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C BBemenmem B geiictBue CHull 2.02.02-85 ,,OcHoBanus
THIPOTEXHUYECKUX coopyxkeHuil" c¢ 1 sHBaps 1987 r. yrpaumBaer cuity
CHuII 11-16-76 ,,OcHOBaHHSs THAPOTEXHUIECKUX COOPYKEHUIT".

[Ipu moyb30BaHMM HOPMATHUBHBIM JOKYMEHTOM CIEIAYEeT YYHUTBHIBATh
YTBEPXKICHHBIC  M3MCHCHHUS  CTPOUTENBHBIX HOPM W HOpPaBHI |
TOCYJIApCTBEHHBIX CTaHAapPTOB, IMyOJWKyeMble B JKypHale ,bromnereHb
CTPOUTENBHOHN TeXHHUKH", ,,COOpPHHK U3MEHEHUI K CTPOUTEIBHBIM HOPMaM U
mpaBwiam"  Tocctpos CCCP w  umHQOpMAlMOHHOM  yKazaTelne
L ocynapcreennblie cranaaptel CCCP" T'occrangapra.

CrpouresibHble HOpMBbI M ipaBuaa | CHull 2.02.02-85

Toccrpoii CCCP OcHoBaHus ruaporexunyeckux |Bzamen CHull 11—
COOpY:KeHMil 16-76

Hacrosiye HOpMBI PaCIPOCTPAHSAIOTCS HA MPOCKTUPOBAHUE OCHOBAHHI
THJIPOTEXHIMUYECKUX COOPYKESHUHN PEUHBIX, MOPCKUX U MEITHOPATHBHBIX.

Ilpn TPOEKTHPOBAHHM OCHOBAaHHWN THAPOTEXHHYECKUX COOPYKECHHH,
MIpeIHa3HAYCHHBIX ISl CTPOUTENBCTBA B CEHCMUYECKHUX pailoHaX, B YCIOBHAX

pacnpocTpaHeHus BEYHOMEP3IIBIX, IPOCAJ0YHBbIX, IIyYMHHUCTBIX,
HaOyXaromuX, OHOTeHHBIX, 3aCOJNCHHBIX TPYHTOB M KapcTa, CIexyeT
co0moaaTh TaKxKe HOPMBI u IIpaBUIIA, IPEyCMOTPEHHbIE

COOTBETCTBYIOIIUMHA HOPMATUBHBIMH JOKYMCHTaMH, YTBEP)KIACHHBIMHU HIIH
cornacoBanHbME ¢ ['occtpoem CCCP.

Hacrosimiue HOpMBI HE paclpoOCTPaHSIOTCS Ha IPOCKTHPOBAHUE
MOJ3EMHBIX ~ THAPOTEXHHYECKHX COOPY)KCHHH W  BOJOXO35HCTBEHHBIX
COOpY)KEHHI Ha MEJHOPATHBHBIX KaHAJIaX C PacXo/aMH BOJbI MEHEe 5 M/c, a
TaKXe Npu TIyOnHax BoJbl MeHee 1 M.



Ipumeuanue. Ilox ocHOBaHMEM ClleyeT MOHUMATh OOJIACTh IPYHTOBOIO MaccBa (B TOM
yucie O6eperoBble MPUMBIKAHUS, OTKOCHI M CKJIOHBI), KOTOpasi B3aUMOJCHCTBYET C COOPYKEHUEM
1 B KOTOPO# B pe3ysIbTaTe BO3BEACHHS H KCIUTyaTallud COOPYKEHUSI M3MEHSAIOTCS HaNPsKEHHO—
Ie(pOpMHUPOBAHHOE COCTOSIHHE M (PHIBTPAOHHBIA PEXKHM.

Buecenbl MuHHEPro  YTBep:KIeHBI NOCTAHOBJIEHUEM Cpox BBeieHUs B
CcCccp I'ocyaapcTBeHHOr0 KOMHTETa neiicreue 1 sHBapun
CCCP no gejiaM CTPOUTEJIbCTBA OT 1987 r.
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1.OBIIHE ITOJIOXKEHHUSA

1.1.  OcHoBaHHS  THIPOTEXHHUYECKUX  COOPYXKEHHUIl  ciemyer
MIPOEKTUPOBATH HA OCHOBE U C YYETOM:

pe3yabTaTOB  HMH)KEHEPHO-TEOJOIMYECKMX M T'HIPOre0JOrMYECKHX
M3bICKAHUN M UCCIIeIOBaHUM, COIEpXKALIUX JaHHBIE O CTPYKTYype, (HU3UKO—
MEXaHUYECKMX M (WIBTPAMOHHBIX XapaKTEPUCTHKAX OTIENBbHBIX 30H
MaccuMBa TpPYHTa, YpPOBHSAX BOJABI B TPYHTE, OOJACTIX €€ NHUTaHUS H
JIPEHUPOBAHUS;

JIaHHBIX O CEHCMHUYECKON aKTUBHOCTU palilOHA BO3BEJCHUS COOPYKCHHUS;

OIbITa BO3BEACHUS TMAPOTEXHHYECKHX COOPYKEHMH B aHAJIOTHYHBIX
WHKCHEPHO-TEOJIOTHYECKUX YCIOBHSAX;

JIaHHBIX, XapaKTepU3YIOIIUX BO3BOJUMOE  T'MIPOTEXHHYECKOE
CoOpyXeHHe (THIa, KOHCTPYKIHH, pa3MepoB, MOPAAKa BO3BEICHHUS,
JIEHCTBYIOIINX HArPy30K, BO3ACHCTBHIA, YCIIOBHIA IKCIUTyaTaIlly | T. IT.);

MECTHBIX YCJIOBHUI CTPOUTENbCTBA,;

TEXHUKO—IKOHOMHYECKOTO CPAaBHEHHS BAPHAHTOB IPOEKTHBIX PEIICHIH
U IPUHATHS ONTUMAJIbHOIO BapUaHTa, OOECHEUMBAIOILEIO PaALMOHAILHOE
WCTOJB30BaHNE TMPOYHOCTHBIX U Je(POpPMAalMOHHBEIX CBOMCTB TPYHTOB
OCHOBAaHUS U MaTepHuajga BO3BOAMMOIO COOPYXEHUS IPU HAUMEHBIIUX
MIPUBEJCHHBIX 3aTpaTax.

1.2. IIpy npoeKTUPOBaHUM OCHOBAHUM TMIPOTEXHUUECKUX COOPYKEHUM
JIOJDKHBI OBITH TIPEyCMOTPEHBI PEIICHHs, OOeCTIeUnBArONINe HAIeKHOCTH,
JOJATOBEYHOCTh M HKOHOMHMYHOCTb COOPY)KEHHMH Ha BCEX CTaAMAX HX
CTPOMTEJILCTBA U 3KCIUTyaTauuu. J[as 3TOro mpu NpOEKTHUPOBAHUM CIEAYET
BBIMOJIHATS:

OLICHKY MHXXCHEPHO-TEOJIOTHIECKUX YCIOBUH CTPOUTEIBHON IIIONIAIKH
U IIPOTHO3 UX U3MEHEHUS;

pacuer  Hecylled CIOCOOHOCTH OCHOBaHMS M YCTOHUMBOCTH
COOPYKEHMUS;

pacyeT MECTHOM NPOYHOCTH OCHOBAHMUS;

pacdeT yCTOMYHMBOCTH €CTECTBEHHBIX M HCKYCCTBCHHBIX CKJIOHOB H
OTKOCOB, IIPUMBIKAIOIIHX K COOPY>KEHHIO;

pacuer nedopManuii CHCTEMBI COOPYKCHHE — OCHOBAHHE B Pe3yJIbTaTe
JCHCTBHS COOCTBEHHOTO BECa COOPYIKEHHS, TAaBICHHUS BOJABL, TPYHTA U T. II. U
U3MeHEHHsT (H3HKO—MEXaHUYCCKHX (He(hOPMAlMOHHBIXK, MPOYHOCTHBIX H
(UIBTPALMOHHBIX) CBOICTB TPYHTOB B IpOILECCE CTPOUTENbCTBA U
9KCIUTyaTallUd COOPY)KEHHUsS, B TOM YHUCJE C YYETOM HUX IPOMEpP3aHUs U
OTTaMBaHUS;

OIpEJIeJICHUE HAIPSKEHUI B OCHOBAaHUM U HA KOHTAKTE COOPYXKEHHUS C
OCHOBAHUEM U X U3MEHEHUI BO BpEMEHHU;

pacuer (QUIBTPAIIMOHHON MPOYHOCTH OCHOBAHUS, NPOTHUBOJABICHUS
BOIBI Ha COOpY)XEHHE U (HIBTPAIJHOHHOTO pAacxola, a TaKkKe IIpH
HEOOXOAUMOCTH — OOBEMHBIX (GWIBTPAIIMOHHBIX CHJI W U3MEHEHUS
(UIBTPAIIOHHOTO PEXUMa IPH W3MEHEHHH HANPSDKCHHOTO COCTOSHHS
OCHOBAHHUS;



pa3pabOTKy HMH)KEHEPHBIX MEPONPHATHH, 00ECHEUHBAIOMNX HECYILYIO
CIIOCOOHOCTh OCHOBAaHMH ¥ YCTOWYHBOCTH COOPYXKCHHUS, TpeOyeMmyro
JIONITOBEYHOCTb COOPYXKEHHsI M €r0 OCHOBAaHUS, a TaKKe IPH HE0OXOJUMOCTH
- YMEHBIICHNE TIepeMeIeHHH, yIIydIIeHHe HaIpsHKEHHO—
Ie(OPMHPOBAHHOTO COCTOSIHHSL CHCTEMBI COOPY)KCHHE — OCHOBaHHE,
CHI’KEHHE TIPOTHBOJIABICHNUS U (PHIBTPAIIHOHHOTO PacXo/a.

1.3. Ilo MarepuanaM UHKEHEPHO-TECOIOTMYECKUX M3BICKAHUN M
UCCIIEIOBAHNH JIOJDKHBI OBITh YCTAHOBJICHBI HPOUCXOXKICHHUE TI'PYHTOB
OCHOBAaHHMS, HX CTPYKTypa, (PU3UKO—MEeXaHWYeCKHe M (IIBTPAHOHHEIC
CBOJCTBA, THIPOTeoIoTHIecKast 00CTaHOBKa | T.II. Ha ocHOBe 3THX TaHHBIX
JOJDKHBl COCTaBIISITHCS WHXKEHEPHO-TEOJIOTHYECKUE M PACUETHBIE CXEMBI
(Momen¥) OCHOBaHHUSI.

HpuMeanue. Ecnu MEXAY BPEMEHEM 3aBEPUICHUS M3BICKAaHUI U HA4YaJIoM CTPOUTEIILCTBA

MEPEPBIB  COCTAaBHUJI bosiee mATH JIET, CJICAYCT, KaK IIPaBUIIO, NPOBOAUTH HOMNOJIHUTCIIBHBIC
HWHXXCHECPHO-TECOJIOTHYCCKUE U3BICKAHUA U UCCIICJOBaHUA.

1.4. Harpy3ku ¥ BO3JEHCTBUS Ha OCHOBAHUE JOJDKHBI ONPENETIATHCS
pacyeToM HCXOHAsS M3 COBMECTHOH pPabOTBI COOpPYXEHHs U OCHOBaHMSA B
cootBeTcTBHH ¢ TpeboBanmwsamu CHull 11-50-74.

IIpu pacderax OCHOBaHUS KOI(PQPUIMEHTH HAAEKHOCTH IO CTENEHU

OTBCTCTBCHHOCTH }/n NPUHUMAKOTCA TAaKMMH K€, KaK JIsI BO3BOAUMOI'O Ha

HEM COOPY>KEHHUSL.

1.5. Pacuerbl OCHOBaHMH T'HMIPOTEXHHUECKHX COOPYXKEHUH cieayeT
MIPOU3BOAUTH 110 JIBYM IpyTaM NpeaeabHbIX COCTOSHHN.

Pacuersl 1no mepBod rpymnme JO/DKHBL BBIIOIHATBCS C  LIEIbEO
HEJIOILYIIEHUS CIEYIOLINX IPEAEIbHBIX COCTOSIHUMI:

HNOTEPH OCHOBAHHUEM HECYIIEH CIOCOOHOCTH, a COOpPYKEHHEM —
YCTOWYHBOCTH;

HapylmeHui oOmeidl  (QUIbTPAaUMOHHOW IIPOYHOCTH  HECKAJIbHBIX
OCHOBaHHMH, a TaKXKe MECTHOH (QMIbTpannOHHON NPOYHOCTU CKAIbHBIX U
HECKAIbHBIX OCHOBAaHMH B TeX CllydyasX, KOIJla OHM MOTYT IPHUBECTH K
MOSABJIEHUIO COCPENOTOUCHHBIX BOJOTOKOB, JIOKAIbHBIM pa3pyLICHUSIM
OCHOBAHUS U JpPyTUM IOCIEJACTBHUSM, HCKIIOYAIOIUM BO3MOXHOCTb
JaJIbHENIIEH SKCIITyaTalil COOPYKEHU;

HapyUIEHNH IPOTUBO(IIBTPANMOHHBIX YCTPONUCTB B OCHOBAHUH MM UX
HEJ0CTaTOYHO 3(P(PEKTUBHON PaOOTHI, BEI3BIBAIONIMX HEIOIYCTUMbIEC IIOTEPH
BOJBI M3 BOJOXPAHMWIUIL M KaHAJIOB WM NMOATOINIEHHE U 3aboslauMBaHUE
TeppUTOpHii, 0OBOAHEHNE CKIIOHOB U T. [I.;

HEpaBHOMEPHBIX MEpEeMEIIEeHUH pa3UYHBIX YYacTKOB OCHOBAHHA,
BBI3BIBAIOLINX Pa3pyllEHUs OTACIbHBIX YacCTel COOPYKEHUI, HEOIIyCTUMBIE
M0 YCIOBUSM MX JallbHEHINEH SKCIUTyaTaluu (HapylIEHHUE sep, SKPaHOB U
JPYTHX HPOTUBO(MMIBTPAMMOHHBIX 3JIEMEHTOB 3€MIITHBIX IDIOTHH U JamoO,
HEJIOITyCTHMOE PACKPHITHE TPEUTHH OCTOHHBIX COOPYXEHHH, BBIXOI U3 CTPOS
YIJIOTHEHHUI! IIBOB U T.IL.).

Ilo mnpenenpHBIM COCTOSSHMAM IIEpBOM TIPYIIBI  CIELYET TaKKe
BBIMOJHATh PACUEThl NMPOYHOCTH M YCTOWYMBOCTH OTIEIBbHBIX 3JIEMEHTOB
COOPYKEHMH, a TaKXKe pacueThl NMEPEeMEIEeHUN KOHCTPYKLHUH, OT KOTOPBIX
3aBUCUT INPOYHOCTb WM YCTOHYHUBOCTb COOPYXKEHMsI B ILIEJIOM WIH €ro
OCHOBHBIX DJIEMEHTOB (HAIlpUMep, aHKEPHBIX OMNOpP LIMyHTOBBIX MOJMOPHBIX
CTCH).

Pacyersl mo BTOpOH TIpynmne JOKHBI BBIMONHATBCA C  LENBIO
HEJIOIYIIEHUs CIEeAYIOIMX IPEAEIBbHBIX COCTOSHUMI:

HapylIeHUH MECTHOH IPOYHOCTH OTHENbHBIX 00JacTeil OCHOBaHUS,
3aTPyJHAIOMINX HOPMANbHYIO OKCIUIyaTallMl0 COOPY)KEHHsS (MOBBIIICHHS



MIPOTUBOJABICHUS, YBEINUCHHS (PHIBTPAIIMOHHOTO PAaCcX0/a, IePeMEeIIeHIH 1
HaKJIOHA COOPYKECHUH U Jp.) ;

HOTEPHU YCTOMYHMBOCTU CKJIIOHOB M OTKOCOB, BBI3BIBAIOILUX YaCTHYHBII
3aBajl KaHajla WIU pycia, BXOAHBIX OTBEPCTHH BOJOIPUEMHHUKOB U JPyrue
IIOCJICICTBHS;

MIPOSIBIICHUH MOI3YYECTH U TPEITMHOO00Pa30BaHHS TPYHTA.

HpuMeanue. Ecimu ToTeps yCTOI7I‘{I/IBOCTI/I CKJIOHOB MOXKET MNPUBECTU COOPYKECHHUE B
COCTOSIHUE, HEIPUIOAHOEC K OKCIUTyaTalluW, pacy€Tbl yCTOfI‘IPIBOCTH TaKuUX CKJIOHOB CIEAYET
TMIPOU3BOAUTH IO MPEACIIBHBIM COCTOSHUAM HCpBOﬁ TPYHIIBL.

1.6. Ilpu npoextupoBaHuu ocHoBaHMU coopyxeHudl I-III kmaccos
HEOOXOAMMO TMpegyCMaTpUBAaTh YCTAHOBKY KOHTPOJIBHO—MU3MEPHTENBHOI
ammapatyps! (KIA) i npoBeeHNst HaTypHBIX HAOJIOAEHHH 332 COCTOSTHUEM
COOpY’KEHMH M HMX OCHOBaHUHM KaK B IIPOIlECCE CTPOUTENBCTBA, TaK U B
MepUOA MX SKCIUTyaTAI[HH JUIS OLEHKU HAJEKHOCTH CHCTEMBI COOPYKCHUE —
OCHOBaHHE, CBOCBPEMEHHOTO BBIABICHHA JAC(PEKTOB, IPEIOTBPAIICHHS
aBapuii, yIy4IIeHUs YCIOBUHM OKCIUTyaTallMd, a TakkKe JUId OLEHKU
MPaBUIBHOCTH IPHUHATEIX METOAOB pacdeTa M MPOEKTHBIX pemeHnil. [l
coopyxxenuil IV kmacca W HMX OCHOBaHMM, Kak MpaBUIIO, CIEAYET
IIpeAycMaTpUBaTh BU3yaIbHBIE HAOIIOACHHS.

IIpumeuanus: 1. J{ng noproBeix coopyxenuil Il kiacca mpu 0OOCHOBaHMM yCTaHOBKY
KHA nomyckaercs He IIpelyCMaTpUBaTh.

2. YcranoBka KMA Ha coopyxkeHusix IV kiacca M MX OCHOBAaHHMSX JIOMYCKaeTcs HpH
000CHOBAHHH B CIIOXKHBIX MHKCHEPHO-TEONOTHYECKHX YCIOBUAX H IPU HCIONB30BAHHM HOBBIX
KOHCTPYKIIHI COOPYKECHHH.

1.7. CocraB u 00beM HaTypHBIX HaOJIIOICHUH NOJDKHBI HAa3HAYATHCS B
3aBUCHMOCTH OT KJIacCa COOPYXKEHUH, NX KOHCTPYKTHUBHBIX OCOOCHHOCTEH H
HOBM3HBI IIPOEKTHBIX PpELICHUH, TIE€0JOTHYeCKUX, T'MIPOre0JOrHueCcKuX,
TEOKPUOIOTHUECKHUX, CEHCMUYECKHX YCIOBHH, cHocoba BO3BEAEHHA H
TpeboBaHMH dKCIUTyatanmu. HaOmoneHWsIMu, Kak TpaBWIO, CIEIyeT
OIPEAENIATS!

OCaJK{, KPEHbl M TIOPU3OHTAIbHBIE CMELICHUS COOPYKEHHMS U €ro
OCHOBaHHS;

TeMIepaTypy I'pyHTa B OCHOBaHHU;

[IbE30METPUYECKHE HAIOPBI BOJbI B OCHOBAHUU COOPYKEHMUS,;

pacxobl BOJbI, GUIBTPYIOIIEHCS uepe3 OCHOBAHUE COOPY KEHHUS;

XIMHYECKHI COCTaB, TEMIIEPaTypy M MyTHOCTh HpodmiIbTpoBaBIIeiics
BOJIBI B IPEHAXkAX, a TAKIKE B KOJUIEKTOPAX;

3 dexTUBHOCTb PabOThl JPEHAKHBIX M MPOTHBO(UILTPALMOHHBIX
YCTPOMCTB;

HaIpsDKeHUs ¥ Ae(OpMaliii B OCHOBAaHHHU COOPYIKEHHS;

IIOPOBOE JABJICHUE B OCHOBAHUM COOPYKEHMUSI,;

celicMUYeCKUe BO3JIEHCTBHS Ha OCHOBAHUE.

Jns coopyxenuit IV kmacca MHCTpyMEHTAJIbHBIC HAONIOJCHUS, €CIH
OHH TIPEAYCMOTPEHHI IIPOSKTOM, JOITyCKASTCS OTPAaHNYUTH HAOIIIOACHIAMHY 32
¢dunbTpanyeil B OCHOBAaHHMH, OCaJKaMH U CMEIICHUSIMH COOPYXKEHHS M €ro
OCHOBAHUSL.

1.8. IIpu npoeKTUpOBaHUM OCHOBAHUN TMIPOTEXHUUECKUX COOPY>KEHUIM
JOJDKHBl OBITh TIPETYCMOTPEHBl HH)KEHEPHbIE MEPONPUATHA IO 3alluTe
IPUIIETAIOIIUX TEPPUTOPUI OT 3aTOILICHUS U MOATOIUICHUS, OT 3arpA3HEHUs
MOJ3EMHBIX BOJI MPOMBIIIIEHHBIMU CTOKAMH, a TaKXKe MO MPEAOTBPALICHHIO
OTIOJI3HEH OEPEeroBBIX CKIIOHOB.

2. HOMEHKJIATYPA TPYHTOB OCHOBAHUM U X
OU3NKO-MEXAHUYECKHUE XAPAKTEPUCTUKH



2.1. HowmeHknatypy TpyHTOB  OCHOBAaHMH  T'MIPOTEXHUYECKHX
COOpYKEHHH W WX (U3NKO—MEXaHHUECKHE XapPaKTEPUCTUKU CIEAYET
ycraHaBiuBaTh coryiacHo TpeboBanusm ['OCT 25100-82, CHwull 2.02.01-83
U C yIEeTOM yKa3aHUI HACTOSILETO pa3jena.

3HaueHHsA (PU3MKO—MEXaHNIECKIX XapaKTePUCTHK TPYHTOB,
npusenennsle B ['OCT 25100-82, B Tabm. 1 U B pexoMeHAyeMOM
MpUJIOKEHUH 1, clenyeT paccMaTpuBaTh Kak kiaccuukammonnsle. Ha
OCHOBE MX CpPaBHEHHS C HOPMATUBHBIMHU 3HAUCHUSMHU XaPaKTEPUCTUK IO
MpeaBapUTEeNbHBIM  (HaYaldbHBIM)  pe3yJbTaTaM  HCIOBITAHUHA  CIEAyeT
yCTaHABIMBATh NPHHAIIECKHOCT TPyHTa K TOMY WJIH HHOMY KIAacCy H
noxarpymnmne. Ilo 3TUM JAaHHBIM cJleQyeT MPOU3BOAUTH OLEHKY OOIIMX
HH)KCHEPHO-TEOJIOTHYECKAX ~YCIOBHH CTPOUTENBCTBA W YCTaHABIHMBAThH
COCTaB U METOJIbl ONPENAEIECHUS XapaKTEePUCTUK U pacueToB ocHOBaHMi. [Ipu
sToM st cunbHOneopMupyembix [mpu E < 1-10° MITa (10-10° krc/em?)],
JIETKOBEIBETPUBAEMBIX, CHIIBHO—TPEIIMHOBATHIX, Pa3MOKarOITIX "
HaOyXaloNmMX TOJ BO3JACHCTBHEM BOJIBI MONYCKAJIBHBIX TPYHTOB CIEIYET
MPUMEHATh COCTAaB M METOABl ONpEAETCHUS HX (PUINKO—MEXAaHHMIECKUX
XapaKTepPUCTUK ¥ pacueTOB, COOTBETCTBYIOIIME KaK CKaIbHBIM, TaK H
HECKaJIbHBIM IPYHTaM.

2.2. HHXeHepHO-TEOJOTHYECKHE YCIOBHS CTPOHTENBCTBA JIOJKHEI
KOHKPETH3UPOBAThCSA W JICTAIN3UPOBATHCS ITyTEM IOCTPOCHUS HWHKEHEPHO—
TEOJIOTHYECKUX M FCOMEXaHHUYECKUX (PACUETHBIX WM (PU3MUYECKUX) MOJICICH
(cxeM) OCHOBaHHS C YCTAaHOBJICHHEM IS Pa3IHYHBIX 30H HOPMATHBHBEIX H
pacyeTHBIX XapaKTePUCTHK (PH3HKO—MEXaHUYECKHX CBONCTB IPYHTOB.

2.3. 1151 NpOEKTUPOBAHMSI OCHOBAHUN TMAPOTEXHUYECKUX COOPYKEHUH
B HEOOXOMUMBIX CIydasX HaUICKUT OMNpPEAeISITh JOMONHUTENBHO K
npexycmorpenasiM CHull 2.02.01-83 criemyroniye Gpu3MKO—MEXaHUYESCKUE
XapaKTepUCTUKU TPYHTOB!

ko3¢ unyent punpTpammu k;

YACITBHOE BOAOIOTJIOUICHHUE

MoKa3aTeNw (UIBTPAIMOHHONW IPOYHOCTH TPYHTOB (MECTHBIH W

U KPUTHUYCCKUEC

OCpEIHEHHBII KpUTHIeCKHE rpauentsl Haropa [, u [,

CKOPOCTH (pUIBbTpaluu U, ;
K03 HULUCHT YILIOTHEHHS

COJIepKaHUE BOJOPACTBOPUMBIX COJIEH;

HapaMeTpHl MOJI3yYeCTH 5ch 10,

apamMeTphl TpemMH (MOAyIs TpemuuoBatoctn M), yris nagenns o i

¥ IPOCTHPAHNS & ; , JUIAHY / ;» WMPHHY PACKPBITHSI b ; );

rmapaMeTpbl  3alOHUTENS TPEUMH (CTENEHb 3allOJHEHUS, COCTaB,
XapaKTEPUCTHUKHU CBOUCTB);

CKOPOCTH PacrpOCTPaHEHHs IPOJOILHBIX U, M MONEPEYHEIX U, BOTH B
MacCHBE;

k03¢ duirent MoposHoro myuenus Kj;

YAETBHYIO HOPMANBHYIO U KacaTeNlbHyI0 CUJIEI yYeHus O, U T, ;

npeaes MPOYHOCTH OTACIBHOCTH (DIIEMEHTApHOrO IMOPOJHOTO OJI0Ka)

CKaJIbHOI'O I'pyYHTa Ha OJTHOOCHOC CXKaTHe Rc,
npeacj MnmpovYHOCTH OTACJIBHOCTH CKaJIbHOI'O TI'PyHTa Ha OJHOOCHOC

pactsxenue R;;

Tabmuma 1



Du3UKO—MEXaHUYECKUE XapaKTEPUCTUKU I'PYHTOB

Knaccudukanponnas IJIOTHOCTh KO3 (HUIMEHT CONpPOTUBIIE- MOy TIb
1 Y
XapaKkTepUCTHKA TPYHTOB CyXoro MOPUCTOCTH HHE nedopmarmm

OCHOBAHHS rpyHTa (B (B MacCUBe), € OJHOOCHOMY rpyHTa (B
MaccuBe) — PACTSIRCHUIO  yaceype)
Pu TOPOHBIX 103 MTa (10°
e 6710K0B B xre/omd)
BOJIOHACHI-
IIEHHOM
COCTOSTHUM
| R, | ,Mna
(krc/em?)

A. CkaJbHbIE
Ckanbuple [ mpu mnpenene Ot 2,5 mo Menee 0,01 1(10) Cs. 5 (50)
MPOYHOCTH HA  OJHOOCHOE 3,1 ooutee

cxarue oraensHoctn Re>5
MIla (50xrc/em?)]: Marma-
THYECKHUE (TpaHuTHI,
JUOPUTHI, TTIOPOUPUTHL U IIP.);
MeTamopduyeckue (THEHCHI,
KBapLHTHl, KPUCTAJUTHYCCKUEC
CIIQHIIBI, MpaMopBl U 1p.) ;
0CaI0YHBIe (M3BECTHSKH,
JIOJIOMHTBI, IECYAHUKH U JIP.)

TonyckaibHbie [ mpu R.<5 Or2,2an0 Menee0,2 Memnee 1 Or 0,1 105

MIla (50kre/em)]: 2,65 (10) (ot 1 10 50)
0CaJl04HbIe (TIUHHKCTHIE,
CJIaHIIbI, APruJlInThI,
aNeBPOIIHTEHI, IIeCYAHHUKH,
KOHTJIOMEpAaTEI, MeJTHI,

Mepreiy, Ty Qbl, THICH H JIp.)
b. HeckajbHble

KpymHooGioMouHbIE Orl4d4n0 Or025nm01 — Ot 0,005 o
(BasyHHBIE, TaJICUHUKOBBIE, 2,1 0,1
rpaBUIHbIE); IECUaHbIE (ot 0,05 mO
1)
IIbu1eBaTO-TINHUCTEIE Orl,l go Ot0,35 m0 4 - Ot 0,003 1o
(cymnecu, CyTrJIIMHKH 1 TIIMHBI) 2,1 0,1
(ot 0,03 mo

D

peacy MpOYHOCTU MAaCCHBa CKAJIbHOT'O TPYHTA HA CMSATHUC R

cs,m

TO K€, HA OJHOOCHOC CXKaTHuC Rc m
TO K€, HAa OJTHOOCHOC PACTs)KCHUEC Rt m o

k03 HUIMEHT YIPYroi BOLOOTAA4U IPYHTA L, ;

k03()(HUIMEHT IPaBUTAI[MOHHON BOJAOOTIAUU IPYHTA LI .

ITpr HEOOXOAMMOCTH JJOJDKHBI ONIPEACIATECS U IPYTHE XapaKTEPUCTHKH
TPYHTOB.

OU3UKO—MEXaHNYECKUE XapaKTepUCTUKU rpyHTa JIOJIKHBI
ONPENENIAThCS sl HMHKCHEPHO-TECOJIOTHUYECKUX 3JIEMEHTOB OCHOBAHUS,
KOTOPBIMH MOTYT OBITH BBIACIEHHBIE (IIPU COCTaBICHUU WHXKCHEPHO—
TeOJOTHYECKHX  MoOJeNel, Mpu pa3pabOTKE pAaCUeTHBIX CXEM WIH
TreOMEXaHMYECKUX MOfeneil) KBa3MOIHOPOIHBIE OOJIACTH OCHOBAaHHS MIIH
HEKOTOpble KBAa3MOJHOPOJHBIE JJIEMEHTH JSTHX o0ylacTeil (Hampumep,



BBIJICTICHHBIE O0JIaCTM MacCHUBa CKaJbHOTO TPYyHTa WU OTAEIBHOCTH
CKaJIBHOTO TPYHTa, €ro TPEHIMHBI, KOHTAKTHBIC IMMOBEPXHOCTH C JPYyTUMH
00J1aCTsIMH OCHOBAHUS HJTH COOPY>KEHHS).

OMHOPOMHOCTh  YCIOBHW  ONpENeNeHHs  (PU3NKO—MEXaAHHIESCKHX
XapaKTEpUCTUK JIOJDKHA OLCHUBATHCS HA OCHOBE aHAIIM3a WHXKCHEPHO—
Te0JIOTUYECKUX JAHHBIX H HA OCHOBE CTATHCTHUECKOU TPOBEPKHU.

HopmatusHble U pacueTHble 3Hauenus (g@, ¢, Re, R, Rem, Rim,
Resm, E (Momyns nedopmamum), V  (koddduimenTta MOMEpETHOM
51,01‘1) Ul’ Us’k’ q’ Icr,m’ Icr’ Ucr’ :Ltl u lu JOJKHBI

YCTaHABIMBATECS B COOTBETCTBUH C TPEOOBAHUSIMH HACTOSIIMX HOPM, a
OCTAJIHBIX XapaKTepUCTUK — B COOTBETCTBHU ¢ TpeboBaHmsmMu CHull
2.02.01-83 ®  roCyAapCTBEHHBIX  CTaHJIAPTOB HA  OIpEJACICHHE
COOTBETCTBYIOIIUX XapaKTCPHUCTHK.

2.4. OU3NKO—MEXaHWYECKHE XapaKTEPUCTHKH TPYHTOB HEOOXOIMMO
OTIPENIENIATh C UENBI0 HCIOJIb30BAHUS WX 3HAYCHHWH TpH KiIacCH(UKAIUH
IPYHTOB OCHOBAHWS, IIPH OIPEICICHUH C MOMOLIbI0 (YHKINOHAIBHBIX HIIH
KOPPEISIIUOHHBIX 3aBHCAMOCTEH OJHUX IOKa3aTeliel depe3 Ipyrue W Tpu
PELICHUH PerjaMeHTUPOBAHHEIX I1. 1.2 3a1a4 MPOCKTUPOBaHHS OCHOBAHUS.

IIpu xnaccuukanuy TPyHTOB MPHUMEHSIOTCS HOPMATHBHBIC 3HAYEHUS
XapaKTEepUCTUK, MpPU PEIICHWH 3aJad MPOCKTUPOBAaHHMS — WX pacyeTHHIC
3HAYCHMSI.

nebopmarnuu), @, O,

crp’

2.5. HopMaTMBHBIE 3HAYEHMS XapAKTEPUCTUK TPYHTOB X; JOJKHBI
YCTAHABJIMBATHCS Ha OCHOBE pE3yJbTaTOB IOJIEBBIX H Ja0OPaTOPHBIX
HCCIIE/IOBAHMUI, MPOBOJMMBIX B YCIIOBHSIX, MAaKCHMMAJIbHO MPUOIMKEHHBIX K
yCIOBUSIM pabOThI TpyHTa B PaccMaTpUBacMOW CHCTEME COOPYKEHHE —
OCHOBaHHME. 3a HOPMATHBHBIC 3HAYCHUSI BCEX XapaKTEPHCTUK CIIEIyeT
[IPUHUMATh UX CPEIHUE CTATHCTHYCCKUC 3HAUCHUS.

PacueTHbIE 3HAYEHHUs XapaKTEPUCTHK IPYHTOB X JOIKHBI ONPEAEIATCA
o hopmyie

X=—", (M

rae 7, — K03 OULUCHT HAIEKHOCTH TI0 TPYHTY.

Ipumeuanus: 1. B OroBOpeHHBIX HMKE CIIy4asX PacuyeTHbIC 3HAYCHHS XapaKTePUCTHK
MOTYT OIPEIEIATHCS 10 TAOIUYHBIM WIIH aHAJIOTOBBIM JJAHHBIM.
2. PacueTHble 3Ha4Y€HHs XapaKTEPUCTHK TIPYHTOB tg (P, ¢, O u R 11a pacyeToB 1o

TpPeETbHBIM COCTOSHHAM NEPBOH Tpymmbl oGo3navatores tg () , ¢i, O; ¥ R;, BTOPOH rpymms —

tg @y, cn, Py uRy

XAPAKTEPUCTUKHU HECKAJIBHBIX I'PYHTOB

2.6. HopmaTuBHBIC 3HAa4Y€HHs XapaKTEPUCTHK tg@, U C, cuexyer

onpeaciIATh IO  COBOKYITHOCTH  ITAPHBIX 3HAYCHHH HOpPDMAJIbHBIX H
OpeACIbHBIX KacCcaTCJIbHBIX HaHpﬂ)KeHHi/ll, IMOJIYUYCHHBIX METOAOM Cpe€3a
(CI[BI/IFa), Wi TapHbIX  HOPEACIbHBIX 3HAUYCHH MaKCUMAaJbHBIX |
MHHUMAJIbHBIX TJIaBHBIX HaprI)I(eHI/Iﬁ, TIOJTYY€HHBIX METOJAOM TPEXOCHOTO
CcXKaTusl.



MCTO,[[ TPEXOCHOI'0 CKAaTUA NOJDKEH, KaK IMPAaBUIIO, TPUMCHATHCSA IS

HBLIEBATO-TJIMHUCTBIX TPYHTOB C IIOKa3aTeneM Tekydect I; > 0,5, B Tom
YHCIe JUIA MOJTYyYCHHsl XapaKTePUCTHUK B HECTAOWIM3UPOBAHHOM COCTOSIHUH
(em. m. 3.13). Ilpm oOOCHOBaHMM AT ONpPEAENEHHS XapaKTepPHCTHK B
HecTaOMIM3HPOBAHHOM  COCTOSHHH  JOIyCKaeTcs IPHMEHEHHE MeToaa
ObICTpOrO cpe3a (CABHra).

Jns TPYHTOB BCEX THIIOB OCHOBAHMH PEYHBIX T'MIPOTEXHHIECKUX
coopyxeHuil | kimacca ciiemyeT HCIOIB30BaTh METOA TPEXOCHOTO CIKATHSL.
Meron cpe3a AN 3THUX CiIydaeB [OIYCKAeTCS IPHMEHATh TONBKO IIPH
00OCHOBAHUH.

Jnst rpyHTOB BCex TUIIOB OcHOBaHuiM coopyxenuid [-III kmaccos
JOTIOJTHUTENIFHO K HWCIIBITAaHWAM YKa3aHHBIMH J1aOOpaTOPHBIMH METOJaMH,
KaK ITIPaBWIO, CIEIyeT NPOBOIUTH TAK)KE HCIBITAHHUS B IMOJEBBIX YCIOBHSX
METOJIOM  CIABUTa IITaMmoB (A7 OETOHHBIX H  JKeIe300€TOHHBIX
COOPY)XCHHI), METOHZOM CIBUra TPYHTOBBIX LEIUKOB (IUI1 TPYHTOBBIX
COOPY)KCHHH), a TaKKe JOMyCKaeTCs MPOBOANUTH HCIBITAHUS METOJAMHU
30HIMPOBAHMSA W BpAIATENBHOTO cpe3a (s BCEX BHAOB COOPYKEHHH).
VcnpiTaHusi BCeMH yKa3aHHBIMA METOJAMH MW OINpEACICHHE M0 HX
pe3ylnbTaTaM HOPMATHBHBIX 3HAYEHMH XapaKTEpPUCTUK tg( M C, cieayer

MPOBOAUTH IS YCIIOBHUIf, COOTBETCTBYIOLIMX BCEM PACUYCTHBIM CIIydasM B
MIEPUOABI CTPOUTENBCTBA U IKCINTYaTallul COOPYKEHHSL.

HopmaTuBHBIE 3HAYEHHUS XapaKTEPHCTHMK tg( U C, IO pe3ylbTaraM
HCTIBITAaHAH MeTOHaMH cpe3a (COBHra) M TPEXOCHOTO CXKaTHSA CIEeIyeT
OIIPEACIIATH B COOTBETCTBHH C 003aTEIIEHBIM NPUIIOKECHUEM 2.

HopmaTuBHBIE 3HAYEHHS XapAKTEPHCTHK tg (), U C;, NPH IPUMEHEHUH
METOJIOB BpPAIIATEIILHOTO Cpe3a WM 30HAWPOBAHUS CIEAYeT NPHHUMAThH
PaBHBIMH  CpPEIHUM  apU(PMETHYECKUM  YaCTHBIX  3HAUYEHUH  OTHX
XapaKTePUCTHUK.

IIpu nomyyenun Meromamu  cpe3a  (caBura) Uit KaXAOTO
(UKCHPOBAHHOTO 3HAUCHHS HOPMAJBHOTO HATPSDKCHHS HE MEHee MIeCTH
3HAYCHMH MpPECTbHBIX KacaTeNbHBIX HAIPSHKCHHHA HOPMATHBHBIC 3HAYCHHS
XapaKTEPUCTHK T'PYHTOB HEHAPYIIEHHOH CTPYKTYphl tg(, U C, Hapamy ¢
yKa3aHHBIM BBIIIE CIOCOOOM JOIYCKAaeTCS OIPEACIATh TaKXKE METOOM,
OCHOBaHHBIM Ha HCIIOJIB30BAaHUN KOPPEISAIIMOHHBIX 3aBUCHMOCTEH, KOTOpPHIE
JOIDKHBI ~ yCTaHABIMBATBCS ~ MEXIY  NPEOCIBHBIMH  KacaTeIbHBIMH
HaNpsDKeHUSIMA  (IpM (PUKCHPOBAHHBIX HOPMANBHBIX HANPSIKECHHUAX) H
(GM3UYECKNMH  XapaKTepUCTUKAMH TPYHTa C IIOMOINBIO CTaTHCTHYECKOU
00paboTKK pe3yNIbTaToB UCIbITaHui. HopMaTuBHbIC 3HAYEHHS tg (), M C, IPU
HCIIONIb30BAaHHU 3TOTO METOZA CIEIYeT ONPEICSATh 110 3aBUCHMOCTH MEXKITY
HOPMAJIBHBIMH H [IPEICIbHBIMH KacaTeIbHBIMU HAMPSDKCHUSIMU, OTBEYAIOIICH
HauMeHee OJarompHiATHOMY W3 HWMEBIIMX MECTO B ONBITaX 3HAYCHHIO
(bHU3HYECKON XapaKTCPUCTHKH.

