
MOJATIIMBEIE KOHCTPYKITUHM 00JIeTIOK (M3 KeIe300€TOHHBIX aHKEePOB, HAOPHI3T-
OeToHa), a Takxe Jpyrue KOHCTPYKIUH, CIOCOOHBIE MepepacipencisTh
YCUIIHS B CBOMX AJIEMEHTax 0e3 HapylIeHHs UX [EJIOCTHOCTH.

4.29. Ilpu npoeKkTUpOBaHUH TyHHENEH, pacrojiaraéMbIX B BEYHOMEP3IIBIX
TpyHTaX, HEOOXOIMMO YYHTHIBATH BO3MOXKHOCTH OCAOKd TYHHENIS U
TMOBEPXHOCTHU HAJ HHUM, CBSI3aHHOH ¢ O6paSOBaHI/IeM 30HbBI OTTauBaAHUA

TPYHTOB.
5. Harpy3ku, BO3JEUCTBUS U UX COUCTAHUS

5.1. Harpy3ku u BO3IECTBUS pa3aeNnsioTcs Ha MOCTOSHHBIE U BPEMECHHBIC
— JIMTENbHBIC, KPaTKOBPEMEHHBIE M 0COOBIE.

5.2. K mOCTOSHHBIM Harpy3KaM W BO3ICHCTBHAM OTHOCSITCSI:

TOPHOE JIaBJICHHE;
BEC O0JIETKH;
BO3JICHCTBUSI ITPEIBAPUTEIHHOTO HANPSHKCHUSL.

5.3. K BpeMeHHBIM JUINTEIBHBIM HArPy3KaM OTHOCSITCSL:

BHYTPEHHEE JIaBJICHHE BOJbI B TYHHENE HPH HOPMAILHOM IOATIOPHOM
YPOBHE BO/IbI B BOJOXPAaHHIIHIIIE;

JIaBJIeHUE TIOI3EMHBIX BOJI.

5.4. K xpaTKOBpEMEHHBIM Harpy3KaM U BO3JCHCTBHAM OTHOCSITCS:

JIaBJICHUE MybCAI[H TOTOKA BOJBL;

BHYTPEHHEE IABJICHHWE BOBI, BOSHMKAIOLIEE OT THJIPABIMYECKOrO ynapa
IIPY HOPMAJIBHON 3KCILTyaTaIliy TYHHEIS;

TeMITepaTypHble KJIMMaTHYeCKUe BO3IEUCTBUS (1JIs CTAJIbHBIX 0D0JI0UEK);

JIaBJICHHE PacTBOpa Ha OOENKY IPY LIEMEHTALUH;

JIaBJICHUE OT MEXaHU3MOB TIPH ITPOU3BOJICTBE PadOT.

5.5. K ocoObIM Harpy3kaM 1 BO3JICHCTBHUSIM OTHOCSITCS:

CEICMMYECKUE U B3PBIBHBIC BO3/ICHCTBYSI;

BHYTPEHHEE JIaBICHUE BOJBI B TYHHEJNE MPU (OPCHPOBAHHOM IOIIOPHOM
YPOBHE B BOJIOXpPaHWJIMIIC WU OT [[eﬁCTBHH TUAPABIMYECKOro yaapa Ipu
MIOJTHOM cOpoce Harpy3KH;

YCuiirs, BO3HUKAIOMINE BCICACTBUC U3MCHCHUA TEMIICPATYPhI, Ha6yX8.HI/I$[
U ycasiku OETOHA, MON3y9eCTH TPYHTOB;

JIaBJICHUE PAacTBOpa Ha CTAILHYIO 000JIOUKY IPH LIEMEHTALNH;

JIaBJICHUE Ha CTATBbHYIO 000I0UKY OT CBEKEYIIOKEHHOTO OSTOHA;

JTABJICHUE THAPABIMIECKOrO HCIIBITAHUS (IS CTAIBHBIX 000JI0UEK).

5.6. B cratmueckux pacyerax TYHHENBHBIX OOJENOK HArpy3KH H
BO3JCHCTBUS HA/UIEXKUT MPUHIMATH B CICAYIOMINX COUCTAHMUSIX:

OCHOBHBIE, COCTaBIISIEMBIC M3 ITTOCTOSHHBIX, BPEMEHHBIX (IJIMTENBHBIX U
KPaTKOBPEMEHHBIX ) HATPY30K M BO3CHCTBHIA;

0co0ble, COCTaBisieMble W3 TIOCTOSIHHBIX, BPEMEHHBIX (JIITMTEIIbHBIX,
HEKOTOPBIX KPAaTKOBPEMEHHBIX ) U OTHOM M3 0COOBIX Harpy30K M BO3JICHCTBUIA.

5.7. Harpy3kn u BO3IEHCTBHUS cJeayeT IPUHUMATh B Hauboiee
HEONaronpusATHEIX, HO  BO3MOXHBIX  COYCTAaHUSAX  OTACNBHO  JUIS
CTPOUTENILHOT0, 3KCILTYaTaI[IOHHOTO U PEMOHTHOI'O TIEPHOJIOB.

5.8. KoadduireHTsl HaIeHOCTH 110 HAarpy3kam Yy IPH pacyeTe 00/eIoK

TYHHEJIeH Ha MPOYHOCTh M YCTOWYMBOCTBH (TIpEEibHBIC COCTOSIHUSI TEpBOU
TPYIIIBI) CIIEyeT NPUHUMATH 110 Tad. 3.

Ta6nuua 3
Koadppunment
Harpy3ku u Bo3zneiicTBus HaJIeKHOCTH TI0
Harpyskam Yy
BeprukanbHOE TOPHOE TaBJICHHE:
OT Beca I'PyHTOB IIPH CBOJOOOpa30BaHUU 1,5
OT Beca BCEHl TONIIM TPYHTOB Haj TyHHEJIEM WM OT Beca 1,1 (0,9)
HapyLIEHHON 30HbI
l'opusoHTanBHOE TOPHOE JaBICHHE 1,2 (0,8)
Bec o0genku 1,2 (0,9)
BryTpenHee naBieHne Bojp! (C yIETOM THAPABINIECKOTO yaapa) 1,0



JlaBnenue:

MyJbCALIMK MIOTOKA BOABI 1,2
MOI3EMHBIX BOJI 1,1 (0,9)
pacTBopa npH LIEMEHTAI! 1,2 (1,0)
OT MEXaHH3MOB 1,2

IIpuMeuyanue. 3HayeHHs KOIPDUIMEHTOB HAACSKHOCTH IO HArpysKam,
yKa3aHHBIE B CKOOKaX, OTHOCSATCS K CIIydasiM, KOria MPUMEHEHHE MEHbIIETO 3HAUCHHS
KO3()(DHIIMEHTOB IPUBOAUT K HEBBITOJHOMY CIYUal0 3arpyKEHHsI OOIENIKH TYHHEIS.

[Tpu pacyerax 1o npeaeabHbIM COCTOSIHUSM BTOPOH TPYMITbI KO3 (MHUIUEHT
HaJIS)KHOCTH T10 HAarpy3KaM CIeyeT MPUHUMATh PaBHBIM 1.

5.9. Onpenenenue BEIUYUHBI TOPHOTO JIaBIEHUS, a TAKXKE €CTECTBEHHOIO
HAaIpsDKEHHOTO COCTOSIHMSL TPYHTOBOTO MacCHBa HEOOXOIMMO BBINONHSTH
coracHo mm. 5.10-5.15, a Takke Ha OCHOBAaHHM OIIBITA CTPOUTEIHCTBA U
JKCIUTyaTallud  TYHHENEH B  aHAJOTMYHBIX  MHIKEHEPHO-T€0JIOTHYECKUX
YCIIOBHSAX.

Jns Oe3HamopHbIX TyHHeneil I xmacca u HamopHbIx TyHHenmed [ u II
KJIAaCCOB 3HA4YCHHSA TOPHOT'O JABJICHHUA JTOJIKHBI 6BITI) YTOUHCHBI Ha CTaguu
paboueii JOKyMEHTallMi Ha OCHOBAaHMH HATYPHBIX MCCIIEIOBAHMH Ha ydacTKax
C XapaKTePHbIMU MH)XEHEPHO-T€0JIOTNYECKUMH yCIIOBUSIMH.

l'opHOe naBieHne qONycKaeTcs IPUHUMATh PABHBIM BeCy ITPyHTa B 00beme
HapyLIEHHOH 30HBI, OIPEIEICHHON re0(pU3NIECKUMH U3MEPEHHUAMH.

5.10. HopmaTtuBHOE BepTHKabHOE TOPHOE JaBlIeHHWE B TpyHTax ¢ f< 4
MIPU PAcCTOSHUM OT KPOBIM BBIPAOOTKM /O IHEBHOW MOBEPXHOCTH OOJbIIE
YABOCHHOH BBICOTBI CBOJA OOpYIIEHHUS CIleAyeT HNPUHUMATh PaBHBIM BECY
TPYHTOB B 0OBEME, OTpaHHYCHHOM CBOJOM oOpymeHus. [Ipn MeHblIeM
3arayONneHNH TyHHENsl TOpHOE JaBlICHHE IPHUHMMACTCS pPaBHBIM BECy BCEH
TOJIIIM I'PYHTA HaJl HAM.

5.11. HopMaTMBHOE BEpTHKAIBHOE TOPHOE NABJICHHE g,.., KH/M?, IIpu
CBOIOOOpa3oBaHMM B TIpyHTax ¢ Koaddummentom kpemoctn f<4
ompenensiercs 1o Gopmye

8gn = ,Bpghq, (1)

rae B — ko3 PUIHEHT, IPUHUMAEMBIH B 3aBUCHMOCTH OT TIPOJIETa BEIPaOOTKH
b pasaeM: 0,7 ipu b < 5,5 m; 1,0 pu b = 7,5 M; 10 HHTSPHOIAIIH
mexay 0,7 u 1,0 mpu 5,5 < b < 7,5 m;
0 — IUIOTHOCTh IPyHTa, T/M°;
g=9,81 = 10 m/c%;
h, — BBICOTa CBOJIa OOPYILEHHS, M; OMPEALISLETCS 0 GPopMyIie
b,
=%
b, — mipornet cBoja OOPYIIEHH S, M; ONpPEeIseTcs o Gopmyrie
by = b+ 2htg[ 45o-2 |,
2
h — BeICOTa BBIPAOOTKH, M;
¢ — KaXYIIUIACS YToJI BHYTPEHHEro TpeHus (¢ = arc tgf).
Pacripesenenne  BEpTHUKAIBHOIO TOPHOIO  JABJCHHS  MPUHHUMACTCS

PaBHOMEPHBIM IO TIPOJIETY OOJIEIKH.
5.12. HopMaruBHOE BEPTUKAILHOE TOPHOE IABIEHHE g,y KH/M%, B

rpyHTax ¢ f = 4 ciemyer NPHUHUMATh PaBHBIM BeCy TPYHTOB B 00BeMe
HapyIIEHHOW 30HBI, YCTAHOBJICHHONW MO JaHHBIM HATYPHBIX HCCIICIOBAaHHH, a
IIPU MX OTCYTCTBHH — O (popMyIie

8en = PPgha, 2

e hq = k.b — TiTyOMHa HapyIIEHHOH 30HBI, M;
ko — k03 puTIHIEHT, TPHHUMAEMBIi 10 Tab. 4.