2.7. PacueTHble  3HAYCHUA  XApAaKTEPUCTHK tg@,um C; TIpU
HCIOJIb30BAHUM  PE3YJIbTATOB HCIBITAHHWH, ITPOBEACHHBIX JIIOOBIM W3
YKa3aHHBIX B 1. 2.6 METOJOB, CIEAyeT BBIYHUCIATH MO ¢opmyne (1),
onpezessisi KodQGUUMEHT HAACKHOCTH O TPYHTY Y, B COOTBETCTBUH C
00s3aTeNIFHBIM  TIPWJIOKCHHEM 2 TP  OJHOCTOPOHHEH JIOBEPUTEIHHOU
BeposiTHocTH & = 0,95 (3a HCKIIOUEHHEM CiydaeB, KOTrJa HOPMAaTHUBHbBIE
3HAueHMs tg@ U C, NOIydeHbl YKa3aHHBIM B M. 2.6 cmocoboMm ¢

HCIOJIb30BaHUEM KOPPEISILIMOHHBIX 3aBUCUMOCTEH).



Ecnu nomydeHHoe TakuM 00pa3oM 3Ha4eHHE ) < Oyzner Gonee 1,25 (mst

wioB — 1,4) wmmm wmenee 1,05, To ero HEOOXOAMMO MPUHUMATH
COOTBETCTBEHHO PaBHBIM }/, = 1,25 (anst unos — 1,4) umu .= 1,05.

PacueTHble 3HaUeHUS XapaKTCPUCTHUK tg QHI/I Cyy clieayeT NpUHUMMATb

paBHBIMU HOPMATUBHBIM [ T. €. B opmyue (1) mpuauMaTs ¥ g~ 1].

Ecnmu HOpMaTHMBHBIE 3HAYEHHS XapakTEPUCTUK tg@, ¥ C, ObLM
ompeliesieHbl 0 yKa3aHHOMY B I. 2.6 METOAy C HCHOJIb30BaHUEM
KOPPENSIUOHHBIX 3aBUCHUMOCTEH, TO pacueTHblE 3HAYECHUSI XaPaKTEPUCTHK
tg@,u C; unm tg @, u Cy creayeT BuIUMCIATH 1o dopmyne (1), momaras

COOTBETCTBEHHO ), = 1,25 (st unos — 1,4) umm ¥ g™ 1. ITony4eHHBIE TAKUM

00pa3oM 3Ha4YCHUS tg @ v Cyumm tg @, u Cpj IPUHUMAIOTCS OKOHYATENIbHO 32
pacdyeTHble B TOM Ciyd4ae, €Clli OHM B pacCMaTpUBAEMOM JHaIla3oHe
HamnpsDKeHUH (WM Ha €ro 4acTu) o0O0eCHeyuBarOT OOJbIINe 3HAYECHUS
PaCUETHBIX NPEAEIbHBIX KaCaTENbHBIX HAIPSIKCHUH, 4Y€M 3Ha4EHU tg (), U Cf

unM  tg@,;u Cj, TONydYeHHble YKa3aHHBIM paHee crocobom (0e3

HCIIOJIb30BaHMsl KOPPEISIIMOHHBIX 3aBUCUMOCTEI).
Juis ocHoBaHuil nopToBBIX coopyxenui III m IV xmaccoB npu

000CHOBaHMM  3HaYeHHMs (g, u Cj JONYCKAaeTCs ONpEelelaTb C

UCTIONB30BAaHUEM pE3yIbTaTOB HCIBITAHUA AHAJIOTMYHBIX TPYHTOB B
3aBHCHMOCTH OT HMX MHHEPAJIOTHYECKOI0O U  3€PHOBOTO  COCTaBa,
K03 UIMEHTa MOPUCTOCTH M HOKa3aTess TEKy4eCTH, IPUMEHSS METOIUKY,
H3JI0KCHHYIO B 0053aTEIIFHOM TIPHIIOKEHHH 2.

2.8. HopmartusHeie 3Hauenust Moxyls nedopmanun E u kooddurmenta

VIDIOTHEHHS (;; HECKATBHBIX TPYHTOB CIIEIYeT ONPENeNATh 10 pe3ylbTaTaM
KOMITPECCHOHHBIX HUCTIBITAHHI MM MCIBITAHUI METOJOM TPEXOCHOTO CXKATHS
C yY4eTOM HX  HaIpPSHDKCHHO—AE(OPMHPOBAHHOIO  cocTOsiHUA.  [lpm
UCIIOJIb30BAaHUH METO/A TPEXOCHOTO CXKATHS CIIEAYET BBIOJIHATH TPEOOBaHUS
I'OCT 26518-85. Ilpu wHCHONB30BAaHUM METOJA KOMIIPECCUOHHBIX
UCTIBITAHUH CIIEYET BHITIONHATh yKa3auus 1. 7.7. 3nauenus £, u @, nomkHel
ONpeNeNaTbCs KaK CpelHue apu(MEeTHYECKHe YacTHBIX 3HAYE€HHWH 3THX
XapaKTePUCTHUK, TIOyYCHHBIX B OTACIBHBIX MCHBITAHHUAX, WM KaK 3HAYCHUS,
yCTaHaBJIMBAaEMbIE 110 OCPEJAHEHHBIM 3aBHCHMOCTSM H3MEPSEMbIX B OIBITAX
BEJINYMH.

PacuetHble 3Hauenus wmoxyis jedopmaumu E u kospuumenra
VIDIOTHEHUH d ClemyeT NPUHUMATh PAaBHBIMH HOPMAaTHUBHBIM.

Jnst ocHoBaumii coopyxenumii I[[-IV kmaccoB pacderHvie 3naucHus F
JIOIyCKaeTcs MPUHUMATS 110 TabiuiaM, npuseaeHHEsM B CHull 2.02.01-83, ¢
BBEJICHUEM Kod(uiMeHTa 1M, NPUHUMAEMOro 110  00s3aTEILHOMY
TIPUIIOKEHHIO 3.

2.9. HopmartuBHble  3Ha4YeHHS  KOI(D(DUIHEHTOB  IMOMEPEUHOM
nedopmauun V, PEKOMEHAYETCs ONPENENATh 10 Pe3yslbTaTaM HCIbITaHHH

MCTOAOM TPCXOCHOT'O CXKAaTHA. 3HayCHUS Vn o pe3yjibTaTaM HUCTIBITaHUN

CIIelyeT OIpeAeNATh KaK CpeHHe apu(pMEeTHIECKHUE YaCTHBIX 3HAUCHHI 3TOU
XapaKTEpUCTUKH, IIOJYYEHHBIX B OTHCIbHBIX MCIBITAHMAX, WIH Kak
3HA4YCHUS, YCTAHABIMBAEMBIE 110 OCPEIHEHHBIM 3aBUCHMOCTSAM HU3MEPSIEMBIX
B OIBITAX BEJIMYUH.



Pacuernple 3Ha4YeHWsT KOX(PQUIMEHTa TMOMEepeyHOr nedopmanuu Vv
CIIeyeT MPUHUMATH PaBHBIMH HOPMATHBHBIM.

PacuetHbie 3HaueHus1 ko3 dunmenta V npu 000CHOBAHUH JOIYCKACTCS
MIPUHUMATH 110 Ta0JI. 2.

Ta6muma 2
I'pynTHI KoappummenT nmonepeunoit
nedopmanuu v
I'nunet npu:
1;<0 0,20-0,30
0<1;,<0,25 0,30-0,38
0,25<I; <1 0,38-0,45
CyrnuHku 0,35-0,37
Ilecku u cynecu 0,30-0,35
KpymHO0010MOYHBIE TPYHTBI 0,27
[Tpumedanne. MeHbIINe 3HaAY€HNUS V IPUHUMAIOTCS P OOJIBIIEH IIOTHOCTH
TpYyHTa.

2.10. HopMaTuBHbIE 3HAYEHHS TAPAMETPOB MOI3YUECTH é:,,p,n u éicrp’n

ONpeaCIAIOTCA KaK CpEeaHuec apI/I(i)MeTI/I‘ICCKI/Ie YacTHBIX 3HAYCHHH OTHUX

XapaKTepPUCTHK O

crp,i u

Lerp,i NOJYYE€HHBIX [JI1 pacdyeToB OCAaJAO0K MO

pe3ynbTaTaM KOMIPECCUOHHBIX UCIIBITAHUHN U JIJISl pacYeTOB FOPU30HTAIIBHBIX
CMEIICHUH 0 pe3yJbTaTaM CIABUIOBBIX UcnblTaHuil. [Ipu 3TOM McnbITaHuA
JIOJDKHBI TIPOBOJUTHCS € (uKcanuei neopMaiiii BO BpEMEHH Ha KON

CTYIIEHH Harpy3ku. YacTHbIE 3HAYCHUS é;rpi M O, CIE/IyeT OIpe/eNTh
UCXOJSI U3 3aBUCUMOCTHU
_ 1 5"’17,1' 1 - 5| crp.it
& =&, 1+ (I-e ) 2

Lierp,i

rae &, ;— 4YacTHble 3Ha4YeHus AchopMalMy KOMIPECCHMOHHOIO CKaTus (pH

KOMITPECCHOHHBIX HCIIBITAaHUAX) WIH JAedopManuu capura (TpH
C/IBUTOBBIX HICIIBITAHHSIX) B MOMEHT BPEMEHH f,
& ;— YaCTHBIC 3HAYEHHS MIHOBEHHOH Je(hopMaluH KOMIPECCHOHHOIO

ckaTus (IIPH KOMIIPECCHOHHBIX HUCIBITAHUSX) MM AeopManuy casura (Ipu
CIIBUTOBBIX HCIIBITAHHSAX).

PacuerHple 3HAUYCHUS é;rp u é,crp CJIeAYCT NPUHUMAThL pPaBHBIMU

HOPMAaTUBHBIM.

2.11. 3a HopmarHBHOe 3HaueHume Kodddurmenta ¢unsTpammu Kk,
clienyeT TPUHHUMATh CpeaHee apHu(QMETHIecKoe YacTHBIX  3HAYECHHH
ko3 dunrenta GUIBTPALMU TPYHTA, ONPEICISICMbIX IIyTEM HCHBITAHHN €ro
Ha BOJIONPOHUIIAEMOCTD B JIADOPATOPHBIX MM IOJIEBBIX YCIOBHAX C YUETOM
CTPYKTYPHBIX OCOOEHHOCTEH OCHOBaHMS (B TOM YHCJIE BO3HUKAIOIIUX IOCIE
BO3BEJICHUS  COOpyXeHus). Hampumep, mpm  pe3Ko  BBIpaKEHHOH
(GUIBTPAIIMOHHON aHM30TPOIIMH TPYHTA, KOTJAa €ro BOJOIPOHHIIAEMOCTH
M3MEHSETCs B 3aBUCUMOCTH OT HampaBiieHus Oojiee yeM B 5 pa3, HE0OX0qUMO
orpenenaTs Ko3()(UINEHTH (QIIBTPAIMK IO TIABHBIM OCSIM aHU30TPOITHH,
yKa3blBasi IPY 3TOM OPUEHTUPOBKY ITUX OCEH B IPOCTPAHCTBE.



PacuerHple 3HaueHus Koddouumuenta GuibTpaumm Kk cremyer
NMPpUHUMATh pAaBHBIMHU HOPMATUBHBIM.

IIpumeuanue. [lns MOPTOBBIX COOpY:KE€HMH U peuHbIX coopyxeHuil III m IV xmaccos
pacueTHble 3Ha4yeHHS KOIPOHULUHMEHTOB (UIbTpaLlMM TPYHTOB OCHOBAHMS JIOIYCKAaeTCs

ONpeseNATh 10 aHAJOraM, a TAKXKE pacueToM, HCHONb3ys Apyrue (U3NKO—MEXaHHYECKUE
XapaKTEePHCTHKH TPYHTOB.

2.12. PacyeTHble 3HAYCHUS OCPEAHEHHOTO KPUTHYECKOTO TpajMeHTa
uaropa 1.y, B OCHOBaHHY COOPYXEHHUS C IPEHAKEM CIETAYET IPHHAMATE TI0
TabmI. 3.

Tabnuua 3
I'pynt PacuetHsIit ocpeTHEHHBIN KPUTHUECKUI
rpaauent Hanopa ..,

Ilecoxk:

MEJKHAHA 0,32

CcpeqHel KpyIHOCTH 0,42

KPYITHBII 0,48
Cymnecs 0,60
CyrimHok 0,80
T'nmuna 1,35

PacueTHbIE 3HAYCHUS MECTHOTO KPUTHYECKOTO TpajuenTta Hamopa I
CIIelyeT OIpEAeNATh, UCIIONIB3Ysl PacIeTHbIE METOABI OIICHKH Cy(h(o3noHHON
YCTOWYHNBOCTH TPYHTOB JIMOO ITyT€M HCIIBITAHUH TPYHTOB Ha Cy(Q(O3HOHHYIO
yCTOHYMBOCTH B TAOOPATOPHBIX UM HATYPHBIX YCIOBHSAX.

Jnst Hecyp(PO3MOHHBIX MeCYaHbIX TPYHTOB I, MOMyCKaeTcs IPUHUMATh
IpH BBIXOJE MOTOKa B ApeHax 1,0, a 3a apenaxem — 0,3. Jlns mpuieBato—
[JIMHUCTBIX TPYHTOB TPH HATUYUM APCHAXKA MM KECTKOH MPUTPY3KU TPH

BBIXOJIE HAa MOBEPXHOCTH IpyHTa I MOMycKaeTcs NpUHMMATth 1,5, a mpu
nepopmupyemoit mpurpyske — 2,0.

2.13. HopwmaTtuBHbIC 3Ha4eHUS KOI(PQPHUIMECHTOB  YOPYyrow U
IPAaBUTALMOHHON BOJOOTAAYM L4 M [, CE/lyeT ONPEACIATh B HATYPHBIX
YCIOBHAX TO pe3yibTaTaM HaOJIIONEHHI 32 U3MEHEHHEM HAlopOB U yPOBHEH
BOJIBI B MHXKCHEPHO-TECOJIOTUIECKOM 3JIEMEHTE OCHOBAHHS MpPU W3MEHEHUU
Haropa B OIpe/IeJICHHON TOYKE (HalpUMep, B ONBITHON CKBaXHHE).

Pacuetnple 3HaueHMs KOIDQULIHMEHTOB L4 U [I CEAyeT NPUHUMATh

PaBHbIMH HOPMAaTHUBHBIM.

[Tpumeuanne. 3nadennss L4 u [l ocuoBauuii coopyxenuit I —IV xmaccos nomyckaercs

OMNPEIENATH 10 Pe3yNbTATAM UCTIBITAHUH B TaG0PATOPHBIX YCIOBHSX.
XAPAKTEPUCTUKHU CKAJIBHBIX TPYHTOB

2.14. HopmaTuBHBIE 3Ha4eHHUA TNpeleia MPOYHOCTH OTIEIBHOCTH
CKaJILHOTO TPYHTa Ha OJHOOCHOE cikaTtue R, , u omHoocHOE pactsokenne R ,,
a TaKke TIpesena MPOYHOCTH MACCHBA CKATBHOTO TPYHTA Ha CMSATHE Rigm n
OHOOCHOE pacTskeHue KR;,, W OIHOOCHOE cxkathe Re.p, cuemyer
OTPENeNIATh KaK cpenHue apuMeTHYecKre YacTHBIX 3HAUSHHH JTHX

XapaKTEPUCTUK, IIOJIyYE€HHbIX B OTACIbHBIX UCIIBITAHUAX.
Metoasl MPOBEINCHUS HCHOBITAHHA M 00pabOTKH pe3ysbTaTOB JUIS

MOJyYeHUsT YACTHBIX 3HAYECHWM XapaKTEPUCTUKH Rig, TpUBEIEHH B
PEKOMEHAYEMOM NPHIIOKEHUH 4.



YacTHEIE 3HAYEHHS XapaKTEPUCTHK R, n R; pexoMenyeTcs onpeaensrs
COOTBETCTBEHHO METOJAMH OJHOOCHOTO CXKAaTHSl M PACTHKEHHS 00pasIoB
OTAENBHOCTEN B 1a00PAaTOPHBIX YCIOBHSX.

YacTHble 3HAYEHUs] XapaKTePUCTUK R, U R, crenyer, kax npasuio,
OINPEAENATh HKCIIEPUMEHTAIBHO B MOJEBBIX YCIOBMAX. McmblTanus uis
onpenerneHus R, peKOMEHIYETCS TIPOBOUTE METOOM OJHOOCHOTO CHKATHSI

CKaJIbHBIX ICJIMKOB, a IJIsI ONIPEACIICHUA Rt,m — METOAOM OTpbIBa OCTOHHBIX
ITaMIIOB WK CKaJIBHBIX IICJIHUKOB IO KOHTAKTY 0eToH — CKaJjia, [0 MaCCUBY
WM TPpEUIMHAM B yCJIOBUAX OJJHOOCHOT'O PACTSKCHUS.

PacuerHrlie SHA4YCHUA XapaKTCPUCTHUK IMPOYHOCTHU

R R

cs,m, 12
(1). IIpu »>toM KOXPPULIMEHT HAIEKHOCTH IO TPYHTY Y, Ani

R

LI R.,.n v R, cnenyer onpenenats no dopmyie

(1,112

xapakTepucTuku Ry He06X0IMMO IPUHUMATE ¥/ ¢ = 1, @ JUIsl XapaKTepuCTHKH

R; on nomxen onpenenstees B coorseTcTBHH ¢ TpeboBanuamu [OCT 20522
75 Ipu OAHOCTOPOHHEH JOBepUTENIbHOU BepositTHoctu & = 0,95.

IIpu oOGoCHOBAaHMM PACUETHBIC 3HAYCHU Rt’m’ I

COBIAJAIOIIMX C HOPMals MM K IUIOCKOCTSM TpPELUH, JAOIycKaeTcs
MpUHUMATh 10 Tabn. 4, a B HaNpaBlIEHUAX, COBIAAAIOUINX C HOPMAIAMU K
IJIOCKOCTSIM CIUIOIIHBIX TPEUINH, TPUHUMATh PABHBIMHU HYJIIO.

B HaIlIpaBJICHUAX, HE

2.15. HopmaTtuMBHBIE 3HAYCHMsI XApPAKTEPUCTHK tg @ W C; MacCHBOB

CKQJIBHBIX TPYHTOB CJEIYET OTMPEACHIATh JJIS BCEX MOTEHIIMAIBHO OIMACHBIX
pacyeTHBIX IMOBEPXHOCTEH MM 3JEMCHTApHBIX IUIOMAJOK CIOBHra II0
pe3yiabTaraM TIOJIEBBIX WM JA0OpaTOpPHBIX (B TOM YHCIIE MOJEIBHBIX)
UCTIBITAHUH, TIPOBOJMMBIX METOJIOM cpe3a (CIBHra) OETOHHBIX IITAMIIOB FIIH
CKAJIbHBIX [IEIUKOB.

HcreiTaHns yka3aHHBIME METOJIAMH U OIIPE/ICIICHHE TI0 MX pe3ybTaTaM

HOPMATHMBHBIX 3HAY€HUH XapaKTEPUCTHK tg (P, U C, CleLyeT NPOM3BOIHMTH
JUISL YCIIOBHH, COOTBETCTBYIOIIMX BCEM PACUCTHBIM CIIy4dasM B HEPHUOIBI
CTPOMTEIBCTBA U IKCILTYaTALIMU COOPYKECHHS.

HopmaTuBHble ~ 3HAueHHs  XapaKTepPUCTUK tg (@, U  C,  JIOJKHBI
OIIPEAEIATHCS B COOTBETCTBUH C 00S3aTEIBHBIM IPHIOKEHHEM 2.

2.16. PacuerHble 3HaYEHNs XapaKTEPHCTHK tg (0, U C| CKATIbHBIX IPYHTOB
crexyeT BEIUUCIATE 0 Gopmyre (1). [Tpu aTom ko3 PUITIEHTH HaIeKHOCTH
0 TPYHTY J, CICAYET YCTAaHABIUBATH B COOTBETCTBHHM C OOS3aTCIbHBIM

NPUIOKEHUEM 2 IPU OAHOCTOPOHHEH JOBEPUTEIILHOW BEPOATHOCTH O =

0,95. Ecmu rosy4eHHOE IPH STOM 3HaYCHHE ), Oyzner Oonee 1,25 nnm menee

1,05, To ero ciemyeT NpUHUMATH COOTBETCTBEHHO paBHbIM 1,25 mnum 1,05.
PacueTHble 3HAYEHMS XapAKTEPUCTHK tg (P, U Cj; CleNyeT NPUHUMATh

PaBHBIMH HOPMAaTHUBHBIM.

Mpumeyanus: 1. s onpeseneHus pacueTHBIX 3HAYEHHH XapakTepuCTUK tg (P, u ¢; no

pe3yibTaTaM WCHbITAHMH NpH  OOOCHOBAaHMM MOXKHO MCIIOJB30BaTh METOJ  JIMHEHHOM
anMpoKCHUMAallMM HIDKHEH JOBEPHTEIbHONW TIPAHUIBI 3aBUCHUMOCTH MEXIY HOPMaJIbHBIMH H
MpeeIbHBIME KacaTeIbHBIMHE HaNPsHKCHUSIMH, Mony4deHHoi npu O = 0,95 ¢ ucnosib30BaHuEM
YCEUEHHOTO PacHpeaeICHUs U3MEPEHHBIX BEIUYHH.

2. lpn onpeneneRn pacueTHBIX XapaKTEPUCTHK g (D) ;M cjy TIO OKCIEPHMEHTAILHBIM
,

JJAHHBIM HEOOXOIMMO YHYHUTBIBATh BO3MOXKHOE HECOOTBETCTBUE MEXKJY YCIOBHSAMHU HPOBEICHUS
HCIBITAHAK U HATYPHBIMHU YCTIOBHAMU.

3. Jlns ocuoBauuit coopyxenuit 111 u IV xnaccos, a Takxke /s OCHOBaHHH coopyxeHHi [ u
II xmaccoB Ha CTafuM TEXHUKO—YKOHOMHYECKOTO OOOCHOBAHMS CTPOHTENBCTBA PACUCTHBIC



3HAYCHHs XAPAKTEPHUCTHK tg (0 ;- ¥ c;y IPH 0OOCHOBAHUHM JIOIyCKACTCS NPUHUMATH M0 Tab. 4

(c MCTIONB30BaHNEM AHANOTOB, KOPPEIILMOHHBIX CBA3ed U T.1.). 3Hauenus tg (O; ;¥ ¢y A
s

ocHoBaHuil coopyxeHuit 1 u Il kaccoB Ha CTaausX MpoeKTa W pabouell JOKYMEHTALMH TaKXKe
pu 060CHOBAaHHU JOIYCKAeTCs MPHHUMATH 110 Tabl. 4, eciu pacueThl ¢ HCIOJIb30BAHHEM ITHX
XapaKTEePHCTHK HE ONPEeEISIOT rabapuThl COOPYKEHHUIH.

2.17. HopmaTuBHBIE 3HA4YECHUS XapaKTEPHCTHK Ae(POPMUPYEMOCTH
MAaCCHUBOB CKAIbHBIX TPYHTOB (Momynst nepopmamuu £, xosdduimenta
noriepeyHoi aedopmarmu V,

' » CKOPOCTEH PacpOCTPaHEHHs MPOAOLHEIX U

HONEPEYHBIX BOIH U;,,U,, U Jp.) CIEAyeT ONPENENATh KaK CpeIHHE

s,n
apI/I(l)MeTI/I‘{GCKI/Ie YaCTHBIX 3HAYCHUM ITUX XapaKTCPUCTHUK, OJTYUYCHHBIX IS
JaHHOT'O MHXXCHCPHO—TCOJIOTMYECKOIo 3JIEMEHTAa B OTACJIbHBIX HCIIBITAHUAX.

HOpMaTI/IBHBIe 3HA4YCHUA En n Vn JOITYCKACTCA TAKIKE OIPEACIIATh UCXOOA U3

KOPPENSIMOHHOM  3aBHCUMOCTH ~ MeXmy  cratmueckod  (E,) m
JAMHAMAYCCKOM( Uy, wii U, ) XapaKTCPUCTUKAMH, YCTAHOBJICHHON IIpHU

COMNOCTABJICHUN YaCTHBIX CONPAKCHHBIX 3HAYECHUH D3THX XapaKTCPUCTUK,
TIOJTY4YCHHBIX B OJTHUX M TE€X K€ TOYKaX MACCHBA, PACIIOJOKCHHBIX B Pa3HbIX
WHXCHECPHO—TCOJOINMYCCKUX DJIEMCHTAX UCCIEAYEMOI'0 OCHOBAHUS. HpI/I 3TOM

HUCIBITAaHUA JId  TOJYUYCHHS YaCTHBIX 3HAYCHUI En UV  JIOJDKHBI

MMPOBOAUTHECA METOJAaMH CTATUYECKOTO0 HArpyKEHUSA MacChBa CKaJbHOTO
TpyHTa, a IJId NOJYYCHUS YaCTHBIX 3HAYCHHUH Ul HUIIn Us — JUWHAMHWYCCKUMU

(ceificMOaKyCTHYECKUMU HIIN YIBTPa3BYKOBBIMH) METO/IaMHU.

Hnst ocHoBanwmii coopy:xenuit Il u IV knaccos, a Takxke A1 OCHOBaHUMN
coopyxennt I wm Il ximaccoB Ha cTagum TEXHUKO—KOHOMHUYECKOIO
00OCHOBaHHs CTPOUTENLCTBA TIPU ONIPEEICHMH HOPMATHBHBIX 3HaueHui £,
KOPPEISIUOHHYIO 3aBHUCUMOCTh C JAMHAMHYECKHMMH XapaKTepUCTUKAMHU
JIOITyCKaeTCsl TP 00OCHOBaHUH MPHUHAMATh HAa OCHOBE OOOOIICHUST JaHHBIX
WCTIBITAHUH JIJIS1 aHAJIOTUYHBIX WHKEHEPHO—TEOJIOIMUECKUX YCIOBUH.

2.18. PacuerHble 3HadeHWs Moxyns nedopmammu £, ecnmm onm
WCIIONIB3YIOTCS B pacuyeTrax MECTHOW TMPOYHOCTH OCHOBAHMS, JOJDKHBI
onpenensatees 10 Gopmyne (1). TIpu 3ToM K03QOHUIMEHT HANEHKHOCTH MO
TPYHTY },, €CIIH HOPMATHBHOC 3HAUYCHHC E, ycranosneno kak cpemmee

apu(pMeTHIECKOe JACTHBIX 3HAYCHHH, TOJDKCH ONPEAEIATECI B COOTBETCTBHU
¢ tpedoBarmsamu ['OCT 20522-75 mpum OXHOCTOPOHHEH TOBEPHUTECIHHON

BepositHocTH ¢ = 0,85. 13 nomydyeHHBIX OBYX 3Ha4eHUU Yy JOIKHO

OPUHMMAThCS  MeHbluee. Ecnm  3uadenme FE,  ycraHoBieHo 110
KOPPEIILUOHHBIM 3aBUCUMOCTSM C AUHAMHYECKUMH I10KA3aTeIIMU, CIEIyeT
npusuMate ¥, =0,8.

Pacuetnble 3Hauenus F, ecnm OHM HCIONB3yIOTCS B pacdeTax
YCTOMYUBOCTH, B pacdyeTraX OCHOBaHMS N0 jgedopManusM U B pacueTax
MIPOYHOCTHU COOPYIKCHUSI, CIICYET MPUHUMATh PABHBIMA HOPMATHBHBIM.

IIpu oOOCHOBaHWHM pacyYeTHBIE 3HAYCHUS MOAYIS JedopMaruu
CKalbHBIX MAacCUBOB F JIOIycKaeTcsi ONpENeNsaTh Ha OCHOBE aHAJOTOBBIX
KOPPEJALUOHHBIX CBA3CH ITOM XapaKTEPUCTUKH C XapaKTEPUCTHKAMH IPYTHX
CBOWCTB — BOJIOTIPOHUIIAEMOCTHIO, BO3IyXOIIPOHHUIIAEMOCTHIO 1 Jp. [Ipu 3TOM
XapaKTEpPUCTUKH JIDYTUX CBOWCTB JIOJDKHBI OBITH  YCTaHOBJICHBI IO
pe3yabTaTaM HCIBITAHUN B H3y9aeMOM CKAJIbHOM MaCCHUBE.

PacueTHble 3HaveHHs KOAPQUIMEHTA TONEpeUHOr aedopmanuu Vv
CllelyeT IPUHUMATh PaBHBIMH HOPMATHBHBIM.



HpI/I 000CHOBaHMH PacyCTHBIC 3HAYCHHUA V MAaCCUBOB CKAaJIbHOTO I'PyHTa
AOIyCKAacTCA ONPEACIIATD 110 aHaJIoTaM.

2.19. HopmaruBHble 3HaueHus koddduumenta ¢uipTpartun Kk, n
yISTBHOTO BOJOMIOTJIONICHUS (, CIEAyeT OIpeneNsiTh Kak CpemHHUe
apu(pMeTHIECKUEe 3HAYCHHH PE3yJbTaTOB, MOJYYCHHBIX IMPH HCIBITAHHAX,
BBIIOJIHCHHBIX OJWHAKOBBEIM MeToOoM B cooTBeTcTBHH ¢ I'OCT 23278-78. B
CIIOXHBIX THIPOTCOIOTHYSCKUX YCIOBUAX (PE3KO BBIPOKCHHAs] aHH30TPOIIHS
(UIBTPaMOHHBIX CBOMCTB, KAPCT, HEOMPEAEIEHHOCTh TPAaHNYHBIX YCIOBUN H
Ip.) HOpPMATHBHOE 3HaueHHe K; CIeIyeT OHpelelATh MO pe3yIbTaTaM
HCTIBITAHUH B KYCTE CKBAYKHH.

Wcnbitanus 10 onpenenennto K, ¥ (¢, HEOOXOIMMO NpPOBOIUTH C
YYETOM HAIPSDKEHHOTO COCTOSIHUS TPYHTA B U3y4aeMOM 30HE OCHOBAHHSI.

Pacuetnbie 3Havenus koddduuuenta GuabTpamuu K M yAeNbHOTO
BOJIOTIOTJIOMICHHS ¢ CIIeTyeT MPUHUMATh PaBHBIMH HOPMATHBHBIM.
2.20. HopMaTuBHBIC 3HAYCHUSI KPUTHYECKON CKOPOCTH JBUKCHUS BOJIBI

B TpeluHax (IpOoCloikax, TEKTOHHYECKHX 30HaX JpobneHus) U, Kak

r,j,n?
MpaBUiIo, CICAYCT OINPECACIATH IO PE3yJIbTaTaM Cy¢)(1)O3I/IOHHI>IX HMCIBITAHUH
3aIlOJTHUTEIIA TPCUIUH (HpOCJ’IOGK, 30H leO6J'I€HI/IH).

PacuerHrle 3HAUYCHUA Ucr j ClIeayer OpUHUMATh PaBHBIMH

HOPMATHBHBIM.
Juis ocHoBanuii coopysxenwii [11 u IV kmaccos, a mpu 000CHOBaHUH — U

AL OCHOBaHHi coopyxenuid I u Il K1accoB pacueTHble 3HA4YCHHS U,

JIOIIyCKAETCs ONPEAEIATh PacdyeToM B 3aBUCHMMOCTH OT I'€OMETPHYECKHMX
XapaKTEePUCTUK TPEIIUH, BA3KOCTH (MIBTPYIOIEHcs BOABI M (DU3UKO—
MEXaHUYECKUX XapAKTEPUCTUK 3aII0JHUTENS TPELLUH.

PacuernHple  3HaueHMs  (paBHBIE  HOPMATHBHBIM)  KPUTHYECKOTO
rpaguenta Hanopa 1, o (GUIBTPALlHOHHOTO TOTOKa B  HAIlPaBJICHUM

IPOCTHPAHUS PACCMATPUBACMOH CHCTEMBI TPEHIMH CIEAyeT ONpeNesATh
pacueToM B 3aBUCUMOCTH OT TIE€OMETPUYECKUX XapaKTEPUCTUK TPELIMH,
BA3KOCTH BOABI U (DH3UKO—MEXAHHUECKHX XapaKTEPHCTHK 3allOTHUTEIS
TPEIIHH.

2.21. HopMaTHBHBIC M pacUeTHBIC 3HAYCHHS KOI(DPHIINEHTOB YIPYTOi U
TPAaBUTALNOHHON BOJNOOTAAYM L4 ., [, M [, [l CIEIyeT ONpEeieisTh B

COOTBETCTBUM C M. 2.13 TOJIBKO IO pe3yiabTaTaM HUCIBITAHUM B HATypHBIX
YCTIOBHSX.

Tabmuma 4



© = PacueTHbIe 3HAUCHHS XapAKTEPUCTHK tg (D IR C 1,17 CKAIBHBIX TPYHTOB U | o E
E ol pacueroB §§§
o [ Q02
oo 22,
= ° $95c
o Zom=
° 5 HETH
2 z ER
© 2 0Tga
x IE- Issc
Eoe
3
c
MECTHOM ycToiuuBoc-|  Ycroitunsoctu, Gpusnuyeckoro mogenuposanus u R,
[POYHOCTH [TH, pacyeToB MECTHOM MPOYHOCTH JUIS IOBEPXHOCTEH 1
o (bu3nyecKor | IUIOMIAJOK C/ABHUIa B MaCCHBE, IIPUYPOYECHHBIX K
[UI0I[a/IKaM |0 MOJIEIIMPO-| TPEIIMHAM, 3aII0THEHHBIM TTECYaHbIM U TJIMHUCTHIM
c/BHTa, HE TPYHTOM, C IIMPHHON UX PACKPBITHS, MM
puypo- BaHuS U pa-| Menee 2 Ot 2 1o 20 Cs.20
YeHHBIM  K|cyeToB (B TOM
TpelHaM B[MECTHOM qucle
MAacCHBE U K |[[I[POYHOCTH |COMKHYTHIC)
st T0-
BEPXHOCTEH
i
KOHTAKTy  [MJIOIIAZ0K [Ipeumymiec |[Ipeumymec
OeTOH— crBHra, MpH-| TBEHHO c| TBeHHO ¢
cKaia YPOUCHHBIX ecyaHbIM | TIIMHUCTBIM
K KOHTAaKTY| 3ar0J1- 3amoJ1-
GeToH— HUTETIEM HHTEIEM
ckaa;
pacueToB
ye-
ToiuMBOCTH
[0 TOBEpX-|
HOCTSIM
ciBura, He
[pUypOYEH-
HBIM K|
TperHamM B
MaccuBe
Cm. |Cm. |Cm. |Cm. [CMm. |Cm. |Cm. [Cm. [CMm. [CM. |Cm. |Cwm.
¥4 X5 [ *6 | *7 [*6 | *7 [*6 | *T7T | *6 | *T [*6 | *7
2 3 4 5 6 7 8 9 10 | 11 12 | 13 14 15
1 | CxanbHble 1,8 120 (095] 04 {08 ]0,15{0,70| 0,1 [ 0,6 | 0,1 [0,55]0,05]( -0,25
(MaccuBHbBIE, (20) (4,0) (1,5) (1,0) (1,0) 0,5) | (-2,5)
KpYIHOOJIOU
HbIC, CJIOUCA|
ThIC, IUIHTYA-
ThlC,  OYCHB)
cirabo — W
cmabotpe-
[INHOBATBHIC,
HEBBIBETPET
bIC) C
R >50
MIla (500
kre/cM?)
CkalbHble 1,517 (085]03]{ 08 ]0,15(0,70| 0,1 [ 0,6 | 0,1 [0,55]| 0,5 [ -0,17
MacCHBHBIC, 17) (3,0) (1,5) (1,0) (1,0) 5,0 | (-1,7)
PYMHOOIOYH
1e, OJIOYHBI]
JIOHNCTBIE,
T TYATHIC,
PEIHETPELINH
BaThbIC,
1a00BBIBETPE




bie) ¢ R
0 MIla (50
rc/cm?)

3 | Cxanpuee| 1,3 | 1,0 (0,80 0,2 [ 0,7 | 0,1 |0,65]0,05(0,55]0,05(0,45]0,02( -0,10
(MaccHBHbIE, (10) (2,0) (1,0) (0,5) (0,5) 0,2) | (-1,0)
KPYITHOOI04-
bIe, OJIOYHBIC]
CIIOUCTHIC,
IUTUTYATBIC,
CHJIBHO— U

OYEeHb
WIIBHOTPEIIH]
Bathic) ¢ Rc
15-50 MIla
(150-500
kre/em?);
CKaJIbHbIE
(caboBbiBe-
Tpelble, cla-
GoTpenuHo-
BaThIe) ¢ Rc =
b—15 Mma (50
150krc/cm?)
4 | Honyckams-| 1,0 | 0,3 ] 0,75 [ 0,151 0,65 [ 0,05] 0,56 | 0,03 | 0,50 | 0,03 | 0,45 | 0,02 | -0,05
HbIE (TUIHT- (3,0) (1,5) 0,5) 0,3) 0,3) (0,2) | (-0,5)
4aTble, TOH-
KOILTHTYA-
ThIC, CPE/IHE—
, CWJIIHO— U
OYeHb

CHJIBHOTpE-
[LINHOBATBIC C
Rc < 5 Mna
(50 kre/em?)

*R, — HOpMaTHBHBIE 3HAYEHUS IIPOYHOCTH OTAETHHOCTEH HA OTHOOCHOE CXKATHe.
ITpumeuanns:1.B rpadax 5-14 cnegyer npunumats o= L.25.

2. Jlns  TmoBepXHOCTEH  CHOBMra, MPUYPOUYCHHBIX K IIPEPBIBUCTBIM M
KyITHCOOOpasHBIM  TpelMHAaM, MpuBeIeHHBIe B rpadax 7-14 3HaueHns

XapakTEepUCTUK I2Q,,1gQ, ly < HEOOX0IUMO YMHOXHTh Ha 1,1 a XapakTephCTUK
¢yl y, —mal2.

3. HpI/IBeZ[eHHBIG B Ta0I. 4 XapaKTCPUCTUKN COOTBETCTBYIOT BOJOHACBIIICHHOMY]
COCTOSIHUIO MacCHBa I'pyHTaA.

4. lg%
5. ¢y, Mma(kre/cm?)
“ 1ge,.g0, 1y,

2
T ¢,c, / 7, ,-Mma(krc/cm”)

2.22. MaccuBbl CKaJlbHBIX TIPYHTOB IO CTEIEHU TPELIUHOBATOCTH,
BOJIONIPOHUIIAEMOCTH, Ae(POPMUPYEMOCTH, BBIBETPEIOCTH, MO HApPYIICHHIO
CIUIOIHOCTH W mokazatemo kadectBa ROD xapakTepusyloTcst NTaHHBIMH,
NIPUBEACHHBIMH B PEKOMEHIyEMOM IPHIOKEHHUH 1.

2.23. Tlo neopMHUPYEMOCTH ¥ TIPOYHOCTH B Pa3IMUHBIX HAIIPABICHHUIX
MAaCCHUBBl CKAJIBHBIX TPYHTOB CJIEAYET CYMATATh H3OTPOIHBIMH TIPH
kodpduLreHTe aHu3OTponmuu He Oonee 1,5 W aHU3OTPONMHBIMU TIPU
koadunuente anuzorponuu 6onee 1,5. [Tox kKoapPUIIMEHTOM aHU3OTPOTTUU
MIOHMMAETCSI OTHOILIEHUE OOJIBIIEro 3HAYEHHSI XapaKTEPUCTUKH K MEHBIIEMY
B JIBYX 3a/IaHHBIX HAMPABICHUSIX.

3. PACYET YCTOMYUBOCTH



3.1. Kpurepuem oOecrieueHHsI YCTOHYHUBOCTH COOPY)KCHHS, CHCTEMBI
COOpY’KEHHE — OCHOBAHUE U CKIIOHOB (MaCCHBOB) SIBIISIETCS yCIOBUE

Ve
7.F <R, 3)
Vn
rne F, R — pacuerHele 3HaYeHUS COOTBETCTBEHHO OOOOIIEHHEIX

CABUTAIOIIUX CHI U CHJI HPEAEIHFHOTO CONPOTUBICHHS MIIH
MOMEHTOB CHJI, CTPEMSIOUXCS MOBEPHYTh (ONPOKHHYTH) W
yIepKaTh COOPYKEHHE;

V. — KO3(h(UIMEHT coyeTaHus Harpy3oK, IPMHUMAEMBIH: sl OCHOBHOTO

codeTaHust Harpy3ok — 1,0; 1ams ocoboro codeTaHuss Harpys3ok —
0,9; nmns coueTaHwii HArpy3oK B TEPHOABI CTPOUTENIBCTBA H
pemonTa — 0,95;

¥ .— K03 dUIMEHT ycnoBuit paboOThI, TPUHUMAEMEIif 110 TabI. 5;

Y,— KO3QOHUIMEHT HaJeKHOCTH IO CTENEHH OTBETCTBEHHOCTH
COOpY)KEHM, mpuHMMaeMmblii paBueM 1,25, 1,20, 1,15 u 1,10
cootBeTcTBeHHO /i coopyxkenuit LILII u IV kmaccos.

IMpumevanus: 1. Ilpm pacuere yCTOMUMBOCTH CKaJbHBIX CKJIOHOB M OTKOCOB IO

TIPEACIIBHBIM COCTOSTHUAM BTOpOﬁ Tpynnbl }/IL' n 7/},’ CJIEAYET IPUHUMATh PaBHBIMU €ITUHULIE.

2. VCTOWYMBOCTh IUIOTUH W3 TPYHTOBBIX MAaTEPHAlOB CIEAYyeT pacCUMTHIBATH B
cootBeTcTBHU ¢ TpeboBanmsiMu CHulI 2.06.05-84.

Tabmnuna 5
Turmbl coopy>keHUH n Koaddu- | Tumsr coopyxennit ' Koaddu-
OCHOBaHUU LIUECHT OCHOBaHUH LIAEHT yC-
yCIOBUI JIOBUH pa-
a00THI
P 6OTBI 7/C
Y.
Beronnsie u 1,0 a) TPUYPOUYEHHBIX K 1,0
XKeJe300eTOHHbIE TpemuHaM
COOpYXKEHHS Ha
TOJTy CKaJIbHBIX u
HECKAILHBIX ~ OCHOBAHHSIX
(xpome MIOPTOBBIX
COOpY>KEHHIA)
0) He npuypoueHHbx 0,95
K TpeLIHaM
To ke, Ha CKaJbHBIX ApouHble IUIOTHMHBI U 0,75
OCHOBAHHMAX (xpome TpyTHe pacropHbIe
apOYHBIX IUIOTUH u COOPY>KEHHSI Ha
TIOPTOBBIX  COOPYKEHHH) CKaJbHBIX OCHOBaHUSIX
TUTS pacUETHBIX
TIOBEPXHOCTEH CIBUTA!
[TopToBbie cOOpyKEHUS 1,15
OTKOCBI U CKJIOHBI 1,0
[Ipumeuanue. B He0OXOAUMBIX CiTydasx KpoMe NPHUBEACHHBIX B Ta0OM. 5
K03 (HDUIIMEHTOB MPHHUMAIOTCS JOTONHHUTENBHBIE KO3()(UIMEHTH YCIOBHMA
paloThl, YUWTHIBAIOIIME OCOOEHHOCTH KOHCTPYKLHMI COOPYXEHUH M HX




OCHOBaHUH.

3.2. Ilpu ompemeneHHM pPacYeTHBIX HArpy3ok Ko3((UIHUEHTHI
HaJEeXHOCTU IO HArpy3KaM CllelyeT INPHHHMATh COTJIACHO TPeOOBaHMAM
CHulI 11I-50-74.

ITpumeuanns: 1. KoopduimeHTs! HameXHOCTH O HArpy3kaM CcliefyeT NPHHHMATh
OJIMHAKOBBIMH (IIOBBIIIAIOIIMMHY WM HOHIKAIOIIMMU) JJIs1 BCEX HPOCKINH PacIeTHON HATPy3KH.

2. Bee Harpysku oT rpyHTa (BEpTHKAIBHOE JABJICHHE OT Beca IpyHTa, OOKOBOE JIaBJICHUE
TPyHTa) CiefyeT, Kak IpaBUiIo, ONPEeeyATh 10 PACUCTHBIM 3HAYCHUAM XapaKTePHCTHK IPyHTa

t 8P 115Cr 15 Y1 » TPUHAMAL TpH 3TOM Kod(QQHIMEHTH HAJEKHOCTH MO HATpy3KaM

PaBHBIMH CIUHUILIC.

3.3. Pacuersl yCTOWYHMBOCTH COOpPY)XEHHH M TPYHTOBBIX MAacCHBOB
CllelyeT, KaK IPaBUIIO, NPOU3BOAUTH METOJAMH, YAOBICTBOPSIONIIMHU BCEM
YCIIOBHUSIM PAaBHOBECHS B TIPEICIIFHOM COCTOSHUH.

JonyckaeTcs NPUMEHATh M JAPYTHE METOJBI pacueTa pe3yNIbTaThl
KOTOPBIX  TIPOBEPEHBI  ONBITOM  NPOEKTHPOBAHMSA, CTPOHUTENBCTBA |
IKCIUTyaTallMu COOPYKCHUI.

B pacuerax ycToH4MBOCTH CleIyeT paccMaTpuBaTh Bce (HH3UUIECKH U
KHHEMaTHICCKH BO3MOXKHBIC CXEMBI IOTEPH YCTOWYHMBOCTH COOPYKCHHIH,
CHCTEM COOPYKEHHE — OCHOBAHHE U CKJIIOHOB (MaCCHBOB).

IIpumewanusa: 1. Pacuersl ciiexyeT BBINONHATH A YCIHOBHH  IUIOCKOM — WIIH
MPOCTPAHCTBEHHOM 3a1a4u. [Ipy 3TOM YCIIOBHS IPOCTPAHCTBEHHOM 3a[a4i IPUHUMAIOT, ecitut [ <
3b wu [ < 3h (A0S WIIYHTOBBIX COOPYXKEHHUH) WIIM KOT/Ia MOIEPEYHOE CEUYCHUE COOPYIKEHHS,
Harpys3kH, TIeOJIOTMYECKHME YCIOBUS MeHstoTcs mo juuHe [y < 3b (< 3h) roe [ u b —
COOTBETCTBEHHO JUIMHA U HIUPHHA COOPYKEHHMS, /i — BHICOTA COOPYKEHHUS C YUETOM YIIIyOIeHus
COOpY)KEHHS WJIM IIIyHTa B TPYHT OCHOBaHWs, /; — JJIMHAa y4acTKa C IOCTOSHHBIMH
XapaKTePUCTUKAMH.

2. B pacuerax yCTOWYMBOCTU /I YCIOBHH HPOCTPAHCTBEHHOW 3a/aud HEOOXOAUMO
YUHUTBIBATH CHJIBI TPEHUSI U CLCTUICHHS 110 OOKOBBIM ITOBEPXHOCTSIM CIBUI'AEMOTO MacCHBa IPyHTa
u coopyxenus. IIpm 3TOM ciemyer, Kak IpaBHJIO, AaBICHHE Ha OOKOBBIC MOBEPXHOCTH
TIPUHUMATH PABHBIM JaBJICHHIO TTOKOS, onpeensieMoMy 1o ykazaausm CHull I1-55-79.

PACYET YCTOMYUBOCTHU COOPYKEHUI HA
HECKAJIbHBIX OCHOBAHUSIX

3.4. B pacuerax yCTOHUMBOCTH TPaBUTALIMOHHBIX COOPYKEHUH Ha
HECKAIbHBIX OCHOBAHUSX CIIEAYeT PacCMaTpHBaTh BO3MOXKHOCTH MHOTEPH
YCTOHYMBOCTH 1O CX€MaM IIIOCKOTO, CMEIIAHHOTO W TIIyOHMHHOTO CABUTOB.
BeiGop cxeMBl cHBUra B 3aBUCHUMOCTH OT BHJAQ  COOPYXKEHHS,
KIIacCH(UKAIIMOHHON XapaKTepUCTUKU OCHOBAHHSA, CXEMBl 3arpyKeHHs H
JIpyrux (PaKTOPOB MPOU3BOMUTCS 10 yKa3aHIsM 1mi1.3.5, 3.9 n 3.11.

IlepeuricieHHble CXEMBI CIOBHTa MOTYT MMETh MECTO Kak MpHU
MOCTYHaTeIbHON (hopMe CIABUTa, TaK U IPH CABUTE C IOBOPOTOM B ILIAHE.

Jns coopyskeHUl, OCHOBaHHEM KOTOPBIX SIBIISIFOTCSI €CTECTBEHHBIE MM
HCKYCCTBEHHBIE OTKOCHI I UX IPEeOHH, HEOOXOAUMO TAaKXKe paccMaTpUBaTh
cXeMy oOIero OOpyIIeHHs OTKOCa BMECTE€ C pACIOJOXEHHBIM Ha HEM
COOpYKEHHEM.

3.5. Pacuer yCTOMYMBOCTH TpaBUTALHOHHBIX COOPYXEHUH (Kpome
MIOPTOBBIX), OCHOBAHUS KOTOPBIX CJIOXKEHBI IECYaHBIMH, KPYIMHOOOJO-
MOYHBIMH, TBEPABIMH U MOTYTBEPJIBIMH MBUIEBATO—TJIMHUCTHIMU TPYHTaMH,
CllelyeT MPOU3BOAUTH TONBKO IO CXEMe INIOCKOTO CABHIA MU BHINOTHEHHU
yCIIOBHS

O.
N =—m < C))
o b]/] 0



B cayudasx, eciiu OCHOBaHMS CJIOXKEHBI TYIO— U MATKOIIACTUYHBIMU
IIBUIEBATO—TIMHUCTEIME TPYHTaMH, KpOMe yCIOBHA (4) ciiefyeT BBIOIHATH
YCIIOBHS:

gy, =tgp + 4 >0,45; Q)

m

o _k(+er,

& Yo 54, (©)
ay,h
B dpopmynax (4) — (6) :
N_— YHCIIO MO/IETMPOBAHNS;
O,ax — MAaKCHMaIbHOE HOPMAlbHOE HANPSKEHHE B YIJIOBOH TOYKE IO

TTOJIOIIBOM COOPY>KEHHS (C HU30BOH CTOPOHEI);

b — pasvep CTOpOHB (IIMPMHA) NPSAMOYTOJNBLHOW  MOONIBBI
COOpY)KEHHs, TapajulelbHOW clBuratomeid cuie (0e3 ydera
JUTMHBI aHKEPHOTO TIOHYPA);

¥, — YACIBHBEIA BEC IPyHTa OCHOBAHMS, IPHHHMACMBIM HIDKE YPOBHS
BOJIBI C YyYETOM €€ B3BEIIHMBAIOIIETO IeHCTBUS;

Ny — 6e3pasmepHOe YKMCIIO, IPUHUMAEMOE JUIS TUTOTHBIX JIECKOB PABHBIM
1, Mg ocTanbHBIX I'PYHTOB — PaBHBIM 3. [l Bcex IpyHTOB
ocHoBaHui coopyxennit 1 u II kmaccos Ny, Kak npaBuio,
clefyeT YTOYHATh IO pe3yabTaTaM AKCIEPUMEHTATbHBIX

WCCIIEIOBAaHUH METOAOM CJBHMIa INTAMIIOB B KOTJIOBaHAX
COOpYKEHU;

g/, — pacyeTHOe 3HaueHHe KO3 (HUIMEenHTa CIBUTa;
gy, c; —ToXe,9To B 1L 2.7,
O,, — CpefiHee HOPMANbHOE HANPSKEHHUE IO TOOLIBE COOPYIKEHHUS;
O .

C, — KO3 QULHEHT CTENEHN KOHCOIUIALNH,;
k — xosbdunuent gpunpTparuy;
€ — K03 (PUIMEHT NOPUCTOCTH IPYHTA B €CTECTBEHHOM COCTOSTHUH;
1o — BpeMsl BO3BEJICHHSI COOPYKEHUSI;
a — K03 GUINCHT YITIOTHEHUS;

yw - yI[CJ'IBHLIfI BE€C BOJIbI;

hy — pacueTHas TONMIMHA KOHCONHAMPYEMOTO CJIOS, MPHHHIMAaeMas
VISl COOPY>KEHHUs ¢ LIMPHHOM Moj0mBkl b, Ha yacTu koTOpOi by
pPacmoJoKeH ApeHaX, paBHOM:
a) JUIsl OJHOCJIOMHOTO OCHOBAHUSI:
HpY HaJM4UU BOJAOYIOpa, 3ajeraiomero Ha rmy6une Ay (hy < H.; H. — cm.
m. 7.9),

b-b
hy=h+——"%; ™
2
TIpM 3aJleTaHuK B OCHOBAHMH JPEHUpYIolIero cros Ha ry6une A (hy < H,)
b b-b,
hy > 5 (®)

©) U1 IBYXCIOKHOTO OCHOBAHMS C TONIIHHAME ciloes /| u fo:



P HaIM4uK Bogoyropa u ipu k1 =~ ko (hy + h, < H,)

By = Ity ©)
IPU HAJMYUK IPEeHHUPYIOLIEro ci1os Ha rnybune A1 + My (b + < H))
h+h b-b,
_ Mtk 575 10
hy Sty (10)

IIpumeuanne. Yka3aHHs HAcTOSINErO IYHKTA HE PACHPOCTPAHSIOTCS Ha CIydad, KOraa
O0COOCHHOCTH KOHCTPYKIHU COODY)KCHHSI U TeOJIOTMYECKOr0 CTPOCHHS OCHOBAHHS, a TAkKe
pacipesielieHue Harpy30K IpeJONpeIeIsIoT Iy OUHHbII CIIBUT.

3.6. Ilpu pacyere yCTOHYMBOCTH COOPYXEHMS IO CXEME€ IUIOCKOTO
CIIBUTA 33 PACUCTHYIO TIOBEPXHOCTh C/IBUTA CIIEAYET IIPHUHIMATD:

Opy  IUIOCKOM IIOJOIIBE COOPYKEHUS — IUIOCKOCTh — OMHUPaHUs
COOPY)KEHHS Ha OCHOBAaHHE C 003aTeNbHOH NPOBEPKOW yCTOHYMBOCTH MO
TOPU3OHTAIBHONW IIJIOCKOCTH CIBHIa, TNMPOXOJAIIEH uepe3 BEpXOBOH Kpaii
TOJIOIIIBbI;

NP HaJIM9WH B TOJOLIBE COOPYKEHUSI BEPXOBOTO M HU30BOTO 3yObEB:
IIpU TIyOUHE 3aJ0)KEeHUsI BEpPXOBOro 3y6a, paBHOH UM Gomnblieil HU30BOro, —
IUTOCKOCTB, TIPOXOJIAIIYIO Yepe3 IOIOMBY 3yOseB, a TakXKe TOPH3OHTAIBHYIO
IUNIOCKOCTh, MPOXOJSIIYI0 IO MOJOIIBE BEPXOBOro 3y0a; MHpH TIIyOuHE
3aJI0KEHUSI HU30BOTO 3yba Oosiee TIyOMHBI 3aJI0KE€HHS BEPXOBOTO 3yba —
TOPH30HTAIBHYIO IUIOCKOCTB, NMPOXOMSIIYI0 IO MOJOLIBE BEPXOBOTO 3yOa
(mpu >TOM Bce CHJIBI ClEAyeT OTHOCUTh K YKa3aHHOW IIJIOCKOCTH, 3a
HCKIITFOYCHUEM MACCUBHOTO MABJICHUA TPYHTA CO CTOPOHBI HUKHETO 61:6(1)8.,
KOTOPOE HAIJIEKHUT ONpeNeNATh M0 Beel NIyOrHEe HU30BOTO 3y0a);

Ipu HAIWYUMU B OCHOBAHUU COOPYKECHUA KaMEHHON IocTeln —
IIOCKOCTH, MPOXOJSAIIHE IO KOHTAKTY COOPY>KEHHMS C IIOCTENbIO U TOCTEIH C
TPYHTOM; IpPU HAIMYNH y KaMEHHOH MOCTeNnH 3ariyOieHns B TPYHT ClexyeT
paccMaTrpuBaTh TAaKXC HAKJIOHHBIC IIJIOCKOCTH WJIW JIOMAHBIC IOBEPXHOCTH,
MIPOXOISIIHE Yepe3 OCTENb.

3.7. Ilpu pacuere YCTOMUMBOCTH COOPYKEHUH MO CXEME IUIOCKOIOo
czgura (6e3 OBOPOTA) IIPH TOPU3OHTANBHOI MiockocTH capura R = Ryju F'
B ycioBHH (3) cieyeT onpeaensTs no Gopmynam:

R, =Pigp +y.E,, +A,6+R,; (11)
F = Thw + Ea,hw - T‘tw’ (12)

rae Ry, — pacdeTHOe 3HAYCHHE NPEIEIBHOTO CONPOTHBICHMUS IPH MIOCKOM
C/IBUTE;
P — cymMma BepTMKanbHBIX COCTaBIAMOIIMX PACYETHBIX HATPY30K
(BKITIOYAs MPOTUBOJIABIICHNUE);
1 @, ,C] — XapaKTEpUCTHKM TPyHTa IO PACUYETHON IOBEPXHOCTU CJIBHIa,
ompezeseMble M0 YKa3aHUsAM pasll. 2;

Y. — KodhdurueHt ycnoBui pabOThI, YYMTBHIBAIOIIMH 3aBUCHMOCTD

PEaKTHBHOIO JABJICHUSA I'PYHTa C HU30BOM CTOPOHBI COOPYXKEHUS
OT TOPU3OHTAIBHOTO CMELICHUS COOPYKEHHS NpH MOTEPE UM
YCTOIUYUBOCTH, IIPUHUMAEMBIH 1o pe3ynbTaram



SKCHEPUMEHTANIBHBIX UCCIIEA0BAaHUM; IIPU UX OTCYTCTBUU 3HAUCHUE
Y, CIEAyeT TPUHUMATL: JUIA BCEX BHAOB COOPYKEHHH, KpoMe

nopToBbIX. — 0,7, 17151 MTOPTOBBIX — 1;
COOTBETCTBEHHO pacyeTHbIE 3HA4YCHHs] TOPU30HTAIbHBIX

E

piw? Ea,hw
COCTABJIAIONIMX CHIIBI TAaCCHBHOTO JaBJIEHHS TPyHTa C HH30BOM
CTOPOHBL COOPYXKEHUS M aKTUBHOIO [ABJICHHUs I'PyHTa C IapKOBOH
CTOpOHBI, ompenendeMele no ykasanusm CHull 11-55-79; npu
onpeneneHuu £, ,FE, , HWKE ypPOBHS BOJBI CIEYET YUUTHIBATH €€

B3BCIIMBAIONIEE JICHCTBHE HAa TPYHT, a TaKKe BIUSHHUE
(bUITBTPALIMOHHBIX CIIT;
Ag — muiomans TOPU3OHTANTBHOM NPOEKIHMH IOIOLUIBEL COOPYXKCHHS, B
npezieniax KOTOPOH YUUTBIBAeTCS CLEIUICHHUE;
R; — ropusoHTaNbHas COCTABIIONIAs CHIIEI COPOTHBIICHNS! CBaii, aHKEPOB
UT. I.;
F — pacuertHoe 3HauEHNE CBUTAIONIEH CUITEL;
T, ,T., — CyMMBl TOPH30HTAJbHBIX COCTABISIOIIMX PACUECTHBIX 3HAYCHHI

hw> % tw>

w = a,hw

AKTHUBHBIX CHIJI, HeﬁCTByIOIHHX COOTBETCTBEHHO CO CTOPOHBI
BEPXOBOM M HHU30BOW TpaHEll COOpYKEHHS, 3a HCKIIOYCHHEM
AKTUBHOT'O JAaBJICHUSA I'PYHTA.
Ipumeyanus: 1.B ciayyae HakIOHHON IIOCKOCTH CABUIa IPU ONpENENeHun R, v F cHibl
MPOEKTUPYIOTCS HA 3Ty IUIOCKOCTb U Ha HOPMAJb K HEel.
2. JInA BepTHKATBHO— N HAKJIOHHO—CIIOMCTBIX OCHOBaHWI fg (D) M ¢; CIIEAYET ONPEAEIATH

Mo 00s3aTEILHOMY MPUIOKCHHIO 5 KaK CPeIHEB3BELICHHbIC 3HAUCHHS XapaKTePUCTHK IPYHTOB
BCEX CJIOEB C YUYETOM II€PEpaclpeeiICHUsT HOPMAIbHBIX KOHTAKTHBIX HANPSHKCHHH MEXIy
CJIOSIMH IIPOTIOPLIIMOHATIBHO X MOJYJIAM AedopMarnm.

3. Ilog HH30BOH CTOPOHON COOPY)KCHHS MOHMMAeTCs Ta, B HAMpPaBIECHUH KOTOPOH
MIPOBEPSIETCS] BO3MOXKHOCTB C/IBHTa.

4. Jlns nopToBbIX coopyxenuii | knacca BennuuHbL £g (0 * ¢; 110 KOHTAKTY COOPYIKEHHS C

KaMEeHHOH TOCTENBIO CIeIyeT ONPeIeiATh 110 Pe3yabTaTaM dKCIIePUMEHTATbHBIX HCCIIEIOBAHUH.
Jns noproBeix coopyxkenmit II-IV kmaccoB, a Ttakke | kiacca Ha CTaauM TEXHHKO—
IKOHOMHUYECKOr0 OOOCHOBaHHSI CTPOUTENbCTBA JOIYCKACTCS IPUHUMATh IO KOHTAKTY

COOpYXKeHHEe — KaMeHHas HaOpocka — 1g (O; = 0,6, ¢; = 0, O MOBEPXHOCTH CABHMra BHYTPH

KameHHolt Habpocku — ig (9, = 0,85, ¢, =0.

5. Ilpn HaIHYUK HOCTEIH IOJ COOPYKEHHEM IacCHBHOE [aBIEHHE IPYHTA, KaK IPaBUIIO,
ClieflyeT OIpeNeisiTh TOJIBKO HIDKE IIOJOIIBBI COOPYMKEHUS C y4ETOM BeCa BBIIIEIEHKAIIEro
IpYyHTA.

3.8. B cuyuae, ecnu pacuerTHas ciapuraomas cuna I mpuioxkena c
OKCLEHTPUCUTETOM B IUIOCKOCTH MOJOWIBEI €F 20,05\/%, pacueTt
YCTOMYMBOCTH COOPYKCHHH ClIefyeT IPOM3BOJUTH IO CXEME INIOCKOTO
caeura ¢ nosopotom B mwiane ( [ u b — pasmepsl CTOPOH MPSIMOYTOJIBHOM
MIOJIOIIBEI  COOPY)KEHMs). OKCHEHTPUCHUTET €F W CWIy NPeNeNbHOTO
CONPOTHBIICHUS CABUTY IpPH IUIOCKOM CHBHIE ¢ HOBOPOTOM Ry, ciemyer
ONpEJNENATh MO0 yKa3aHUsIM, IPUBEICHHBIM B PEKOMEHyeMOM HNPHIOKCHUH
6.

3.9. Pacuer ycTOMYMBOCTH COOPYKEHHI 110 CXE€ME CMEIIaHHOIO CABHUIra
CIIeTyeT IPOM3BOAUTH IJIsI COOPYKEHHH Ha OJJHOPOJHBIX OCHOBAHHX BO BCEX
CIIydasix, €cli He cOOJIIOAatoTCs YCIOBHs, IpUBeieHHbIEe B 1. 3.5. IIpn sToM
CONPOTHBIICHHE OCHOBAaHHSA CABHTY CIEAyeT NPHHUMATh PaBHBEIM CyMMe
COTIPOTHBIICHUH Ha y9acTKaX IIOCKOTO CIABHIa M C/ABHUTa C BBITOPOM (UEpT.
1). Cuma mpenenbHOTO CONPOTHBIEHHA TIIPH pacdeTe YCTOWYHBOCTH



COOPY)KEHHH MO CXEME CMEINaHHOTO CaBHTa Riopm TPU MOCTYTATENBHOM
(dopme casura onpenenseTcs mo Gopmyne

Rcom = (Gmtg¢1 + C[)b2l + z-limbll’ (13)
rae o, —TO XK€, 9To B popmye (5);

g, uc
bl,bz — pacquHBIe 3HAYCHUA HII/IpI/IHBI y‘IaCTKOB TIOJOIIIBHI COOpy)KﬂHI/I}I,
Ha KOTOPBIX IMTPOUCXOOAT CABHUI C BBIIIOPOM U IUTOCKHI CIBUI,

Tjim — TPENENBHOE KACaTENbHOE HANpPSIKCHUE Ha yYacTKE CHABHMIa C
BBIIIOPOM, ~ ONpEZETsIeEMOe B COOTBETCTBUH C  YKa3aHHAMH
PEKOMEHYEMOr0 IIPUIIOKEHHUS 7

[ — pasMep CTOpPOHBI TNPAMOYTOJBHON MOMOMIBEI  COOPYKEHHS,

TIEPIICHANKYJISIPHOI CABHTAIOMICH CHITe.
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Yepr. 1. Cxema K pacdeTy Hecylledl CIMOCOOHOCTH OCHOBaHHS U
YCTOWYHBOCTH COOPY)KEHHS TIPH CMEIIIAHHOM CIIBUT'E
a6 — y4acTOK IIOCKOTO C/IBUTA; 68 — yIaCTOK CIBHIA C BHIIIOPOM;
66200— 30Ha BBHITIOPA

3uauenus Dy cresyer onpenensaTh B 3aBUCMMOCTH OT Oy (C HH30BOM
croponsl) 1o dept. 2. Ilpu dKCIEHTpHCHTETE €, HOpManbHOH cuimsl P B

cTopony HIkHEro Oneda B dopmyne (13) Bmecto b, by m by cmenyer
!

npunnmats b, b, u b, (rne b'=b — 2e, a h'=h ;); SKCLEHTPUCHUTET B

CTOPOHY BepXHero 0beda B pacyerax HE yUUTHIBACTCH.
JUis TOPTOBBIX COOPYXKEHUH pacueTbl YCTOMYMBOCTU IIO CXEME
CMEIIaHHOTO CJIBUTra JOMYCKAaeTCs He IPOU3BOIUTS.

a) 6)
b, b

1 S
0,
0,
0,4 @
0.2} o 02

blb

— i m——

cooo~

Oflr




UYepr. 2. I'paduxu a1 onpeeneHus MUPUHBI y9acTKa IOOMIBBI
coopyskenus by, Ha KOTOPOM MPOMCXO/UT CABHT C BBITOPOM TPyHTa
OCHOBaHHS
a — 17 TpyHTOB ¢ ko3 dumenTom casura tg @, > 0,45; 6 — 1o xe, npu

tg <0,45; O, — CpeiHee HOPMANbHOE HANPSDKCHHE B IOJOIIBE

COOpYKEHHI, MPU KOTOPOM MPOHMCXOTUT Pa3pyIICHUE OCHOBAaHHS OT
OIHOW  BEpTUKAIbHON  Harpy3sku (O I ompenensercs 1o

pekoMeHxyeMoMy Tpriokennio 5; 0, = Nyby,).

3.10. Ilpu cMemaHHOM CIBUTE C IHOBOPOTOM B IUIaHE IpeleNbHAas
C/IBHTAOIIAsl CHIIA PHHUMACTCS paBHOH O, R rae O, — Ko3(PULHeHT,

com’
OTIPE/IENIICMBIN 10 YKa3aHHAM PEKOMEHIyeMOro mpuioxenus 6, R — 1o
ke, uto B hopmyie (13).

3.11. Pacyer yCTOHYUBOCTH COOPYKEHHH MO CXeMe TIIyOHMHHOTO CIIBHTra
CIIEAYET MPOU3BOIUTD:

a) ISl BCEX THIIOB COOPYXXEHHH, HECYNIMX TOJBKO BEPTUKAIBHYIO
HAarpy3Ky, a Uil TOPTOBBIX COOPYXXEGHHH — HE3aBHCHMO OT Xapakrepa
Harpy3KH;

0) Mpy HEBBIMOJHCHUN TPEOOBAHWH M. 3.5 IUIS COOPYKEHUH, HECYIIHX
BEPTUKAJIBHYI0O W TOPHU3OHTAJIBHYI0 HArpy3Kd W pPAcClOJIOKEHHBIX Ha
HEOJTHOPOIHBIX OCHOBAHHUSX.

3.12. Pacyer yCTOHYMBOCTH TPaBUTAIMOHHBIX COOPYXKCHHH (Kpome
MOPTOBBIX) TIO CXeMe MIyOWHHOTO CABHUTA JIOMYCKAETCS MPOU3BOIUTH IO
PEKOMEHIyeMOMY HPHIIOKECHHIO 7.

Pacuer yCTOMYMBOCTH MOPTOBBIX COOPYXKCHHUM, KaK MPABHJIO, CIEAYET
MIPOU3BOJIUTH JIByMSI METOJIAMH, UCXOJI1 U3 TIOCTYIMATEIBHOTO TepPEeMEIICHUS
CIBUTAEMOTO MacCHBa TpyHTa BMECT€ C COOpPYXCHHEM II0 JIOMaHBIM
IUIOCKOCTSIM ~ CABHTAa M M3 BpallaTelIbHOTO WX IMEpeMElleHus 10
KPYTJIOIMINHAPHICCKOH  TIOBEPXHOCTH  CABHTa B COOTBETCTBHH  C
PEKOMCHIyeMbIM TPWIOKCHUEM 8, a IMpHU CHeHHATbHOM OOOCHOBAaHHU —
OJTHUM W3 YKa3aHHBIX METOJIOB.

IIpu wucmonp30BaHMKM OOOHMX METOIOB ONPEICISIOUIMMH  SBIISIOTCS
pe3yabTaTHl paciyeTa YCTOMUUBOCTH MO TOMY METOAY, IO KOTOPOMY YCIIOBHE
(3) moka3eIBacT MEHBINYIO HAZCKHOCTH COOPYKCHUSL.

3.13. Ilpu pacuere YCTOMYMBOCTH COOpPYKCHHH Ha OCHOBAHMSIX,
CJIO’)KEHHBIX TMBIICBATO—TIUHACTBIMI TPYHTaMH CO CTETEHBIO BIAKHOCTH

S,20,85 u xod(dunIHEeHTOM CTENeHH KOHCOTHIALHM cg< 4 (cm. m. 3.5),

CIIEMlyeT NMPUHUMATh XaPAKTEPUCTUKM TPYHTA tg (P, U Cj, COOTBETCTBYIOLINE

€ro CTENEHM KOHCONWJIAUWH, WIM BBOJUTH B pacueT IOPOBOE JIaBICHHE
(ompenensieMoe  SKCHEPUMEHTAIBHBIM MM PAacyeTHBIM IyTeM) IIpH
XapaKTePUCTUKAX TPYHTA, COOTBETCTBYIONIMX €r0 CTa0WIU3UPOBAHHOMY
COCTOSTHUIO.

PACYET YCTOMYUBOCTH COOPYKEHUI HA CKAJBHBIX
OCHOBAHUMAX

3.14. PacueTbl yCTOHYMBOCTH COOPYXKEHHMH Ha CKAIBHBIX OCHOBAHUSIX,
CKaJIBHBIX OTKOCOB M CKJIOHOB CIJIEAyeT BBINONHATH IO CXEME CABHTa IO
IUIOCKMM WJIM JIOMaHBIM pAcUeTHBIM IIOBEPXHOCTAM. J[ns OCTOHHBIX |
XKeJIe300€TOHHBIX COOpPYKEHHUM Ha CKalbHBIX OCHOBAaHMAX CIEAyeT TaKxKe
paccMarpuBaTh CXeMy IIPEAEeNbHOTO TOBOpPOTa  (OMPOKHIBIBAHUSA) C
pa3pylICHHEM OCHOBaHUWs IIOJ HH30BOH TpaHbIO coopyxeHus. [Ipum stom



OTIPENIENISIONIAMU SIBIISTIOTCST Pe3yJIbTaThl pacyeTa Mo TOH cxeme, KOTopasl Mo
ycioBmio (3) TOKa3bIBaeT MEHBIIYI0 HaJAeKHOCTh COOpYXKEHHS (OTKoca,
CKJIOHA).

[Ipn mIocKo# pacueTHON MOBEPXHOCTH CABUTA CIEAYET YUUTHIBATH JBE
BO3MOJKHBIE CXEMBI HApyIIeHHUS yYCTOHYHUBOCTH:

MOCTYTATEIbHBIN CABHT;

C/IBUT C TTIOBOPOTOM B IUIAHE.

IIpu J0MaHO#H pacueTHOW MOBEPXHOCTH CIBHIA CICAYET yYUTHIBATH TPU
BO3MOJKHBIE PACYETHBIE CXEMBI:

CJIBHT BIIOJIb peOep JJOMaHOH MOBEPXHOCTH (TPOIOTBHBINH);

C/IBUT TIOTIEpEK pedep JTOMaHOH MOBEPXHOCTH (IIOIEPEUHBIIN);

CJIBMT TIOJT YTJIOM K peOpaM JIOMaHOW TOBEPXHOCTH CABHTa (KOCOH).

BbiOOp cXeMbl HapyIIeHHS YCTOWYHMBOCTH COODPYXKCHHS HWIIM OTKOCA
(ckmOHa) W OmpeseNeHWe pacdeTHBIX ITOBEPXHOCTEH CABWTA CIedyeT
MIPOM3BOJUTh, HCIIONB3Yysl [AHHBIC aHajlM3a WHXCHEPHO—TCOIOTHUCCKUX
CTPYKTYPHBIX MOJIENeH, OTPaKaloLIMX OCHOBHBIE 3JIEMEHTHI TPEIIUHOBATOCTH
CKaJILHOTO  MaccuBa  (OPHEHTHPOBKY, MpPOTSHKEHHOCTh,  MOIIHOCTB,
IepOXOBATOCTh TPEIIMH, WX YacTOTy M T.JA.) M HaJHudhe OCIaOJIeHHBIX
MIPOCIIOCK U O0JIACTEH.

3.15. Ilpu pacdere yCTOWYHBOCTH COOPYXEHHH W CKaJbHBIX OTKOCOB
(CKJIOHOB) TIO CXeM€ MOCTYIATEIBHOTO M MPOJOIBHOTO CIABHTOB BEIUYUHBL,
BXOJISIIIIKE B ycloBHe (3), HEOOXOIUMO ONPECIISTh Mo (hopMyam:

F=T, (14)

R= Z (Pitg§”1,11,i + CI,II,iAi) +E,+ Rg , (15)

i=1

rae I, R — 1o xe, uro B popmyie (3);

T — aktvBHAs caBHTaOmas cua (IIPOeKIMs PaBHOAEHCTBYOIE
pacyeTHOI Harpy3KH Ha HalpaBJIeHHE C/IBUTa);

P; - pasHOmelicTByIONas HOPMANBHBIX — HAMPHKEHHH  (CHI),
BO3HMKAIOI[MX HAa i—M y4YacTKe TIOBEPXHOCTH CHABUTA OT
pacyeTHHIX HAaIPy30K;

Rg — cuma conpoTHBIICHNS], OPHEHTHPOBAHHAsI POTHB HATIPABIICHIS
C/IBHI'a, BO3HUKAIOIIAS OT aHKEPHBIX YCUJIUH U T.J.;

N — YHCJIO YYacTKOB MOBEPXHOCTH CIBHIA, HA3HAYACMOE C YYETOM
HEOJHOPOJAHOCTH  OCHOBaHUS MO OPOYHOCTHBIM U
nepOpMaLMOHHBIM CBOHCTBAM;

18Q; 1, >C ;y,;— PACUCTHBIC 3HAYCHNS XAPAKTEPUCTHK CKATIbHBIX [PYHTOB JJIsl
i—TO y4yacTKa pacyeTHOH IMOBEPXHOCTH CIBUTA, OMpEAEIseMbIC B
COOTBETCTBHUH € TpeOOBaHUAMH 1I. 2.16;
A; — nnomane i-To y4acTka pac4eTHOH TOBEPXHOCTH CIIBUT,

E; — pacuernas cuma conmpoTmBiIeHHs yHOpHOro MaccuBa (0OpaTHOM
3aCBITIKM), OTpeeNseMas Mo yKa3anusM 1. 3.16.
3.16. PacueTHOE 3HAYCHHE CHIIBI COTIPOTHUBIICHHUS YHOPHOTO MacCHBa WIIH
OOpaTHBIX 3aCHITIOK CIEAYET OMPEASNATh Mo (hopMye

E,=y.E,,. (16)

rae Ep 4 — PacCyCTHOC 3HAYCHUC CUJIbI IACCUBHOI'O COIIPOTHUBIICHUS.



Jns oOpaTHBIX 3aCBHIIOK M YHOPHBIX MAacCHBOB 0€3 BBIPa)KEHHBIX
noBepxHOCTel ocnadnenus F p.d OTIPENICIIACTCS TI0 YKa3aHUAM CHull II-55-

79. [ns ynopHOTO MacCHBa, COJEPIKAIEr0 MOBEPXHOCTH OCIAOJICHUs, MO
KOTOPBIM ,HaHHLIfI MacCHUB MOJKET OBITH CABUHYT, 3HAYCHUC Ep d clIenyer

ompeneniaTh 0e3 ydera XapaKTEpHCTHK [g@U C N0 YIOPHOH TIpaHM IO
hopmyne

cl,IIA COS @

Ep,d = th(a+¢7l,n)+ > (17)
cos(a+o, ;)
rie () — BeC IPHU3MBI BBITIOPa;
A — nnomans NOBepXHOCTH CABUra HPU3MBI BHIIIOPA;
Q — yron HaKIOHA MOBEPXHOCTH CABHra (IJIOCKOCTH OcCTableHus)
HPU3MEI BHIIOPA K TOPU3OHTY;
1P, 1;+Cp .~ DACUETHBIE 3HAYEHHS  XapaKTEPHCTHK ~TPYHTOB IO

MOBEPXHOCTH C/ABUTA (BBIIIOPA);
Y. — Kod3()(QUUMEHT yCIOBHA pabOThI, NIPMHUMAEMBIA B 3aBHCHMOCTH OT

COOTHOLIEHHSI MOMyJeH ne(opManuyu TPYHTa YIOPHOTO MaccHBa
(o6patHoit 3ackinku) F i ocHoBanms Ey :

1

20,8 =0,7;
npu R V. , 75
E,
Er
— <01 g = ~
pu =0, .= ;
E, E,,
ES v
mpu 0,8 > E >0,1 y. oTpeieNnsaeTcst JMHEHHON
f
MHTEPIIOJISLHEH;

E, — naBnenue noxos, onpenensemoe mo popmyie
/s 1%
g1V V. (18)
2 1-v
IJle ) — yIEJbHBIH Bec IPyHTa YIIOPHOTO MAacCHBa,;

V — kK03 GHUIUCHT IoTIepeuHOit JedopMaliy TpyHTa YIIOPHOTO MacCHBa;
h — BBICOTA YTIOpa HA KOHTAKTE C COOPYKEHUEM HJIH OTKOCOM.

Ipumeyanus: 1. ConpoTHBIEHUE YIOPHOTO MAacCHUBA CIEAYET yYUTHIBATh TOJIBKO B CIIydae
o0ecreueHys IIOTHOrO KOHTAKTa COOPYXKEHUS WM OTKOCA C YIIOPHBIM MAacCHBOM,

2. Cuna E,, npuHUMaeTcs TOPH30HTAaNIbHON HE3aBUCHMO OT HAKJIOHA YMOPHOH TIpaHu
MaccuBa.

3.17. Ilpu pacuere yCTOHYMBOCTH COOPYXEHHMH M CKaJIbHBIX OTKOCOB
(CKIIOHOB) 1O CXeMe CABHTa C MOBOPOTOM B IUIaHE CJIEAYeT YUIUTHIBATh
BO3MOKHOE YMEHBILEHNE CONPOTHBIIEHUS C/BUTY R TIPOTHB 3Ha4YeHWH cui,
YCTaHAaBIMBAEMbIX B IIPEAIOJIOKEHUN MOCTYNAaTeNbHOro nBIKeHus. Ilpu
3TOM  KOPPEKTHPOBKY 3HaueHMH KR momyckaeTcs TIpOM3BOIMTH B
COOTBETCTBHU C TPEOOBAaHUAMH PEKOMEHIYyEMOT0 IPUIOXKEeHUS 6.

3.18. PacueTbl yCTOMUYMBOCTH COOpPY>XEHMH M CKalbHBIX OTKOCOB
(CKIIOHOB) MO CXEeME MONEPEeYHOTO CJIBHIra CIEOyeT IPOU3BOANTH, Kak



MIPaBUJIO, PACWICHSA MPU3MYy OOpyIIeHHs (CABHra) Ha B3aUMOJCHCTBYIOIUE
JJIEMEHTEI.