Ta6muua 4

Koapdumuent Kosbdunmenr k, mpu rpyHTax
KpPEMoCTH I'PyHTa f crnabo- | cpenHe- | CHIIBHO-




TPELIHMHOBATHIX TPELIMHOBATHIX TPELIMHOBATHIX
4 0,2 0,25 0,3
Ot 5 10 8 0,1 0,2 0,25
10 u Gomee 0,05 0,1 0,15

Pacripeznenenne BepTHKaIBHOTO TOPHOTO JIABJICHUS 110 MPOJIETy OOAEIKH
NPUHUMAETCS C YYeTOM HAIUIACTOBAHMS, CHCTEM TPEIIMH M APYrux
0COOEHHOCTEH T'PYHTOBOT'O MacCHBa.

B cnaborpempHOBaThIX TpyHTaX NMpH IIIyOMHE HapylIEHHOW 30HBI Ooiee
1,5 M HOpMaTuBHOE BEPTUKAIBHOE TOPHOE JABJICHHUE g,.n CIEIYET YMEHBIIATh
Ha 20%.

ITpun komObaifHOBOW IpoXonke 3HA4YEHHE Kk, AOIYCKAeTCs yMEHbIIATh Ha
30%.

5.13. HopMmaruBHOE TOPU3OHTAILHOE TOPHOE JMABICHHE g KH/M?,
olpenessieTcs:

MIpH CBOZ000pa30BaHKU B IpyHTaX f < 4 — 1o opmyrie

Ogxn = pd hy +0.5N tg? 45°—% ; (3)

NPy 3arTyOJIeHUH KPOBJIM MEHEe YBOCHHOW BBICOTBHI CBOZAA OOPYIICHHS B
rpyHTax ¢ f < 4 — mo ¢opmyne (3) ¢ 3aMeHON YHCICHHOTO 3HA4YeHUs /i, Ha
paccTosiHKe OT KPOBIIM BBIPAOOTKH JI0 AHEBHOW MTOBEPXHOCTH.

Pacnipezsenienne TOPU30HTANBHOIO TOPHOTO JABJICHHS JOJDKHO OBITh
PaBHOMEPHBIM TI0 BBICOTE OOJCTIKH.

5.14. HopmaTuBHOE TOPH30HTAJIHHOE TOPHOE MJaBIeHHE B Clabo- o
CPEAHETPENINHOBATIX TPYHTaX C f = 4 mpH BBICOTE TYHHENS MeHee 6 M
JIOIyCKaeTcsl HE YYWTHIBATh, a MPH BHICOTE Ooiee 6 M — OMNpEIeNsiTh U3
YCIIOBHSL  TIPEACNIBHOTO  PAaBHOBECHSl  OTACIBHBIX  CKaJbHBIX  OJIOKOB,
OTCEYEHHBIX TPEIIUHAMH.

HopmaTtruBHOE rOpU30HTAIBHOE TOPHOE ABJICHHE B CUIIbHOTPEIIMHOBATHIX
rpyHTax C f > 4 JI0MyCKaeTCsl yYUTHIBATH 10 (hopMyIIe

Zon = 0,1pgh. “4)

5.15. dns BeIpab®oTok TiryOokoro 3anmoxeHus (coime 500 M) BenUInHy
TOPHOTO JIABJICHUS CIEAYeT ONPENEISTh C Y4ETOM IUIACTUYECKOTO COCTOSHHMS
TPYHTOB U JIPYTUX CIIeNU(HIECKUX SBICHHUH.

ITpn otcyrcTBMM HEOOXOAMMBIX JAHHBIX MOIYCKAETCS HAa HadadbHBIX
CTaMsAX MPOEKTUPOBAHUS BHIPAOOTOK TIIYOOKOTrO 3aJOXKECHHS ONPENEIIiTh
TOpHOE JJaBJICHHE Ha OCHOBE OIBITA CTPOUTENIBCTBA TYHHEJICH B aHAIOTHYHBIX
WH)KEHEPHO-TEOJIOTMYECKUX M THAPOTCOJIOTHYECKUX YCIOBHSAX.

5.16. B BeIpaboTKax TITyOOKOTO 3aJI0KEHUS, PACIIOTIOKEHHBIX B TIIMHUCTHIX
U JApyrHX ciaObIx rpyHTax ¢ f < 4, OKasblBalOUIMX 3HAYUTEIHHOE
paBHOMEpHOE IaBJE€HHE Ha KOHCTPYKIMIO TYHHENS, Harpy3Ky Ha OOJEIKY
CIIeyeT ONpeaeNsaTh C YIeTOM OKUAAEMBbIX CMEIEHUI IpyHTa JI0 YCTpoiicTBa
BPEMEHHOH Kperd W IOAATIMBOCTH OSTOH KpEermd B COOTBETCTBUH C
tpedoBanusimu CHull 11-94-80, a Takxke noaaTimBOCTH caMoOil 00/IEIKH.

5.17. Ilpu pacueTe 00eIIKYA TOPHOE TABICHUE HEOOXOMMMO OIPECIISTh IO
XapaKTepUCTUKaM TPYHTOB C y4eTOM YCIIOBHI ODKCIUTyaTaluu (M3MEHEHUs
CBOICTB MaccrBa rPYHTOB IIPU MX BOJJOHACHIILICHUH).

5.18. Tlpu pacuere 0OOIETIOK HAMOPHBIX TYHHENIEH, pacrojiaracMbIX B
BOZIOIIPOHUIIAEMBIX TPYHTaX, BKJIOYEHHE B OJIHO COYETAaHUE HAarpy3oK OT
BHYTPEHHETO J[IaBJICHUSI BOABI M HAPYKHOI'O JABJICHUSI MOA3EMHBIX BOJ HE
JIOIyCKaeTcs. B HMCKIIOUMTENBHBIX Clly4asX, KOrZa BO BCEX BO3MOXKHBIX
(Bkirodast  aBapuilHBIE) OKCIUTyaTallMOHHBIX CHUTYalUsIX TapaHTHPOBAHO
BCECTOPOHHEE paBHOMEPHOE HAPYXXHOE JaBJICHHE BOJBI HETIOCPEACTBEHHO Ha
00JIETIKY, IOIYCKAETCsl BKIIOYATh B OZHO COYETAHUE C BHYTPEHHUM JaBICHHEM
MHHUMAaJIbHOEC 3HAUCHHWE HAPY)KHOTO JABJICHUS IIOI3EMHBIX BOA C
ko3 hUIEeHTOM HaJEKHOCTH 10 Harpy3KaM, paBHBIM 1.

5.19. laBieHue MOA3EMHBIX BOJ CIEAYET ONPENEIATh MPU yCTAHOBHUB-
HIeMCsS ypOBHE BOIbI B BOJOXPAHWIMIIE C YYETOM CHIDKCHHS JABJICHUS
MOA3EMHBIX BOJ, TPEOyCMOTPEHHBIMH Uil O3THX IIeNedl JApeHaKHBIMH
YCTPOIMCTBAMH M IIEMCHTallMOHHBIMHU 3aBECAMH.



5.20. IIpu mpoeKTUpOBaHMM TUAPOTEXHUUECKUX TyHHEJNEH, pacroarae-
MBIX B BEYHOMEP3JIBIX IPYHTaX, HEOOXOMMMO yUUTHIBATh BIHMSIHNAE U3MEHEHUN
TEMITEpaTypHOTO PEXMMa TPYHTOB Ha HMX HECYIIYIO CHOCOOHOCTb, a TakKxke
YCTOIHUYMBOCTH U COMPOTUBIIEMOCTh IPYHTOB BHEIITHIM Harpy3KaM.

6. OCHOBHbIE MOJOKEHUS 10 PACYETY 00IETOK

6.1. O0nenky ruapoTeXHUYeCKUX TyHHENeH, cormacio CT COB 1406-78,
CJIe/TyeT PaCCUUTHIBATH IO METOY MPENEIbHBIX COCTOSHUIL:

[0 HECyIIeH CIOCOOHOCTH HAa MPOYHOCTh M B HEOOXOMUMBIX CIydasx ¢
MIPOBEPKON  yCTOMYMBOCTH (DOPMBI KOHCTPYKIIMH (IIPEHETBbHBIE COCTOSHUS
MIePBOM TPYIIBI) B COOTBETCTBUU C 00SI3aTEIbHBIM MPUIIOKEHUEM 1

Mo 00pa30BaHHWIO TPEIINH (TPEIIMHOCTOMKOCTH), €CITH TPEIIUHBI He
JIOITYCKAIOTCSI, WIIA TI0 PACKPBITHIO TPEIINH, €CJIM PAaCKPBITHE UX JOIYCTHMO
M0 YCJIOBHSIM JOJNTOBEYHOCTH OOJEIKH TYHHENIS, COXPAHHOCTH TPYyHTOBOTO
MacCHBa, a TaKKe MO0 3HAUYCHHUIO (PUIBTPAIMOHHOTO PAacXoia BOABI M3 TYHHENS
(TIpenenpHBIE COCTOSHHS BTOPOW TPYIIITBI) B COOTBETCTBHH C 00S3aTEIEHBIMU
MPUIIOKEHUAMHE 2 1 3.

6.2. CeveHus OONENOK TO MPEACTBHBIM COCTOSHHSM IIEPBOM M BTOPOM
Tpynn HeoOXOmMMO paccuuThiBaTh B coorBercTBuM co CHull 1I-56-77 u
CHull 11-23-81.

6.3. Ilpu pacuerax CeYeHUH TYHHENBHBIX OOIEIOK HEOOXOAUMO BBOIUTH
crieyronye KO3 QpUIHEeHTHL:

K03 GUIMEHTHI HAJISKHOCTH 0 HA3HAYCHUIO COOPYKCHUS }, U COUCTaHUH
Harpy3oK ., npuaumaemMsle corinacuo CHull 11-50-74;

KO3 GUIMEHT YCIOBHII paboOTHl }., NPUHAMAEMBIH Ui OCTOHHEIX,
JKEJIE300€TOHHBIX W CTaJIeKEIe300€TOHHBIX O0JEOK 1o Tadi. 5, s
CTaNIbHBIX 000J10YeK — 110 TalII. 6.