PacuneHenue  mpu3Mbl  OOpymieHHs ~ (CABUTa) Ha  3JIEMCHTHI
MPOU3BOJUTCS B COOTBETCTBHM C XapaKTepOM TOBEPXHOCTH CIIBUTA,
CTPYKTYPO# CKIFHOTO MAaccHBa IMPHU3MBI U paclipeieiIeHHEM IeHCTBYIOMNX
Ha Hee Cwil. B mpenenax KaXAOTro dJIEMEHTa MO TOBEPXHOCTU CIBHTa
XapaKTePUCTUKH MIPOYHOCTH CKAIPHOTO  TPyHTa  TNPHHUMAIOTCS
MTOCTOSTHHBIMH.

Br16op HampaBiieHUI pacuIeHEHHS TPU3MBI OOPYIICHHST Ha JIEMEHTHI U
pacyeTHOTO MeTo/a CJEAyeT MPOW3BOTUTH C YYETOM TI'€OJOTHYECKOTO
CTpoeHus: MaccuBa. [IpM HaIMYMU TepeceKalolMX MPH3MY OOpYIIECHHS
(coBura) TOBepXHOCTEH OCIabIeHHs, IO KOTOPHIM BO3MOXKHO JOCTHIKCHHE
MPEACIEHOTO PABHOBECHUS IIPH3MBI, TUIOCKOCTH pas3/ielia MEeXIY JJICMEHTaMH
CJIEAYET pacroiaraTh Mo THM TOBEPXHOCTIM OCIabIeHUsI.

3.19. Pacyerbl ycTOWYMBOCTH IO CXEME€ KOCOI'O CIBUra CJIeayeT
BBIIIOJIHATh B TEX CIIy4yasxX, KOIJla HANpaBJCHHE CMEIICHUS MacCHBa HE
COBIIAJIa€T C HampaBiieHHEeM pebpa (pedep) mepeceueHuns TIOCKOCTEH CIIBUTA,
HampuMep, OpPH pacueTaX YCTOHYMBOCTH OEpEroBBIX YIIOPOB apOYHBIX
IUTOTHH ¥ TTOTOOHBIX MACCHUBOB.

3.20. IIpm pacderax yCTOWYMBOCTH OETOHHBIX COOPYKEHHH MO CXeMe
MIPEACITEHOTO MOBOPOTA (OMPOKUABIBAHKS) CIECAYET MIPOBEPSITH BO3MOXKHOCTD
mnorepu OCTOHHBIM COOpPY)KEHHEM YCTOWYMBOCTH BCIEACTBUE HAPYIICHUS
MIPOYHOCTH OCHOBAHUS Ha CMSTHE 10T HU30BOH I'PaHBI0 COOPY>KEHHUS TIPH €T0
MMOBOPOTE HJIM HAKJIOHE, BBI3BAHHOM JCHCTBHUEM OMPOKHIBIBAIONINX CHIL. [Ipu
9TOM HEOOXOJIIMO BBITIOIHATH YCIOBHE

Ve
7icM, < 7/_Mr, (19)

n

rane M, M, — cyMMBI MOMEHTOB CHUJI, CTPEMSIIIUXCS OMPOKUHYTH H yAEPKATh
COOpYKEHHe, OMpe/eNsIeMble B COOTBETCTBUM C METOJIOM,
U3JI05KEHHBIM B PEKOMEHTyeMOM MPUIOKEHHH 4;

V. — xodduiyenT ycnoBuil paboTsl, NPUHUMAEMBIH PaBHBIM
1,0;

YiesY, —TO ke, uTo B popmyie (3).

3.21. [JIn1 OUEHKM YCTOMYMBOCTH COODPYKEHMH Ha CKaJbHBIX
OCHOBAaHMSAX M CKaJIbHBIX OTKOCOB, OTHOCHMBIX K | Kiaccy, NpH CIIOXKHBIX
UHKCHEPHO-TEOJIOTHYECKAX YCIOBHSX B JONOJNHEHHE K pacdeTy, Kak
TIPaBUJIO, CIEYET IIPOBOIUTE HCCIIEIOBAHMS HAa MOJEIX.

4. ®UJIBTPAIIMOHHBIE PACUETHI OCHOBAHMI

4.1. Tlpu IpOEKTUPOBAHUN OCHOBAHUS THIPOTEXHUYECKOTO COOPYIKEHHSI
HeoOxoauMO — oOecrieuuBaTh  (UIBTPAIMOHHYIO  MPOYHOCTH  T'PYHTOB
OCHOBaHHSI, YCTAaHABIMBATH JIOMYCTHMBIC [0 TEXHUKO—IKOHOMHUYECKUM
MoKa3zaTeasiM  (PUIBTPAI[MOHHBIE ~ PAacXogsl W TMPOTHBOJABICHHUEC
GUIBTPYyIOIIEHCs BOABI HA TMOMOUIBY COOpyeHus. Ilpu 3TOM Takxke
HAJUISKHUT OMPEIEIISITh:

¢bopMy  CBOOOMHOW  TIOBEPXHOCTH  (HIBTPAIIMOHHOTO  TOTOKA
(IeTpecCHOHHO  TIOBEPXHOCTH) M MECTOIOJNIOKEHHsS  y4acTKOB  €ro
BBICAYHBAHUS,

pacnpezenenie Harmopa (GHIBTPAHOHHOTO MOTOKA TIIABHBIM 00pa3oM
BJIOJIb MOJI3EMHOTO KOHTYpa COOPYXEHHs, Ha Y4acTKax €ro pasrpy3kd U B



MecTaX CONpPSKEHHS TIPYHTOB, OTIMYAIOMUXCS  (HUIBTPAI[HOHHBIMH
CBOMCTBaMHM U CTPYKTYPOH IIOPOBOIO IIPOCTPAHCTBA;

(UIBTPAMOHHBIH PACXO/ HA XapaKTEPHBIX YUaCTKaxX OCHOBAHMUS;

CHJIOBOE BO3JCHCTBHE (IIBTPAIMOHHOTO ITOTOKA HAa MAacCHB TPyHTa
OCHOBaHHS;

o0IIyl0 ¥ MECTHyl0 (UIBTPAI[HOHHYI0 MPOYHOCTE TPYHTOB B
OCHOBAaHHMH, TIIpHYEM OOLIyI0 (MIBTPAMOHHYIO IPOYHOCTH CIIEIyeT
OLICHMBATh JIUIIb JUI1 HECKANbHBIX TPYHTOB OCHOBaHMS, a MECTHYIO — JUIf
BCEX KJIaCCOB IPYHTOB.

4.2. XapakTepuCcTUKH (QIIBTPAIIMOHHOTO MMOTOKA CIEMYET OINPENeNsTh
IOyTeM €ro MOJEIHPOBaHMSA Ha (GHU3MYECKUX WIM MaTeMaTHYECKHX
(UIBTPAIIMOHHBIX MOJENIX OCHOBAHWS C HCIIONB30BaHMEM, KaK IIPaBHIIO,
Mojenel (CXeM) OCHOBaHMS, OTPAXKAIOMIMX TEOJOTHYECKYI0 CTPYKTYpy
TPYHTOBOTO  MacCHBa  BBIICICHHEM  Hauboliee  XapaKTEPHBIX IO
BOJOIIPOHUIIAEMOCTH U Cy(P(O3MOHHON YCTOHYMBOCTH TPYHTOB oOJacTei,
KOTOpbIE TIONAJal0T B aKTHUBHYIO 00NacTb (HUIBTPALIOHHOTO IIOTOKA.
I'parumbel  3THX  oOnacTel  cliemyeT ONIpenensaTh MpeABapHTEIbHBIMHU
pacdeTamu, HCXOZs U3 HAMEUEHHBIX Pa3MEpPOB M KOH(PUTYypaILllX MO13€MHOTO
KOHTYPa COOPYKCHHUSI.

4.3. Kpurepuem obGecniedeHust oOmell (GuIbTpannoHHON NPOYHOCTH
HECKAIBbHOTO OCHOBAHMS SIBJISIETCS YCIOBUE

< —_—
Iest,m - Icr,m 5 (20)
n
rae 1 cr,m — DacyeTHOC 3HAYEHHE OCPEAHCHHOIO KPUTHYECKOIO IpajHeHTa
Haropa, mpuHUMaemoe 1o 1. 2.12;
¥, — KO3((QUIMEHT HAJEKHOCTH MO CTEHNEHH OTBETCTBEHHOCTH

COOpY KEHUSI, MPUHUMAaeMbIii 1o 1. 3.1.
3nauenne 1 est,m W1 OCHOBaHwmii coopyxeHuii I u Il kiaccos crienyer
ONpENENIATh, [0 METOAY YJ/UIMHEHHOM KOHTYpPHOH JIMHUM. B 0TaenpHBIX
CIlydasX 3HAuCHUS 1 est.n ~ JOIMYCKAeTCsl ONpefensITb W APYTUMHU

TPUOIIKEHHBIME METO/IaMU.

4.4. MecTHY10 (UIBTPAIIMOHHYIO NPOYHOCTh HECKAIBHOI'O OCHOBAHUS
HEOOXOAUMO OMPENEIATh TONBKO B CICAYIOMNX 00JIaCTAX OCHOBAHUS:

B 00nacTn BbIXOAA (Pasrpy3KH) (MIBTPAMOHHOTO MOTOKA M3 TOIIIH
OCHOBAHHS B HIDKHHUI Obe(, TPEeHaXHOE YCTPOHCTBO U T. II.,

B IIPOCIIOHKax Cy(h(HO3NOHHO—HEYCTONINBEIX TPYHTOB,;

B MecTax ¢ OOJIBIIMM MaJIeHUEeM Haropa (QUIbTPAIMOHHOTO IOTOKa,
HanpuMep, IIpH 00TEeKaHNH MOA3EMHBIX TIPETPaT;

Ha y4YacTKaXx KOHTaKkTa TIPYHTOB C CYHIECTBEHHO pa3HbIMHU
(UIBTPALMOHHEIMU CBOMCTBAMHU M CTPYKTypoil. Kputepuem obecredeHus
MECTHOH (QMIBTPAIIMOHHON INPOYHOCTH HECKATBHOTO OCHOBAHUS SBIISIETCS
ycIoBHe

]Cl"
I, < y 1)

rae Iest — MECTHBIH TpaUCHT Haropa B paCCManHBaCMOﬁ o0actu

OCHOBaHUS, OTIpeIeIIEMbIA METOJaMH, YKa3aHHBIMH B. 11. 4.2;



1. — mecrnsi KPUTUYECKHI TPaJUEHT HAIlOpa, ONpENeNAeMBbli MO II.

cr
2.12.
4.5. Kpurepusmu oOecriedeHus] MeCTHOU (DMIIBTPAIMOHHON MPOYHOCTH

CKaJIbHBIX OCHOBaHHM ABIAIOTCS ycioBue (21), B KoTopoM 1 ¢ 3AMEHAETCH

Ha Ic,,j U yCIIOBHE

19) .

est,m cr,j
Uest P = S (22)

5] n

g Vn

rac Uest ' Cpeansss CKOPOCTb ABMKEHHSA BOAbI B TPCIIMHAX MacCHUBa
OCHOBAaHMU,

Uest’m — CKOpOCTh CI)I/IJH,TpaHI/II/I BOABI B MAaCCHUBC B HaIpaBJIICHUU

TPOCTHUPAHUSA BBIJICIICHHON CHCTEMBI TpEIIUH;

N; — pacyeTHasi MyCTOTHOCTh MAaCCHBA, ONpe/eIeMas HATMINEM B HEM
TMONBIX TPEUMH TOM K€ CHCTEMBbl TMPH JOBEPUTEIILHOM
BEPOSTHOCTU UX packpbITus 0,95;

Ucr’]- — KpUTHYCCKasgd CKOPOCTb JBHIKCHHUA BOAbl B TpPCIIUMHAX,

ompenensemas 1o 1. 2.20;
I cr,j — KPUTHYECKUI TPajMieHT HANopa B HANPABICHUH MPOCTHPAHMSA
paccMaTpHUBaeMON CHCTEMBI TPEIINH, OnpeaenaeMsli no 1. 2.20.

4.6. IlpoexTHpoBaHUE TMOJ3EMHOTO KOHTYpa HANOPHBIX COOPYKEHUH
JIOJDKHO BBITIONHATHCS B cOOTBETCTBUM ¢ TpeboBanusmu CHull 2.06.05-84 u
CHull 2.06.06-85. [pu BEIOOpE CHUCTEMBI JpeHaXka u
MPOTUBOMUIBTPALIMOHHBIX  YCTPOWCTB B OCHOBAHHUH HPOCKTHPYEMOTO
COOpY)KEHHSI HEOOXOJUMO TaKXKe YUWTHIBATH YCIIOBHS €r0 DKCILTyaTallHH,
WHXEHEPHO—-TEOJIOTHUECKUE YCIOBUS U TPEOOBAHUS 110 OXPAHE OKPYIKAIOIICH
Cpelbl B 4YacTH MONTOIUICHUS, 3a00JlauMBaHUs MPUIIETAIONIeH TEPPUTOPHUH,
AKTUBH3AINN KapCTOBO—CY(H(HO3UOHHBIX MPOIIECCOB U T. TI.

4.7. Tlpm TNPOEKTUPOBAHWU MNPOTHBOMUIBTPALMOHHONW 3aBECHl B
HECKAJIbLHOM OCHOBaHHMHU CJIeyeT NPUHUMATh CIEAYIOINE KPUTHYECKUE
rpaJreHTHl HaIlopa:

B MHBEKIMOHHOM 3aBece B I'PAaBUMHBIX M T'aJICYHUKOBBIX I'pyHTax — 7,5;
B IIECKaX KPYIHBIX U cpeHeNd KpynHOCTH — 6,0 1 B Menkux neckax — 4,0;

B 3aBece, COOpYXKaeMO# CrocoOoM ,,cTeHa B TIpyHTe" B TpYHTax C
ko3¢ unuentamu punbrpanuu 10 200 M/cyT, B 3aBUCHMOCTH OT MaTepuaa
1 JJTUTEITBHOCTH €€ IKCILTyaTaluy — 10 TaolI. 6.

Tab6muma 6
Martepuan 3aBechl Kputnueckuii rpalueHT Hamopa B 3aBece
]C}"
Beron 180
I'muHOLIEMEHTHBII pacTBOp 125
KomoBsas rinuna 40
3armMHU3HNPOBAHHEIN TPYHT 25
IIpumeuanue. JIng BpeMEHHBIX 3aBeC KPUTHUYECKUE TpaJUEHTH Hamopa
JIOIyCKaeTcsl yBenuuuBath Ha 25 %.

4.8. Tlpu mpOEKTHUPOBAHUHM MPOTHUBOPMIBTPALHOHHON (LIEMEHTAlNOH-
HON) 3aBeChl B CKalbHOM OCHOBAaHHMU CJIeIyeT NPHHUMATh KPUTHUICCKUH



TpaIuCHT Hamopa Icr B 3aBeCC B 3aBUCUMOCTH OT YIACJIBHOTO

BOJIOTIOTJIONIEHHS B MIPeJieNax 3aBECHI ¢ Mo Tabm. 7.

B cnyuae, kxorma 3aBeca (ofiHa MIM B COYETAHMH C JPYTHUMHU
NPOTHBOUIBTPAIIMOHHBIMA ~ YCTPOWCTBaMHM)  TaKKe  3alUINAET  OT
BEIINETIAYMBAHNS  COJEpXKAIINecs B OCHOBAaHMH pAacTBOPHMBIC TPYHTEHI,
JOMyCTUMOE yJIeNbHOE BOJOMOITIOIIEHUE CIeAyeT 0O0CHOBBIBATh pPacueTaMu
1 9KCIEPUMEHTAIbHBIMU HCCIICIOBAHUAMI.

[TpoHHIIaEMOCTh IPOTUBOPUIBTPALIMOHHON 3aBEChl JOIKHA OBITH HIDKE
IIPOHUIIAEMOCTH I'PyHTa OCHOBaHMS He MeHee 4eM B 10 pas.

Tabmuma 7
VaensHoe BOIOMOTIIOIICHHE KpuTHdeckuii rpaueHT HATIOpa B 3aBece
CKaJIBHOTO IPYHTa B 3aBece ¢, i
1/(vuE M) <
Menee 0,01 35
0,01 - 0,05 25
0,05-0,1 15

4.9. Jlns TpeOTBpAIlleHWs BhIOpAa TPYHTA Ha Y4YacTKax, I/
(UIBTPALMOHHEI MOTOK C TpajUeHTaMH HAMopa, OMM3KMMH K CIUHHIIE,
BBIXOIUT HA TIOBEPXHOCTh OCHOBAHWs, B IPOCKTE HEOOXOAUMO
IIpeLycMaTpuBaTh IPOHULAEMYIO MPUIPY3KY HIU Pa3TPy30UHBIA [PEHAX.
Marepnan TpUTPY3KH MOJDKEH IIOIOMpaThCs IO TPHHIMILY 0OpaTHOTO
(buIbTpa AJIs 3aIUTHI TPYHTA OCHOBAHHS OT KOHTAKTHOH Cy(h(o3uu.

Jdnst  M30TPONHO-TIPOHHIIAEMOT0 W OJHOPOJHOTO  OCHOBAaHUS
HeoOXouMasi TONIIHHA TPUTPY3KH (MPU OTCYTCTBHUM JIABICHUSI Ha Hee
CBEpXY) omnpeaensercs mo Gpopmyie

1
t=——(7 =2V 23)

d',up

e /I — PasHOCTh MbE30METPUUECKUX yPOBHEH /Isl pacdeTHOH rilyOUHBI Z B
TOJNIIE OCHOBAaHMS M M1 HOBEPXHOCTH TIPYyHTa OCHOBaHHA (Z
COOTBETCTBYET 3arTyOJIeHHIO HI30BOTO IIITyHTA WU 3y0a).

7 d,up 7 daup YACHABHBIM BeC TIpyHTa U IPUIPY3KH C YYETOM

B3BEIINBAIOLIETO JEHCTBUS BOMBL;
V., — YIENbHBIH BEC BOABI;

Y, — KO3QOULHEHT HaJeKHOCTH IO CTENEHH OTBETCTBEHHOCTH
COOPY>KEHUsI, IPUHUMaeMbIi 1o 1. 3.1.

5. PACYUET MECTHOM MPOYHOCTHU CKAJIbHBIX
OCHOBAHUI

5.1. Pacyer  MeCTHOM  NPOYHOCTH  CKaJbHBIX  OCHOBAaHUM
THIPOTEXHUUECKUX COOPYKEHUH CIEeIyeT NMPOU3BOIUTH AN YCTAaHOBJICHUS
HEOOXOAUMOCTH pa3paboTKKU MEPONPUATHH, IPEAOTBPALIAIOMINX BOZMOXKHOE
HapylIeHHe TPOTHBO(QUIBTPAIIMOHHBIX  YCTPOHCTB, Ui yd4eTa TIpH
pa3paboTKe MEpONpPHUSTHH IO TIOBBHIIICHUIO INPOYHOCTH M YCTOHYHMBOCTH
COOpPYKEHMH M Ul ydeTa NOCTWKEHUS Ipeseia MECTHOH NPOYHOCTH IIPH



pacderax HampsXXEHHO—IE()OPMHUPOBAHHOTO COCTOSIHUSL COOPYXKEHHS U
OCHOBAHHS.

Pacuer MecTHON NpPOYHOCTH cleAyeT NPOU3BOAUTH MO NpeaeIbHBIM
COCTOSIHUSIM BTOPOM IpyMNIIbl TOJIBKO Ul OCHOBaHMH coopykeHuil I xmacca
IIPU OCHOBHOM COYETaHUH HAarpy30K.

5.2. TIpoBepky MecTHOH NPOYHOCTH CKaJbHBIX OCHOBAaHHMH CIEAyeT
MIPOU3BOAUTH TI0 PACUETHBIM ILIOMIAIKAM:!

a) COBMAJAIOIIUM C IUIOCKOCTSMH, MPUYPOYEHHBIMH K TpEIIMHAM B
MAacCHBE;

0) coBHagarOmMM C IUIOCKOCTBIO, TPUYPOYEHHOM K KOHTaKTY
COOpY’KE€HHE — OCHOBAHHUE;

B) HE COBITQJIAIOIIIM C TIOCKOCTSIMH, TPHYPOYEHHBIMH K TPEIIMHAM U K
KOHTaKTy COOpPYKEHHE — OCHOBAHHE.

5.3. Kpurepusimu oGecrieueHuss MECTHOH MPOYHOCTH IO IUIOMIAAKAM,
yKa3aHHBIM B MOJMYHKTaX ,,a" 1 ,,0" 1. 5.2, SIBISIOTCS YCIOBHSA:

G;>Rf,m,u ; (24)
0 — CilgPin~*Cin
T r -
J
) 2
O, SIn . — O, COS )t .o+ C.
_ (o, ﬂj 3 :H,) 8P TCin .1, 25)

(0, —o3)sinf cos

raec 0] — OTHOLICHUE MPEACIbHBIX KaCaTCIbHbIX HaHpH)KeHI/Iﬁ Ha pacquHoﬁ

TUIOMAAKE K SKCIITYaTallMOHHBIM
T, — COOTBCTCTBCHHO HOpPMAaJbHOC M KaCaTCJIbHOC HANPSIKCHUS Ha
paC‘ICTHOfI IJIoIaaKe, HpPIypO‘-ICHHOfI K TUIOCKOCTH TPCUIUHBL

(KOHTaKTa), OT HOPMAaTHBHBIX HArpy30K B PacueTHOM COUYETaHUHU
(CKMMArOIIUM HaNPsHKEHUSIM COOTBETCTBYET 3HAK ,,IUTH0C");

0,,0;— COOTBETCTBEHHO MAaKCHMalbHOE M MHUHMMAJILHOE TIJIaBHBIC
HaIPsDKEHUS OT TeX XKe Harpy3oK;
ﬂj — OCTpBIM Yroia MEXIy pacdeTHOM IUIOMAIKOM, MPUYpPOUYEHHOM K
TpelmuHE (KOHTAKTY), W HalpaBJIEHUEM TJIABHOTO HAMPSIKEHUS O ;
I8Y; ;y,C; ; — PACUCTHBIC XapAKTEPHUCTHKH JUIs PACUETHBIX IUIOMIAIOK,
MPUYPOYEHHBIX K TpemHAM (KOHTAaKTy), OMIpeAeNseMble B
COOTBETCTBUU C TpeOoBaHUsIMHU 1. 2.16;
Rt’m’ ;4 — DAacdeTHOE 3HAYCHHWE TNPEENa MPOYHOCTH MACCHBa CKalbHOTO
TPYHTa Ha OJJHOOCHOE PACTsKEHHUE, ONpeiesieMoe B COOTBETCTBUH
¢ TpeOoBaHMAMH T1. 2.14.

5.4. Kpurepussmu oOecriedeHrsT MECTHOH TMPOYHOCTH MO TUIOMIANIKaM,
YKa3aHHBIM B II. 5.2B, SIBISIOTCS YCIOBHS:

03 > Rt,m,]] (26)

2
=—X
(0-1_0-3)

m

X \/(O-ltg¢m,ll + ¢, y N3P, 1y + € ) >1, (27



rae 1€Q,, 1;15Cp ; — DACUCTHBIE XAPAKTEPUCTUKH I PACYETHBIX IIOMIAIOK,

HE TIPUYPOYCHHBIX K TpEIMHAM M  KOHTAKTy
COOpYXEHHEe —  OCHOBaHHE, OIIpeAeIsIeMBIle B
COOTBETCTBUH ¢ TpeOoBaHMAMH 1I. 2.16.

B cnyuasx, ecnu cBA3b MEX/y KacaTElbHBIMU 7, W HOPMAJbHBIMH O,,
HaNpsDKeHUSIMU Ha PACUETHBIX IUIOIIAJKaX, HE IPUYPOUYEHHBIX K TPEIIUHAM H
KOHTaKTy, NP oONpejaencHuu I[g@, ,u C, ,; U ONNCHIBAETCA EIUHOK
JUHEWHOW 3aBHCHMOCTBIO C OOJNBIION TOTPEITHOCThIO, HEOOXOIUMO
YUHUTHIBATH BO3MOKHYIO HEJIMHEHHOCTH OTOH CBS3M IyTEM KyCOYHO—

JIMHENHON anMnpoKCHMAIHN Wi HMCIOJIb30BaHUEM HETUHENHBIX
3aBUCUMOCTEN, HarnpuMmep, B BUJIC KBaJIpaTHYHOU napaboITbI

— 2 o
o, =({7,)" — . llpu ucnonb3oBaHuy KBaAPAaTHYHOI Mapabombl BMECTO

ycnoBus (27) TOJKHO BBITIONHATECS YCIOBHE

0:\/;(+o-1+\/;(+o-3>1. o8)

" (O-l - 0-3)4/

[lpu >TOM mnapameTpsl ¥ W § JOWKHBI ONPENETATHCS ITyTEM

00pabOTKH  IKCIECPUMCHTAJBHBIX  JAHHBIX  METOJOM  HAWMEHBIIUX
CPeHEKBAIPATHIHBIX OTKIIOHESHHH.

6.5. Ycnosus (24) u (26) ciemyeT BBITIONHATH BO BCEX YKa3aHHBIX B TL
5.1 cayuasx, a ycnoBus (25) u (27) (umm (28)) — B 3THUX XKe caydasx, HO

Tonbko npu 0 < 0. Ecin 05> 0, To yenosus (25) u (27) (unu (28)) cnenyer

BBINOJHATH JIUIIb MPU OIEHKaX MPOYHOCTH OCHOBAHMS, IPOU3BOAUMEBIX TIPH
pacuerax HanpsHKEHHO—IE()OPMUPOBAHHOTO COCTOSIHUSI OCHOBAHMS, U HPH
pa3paboTke MepONpHUATHIl MO MOBBIIICHUIO INPOYHOCTH U YCTOHYHMBOCTH
COOPY KEHHS.

IIpu oleHke HAaAEKHOCTH NPOTHBOGHIBTPALMOHHBIX YCTPOHCTB (eciu

0, < 0) mpoBepKa BEIIOIHEHUs yCIOBUs (25) A7s MIIOIAI0K, COBIAJAIOIIMX

C IJIOCKOCTBIO 3aBEC, HE MPOU3BOIUTCS.

IIpy HEBBIMONHEHUH YCIOBHH MECTHOH NpPOYHOCTH B Ipefenax
LIEMCHTALMOHHOM 3aBEChl JIOJDKHBI OBITH BBIMOJHEHBl (HIBTPALMOHHBIE
pacdeTsl B COOTBETCTBHM C TPeOOBAaHHMAMH pasd. 4 ¢ y4eTOM W3MEHEHHH
(UIBTPALIOHHOTO PEXUMA.

5.6. Ilpu ompesenieniy HAPSOKCHNIA O, T;, O M Oy B yCIOBUAX (24) —

(28) cmemyeT MPHUMEHATH BBIYHCIUTENBHBIE M AKCIIEPUMEHTAIBHBIC METOJIBI
MEXaHUKU CILUIOLTHON CpeJibl U TeOMEXaHHUKU.

JomyckaeTcs paccMaTpHBaTh OCHOBAaHHE COBMECTHO C COOPYXKECHHEM
KaK CHCTeMY JIMHEHHO—1e)OPMUPYEMBIX Tell, Ha KOHTAKTE MKy KOTOPBIMH
BBINOJHAOTCS YCJIOBHSI PABHOBECHS U PABEHCTBA IEPEMEIICHHUH.

[Ipn 060CHOBaHMH JIOITYCKACTCS CXEMATH3AIMs CHCTEMBI COOPYKEHHUE —
OCHOBaHHUE, TO3BONAIOIIAS peIaTh IUIOCKYH 3aJady TEOpPHU YHIPYToCTH
MIPUMEHUTENHHO K OJJHOMY MM K HECKOIBKHUM IIJIOCKHM CedeHUsIM. [Ipu aTom
TIOBEPXHOCTh OCHOBAHHS MOKET OBITH IIPHHSTA IUIOCKOH, a TETI0 OCHOBAHUS —
OJHOPOJHBIM JHOO COCTOSIIIUM K3 HEKOTOPOTO YHCIa OXHOPOIHBIX
obnactei, MO0 MMEIOINM HENpPEphIBHO HM3MEHSIOMNECS XapaKTEePHUCTHUKH.
IIpu HEOOXOOMMOCTH  CIEAyeT YUUTHIBAaTh E€CTECTBEHHBIH  penbed
TIOBEPXHOCTH OCHOBAHUS, IIPOCTPAHCTBEHHBIN XapakTep pabOTHI CHCTEMBEI
COOpY’KEHHE — OCHOBaHHE, a TakXkKe JETAIU3UpOBaTh paCIpeieieHHe
MEXaHUYECKUX XapaKTePUCTUK OCHOBAHUSI.



Ecnu npu onpeneneHuy HanpsHKeHUH (IpU yKa3aHHBIX MPEANOCHUIKAX)
B HEKOTOPBIX 00JIACTSAX OCHOBAHMS OTHO (WJIM HECKOJBKO) U3 YCIOBHit (24) —
(28) He BBINONHACTCS, TO CIEAYET, KaK MPaBHJIO, MPOM3BOJUTH yTOYHEHHE
pemeHus 3agaun. Takoe YTOYHEHHE CIIEyeT BBIIONHATH C WCIIOIB30BaHUEM
HEIMHEHHONW 3aBHCHMOCTH MEXIy HANPSDKCHHAMH U JeOopManusMH WIIH
IMyTeM U3MEHEHUS TEeOMETPUH CCeUCHHS 3a CuUeT UCKIIOUCHHS U3
paccMOTpPEHUsI yKa3aHHBIX 00JIacTel.

6. ONIPEJIEJIEHUE KOHTAKTHBIX HATIPSIKEHUA

6.1. KoHTakTHble HampsoKeHHs (HOpMajbHble M KacaTelbHbIe
HaNpsDKeHUSI TI0 KOHTaKTy COOpPY)XEHHE — OCHOBaHHE) HEOOXOIUMO
OIPENEINIATL AJISl UCIOJIB30BaHUS UX B pacdyerax NMPOYHOCTU KOHCTPYKLUM U
COOpPYKEHHH, a TakKe B pacueTax OCHOBAHHH MO HECYIIEH CIMOCOOHOCTH H
nepopManusm.

IIpu onpeneneHUU KOHTAKTHBIX HAINPSHKCHHH HEOOXOIMMO YYHTHIBATh
KOHCTPYKTUBHBIE ~ OCOOCHHOCTH  COOPYXCHHs,  IOCJIEI0BATEILHOCTh
BO3BEJICHUS U BUJ] OCHOBAHMS.

B mensx yMmeHbIIEHHS PAacYETHBIX YCHJIMHA B KOHCTPYKIHMSAX WIA B
JJIEMEHTaX COOpPYKEHHMsS IpPU IPOEKTHUPOBAHUM CIIEAYET PaccMaTpHUBaTh
BO3MOXKHOCTh ~ CO3/IaHUSI  ONTHUMAIIFHOTO  PACIpENeNeHUs] KOHTAKTHBIX
HanpsDKeHUH, TpexycMaTpuBasi yYCTPOHCTBO BBICTYNIOB Ha KOHTAKTHBIX
MIOBEPXHOCTSAX COOPYKEHHH, YIUIOTHEHHE OTAEIbHBIX 30H OCHOBAaHHUS U
COOTBETCTBYIOIIYIO TIOCIEA0BATENLHOCTh BO3BEACHHUS COOPYKEHUSI.

Ipumeuanne. HanpspkeHds Ha KOHTAKTE€ IPYHTA C OrPaXAAIOMMMU KOHCTPYKLMSIMU
onpenenstorest mo CHull 1I-55-79.

6.2.J][n1 coopykeHHMIl Ha CKaJbHBIX OCHOBAaHHUSX KOHTAKTHBIE
HanpsDKEHUS CJeqyeT ONpeNeNiaTh METOJOM BHELUEHTPEHHOTO CKaTHsi, a B
HEOOXOAUMBIX ciydasx I coopykeHuit I u II xmaccoB — mo pesynpTaTtam
pacueToB HaNpsHDKEHHOT'O COCTOSIHUSL CUCTEMBI COOPY)KEHHE — OCHOBaHHE C
HCIOJIb30BaHHEM METO/I0B MEXaHUKHU CIUIOUIHBIX Cpel.

st coopyxeHMii Ha  HECKaJIbHBIX OCHOBAaHUSX  KOHTAaKTHBIC
HaNpsDKEHUS CIIEAYeT ONpeAessITh B COOTBETCTBUH C TpeOOBaHUAMH mil. 6.3 —
6.11.

6.3. Ilpu ompenencHUU KOHTAKTHBIX HANPSXKEHUN AJISL COOPYXKEHUH Ha
HECKAJIbHBIX ~OCHOBAaHUSX CJENyeT YyUYUThIBaTh IOKa3zaTelb T'MOKOCTH
COOPYKEHHS L, OTIPENETIEMBIH:

a) TIpH pacdeTe COOPYKEHUS 10 CXeMe TUIOCKOH e opMartum:

B HallpaBJICHUH AJUHbBI COOPY KEHUS

(1= v)7Ebl

t, = ; 29
M3 VE L @)
B HAIPaBJICHUH LIUPHHBI COOPYKCHHS
(1= V)7ES b’
v N (30)
: 32(1-v)E| L,
0) mpu pacueTe COOPY>KEHHMS IT0 CXeMe IPOCTPAHCTBEHHOM 3a1adn
- 7ElD a1
£ 8D(1-v*)’

B dpopmynax (29) — (31):



V, V1 — ko3 unmenTs! [TyaccoHa COOTBETCTBEHHO IPpyHTa OCHOBaHHS U
Marepuaia COOpyKeHHUS;

E, E| — monymu cooTBeTCTBEHHO eOpMalii TpyHTa OCHOBAHHS M
YIPYTOCTH MaTepHana coopyKeHHus;
b, [ — cooTBETCTBEHHO MIMpPHHA U JITMHA TOIOMIBBI COOPYKEHHS;
I,1, — MOMEHTHI HHEpIIHH PACYETHBIX CEUEHHIT COOPYIKEHHUS;

0 — IUpUHA pAacyYeTHOTO JJeMEHTAa MO JUIMHE MOJOIIBHI
COOpY KEHHs, pUHIMaeMas O = 1 M;

D — uunumppuueckas  KecTKOCTh — (DYHAAMEHTHOH  ILTMTBI
COOPYIKEHHUS.

B cmyuasx, xorma kod(p¢HIUEHT THOKOCTH [ < 1, KOHTaKTHbIE

HAaNpsOKEHWs.  CIETYeT ONpENeATh Kak Uil abCONIOTHO — JKECTKHX
coopyxenmit. Ilpu ¢,,> 1 (t,,< 4b/l) xoutakTHBIC HaNpsKEHHS

OHPEJENAI0OTCA C Y4eTOM THOKOCTH COOPYKEHHUH.

ONPEJEJEHUE KOHTAKTHBIX HATIPSI)KEHUM JIJI5
COOPYKEHU HA OTHOPOJIHBIX HECKAJIBHBIX
OCHOBAHUMAX

6.4. [Ina xectkux coopyxenuil I u Il kmaccoB, paccUUThIBaEMBIX I10
cxeMme IUIOCKOH nedopmanuy, HOpMalbHbIE KOHTaKTHBIE HAINPSKEHUS, Kak
MPaBUIO, CIEAYeT ONpeAensITh METOAAMH MEXaHMKH CIUIOIIHOM Cpeabl
(TMHeHHOW WIM HENMHEHHOM TEOpUH YNPYTOCTH, TEOPHH IUIACTUYHOCTH).
IIpn oGocHOBaHWMM S5TH HamupspkeHHsA s coopyxenmit I m II xiaccos
nomyckaercsi, a ans coopyxenuid III m IV knaccoB cienyer ompenensarsb
METOJIOM BHELEHTPEHHOTO CXKATHA [0 PEKOMEHIyeMOMY HMPUIIOKEHUIO 9 MITH
METOZOM KO3 dHIMeHTa TOCTeNH, a JUIl IeCYaHbIX OCHOBaHMI C

o emaX B
OTHOCHTENBHOMN IUIOTHOCTBIO TpyHTa [, = <0,5 - meronom
max emin
SKCTIEPUMEHTAIIBHBIX S0P 110 00513aTENLHOMY pUIIoxkeHuto 10.

ITpumeuanus: 1. IIpu npuMeHeHHN METOJOB TEOPHUH YIPYTOCTH H TEOPUH INIACTHIHOCTH
JIOIYCKAaeTCs IPUHUMATh OCHOBAHHE B BHJIE C)KHMAEMOIO CJIOSI KOHEUHOM! TOJIIIUHBI, PABHOU UL
necyanslX rpyHToB 0,3h, 11t TiMHUCTBIX TpyHTOB 0,55 (b — MIMpHHA TOJOIIBEI COOPYKEHHS).
TouMHY C)KMMAaeMOro CJI0S IOMYCKASTCsl YTOUHATD MPU HAIUYMU SKCHEPUMEHTAIBHBIX JIaHHBIX.

2. Ilpn moNmydYeHWH Ha yYacTKe MOJONIBBI COOPYKECHUsS DACTATHBAIOMINX KOHTAKTHBIX
HANPsDKCHWH JTOT YYaCTOK AOJDKEH OBITh HCKIIOUEH M3 PAcyeTHOH KOHTAKTHOW MOBEPXHOCTH, &
Ha OCTaBIIEHCS YaCTH KOHTAKTHBIE HAIPSDKCHHUS JIOJDKHBI OBITH ePeCUHTAHEL

6.5. [l pac4eToB MPOYHOCTH THAPOTEXHUYESCKUX COOPYIKEHHH SITIOPHI
KOHTAKTHBIX HAIPHKCHUH CIEAyeT OINpeNeNsiTh M0 METOoJaM MeXaHUKU
CIUTONTHOM Cpe/bl, BHEIICHTPEHHOTO CXKaTHs, KOd(h(GUIMEHTa TOCTEIH H
9KCHEPUMEHTANBHBIX AMIop. Eciy momydeHHble MpH 3TOM HW3rHOArOIne
MOMEHTBI UMEIOT pa3HbIe 3HAKH, TO MPH pacdyeTaX MOMEHTHI YMEHBIIAIOTCS
Ha 10% cyMMBl HMX MaKCHUMAJIbHBIX aOCONIOTHBIX 3HAYEHUH, a eclu
OJTMHAKOBBIC 3HAKH, TO OONBINUI HM3THOAIOMINHA MOMEHT yMEHbINAeTCs Ha
10% pa3HOCTH 3TUX 3HAUYEHUH.

6.6. Ilpu onpeneicHUH KOHTAKTHBIX HAMPSHKEHHH C Y9ETOM TMOKOCTH
COOpPY)KEHHH JIOMyCKAaeTCsi TMPUMEHSATh METOJ KOd(P(HIMEHTa IOCTEIH, a
TaKXKe pEIICHUS YNPYruX W YIPYrolUIaCTHUECKUX 3amad. [Ipu 3Tom
COOpY)KEHHE B 3aBUCHMOCTH OT €Tr0 CXEMBI paccMaTpUBaeTcsl Kak IUIOCKas
WM IPOCTPAHCTBEHHAsT KOHCTPYKIKUS (Oanka, TuinTa, pama u T. 1.). [ nOKocTh
AJIEMEHTOB KOHCTPYKIHH CIIEAYET OMNPEHeNsITh C Y4YETOM BO3MOXKHOCTH
00pa3oBaHMS TPEUIUH B COOTBETCTBHUHM C TpebosanmsMu CHull 11-56-77.



Tpumeuanus: 1.IIpu pacuere CIOXHBIX NMPOCTPAHCTBEHHBIX CoOpyxkeHui (3manuit ['OC,
roJIOB LITIO30B H JIP.) BMECTO PEelIeHHs NPOCTPAHCTBEHHOI 3a[auH JOIyCKaeTcsl UCIOIb30BaTh
pemIeHus IUIOCKOH 3aJadud, pacCMaTpuBas HE3aBHCHMO [Ba B3aUMHO IIEPHCHIMKYIISPHBIX
HaIpaBICHUS.

2. Pacuer coopykeHHIl B HaNpaBICHMH HX IIMPUHBI IPH HAJIMYMH B HHUX YYacTKOB
Pa3IHYHOM T’HOKOCTH ClIeyeT MPOU3BOIHUTE C YIETOM €€ HePEMEHHOCTH.

6.7. KacaTenbHble KOHTAaKTHBIC HAIPSKCHUS, BO3HUKAIOUIME IIPU
JEHUCTBUHU CABUTAIOIUX CHUJI, CIIEAYET ONpPENEATh METONAMH, yKa3aHHBIMU B
. 6.4.

[Ipn mpuMeHeHNN MeTO0B K03((HUIMEHTA TIOCTENIN ¥ BHEIICHTPEHHOTO
CKaTHUS KacaTellbHbIe HAIPSDKEHUS MOTYT TIPHHUMAThCA PaBHOMEPHO
pacnpeneeHHbIMU.

KacatensHble HanpshkeHHs, 00yCIOBICHHBIE JEHCTBHEM BEPTHKAIBHBIX
CHJI, IPH pacdeTax MPOYHOCTU COOPYKEHUH, KaK MIPAaBUIIO, HE YUUTHIBAIOTCSL.

HpHMé‘laHHe. HpI/I TIOJIy4Y€HUU Ha Y4YaCTKE IIOAOMIBBI COOPYKEHHSA KacaTEIbHBIX

HAIpsDKCHHUH, TPEBBILIAIONINX IPeIeIbHbIC Tlim = O'[g ¢ + C, onn nomwkubl GbITH

TIPUHATBI paBHBIMU IIPEJACIIBHBIM, @ Ha OCTAJIbHBIX yHaCTKaX OHU JOJIKHBI OBITH TIepeCcYUTaHbI.

OINPEJEJEHUE KOHTAKTHBIX HATIPSIKEHUM 115
COOPYKEHUI HA HEOJHOPO/ITHBIX HECKAJIBHBIX
OCHOBAHUMAX

6.8. HopmanbHble KOHTakTHbIE HaNpsDKEHUs, JEHCTBYIOIKE 10
TOJIOIIBE COOPYKEHUI Ha HEOJHOPOJHBIX OCHOBAHUSX, OTPENEISIOTCS TEMHU
K€ METOJJaMH, 4TO U AJIsl OAHOPOJIHBIX OCHOBAHMH, 10 yKazaHusM I1. 6.4. [Ipu
WCTIOJB30BaHUH METOJOB TEOPUU YIPYTrOCTH W TEOPUH IUIACTUIHOCTH
HEOJHOPOAHOCTh TPYHTOB YYMTBHIBAETCS Ha3HAYEHHWEM COOTBETCTBYIOLIMX
pacUeTHBIX XapaKTEPUCTHK Ae(HOPMUPYEMOCTH U MPOYHOCTHU IS Pa3TUIHBIX
obnacTeif OCHOBaHUSI.

IIpu onpeneneHu KOHTAKTHBIX HANPSHKEHUH METOIOM BHELIEHTPEHHOTO
CKaTUsl ydYeT HEOTHOPOJAHOCTH OCHOBaHHS CJeQyeT TMpOWU3BOIUTH B
COOTBETCTBHH C TpeOoBaHHMAMHU M. 6.9 u 6.10, a B ciIydae MCIONTBE30BaHHS
METOJIOB KOI(Q(UIMEHTa TOCTETH M JKCIEPHUMEHTANbHBIX OIIOp — B
COOTBETCTBHH C TpeOOBaHUAMHU II. 6.11.

6.9.IIpy  HEOOHOPOAHBIX OCHOBAHUSIX C  BEPTUKAIBHBIMU U
KPYTOMAJAOMMMH CJIOSIMH B pacyeTax KOHTAKTHBIX HAampsDKEHHH MOTYT
OBITH HCIIOTBE30BAHBL:

a) METOJbl MEXaHWKU CIUIOUIHON cpelsl, B TOM YHCIIE YHCIECHHBIE
METOJIBI pEIICHUs 33124,

0) TpHONIKCHHBIC METOMABI, B KOTOPBIX KOHTAaKTHBIC HAIPSDKCHUS
CIIeyeT MPHUHUMATh MPOTMOPLUUOHAILHBIMU MOAYJISIM AedopMaluy TPYHTa
KaXA0T0 CJO0S B 3aBUCUMOCTH OT HX pa3MEpoB M HKCLEHTPUCUTETA
MPUJIOKEHUSI HAarpy3kd C UCIOJB30BAaHUEM METOAUKH, H3JI0KEHHOH B
oOs3aresnisHOM TpritokeHnu b. B mpenenax Kamoro cios pacrpenerneHue
KOHTAKTHBIX HaMPSHKCHUH NPUHUMAETCS TUHEHHBIM.

6.10. IIpy HaTMYUKM B OCHOBaHUU CJIOEB MEPEMEHHOM TOMIIMHBI WK TPU
HAaKJIOHHOM 3aJIeTAaHWW CJIOEB B pacyeTaX KOHTAKTHBIX HANPSHKCHUH
HCIOJb3YIOT:

a) METOJbl MEXAaHWKU CIUIOUIHON Cpeasl, B TOM YHCIIE€ YHCICHHBIE
METOJBI;

0) mpUONIDKCHHBIC METObI, OCHOBAaHHBIC HA NPUBEICHUH PACUCTHOMN
CXEMBI OCHOBaHHS CO CJIOSIMH TIEPEMEHHOW TOJNIIMHBI WK MPH HAKIOHHOM
3aJieraHud  CJIOeB K CXEMe YCJIOBHOIO OCHOBAaHHS C BEPTUKAJIbHO
PaCTIOJIOKEHHBIMH CIIOSIMH.



IIpy ropuU3OHTaIBHOM pAaClOJIOKEHUU CIOEB TIPYHTA IIOCTOSHHON
TOJIITHEI HEOJHOPOTHOCTE OCHOBAHUS MOXET HE YUUTHIBATHCS.

6.11. Ilpu ompeneneHMH HOPMaJbHBIX KOHTAKTHBIX HANpPSDKEHUH
METOJaMM JKCIIEPUMEHTAIBHBIX SMI0p U Kod(dduimeHta mocrenu ydeT
HEOJXHOPOJHOCTH OCHOBAaHMSA CIEIyeT IPOW3BOANUTH IYTEM CIIOXKEHHS
OpIUHAT 3III0p, ONpPEAENEeHHbIX B MPEANON0KEHUN OJAHOPOAHBIX OCHOBAaHHM
1o 1. 6.4 u 6.6, ¢ OpAUHATAMU JOIOJHHTEIBFHOHN SMMIOPEL.

OpavHaTel JONONHUTENBHOH SMIOpHl ClEAyeT NPHHUMATh PaBHBIMU
Pa3HOCTH OPAUHAT 3IIIOP, MOCTPOEHHBIX 0 METOy BHEIIEHTPEHHOTO CXKaTUs
JUIS CITydaeB HEOTHOPOIHOTO M OTHOPOIHOTO OCHOBAHHM.

7. PACYET IO JE®OPMAIIUAM OCHOBAHUI
COOPYKEHUM Y IIJIOTUH U3 TPYHTOBBIX MATEPHUAJIOB

7.1. Pacuer OCHOBaHHH COOPY)KEHHH W TIUIOTHH W3 TPYHTOBBIX
MaTtepuaioB mo aedopMausaM HeoOX0IUMO TIPOU3BOIUTH C IIENBbIO BHIOOpA
KOHCTPYKIIHH CHCTEM COOPY)XCHHE—OCHOBaHHE, MEPEMEIICHUsSI KOTOPHIX
(ocamku, TOPU3OHTAIBHBIE TIEPEMENICHHUs, KPEHBI, ITIOBOPOTHI BOKPYT
TOPHU30HTAJIBHOW OCH M Mp.) OTPaHHYCHBI MpEIeiaMH, TapaHTHPYHOLIAMH
HOPMAJIbHBIE YCIIOBHS OKCIUTYaTalldd COOPYKEHHS B IEJIOM HWIH €ro
OTIEBHBIX YacTel W 00ECIEUNBAOIINMHI TPEOYEMYIO JIOITOBEYHOCTE. [IpH
9TOM TIPOYHOCTH ¥ TPEIIMHOCTOWKOCTh KOHCTPYKIIMH JOJDKHBI  OBITH
MIOITBEPSKICHBI PACUETOM, YUUTHIBAIONIMM YCHIIHS, KOTOPBIE BOSHUKAIOT MPH
B3aMMOJICHCTBHH COOPYKEHHUS C OCHOBAHHEM.

Pacuer mo gedopMamusM JOJDKEH TPOU3BOJUTHCS HA OCHOBHBIC
COUYeTaHMS HArpy30K C YYeTOM XapakTepa WX [eHCTBHsS B IpoIecce
CTPOMTENBCTBA W OKCIUTYaTalldid COOPYXEHHs (TIOCIeI0BATEIBHOCTH |
CKOPOCTH BO3BEICHHUS COOPYIKEHHs, IpadyKa HATIOJHEHHS BOIOXPAHIIIHILA 1
T.JI.).

[epeMenieHAsT OCHOBAHUN COOPYXKEHHH, MPOMCXOMANIME B IIPOIECCE
CTPOMTENbCTBA, MAOMYCKACTCS HE YYHTBIBATh, CCIIM OHH HE BIHUSIOT Ha
9KCIUTYaTAIIMOHHYIO TIPUTOIHOCTD COOPYKEHHSL.

7.2. Pacder 1o 1epopMarisiM IPOU3BOIAUTCS HCXOS U3 YCIOBHS

S<5, (32)

raec S — COBMCCTHasA Z[C(l)OpMaI.lI/I)I OCHOBaHHA M COOPYKCHHUSA (OC&,I[KI/I S,

FOPU3OHTAJIbHBIC [EPEMEIEHUsT U, KPEHbl I, MOBOPOTHI BOKPYT
BEPTHKAIBHOW OCH U Jp.), ONpefenseMas pacueToM IO yKa3aHHsAM
mn. 7.7,7.8.7.11-7.14;

S, — npenenbHOE 3HAYEHHE COBMECTHOM Je()OPMAlMM OCHOBAHMS U
COOpPY’KEHHS, yCTaHABIMBaEMOE M0 YKa3aHMAM 11. 7.3.

B Clydasix, OTOBOPEHHBIX ~ COOTBETCTBYIOLUIUMH  HOpMaMH
IIPOEKTUPOBAHUS COOPYXKECHUH, IOIMYCKAeTCd HE IPOU3BOAUTH IPOBEPKY
nepopmaruii mo Qgopmyne (32), ecnu cpeHWE 3HAYCHUS IABJICHUS TIOJ
MOJIONIBOM HE MPEBBIMIAIOT PACYETHOTO COMPOTHUBICHHS TPYHTa OCHOBAHUSI

R, onpenenennoro no CHull 2.02.01-83 ¢ y4eToM B HEOOXOAMMBIX CTydasx
JIOTIOJTHUTENEHBIX KO (UITIEHTOB yCIOBHHA pabOTHI.

7.3. IlpenencHBle 3HAYCHUs COBMECTHOW AedopMaIii OCHOBAaHHSA M
COOpYIKCHHS YCTaHABINBAKOTCS COOTBETCTBYIOIIUMU HOpMaMH
MIPOCKTUPOBAHUSA COOPY)KCHHH, MpaBMJIAMH TEXHHYECKOH AKCIUTyaTalliH
o0OpymoBaHHMsS WM  3aJaHAEM Ha  TPOCKTUPOBAHHE HCXOII U3
HEOOXOAUMOCTH COOTIOCHUS:

TEXHOJIOTHYECKUX TPeOOBaHUH K Je(OpMaIuIM COOPYKECHUsS, BKITIOTAsI
TpeOOoBaHU K HOPMAIILHOM AKCILTyaTalui 000pyA0BaHHS;



TpeOOBaHMI K MPOYHOCTH, YCTOMYMBOCTH U TPEUIMHOCTONKOCTH
KOHCTPYKIIMH, BKJIFOYasi OO0 YCTOHYHBOCTH COOPYIKEHHS.

IIpu Ha3zHaueHuu Su HE00XOMMO YUUTHIBATH JOMYCKAEMYIO Pa3HOCTh

NEepEMEIIEHU CEeKIMM M 4YacTedl COOpY)KEHUH, HE NPHUBOIAILIYI0 K
HapYIIEHHI0O HOPMAJIBHON pPabOTHI MEXCEKIMOHHBIX IIBOB, BO3MOXKHOCTB
mepeinBa BOABI depe3 TIpeOCHb IUIOTHHBI M HapyLIEHHS HOPMAabHOM
JKCIUIyaTallH CBSA3aHHBIX C COOPYKEHUEM KOMMYHUKAIMU U T. II.

7.4. PacueTsl COBMECTHBIX AehOpMaIMil clemyeT NPOU3BOAUTH IS
YCIOBHH MPOCTPaHCTBEHHOH 3amadu. [l coopyKeHHWil, AIMHA KOTOPBIX
NPEeBbIIaCT IIUPHHY Oojee dYeM B 3  pasa, pacyeTbl JOMYCKaeTCs
TIPOU3BOJIUTH JJIsl YCIIOBHH TUIOCKOH aedopmaru. B ciydae, xoraa mmpuHa
COOPY)KCHHs MPEBBIIIACT TONIIMHY CKHMaeMol Tomuy 1, ompenencHHyio

o ykazaHumsiM 1. 7.9, B 2 paza m Ooiee, JOIMyCKaeTcss pacdeT O0cCalloK
MIPOU3BOAUTH AT yCIOBUI OXHOMEPHOH (KOMIPECCHOHHOM) 3a1a4H.

7.5. Tlpu pacdere mo aedopMarmsaM CiIeayeT ONpeAesaTh Ui TPYHTOB
BCEX  KAaTeropuil  KOHEYHble  (CTaOMIM3MPOBAHHBIE)  IEpPEMENIECHUS,
COOTBETCTBYIOIIE 3aBEPIICHHOMY IIpoueccy AehOpPMHUpPOBAHHUS TPYHTOB

OCHOBaHHudA, a g TJIUHUCTBIX TPYHTOB, — KPOME€ TOIrO, 3HAYCHUA
HECTaOWIN3UPOBAHHBIX MEPEMEIICHUH, COOTBETCTBYIOIINX HE3aBEPIICHHOMY
mpoueccy neopMIpOBaHUS (pm ko3¢ punmeHTe CTENEHU

KOHCONMAALNMN C, <4) W IepeMEIIeHuH, OOYCIOBICHHBIX IOI3yYeCTBIO
TPYHTOB OCHOBaHHUSL.

Ipumeyanne. IIpu  CIOXKHOM TEOJOTMYECKOM CTPOCHMH OCHOBaHHs (HAKJIOHHAs
CJIOUCTOCTD, HATMYUE JINH3, U3MEHEHNE XapaKTePUCTUK Je(hOPMUPYEMOCTH IPYHTA 1O IIyOHHE U
B IUIaHE W IIp.), HPH HEPABHOMEPHOM HArpy)XCHHH FMOKOTO COOPYKEHHsS W B JAPYrHX CIydasX,
YCIIOXKHSIIOIIMX PACUYeT, PEKOMEH/YETCsl HCIIOJIb30BaTh YMCIICHHBIC METOIbI PELICHHS (HApuMep,
MeTo/] KOHeuHbIX 1eMenToB (MKD) ).

IIpu pacuere coopyskenuii III u IV kmaccoB pomyckaeTcs OCpeAHEHHE XapaKTEPHCTHK
ne(hOpMHUPYEMOCTH IPyHTa.

7.6. Ilpm pacuere pedopManmii OCHOBAaHMS C HCIIOJNB30BaHHEM
pacUeTHBIX CXeM, HE YUUTHIBAIOIINX 00pa30BaHUE W Pa3BUTHE IIIACTHUECKUX

nedopMmanyii, cpesHee JaBiIeHHUE MO MOAOUIBOH COOPYKEHHUS P HE JOIDKHO

NPEBBINIATG  PACYETHOTO  CONPOTUBIECHHS  TPYHTa  OCHOBaHHS R
omnpeneneHHoro no ykazanusim CHull 2.02.01-83.

PACYET OCAJIOK COOPYKEHUI HA HECKAJIBHBIX
OCHOBAHUMAX

7.7. KoHeuHyl0 oOcamky COOpPYXCHHH S, paclojOoXEeHHBIX Ha
HECKAJIbHBIX ~OCHOBaHWSX, TPH CPETHEM JIaBJICHWH TIOJ  TOJOMIBOM
COOPYKEHHH P, MEHBIIIEM PACUETHOTO COMPOTHBIIEHHS IPyHTa OCHOBaHHUS R,
CIIEyeT ONpPENelTh 10 METOAY MOCIOWHOTO CYMMHPOBAHHUS B Mpejenax
cxumaemoro ciost H. (em. 1. 7.9) no gpopmyne

I (O-Zpi_o-Z )hl

_ .ps NN
s= Z [30’1 = +
i=1

p.i

o . h
Z,}/ 1

+i’”80’i—E ’ L (33)
i=1 s,i

raec O-z — HOIIOJIHUTCIIBHOC BCPTUKAJIBHOC HOPMAJIIBHOC HAIPs)KCHUEC B

NN

CepeluHe [-TO CJIOsl Ha TIIyOMHE Z; OCHOBAHHS OT Harpy3oK M
MIPUTPY30K (COCETHHE COOPYKCHHS, OOpaTHBIC 3aCBHIIKH W TIp.)



0 BEepPTHKANM, TMPOXOAAIIed dYepe3 IMEHTP  MOAOIIBHI
COOPYKEHHS, OTpeNeNsieMOe B COOTBETCTBHH C YKa3aHUSIMH
00s13aTeNnbHOro NpuitokeHus 11;

o . — HAIIpsKCHUC B CCPECAUHE I-TO cyos Ha I‘J'Iy6I/IHC Z 0T OBITOBOTO

Z,7 1

JTABJICHUS HA OTMETKE TOJIOIIBBI (PYHIaMEHTa;

'

¥ — yHeNbHBIA Bec TPYHTa, PACIOJOKEHHOTO BBIIIE TOIONIBHI
¢dbyHIaMeHTa;
h;— TonmuHa -TO C10s TPYHTA;
E,, — vomyns nebopmaiuu [—ro cios rpyHTa, OMpEIENsIEMbIi O

NEPBUYHOI BETBU KOMIIPECCUOHHOM KPHUBOM B COOTBETCTBUU C
YKa3aHUAMHI 003aTeTIFHOTO TIPIIIOKEHUS 3;

E . — wmomyms pmepopmanmu i-r0 cnosl TPYHTA, ONPEAEISEMBIN

8,1
AHAJIOTHYHO [0 BTOPHYHO BETBU KOMIIPECCHOHHOMN KPHUBOI;

7l — 4HCIIO CJIOEB, Ha KOTOPOE pa3OHTa CXKMMaeMas TOJIIA OCHOBAHHS
H..

Bo - xoaddumment, ompenenseMslii B COOTBETCTBUU C YyKa3aHHUAMH

00s13aTETLHOTO MIPUITIOKCHHUSA 3.

Ipumeuanue. Ilpu ompeneneHHd ocagky Bepxa (@ TakKe 3aCBIIKU Ma3yX) COOPYKEHHI
ClIeJlyeT YYHTBIBaTh KPOME OCaJKU OCHOBaHHs (BKJIIOYAIOIIEH OCaJKy OT HAarpy3KH B Ipeaenax
IIIPUHBI COOPY)KEHHS M TIPUIPY3KM Ha OCHOBaHHE BHE €€) OCaAKy OT YIUIOTHGHHS H
CaMOYIUIOTHEHHs HACBITHOTO TPYHTA B OCHOBAaHHHU M Telle COOPY)KEHHs, a Takxke oT cyhdosun,
OTTaMBaHMS Mep3JbIX TPYHTOB W mp., ompepemsemble no CHull 2.02.01.83 u Hopmam
MPOCKTUPOBAHUS COOTBETCTBYIOIIUX COOPYKEHHUI.

7.8. Ilpu cpenHeM OaBIEHHH MOA IOJOIIBON COOPYKEHUS P, OONbIIeM
pacueTHOTO COMPOTHBJICHHS TPYHTa OCHOBaHHS K, OCamKy CIEayeT
OIIPEAEIATh YUCICHHBIMI METOaMH, YIUTHIBAIONIIMH yIIPYTOIUTACTHIECKIH
xapaktep AepOpPMHPOBaHHS TIPYHTOB, IIPOCTPAHCTBEHHOE HAIPSHKCHHOE
COCTOSIHME,  IOCIEHOBATENFHOCTE  BO3BEJACHUS  coopyxkeHus.  Jlus
TIPUOIIIKEHHBIX PAcueTOB OCAJKY JOITyCKAEeTCS ONPENEIATh B COOTBETCTBUH
C YKa3aHMSIMU PEKOMEHIyEeMOTO IIPHIIOKeHus 12.

7.9. Pacuernas riybuHa CKAMaemoro cinos ocHoBamus H,
onpeneNseTcs: Ipy IMUpHHE MOoAoLBLL coopyxerus b <20 m — mo CHull
2.02.01-83; mpu H>20M — U3 YCIOBHS PaBEHCTBA HA HMKHEH TpaHHIIE CIIOSA

BCPTHKAIbHBIX ~HANPSOKCHMH OT BHCIUHCH HArpysku O, , IOJNOBUHE

BEPTUKAJIBHBIX HaHpH)KeHI/Iﬁ OT COOCTBEHHOI'O Beca TpyHTa O, C YUCTOM

2.8
(UIBTPAIMOHHBIX CHJI M B3BEIIMBAIOIIETO JCHCTBUS BOJBI HIDKE YPOBHS
MOI3eMHBIX BOA. [Ipn pacTionokeHu: HYKHEN TPaHMIIBI CJI0s B TpyHTe ¢ F <
5 MIla (50 krc/cM”) WM MpH 3ajeraHHM TaKOro IPYHTAa HEMOCPEICTBEHHO
HIDKE€ 3TOM TpaHUIBl OH BKIIOYAETCS B CKUMaeMyro Ttoumly. HuxkHrioro
TPaHUIly CKUMAeMOro CI0sl B 3TOM TPYHTE CIEAyeT ONPENeNsITh UCXOIs W3

yenosus 0, , = 0,20, ,.

7.10. HecrabwmmsmpoBaHHas ocagka S; K MOMEHTY BpeMEHH [
ompenenseTcs mo Gopmyre

S

é;rp
=\ U+ <50, | —5—, (34)

Lerp 1+ _ap_



rac U], U2 — COOTBECTCTBCHHO CTCIICHb HepBH‘IHOﬁ nu BTOpPI‘IHOﬁ
KOHCOJIMJAIUM I'PpyHTa,
8+

crp ® — HapaMeTpsl MOJI3ydYeCTU IPYHTA, KOTOPbIE, KAaK MPaBUIIO,

sCrp
JTOJDKHBI OTPENENSThCS TI0 pe3ybTaTaM KOMIIPECCUOHHBIX
UCIIBITAaHU TPYHTA 110 JPESHUPOBAHHOHN CXeMe;

S — KOHEeYHas 0caJlka, orpezesnsieMasl B COOTBETCTBHHM € 1. 7.7.

CreneHb TepBHYHOM KoHcomumarmu U] ompenensercs MO pemeHHsIM
OJTHOMEPHOM, TIOCKOH WIJIM MPOCTPaHCTBCHHON 3a1ad KOHcoNHMmaruu. J{ms
coopyxenuii III u IV kmaccoB momyckaercss ompenenstb U] cormacHo
peKOMeHIyeMoMy MpmiokeHHI0 13. B cimydasx, korja HmOpOBOE JaBJICHHE
MOYKHO HE YUHTHIBaTh, cileayeT npurumath U] = 1. HeobXoamMocTs ydeTa
MIOPOBOTO JIABJIECHUS OMNpeAessieTcs: coraacHo 1. 3.13.

Crenenb BTopuuHOM koHcomuanuu U ompenensercs IO pemIeHHAM
OJTHOMEPHOM, TUIOCKOW WM TMPOCTPAHCTBEHHOW 3aJa4 C y4YETOM CBOMCTB
nomsydyectu rpyHTa. Jnsg coopyxenuit Il m IV xmaccoB momyckaercs
onpenensts U o Gpopmyne

U,=1-¢ "' (35)

PACYET KPEHA COOPYKEHUI HA HECKAJIBHBIX
OCHOBAHUMAX

7.11. Kpen (HaKJIOH) COOPYXEHHH CIEAyeT ONpeAeNsiTh OT
BHEIIEHTPEHHO MPWIOKEHHON Harpy3Kd B Hpefeniax IIUPUHBI COOPYKEHUS,
OT TIPHUTPY3KH OCHOBAHMS BHE IOJONIBBI COOPYKCHUS M OT 00XKaTHs IPYHTA
3aCBINIKH B TEJIE COOPYKEHUs (IJIs SYCUCTHIX KOHCTPYKUUHA 0e3 AHUIIA) TPH
BHEIICHTPEHHOM TIPHIIOKEHIH HArpy3KH.

7.12. Kpen coopyxeHuil ¢ TpSMOYTOJIbHOW MOJOIIBOM, BBI3BAHHBIN
BHCIICHTPCHHBIM TPHIOKCHUEM BEPTHKAIBHON Harpy3kd B Ipeaenax
IIMPUHBI COOPYXKEHUS, B CIIydae OJHOPOIHOTO M TOPH3OHTATEHO—CIOUCTOTO
OCHOBaHHS 0e3 yJeTa (PHIbTPAIIIOHHBIX CHJI JOITYCKAETCSI ONPEACIAT!

a) B HampaBJCHUU OOJNBIICH CTOPOHBI TOAOIIBHI COOPYXKEHHS IO

dbopmyne

. M, 1-v
I, =1gw, =kll—3-E—; (36)

m

0) B HampaBlIieHUM MEHbIIEH CTOPOHBI IOJOIIBBI COOPYKECHHS 10
bopmyne

) M,
i, =1g@, =k,—5——; (37)

rae (;,® y— YIibl KPEHA COOPYIKCHHS;
k,,k, — 6e3pasmepHbIe K03(QYHUIMEHTSI, ONPeENIEMBIE 1O YEPT. 3;
M,,M, — wowmentsl, neficTByIOmHEe B BEPTHKAIBHONH ILIOCKOCTH,

nmapayieIbHOW ~ COOTBETCTBEHHO  OOJBIICH W MEHBIICH
CTOPOHAM MPSMOYTOIBEHOMN MOIOMIBEI;

l, b — COOTBCTCTBCHHO JJIMHA W IIMPHUHA IMOAOIIBBI COOPYKCHUS,



v, E,— xoaddunuent nonepednoii aedopManii 1 MOIYIb AehOpMAIHH,
ompenenseMble B COOTBETCTBUM  C  00SA3aTEIbHBIM
TIPUIIOKEHHUEM 3.

K;

K, 3.6
16 I 28

12 ”

B ! 1,2

4 — 0.4
1357 9 b

! !
1 357 8

Yepr. 3. I'paduxu qis onpenenenus kodpdunmentos K u K>

7.13. Onpenenenre KpeHa COOPYKEHHUS OT MPUTPY3KH OCHOBAaHHUS BHE
MOJIOIIBBI COOPYKEHHS CICIYET IPOU3BOIUTS 10 (hopmylie

i =tgw =—-4—2%, (38)

roe S,,S; — Ocaaka KpaeB MOMOIIBLI CoopyxeHuid A u B (uepr. 4),
ompezensieMasl 0 yKa3aHUSIM 00s13aTeIBHOTO MprtoxeHus 11

npy O, ,, = QW COOTBeTCTBERHO X, ,=C+b m

xl,B =C,;
b — mpuna coopysxenus;

2C — IMpHUHA NO0J0CH! IPUTPY3KH.
IIpurpysky nomyckaercs anlpoKCUMHUPOBATH MPSMOYTOIbHOM, TPEYrONbHOM
WIN TpaneneuJanbHOM 3IIOpod B 3aBHCHMOCTH OT (POPMBI 3aCBHITAEMOTO
KOTJIOBaHa.
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UYept. 4. CxeMa K OIPENeNICHUIO KPEHA COOPYKEHUS OT IIPUTPY3KH



PACYET 'OPU30OHTAJBHBIX TEPEMEIIIEHUA
COOPYKEHUI HA HECKAJIbHBIX OCHOBAHUAX

7.14. T'opu30HTaNbHBIE NEPEMELICHUS COOPYXEHUH U HX 3JIEMEHTOB,
BOCITPUHUMAIOLINX TOPU30HTAIIBHYIO HArPy3Ky (HalmpHMep, MOJMNOPHBIX CTEH,
3manuit ['OC, aHKEpHBIX YCTPOMCTB), CIEyeT, KaK IIPaBUIIO, ONPENCNATH
METOJIaMH, YINUTHIBAIONIMMH Pa3BUTHE 00IacTel IlacTHIECKHUX Jedopmannii
(IpuMeHss B HEOOXOAUMBIX CIydasX TEOPHUIO IUIACTUYECKOTO TEUCHUS]).

Juia coopyxenuil III u IV knaccoB ropu3oHTaIbHBIE NEPEMEIICHUS
JOIyCKaeTcs ONpeleNsITh YHPOLIEHHBIMH METOJaMU 10  yKa3aHUsIM
PEKOMEHIyeMOro MpWIOokKeHUus 14 (11 KOHEYHBIX TOPH30HTAIBHBIX
TIepeMeIIeHu ).

Jomyckaerca  He  TPOU3BOAWTH  IPOBEPKY  TOPU30HTAIBHBIX
TIepeMeIIeHHH OCHOBAHUS TPaBHTAMOHHBIX M 3aaHKEPEHHBIX IIITyHTOBBIX
MOJMOPHBIX CTEH HOPTOBBIX THAPOTEXHUYECKUX COOPYKEHHUI.

7.15. [Ins1 aHKEpHBIX YCTPOMCTB U APYTUX JIEMEHTOB COOPYIKEHHS, OT
NepEMEILEHHs] KOTOPBIX 3aBUCAT €ro NPOYHOCTh U YCTOHYUBOCTb, PacueThl
TOPU3OHTAJBHBIX NIEPEeMEIICHHH BBIIONHAIOTCS MPH XapaKTEPUCTUKAX TPyHTa
U Harpy3Kax, COOTBETCTBYIOIIUX MPEAEIbHBIM COCTOSHUSAM MEPBOI TPYIIIHL.

7.16.  HecraOwmm3upoBaHHBIE  TOPH3OHTANBHBIE  IIEPEMEIICHUS

COOpYKeHHH U; K MOMEHTY BPEMEHH [ CIIeyeT ONpeeNsTh 110 (hopMyIie

é;rp
(I+-"U)u

é;,crp

U =——%——, (39)

crp

1+

Lcrp

rae 8,,,0,.,,,U, —710 xe. uto B popmyre (34) ;

U — KoHeyHOoe (cTaOMIM3HPOBAaHHOE) IEepeMEIIeHHe
COOpPYIKEHHS, ompenesieMoe o yKa3aHUSIM

PEKOMEHIyEeMOT0 MpUiIoxKeHus 14.

7.17. TlpenenpHble TOPHU3OHTANBHBIC MIEPEMEIICHUSI COOPYKSHUS U, HE
JOJKHBI ObITE 6onee 0,75 Uiy,

rae  Ujy, ~— ~ TOPU3OHTAIBHOE  TIEPEMEINICHHE  COOPYKEHHS,
COOTBETCTBYIOIIEEC JOCTIDKCHHIO TPEACTHHOTO PABHOBECHS]  CHCTEMBI
COOpY’KEHHE—OCHOBaHHE TI0 INIOCKOMY CABHTY W OIpeesieMoe o GpopMyIie

1-n;

Uiim = Wiim, pi (A_) :, (40)

pl

rae ulim,pl — OpeACibHOC MEPEMEUICHUE HITAMIIA;
A

A — nnowans GpyHnaMenTa coopyKeHus;

pl IJIomaab mramiia,

n; — mapameTrp, ONpeAeisieMblii B COOTBETCTBUU C YKa3aHUSIMH
00513aTeIbHOTO TPUIIOKEHHS 3.



PACYET IO JE®OPMAIUAM INVIOTUH
N3 I'PYHTOBBIX MATEPHUAJIOB

7.18. HecTaOmim3npoBaHHBIE OCAIKH U TOPH30HTAIBHBIC TIEPEMEIICHUS
IUIOTHH M3 TPYHTOBBIX MaTEpHaJIOB CIIEIYeT ONMpPEACIATh MO YKa3aHHsM .
7.10 m 7.16. B pacuerax B ciyyae HEOOXOAUMOCTHU JOJIKHBI HCIIOJIB30BATHCS
pEIICHUS] HEIWHEHHOW TEOpUH YHPYrOCTH, TEOPHUH KOHCOJIHMAALMU I
TEOPUH  BS3KOIUIACTUYHOCTU. IIpm  3TOM  HEOOXOOUMO  yUYHUTHIBAThH
3aBHCHMOCTH MPOHUIIAEMOCTH CBSA3HBIX TPYHTOB S7Ep IUIOTHH OT YIUIOTHEHHS
B TIpOIIecce KOHCOJIMIALNH, BOJOHACHIIIEHHOCTH U IPYTHX (haKTOPOB.

7.19. Ocanxy IUIOTHHBI CIEIYET ONPEAENATh Kak CyMMy OCaJlOK ce
OCHOBAHHMS H TEJa.

Ocasiky Tena INIOTHHBI ¥ OCHOBAHHMS JIOITYCKAETCs ONPEAENATh METOAOM
MIOCJIOMHOTO CyMMHUPOBAHHUS 110 PACYETHBIM BEPTUKAIISAM.

Jedopmariiio TpyHTa B KaX/IOM CJIO€ OTPEIEISIOT 0 KOMIIPECCHOHHOM
3aBucuMocTd. Koaddurment nopucroct 1 pacueTHOr0O MOMEHTA BPEMEHH
OIIPEAEIAIOT B 3aBUCHMOCTH OT 3((PEKTUBHOTO HAITPSKECHU.

OcaskaMn ¥ TOPU3OHTAIBHBIMH CMELIEHHUSIMU CKaJbHOTO OCHOBaHUS,
KaK IpaBUIIO, IpeHeOperaroT.

7.20. Pacuetamu onpenensior:

CTPOUTEIILHBIE OCaJaKN Sc — BEPTUKAJIBHBIC TEPEMCIIECHUSA TOYCK
TIJIOTUHBI K MOMEHTY 3aBEPHICHHSA €€ CTPOUTEIILCTBA,

OKCIITyaTallMOHHBIC  OCaaKH Se —/OMOJHUTCIIbHBIC BCPTUKAJIbBHBIC
NEPEMCIICHNUS TOYCK IIJIOTUHBI, MNPOHUCXOAAIIMC C MOMCHTAa OKOHYaHHSA
CTPOUTEIILCTBA 10 MOMEHTA 3aBEPIICHUSA KOHCOJIUAAINU I'PYHTOB OCHOBAHUSL
" TCJIa IIJIOTUHBI,

CyMMapHasi ocajika Sy IpyHTa Tejla INTOTHHBI 1 OCHOBaHMSI.

CyMMapHylo oOcaikKy Tena TIUIOTHHBI M OCHOBaHMS JOIYCKAeTCs
OIIPEAENATh METOAOM MOCIOHHOTO CyMMHUPOBaHUS AJIs yCIOBUH OJHOMEPHOH
33[a4u 110 YKa3aHUSM PEKOMEHyEeMOTr0 MPUIIOKEHUs 15.

CTpoutenbHyl0 OCagKy Sc HEOOXOOMMO OIpENENsITh KaK pa3HOCTb
CYMMapHOW OCaJKH B pPACCMAaTPUBAEMOM CJIOE€ Sy HAa MOMEHT OKOHYaHHMs
CTPOUTEJNILCTBA U SY Ha MOMEHT OTCBIIIKU 3TOT0 CJI0s TPYHTA.

OKCIITyaTallMOHHYI0 OCafKy Se CIEIYeT ONpENeNsATh KaK pa3sHOCTh

CYMMapHOW OcaJKd Sy Ha MOMEHT 3aBepIICHHs KOHCONUAAIMUA H Sy Ha
MOMEHT 3aBEPIICHHUS CTPOUTEIHCTBA MJIOTHHEI.

7.21. Jlna pacyeTa CTPOUTEIBHOTO TOAbEMa B COOTBETCTBHH C
YKa3aHUSAMHU CHuIl 2.06.05-84 HEOOXOIUMO ONPENEINUTh
OKCIUTyaTallAOHHYIO0  OCaiKy TrpeOHS  IUOTHUHBL  Jns  yTouHeHUus
JIOTIOJIHUTENFHOTO 00bheMa TPYHTA, YKIIabIBACMOTO B IUIOTHHY, ONPEICIITIOT
Pa3HOCTh MEXIy CYMMapHBIM CKaTHEM TpyHTa Ha MOMEHT 3aBepUICHUS
KOHCOJIMJIAINN M YKCIUTYyaTaIIHOHHOW 0CaIKU TOUEK KOHTYpa IIOTHHEI.

PACYET NEPEMEIIEHUI
BETOHHBIX ¥ )KEJJE30BETOHHBIX COOPY KEHUM
HA CKAJIBHBIX OCHOBAHMSAX

7.22. Pacuer nepemeleHU COOPYKEHUM, BO3BOAMMBIX Ha CKaJIbHBIX
OCHOBAHHMSX, KaK IPaBUIIO, CIEAYET MPOU3BOAUTE TOJIBLKO ISl COOpPYXKEHHUH |
KJIacca.



7.23. Tlpu pacueTe NEpEMEIECHUH, €CIH Eh< 5 (B, — mmpuna

HAmoOpHOTO ()pOHTA COOpy)eHus, [ — HAOp HA COOPYKEHHE), CIEMYET

B,

paccMaTpuBaTh MPOCTPAHCTBEHHYIO 3a/ady, ecin E 2 5 — miockymw. [pu

3TOM JUIS pacyeTa IEpeMEIICHHH COOPY)KCHHH MOTYT OBITH ITPUMEHEHHI
METOJbl JINHEWHOW U HEJIMHEHHOH TEeOpUM YNPYIOCTH. Y CIOBHAs TOJIIMHA
C)KMMAaeMOT0 €0 OCHOBAHUS B pacyeTax IPUHMMAETCS PaBHOM IIMpUHE

TO/IOMBBI COOpYkeHus b.

Ha cTagum TeXHMKO—IKOHOMHYECKOTO OOOCHOBAaHHSA CTPOHUTENLCTBA
CKaJIbHOE OCHOBaHHE JOIyCKaeTCs paccMaTpuBaTb B BHJIE JHMHEHHO—
JedopMHUpyeMOii cpeibl.

7.24. Ilpu onpeneneHUd TEpPEeMEIIEHUH COOPYXKEHUH CleayeT
YUUTBIBaTh JaBJICHWE TpyHTa (HAHOCOB WM 3achIIKA) HA  JIOXKE
BOJIOXPAHUIININA, 00BEMHBIE (PUIBTPAIMOHHBIE CUIIBI B OCHOBAHUH, HATPY3KH
OT COOpPYKEHUs, NepeaBacMble Ha OCHOBAHUE, M B3BEIIMBAIOLICE ICHCTBUE
BOObl B Oeperax IIpM HANOJHEHMM BojoxpaHwinmma. [lpm pacuere

. h
NEPEMEILEHUN CKIOHOB B Y3KHX KaHbOHAX (E< 2,5 ) cnegyeT yduTHIBaTh

B3BCIIMBAIOIIEE JICHCTBHUE BOJBI U (1)I/IJ'II>TpaL[I/IOHHBIC CUJIBI  IIOCJIC
HanoOJHCHUA BOJOXpaHWUIHUIIA 10 HpOGKTHOﬁ OTMCTKH.

8. HH)XKEHEPHBIE MEPOITPUATHUSA
IO OBECITEYEHHIO HAJTEXKHOCTH OCHOBAHUM

OBECIIEYEHUE COIIPSIZKEHUSA
COOPYKEHHMN C OCHOBAHUEM

8.1 Ilpm mNpOoeKTHPOBaHMH OCHOBAHUH COOpYXEHHI HE0OXO0IUMO
MpeAycMaTpUBaTh ~ MEPONPUATHS IO  CONPSDKEHHIO  COOPY)KEHHS  C
OCHOBaHHEM, O0EeCNeuMBaIONIe YCTOMIMBOCTh COOPYXKEHHs, IIPOYHOCTb
OCHOBaHMA (B TOM YHCie (QMIBTPAMOHHYIO), IOIMYyCTHMOE HAaIpsSKEHHO—
Ie(hOPMHPOBAHHOE COCTOSTHHE COOPYKEHHS M €ro OCHOBaHUS IPH BCEX
PacuUeTHBIX COYETAaHMAX HAarpy30K U BO3JEICTBUI.

Bo Bcex cnywasx NpH NPOEKTHPOBAHUM COMNPSDKEHUS COOPYKEHHUS C
OCHOBaHHEM CIIeyeT yYUTBHIBATh BO3MOXKHOE M3MEHEHHE (PUIbTpallMOHHBIX
XapaKTEPUCTHK U XapaKTEPUCTHK MPOYHOCTH U Ae(hOPMHUPYEMOCTH I'PYHTOB B
Ipolecce BO3BEACHHS U HKCILTyaTallui COOPYKEHHUSL.