Tab6muua 5

Koa¢durment ycnoBuii paboTsl ¥ pH

O6nenku pacueTe 10 NpeaeabHbIM COCTOSHUAM
IIEPBO IPYMIbI BTOPOM I'PYMIIBI
Beronnsle (B TOM umcie U3 HaOpwI3r-Oe- 1,0 0,9 (0,75)
TOHA U NIPECCOBAHHOTO OETOHA)
JKenesobeTroHHBIE (B TOM YHCIE TpenBa- 1,1 1,3 (1,15)

PUTENBHO HANpsDKEHHBIE, W3 apMHpO-
BaHHOTO HaOpBI3r-0ETOHa W  IKEJIe30-
TOPKPETHBIE)

Cranesxene300eToHHBIE (TIpH pacdeTe Ha 0,9 -
BHYTpEHHEE JIaBJICHHUE)

IIpumeuyanne. 3HadeHHsT KOO(QQUIMEHTOB, yKa3aHHbIE B CKOOKaX, CilemyeT IpH-
HuMath npu koddduumente yaenbHoro ortnopa K, < 2000 H/cm®), B rpynrax,
MONBEP)KEHHBIX Cy(p(do3nH, BBINIETaYNBAHUIO, a TaKXKe IPU THUAPOKapOOHATHOM
NIETOYHOCTH BOJIBI-cpeibl MeHee 0,25 MIroKB/I.

Tabnuia 6
VYHaCTKH CTaIBHBIX Kos¢dunuent ycnosuii paboTsl ¥
Hasnenne oboroex IIPH COYETAHHH HArPy30K
OCHOBHBIX 0CO0BIX
Bayrpennee | [Ipsmere 0,75 (0,9) 1,0 (1,1)
®dacoHHBIE MEMEHTHI (KOJeHa 0,65 (0,75) 0,8 (0,9)
U pa3BETBIICHHS)
HapyxHoe Bce yuactku 0,75 0,9

IMpumeuanus: 1. 3HaueHus kospduimenTa Y., yKasaHHbIE B CKOOKaX, JOJDKHBI
HNPUHAMATBCSL:

a) Uil KOMOMHHPOBAHHBIX OOENOK C HApY)KHBIM MOHOJIUTHBIM JKeJIe300€TOHOM
(cTanexene300eTOHHBIX);

0) 111 KOMOMHHMPOBAHHBIX OOMENIOK C HApYXHBIM MOHOJNUTHBIM OETOHOM MpH
OIHOBPEMEHHOM BBITIOTHEHUH CIIEIYIONIUX YCIOBHHA:

Pui £ 0,15407K,;

Pui <107 pghy(1L cos o + sin ),

IJIe pwi — BHYTPEHHEE JaBJIEHUE BOJbl B HAIOPHOM TyHHese, Mlla;




hg: — KpaTHaiilee paccTOsIHUE OT OCH TYHHEJISI IO TOBEPXHOCTHU 3EMIIH, M;
1 = 0,7 — ko3¢ GUIUEHT TPEeHHS TPYHTA 110 TPYHTY;
0L — YTOJI MKy HOPMaJIBIO K IOBEPXHOCTH 3€MJIM ¥ TOPU30HTOM, TPa;
K, — ko3 dunument yrensHoro otnopa rpynra, H/cm?®, onpenensiemslii 1o .
6.13;
B) NIPH pacyeTe Ha BHYTPEHHEE JABJICHUE, €CITU OTIIOpP IPYHTa HE YUUTHIBACTCS.
2. Tlpu ucnons3oBaHuM KodhduUIMEHTa Y MO NaHHOH Tabmune Ko3(GHUIHEHT

COUETaHUH HAarpy30K Jf. CIeAyeT MPUHUMATh PAaBHBIM 1.

6.4. Pacuer 00menok mo Hecymiel CrocOOHOCTH CIEMyeT BBIIONHATH Ha
BO3MOXKHBIE HanOoJee HeONaronpusTHHIE OCHOBHBIE M OCOOBbIE COUYETAHUS
pacyeTHBIX  HAarpy30K C TPIMEHEHHEM pAaCUYeTHBIX  XapaKTEPUCTHUK
MaTepuaioB 00/eIoK.

6.5. Pacuer oOzmenok 1mo oOpa3oBaHWIO M PACKPBITHIO TPEIIMH JOJDKEH
OCYIIECTBISITECS HA OCHOBHBIE COYETAHHUS HOPMATHBHBIX HArpy3ok Oe3 ydera
THIPABIMYECKOr0 yrapa C NPUMEHEHHEM HOPMAaTHBHBIX XapaKTEPUCTHUK
MaTepraIoB OOJIENOK.

6.6. Pacuer 00meOK THAPOTEXHUYESCKAX TYHHENICH BCEX THITOB (BKIIOYAS
(hacoHHBIC YaCTH KOMOMHHMPOBAHHBIX OO/IETIOK) CIICAYET BBIIOJIHATH C yIETOM
OTIIOpa TPYHTOB. VICKIIIOUEHNS IOIMYCKAIOTCS TIPH PACIIOJIOKEHUN TyHHeENeH B
cy1a0bIX HEeyCTOHUMBBIX IpyHTax. IIpu pacrmonokeHun TyHHenel Ha TiryOnHe
MeHee TpeX JMaMeTpoB (IIPOJIETOB) HaJ| ILENBITOH CBOJA BEJIMYMHA JIABIICHUS,
TepeIaBaeMoro Ha TPYHT OOJIETIKOW TyHHEINs, He JOJDKHA IPEBBIIIATh Beca
TOJIIIY IPYHTA HAJl TYHHEJIEM.

6.7. Pacdyer o0OnenoKk NMpou3BOJILHOIO OYEpTaHHs Ha JIOObIC BHEIIHHE H
BHYTPEHHHME HArpy3Kd WIM UX COYETAHMS IIPU U3MEHAIOIIUXCS IO KOHTYPY
JeopMaMOHHBIX XapaKTEPUCTUK TPYHTOB CIIEJyeT BBINOJHITH METONaMHU
CTPOUTEILHOU MEXaHUKU.

Pacyer HeOOXOMMMO BBINOJHATH B COOTBETCTBMHM ¢ mm. 6.4 u 6.5 Ha
KaXJ0e M3 coueTaHHH Harpy3ok. CIOKeHHe SMIOp YCHIIMH OT OTIENBHBIX
Harpy30K AJIsl IOJTy4eHHs] CyMMapHO¥ SHIOpBI HE JI0ITYCKAEeTCsl.

6.8. beronHple 00€KH OE3HAMOPHBIX TYHHENEH CIEAyeT PacCUUTHIBATH
Ha OPOYHOCTh B MPEANOJIOKEHHH OOpa3oBaHUsI B OOJENKE IUIACTUYECKHX
MIAPHUPOB U MPOBEPATH HA TPEIIMHOCTOMKOCTB IO HPEAETBHBIM COCTOSHHAM
BTOPOM I'PYIIIBIL.

6.9. Ilpu pacuere 00IEIIOK O MPEACTEHOMY COCTOSHHIO BTOPOH TPYIIITBI
IpeNeNbHYI0 IIMPUHY pPACKPHITUSL TPEIIMH OOJENOK HAMOPHBIX |
Ge3HanopHbIX TyHHeNeH | kiacca cnenyer npuHUMAaTh 1o Tad. 7.

Tabmuua 7
[panueHT [penenbHas MPUHA PACKPBITHS TPELMH, MM, H3 YCJIOBHS
HANOPOB | JIOJNTOBEYHOCTH OETOHA IPU THAPO- | COXPAHHOCTU APMATYPHI IPH CYM-
BOJIBI B KapOOHATHOI IEJIOYHOCTH BOIbI- | MapHOi konuenTpaiuu uoxos Cl' u
obnenke CpEJIbl, MIKB/JIL. SO's, Mr/n
Ju 0,25 1 2 2,51 1o 50 100 200 400—
Gonee 1000

Hal’lOpHLIe TYHHEJIH U HE3aTOIIAEMbIE YaCcTH 6e3Han0pHle TyHHeJ’Ieﬁ npu
HAJIMYUH MOJA3CMHBIX BO/I

5 0,1 0,18 0,35 0,5 0,5 0,4 0,35 0,3
50 0,07 0,15 0,32 0,45 0,5 0,4 0,35 0,3
300 0,05 0,12 0,23 0,4 0,4 0,3 0,25 0,2

He3aTtonnsiemble yacTH 00/1e/10Kk 0e3HAMOPHBIX TyHHeJIell MpH OTCYTCTBHH
MO3eMHBIX BOJI
- | He orpannuuBaercs | 0,2 | 0,2 | 0,15 | 0,1

[pumeuanus: 1. Bomoi-cpemoil, ompeAeNsIOmEed JONTOBEYHOCTh OCTOHA U
apMatypsl B 00/ICIIKe, SBIISIOTCS:

nipu H; > H.; — BoJa BHyTpHU TOHHEJI,;

npu H; < H. — nox3zeMHas Boza.

2. Hna tynaeneit II, I, IV kiaccoB mpenenbHble 3HAYEHUs! PACKPBITHS TpPEIIUH
cleyeT NPUHMMATh COOTBETCTBEHHO B 1,3, 1,6 m 2 pa3a OonbIIMMM, YeM 3HAUCHUS,
NpUBEICHHbBIE B Tabame, Ho He 6onee 0,5 MM.




6.10. I'paguent Hamopa Jy B 00/eNIKaX MPUHUMAIOT B 3aBHCUMOCTH OT
kodddurrenrta GpuipTpanun k rpyHra:
Ju=11pu k< 10™* cm/c;

|, Hi-He
" h

rie H; — BHyTpeHHUH Hanop BOIpL, M;

H,| — Harop noi3eMHbIX BOJI, M;

hy — ToNIIMHA O0HENIKH, M.

B wumreppane 10* < k < 107 3Hauenue Jy ONpENENsETCA IO
MHTEPHOJISIINH.

6.11. [Ins 3aroruisieMblx 4YacTedl 0O0IesoK Oe3HANOPHBIX TYHHEINeH I10
YCIOBHSIM JIONITOBEYHOCTH OETOHA W COXPAaHHOCTH apMaTypbl IIMPHHA
PaCKpPBITHS TPEUIMH HE OrPaHHUYMBACTCSL.

6.12. Crarmdgeckne pacdeTsl OOJETOK CIEAyeT BEHITIONHATE C Y9EeTOM
TPEIMHOOOPA30BAHMS U TUTACTUYECKHX AedopMariuii:

00zenIKM OE3HANOPHBIX TyHHENEH M ONOpPOKHEHHBIX HANOPHBIX TYHHEJIEH
MO TIPEACNBHBIM COCTOSHMSAM IIEPBOM M BTOPOM TPYII PACCUUTHIBAIOT C
YYETOM JKECTKOCTH OETOHHOTO CEUEHHs NPH MOJIyJe YIPYrocTH OeToHa B
KoHCTpYKIHH E; = 0,7E};

OONIeTIKM HAmNoOpHBIX TYHHEJNEH Ha OKCIUTyaTallMOHHbIE HArpy3KH IIO
MPEeeTIbHBIM ~ COCTOSHUSAM  TIE€PBOM  TIPYNIBI  PACCUMTHIBAIOT C  y4ETOM
JKECTKOCTU apMaTypHoro ceueHus £y = E,.

ITo mnpenenbHBIM COCTOSHUSIM BTOPOM TPyHIBI  OONETKH HAIOPHBIX
TYHHEJIEH CJIEIyeT PacCUUTHIBATh:

HETPEIINHOCTOMKNE — C YUETOM JKECTKOCTH apMaTypHOro cedeHus £ = Eg;

TPEMIMHOCTOMKNE — C Y4ETOM >KECTKOCTH OETOHHOrO CeyeHHs npu Fy =
0,7Ep.

6.13. Pacuer 007en0K TyHHeNeH ciedyeT BBIIOJHATH C Y4ETOM
B3aUMOJIEHCTBUSI UX C TPYHTOBBIM MaccuBoM. JledopMannoHHBIE CBOHCTBA
IPYHTa XapakTepu3yloTcss Kod((HUUMEeHTOM ynedapHOro ormopa K, win
NpUBEIEHHBIM (3 dekTBHBIM) MoxmyneM Jnedopmanmu rpyHrta FE, u
kodddurmentom Ilyaccona V. IlpuBeneHHblii Momyip Jedopmarun
HEoOXOMMO ONpeNesiTh C y4eTOM HEOAHOPOAHOCTH CBOMCTB TPYHTa OT
€CTECTBEHHBIX M TEXHOTCHHBIX NMPHUYMH (3aKperieHHEe TPYHTOB IEMEHTAIeH
WM MHBIMU Crioco0aMu, TMOSBICHUE HAPYIIEHHOW MPOXOIKOW 30HBI M JIp.).
3HauCHUs XapaKTEPUCTUK I'PYHTOB CJIEAYET ONPENETATh C YIETOM UX CBOWCTB
IIPY BOJIOHACHIIIEHWU HA OCHOBAHWH HATYPHBIX MCCIICIOBAHUI.

JUIi HamopHBIX TyHHENEH KpYTOBOTO OYEPTaHMS, pPACIONAaraéMbIX B
OJIHOPOJHBIX M30TPOINHBIX TPYHTaX, MOIYJIb zAedopManuu rpyHTa £,
JIOIyCKaeTcs ONPEAEIATh 1Mo GhopMmye

E,=K/(1+ V) (5)

pu k > 107 em/c,

Kr,
e K0 = ﬁ — KO3 PHUIUEHT YNEeTBHOTO OTIOPA TPYHTA;

K — ko3¢ dunpeHT oTrnopa rpyHTa;

7. — HAPYXXHBII paguyc 0OJEIKH, CM.

Hnst  TyHHeneW, pacnojaraéMbelX B AaHU30TPONHBIX TIPyHTax C
OTHOLIEHWEM MOJIyJeH nedopMalii B pa3HbIX HampasieHHAX Oomee 1,4,
pacdeTsl He0OXOAMMO BBITOIHATH C YYETOM aHU30TPOITHH.

6.14. JledopmarmoHHBIE XapaKTepUCTUKH TpPyHTOB K, wimm E, mns
tyHHeneil I u Il knaccoB cnenyer onpenenarbs Ha XapaKTEPHBIX MHKEHEPHO-
TEONIOTMYECKUX ~ ydacTKaX MO0  JaHHBIM  HAaTypHBIX  HUCCIEIOBAaHUIA,
BBITIOJIHEHHBIX METOJOM HAllOPHBIX BBIPAOOTOK, C IOMOINBIO YCTAHOBKH
neHTpaspHOro Harpykenus (YIH) u nwimHIpHUYecKoro ruipabindecKoro
mramna (L[I'I), a Taxke IITaMIOB B COYCTAaHUH C CEHCMOAKyCTHYSCKAMU U
IIPECCUOMETPUYECKUMH METOJJAMU.

Jnsa tynneneit 11 u IV kmaccoB HaaneXUT NpeaycMaTpuBaTh HATYypHBIE
UCCIIEIOBAaHUS CEHMCMOAKyCTUYECKHMHU U NPECCHOMETPUYECKUMH METOJaMU.
Jlomyckaercss  Takke  WCIONB30BaTh  3HA4YeHHS  (DU3UKO-MEXaHMUYECKUX



XapaKTEePUCTUK TPYHTOB, BBISBIECHHBIX TP IPOXOJAKE TYHHEJIEH B
AQHAJIOTHYHBIX WHKEHEPHO-TEOJIOTHUECKUX YCIOBHUSX.

6.15. Jst MPOEKTUPOBAaHUS  THAPOTEXHUYECKUX  TyHHEJeH,
pacrojaraéMbIX B BEYHOMEP3JIBIX TIPYHTaX, HEOOXOOUMO OIpeaessTh
3HaueHUs] (PUBUKO-MEXaHMYECKUX XapaKTePUCTUK TPYHTOB B MEpP3JIOM U
TaJIOM COCTOSTHUHU.

6.16. Jlns mpenBapUTENbHBIX pacyeToB 3HaueHUs KOI(D(PHUINEHTOB
ymenbHOTO otmopa K, Ul CPEIHETPEIIMHOBATBIX TPYHTOB JOITyCKaeTcs
OTIPEEIATh IO YepT. 2 WK 110 aHAJIOTaM.

K_ krc/cm®
1600 = A

1400 ///
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Yepr. 2. I'paduk 3aBucumocty kodddunuenrta K, or koapuimuenTa
KPETIOCTH TPpyHTA f JUIsl TPELIMHOBATHIX TPYHTOB

I[Mpumeuyanue. B cnaborpemmnoBareix rpyHrax ¢ f < 10, a Taxke npu
KOMOAHOBOW MPOXOIKE TyHHENs 3HadeHUs K,, IONyYeHHBIC 10 YepT. 2,
cienyer yBenu4yuBarh Ha 30%.

6.17. B pacuerax 00yenok TyHHENEH HEOOXOIMMO YUUTHIBATh COBMECTHYIO
paboTy yCTaHABIMBACMOM MTPH MIPOXOIKE TYHHEIIS KPEMHr ¢ 00ICIIKOM.

6.18. Ilpn Ha3HAUEHNUH PacYETHOW CXeMBI OO/ICITKH TYHHEJIS U TPYHTOBOTO
MaccuBa CJeAyeT YYHTBHIBATh IIOCIIENOBATeIFHOCTh pa3paboTKu TpyHTA U
BO3BEICHHMSI 3JIEMEHTOB O0/IEIIKH.

6.19. Ilpu napaniensHOM PaCIIONOKEHNH HECKOIBKIX TYHHETICH B pacdeTe
06HCHKI/I Ha MOPOYHOCTH HCO6XO)II/IMO YUYUTBIBATH U3MCHCHHA HAIPSXKEHHOI'O
COCTOSHUSI M MPOYHOCTHBIX CBOWCTB TPYHTOBOIO MAacCHBA, BBI3BAHHBIX
IIPOXOAKON COCEAHUX TyHHENEH.

6.20. Pacuer OCTOHHBIX W IKEIE300€TOHHBIX OOMENIOK TYHHENEeH Ha
TeMIIepaTypHbIE BO3ACHCTBHS CIEAYET BBIIOJIHATH MPU PACUETHOH pa3HOCTH
temmeparyp 6onee 30°C ¢ ydetom HaOyXaHHS U MON3Y4eCTH OCTOHA.

6.21. Ilpm pacdere OOHmENOK HANOPHBIX W OE3HAOPHBIX TyHHEJEH
IIPOTHBOAABIICHUE BOJBI B MIBaX OCTOHUPOBAHUS U B CEUCHUSIX MEXKAY IIBAMHU
OETOHMPOBAHMA HE YIUTHIBACTCSL.

6.22. TonmuHy JOTKa TyHHENs, MOJBEPHKEHHOIO BO3IECHCTBUIO BIEKOMBIX
HAacOCOB, CIEAyeT Ha3Ha4YaTh C yYETOM BOSMO)KHOCTH NCTHUPAHHS JIOTKA.

Tpunoxenue 1

O06s13aTenbHOE

Pacuer 061e10K TyHHETIEH 10 MpenebHBIM COCTOSHUSM TEPBOM
IpYIIIBI

1. PacueT 0eTOHHBIX M KeJ1e300eTOHHBIX 00/1eJI0K MPOU3BOJILHOI0
oyepTaHus

B pacuerHoil cxeme, Kak IIpaBUIIO, IIPEAIIONAracTCs, 4YT0 Harpy3Ku, B TOM
quciae W TOpPHOE JaBleHHe, 3a/JaHbl, a OTIOp IpyHTa OMpenensercs Kak
peaxnus ympyroro OCHOBaHHSA. B0o3MOKHBIE MPOCTEHIINE pacyeTHBIE CXEMBI
O0IIeTIOK KaK CTEpP)KHEBBIX CHUCTEM B YIPYrod cpeie € OJHOCTOPOHHHMH
CBSI3SIMH TTOKa3aHbI Ha 4epT. 1.
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Yepr. 1. PacueTHbIe cXxeMbl 00ETOK TyHHEICH

Pacyer npouHOCTH CllelyeT BHIITOJIHATE Ha pacyeTHBIE Harpy3KH (C y4eToM
K03 HUIMEHTOB HAJEKHOCTH IO HArpy3kam) B COOTBETCTBHH C pasi. S,
JKECTKOCTh NPUHUMAaTh B COOTBETCTBUM C II. 6.12, ko3(duImeHTs ornopa
TpyHTa — B COOTBETCTBUM ¢ Nl 6.13-6.16.

Pacuer ceueHuii 00€N0OK U ONpeeeHIe He0OX0IUMON IUIONIAAN CeUCHHS
apMartypsl 4, cnenyeT npousBoauts no CHull 1I-56-77.

2. Pacuet cTase:xes1e300eTOHHBIX, 2KeJ1e300€TOHHBIX, APMUPOBAHHBIX
HAOPBI3r-0eTOHHBIX H JKeJ1e30TOPKPETHBIX 00/1eJIOK HATIOPHBIX TYHHeJ e
KPYTOBOr0 04epTAHUS HA HAYAJBHBIX CTAMAX NPOEKTHPOBAHUA

Ha HayanpHBIX CTaausAX MPOCKTUPOBAHHS pacyeT HAMOPHBIX TYHHEICH
BBIIIOJIHACTCA 110 l'IpI/I6J'II/I)KeHHBIM (bopMynaM, KOTOPBIC YYHUTBIBAIOT TOJILKO
BHYTPECHHEE JIaBJICHUE, IIOCTOSIHHOE B ITPE/iesiaX CEUeHHSI.