8.2. IIpu HpOeKTHPOBAaHUU COMPSIKEHHH COOPYKEHUIl C OCHOBaHHEM
CIeIyeT, KaK MPaBHJIo, IPEIyCMaTPUBATh yAAICHNE UIH 3aMEeHy CIa0bIX (MH
ocialJICHHBIX B MPOLECCE CTPOUTENHCTBA) TPYHTOB C IIOBEPXHOCTH Ha
I'TyOUHY, HIDKE KOTOPOH XapaKTEepUCTUKH TPYHTOB (C YU4ETOM BO3MOXKHOTO
UX YIy4IIEHHS) YIOBIETBOPSIOT YCIOBHAM YCTOWYHUBOCTH COOpPYKEHUS,
IIPOYHOCTU OCHOBAHHS U 33JJaHHOTO (DUIBTPALIMOHHOTO PEXKUMA.

KpyTtr3Ha 0TKOCOB 6€peroBBIX IPHUMBIKAHIH COOPYKEHHH TOJDKHA OBITH
BbIOpaHa U3 yCIOBUI obecredyeHns yCTOMYUBOCTH KaK CaMHX OTKOCOB, TaK H
COOpY’KEHHH Ha MEePUOJBI CTPOUTEIHCTBA U SKCILTYaTaIlHH.

8.3. Ilpu NpOEKTUPOBAHUM COIPSIKEHUS COOPYKEHHUS CO CKAJIbHBIM
OCHOBaHMEM B Clly4yasX, €ClIM yJaleHue TpyHTa OSKOHOMHUECKU
HemenecooOpa3sHo,  AnNs  oOecHedeHWs]  BBINONHEHHS  TpeOOBaHUIMA
YCTOMYMBOCTH COODPYXEHHS WM €ro OEperoBbIX YIOPOB, MPOYHOCTH H
JehopMHPYEeMOCTH OCHOBaHHSA, M yMEHBIIEHHS OOBEMOB yIaleHUs
CKaJIBHOTO TPYHTA CIENyeT pacCMaTpUBATh CIEAYIONINE MEPOIIPUATHUSL:



CHIKEHHE NPOTHBOJAABICHHUS B OCHOBAaHMH HAMOPHBIX COOPYXKECHUH U
0eperoBBIX MacCHBaX MPUMBIKaHHUH;

CO3/1aHHE YKJIOHA B CTOPOHY BepXHero Obea Ha KOHTAKTE COOPYKEHHS
C OCHOBaHHEM,;

CO3/1aHHE YIIOpa B OCHOBAHMH CO CTOPOHBI HIDKHETO Obea;

[IPUMEHEHUE KOHCTPYKIUIA, 00ecHeynBaroIIX Hauboiee
OnaronpusATHOE HANpPABICHWE YCWIMH M BO3JCHCTBHMH Ha OCHOBaHUE H
6eperoBble MPUMBIKAHUS COOPYKEHHUS;

AHKEPOBKY CEKITHI COOPYKEHHS U OEPErOBBIX MPUMBIKAHUH;

UHBEKIIMOHHOE YKPEMJIEHUE TPYHTOB OCHOBaHMSI.

IIpy  HEZOCTaTOYHOH  TEXHMKO—OKOHOMHUYECKOW  3IPPEKTUBHOCTH
YKa3aHHBIX MEpOIPHUATHH JODKHO OBITh IPEXyCMOTPEHO 3ariyOieHue
MIOJIOIIBBI COOPY>KEHHS B O0JIee COXPaHHYIO 30HY CKallbHBIX IPYHTOB.

8.4. Jlna obecrmedeHHs YCTOIYMBOCTH COOPYXEHUH Ha HECKATbHBIX
OCHOBAHHMSX, OOECTICUCHUs IPOYHOCTH U JIOMYCTUMBIX OCaJI0K M CMEIICHUH
IpU TPOSKTHPOBAHUHM COMPSIKEHHS COOPYXKEHHS C OCHOBAaHMEM B
HEOOXOAMMBIX CIIydasx CIeIyeT IperycMaTpUBaTh YCTPOMCTBO BEPXOBOTO H
HHM30BOTO 3YyObEB, JNPCHUPOBAHHE MAJIONPOHHIAEMBIX CIIOEB OCHOBAHHS,
YIIOTHEHHE U HHBEKIMOHHOE YKPEIUIEHHE TPYHTOB M APYTHE MEPOIIPUATHS.

ITpn NpPOEKTUPOBAHUU MOPTOBBIX COOpYKEHHI crefyer
IpeAycMaTpUBaTh B HEOOXOAUMBIX CIIydasx yCTpOWCTBO KaMEHHOI! mocreny,
pasTpyKaromx W aHKEPYIOUIMX  YCTPOHCTB, a TaKXKe  CHITHE
THAPOCTaTHYECKOTO ((PUIIBTPAILIMOHHOTO) AABJICHUS B TPYHTE 33 CTCHKOM.

Jns  coopyXeHHH MeIMOpaTUBHOTO HA3HAUeHMs, I KOTOPBIX B
mpolecce  JKCIUTyaTallid — JOMYCKAalOTCAd  OCYIIEHHE  BOAOTOKA |
IPOMOpPaXMBAHUE BCEr0 WJIM YacTH OCHOBAaHHSA, M BO3BOAUMBIX Ha
IIBUIEBATO—TIMHUCTHIX WM MEJNKHX II€CYaHBIX TPYHTaX B HEOOXOIMMBIX
CllydasgX B TIpOEKTax cledyeT INpeIycMaTpuBaTh COOTBETCTBYIOLIHE
HHKCHEPHBIC MeponpusTus (YCTPOHCTBO ApeHa)kel, MPOTUBOMHUIPAlMOHHEIE
9KpaHBbl, 3aMEHY YacTH I'PYHTa OCHOBAHHMS TPYHTOM TpeOyeMbIX CBOWCTB U T.
I1.), UCKITFOUAIOIIEe BPEAHbIEC MOCIEACTBHSA IPOMOPAKUBAHUS M OTTAaUBAHUS
TPYHTOB JUISl YCTOMYMBOCTH COOPYKEHHS U IPOYHOCTH OCHOBAHMS.

8.5. B mpoekTax OCHOBaHUS TPYHTOBBIX IUIOTHH, BO3BOAMMBIX Ha
HECKATbHOM OCHOBAaHHM, KaK TIPaBHJIO, CIEAyeT MpeaycMaTpuBaTh
MIOJTOTOBKY ¥ BHIPABHWBAHWE OCHOBAHMWS, YHAJICHHE PACTHTEIHHOTO CIOS H
Cllos, IIPOHM3AHHOTO KOPHEBHIIAMH JEpPEBbEB U KyCTOB HIM XOJaMHU
3eMJICPOMHBIX JKUBOTHBIX, a TAKXKe yIaJeHHe TPyHTa, COepIKaIiero 6omee 5
% 1Mo Macce OpraHMYECKHX BKIIOYEHHH WM TaKOe e KOIMYECTBO COJEH,
JIETKO PACTBOPHMEIX B BOJE.

8.6. IIpy DpPOEKTUPOBAaHMM COLPSKCHUN IUIOTUH U3 TPYHTOBBIX
MaTepuarioB C OCHOBAaHHEM CIEAYeT MpeAycMaTpuBaThb MEPONPHATHS
(pacunCTKy TOBEPXHOCTH OCHOBAHMS, 3aridyOJeHHE IIOJOUIBBI IUIOTHHEL,
3aJIe7IKy TPEIIMH B CKaJBHBIX TPYHTaX, IPCHAX W T. I1.), HAIPaBJICHHBIC Ha
obecrieueHHe  yCTOMYMBOCTH IUIOTHH, YMEHBIIEHHE HEPaBHOMEPHBIX
nedopmarii OCHOBaHHMS M COOPYXKEHHS, TpemoTBpamieHue cyhho3un u
HEJIOMMyCTUMOrO  CHIDKEHUSI TPOYHOCTH TpPyHTa OCHOBaHHMA TIPH  €ro
BOJIOHACBIIICHUH U T. 1.

[Ipn 060oCHOBaHHMHM IOITYCKACTCS CTPOUTENHCTBO TPYHTOBHIX IUIOTHH HA
OCHOBAHHUSAX, COJEPKAIUX BOJOPACTBOPUMBIE BKIIOYEHHS M OHOTEHHBIE
TPYHTEI.

8.7. Ilpu mnpOEKTHUPOBAHMUH  COMNpPSDKEHHS  BOJOHEMPOHUIAEMBIX
JNIEMEHTOB TPYHTOBBIX IIJIOTHH, BO3BOAMUMBIX HAa CKalIbHOM OCHOBAaHHUH,
JIOJDKHBI OBITH IPETYCMOTPEHBI YIAIICHHE PAa3pyIICHHOH CKaJBl, B TOM YHCIIE
OTAENBHO JISKAIUX KPYMHBIX KaMHEH M CKOIJIEHWH KaMHEH, pasjienka u



0eTOHHPOBaHME Pa3BEAOYHBIX I'€OJIOTMYECKUX U CTPOUTENBHBIX BHIPAOOTOK,
KPYIHBIX TPEIINH.

Ipn HaJIM4YUH B OCHOBaHHHU BOJIOHEPACTBOPUMBIX,
c1ab0BOIONIPOHAIIAEMBIX ~ CKAJBHBIX TPYHTOB, KaK MPAaBWIO, CIEIyeT
IIpeyCMaTpHBaTh TOJHKO BHIPABHWBAHUE IIOBEPXHOCTH OCHOBAHHUS IO
IIOJIOIIBOY BOJJOHETIPOHHUIIAEMOT'0 3JIEMEHTA IIOTHHBL. B ocTanpHBIX cirydasx
CIEIyeT, Kak IpaBHIO, NPEIyCMaTpuBaTh CIICAYIOIIHE MEPOIPHSTHSA:
YCTPOHCTBO OETOHHOW IUIMTHI, HOKPBITHE CKAJIBI TOPKPETOM, HHBEKIHOHHOE
YIDIOTHEHHE 9acTH OCHOBaHWA, TIPUIIETAIOIICH K  TOJOIIBE
BOJJOHEIPOHMIIAEMOTO 3JIEMEHTa.

Ha yuacTtkax compspkeHus IIpOTUBO(IIIBTPAIMOHHBIX —3JIEMEHTOB
TPYHTOBBIX IIIOTHH C HAKIOHHBIMH HEPOBHBIMH ITOBEPXHOCTSIMH CKAJIBHBIX
OeperoB B IMPOEKTaX CIEAYET NpeIyCMaTpHBaTh NOCTEIIEHHOE YIIOJOXKEHHE
OTKOCa OeperoBoro NPHMBIKAHMSA OT TPeOHSA IUIOTHHBI K OCHOBaHHIO Oe3
PE3KUX MeperoMoB NpopHIst, C HAUMEHBIIMM 3KOHOMHYECKH 000CHOBAaHHBIM
O0IMM HAKIOHOM NpHUMBIKaHUS. I[Ipu 3TOM crnemyeT, Kak IIpaBHIIO,
IIpeyCMaTpPHBaTh CPEe3Ky BBICTYIAIOIINX YYaCTKOB OTKOCA M 3aIlOJHEHHUE
yriTyGieHnit GETOHOM.

Ha yd9acTkax compspKeHHs ¢ OCHOBAaHWEM dacTe MpoQuis IUIOTHHEL,
BBINOJIHSIEMBIX 13 Oojlee  BOJONPOHMIIAEMBIX ~ MaTepUalioB,  4YeM
IpOTUBOGUIBTPALIHOHHBIE YCTPOIICTBa, yAaneHue pa30opHON pa3pyIIeHHOH
(BBIBETpENON) CKAJIBI HE 00S3aTENIBHO.

8.8. B mpoekre OCHOBaHMI COOpYKEHMH JOJDKHBI OBITh yKa3aHBI
MepompusiTHs,  oOecHedMBalollde  INpeAOoTBpalleHHe B IIpoIecce
CTPOMTEIBCTBA IIPOMEP3aHUs, BEIBETPHBAHUS, Pa3yIIOTHEHHS U Pa3KIDKCHUS
TPYHTOB, a TaKXKe MCKIFOYAIONIIE BO3MOXKHOCTD (DHIBTPAIMY HATIOPHBIX BOX
gepe3 IHO KOTIOBaHa.

8.9. 'myOuHy 3a10KEHHs MOIOMIBBI COOPYXEHHH CIEAyeT IMPUHUMATh
MHHHMAJIbHO BO3MOXKHOM C y4eTOM:

THUITa ¥ KOHCTPYKTHBHBIX 0COOCHHOCTEH COOPYKeHHIH;

XapakTepa Harpy3oK U BO3JICHCTBHH Ha OCHOBAHHE;

TEOJIOTHYECKUX YCJIOBHUI IUIOIIAJKUA CTPOMUTENIBCTBA (CTPOUTENBHBIX
CBOWCTB TPYHTOB, CTPYKTYpHl OCHOBAHHMS, HAJIMYUsI  OCIAOICHHBIX
MIOBEPXHOCTEH — CIIa0BIX MPOCIOEB, 30H TEKTOHUYECKUX HAPYIICHUH U 1p.) ;

TOTOrpapUIECKUX YCIOBUI TEPPUTOPUH CTPOUTEIBCTBA;

THAPOTCOJIOTHYECKUX ~ YCJIOBUH  (BOJOIPOHMIIAEMOCTH  TPYHTOB,
HAIoOpOB, YPOBHEH U arpecCHBHOCTH I'PYHTOBBIX BOA U Ip.) ;

001acTH pa3MbIBa TPYHTOB B HIKHEM Obede;

TITyOUHBI CE30HHOTO ITPOMEP3aHUsI U OTTaHBaHUS TPYHTOB;

CYIOXOJHBIX YPOBHEH BOIBI U Ap.

IIpumeuanue. i MEIMOPAaTHBHBIX T'MIAPOTEXHUYECKUX COOPYKEHMH JOIyCKaeTcs

MPHHAMATE TTyOUHY 3aI0)KEHHS MX TIOAOIIBEI HE3aBHCHMO OT ITyOHHBI IIPOMEP3aHHs, TIPH STOM
HE0OX0/IMMO yUHUTHIBATh yKa3aHus 1. 8.4.

8.10. IIpy npoeKkTHPOBaHUHN COTPSKCHUH OCTOHHBIX U JKeIe300eTOHHBIX
COOpPY’KEHHI CO CKAIbHBIM OCHOBaHUEM CIIEyeT IpeaycMaTpUBaTh:

JUISL OJHOPOJHBIX OCHOBaHMH — ynaJeHHe HHTEHCHUBHO BBIBETPEINBIX
IPyHTOB  (pa30OpHOrO  ClOSI), HWMEIOIMX HU3KHE IPOYHOCTHBIC |
nedopMaroHHbIe XapaKTePUCTUKI u ciabo MOAJAOIIUXCS
OMOHOJIMYMBAHUIO M3—3a HAJWYMs TIMHHUCTOrO 3allOJHUTENS B TPELIMHAX
(mpu 060CHOBAaHHHM JOIYCKAETCS YAATATh ClIadble TPYyHTHI TOJIBKO C HU30BOU
CTOPOHBI COOPYKEHHS);

JUISL HEOJJHOPOJHBIX OCHOBAaHHMH, MMEIOIIMX KPYIHbIE HApPYIICHUS |
obyacTi TITyOOKOro M30MpATENbHOTO BHIBETPHUBAHMSA, — YNAICHHE TPYHTA,
00BEM KOTOPOrO ClieqyeT NPHHMMAaTh Ha OCHOBE pE3yJbTaTOB aHAIM3a



HamNpsDKEHHOTO COCTOSIHUSI M YCTOMYMBOCTH COOPYXKEHHSI C  y4ETOM
BO3MOKHOTO YKPEIICHHSI OCJIAOJICHHBIX 00JacTeil OCHOBAHWS W 3aJCTKU
TpPEILIUH.

3AKPEIUVIEHUE ¥ YIVIOTHEHUE T'PYHTOB OCHOBAHMI

8.11. 3akperuieHue U yIJIOTHEHUE I'PYHTOB B OCHOBAHUM COOPYXKEHUH
clemlyeT  IpelycMaTpuBaTh  JUI  U3MEHEHHMS ~ NPOYHOCTHBIX U
JeOpMAIOHHBIX XapaKTEPUCTUK TPYHTOB C IETBIO IOBBIICHUS HECYILEH
CITIOCOOHOCTH OCHOBAaHWH, yMCHBILICHHUS OCATOK M CMEIICHUH, a TakKe s
obecrieueHus Tpebyemoit MPOEKTOM BOJIONIPOHUIIAEMOCTH u
(GUIBTPAIIOHHON TIPOYHOCTH.

B kauecTBe MepONpHATHH 1O M3MEHEHHIO IPOYHOCTHBIX U
JeOpMAIIOHHBIX ~ CBOHCTB TPYHTOB MOTYT OBITh  PEKOMCHOBAaHBEI
LEMEHTaIMs, XMMUYECKHE METOABI 3aKPEIUIEHUs], 3aMOPaKUBAHUE TPYHTOB,
MEXaHHYeCKOoe YIUIOTHEHHUE, JPEHUPOBaHIE MacCHBa, YCTPOWCTBO HAOMBHBIX
CBall U T. A.

3akperieHue M YIIOTHEHHWE TPYHTOB B OCHOBAHHM BOJOMOANOPHBIX
COOpYKEHMH, TpeaycMaTpUBaeMble B IPOEKTE€ C MENbI0 YMCHBIICHHS
(GUIBTpanUK 10T COOPY)KCHHEM HMIIM B OOXOJ €T0 M YCTPAaHEHHS OIACHBIX
MIOCJIEACTBUI ¢bunpTpanyy, JIOJDKHBI BKJIIOYaTh YCTPOHCTBO
MIPOTHBOGMIBTPAIMOHHBIX TIperpax (3aBec, 3yObeB, NITYHTOBHIX PSIOB,
,,CT€H B IpyHTe", IOHYpOB U Jp.), a TaKKe MEXaHW4eCKOe U MHBEKI[HOHHOE
YIJIOTHEHHE TPYHTA.

IIpumeuanue. Ilpy NpoeKTUPOBAHUU YKPEIUIEHUs] OCHOBAHUS CIELYeT yYUTHIBATh, UTO
M3MEHECHHE IPOYHOCTHBIX M Je(OPMALMOHHBIX XapaKTEPUCTHK TPYHTOB BJEYET 3a COOOM
H3MEHEHHE X (QUIBTPALMOHHBIX CBOICTB M HAOOOPOT.

8.12. Ilpu npOEKTUpPOBAaHWU  MOANOPHBIX  COOPYKEHHUH  IpH
HEOOXOAUMOCTH CcleAyeT NMpeaycMaTpUBATh B NMEPBYIO OUYepe/b 3aKperIeHUe
TPYHTOB B O0JIACTH, IPUMBIKAIONICH K HU30BOW I'PaHHU COOPYKCHHUS, a TaKXKe
3aKpelieHHe M YIUIOTHEHUE BBIXOHOB B IIPeAenax KOHTYpa COOPY)KEHHS H
OCHOBAHHUS KPYNHBIX TPEIINH, TEKTOHHYECKUX 30H U JPYTHX Pa3pBIBHBIX
HapyIIeHNH ¥ TIPOCJIOEK OCIa0JeHHBIX TpyHTOB. CIUIONIHOE YCHIICHHE
OCHOBAHHUS JIOJKHO OBITH 000CHOBAHO.

IIpu mnpoexTupoBaHuM MNOANOPHBIX coopyxeHui I u II kimaccos
omnpeneneHe crocoda 1 00beMOB paboT MO YKPEIUIEHHIO OCHOBAHHUS JIOJDKHO
O0OCHOBBIBATBCSL ~ pacueTamu, a I coopyxeHmid [ kmacca mpu
HEOOXOJMMOCTH — M 3KCHEPUMEHTAILHBIMH HCCIICIOBAHUSIMH HAIPsHKCHHO—
JeopMUPOBAHHOTO COCTOSHHS COOPY KEHHSI 1 OCHOBAHHS.

Juis coopysxenmii 111 u IV xitaccoB Ha Bcex CTaausaX IPOEKTUPOBAHMUS, a
Taroke Anst coopyskeHuil I u Il kaccoB Ha cTaauyM TEXHHKO—KOHOMHUYECKOTO
000CHOBaHUS CIOCOOBI W 00BEMBI PAadOT IO YKPEIUICHWIO OCHOBAHHMS
JOIYCKAeTCs yCTaHABIUBATH 110 aHAIOTaM.

8.13. Ilpu  mnpOEKTUPOBAaHMM  TMOPTOBBIX  COOPYKEHMH  Ha
CHIIBHOIC(POPMHUPYEMBIX u cJ1a00TPOYHBIX TpyHTax clemyer
MpeAyCMaTpUBaTh 3aKpEIUIEHHE TPYHTOB B 30HE OTHOpa Mepe] JIMLEBOH H
aHKEpPHOW CTeHaMH, a Takke B Ipejenax 3achIIKH. B 3ToM ciydae crmocod
3aKpeIUIeHHsT Ha CTAaAWH TEXHHKO—3KOHOMHYECKOTO OOOCHOBAHHS TaKXKe
yCTaHaBIUBaeTCsl 1O aHamoraM. Ha cTaguax mpoekTa u  paboueif
JOKyMEHTAIINH CIIOCO0 YKPEIUICHUs TPYHTa U 00BeM paboT ONpeAeIioTCs Ha
OCHOBE PacyeTOB M IKCIIEPUMEHTAIBHBIX UCCIEI0BAHUII.

8.14. VcrpoicTBO  mpOTHBOGMIBTPAIMOHHBIX  3aBec  (mperpan)
00s13aTeIbHO B TeX CIydYasX, KOTAa OCHOBAaHHE CIOXKEHO (MIBTPYIOIUMHU
c1aboBONOYCTOMUMBEIME M OBICTPOPAacTBOPUMBIMH ~ TpyHTaMu. llpu
BOJIOCTOMKHX IPYHTAX yCTPOUCTBO 3aBECHI JOJDKHO OBITH OOOCHOBAHO.



I'myOuHy ¥ IUpHUHY NPOTUBOPHUILTPAIIMOHHOW 3aBECHl  CIEAYET
00OCHOBBIBATh ~ PAacyeTOM  WJIM  PE3yNbTaTOM  OKCHEPUMEHTATBHBIX
HUCCIEIOBAHUI.

IIpy TpPOEKTHPOBAaHWM CKATBHBIX OCHOBaHWA OETOHHBIX IUIOTHH
peKoMeHayeTCs paccmarpuBaTh BO3MOKHOCTH pacrnoyioxKeHus
MIPOTUBOQUIBTPAIIMOHHBIX 3aBEC 3a MpeesiaMH 30Hbl TPEIIMHOOOPa30BaHUS
0T HATOPHOM TPAHBIO, a TAK)KE UX HAKJIIOHA B CTOPOHY BEpXHETo Obeda.

IIpumeuanue. IIpoexktupoBanue MOJI3¢€MHOT O KOHTYypa, B TOM yucie
MPOTHBOGMIBTPAIIMOHHBIX 3aBEC W JpEHaKei, OIDKHO BBIONHATECS B COOTBETCTBHH C
TpeboBanusiMu CHull 2.06.06-85 u CHull 2.06.05-84.

8.15. Ha yuyacTke compsbkeHMs 3aBeChl C MOMAONIBON COOPYKEHUS B
LEensX INpeJoTBpalleHus (QuIbTpanuud B 30HC HAMOONBIINX TPAIUCHTOB
Hafopa B MPOEKTE CIEAyeT NpeayCMaTpuUBaTh MECTHOE YCHJIEHHE 3aBECHI
JOIOJIHUTENPHBIMA ~ PIJaMH  HETTyOOKHX CKBAaXHH, paclojaraeMbIX Yy
HAITOPHOI TPaHU COOPYKEHHS, apauICIbHON OCHOBHOMY PAAy (WIIH psaam)
CKBaXHH, WIM B TMpeAenax caMoi 3aBechl. PaccrosHue MexIy
JIOIIOJIHUTENIFHBIMYA CKBOKHHAMM JOIyCKAaeTCd NPUHUMATh OOJBIINM, UYeM
MEKIy OCHOBHBIMH CKBaKHHAMH B 3aBECE.

8.16. B MecTtax cOIpsDKEHUSI NPOTUBO(GMIBTPALMOHHBIX YCTPOWCTB
(3yOneB, auadparm, HIMyHTA W T.J.) C OCHOBAaHMEM WJIM Oeperamu CIeAyeT
MpeAycMaTpuBaTh TINATENbHYIO YKIaAKy M YIUIOTHEHHE TPYyHTa C
IOpUMEHEHHeM A 3ToM 1memu Oonee ycToiumBoro Kk cyddosmu u
IUTACTUYHOTO TPYHTA, CIIOCOOHOTO KOJNBMATHPOBATh TPEIIWHBI B CKAIBHOM
OCHOBaHUM.

8.17. B nmpoekTax 0CHOBaHMi BOJOMOANOPHBIX COOPY>KEHHH B KaueCTBE
MEpOIIPUATHS MO CHIKEHHIO NPOTHBOJABIICHHUS CIEIyeT IpexycMaTpuBaTh
YCTPOMCTBO JpeHaka. B CKambHBIX OCHOBAHUSIX JpEHaXX CIexyeT
pacronararh IJIaBHEIM 00pa3oM cO CTOPOHBI HAIIOPHOM TPaHH COOPYXKEHUS, a
IIPH HEOOXOANMOCTH — M B CPEIHEH YaCTH €ro MO/IOMIBHI.

MPUJIOXKXEHUE 1
Pexomendyemoe

KJIACCUPUKALINSI MACCHUBOB CKAJIBHBIX TPYHTOB
Tabmuma 1

Knaccudukanust mo TpemmHOBATOCTH

CrerneHp TPEIMHOBATOCTH | Monyib TpenuHoBatocTH | [lokazaTens kauecTBa
jM,- nopozast RQD, %

OueHb Menee 1,5 90-100

C1abOTpPEIIMHOBATHIC

CrnaboTpenriHOBaThIe Or1,5m05 75-90

CpenHeTpemuHoBaThIe Ot 5 n1o0l0 50-75

CUIBHOTPEIMHOBATHIE Ot 10 mo 30 25-50

OueHb Cs. 30 0-25

CHJIbHOTPELIMHOBATHIE

]\/Ij— YHUCIIO TPELUH Ha | M JIMHUM U3MEPEHUs] HOPMAJIBHO TJIaBHOM HIIH
TJIaBHBIM CHCTEMaM TPEIIHH;

RQD - orHoueHne oOuiel AIMHBI COXPAaHHBIX KYCKOB KepHa JJIHMHOM
6onee 10 cM k JuIHHE TPOOYPEHHOTO HHTEPBAIa B CKBAXKHHE.

Ta6mmma 2



Kaaccuduxanusi Mo BoJONPOHHIIAEMOCTH

Crenenb Koappunuent VY aenpHOE BOAOIOITIOUICHUE
BOJIONPOHHMIAEMOCTH | husnbrparuu Kk, M/cyT q, n/mMuH
IIpakTHyecku Menee 0,005 Menee 0,01
BOJIOHETIPOHHUIIAEMBIC
CnaboBoaonpoHHUIIAC- Ot 0,005 10 0,3 Ot 0,01 10 0,1
MEIE
Bogpomponunaemsie 01 0,3 103 Or 0,1 1o 1
CHJIbHOBOJONIPOHULIAE Ot 3 1o 30 Or1 go 10
MEBIE
OueHb Cg.30 Cs. 10
CUIIbHOBOJIOTIPOHUIIAE
MbIE
Tabmura 3

Kiaaccndukanust no gepopmMupyemMocTu

CrerneHp 1e(OpMUAPYEMOCTH

Monyns nedopmannu maccusa E, 10° Mna
(10° xre/em?)

OueHb Cs. 20 (200)
cnabomeopmupyemble

Crnabonepopmupyembie Ot 10(100) mo 20 (200)
CpennenedopmupyemMbie Ot 5 (50) mo 10 (100)
CunpHOACDOPMUpYEMEIE Ot 2 (20) 1o 5 (50)
Ouenb Memree 2 (20)
CHJIbHOIE)OpMHUpPYEMBIE

Ta6mmma 4

Kunaccuduxanus no creneHu BbIBETPeJIOCTH

CreneHb BBIBETPEIIOCTU

Kos¢duument suisetpenoctu k,

CUIIBHOBBIBETpEIbIE
BriBeTpenbie
CraboBBIBeTpETIbIC
HeseiBerpensie

k,, — oTHOUTEHHNE TLOTHOCTH BHIBETPENOro 06pasiia rPyHTa K IIOTHOCTH
HEBBIBETPENOro 00pasiia TOro ’ke IpyHTa.

Mesnee 0,8
Ot 0,8 10 0,9
010,9 10 1,0

1,0

Tabmnuua 5
Kaaccudukanus no xapakrepy HapyumeHust
XapakTep HapylleHUs MouiHoCTb 30HbI IIpoTsxeHHOCTH
CIUIOUTHOCTH MacCHUBa JpOOJICHUS pa3IoMOB HapyILICHUS
WM MIMPHUHA TPEIUH

Pasznowmsr | mopsiaka — COTHH U THICSIYH METPOB COTHH ¥ THICSTIH
r1yOUHHEIE, KHJIOMETPOB
celicMOTeHHbIE
Pasznowmst Il mopsigka — JlecsATKM U COTHU JlecsTKU U COTHH
r1yOuHHEIE, METpPOB KHJIOMETPOB
HeCceHCMOTeHHbBIE 1
YACTUYHO CEHCMOTCHHBIC
Paznowmer 111 nopsaaka MeTpsl U JeCITKH Kunometps! u necsatku




METpPOB KHJIOMETPOB
Paznowmsr IV nopsinka HecsaTku u coTHH COTHH U TBICAYH METPOB
CaHTHUMETPOB

Kpynnsie Tpemunst V Cs. 20 MM Cs. 10 M
HopsiiKa
Cpennue Tpemmusl VI 10-20 mm 1-10 M
HopsiAKa
Mernkue Tpemunsl VII 2-10 MM 0,1-1 m
TopsiIKa
Tonkue Tpemunsl. VIII Memnee 2 mm Menee 0,1 MM
TopsIKa

MMPUJIIOXEHMUE 2

Obsi3amenvhoe

METO/JUMKA OIIPEJEJEHUS HOPMATHUBHBIX U
PACUYETHBIX 3HAUEHHU XAPAKTEPUCTHUK ITIPOYHOCTH tg Q

u ¢ IO PE3YVJIBTATAM UCIIBITAHAMA METOJIAMHU CPE3A
(CABUI'A) U TPEXOCHOI'O CXKATUA

HopmaTuBHbIe 3HaYeHHs XapaKTEPHCTHK tg (), M C, MO pe3ylbTaTaMm
UCTIBITAaHA METOJIOM Cpe3a BBIYHCIIIIOTCS 110 (hopMynam:

n

n n
”Z TimiOi — Z Tlim,i Z G;
im1

i=1 i=1

n n
2 2
n2.0-(20)
i=1 i=1

teg, = ; (1

1 n n
6= Q. Tims — 120, 2,5)). @
i=1 i=1

Ilpu momyvennn ¢, < 0 cnenyer npuHATh C, = 0, a 3HaYeHme tg @,
BHOBB BBIYHCIIHTH 110 (hopMyIte

Z Uim,i O;
tgq)n = l:1n ° (3)

2
N
i=1

B dopmynax (1) —(3) :
O, Ty, ~TIAPHBIC  YACTHBIC 3HAYCHUS CPEIHMX HOPMIbHBIX M
NpeaeIbHBIX KAaCATENbHBIX K IUIOCKOCTH CIBUTa HATIPSDKCHHH,
MOJTYYCHHBIC B OTACIBHBIX UCITBITAHUSIX;
1 — 49UCIO MApHBIX 3HAYEHMH O, U Ty, BKIIOUECHHHIX B OJHY

COBOKYITHOCTb (71 TOJDKHO OBITH HE MeHee 6 ).
Jis onpeneneHus HOPMATUBHBIX 3HAYCHHM XapaKTEPUCTHK tg @, M Cy
IO pe3yNIbTaTaM HCIIBITAHUH METOIOM TPEXOCHOTO CXKATHS IPeABaPUTEIHHO
Heo6x0auMo Berucuth Kodduimentsr N u M no popmynam:



n n n
nz O3 1im,i O lim;i — Z O3 lim,i Z O lim,i
i=1 i=1 1

N=— ’ = ; (4)

n n
2 2
”Z O3 fimj — (Z O3 limy)
= im1

1 n n
M = ;(Z Ol tim; — NZ G?),lim,i)' ©)
i=1 i-1

IIpu nomyuennun M < 0 crenyer npunate M = 0, a kosdpuuuent N
BBIYMCIIHTL BHOB MO (hOPMYJIE

n
Z O3 1im; O1 Jim,i
ol

N =+ ; ©)
2
Z O3 lim,i
i=1
B dopmynax (4) —(6) :
O jimj> O3 jim; — UACTHBIC NPEICIbHBIC 3HAYCHUS MAaKCHMAIBHBIX H
MHHHAMAJIbHBIX ~ HANPSKCHUH,  NOJy4YeHHbIE B

OTACIBHBIX UCIIBITAHUAX
N — YuCJI0 MapHBIX 3HAYCHUI O-l lim.i 0'3 lim.; » BKJIFOUCHHBIX

B OJTHY COBOKYITHOCTb (71 TOJDKHO OBITH HE MEHeEe 0).

HopmatuBHble 3HaveHus tg@, W C, TO HAWICHHLIM 3HAYECHHAM

koa(ppuumentor N u M cremnyer onpeaensrts no GpopMymam:

N -1

g9, = ; (7
24N
M

= 8
¢, ZW (8

PacueTnple 3HauCHHWS TPOYHOCTHBIX XapPaKTEPUCTHK tg @, , W C[j B

COOTBETCTBUM C YKazaHUSAMH TH. 2.7 U 2.16 MOKHBI BBIYUCIATBCS MO
dhopmymam:

189,
18Q; = y 5 9
g
cl’l
Cry=—". (10)
g

Ilpu BelUMCNEHMAX 3HAUeHWH tg @, u Cy B Qopmynax (9) u (10)

ClIe/lyeT npuHuMaTh ¥, = 1.



Ilpu ompenenenuu 3HadeHuii tg @, u ¢; no popmynam (9) u (10) npu
HCTIONE30BAHMH PE3YIIBTATOB HCIBITAHAN METOIOM Cpesa Kodpuuuent y

CIIeTyeT BEYHCINTD MO GopMyIIe

7/ _ Tn,min + Tn,max (1 1)
g - _ _ .
Tn,min 5r,min + Tn,max 5r,max
z-n,rnin ~ Y% min z.n,max - 5I,max
Ecmun < ,To BMecto Qopmymsr  (11)
O-min O-max

CIIeTyeT UCIIONB30BaTh (OPMYITY

(Tn,min + Tn,max )O-max (12)
(Tn,max - é;',max )(O-min + Gmax)

Ve =

Bxonsmue B Gopmyner (11) u (12) 3HaveHust 7 T ciemyer

n,min u n,max

OIIPEAEIATH 10 (OpMyIIaMm:;

Tn,min = cn + Gmintgwn > (13)

Tn,max = cn + O-maxtg¢n; (14)

B dopmynax (12) — (14) :
O, O

min > Y max

MHWHHUMAJIbHOC W MAaKCHMaJIbHOC 3HAYCHHA HOPMAJbHBIX

HaNpsDKEHUI Ha MOBEPXHOCTH CIBMIA, OPaHUYUBAIOIIHE
pacuUeTHBIH qUana3oH 3TUX HAIPSKEHUN.

Bxomsmue B dopmynst (11) um (12) noBepurenbHbIE HHTEPBABI
0, 0, JIOJDKHBI BBIYUCIIATHCS 10 (hopmyie

7,min % ~'7,max

\2
5=VST I+ n(oc-o)

"V 6oy

(15)

rae V' — xo>dduiment, NMpUHAMAaeMBIi MO TaONHIE B 3aBUCHMOCTH OT
mapamerpa A , Beraucnsemoro no dopmyine (18), oT umcna creneneii

cBobonel K = 7 — 2 u OT ONHOCTOPOHHEH JOBEpUTENLHOM
BEPOSITHOCTU (X (ee clielyeT mpuHUMaTh paBHOi 0,95);
— 1 n
o=—2.0; (16)
n e

O = O-min — IIpYU BBIYUCJIICHUN 5

7,min ?

O = o—max — IIPpU BBIYUCIICHUHN 5

7,max

1
Sr = Z(Cn + O-itggon - z-limz‘)z 5 (17)
n-2°75 ’



B popmyne (17) n —2 cnemyeT 3aMeHUTH Ha X — 1, eCITM IPUHATO C; =

0, a 3HaueHue fg ¢, BBHIYMCIEHO 1O hopmyie (3) ;

e

A==l1

1

1+nGD

2| Ja+nGH(A+nD?)

D=

Gmin - O

n _
Z (Gi - G)
i=1

O, — O

max

,/i(q«—&)z

(18)

(19)

(20)

IIpy wcmonb30BaHUM PE3YJIBTATOB HCIBITAHMNH METOIOM TPEXOCHOTO
CKATHA  3HAYCHHE KOYPUUMEHTa ), CIEAYeT ONPEACNATh, HCIONB3Ys

3apucumoctH (11) —(20), 3aMeHHUB B HUX

T

n,min ?

T

n,max 2

o,

7,min ?

COOTBETCTBCHHO Ha

O-l,n,min s Gl,n,max b

)

0,

0

c

T,max?’ n?

ol,min®"~ ol,max?

PJ,Ivl,cr3ﬂnm,c7

3,max’

3nauenue koddppunuenta V upn o =0,95

tg¢n H O-min s O-max ,O, O-l s z.lim,i s Sz‘

O3.1im s O3 i 15 O im.i» O

=

0NN L AW

11
12
13
14
15
16
17

0,5

2,94
2,61
2,44
2,34
2,27
2,22
2,18
2,15
2,13
2,11
2,09
2,08
2,07
2,06
2,05

0,55
2,98
2,64
2,47
2,36
2,29
2,24
2,20
2,17
2,15
2,13
2,11
2,10
2,08
2,07
2,06

0,6

3,02
2,67
2,49
2,38
2,31
2,26
2,22
2,19
2,16
2,14
2,12
2,11
2,10
2,09
2,08

0,65
3,05
2,70
2,51
2,40
2,33
2,27
2,23
2,20
2,17
2,15
2,14
2,12
2,11
2,10
2,09

0,7

3,09
2,72
2,53
2,41
2,34
2,28
2,24
2,21
2,18
2,16
2,15
2,13
2,12
2,11
2,10

A
0,75
3,11
2,74
2,54
2,43
2,35
2,28
2,25
2,22
2,19
2,17
2,15
2,14
2,13
2,11
2,11

0,8

3,14
2,75
2,55
2,44
2,36
2,30
2,26
2,23
2,20
2,18
2,16
2,14
2,13
2,12
2,11

0,85
3,16
2,76
2,56
2,44
2,36
2,31
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11

0,9

3,17
2,77
2,57
2,45
2,36
2,31
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11

0,95
3,18
2,78
2,57
2,45
2,36
2,31
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11

1,0

3,19
2,78
2,57
2,45
2,36
2,31
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11

ol



18 2,04 2,06 2,07 2,08 2,09 2,10 2,10 2,10 2,10 2,10 2,10
19 2,03 2,05 2,06 2,07 2,08 2,09 2,09 2,09 2,09 2,09 2,09
20 2,03 2,04 2,06 2,07 2,08 2,08 2,08 2,09 2,09 2,09 2,09
25 2,00 2,02 2,03 2,04 2,05 2,06 2,06 2,06 2,06 2,06 2,06
30 1,99 2,00 2,02 2,03 2,03 2,04 2,04 2,04 2,04 2,04 2,04
40 1,97 1,99 2,00 2,01 2,01 2,02 2,02 2,02 2,02 2,02 2,02
60 1,95 1,97 1,98 1,99 1,99 2,00 2,00 2,00 2,00 2,00 2,00
80 1,94 196 1,97 198 1,98 1,99 1,99 1,99 199 1,99 1,99
>100 1,94 195 196 1,97 198 198 1,98 198 198 1,98 1,98

ITPUJIOXEHUE 3
Obsz3amenvHoe

ONPEJEJEHUE MOJYJEW TE®@OPMAIIMNA OCHOBAHUI
JIJIsSI PACUETA IMMEPEMEIIEHUA COOPYKEHUM

1. B 3aBucuMocTM OT BHIOB COOPY)XKEHHH U CXEM pacyera
HepeMeNIeHui MPUHUMAIOTCA pa3IHdHble 3HAYEHHS MOAyIeH nedopmaruu
Ei( E,i, Esi ) Ey 3a ucxomHble NPUHAMAOTCS 3HAYCHHS MOZIYIICH,
OIIpe/ieTIeHHbIE KOMIIPECCHOHHBIMH HCTIBITAHUAME M HOJEBBIME OIIBITAMU
Ha IITaMIIaX.