[nomans cedeHus pabodeii apMaTyphl 4;, cM>, Ha 1 CM JUIMHBI TYHHEIIS:

MIpH COOJIONICHUN YCIIOBUS

My > KolivcRst
rePYEsY nYic
€]
ompenensiercs mo hopmyiie
A, = YrYicPali AsRy  Koh
YRst Re Es
2

pu HecoOmonerny ycnoBus (1) — mo gopmyne
A — — YnYicPwili AsRy _ pohyfe
YR«  Rs 100yRg’
TII€ pwi — PAcUeTHOE BHYTPEHHEE JaBJICHHE BOIBI C yIETOM THJIPABIMYECKOTO
yaapa B IEpUOJ HOpMallbHOM 3KcIuryaranuu, MIla;
hg: — PAcCTOSIHUE OT ILIEIIBITH CBOJA TYHHEIS 10 OBEPXHOCTH 3EMJIH, CM;
Ry, E; — pacueTHOE CONPOTHBIIEHHE apMaTypbl Ha pPACTSHKEHHE U MOIYIb
ympyrocta apMarypsl, MIla;
A — TUIONIAAL CEYEHUs CTAIBHOU OOONOYKH, CM’, Ha 1 CM JUIMHBI
TYHHEJIS;
R, — pacdeTHOE CONpPOTHBJIECHHE CTAILHOW O0OOJIOUKH, NPUHIMAEMOE 10
CHulI 11-23-81, MIla;
K, — koo durment ynensHoro ornopa rpyura, H/em?;
0 — TUIOTHOCTh TPYHTA, KT/CM?;
Yes Vi Yie — KOO PUIIMEHTHI, TPHHUMAEMBbIE COTJIACHO 1. 6.3.

Ecmu no dopmynam (2) mim (3) A; < 0 (T. e. pacueTHON apMmaTrypsl He
TpeOyeTcss M BHYTpPEHHEE [aBJICHHE BOIbI IIOJHOCTHIO BOCHPHHUMACTCS
TPYHTOM), CJeIyeT NMpUHHMaTh 3Ha4eHHe A, M0 MHUHHMAJILHOMY HPOIEHTY
apMUPOBAHUS COMIAcHO II. 4.19.

>

3)

3. PacueT cTaabHBIX 000/104eK KOMOMHUPOBAHHBIX 00/1€710K ¢ HAPYKHBIM
MOHOJIUTHBIM 0€TOHOM



3.1. Mapku cTanu Ui CTajJbHBIX OOONOYEK M KOJEl| YKECTKOCTH ClieayeT
MpUHKUMATh 110 Tad. 1.

Tabmma 1
TonmuHa Kareropus ctanu mpu pacueTHOH
Mapxka I'OCT wimn JIUCTOBOTO Temreparype ¢, °C
cranu TY npokara, >|-40 —40>¢>-50 | -50>¢>-65
MM

BCr3I'mc T'OCT 380-71 10 -30 5 - -
18I'mc T'OCT 23570-79 10 -30 + - -
092 rp. 1 TV 14-1-8023-80 11-20 12 - -
0912 T'OCT 19282-73 10-32 12 - -
09I2C 1p. 1 TY 14-1-3023-80 10-20 12 13 15
0912C I'OCT 19282-73 10 - 60 12 13 15
10XCH/J, I'OCT 19282-73 10 - 40 12 13 15

[Mpumeyanus: 1. 3Hak “+” 03Ha4aeT, 4TO KATETOPHIO CTAIU U TPeOOBaHMS K HEl yKa3bIBaTb B
MPOEKTe He CIEIyeT; 3HaK “—‘ O3HayaeT, 4YTO JAHHYIO0 MapKy CTaJH MPH yKAa3aHHOW pacyeTHOH
TeMIepaType IPUMEHSTh HE CIIELyeT.

2. Ilpu HammexameM TEXHHKO-3KOHOMHYIECKOM OOOCHOBAaHMH MOITYCKaeTCs HMPUMEHATh CTalb
JIPYTUX MapoK.

3.2. CranbHble O0OJOYKHM CIIEQyeT pacCuuThiBaTh Ha JCHCTBHUE
BHYTPEHHETO JIaBJICHUS! BOJbI B TYHHEJE, HAPY)KHOTO JaBJIE€HHS IOJI3EMHBIX
BOJ, pacTBopa (MpH LIEMEHTALMH) U CBEKEYIOKEHHOro OeToHa C y4eToM
TEMITepaTypHBIX BO3IEHCTBHI, a Takke Ha JieHCTBHE COOCTBEHHOIO Beca U
Harpy3oK OT MEXaHU3MOB NpPH MOHTaxke oOoyouku. [Ipm pacuere cTalbHBIX
000J104eK JAeHCTBIE TOPHOT'O JIABJICHUS HE YYUTHIBACTCS.

Kos¢pdunment HagesKHOCTH 10 Harpy3Kke Yy KO3 OUIEHT HaIe)KHOCTH 110
HA3HAUCHUIO COOPYXKEHHS Y, U KOI(DOUIMEHT yCIOBUIA PabOTHI Y. CICIyeT
MPUHUMATH COTVIACHO TpeGoBaHMAM mil. 5.8 u 6.3.

I[Mpumeyanue. 3Hauenue kodhunreHTa ycioBuii paboTh Y. MPUBEICHBI
JUIS pacdeTa CTaIbHBIX 000JI0ueK Oe3 yueTa MECTHBIX HaIlpsKEHHH.

3.3. Pacuer Ha NPOYHOCTH CTAJbHBIX O0OJOYEK CIEAyeT BBIIOJHSATH IO
thopmyie

2 2 YR
Ox—0x0;t0; SY_, “4)
¥n
HPU STOM HEOOXOAUMO COOIONATE YCIOBHS:
Ryc Ryc
Ox<—;0z< ,
Yn Tn
Ie G., O. — HOPMaIbHBIE HAIPSOKEHHST COOTBETCTBEHHO B IONEPEYHOM M

MPOIOJILHOM CeueHusiXx 00omouku, MIla;
R — pacuerHoe conporusinenue, MIla, npuHMMaeMoe Ipu pacueTax Ha
Ru
BHYTpPEHHEE JaBJICHHE C Y4ETOM OTIIOpa FPyHTa PaBHBIM —— , a
u
IIpU pacdeTax Ha BHyTpEHHee JIaBlieHHe Oe3 yuera OoTmopa IpyHTa
U Ha Hapy>XHOE JaBJIeHUE — R,;
R., R, — pacueTHbIe COMPOTHUBICHHS CTAIN PACTSDKEHUIO, CKATHIO, U3TUOY,
MIIa, COOTBETCTBEHHO MO BPEMEHHOMY COINPOTHBICHHIO H MO
npexaery Tekydectd, npuauMaemsre mo CHull 11-23-81;

Y. — KodpUIMEHT HaAEKHOCTH Il OJIEMEHTOB KOHCTPYKIIWH,
PacCUNTHIBAEMBIX Ha MPOYHOCTH o BPEMEHHOMY
COIPOTHUBIIEHHIO, paBHBbIH 1,3.

3.4. HopmampHoe HampspkeHHe ©., MIla, B TpPOAONBHBIX CEUCHUSIX
O0OJIOYKM OT BHYTPEHHETO [aBJE€HHS BOABI CIEAYEeT OINpEeAeisITh IO
thopmymam:

Pui Fm + arKor

G, = .
© 44331070 K,,

)



TJIe Py — PacueTHOE BHyTpEeHHee JapieHue Boxasl, MIla;
7'm — CPEIAHUI pamuyc 00O0JIOUKH, CM;
¢ — TOJIIIMHA CTEHKU 00OJIOUKH, CM;
a, — pacueTHBIN paguabHBIA 3230p MEXIY 000JOUKOH U OETOHOM, CM;
K. — TpuBeneHHBIH KOI(QOULIUEHT yOEALHOro OTropa rpydra, H/em?,
oTpeesieMsIii o popMyIie

K. = 1

or ——— 1
d e, s ©)
Eb m Ko

e — HApY)KHBIW pajinyc OETOHHOH 00OHMBI, CM;
E, — Momyns yripyroctu Gerona, MI1a;
0) Ipu OTCYTCTBHHM OTIIOpA TPYHTA MM IPU

4 > 4’33.1()*6 Pifm
'm t
t
(7)

3.5. PacueTHBIN paguagbHBIN 3a30p MEXIy 000JIOUKOH U OCTOHOM d,, CM,
CIIeITyeT ONpeneNsTh 1o Gpopmysie

Gy

a-=an T aot as, ®)

TOE a1, G, 4y3 — COCTABILIIONIME PAJUAIIBHOTO 3a30pa COOTBETCTBEHHO OT
TEMIIEpaTypHbIX BO3JCHUCTBUI, ycaJKi OETOHA U MOJI3y4eCTH
TPYyHTAa, CM.
CocCTaBysIIOIIyI0 3230pa OT TEMIEpPaTypHBIX BO3ACHCTBUM a,1 CJEIyer
OTIPEEISTh IO PopMyIIe

a, = 15’6>4 076rm(tmax - tmin)3 (9)

IOe twex — HauOONBINAs TeMIlepaTypa B TYyHHeNEe IpH 3aloJHUTEIBHOM
nemenTanyu, °C;
twin — MUHEMaJIBHASI TEMIIEpaTypa BOJBI HJIM BO3IyXa B TyHHee, °C.
CocraBisIoniie 3a30pa OT ycalky OeTOHa @, W TON3YYEeCTH TPYHTA ds,
omnpeseNsieMble O IaHHBIM HCCIICNOBAHMI, CIEAYeT YYHTHIBATh TOJNBKO MPU
pacdere Ha 0coObIe COYCTAHHUS Harpy3oK.
JIyist IpeiBapUTENBHBIX PAcCUETOB JOIyCKaeTCsl IPUHUMATh

a,=3X407,. (10)

3.6. HopmanbHoe HampsbkeHne 6. MlIla, B IpOTONBHBIX CEYEHUSIX
00O0JIOUKH OT HAPYXKHOTO IABJICHUS CIIEILYET OMPENEITh 10 (hopMyre
Prelm
Cz=—",
t
(11

TIE pwe — PACUETHOE HapyxHOE AaBneHue Mlla.
3.7. HopmansHoe Hampspkerue, MIla, B onepedyHOM CEUeHUH OOONOUYKH

CIIeAyeT ONPENeNsaTh:
OT TeMIIepaTypHbIX BO3AEHCTBUH — IO hopmyIie

O = —2,52t,, (12)

IIe t; — PacueTHhIA nepenay remneparyp, °C;
OT CTECHEHHM rorepeyHol nedopmanmu — 1o Gopmyie

0.=0,30, (13)

3.8. PacuerHele mnepeman Temmeparyp f; ClIeAyeT OIpEeneIsiTh 10

(hopmymam:
TPH TIOBBIIICHHH TEMIIEPATYPhI

ta= [max - [b,min, (14)



P NOHMKCHUUN TEMIIEPATYPhbL
ti = lmin — tb,max, (15)

TH€ lwax, Imin — COOTBETCTBEHHO HaMOOJbINas M HAaWMEHbINAs TemIleparypa
BOJIBI MJIM BO3MyXa B TyHHETe, °C;
ty, mavs lhmin — COOTBETCTBEHHO HAWOOJNBINAs ¥ HAMMCHbBINAS TEMIIeparypa
o0omnouku B epuona odetonuposanusi, °C.

3.9. MecTHbIe HaPsHKEHUsI, BOSHUKAIOIIKE B CTAIBHONW 000JI0UKe y pedep
JKECTKOCTH, a TaKKe B MECTax IepesioMa, 00pa3ylomuX IMoJ] yIJIoM He Oolee
10°, nomyckaeTcs He YYUTHIBATb.

3.10. Pacuer Ha yCTOHYMBOCTH CTaJBbHOH OOONOYKH TIPU JCHCTBUH
HapYy)KHOTO AAaBJICHUS Py, MIla, cremyer BEIOMHATE IO hopMyIie

Pre< YPab ’ (16)
Yn
e P — KpUTHUECKOE HapyxHoe nasnenue, MIla;
€ — ko3(pPuIIHEHT, IPUHUMAEMBIH 110 Ta0JL. 2.
Tabmma 2
Der FultR,, 0,5 0,75 1 1,5 2 2,5
13 1 0,9 0,8 0,6 0,5 0,4
r
pu Palm 2,5 cnemyer npuHMMAaTh
Ryt
yn
Pt = )
fm

rre R,, — HOpMaTUBHBIN Ipesaen Tekydectd cranu, MIla.
3.11. Kpuruueckoe HapyKHOE JaBJIEHWE IpU OTCYICTBHHM  KOJeL]

JKECTKOCTH M mpu — >2 (rme | — paccTosHuEe MeXIy KOJbLaMH, CM)

Mm
CJIeIlyeT OINpenenuTh rpadudecku 1mo 4epT. 2. Paspemaercst Takxke B 3TOM
Cllyyae BBINOJHATH PAacueT HAa YCTOMYMBOCTH IO CTaHAAPTHBIM MpOrpamMmam
Ha OBM.
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Yeprt. 2. I'paduk 3aBUCHMOCTH KPUTHYECKOTO HAPY)KHOTO JIABICHHUS Pcr OT
OTHOCHTEJILHON TONIIUHBI CTEHKH 7/t [R,, — HOPMAaTHBHOE COIPOTHBIICHUE TIO
npezeny Tekydectn crtanu, MIla (krc/cM?); a, — pacHETHBIN paJnalbHBINA 3a30D

MEX/y CTCHKOI 000JIOUKU U GETOHOM, CM; 7y, — CPEIHHI pauyc 0DOIOUKH, CM; ¢ —
TOJIIIUHA CTEHKH OOOJIOYKH, CM |



3.12. Kpurnueckoe HapyxHOe aaBieHue pP., Mlla, npu Hamuumm Komer
JKECTKOCTH CJIEAYET ONPEALISTh 10 (hopMyIiam:

2 t
Pcr =O,92ESE i 2 Ipu O,SS—SQ,,
I\ rm I

(17)

2
pquyl-—L—+mw{£J|ﬁ@+3J pu —L<Qi
m| N& N7 Im m m
(18)
rae E; — moayns ynpyroctd cranu, MIla,
M, — YHCIIO BOJH, OOpa3yrOLIMXCs MPU CMATHH OOONOYKH, MOAOUpaeMoe
TaKAM 00pa3oM, YTOOBI ITOTYYHTh MUHUMAIBHOE 3HAUYCHHE O,
| 2
m= 1 + i s
TUm
3.13. KompIza JXKECTKOCTH HAIJCKHUT IPOSKTUPOBATh MHUHHMAJIBHOTO
THIOIIEPEYHOTO CEYCHNUS € LIeIIbI0 YMEHBIICHHS TabapuTOB BBLIOMKH.
Pexomennyercs mpemycMaTpuBaTh aHKEPOBKY KOJIEI] JKECTKOCTH B OETOHE.
B ciydae HEBO3MOXKHOCTM aHKEPOBKHM  pacyeT KOJbld JKECTKOCTH
HPSIMOYTOJIBHOTO HOIIEPEYHOTO CEUSHUS CIIeAyeT NPOM3BOIUTE 110 (hopMyIie

Puelsm 1+y_rx +yrEsar

YA lr r?

TJIe ¢, — TOJIIMHA KOJbIIA KECTKOCTH, CM;
V, — paccrosHme OT TEHTpa TSKECTH CEYeHHs Koiblla 10 Hamboiee
YAAIEHHOTO BOJIOKHA, CM;
X, — KO3(PHULINESHT, OMPEACIIIEMBII 0 YepT. 3 B 3aBHCHMOCTH OT 3HAUCHHUS

X <Ry, (19)

n

BCIIMYUH:
Pre = VnPhe 3
t Jr 5
E< 0092 — | +— |
YC ° rm rr3|
%
ad =
PuelcmfrVn
g+
Y cEsAr

¥y, Ar, J, — COOTBETCTBEHHO PAJUyC LIEHTPAIBHON OCH, CM, ILIOWIAAb, CM%, M
MOMEHT HHEPIHUN MOTIEPEYHOTO  CEUeHHS KOJIb1Ia c

NPHUCOEIMHEHHBIM TIOSCKOM JUTHHOM [, = 1,56 /rt + t, em?;
a, = 0,0025r,, — HauaTbHOE OTCTYIUICHNE PAZHyca KOMNbIa OT TEOPETHUECKOTO.
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Yeprt. 3. I'paduk 3aBHCHMOCTH KOIDPHUITUEHTA ), OT Prer TIPH Gy = CONSE

Tpunoxenue 2

Obs13aTenbHOe

Pacuer 00ze10Kk TyHHENEH 10 MpeaenbHbIM COCTOSHUSAM BTOPOM
TpYIIIBI

1. PacueT 0eTOHHBIX U Kej1e300eTOHHBIX 00/1eJI0K IPOU3BOJIBLHOIO
oyepTaHus

Pacyer cnenyer BBIMOJHATE HAa OCHOBHOE COYETaHHE HOPMAaTHBHBIX
Harpy3oK B COOTBETCTBHU C pa3A. 5 u 6 ¢ yueroM Koddduuuenra ormopa
TPYHTa, )KECTKOCTh CEUCHNUS TPUHUMAETCSI CoryiacHo 1. 6.12.

ITo momy4eHHBIM ycuausM (M3ruOaroIii MOMEHT W HOpMaJjlbHasl CHJa)
HEeoOXOMMO BBIIIOJIHUTB pacyeT 10 00pa30BaHUIO M PACKPBITHIO TPEILHH.

TpemmHocTOMKHE O0/ENKH, MPOSKTUPYEMbIE JJIsl YCIOBHUi, OTBEYAFOLIMX
1. 4.16, crnemyer nmpoBepsTh 110 00pazoBaHuio TpemuH coriacio CHull 11-56-
77.

Herpenmnocroiikue 00eiKH JOIKHBI PACCUUTHIBATHCS IO PACKPBITHIO
TPEIIUH COITIACHO Pa3fl. 4 U 5 HACTOAIIETO MPHIIOKEHUSL.

2. PacyeT no 00pa3oBaHNI0 TPEIIUH OETOHHBIX U KeJ1€300eTOHHbIX
001e/10K HAMOPHBIX TYHHeJIell KPYroBOro 04epTaHusl Ha HAYaJbHbBIX
CTAAUSAX MPOEKTUPOBAHUS

Ha HavyanpHOM CTaany MPOEKTHPOBAHUS pacyeT Mo 00pPa3OBaHUIO TPEIIHH
TPEIMHOCTONKMX OOIEIOK, MPOEKTUPYEMBIX VIS YCIOBHH, OTBEYAIOIIMX II.
4.16, mormyckaercs BBIMONHATH MO (Gopmynam (1) m (2), obecrieunBarommM
TPEIMHOCTOWKOCTD IIPH IEHCTBHH BHYTPEHHETO TaBJICHUS.

TonuHy 00ENKH /i, CM, CIEIYeT BEIYHCIATE 110 (hOpMyIaMm:

npHu ko3> HIKERTe yIenbHOro oTHopa rpynTa K, < 2000 H/cm®

h( — r-I p/vin _ KO
1+ 30u \ ycRpn  Ek )
Ruin

(1)
1€ Pwin — HOPMATUBHOE BHYTPEHHEE aBieHue Boapl, Mlla;

E — Momysnp ynpyroctu mMateprana 0OJeiKH, IpHHIMaeMblil paBHBIM 0,7
E,, MIla;

Ry, — HOPMATHBHOE CONPOTHBIICHUE MaTepHana OOJEIKH Ha PACTsHKEHUE,
npuanmaemoe no CHull 2.03.01-84 B coorBercTBMM C KilaccoM OeToHa,
Mlla;

W — k03 PUIMEHT apMUPOBAHMS CEUCHNS;

B CIaGOTPENMHOBATHIX TpyHTax npu K, > 2000 H/em®



ﬂ( pNin_Koe)
'YcRu:n 1+& +K0£ ’
Rebtn

h =

(2)
e € = 0,25X07* YRy, lg (0,05K, + 10).