2. Moayns npepopmanmn i-ro cnos E; cnemyer ompemensats 1o
dhopmymam:

E, =E' f,m,; (1)
o,—0
E=——~I(l+¢), ©)
€~
rae E'; — monyns nedopmaryu nepsuunoit (E°,;) wm sropuunoit(E’ ;)
BETBU KOMIIPECCHOHHOM KPUBOM;
2v°
ﬂO,i =1- 5 3)
I-v
my = mcmpl; (@)

€] — K03(p(HUIUEHT MOPUCTOCTH I'PYHTA, COOTBETCTBYIOIIMH HAIIPSHKCHHUIO
OT COOCTBEHHOTO Beca IpyHTa B CEpENHHE [—TO CIIOSI OCHOBAHHS

O =Vu%s
€, — KOO GHITIEHT MOPHCTOCTH TPYHTA, COOTBETCTBYIONIMH CyMMapHOMY
HalpsKeHUuo O, = ¥,Z; + O,(O, — HalpsKeHHe OT Beca

COOPYXKEHHs! B CEPEIHHE [—TO CIIOS OCHOBAHM);
v — KO3 (PUIMEHT NONEePEeyHOro paciupeHus TpyHTa i—T0 CIIOs;

Mp; — K03()QUIMEHT, TPUHUMAEMBIH [ MBLICBATO-TIHHUCTBIX TPYHTOB
pPaBHBIM OTHOLICHHIO MOAYIs JedOopManid, ITOIYYEHHOTO IIpU
UCTBITAHUM TPYHTOB INITaMIAaMH, K MOy jaedopmaruy,
MIOJTYYCHHOMY ITPH KOMITPECCHOHHBIX MCTIBITaHUAX. IIpH OTCyTCTBHI
YKa3aHHBIX JaHHBIX KO3()(QULIMEHT 771, IS IbLICBATO—TIMHUCTHIX
ITPYHTOB TBEPJOM M IONYyTBEPAOH KOHCUCTCHLUH JIOIyCKaeTcs
IpUHAMATE 10 YepTeXy B 3aBHCHMOCTH OT Kodddummenra
MOPUCTOCTH € W ToKasarens Tekydectw [ Jlns mmimeBato—



TJIHHUCTBIX TPYHTOB IUTACTUYHBIX KOHCHCTCHIIMH ¥ IIeCUaHBIX
IPYHTOB KO3(Q(MHULMEHT 171,] IPUHUMAETCA PABHBIM 1;

06

i
L)
|

3,5' El - urB
3le =10

hE"| = 1,2
1.4

-
|

[ %]
5
now

0.25 0.5 0,75 1

I'padux n1s onpenenenus ko3puuUeHTa H)y)

me — KO3QQUIMEHT, YYNTHIBAIOMMH pa3Mepbl (yHIaMEHTa WU
MIPUHUMAEMBII PaBHBIM | JUIA COOpPYXKEHHH, UMEIONINX IIHPHHY
menee 20 M MM miomans MeHee 500 M’ B APYrHX CIydasx

KO3 PHIIUECHT 11, onpenensaeTcs mo hopmysie

mc,i - AO) > ( )

2
rne A — nnomans ¢GyHnamenta, M, onpefensemas Ans (yHIAMEHTOB C

COOTHOIIEHHEM ZS 3kak A = [b, a nna dynaamentos ¢

2
COOTHOILICHHEM Z>3_ kak A = 3b°;

A — nnomae, pasHas 1 Mm%
1; — TmapaMeTp, ompejeiAeMblii 10 pe3ylbTaTaM HCIBLITAHUI I-TO CIOS

IPYHTA ABYMs IITaMIaMHU pasnuusbx miomanaeit A1 u Ay noa oxHoi
U TOU K& Harpy3Koi 1o Gpopmyie

Asu

=1-21
n, g(Asz,,.

/1 A 6
) /1800 ©

B bopmyie (6):



As, ;,As, ; — npupaienns ocanok wramnos ¢ mwiomassivu A1 u As or
JIOTIOJTHUTENLHOTO JAaBIEHHs 110 Pe3y/IbTaTaM UCIBITAHUIH

1-TO CJI0S1.

HpI/I OTCYTCTBUU JAaHHBIX MITAMIIOBBIX HUCTIBITAaHUHN JOITyCKacTCA
MPUHUMATH CJICAYIOLINWEC 3HAYCHUS NapaMeTpa /1; Aj1s1 TPYHTOB:

bLIEBATO—TJIMHUCTHIX JICAHUKOBBIX........0,2
OCTaIIbHBIX IBLIEBATO—TIMHHUCTEIX. ......... 0,3
TICCUAHBIX. .vvveeeeeerrrreeeeeeeirrereeeeeennrneeens 0,5

3. Cpenuuii MOyIb ieOpMALIME BCETO CKUMAEMOTo ciiost E,, cnexyer
OTIpeNIeIsATh 1o popmyie

n
Z Eial,z’hi
i=1

n :
2 ah,
i=1

E (6)

m =

rae E; — 1o xe, uto B popmyie (1);
h; — TonmuHa I-TO CJ10s IPYHT;
a;

; — K03 (HUUMEHT, OIIpeaeNIeMblii 10 00A3aTENbHOMY IIPUIOXKEHMIO 11

JIIA FJIy6I/IHbI Zj, COOTBCTCTByIOIJ.ICﬁ cepeauHe I-TO 0.

4. Ilpu pacdyerax ocaoK TpPYHTOBBIX IUIOTUH B ¢opmyne (1)
pekomennyercs  mpuaumats f=1u  m, =1. 3nauenme  momyns

nedopmanmu E; monyuennoe TakuM 06pazoM, Kak MPABHIIO, JOJDKHO OBITH
YTOYHEHO HATypHBIMH W3MEPEHUSIMH Ha ONBITHBIX HACHIIAX WIA Ha
PEaNIBHBIX COOPYKECHHSIX.

MNPUJIOKEHHUE 4
Pexomendyemoe

PACUYET YCTOMYUBOCTHU BETOHHBIX COOPYKEHUM HA
CKAJBHBIX OCHOBAHMSIX 110 CXEME IPEJIEJIBHOTI' O
MOBOPOTA (OITPOKH/IbIBAHUSI)

1. B cootBerctBuu ¢ m. 3.20 mpH pacueTax yCTOHYMBOCTH OCTOHHBIX
COOpPYKEHHI IO CXeMe IMPENeNFHOrO MOBOPOTa (ONPOKUIBIBAHHS) CIEAYET
paccMaTpuBaTh BOSMOXKHOCTh HapyIICHHUs MPOYHOCTH OCHOBAaHMS HA CMSTHE
0] HU30BOH I'PaHbI0 COOPYKEHHUS IIPH €r0 MIOBOPOTE U HAKIIOHE, BEI3BAHHOM
JECTBUEM OMPOKUABIBAIOIUX cWil. [Ipu 3TOM HeoOXoanMmo coOIroaTh
ycnosue (19):

v,
7/ ch t S—M
Y n

Tae ¥;.»Y.»Y, — TO Xe, uTo B ycaoBuu (19);

ro

M,,. M, — cyMMBEI MOMEHTOB CHJI, CTPEMSIIUXCS COOTBETCTBEHHO
ONIPOKUHYTH U YAEPKATh COOPYKEHUE, OTHOCUTEIHHO
ocu (O, pacmonokeHHON MNOCPEIUHE ILIOMIAIKH
cmstust BC (cM. gepTex). MOMEHTHI OIpeieNaioTes OT
Ka)K/IOTO CHJIOBOTO BO3JICHCTBUS B IIEJIOM, @ HE OT €TI0
cocTaBsIomuX. JlomyckaeTcst pasnmaraTe CHIBI Ha



TOPU3OHTAJIIbHBIC U BEPTUKAJIBHBIC COCTABJIAIOIIUE, HO
OTHOCHUTH UX K ONPOKHUIABIBAOIINM W yACPKUBAIOIMINM
HaUIC)KUT B COOTBETCTBUM C TEM, K KaKOMy
HaIpaBJICHUIO OTHOCUTCA MOMEHT BCCH CHITEL.

CxeMa K pacueTy yCTOWYHBOCTH COOPYIKEHHUS 110 MPEACTEHOMY
TIOBOPOTY (OIPOKHUIBIBAHUIO)

O, — cepenuna momanku cMatus BC; O; — cepeHa TUIOMAAKH
emsitst DC MIpY HATMYHH yIIopa
B ciydae, TpencTaBIeHHOM Ha deprexe, B M, cilemyeT BKIIOYATh
MOMEHTHI Beca coopysxkenus G u napienus Boasl W) ¢ HU30BOH CTOPOHEI, B
M, — momenTsI naBnenns Boasl W, ¢ BepXxoBOl CTOPOHBI, JABJICHHS HAHOCOB
E1, nporusogasnenns U,y 1 ceiicmudeckux cun Peg.
Tonosxenue ocu O, HaxoAUTCA IO POPMYIIAM:

P

- 1
“~WR_,’ M

a

d, =(05h-a, cosw)’ +a,(l-a,) -

—(0,5h—a,cosw), 2



rae P — pesynsrupyromas yaepxuBaromux Cui;
b — [IAPUHA CEKIOHUU COOPYXKCHHA BAOJIb HAITOPHOT'O (prHTa WJIK TOJIIHNHA
KOHTpdopca;
h — nneso cumer 1, ompemensemMoll  Kak  pe3yJbTHpYOMIas
OTIPOKHIBIBAIONINX CHJI OTHOCUTENBHO pebpa HU30BoM Tpanu B
[ — nnevo cumbt P otHOCHTEBHO pebpa HU30BOI rpanu B
a - yroa MeExAy OTpe3KaMMu IIpsSAMBIX d. H ¢ OPUCHTHUPOBAHHBIX
HopMmainsHO K cunam P u T
Rcs,m* pacueTHOE 3HAYEHUE XAPAKTEPUCTUKU IPOYHOCTH CKAJIBHOI'O
OCHOBAaHH HA CMATHUC.
IIpumeuannst: 1. [omyckaercs B ¢opmynax (1) m (2) npunmmars P u T Kak
PE3yJIBTUPYIOLINE COOTBETCTBEHHO BEPTHKAIBHBIX M TOPU30HTAIBHBIX CHI, a (U = 90°.
2. Ilpu Rcs,m > 200 (O — cpemHee HOPMallbHOE HAMpsHKEHUE II0 IOJOIIBE
COOPY’KEHHUS) JIOIYCKAETCsl PACCUUTHIBATH YCTOWUMBOCTH OETOHHBIX COOpY/KEHHH MO cXeme
OIIPOKHIBIBAHIS OTHOCHTEILHO peOpa HU30BOH rpaHu B.

2. [Ipu HanU4uu ¢ HU30BOH CTOPOHBI COOPYKEHUS CKaTBHOTO yHopa (Ha
YepTexe — IYHKTUpHAs uHus) nonoxkenune ocu O, ciefyeT HaXOLUTH 1O

¢dopmynam (1) u (2) HACTOSAIIETO MPUIOKCHUS, OTKIAbIBAsT BEIHMYMHBI (. U
d. or Touku D miepeceueHust HU30BOH TPAHU COOPYKEHHUS C TIOBEPXHOCTBHIO
CKaJIbl.

HpHMé‘laHHe. HpI/I OTCYTCTBHUHU IJIOTHOI'O KOHTaKTa MEXAY HU30BOU TPaHbBIO COOPYIKECHUS
1 CKaJIbHBIM YyIIOpOM HOCHeHHHﬁ B pacue€Te HE YYUTBIBACTCSA U PACUET BEACTCS 110 CXEME II. 1.

3. YacrHple 3HAUCHWsSI XapaKTEPUCTHKHA MPOYHOCTH  CKaJIbHOTO
OCHOBAHHSI Ha CMSTHE CIEAYET, KaK IIPaBHIIO, ONPEACINATh MO pe3yiabTaTaM
MOJNICBBIX ~ ONBITOB, IPOBOAMMBIX ~ METOJOM  HAarpy)XKeHUsl IITaMIIOB,
IpUOETOHUPOBAHHBIX K CKaTbHOMY OCHOBAHHIO, IO (opMyIIe

2 2
o +r1, b
= (3)
cs,m _ >
lo—hr, 2
P
Tne O = , — COOTBETCTBEHHO CPECAHECC HOPMAJIBHOC U MPEACILHOC Kaca
pl
Tl" TCJIBbHOC HAIPAKCHUA 11O TOAOIIBE OCTOHHOTIO IITaMITIa
im
Tim = 4 TIPH TOCTHKEHUH UM TPEIeTIbHOIO PAaBHOBECHS;
pl

A pl — TIOIIA/b MOIONIBBI IITAMIIA;
[, h — nneun cun P u T}, OTHOCHTENBHO HU30BOTO Kpas MOIOIIBBI
HITAMIIa;
b — mupuEa mTaMNa B HAIPABICHUH CIBUTA.

HpHMeanHe. PeKOMeHHyeTCH TIPOBOIUTH TIOJIEBBIC OIIBITBI opu 3HAYCHUAX

a>0,05R .

4. HopMaTHBHBIE M DPacUETHBIE 3HAYECHHS XAPAKTEPUCTHK MPOTHOCTH
CKaJIBHOTO OCHOBaHHs Ha cmstwe R, u R, cuexyer ompenemsite B

s ,m,n cs,m
COOTBETCTBHU C II. 2.14.
5. Jna ocHoBanuii coopyxeHuil I u II kmaccoB npu HpOCTBIX
HHKEHEPHO-TEOJIOTHYECKUX YCIIOBUAX HA CTaJUH TEXHHUKO—IKOHOMHUYECKOTO



00OCHOBaHUS CTPOHTENILCTBA, a JIA OCHOBaHHH coopyxenmid III u IV
KJIaCCOB — Ha BCEX CTAAMAX IPOEKTUPOBAHUSA PpAcCUETHBIE 3HAYEHUS

XapaKTEPHCTHK TPOYHOCTH Ha cMsaTHE R, , JOIMYCKAeTCs MPHHHMATH I10

TabIuIe.
Kareropus rpyHTOB OCHOBaHHUsI 1 2 3 4
o Tabi. 4, 1m.2.16
PacueTHOE 3HAUCHME 20,0 10,0 4,0 2,0

XapaKTepUCTUKU TPOYHOCTH (200) (100) (40) (20)
OCHOBaHHMS Ha CMSTHE

R Mma (krc/cm?)

cs m,l >

NNPUJIIOXKEHHUE 5

Obsizamenvhoe

PACYET YCTOMYUBOCTHU COOPYKEHUI HA CIBUT
IO MOBEPXHOCTHU HEOJHOPOJHOT'O OCHOBAHUA

B cimydae HeogHOPOAHOro (CIOHCTOrO) OCHOBAHUS —pACUETHBIC
XapaKTEPUCTHKH TPOYHOCTH TPYHTOB tg (), W Cj JOIKHBI OBITH 3aMEHEHHI
CpeTHEB3BEIIEHHBIMY 3HAYEHUAMU 3THX XapaKTePUCTHK tg @, . U Cpuy. Ilpn

9TOM UMEIOT MECTO CIIEAYIOIIHNE CIydau:

a) eCJIM CJIOM TPYHTOB OCHOBAHHUS BEPTHKAIBHBI WM yTOJ MaJCHHST MX
Oomee 60° a mpOCTHUpaHWE CIIOEB OPUEHTHPOBAHO IIONEPEK HAIpPABJICHHS
COBWTA WM yrol Mexmy Humu Omm3ok K 90° (wept. 1), 3HaueHwme

OCPEIHEHHOM XapaKTEPUCTUKY tg @, ,, OTIPEICIACTCS U3 YPABHCHHUS
Ptgop,, = fmg(mdA, (1
A

rae P — paBHOAEHCTBYIONIAS HOPMATBHBIX CHIT;
A — noa b NOONIBBI COOPYKEHHUS.

HopmanbHble KOHTAKTHBIE HANPSDKEHHS O  ONPEHENSIIOTCS B 3TOM
ciydae 1o popmyie

n ex )
[Edaa [ Exiaa”
A A

o= PE( )

IJie SKCICHTPHUCUTET € W abcuucca X OTCUUTHIBAIOTCS OT OCH, TPOXOJISIIEH
yepes Touky O, MoJoKeHue KOTOPOi onpezensercss GopmyJioi

j Ex,dA
A

X, = A——. 3)
" [ Eda
A

3HaueHus tg @, , ¥ Cj . ONPENENsoTcs mo hopMynam:



I Etgop,dA eI Etgp,xdA

tg ¢I m = (4)

A + A
[Eaa — [Ex’as
A A

Yept. 1. Cxema k pacueTy yCTOWYHBOCTH COOPY>KEHUN Ha CJIBUT 110
TIJIOCKOM OBEPXHOCTH OCHOBAHMSI C HEOITHOPOAHOM MONEepeyHON
CIIONCTOCTBIO TPYHTOB TIPH OOJIBIIIOM YTJIE TIAZIEHNS CIIOEB

1
c],m :ZJ‘CIdA; (5)
A

6) mpu OTHOPOTHOH CIOMCTOCTH TPYHTOB Ha TPOTSDKCHUH IIOAOIIBHI
COOPYKEHHS, T. €. IPH OJTUHAKOBOH o€ KaXKJ0ro 105 Ha Pa3HBIX ydacTKaxX
IIMPUHBI TTIOJOMIBEI, 3HAYEHHE [Z (P, , ONpeaensercs no Gopmyne

[ Etgp,da

A

tggpl,m =

a 3HaueHue C; ,; — 1o Gopmyne (5);
B) €CIM MpPOCTHPAaHHE BEPTHKAIBHBIX CJIOEB TPYHTOB OCHOBAaHHS
OPHEHTUPOBAHO BJOJb HAMPABICHUS CABUTA WM Yrold MEXIy HUMH MEHee

10°, 3HaueHwus1, 189, ,, 1 Cly TaKKe onpeenstores no opmyiam (6) u (5);

T') €CIIM CJIOW TPYHTOB OCHOBAHWSI MOJIOTHE C YIJIOM MajeHus MeHee 10°
(4eprt. 2), TO g, , onpenensercs no popmyne

1 e
18Pr = Z_[ 1gg,dA +7I 18 xdA; (7
Y Y]

rre 1 — MOMEHT HHepIMH TLTONTAI¥ MO IOIIBEL;
¢y m — onpenensiercs mo popmyie (5).



et R ——

Yept. 2. Cxema K pacyeTy yCTOWYMBOCTH COOPY’KEHHUS Ha CABHT IO
IJIOCKOM MOBEPXHOCTM OCHOBAaHUS C HEOJHOPOJHOM IonepeyHoin
CJIOMCTOCTBIO TPYHTOB IPU MaJIOM YIJI€ MaJIcHUs CII0EB

IMPUJIOXKEHUE 6
Pexomenodyemoe

PACYET YCTOMYUBOCTHU COOPYKEHUM NMPU CABUTE C
IMOBOPOTOM B ILIAHE

1. PacdeTr yCTOWYHBOCTH COOPYXCHUS CIEAYET MPOU3BOIUTE C YUETOM
€ro MOBOPOTa B IUIaHE (B IUIOCKOCTH MOOIIBBI) B Cly4yae, €CIHM pacyeTHas

casuratomas cuia I npunoxena ¢ sxcuentpucuterom €, = 0,05+/1b . Tpu

3TOM TIOBOPOT COOPYXKEHHS PacCMaTPMBAETCS OTHOCHTENbHO ToukH () —
IeHTpa moBopoTta (4ept. 1).

+
R
7! L]
" T * Ty
| HA4
r
Thim C
] wﬂ. ep ;
, § Sl ol N
] -+
T3 Tq




Uept. 1. Cxema k pacyeTy yCTONUMBOCTU COOPYKCHHUS NPH ITOCKOM
CIIBHTE C TIOBOPOTOM B IITaHe O€3 ydeTa OTIopa IpyHTa

Cg — MCHTP TMOKCCTHU IMOAOMIBBI COOPYKCHUA, C — OCHTP TAXKECTU
OITIOPBI pactpeacICHHbIX 1o IIOIOIIBEC TPCACITBHBIX KacCaTCJIbHBIX
HanmeeHnﬁ; Tl 5 TZ ’ T3 N T4 — NPEACIIbHBIC KACATCIIbHBIC HAIPAKCHUSA

n
z TlimXAA
i=1

1l
- n
Z:TlimAI4
i=1
(B cmy4ae nuHEHHOI 3aBUCHMMOCTH KacaTEIbHBIX HAIPSDKEHHH OT
KOOpAMHAT ¥ NPSIMOYTOJILHOH (pOPMBI ITIOJIOIIBBI COOPY KEHUS

X

c

X 21.71_7221.74_72
C
6 r,+7; 6 7,47,

2. IIpy OOHOPOJZHOM OCHOBAaHMM U PABHOMEPHOM PpAaCIpEACICHUU
HOPMAJIbHBIX HANPSKECHUN DKCHEHTPUCHTET €, PAacYeTHOM CIBUTAIOMICH

cuibl F' clemyerT OmpenensaTh OTHOCHTENBHO IEHTPA TSKECTH IOMOIIBEI
coopyxetusi Cg. Ilpr HEOIHOPOIHOM OCHOBAHWH HIIM HEPaBHOMEPHOM
pacnpezie/IeHUH HANPHKEHUH 9KCHEHTPUCUTET €, HEOOXOIMMO ONMpENeNTh
OTHOCHTENBHO IIEHTPAa TSKECTH DIIIOPHl PACHpPENeNeHHBIX M0 TOJONIBE
COOpPYKEHHS TIPeIeITbHBIX KacaTelIbHbIX HAMPsKeHUH

Tiim = OI8P; + €.

CxeMa K pacueTy YCTOHYMBOCTU COOPY>KEHHUM IpU IJIOCKOM CABHIE C
MOBOPOTOM B IUlaHe Oe3 ydeTa OTIOpa TIPyHTAa C HHU30BOH CTOPOHEI
IIpUBEJCHA Ha 4epT. 1.

3. IIpu pacuere yCTOMUMBOCTH COOPY>KEHHH C IPSIMOYTOJBHBIM MU
OMM3KMM K NPSMOYTOJIBHOMY OUYEpTaHHEM TMOJOMIBEI M PaBHOMEPHBIM

pacnipesienieHHeM Ty, TPENeNbHYI0 CHITy CONPOTHBIIEHHS CIABUTY Rp,,t oe3

ydeTa OTIiopa IpyHTa CIeAyeT ONPEASIATh 1o (hopMyIe

Rp,,t = a,Rp,, (1)

rae &, — 0e3pasMepHbIH KO3 QUIMEHT, ONPEAENIEMbIH 10 YepT. 2;

R

pl npeacibHass Cujlla COIPOTUBJIICHUA TIIPU IIJIOCKOM CIOBHUIC oe3

IIOBOPOTA, OIpeesaeMas B COOTBETCTBUH C YKa3aHUSIMU II. 3.7.

HpCILGJ'H:HyIO CHU1y COHOpOTHUBJICHUS TIpU CMCEHIAaHHOM CABUIC C
TIOBOPOTOM coopymeHHﬁ Ha HCCKAJIIBHBIX OCHOBAHHMAX HOIMYCKACTCA TAKXKE

OIpPENENATh, HCHOE3YS KO3(DOHUIMEHT (&, , HOMyYEHHBIH 110 YepT. 2.
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Yepr. 2. I'paduxu mis onpenenenus ko3GQUIUEHTa &, ¥ KOOPIUHATEI
IIEHTPa TII0BOPOTA

4. Ilpm HenpsMOYroJbHOM OYEPTAHHH TIOJOIIBBI  COOPYKEHHS,

HEpaBHOMEPHOM pacCTpeleneHuy 7, HWIM TpU HEOOXOJUMOCTH YydyeTa

oTHopa TpyHTa C HH30BOM CTOpOHBI (4epT. 3) mpemenbHas CHiIa

COIIPOTHBIICHUS RpllH KOOpAUHATHl ILIEHTPa IOBOPOTA ONPEACISAIOTCA

CJICAYIOINMHU TPEMS YPABHCHUAMUA PAaBHOBCCHA:

Z Ty SINOAA =0 ; 2)



D T COSOAL +y.E, =R, ; 3)

Z TlimAAr + 7/;Ep,twl/;w = Rpl,t(nl + eF)’ (4)

rae 7, — NpelenbHOC KacaTelbHOE HANPSDKEHHE Ha OJIEMEHTapHOI
wiomanke AA;
6 — yrom MexIy paamycoM F, IpOBEJCHHBIM H3 IEHTPA MOBOPOTa (C
KOTOPBIM COBMEIIEHO HAJaao KOOPAMHAT) A0 IHEHTpa IIOMAAKH
AA, u ocklo, TIepHeHANKYIAPHOI HANpaBIEHHIO IEHCTBYIOME
cuisl I
}/09E

p.ow — TO XK€, 9TO B IL. 3.7,

VM — pacCTosAHUEC, ONPEALIACMOC T10 UYCPT. 3,a;

eF — OKCHCHTPHUCUTECT CJIBUTAIOILECH CHIIBI.

Onpez[eneHHe HpCHGHBHOﬁ CHJIBI COIIPOTUBJICHUA CABUTY R u

pl,t
KOOpAUHAT MMOJIF0Ca IMOBOPOTA IMTPOU3BOIUTCS B TaKko# IIOCJIECA0BATCIIbHOCTH.

W3 ypaBuenuii (3) u (4) uckmoyaercs Rpl,t

U U3 NOJIYYEHHOU CHCTEMBI
JBYX ypaBHEHHI IIOAO0POM OIIPEAEISIOTCS KOOPAUHATHI /11 U 12, TIOCIIE YeTo

HaXOUTCsS Rp,’t .

B ClIydyac, Koraa HEHTpP IOBOPOTa 0 OKa3bIBACTCsA BHYTPH ILIOMIAIN
IO J0IIBBI (l'[pI/I 3HAYUTCIIBHOM OKCUCHTPUCUTETC eF) U OTHOp TIpPYyHTa

BO3HUKAET ¢ OOEWX CTOPOH COOpYXeHus (cMm. depT. 3,0), HEOOXOIMMO
HCIIOJIBb30BaTh ypaBHEHHUE (2) U CIACAYIOUINE YPAaBHEHHUS:

Z Tlim COSQAA + y;(Ep,tw - Ep,hw) = Rpl,t; (5)

Z TlimAAr + 7/; (Ep,twrtw + Ep,hwrhw) = Rpl,t (nl + eF)’ (6)

rae Tjiy» AA, Ves Ep,tw’ VsV N, € —T0 xe, uto B popmynax (3) u (4);

p,w — PACUCTHOE 3HAUCHUE OPU3OHTATILHON COCTABIIOLICH OTIOPa

TPYHTa C BEPXOBOH CTOPOHBI COOPY KCHUS;
7}, — baccTosiHue, onpe/enseMoe 1o uept. 3,0.



n 4
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UYepr. 3. CxeMsl K pacdeTy yCTOMIUBOCTH COOPYKEHHH IIyOOKOro
3aJI0KEHHS IIPU IIOCKOM CABHUTE C TOBOPOTOM B IIAHE C yYETOM OTIIOpA
rpyHTa

a — IIPH PacIONOXKEHUHN LIEHTPa IIOBOPOTA BHE IOJJOIIBBI COOPYKEHUS; O
— TO K€, B IIpeJieIaX MOAOIIBEI COOPY>KEHUS

MMPUJIOKEHHUE 7

Pexomenoyemoe

PACYET YCTOMYUBOCTHU COOPYKEHUI HA
HECKAJIBHBIX OCHOBAHUSIX IO CXEMAM CMEILIAHHOI'O U
TJIYBUHHOI'O CJIBUTI'OB

1. Ins ompeneneHus CUibl MPEAETIbHOTO CONMPOTHUBIIECHUS HAa ydacTKe
CIBHMTa C BBIIOPOM R, CleayeT NPUMEHATH METOJ TEOPHH MPEACTBHOTO
paBHOBecus. Ilpum »ToM B cioydae TIOyOMHHOTO CJABHTa OT OJHOU
BEPTUKAJIbHOM HAarpy3Kd OIpeAeNseTcss MOJNHas Ccuila MpeAeabHOro
COMpOTHUBIIEHUS, @ B CIy4yae CMEUIAHHOTO CJBMra — TOJIBKO €€ 4YacTb,



OTBCHArOIIasA y4aCTKy CABUIra C BBIIIOPOM U paBHas Tlimbll B COOTBETCTBUU C

TpeboBaHusIMH 11. 3.9.

2. Ilo »romy wMeromy mNpodHIs TOBEPXHOCTH  CKOJIBKEHHS,
OrpaHHYMBAONIEl 007acCTh MPENENBHOTO COCTOSHUSI TPYHTa OCHOBaHUS,
IPUHUMAETCSl B BUJE ABYX OTPE3KOB NpsAMBIX AB u DC, cOeqMHEHHBIX
MEXIy cO000i KPHUBOJMHEHHOW BCTaBKOW, OIMCHIBAEMOW ypaBHCHHUEM
norapudmudeckoii crimpanu (cM. geprex a). CBA3b MEXIy YIIIOM HaKJIOHA K
BEPTUKAIM PABHOACHCTBYIOIIEH BHEIIHMX CHJI, PABHOH IO 3HAYEHUIO CHIIE
MPEENBHOTO COMPOTHBIEHHST CABUTY K, U OPUEHTUPOBKOW TPEyrONLHHKA
MIPEAENbHOTO PAaBHOBECUS OMpPEAENAeTCs YIJIOM V, KOTOPBIH HaXOAMUTCS IO

dhopmyne

1 sind’ N s X
V= 5 (arccos—sin(p ®, ). (1)

1

Ofir

K pacuery Hecymieit cnocoGHOCTH OCHOBAaHHS M yCTOMYUBOCTU
COOPY’KEHHS IIPH TITyONHHOM CJIBUTE

a — pacdeTHas cxema; 0 — rpaduk Hecymiel clioCOOHOCTH OCHOBaHHUS; I,
ILIIT — 30HBI TpHU3MBI 0OpYIICHHS

Ilpu ompeneneauu R, cUEIeHWE TpPyHTa O CBOEMY JECHCTBHIO
MPUHUMAETCS  TOXKIECTBEHHBIM  TPWJIOKEHHUIO BHEIIHEH pPaBHOMEPHO
<

18,

(3nech tg @, u C; — TO XKe, 4To B M. 3.5). 3HaueHWe 7, JUIA 33JaHHBIX

pacnpeneﬂeﬂﬂoﬁ Harpy3kd B BHJIC HOPMAJIbHOI'O HAOpsDKCHUS 71 =



3HAUCHUH bl,(bll),O'm,(ol,cl, ¥, (10 ke, uto B 1. 3.9) ompexemsercs
CIIEIYIONTAM 06Pa3oM.

Crpowurtes rpaduk Hecyuieii criocoGHocTH ocHoBanns 7, = f (0) ans
Beeil mmpuubl b win pacuetHo# mmpHHBl b noxowBbl (yHIaMeHTa (CM.
ueprex 6). [locTpoeHue 3TOro rpaduKa MPOU3BOIUTCS MO PSLy 3HAYCHHH O '
(or 8 =00 & = ;) ¥ COOTBETCTBYIOIIMM MM 3HAYEHUAM V.

Ilo HaiineHHOMY 3HA4YEHHIO V HaXOJATCsS BCE JaHHBIE, HEOOXOIUMBIE
IUISL  ompeaenieHust pa3MepoB mpu3Mbl  Beimopa ABCDA. Jluaus AB

npoBoxuTes 1o yrity V, muanst EB — 1o yry o = 90° + ¢, — v

Jlunus EC ctpoutcs no yriry 45°- MEXAYy HEH U rOpU30HTAIBHOU

MMOBEPXHOCThIO OCHOBaHWA. [Ipodunb orpaHudmMBaiOmIell MOBEPXHOCTH
CKOJIBXKCHUsI Ul TPOMEXKYTOUHOH 30HBI Il CTpoUTCS 1O ypaBHEHHIO

norapudmuueckoii cnmpanu. Paguye # = EC naxonures no gpopmyie

= Otg o
ro=r,e ", 2

rue r, = EB, 9=450—%+V.

Jluams CD mnposomutcs depe3 Touky C TOx yriioMm 45°-% K

TOPHU30HTAIBHOH NoBepxHOCTU ED.
ITocne ompeneneHus odepTaHHs NMPU3MbI OOPYIICHUS HAXOMAATCS Beca

B, P,, P, (c yueroM B3BeIMBAKOLIETo AiCTBUS BOJBI) OTACIBHEIX €€ 30H I,

11, II (mpw Hanuuuu cuennenus k cwie P3) mobasnsercs marpyska nED
COOTBETCTBYIOIIAS ~ MPUIOKEHHOMY K  TOBEPXHOCTM  HOPMAIbHOMY
HanpsOKCHUIO, a MPpU HAJIWYUW NPUTPY3KH WHTCHCHUBHOCTBIO q — Harpyska

qE_D u cwia R, no gpopmyne

P cosvsin(p+ ¢, — V)

= . 3
" cos(p—-v)sin(v+d5 —9,)’ @)
O+P +h
e p = arctg ; (4
- Rigf—-(Q+ R+ P +P)igv
P,
0= —73[1 +1gfig(45” + % }; 6)
5 . r—r0c059+ .
= — 0 ta-—g,.
aets 1, sin@ @1 ©)

3. B cmywasx, Q08 KOTOPBIX B TaOIMIE NPUBEACHBI 3HAYECHHS
k0> PULHMEHTOB Hecymel cnocobnoctn N P N.,N ;+ @ TAKKE 3HAUCHHS



koa(ppummenta K, mossomsromero ompenenuth mHYy ydactka £ Ha
ueprexxe (ED = Kb), R, onpenensiercs o dpopmyiie

R, =y,b’N, +bc,N, +bgN, ()

e ¥,,¢;,b — 1o xe. uto B 1. 3.5;
g — VHTEHCHBHOCTH DPAaBHOMEPHON Harpy3ku Ha ydactke FED

IIPU3MBI BBINIOPA.

Ilo HaiineHHbIM 3HauenmsM K, onpegensrores O U Tiim »
HCTIOJIB3YyeMbIe TS TOCTpOoeHNs Tpaduka (cM. gepTex 0), mo Gpopmynam:

= —t—cosd - n; 8

o b(b)cos5 n; (8)
R, . .

Tiim =msm5 ; ©

4. Tlpum neiicTBUM Ha COOpPY)KEHHE TOJBKO BEPTUKAIBHBIX CHII
ompejieNieHHe TPeNeNIbHON (paspylaronieii) BepTUKaIbHOW Harpy3kd Ha
OCHOBAHHE MOXKET OBITH MPOU3BEACHO YKa3aHHBIM BhIIIE MeTO0M. [Ipu 3TOM

HOCTPOGHHE HPU3MBI OOPYIIEHHS MPOH3BOAUTCA TONBKO 111 O = 0 m
?;
2

5. HpI/I HaJIM4YnMui B OCHOBAHHUU (I)I/IJ'ILTpaL[I/IOHHOI‘O IIOTOKa H

v=45"+

HEOOXOMMOCTH yueTa (HIBTPAlMOHHBIX CHJI OmpeseneHue R, criexyer
MIPOM3BONTE AHAJMTHYCCKH WIN TpahOaHATUTHIECCKIM METOIOM ITyTeM
MIOCTPOCHHUsI MHOTOYTOJbHMKa CHJI Ha 0a3e paBHOAEHCTBYIOLIMX BECOB
KaXIOH U3 Tpex 30H NPU3MBI OOpYIIEHHS C Y4YeTOM CYMMAapHBIX
(UIBTPAOHHBIX CHII, AEHCTBYIOMNX B KXKIOH U3 HUX.

HampaBneHuss ¥ 3HaueHHS CyMMAapHBIX (IIBTPAIOHHBIX  CHII
ONpENENAIOTCS 10  33JaHHOM TUAPOJUHAMUYECKOM CETKE JBHKEHMS
(UIBTPALIIOHHOTO TIOTOKA 110]] COOPY>KEHUEM.

Jlns 3TOTO0 MOCIe TOCTPOeHUsT 00BEMITIONIEH TOBEPXHOCTH CKOJIBKEHHS
MO0 METOMY, U3JI0KEHHOMY B II. 2, U MIOCTPOEHHS THIPOINHAMUYECKOH CETKH
(meromom DI'JTA wmnum pacueTHbM ciocoOoM) kaxnas u3 30H [, 11, IIT (cm.
4epTeXX a) OKasplBaeTcs pPa3OMTOH Ha psAX YYacTKOB, VI KaKIOTO W3
KOTOpPBIX HAXOJUTCS JMHHUSA TOKA, MNPOXOJAIIas uepe3 IEHTP TKECTH
yuacTtka. HampaBneHwe  QWIBTPAallMOHHON  CHJIBI  NIPHHUMAETCA  II0
KacaTellbHOH K 3TOH IMHUU TOXKE B LIEHTPE TSHKECTH Y4acTKa, a 3HAUEHHUE €€ —
o opmyie

D, =y, 1,4, (10)
rae ¥, — YICIBHEI BeC BOIBI;
I . — cpennuii rpaguenT Hamopa IS JaHHOTO YYacTKa;

m,i

Al' — mjiomanb yJacTka.



3HadyeHnss CymMMapHbIX QuibtpanuonHsix cun Dy, Dp Dp
ONIPEAENAIOTCS KaK TEOMETPHUYECKHE CyMMBI (UIBTPALMOHHBIX CHJI B
npenaenax paccmarpuBaemoit 30HbI I, 11 umm 111

6. Ilpu ompeneneHHM CHUIBI MPENENBHOTO COMNPOTHUBIECHHUS B CIydae
C/BUra C BBIIOPOM TIPH CEHCMHYECKHX BO3ICHCTBISIX Ryeq cremyer
YUUTBIBaTh CHUJIBI MHEPLUH, AEHCTBYION[ME HAa TPYHT B IpeAenax IPH3MBI
BBIIOPAa M Ha MPUIPY3KY, OIpEAEIIEMble IO YCKOPEHHIO 3€MHOHU
MOBEPXHOCTH, COOTBETCTBYIOIIEMY HPHHATBIM pacyeTHOH CEeHCMHYHOCTH H
HAIpPaBICHUIO CEHCMUYIECKUX KOIeOaHHH.

Ecnu ocHOBaHUE M IPUrpy3Ka pacloyIoKEHbI HUXKE YPOBHS BOJIBL, TO 110
CHull II-7-81 Bec rpyHTa OCHOBAaHHUSI M NPUTPY3KH MPUHUMAETCS C YUETOM
B3BEILIUBAIOILEIO JEHCTBUS BOIbI, a CWIbl HHEPUUM OIPENEISAIOTCS 110
INIOTHOCTH TPYHTOB B BOJOHACHIILIEHHOM COCTOSHHH.