3. PacueT no 00pa30BaHUI0 TPeIMH (HA TPEIIMHOCTONKOCTD) 00/1€J10K 13
HaOpbI3r-0eTOHA HA BHellIHee JaBJIeHHE

TommHy Hecymmx o0ZeloK U3 HaOper-o6eroHa /iy, M, Ciemyer
OIIpEeNeNsITh 10 (hopMyIie
he = 0353, | Jent Pe 3)
Y cRoin
TN g4 — HOPMAaTHBHAS BEIMYMHA BEPTHUKAJIBHOTO TOPHOTO AaBJICHMS (II.
5.12), MIla. Ilpu cmenuamsbHOM OOOCHOBAaHHUHU JIOITyCKAETCS
OIIpEeNeTIITh TOPHOE MaBJICHHE W3 YCIOBUS 00bEMa BO3MOXHOTO
BBIBaJIa MEXly aHKEpaMu;

Pwe — OCTATOYHOE THAPOCTATHYECKOE JIABJICHUE BOJBI C YIETOM CHIDKCHHSA
YPOBHS  TIOA3EMHBIX  BOA  JPEHKHBIMH  WIH  JAPYTHMH
Meponpustusamu, MIla;

Ryy — HOpPMaTHBHOE CONPOTHBICHHE HAOpHI3r-OETOHA Ha OCEBOE
pacTsDKeHHE IIpH IIPOEKTHOM Kiacce OETOHa, ONpEeneNnseMoM IO
npouHocTy Ha pacTspkeHue (o CHull 2.03.01-84), MIla;

¥% — K03(hGHULIMEHT YCIOBMH pabOTbl, NMPUHUMAECMBIH PpaBHBIM JUIS
apMHUpPOBaHHOI 00xenku — 1, U1t HeapMupoBaHHOH — 0,6;

a — Uiar aHKepoB B NPOAOJIBHOM M TIONEPEYHOM HalpaBJCHUSX,
MIpUHUMAaEeMBbIi HavMeHbIIUM (HO He MeHee | M) ucxond u3
YCTIOBUM:

a) 00pa3oBaHusI TPYHTOBOIO CBOA — 110 (hopMmyIie

KbG z
a=1a—Tq(la+b), )
rne l, = hy + [, — nIuHA aHKEepOB, M;
hg1 — TiTyOMHA HapyIIeHHOH 30HBL, M (1. 5.12);
l,1 — TIIyOMHA 3a7eTTKH aHKEPOB 3a Tpeesbl HapyIIeHHOH 30HHI,
npuHUMaeMas paBnoit 0,5 — 0,7 m;
b — poneT BEIPaOOTKH, M;
¢ — CIEIUICHUE TPYHTa, MPUHUMAeMOE MO JIAaHHBIM HAaTypHBIX
WCCIIEIOBAaHUM;  JUIA  TIPEABApHUTENBHBIX  PacdeToB
nomyckaercs npuHIMaTh ¢ = 0,03/, MIla;
ky — wodp¢uument, paBueii 0,2 — 0,25 mis Bepabotok |
tdopmer cegenns u 0,25 — 0,3 — g octabHBIX (opM
cedeHus (cM. uepr. 1);
0) YCTOYMBOCTH TPYHTOB MEXY aHKEpPaMH — 110 (hopmyIIe

a=la [ © 5
3G, '’ )

B) MPOYHOCTH 3aKPEIUICHUS aHKepa — 110 (opMyIe
Na

pohy
(6)

rme N, — Hecymas CHOCOOHOCTh aHKepa, paBHas Ui IKEJIe300CTOHHBIX
AHKEPOB MPOYHOCTU CTEPKHS aHKepa Ha pasphiB, JJIS OCTABHBIX
ankepoB — 80—100 xH.

4. PacueT INMPHUHBI PACKPBITHS TPELIHH U 0€TOHHBIX 001e1Kax
HANOPHBIX TYHHeJIel KPYroBoro o4epTaHus



[IupuHa pacKpbITHS TPEIIUH e, MM, B OSTOHHBIX OOJENKaxX TYHHEI,
MpeAyCMaTpPUBAaEMbIX B OJHOPOMHBIX TPEIIMHOBATBIX TPYHTaX HWIN APYTHX
IPYHTax, YKPEIUICHHBIX [IEeMEHTAIHEH, JOIDKHA ONpeessaThes 1o Gopmyre

Pywi
a_ =1000C_ —vin
crc CzZC K b (7)

o

e Cae = 028 + 625% <1.

(V]

5. PacueT lIMPUHBI PACKPBHITHA TPELIMH B 7KeJ1e300eTOHHBIX 00/1eJIKaX
HANOPHBIX W 0e3HANIOPHBIX TYHHeJIel

upuHy pacKpbeITHS TPEIUH dqe, MM, B JKEIE300€TOHHBIX OOIEIKax
HAIOPHBIX U OC3HAMOPHBIX TYHHEJIEH CIIEAyeT PACCUMTRIBATD 110 (HOopMyIIe

0s— 0%

arc = AN ———27,7(4 —100p)vd

Es
®)

rae & — KO3(GQUIMEHT, YIUTHIBAIOIINIA BIUSHUE TPEIMHOBATOCTH CKAILHOTO
TPYHTA, CIOKEHHOTO U3 OJIIOKOB, M IPUHUMAEMbI B 3aBUCUMOCTH OT
MOy TpemuHoBaTocT!d M, :a=1 npu M, > 5; a=2 npu M, < 1.
B wmHTepBame 1 < M, < 5 3HaueHHWA g NPUHUMAIOTCS TIO

HUHTEPIOJIILINY;
S — xod(GUUMCHT, NPHUHUMACMBIA AT LEHTPAIBHO- W BHELEHTPEHHO
PacTAHYTBIX SJIEMEHTOB — 1,2, I BHEIEHTPEHHO CKAaTbIX M

M3ru0aeMBIX DJIEMEHTOB — 1;

1 — koddduIMeHT, TPUHUMAEMbIi paBHBIM TIPHU CTEPXKHEBON apMarype
nepuoandecKkoro npodwst — 1, mpu rmankoit apmarype — 1,4;

O, — HampsHKCHHE B PACTIHYTOM apmarype 0e3 ydera CONpPOTHBICHHUS
OeToHa pacTaHyTOM 30HH ceuernns1, MIla;

Oy, — HauaJbHOE PACTATHMBAIOIIee HAIlpsHKEHHE B apMaType OT HaOyxaHuWs
OeToHa: I KOHCTPYKIIUH, HAXOINAIINXCS B BOZE, Oy = 20 MlIla; mus
KOHCprKL[Hﬁ, HO}IBCp)KCHHI)IX JIJ'II/ITCJ'[BHOMy BBICBIXaHUKO, B TOM
YHCIIe BO BPEMS CTPOUTEIBCTBA, Oy, = 0;

W — k03hGHUIKMEHT apMHUPOBAaHHS CEUYCHHS, IPUHHUMAEMBIH pPaBHBIM

=_= , HO He Oomee 0,02 (3mech A, — HeoOXomuMas ILIONIANb

CeUYeHMs apMaTypbl, OIpPEACISIONas COIVIACHO  00s3aTeNbHOMY
MIPIIOKEHUIO | WM IpUHUMaeMasi B COOTBETCTBHH C 1I. 4.19);
d — muaMeTp CTepiKHel apMaTypbl, MM.
Hanpsbxenust B pactsHyToil apmatype o;, Mlla, cinenyer onpenensite mno
hopmysam:
U N3THOAEMBIX SIIEMEHTOB
_Ma
Az’
JUISL LIGHTPAJIbHO PACTSHYTBIX JIEMEHTOB
N
Os = ?n )
s
JUTS. BHEIIGHTPEHHO PACTAHYTHIX M BHEIIEHTPEHHO C)KATHIX JIEMEHTOB IIPH
OOITBIINX YKCIIEHTPHCUTETAX

)

Os

(10)

Nn(a+27
Cs=—"7—"> (11)
Asz
JJIA BHCIUICHTPEHHO PaCTAHYTBIX 3JICMCHTOB npu MaJlbIX
OKCHCHTPUCUTETAX:

Juisi DoJiee PacTsSHYTOM apMaTypbl



Nne

Os = m ; (12)

JUIs1 MEHEE PACTSHYTON apMaTypbl

o= (13)
As( h, - ac) ’

rne M,, N, — HOpMaTuBHbIE M3THOAIONUI MOMEHT U TMPOJOJILHOE YCUIIHE,
ompenensieMble B COOTBETCTBHM €  0O0s3aTeNbHBIM
npuiIokeHrneM 1 (1o cTaHZapTHEIM ITPOTpaMMaM);
Z — IUIeYO BHYTPEHHEN maphl CUJI, IPUHUMAaeMoe o pe3yiabTaTaM
pacueTa cedeHus: Ha IIPOYHOCTb;
ho — paboyasi BLICOTA CEUCHHS,;
€, — pacCTOsIHUE OT LEHTPA TSHKECTH IUIOILAIU CEUEHUS PACTIHYTOU
apMaTyphbl 10 IPOJOJILHON CUIIbL N,;
€. — PAacCTOSHUE OT LEHTpa TSHKECTH IUIOIIAJU CEYEHUS CKATOU
apMaTyphbl 10 IPOJOJILHON CUIIBL N,
OmnpenensieMasi pac4eToM IIHUPHUHA PACKPBITHS TPEIIUH JOJDKHA OBITH HE
Oosree BeNWYIHH, IPUBEICHHBIX B Ta0M. 7.

[Mpumeganue. B dopmyme (11) 3Hak "+" mnpuHUMaeTcs MpH
BHEIICHTPEHHOM PACTsDKEHUH, 3HAK "—" — IIPH BHEIICHTPEHHOM CIKATHH.

Ipunoxenue 3

O0s13aTeNnbHOE

Pacuer BenmuunuHbI (I)I/IJ'ILTpaLII/IOHHOFO pacxoaa BOAbI U3
HAIIOPHOI'O TYHHCJIA

1. JlommycTUMOCTh BEJIMYMHBI (HIBTPALIMOHHOTO pacxona Bousl (J, J1/CXM,
oTHeceHHOro K 10 M pa3sHOCTH BHYTPEHHEI0 M BHEIIHErO HAIlOpOB BOIbI,
HaJUICKUT OIPEALIISITh 0 popmyre

1 =7
= < 2mre-10
Q he 1 Qadm27re ’ )

+
Kacloe KM ¢

rne ke — K03(QUIMEHT BONONMPOHUIIAEMOCTH TPEUIMH B 00IenKe (pacxon
BOJBI, CM/C 4epe3 1 CM TPEeIIMHEI, IIPH TPaJUEHTE HAOPa, PABHOM
1), onpenensieMsiid IO popMyITe
_ 3 .
Kere = @ ()
Nee — KONMYECTBO TPEHIMH B OOMENKe: OCTOHHOW — nige = 0,00287;
2Tre8U
d b
U — KO3 PHUITMEHT apMHUPOBAHUSI CEUEHHS OOMIENKY;
d — nuaMeTp apMaryphl, CM;
¥ — HAPYXKHBIH pasiyc 00JENKH, CM;
k — koo dunmenT puapTpaIM TpyHTa, CM/C;
My — Monynb GopMBI, XapaKTepHU3yIOIINA reOMETPHYECKOE COOTHOLIIEHHE
MEXIy OJJEMEHTaMH 30HBI (WIBTPAllMd W OIpPENeIIeMbIi I10

Kene300eTOHHON — Nere =

(dopmyne
21
M¢f=—
re ; 3)
In—
fe
7y — paamyc obnmacTd (QUIBTPAIlMH, TPUHUMAEMbBIE IO ONBITHBIM

JaHHBIM, a TPH WX OTCYICTBHM — DaBHBIM JIBOWHOW IiTyOMHE
3aJI0’KEHUSI TYHHEIS, CM;

Quin — JONMyCKacMash BEIMYMHA (HUIBTPAIMOHHOTO pPacxola BOJIbI,
OTHECEHHAs! K EIWHMLE PA3HOCTU BHYTPEHHENO0 M HAPYXHOIO
JIaBIeHUH W omperesnseMas Ha OCHOBAaHUM TEXHUKO-3KOHOMHYEC-
KHX pacueToB. Jlng mpenBapUTENbHBIX pPACUYETOB JAOIYCKAeTCs



npunuMath: Quim = 1 1/c Ha 1000 M? MOBEPXHOCTH TYHHENS HA
kaxaple 10 M pa3sHOCTH HAMOPOB — MPHU PA3HOCTU BHYTPEHHETO H
HapyxxHoro HanopoB 100 M u menee; Quum 0T 0,3 mo 0,5 n/c Ha
1000 M THOBEpXHOCTH TyHHeNs Ha Kaxkaple 10 M pasHoCcTH
HalopoB — TMPH PA3HOCTH BHYTPEHHETO M HapYy)KHOTO HAalopoB
cebime 100 m.

2. AGCONIOTHYIO BEJHYMHY (HIIBTPAIMOHHOIO PAcXoia BOIAbl U3 TYHHEIS

Qubs, T1/C, CIIETYET ONPENENSTH 110 HopMyIIe
QI(Hi —Hgl
Qas =———>

10
4
rie / — JyIMHA TYHHEIS, CM.

3. dns cHmwxeHHs (HIBTPALIMOHHOTO PAacXoia BOABI M3 TyHHEINS CIIEyeT
OpeAycMaTpuBaTh I[PUMEHEHUE CHELMANbHBIX IIOKPBITMH Ha OCHOBE
MOJIMMEPHBIX BSKYIIUX MaT€PUAJIOB, YKPETIUTENbHYIO IIEMEHTALUIO U ApyTrre
KOHCTPYKTUBHBIE MEPONPHSITHUS.

Ipunoxenue 4

CripaBouHOE
OcHoBHBIE OyKBEHHBIE 0003HAYCHHUSI
OcHOBHbIE XapaKTePHCTHKH I'PYHTOB
f— KO3 PUIEHT KPEermoCTH;
K — xoadduupeHt ormnopa;
K, — x03(hpULMEHT yAembHOTo OTIopa;
E, — mMomyns medopmaruu;
v — ko3¢ punment [Tyaccona;
() — KaXyILUICsl yTol BHYTPEHHETO TPEHHUS;
¢ — CLEIUICHUE TPYHTa;
P — IIJIOTHOCTB TPYHTA;
M, — MOy b TPEIMHOBATOCTH;
&4z — HOPMATHBHOE BEPTUKAIBHOE TOPHOE JIABIICHHUE;
Zqxn — HOPMATHBHOE TOPH30HTAIILHOE TOPHOE JIABJICHHE;
h, — BBICOTa CBOZIa OOPYIIICHNS;
b, — mponer cBoJa OOpYILIEHUS;
hq1 — TIIyOMHA HapYIICHHOW 30HBI,
hg- — BBICOTA TOJIIIM TPYHTA HAJ TYHHEJIEM.
Harpy3ku u Bo3eiicTBus, yCHJIMS OT HUX
M,, N, — HOpMaTUBHbIC H3TUOAIOIIMIA MOMEHT U HOpMaJIbHas CHJIa;
H; — BHyTpeHHHUI Haop BOJbL;
H, — Hanop oJI3eMHBIX BOJ;
H,, — rapaHTHPOBAaHHBII HATIOP TIOA3EMHBIX BOI;
Pwi — pacdeTHOE BHyTpEHHEE JTaBJICHIE BOIEI,
Pwin — HODMAaTUBHOE BHYTpPEHHEE JABJICHHUE BOJIBI.
XapakTepucTHKA MATEPHAJIOB
E — Monmyns ynipyroctu o0zenku;
E, — Mmomymns ynpyroctu 6eToHa;
E; — Momynb ynpyroctu apmMatypsl;
Ry — pacueTHOE CONPOTHBIICHUE apMaTyphl PacTsHKEHHUIO;
R, — HOpMaTHBHOE CONPOTHBIICHUE TIO MPEIEIY TEKYYECTH CTallH;
R, R, — pacyeTHOE CONpPOTHUBJIECHHE CTAJILHOW OOOJOUKH pPACTSHKEHUIO,
CXaTHuw u I/I3FI/I6y COOTBECTCTBECHHO IO BPEMCHHOMY COITPOTUBJICHUIO U

IpeseNy TeKy4ecTH;
Ry, — HOPMATHBHOE COIIPOTHBIICHNE OETOHA PACTSHKEHUIO;
Ry — pacueTHOE CONPOTUBIICHHE HAOPBI3T-0ETOHA 0CEBOMY PACTSIKEHUIO;
R — pacdeTHOE CONPOTHBIICHUE PACTSDKEHUIO CTEPKHS aHKepa.

FeOMeTpuquKue XaPaAKTECPUCTUKHA



h — BBICOTA BBIPAOOTKH;

b — nponet BbIpaOOTKH;

hy — ToNIMHa OOHEIKH;

t» — TOJIIIMHA TIOKPBITHS HAOPBI3r-0eTOHA;

r; — BHYTPCHHHI Paauyc O0/ICIIKHU;

7. — HApyXXHBIA pagryc 00IeIKN;

F'm — CPEIHHUIA PAIHYC 000TOUKH;

t — TOJNILMHA CTAaJIbLHONH 000I0YKH;

A, — IIomaab CEYSHUs apMaTyphbl,

h, — pabodasi BEICOTa CEUCHIIS,

d. — PAacCTOSHUE OT PAaBHOJCHCTBYIOLIEH YCWIMH B C)KaTOM apmarype [I0
OmKaieit rpaHu CeYeHIS,

€, 0. — PacCTOSHHE OT LEHTPa TSDKECTH IUIOMIAJN CEYEHHSI COOTBETCTBEHHO
PACTSHYTOH W C)KaTOW apMaTyphl IO IPOJOIBHON CHITBL,

M — KO3 OHUIMEHT apMUPOBAHUS CCUCHIIS;

d — nmaMeTp aHKepa

A, — TIOMIANE CEUYEHUS CTATBHON 000IOUKH.

Ko>ppuumenTni

7% — k03 HULMEHT HAISKHOCTH 110 Harpy3Kam;

% — K03(h(PUIMEHT HAISKHOCTH 110 HA3HAYCHUIO COOPY>KEHHUS;
Y — KOO PUITMEHT CoueTaHUI Harpy30K;

% — KO3(PHUIUCHT YCIOBUH paOOTHI.

IIpunoxenue 5

CripaBouHoe
®opmyibl B enuauIax cucteMbl MKI'CC
K ocHoBHOMY TeEkcCTy:
8en = Py ()
(3mech y— 00BbeMHBII Bec TPyHTa, TC/M?);
Gy = Pgr; ()
o= Ay +05h) 145"~ 2): (3)
g = 0,1; “)
E, = 100K,(1 + v). (5)
K obs3arensHOMY niproioxkeHuto 1:
100K, iR
2 —|St ; (1)
reYEsynYic
A = YnYicPwili A<Ry B 100K, .
S — 5
YR« Rat Es
(2)
_ YnYicPuifi AsRy  yhgre
As = - - ; 3)
YRs Ret YR«
Pwi fm + 1008 K o
z= 0 > (5)
t+4,33 ‘ 10 rmKor
Kor=—
100, re 1 ;
E b M'm Ko
(6)
Oy = —25,2[d; (12)

K o0s3aTennsHOMY NPHIIOKEHHIO 2:



I € Pwin 100K,
300u \ v cRpin Ex );

Rbtn
(1)
h fi( Pwin — 100K 1€
Bl , 2
Y cRin 1+m +100K € @
Rbtn
rie €= 0,25X40-5Y.Ru 1g (0,5K, + 10);
_ Puin
aCfC cCI’C Ko 5
@)

e Cae = 028+ 625 i’“” <1.

o

Conepxanue

1. O61Me MoIOKEHUS
2. Tpacca 1 nonepeyHoe CeYeHNe TYHHEIIs
3. Marepuaisl 11 KOHCTPYKIIUN TyHHEIEeH
4. KoHCTpYyKIMH TyHHENei
O01re KOHCTPYKTUBHBIE TPEOOBaHMUS
Tynuenu 6e3 o0menKu
O0enKy TyHHEIEH
5. Harpy3ku, BO3AeMCTBUS U UX COYETAHUS
6. OcHOBHBIE MOJIOKEHUSI IO pacyeTy 00/IeNoK
[punoxerne 1. OO6s3arenmsHOe. Pacuer o0memok TyHHENEW 110
TPEeJIETBHBIM COCTOSIHHSIM TIEPBOH TPYIIITEI
1. Pacyer OCTOHHBIX M HKEJIE300C€TOHHBIX OOMENOK MPOM3BOJILHOTO
OYepTaHUS
2. Pacuer cranexene300€TOHHBIX, KEJIE300€TOHHBIX, APMHUPOBAHHBIX
HaOpBI3r-OETOHHBIX M JKENIE30TOPKPETHBIX ~ OO/IENIOK  HAallOpHBIX
TYHHEJIEH KpyroBOoro O4YepTaHWs Ha  Ha4yalbHBIX  CTaausIX
MPOEKTUPOBAHUS
3. Pacuer cranpHBIX 00O0NOYEK KOMOMHMPOBAaHHBIX OONETIOK C
HapY>XHbIM MOHOJIUTHBIM OETOHOM
[Mpunoxenne 2. OOszarensHoe. Pacyer 007em0K  TyHHedeH 110
IIPENEIbHBIM COCTOSHUSM BTOPOU I'PYIIIIbI
1. Pacyer OCTOHHBIX M M KENE300€TOHHBIX O0O0/IENIOK MPOM3BOJILHOTO
OouepTaHUs
2. Pacuer mo 00Opa3oBaHHIO TPEUIMH OCTOHHBIX M IKEIC300CTOHHBIX
00/IETIOK HAIMOPHBIX TyHHENEH KPYrOBOTO OYEpPTAaHMs HA HAYaIbHBIX
CTaguAX IIPOEKTUPOBAHUS
3. Pacuer mo o0Opa3oBaHniO TpemUH (Ha TPEIIMHOCTONKOCTH) 0OIEIOK
13 HaOpBI3r-0eTOHa Ha BHEITHEE /1aBICHHE
4. Pacyer WHMPHHBI PACKPHITHS TPEIIMH B OCTOHHBIX OOIeIKax
HAIlOPHBIX TYHHENEH KPyroBOro o4epTaHus
5. Pacuer mmpuHBI PacKpHITUS TPEIIMH B JKEJIC300€TOHHBIX 00/IETKaX
HAIlOPHBIX U OE3HAIIOPHBIX TyHHEIEH
[Mpunoxenne 3. OOs3arenbHoe. Pacuer BenmuuuHBI (QHUIBTPALMOHHOTO
pacxoza BOABI U3 HAIIOPHOTO TYHHEIS
[Mpunoxenne 4. CrpaBouHoe. OCHOBHBIC OYKBEHHBIE 0003HAUCHUS
[Mpunoxernne 5. CnpaBounoe. @opmynsl B equaUIax cucteMbl MKI'CC.