3HaveHus kod3(ppuuHeHTOB Hecyleil cnocodHocTu U Ko3pdunmnenta K

@, | Koodou- Tpu S (B KOMAX OT o)
HUEHTHI
0 0,1, | 03¢, |05¢, | 0,7¢, | 0.9¢,
N, 0,4089 | 0,3984 | 0,3598 | 0,3037 | 0,2340 | 0,1485
8° N, 14,643 | 14,399 | 13,855 | 13,218 | 12,440 | 11,356
N, 2,0580 | 2,0237 | 1,9473 | 1,8577 | 1,7484 | 1,5960
K 1,4346 | 1,3500 | 1,1685 | 0,9649 | 0,7253 | 0,4001
N, 0,5968 | 0,5742 | 0,5070 | 0,4184 | 0,3145 | 0,1929
10° N, 14,016 | 13,715 | 13,052 | 12,288 | 11,374 | 10,133
N, 2,4714 | 2,4184 | 2,3014 | 2,1667 | 2,0056 | 1,7866
K 1,5721 | 1,4760 | 1,2709 | 1,0428 | 0,7775 | 0,4238
N, 0,8407 | 0,8001 | 0,6914 | 0,5578 | 0,4084 | 0,2417
12° N, 13,989 | 13,617 | 12,807 | 11,891 | 10,818 | 9,3988
N, 2,9735 12,8945 | 2,7223 | 2,5276 | 2,2995 | 1,9978
K 1,7244 | 1,6151 | 1,3830 | 1,1273 | 0,8333 | 0,4486
N, | 1,1584 | 1,0903 | 0,9227 | 0,7274 | 0,5182 | 0,2951
14° N, 14,381 | 13,921 | 12,930 | 11,831 | 10,571 | 8,9502
N, 3,5857 | 3,4708 | 3,2240 | 2,9500 | 2,6357 | 2,2316
K 1,8936 | 1,7691 | 1,5061 | 1,2190 | 0,8933 | 0,4747
N, 1,5732 | 1,4660 | 1,2136 | 0,9340 | 0,6465 | 0,3537
16° N, 15,118 | 14,547 | 13,335 | 12,016 | 10,536 | 8,6856
N, 4,3351 | 4,1713 | 3,8236 | 3,4458 | 3,0210 | 2,4905
K 2,0821 | 1,9400 | 1,6415 | 1,3189 | 0,9577 | 0,5023
N, 2,1179 | 1,9527 | 1,5809 | 1,1867 | 0,7971 | 0,4181
18° N, 16,182 | 15,471 | 13,985 | 12,398 | 10,660 | 8,5492
N, 5,2577 | 5,0269 | 4,5440 | 4,0285 | 3,4635 | 2,7778
K | 22930 |2.1304 | 17910 | 1.4281 | 10270 | 05314
N, 2,8368 | 2,5872 | 2,0465 | 1,4965 | 0,9740 | 0,4889
20° N, 17,583 | 16,697 | 14,870 | 12,959 | 10,915 | 8,5081
N, 6,3996 | 6,0772 | 5,4122 | 4,7169 | 3,9728 | 3,0967
K | 25297 | 23432 | 19566 | 1.5475 | 1.1019 | 0.5621
N, 3,7915 | 3,4188 | 2,6395 | 1,8779 | 1,1826 | 0,5669
22° N, 19,358 | 18,250 [ 15,998 | 13,693 | 11,287 | 8,5420



N, 7,8211 | 7,3733 | 6,4634 | 5,5323 | 4,5602 | 3,4512
K 2,7966 | 2,5821 | 2,1405 | 1,6787 | 1,1829 | 0,5947
N, 5,0700 | 4,5173 [ 3,3998 | 2,3499 | 1,4293 | 0,6530
24° N, 21,570 | 20,178 | 17,392 | 14,605 | 11,769 | 8,6381
N, 9,6036 | 8,9836 | 7,7435 | 6,5026 | 5,2401 | 3,8459
K 3,0989 | 2,8514 | 2,3457 | 1,8232 | 1,2707 | 0,6292
N, 6,7963 | 5,9796 | 4,3805 | 2,9368 | 1,7224 | 0,7483
26° N, 24,305 | 22,548 | 19,090 | 15,709 | 12,362 | 8,7881
N, 11,855 | 10,998 | 9,3107 | 7,6621 | 6,0295 | 4,2863
K 3,4430 | 3,1564 | 2,5756 | 1,9829 | 1,3663 | 0,6660
N, 9,1494 | 7,9429 | 5,6548 | 3,6709 | 2,0720 | 0,8541
28° N, 27,684 | 25,465 | 21,141 | 17,029 | 13,069 | 8,9870
N, 14,720 | 13,535 | 11,241 | 9,0545 | 6,9490 | 4,7785
K 3,8366 | 3,5035 | 2,8341 | 2,1600 |1,4705 | 0,7051
N, 12,394 | 10,608 | 7,3255 | 4,5958 | 2,4911 | 0,9719
30° N, 31,872 | 29,027 | 23,619 | 18,596 | 13,900 | 9,2321
N, 18,402 | 16,759 | 13,637 | 10,738 | 8,0253 | 5,3302
K 42897 | 3,9008 | 3,1263 | 2,3575 [1,5846 | 0,7469
N, 16,922 | 14,264 | 9,5362 | 5,7696 | 2,9966 | 1,1034
320 N, 37,002 | 33,435 | 26,616 | 20,454 | 14,868 | 9,5222
N, 23,178 | 20,893 | 16,632 | 12,781 | 9,2906 | 5,9502
K 48143 | 43581 | 3,4583 |2,5784 [1,7099 | 0,7917
N, 32,530 | 26,507 | 16,492 [ 9,2122 | 4,3588 | 1,4170
36° N, 51,963 | 45,776 | 34,706 | 25,281 | 17,290 | 10,240
N, 37,754 | 33,258 | 25,215 | 18,367 | 12,562 | 7,4400
K 6,1443 | 55062 | 4,2738 |3,1074 |2,0011 | 0,8915
N, 66,014 | 51,714 | 29,605 | 15,093 | 6,4272 | 1,8186
40° N, 76,506 | 65,611 | 47,007 | 32,200 | 20,552 | 11,159
N, 64,196 | 55,054 | 39,444 | 27,019 | 17,245 | 9,3633
K 8,0121 | 7,0952 | 5,3673 [3,7916 |2,3617 | 1,0080
N, 177,62 | 131,12 | 66,272 | 29,516 | 10,783 | 2,5025
45° N, 134,88 | 111,08 | 73,119 | 45,728 | 26,385 | 12,652
N, 134,88 | 111,08 | 73,119 | 45,729 | 26,385 | 12,652
K 11,614 | 10,101 | 7,3504 |4,9747 [2,9514 | 1,1848

IIPUJIOKEHHUE 8

Pexomendyemoe

PACYETHI YCTOMYUBOCTH MMOPTOBBIX COOPY KEHU

1. Pacdyer yCTOMYUBOCTH COOpPYKEHMH IIpH  IOCTYIAaTEIbHOM
MIEpEMENICHUH CIBUTaeMOr0 MAacCHBa TPyHTa BMECTE C COOPYKEHHEM (UepT.
1) cnegyeT BBIMONHATH, IPHHUMAs B ycaoBuHd (3) m. 3.1:

F=2AE, +T; (1)

i=1



n,

R=) AE,, +R,. 2)

i=1

rne AE,, ,AE, — TOPH30HTANbHEIE COCTABIIONIHE COOTBETCTBEHHO

CIBUTAIOIINX (co 3HAKOM ,TUTEOC") u
yaepkuBaromux (co 3HaKOM  ,,MHUHYC')  CHII,
BO3HUKAIOIIMX B TMpeleliaX i—TO0 BEPTHKAIHLHOTO
JJIeMeHTa, Ha  KOTOphle  YCIOBHO  pasJielieH
C/IBUT'aCMBbIif MaCCUB TPYHTA,

AE, ;- onpenensiercst o opmyre

G —¢ ibi[tg(ai +,)+ Ctgai]
: : ; A3)
1gf +1g(a, + ;)

hi —

Th — cyMMa ropH30HTANBHBIX COCTABISIONIMX JIMTENbHBIX BPEMEHHBIX
U OJHOW W3 KPAaTKOBPEMEHHBIX HArpy30K, IPHIOKEHHBIX
HETMOCPEJICTBEHHO K COOPYKEHHIO;

Rg — CyMMa TOPH30HTAJIBHBIX COCTABIIIOIINX CHJ COIPOTUBICHHS
C/IBUTY KOHCTPYKTHUBHBIX 3JICMEHTOB (CBaif, HIMYHTa U IIp.) IPU
TepeceveHNH UX TOBEPXHOCTHIO CKOJIBKECHUS;

®;;5Cr; —TO XKe, 4TO B IL. 3.7;

Gj — Bec [-TO dIeMeHTa MacchBa C y4eTOM BPEMEHHBIX HArpy30K Ha
€ro OBEPXHOCTH;

71, My — KOJMYECTBO JJIEMEHTOB MAaCCHBA IPYHTa, M KOTophix AFE hi
MMEET COOTBETCTBEHHO IOJIOXKUTENBHOE WM OTPHULATENBHOE
3HAYCHHC;

Q; — Yyroil MEXJy BEPTHKAJILIO W TJIOCKOCTBIO OCHOBAHHUS 3JIEMEHTA,

OTCUMTHIBAEMEIH 110 YaCOBOH CTpEJKe W IPUHUMAEMBIil He Ooiee
173° -, = b;;

b, — mmpuna snementa;
[}, — yroi HaKIIOHa CHJI B3aMMOJIEICTBHS ME3K/Ly SJIEMEHTAMH, KOTOPBIii

JIOITyCKAeTCsl MPUHAMATD [TOCTOSIHHBIM B TIpE/IeiaX XapaKTepPHBIX
y4acTKOB M, Kak MpPaBWIO, pAaBHBIM JJIS  3JEMEHTOB,
PAacCIIONIOKEHHBIX

Q) 6 WNYHIMOBLIX HADEPEIHCHBIX!

2
rnepes UIMyHTOM — EQJI n» HO He Oonee 20°, rae @, , — OCpenHEHHOE
3HaYeHHWEe yIja BHYTPEHHETO0 TPEHUs B CTBOpE WIMyHTa C HU30BOM

CTOPOHBI;
MEXIy HIMYHTOM M aHKEPHOM IUIMTOM — TO XK€, HO (), , — B CTBOPE

LIITYHTa C BEPXOBOM CTOPOHBI;
3a aHKEPHOM IIIUTOH — TO XK€, HO (), , — B CTBOPE ILIUTHI;

0) 6 epasumayuonnbIx HabepedcHblX — aHAJIOTHYHO yKa3aHHOMY paHee
mepen 1 3a coopykeHneM 1 0° — B Tipeienax IMHUPHHEI COOPYIKECHHS.



Th (MITIITITIIITd

L

Yepr. 1. K pacuety 00mie#t ycTOHYHMBOCTH MO CXeMe TITyOMHHOTO CIIBUTA
MIpH TIOCTYTMATEIHHOM MEPEMEIICHUH CABUTAeMOTO MAaCCHBA TPYHTA
BMECTE C COOPYKEHHEM

| — mmyHTOBas MOAMIOPHAs CTEHA; 2 — BO3MOXKHAsI IOBEPXHOCTH CABUTA;
3 — Harpy3Ka Ha IOBEPXHOCTh IPyHTa

2. Pacduer ycTOMYMBOCTM  COOpPYKE€HMH IIpH  BpalaTeIbHOM
MIEPEMENICHUH CABUTAaeMOI0 MAacCHUBa TPyHTAa BMECTE C COOPYKEHHEM (UEpT.
2) cnenyeT BBINONHATh, IPUHUMAs B YCIOBUH (3) :

F=M,=rY Gsina,+AM,; 4)

i=1

R=M, = r(z G, cosaigp, ; + chl,ili +R,), (5

i=1 i=1

e M; — cyvMmMa MOMEHTOB CWJI, BBI3BIBAIOIIMX CJBUT COOPYXKEHHUS
OTHOCHTENIFHO  BBIOPaHHOTO IEHTpa KPYTJIOMMIMHIPHYCCKOM
IIOBEPXHOCTH;

M, — cyMma MOMEHTOB Cuil, yHEpKHBAIOUIAX COOPYKEHHE OT CIBHIa
OTHOCHTEJIBHO ~ BBIOPAaHHOTO IEHTPAa KPYTIONMIHMHAPUIECKON
NIOBEPXHOCTH;

G — Bec I-20 BEPTUKAIBHOTO 3JIEMEHTA, HA KOTOPBIE YCIOBHO Pa3leNieH
CABUTAaEMBIH  MacCHB TpPyHTa, C Y4eTOM BEpPTHKaJbHBIX
COCTaBJIAIOLIUX HATPY30K HA €r0 NOBEPXHOCTH:

O/, — Yroid MEXIy BEPTHKAJAbI0 M PagMyCcoM 7, IPOBEACHHBIM K

1

. a
CepelIMHE OCHOBaHMs I-TO dJIeMeHTa (&, = arcsin—);
r



Q; — paccTOSHUE IO TOPU3OHTAIU OT LIEHTPA KPYTIIOMMINHIAPUYIECKON
MOBEPXHOCTH [0 CEPEAUHBI I-TO dieMeHTa (IPUHUMAETCA CO
3HAKOM ,,MHHYC" JUIsI 3JIEMEHTOB, pAaCIOJIOKECHHBIX CJeBa OT
BEPTUKAIN, NPOXOIAIIeH depe3 LEeHTP KpyriIo—LHWINHAPHIECKON
TIOBEPXHOCTH);

AM, - cyvMma MOMEHTOB OT TOPU3OHTAIBHBIX  COCTABIISIOLINX
JUTMTENBHBIX BPEMEHHBIX U OJIHOW M3 KPATKOBPEMEHHBIX HArPy30K,
MPUJIOKEHHBIX HETOCPEACTBEHHO K COOPY/KEHHIO U BBI3BIBAKOIINX

ero CIIBHAT OTHOCHTEITHHO BBIOPAHHOTO IEHTpa
KpyriomwiHapiaeckoii mopepxuocta (AM, = Toa, );
T}, — paBHOEHCTBYIONMIAs TOPU3OHTANBHBIX COCTABJIAIONIMX JTUTENBHBIX

BPEMECHHBIX n OJTHOM us3 KPAaTKOBPEMEHHBIX Harpysok,
TMPUIOKECHHBIX HETIOCPEACTBEHHO K COOPYKCHUIO,

a; — Wiedo paBHOJEUCTByOIIEH 1} OTHOCUTENBHO — LEHTpa
KPYTJIOLMIIMHIPUYECKON TOBEPXHOCTH;
[; — nnvHa MyTH B OCHOBAHMM I-TO JIEMEHTA;
Ry — cymma crit conpoTHBIICHHS KOHCTPYKTHBHBIX JIEMEHTOB (aHKEpa,
cBau, IIYHTA ¥ T. I1.) CIIBUT'Y, IEPIICHANKYJISIPHAs pauycy F;
71 — KOJINYECTBO JICMEHTOB.

Ilpu ompenenenmm F w R cnexyer mnpunmMath Kod(QUIMEHTEI
HaJIeXKHOCTH 110 Harpy3Ke, IPyHTY U MaTE€pUally paBHBIMH €AUHUIIC.
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UYeprt. 2. K pacuery oOiell yCTOHYUBOCTH 10 cXeMe TITyOMHHOTO CABUTA
TIPY BpalaTeabHOM IIEPEMEIEHUH CABUIAEMOr0 MacCUBa IPyHTa
BMECTE C COOPYKEHUEM
1,2,3 — 10 ke, 4To Ha 4epT. 1



MMPUJIOKEHHUE 9

Pexomenoyemoe

ONPEJIEJIEHUE KOHTAKTHBIX HAINIPSI)KEHUA METOIOM
BHELIIEHTPEHHOI'O C)KATHUSA

[Io Meromy BHELIEHTPEHHOTO CXATHS HOPMAaJbHBIE M KacaTelbHBIC
KOHTAKTHBIC  HANPSDKCHWS IPU  HEIUIOCKOH  IOJOIIBE  COOPY)KCHUS
OIIPEAENIAI0TCS 0 (hopMyIaM:

N Mr
O =—"C0SO0 +——cosf; (1)
A A
Nsing - sinp o
T=—sind — ——sin f;
A 1,
rae N — paBHOzEHCTBYIONIAS CHII, IPUJIOKEHHBIX K COOPYKEHHUIO;

M=Ne — MOMeHT 3Toli CHJIBI OTHOCHTEIHHO LIEHTPA TSKECTH TOAOMIBEI
(cM. geprex) ;
A,1y— nnomans HOTOIIBE U €€ IIEHTPAILHBI MOMEHT HHEPIIUY;
¥ — pamMyc-BeKTop paccMmarpuBaeMoil Touku K mopomBel
oTHOCHTeNbHO HenTpa ;
O — yron Mexay HampaBlIeHHEM paBHojeiicTByromeii N u
HOpMabIo K Tofionse B Touke K
[ — yron Mexy HOpMAJISIMH K TIOZIONIBE B Touke K U K pajguycy—
BEKTOPY 3TOH TOUKH.

Ilpn TIOCKOM TOJOIIBE COOPYXEHHS KOHTAKTHBIC HAIPSDKCHUS
ONPEIENSIOTCS 110 (HOpMyJIaMm:

N s M .

O'—ACOS Iy ; 3)
N

T=—5Ino; 4)

A

Ile X — pacCTOSHUE OT pacCMaTPUBACMOM TOYKH JIO IICHTPa TKECTH
IIOJOIIBEL;
Iy — MOMEHT UHEPLUH IUIOMIAAN TIOIOMIBEI.



CxeMa K OIIpeieIeHII0 HOPMaIbHbIX U KacaTeIbHBIX KOHTAKTHBIX
HaIpsDKEHUH NIPpY JIOMaHOMH MOJIOIIBE COOPYKEHUS

IMPUJIOKEHHUE 10

Obsizamenvhoe

ONPEJEJEHUE KOHTAKTHBIX HATIPSI)KEHUM JI151
COOPYKEHUI HA OJTHOPOJHBIX TECYAHBIX OCHOBAHUAX
METOJOM SKCIHHEPUMEHTAJIBHBIX 31TIOP

HopmanbHble KOHTaKTHBIE HAMPSDKCHUS METOJOM 3KCHEPHMEHTAIBHBIX
SMIOP ONPEEIAIOTCS:

a) B cIryyae, KOT/Ia PABHOJIEHCTBYIOMIAs BCEX BHEMTHUX CUI P mpoxoaut
4epes HEeHTP MOAOLIBBI COOPYKEHUs, — 0 Gopmyre

o, =00, (1)

raec O-x — HOPMAJIbHOE€ KOHTAKTHOC HAIIPS’)KEHUE B TOYKE, HaxoJsIeics Ha

PAaCCTOSIHUHM X OT LICHTpA MOAOIIBBI COOPYKCHUA,

O, + — OTHOCHUTCIIBHOC HOPMajJbHOC KOHTAKTHOC HAMpPsDKCHUC B

COOTBETCTBYIOIIEW TOYKe, ompenensemMoe 1o Tabn. 1 B

3aBucuMocT o1 N - = . (Hrke ypOBHS BOABI YAETIHHEIN Bec
Vi
TPYHTa ClIeAyeT NPHHUMATh C YYETOM B3BCIIMBAIOLICTO JCHCTBUS
BOJIBI);
O — cpelIHee HOpMaTbHOE KOHTAaKTHOE HANpsHKEHHE IO TOJOIIBE

m

coopyxenus (O, = ﬁ ;

0) B cioydae BHEIEHTPEHHOTO TPIJIOXKEHHS K  OCHOBaHHUIO
paBHOMAEHCTBYONIEH BHENIHUX CHJI M OTCYTCTBHS  PACTATHBAIONIMX
HANpPSDKCHUI MO0 KOHTAKTy MOJOIIBEI (YHAaMEHTa C OCHOBAaHUEM IIPH

Zep 1
—— <7 — o ¢popmyie

b~ 3m,

_ 12e x
O-x = O-xo-m (1 i b2 mk )5 (2)



rae O,,0, , X —To Xe, 4To B hopmyie (1);
€) — SKCLIEHTPHUCUTET MPHUIIOKEHNS HATPY3KH, HOPMAIBHOM K
TUTOCKOCTH TIOIOIIIBEI COOPY KEHNS;
my, — kodpPULIKEHT, OnpeaensieMbli mo Tabm. 2.

IIpumeuanue. Ilpu moxacraHoBke B Qopmyny (2) €, U X clexyer
YYUTHIBaTh WX 3HAK OTHOCHTENFHO Hadana KOOPAWHAT, IPHHAMAeMOro B
LEHTPE MOIOIBEI COOPYKCHHUSL.

Tabmuma 1
3HayeHus ;x
;x npu NN, paBHOM
2x 0,5 1 2 4 6 8 10
b
0 1,18 1,22 1,28 1,34 1,38 1,40 1,42
0,1 1,17 1,21 1,27 1,32 1,36 1,38 1,40
0,2 1,16 1,20 1,25 1,29 1,33 1,35 1,36
0,3 1,14 1,17 1,20 1,24 1,27 1,29 1,30
0,4 I,11 1,14 1,15 1,18 1,20 1,22 1,23
0,5 1,08 1,09 1,09 1,10 1,11 1,12 1,12
0,6 1,03 1,02 1,01 1,00 0,99 0,98 0,98
0,7 0,98 0,95 0,91 0,87 0,85 0,83 0,82
0,8 0,92 0,87 0,80 0,74 0,70 0,67 0,65
0,9 0,82 0,74 0,68 0,59 0,50 0,46 0,43
1,0 0 0 0 0 0 0 0
Tab6muua 2
3Havyenus ko3 dunuenta 1y
Yucno 0,5 1 2 4 6 8 10
MOJETUPO

BaHUA

NO’
Koadppumm| 1,221 | 1,296 | 1,345 | 1,402 | 1,464 | 1,501 | 1,628
CHT My,

ITPUJIOXEHME 11
Obsizamenvhoe

ONPEJEJEHUE OCAIKHA OCHOBAHUA METOJAOM
MOCJOMHOTIO CYMMUPOBAHUS

1. Ocagka OCHOBaHHUS  ONpenAeNseTcss MeETOJAOM  IOCIOHHOIO
CyMMHpOBaHHsS B COOTBETCTBHM C II. 7.7. JlomonHUTENbHBIE BEpPTUKAJIbHBIC

HaNpsDKeHUs B CepefiuHe [-TO CJosl TPyHTa NPHUHUMAIOTCS PABHBIMU
NIOJlyCyMME YKa3aHHBIX HAIlIPsDKECHUN HA BEPXHEH Zj.| U HIKHEH Zj rpaHuUIax
CIIOS.



2. 3HayeHHWe JIOMOJHWUTEIBHOTO BEPTHKAIBHOIO HAMNPSDKEHHs Ha
ITyOMHE Z; OCHOBaHHMA OT Harpy3oK p U IPUTPY30K ¢ OHpenessercs IIo
dhopmyne

O,pi =P+ a,,q,

rae p — cpenHee (aKTHYECKOE BEPTHKAIBHOE IaBICHHE HA TPYHT IIO
nojomBe GpyHIaMeHTa;

a,;— xodpduuueHt,
@,
Homyckaercs

YUHUTBHIBAIOIIHHA

HU3MCHCHHC

1o

rIyOuHe

JIOTIOJIHUTEIBHOIO JIaBJIEHUS B TIPYHT€ U IPUHMMAEMbld IIO
TabuIe I IPSMOYTOJIBHOM (JOPMBI TIOONTBEI B 3aBHCHMOCTH OT

OTHOCHUTEJIbHOM I‘.]'Iy6I/IHBI m =

2z,

/

—, W OTHOLICHUA CTOPOH —~, IJIA

b
2z,

KPYTJIOH — OT OTHOWICHUS M = —

d

b

— KO3 PHUIIEHT, OTIpeAeIIEMBIH IS IPSIMOYTOIBHON MPUTPY3KH T10

YepTexy d, a JUI TPEYTONBHOMN — [0 YepTexy 0.

MPUIPY3KY

annpoKCUMHUPOBATh
TPEYroJIbHOI WM TpameneufalbHON 3MI0poH B 3aBUCHMOCTH OT (DOPMEI
3aCBIIAEMOro0 KOTIOBaHAa. B mocieqHeMm citydae OCaJKM CKIaAbIBAIOTCA W3
OIIpENIEJICHHBIX AJIS IPSIMOYTOJIBbHOM U TPEYTOIBHOM Harpy3oK.

3uavennst kodpduuuenra

NPSAMOYTOJIbHOH,

2z, | Kpyrabsle /
b ¢ynna- | IIpssMoyrosbHble (GYHIAMEHTBI C OTHOILIEHHEM CTOPOH -,
MCHTBI b
PaBHBIM
(ﬁ) 1 1,4 1.8 2,4 3,2 5 10
d
0,0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 [ 1,000
0,4 | 0,949 | 0,960 | 0,972 | 0,975 | 0,976 | 0,977 | 0,977 | 0,977
0,8 | 0,756 [ 0,800 | 0,848 | 0,866 | 0,875 | 0,879 | 0,881 | 0,881
1,2 | 0,547 | 0,606 | 0,682 | 0,717 | 0,740 | 0,749 | 0,754 | 0,775
1,6 | 0,390 [ 0,449 | 0,532 | 0,578 | 0,612 | 0,630 | 0,639 | 0,642
2,0 | 0,285 | 0,336 | 0,414 | 0,463 | 0,505 | 0,529 | 0,545 | 0,550
2,4 | 0,214 | 0,257 | 0,325 | 0,374 | 0,419 | 0,449 | 0,470 | 0,477
2,8 | 0,165 | 0,201 | 0,260 | 0,304 | 0,350 | 0,383 | 0,410 | 0,420
32 | 0,130 | 0,160 | 0,210 | 0,251 | 0,294 | 0,329 | 0,360 [ 0,374
3,6 | 0,106 | 0,130 | 0,173 | 0,209 | 0,250 | 0,285 | 0,320 | 0,337
4,0 | 0,087 | 0,108 | 0,145 | 0,176 | 0,214 | 0,248 | 0,285 | 0,306
44 | 0,073 | 0,091 | 0,122 | 0,150 | 0,185 | 0,218 | 0,256 | 0,280
4,8 | 0,062 | 0,077 | 0,105 | 0,130 | 0,161 | 0,192 | 0,230 | 0,258
5,2 | 0,052 | 0,066 | 0,091 | 0,112 | 0,141 | 0,170 | 0,208 | 0,239
5,6 | 0,046 | 0,058 | 0,079 | 0,099 | 0,124 | 0,152 | 0,189 | 0,223
6,0 | 0,040 | 0,051 | 0,070 | 0,087 | 0,110 | 0,136 | 0,172 | 0,208
[Ipumeuanne. Ilpm ompeneneHNH  JOTOJNHHUTEIBHBIX  BEPTHUKAJIBHBIX
HanpsDKeHWH Ha TIIyOMHE Z; OT MOJOIIBH (PyHZaMEHTa IO BEPTHKAJIH,
MIPOXOJSIIE dYepe3 YITOBYI0 TOYKY IIPSIMOYTONBHOTO (yHAAMEHTa,
3HAYCHIS KOOPPULMCHTOB () ; yMHOXKatoTcs Ha 0,25.




0 12 346567889 10°¢

I'pauxy mna onpenenenus kodgpdunuenta ¢, ;

a — Ui IPSIMOYTOJIBHOM IPUTPY3KH; O — IS TPEYTOIBHON IPUTPY3KH



MNPUJIOKEHUE 12
Pexomenoyemoe

ONPEJAEJIEHUE OCAJIKH OCHOBAHUS ITPU CPEJTHEM
JABJIEHUM IO/I TOIOIIBOI COOPYKEHMSI,
HPEBBIINAIOINEM PACYETHOE COITPOTUBJIEHUE 'PYHTA

Ocanka OCHOBaHHMSI TIpU CpeJHEM JaBICHUH TIOA  TOIOMIBOI
COOpYKEHHs P, TIPEBBINIAIOIIEM pACYETHOE CONPOTUBIEHUE TPYHTa
OCHOBAHUSI, OTIpeeIsIieTCs o popMyIte

s, =K,s,

rne K, — kodbQuUMEHT yBenMYeHHs OCajKH IpH ydere oluacreii
IIACTHYECKUX JeOpMaNuii, ONpENeNnseMbIi I OJHOPOIHOTO B
mpefenax CKMMaeModl Tommu TpyHTa F. Tpu  mmpuHE

coopyxenns b<20 M wu 7632 MO YEepTEXKy, B JPYTUX

ClIydasXx — IO pe3yJjbTaTaM CIICIINAJIbHbIX HCCHGZ[OBaHHﬁ;

§ — ocaika, ompezeisieMas IO YKa3aHHSAM M. 7.7 M 00s3aTeIBHOTO
npuitoxkenus 11.

Vs 2 25 3 K

I'paduk 115t onpesenenus kosddurmenta K,

* TIpumeuanue. Ludpsr Ha kpuBbIx: =30°, 20°, 15°, 10°, 5°3aMeHUTH
COOTBETCTBEHHO Ha uudpsl =0°, 5°, 10°, 15°, 20°.
Cormnacno BCT Ne 1 1989.

MMPUJIOXKEHHUE 13

Pexomenoyemoe

OINPEJIEJEHUE CTENNEHU NEPBUYHOM
KOHCOJIMJAIIMU T'PYHTA

CreneHb NepBUYHON KoHcomuaanuu rpynta U] B pacyeTHBIH MOMEHT
BpPEMEHH OT HadaJla pOCTa Harpy3KH OMPENeIsieTCs 0 YePTeKYy,

0
rae CU - KOS(b(I)I/IL[I/IeHT CTCIICHU KOHCOJIM Al



¢t
(ch=—5%);
v hg

T

t
r = l‘_ ; 1, — BPEMs pocTa Harpy3KH;
0

Ny — pacdyeTHas TONIIMHA ClIOS, ONpeenseMas Mo 1. 3.5;

¢, — KOYQQMUMEHT KOHCONMAALMK TIPYHTa B BEPTHKAILHOM
HaIlpaBJICHUH.
B cimyyae MrHOBEHHOTO IPUIIOKEHMS HArpy3Kd CTEHNEHb INEPBHUYHON
0 100c, ¢
KOHCOJIMAAIUH OMPEACIIACTCA 110 UCPTEXKY JIA Cu = 0,01 nu Tt = P
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I'padvik 3aBUCUMOCTH CTeneHd KoHconumauuu U] oT T, =— — ui

tO
+ 0
PA3JINIHBIX 3HAYCHUU CU

MMPUJIOKEHMUE 14
Pexomendyemoe

ONPEJEJIEHUE KOHEYHBIX TOPU30HTAJIBHBIX
NEPEMEIIEHUI TPABUTAIIMOHHBIX COOPYKEHMM C
TOPA30OHTAJIBHOM MOJOIBOM HA HECKAJIBHBIX
OCHOBAHUMAX

1. CMernieHre COOPYKEHUS ONPeeIsIeTCs o popMyIIe

Q N (pi — (DH
= — 1
2 ; Edis,i ’ ( )

rie () — cymMMapHast TOpU30HTaJIbHAS HATPY3Ka Ha | M JUIMHEI COOPYKEHHUS
(uepr. 1);
71 — YMCJIO CIIOEB TPYHTA B TIpeaeiax cMemaemoit Tommm H yig;
@— xo>huUIMEHT, ONmpeneNAEMBIi 10 YepT. 2 B 3aBUCHMOCTH OT
OTHOIUEHHUS [IIyOUHBI 3aeranns /i, MOZOWIBBI i—TO CII0s IPyHTa K

HONyIIMPHHE coopykeHus b/2;
E . —vonyns neopMaimu cMewmaemMoro ciost rpyHTa.



Yept. 1. CxeMbl K OIPEAEIEHHUIO TOPHU30HTAIBHBIX CMEIEHNI
COOPYXKEHUMN

@ — TIpA OJIHOPOJTHOM OCHOBAHMH; 6 — TIPH TOPH30HTATBHO—CIONCTOM
ocuoBauuu; () — ropusoHTanbHas cuia; E, . — momymn medopmauun

CMeIaeMbIX coes; H i — pacdeTHas TOMIIMHA CMEMAEMOTO CIIOS

&

M W b

il

hj
- g
1 2 3 4 vb/2

o

Yepr. 2. ['paduk qyis onpenenenus kodbpdunuenra @

2. B cyMMapHyr TOpU30HTANBHYIO Harpy3ky () ciemyeT BKIIOYATh Bee
CHJIBI, JCHCTBYIONIHE Ha COOPY)KCHHE B HAIlPaBICHWH CIBHIA, 32 BEYCTOM
CHJI OTIIOPA, IPUHIUMACMBIX PaBHBIMH JaBJICHHUIO TPYHTa B COCTOSHHUH MTOKOSI.



3. Monyns npepopmammm rpyHta B cMmemaemom cioe  E disi
npuHIMaercs pasabiM 1,2 £, — s romeucTeIX TpyHTOB M 1,5 K, — i
IIeCYaHBIX TPYHTOB, Ti¢ £, — T0 e, 94TO B 06513aTCIBHOM IIPUIOKCHHH 3.

4. PacueTHas riryOuHa cMeaeMoii Tonum H j;; mpuHEMaeTcs paBHOM:

H, =04b+03H, @)

s

raec Hc - FJ'Iy6I/IHa C)KMMaeMoM TOJIIIH, OompeacigeMas B COOTBETCTBHUU C II.
7.9.

MMPUJIOKEHHUE 15
Pexomenoyemoe

PACYET CYMMAPHOM OCAJIKH IJIOTUH U3
I'PYHTOBBIX MATEPHUAJIOB

Ilpn pacyere cyMMapHOH OCaaKH Sy TUIOTHHBl W3 TPYRTOBBIX

MaTepHUaIoB TCJIO MJIOTHHBI NCIIUTCA HaA 71 3JICMCHTApHBIX CIIOCB. 3HaueHHS

z
ompenenseTcs mo Gopmye

ocagku S Ha MOMCHT BpPCMCHH t Ha paCCManHBaeMOﬁ BCPTUKAIA

n
ée,.. — @€, .
0, 1,
Se =2, Ah, (1
o l+eg,
rae [ — HOMEp 3JIEMEHTAPHOTO CIIOsl, CYUTAsE CHU3Y BBEDX;
N— YKCIIO CIIOEB;
H )
Ah = — —TonumHa I-To cios;
n

H — BrIcoTa moTHHSI,
€,,; — HauanbHbIH KOAGULHEHT IOPUCTOCTH —TO CIIOST;

e . — Kod(p(QHUIMEHT TOPHCTOCTH I-TO CJIOS B MOMEHT BPEMEHH f,

1
OIpENEIsIeMbli 10 KOMIIPECCUOHHOM KpUBOM B 3aBUCUMOCTH
OT O = O-t,i —um.;

ef i
O, ; — bQeKTHBHOC BEPTHKAILHOC HANPSUKCHHE B CKEJETe TPYHTA B

CCpCAUHC I-TO CJIOSI B MOMEHT BPEMCHHA t;
— HNOJIHOC BEPTUKAJIBHOC HANPSIKCHUE B CECPEAUHC I-T0 cios B

MOMEHT  BpeMEHH t,  TPUHAMAEMOE  DPAaBHBIM  BeCy
BBILLICYJIOKEHHOTO TpyHTa ¥, /1;

u — TIOpOBOE JABJIEHUE B TOM e TOYKE B MOMEHT BpEeMEHHU I,

1,
olpeieNsieMoe METOAaMU TEOPUH KOHCOIHAALINY;
¥y — YAEIbHBIN BeC IPyHTa Tejla IJIOTHHEL C y4€TOM BOJOHACHILICHHS;
h — paccTosHMe TO BEPTMKAIM OT PACCMATPUBAEMOH TOUKH JI0

BHCIIHETO KOHTYpa TCJ1a IIJIOTUHBI nimn TMMOBEPXHOCTHU BOJbI B
BOJOXPAHWIHIIC.



MMPUJIOXEHUE 16

Cnpasounoe
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

Ko3ppuuneHTsl HaIeKHOCTH

Y. — K03 QULHUERT ycnoBuii paboThI;

Y o — KOO(QQUIMEHT HaZle)KHOCTH 110 TPYHTY;

Y, — KOOQQUUUEHT HANEKHOCTH II0 CTENEHH OTBETCTBEHHOCTH
COOPY’KEHHUS;

Ve — KO3(QUIHMEHT cOYeTaHUS HATPY30K;

'

Y. — Ko3(@uuUHeHT ycaoBHH pabOThI, YYMTHIBAIOLWIMK 3aBHUCUMOCTD

PCAKTUBHOTO AAaBJICHUSA TI'pYHTa C HHU30BOM CTOPOHBI COOPYIKCHUA

OT TOPU3OHTAIFHOTO CMEIICHUs] COOpPYXKEHHS MpH TOTepe UM
YCTOWYHBOCTH.

XapaKTepUCTHKH I'PYHTOB

)(n — HOPMATUBHOC 3HAYCHUC XaPAKTCPHUCTUKH,

X— PaCUYC€THOC 3HAYCHUC,

(' — TOBEpHUTECJIbHASI BEPOSITHOCTh pACUCTHBIX 3Ha‘IeHHI>i;
p — INIOTHOCTH,

pd — IUNIOTHOCTH B CYyXOM COCTOSAHHNU;

pg — INIOTHOCTBb YaCTHII;

I — moxazatens TexydecTy;
¥ — YACTbHBIH Bec,
€ — k03¢ HUIMEHT TOPUCTOCTH;
a — k03 UILMEHT YINIOTHEHHUS;
C — yIIeNbHOE CIICTUICHHE,
(9 — yroJ BHYTPEHHETO TPEHHS;
E — monyms nepopmanin;
V — ko3¢ ¢purmeHT nonepeuHoi nepopmanuu (I[lyaccona) ;
k — xosbdunment gpunpTparuy;
¢, — K03 QUIHUEHT KOHCONIUIALNH;

0
¢, — KO3 QULIMEHT CTENEHH KOHCONUIAINY;

U\ — cTenens nepBUYHOM KOHCONUIAIINY;
U, — crenenb BTOPHYHON KOHCOIMIALINY;
My, [ —K03()UINEHTE] YIIPYTOl ¥ rpaBUTAlIMOHHON BOJOOTAAYH;

5. .6,

o — IapaMeTphl HON3y4YecTH;

<1p

¢ — k03(h(HULIHCHT BOAONIOTIIONICHUS;

I,,I,, ~— TpaiueHTsI Hamopa COOTBETCTBCHHO KPUTHYCCKHH H
JIEHCTBYIOILNH;
L, ,V,, — KpUTHYECKas U ACHCTBYIOIIas CKOPOCTH (QHIBTPALINH;

[, —mokasarenb THOKOCTH (pyHIaMEHTa;



R.(R.,) - mupexen NPOYHOCTH Ha OZHOOCHOE CXKATHE OTHCIBHOCTH

(MaccuBa) CKalbHBIX TPYHTOB,;
R (R,,) — mpemen mpOYHOCTH HA OJHOOCHOE PACTSIKEHHE OT/EIbHOCTH

(MaccuBa) CKaIbHBIX TPYHTOB,;

Rcs,m — Opeaei DpOYHOCTH Ha CMATHE MAaCCHUBa CKAJILHOI'O I'PYyHTA,

U;, U, — CKOPOCTH pacIpOCTPaHEHUs NMPOAOIBHBIX U MONEPCYHBIX BOIH

B CKAJILHOM MAaCCHBC.

Harpy3lm, HaNpsA>)KeHUs1, CONIPOTUBJICHUSA

F — 06001mennas pacueTHas cABHMTAONIAs CHIIA;
R — 0600mennas pacueTHas cuIa MPENENBHOTO CONPOTHBIICHHAS TPYHTa;
Rp, — pacyeTHOEe 3HaYeHHe MPEAEBHOrO COMPOTHBICHHS TIPH MIOCKOM

CHBUTE;
R , — PacueTHbIC CUJIbI CONPOTHBIICHHS CBAM, aHKEPOB;

R, — pacuerHast cra npesielbHOTO COIPOTUBIICHNS Ha yYacTKe CIABUTA C

BBITIOPOM;

Ep s — PACUCTHOC 3HAYCHMC TOPHU3OHTAILHBIX COCTABIIAIOIINX ITACCUBHOI'O

JIaBIICHUS TPYHTA C HU30BOH CTOPOHBI COOPYKEHUS;

ahw pacy€THOC 3HAYCHUE TOPU3OHTAJIBHBIX  COCTABJIAIOIINX

AKTUBHOTI'O JIaBJICHUS IPYHTA C BEPXOBOM CTOPOHBI COOPY>KEHHUS,;
@ — cymmapHas QUIBTPAMOHHAS CHIIA;
¢ — PaBHOMEPHO pacIpeelIcHHAs BEPTUKAJIbHASI IPUTPY3Ka;
O — HOpMaJbHOE HAIPSKCHUE;
T — KacaTelbHOE HaIPSKEHUE;
U — M30BITOYHOE AaBJICHHE B IOPOBOH BOAE;
O, — BEPTUKAILHOE HOPMAIIbHOE HATIPSKEHUE,

O, , — TO e, OT COOCTBEHHOIO BECA IPYHTa;
O, , — TO e, IONOJHUTEIEHOE OT BHENIHEH HArPy3KH;

N, — ancno MoaenupoBaHusL.
Jedopmanun ocHOBaHUI U COOPY KEHU

S —coBMecTHas nedopmalys OCHOBAHHUS U COOPYIKEHHS;
S, — TpenenbHOE 3HAYEHHE COBMECTHOM 1epOPMAlUM OCHOBAHMS U

COOPYIKESHHS;

S; — HecTabumM3MpoOBaHHAs COBMECTHas AcOpMallisi OCHOBAHUA H
COOPYKEHHS;

S, U, I — COOTBETCTBEHHO OCAJKa, FOPU3OHTAILHOE MEPEMEIEHUE U KPEH
COOPYIKEHHSI.

I'eoMeTpuyeckne XapaKTePHUCTHKHA

[ — nnuna coopyxenmus;
b — mupuna coopyxenus;
h — BbICOTa COOpYKEHHS;
A — nioma/k NOONIBEI COOPYKEHHUS;
€ — DKCLIEHTPHCHTET;



7 — pamuyc;
h — TonmuHa cos TpyHTa;
h,— BBICOTA KOHCONMAMPYEMOTO CIIOS;

H, — rny6una cxumaemoii Tommw;
H , — rommmna cMemaemMoro cios;

15

aj,d — YToJI NagC€HUs TPCIUIUHBI;

O, — Yroji IpOCTHPAHHS TPCLIMHEI;

[;— nnuua TpewyHeL;
b; — mmpyHa pacKpBITHS TPEIHHBL.



