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I'OCYIOAPCTBEHHAJS CJIIV>KBA MOPCKOI'O ®JIOTA

MuHucTepcTBa TpaHcnopTa Poccuiickoil PeaepaunH

PACIIOPSIDKEHHNI

2.0, OH_ZOOL r.Mockea No E}E - L/O"ID

O sBeaennu B aciicreue P/ 31.3.06-2000 «PykoBOACTBO MO YHCTY
celiCMHYCCKHX BO3/AeHCTBHII NPH NPOCKTHPOBAHHH MOPCKHX

FHAPOTEXHHYCCKHX CcOOpYxeHuil THna «boabsBepr»

B nensx obecneueHus CEHCMOCTOHKOCTH  NPOEKTHPYEMBIX 1

JKCIUTYaTHPYEMBIX  NMPHYANBHBIX  COOPYXeHHH  THIMa  «DOJBBEPK»  nis
cercmuyeckux paitoHos IIPEJIJIAT'ALO:

1. Beectu B neficteue ¢ 01.04.2001 r. yrrepxxnenHoe «PyKoOBOACTBO 110
YYETY CEHCMHYECKHUX BO3JCHCTBHH INPH NPOEKTHPOBAHHU MOPCKHX
THIOPOTEXHUYECKHX COOpYxeHuil Tuna «boneBepx» PJ{ 31.3.06-2000

2. Bosnoxurpe H3xaHHe, THpaXHpPOBaHHE W PACCBUIKY AOKYMEHTa B
noasenoMcTBeHHele opranuzanuu Ha QAO «JlanpHEeBOCTOYHbI
Hay4YHO-UCCNENOBATEIECKIH, NPOEKTHO-U3BICKATENhCKHH 1
KOHCTPYKTOPCKO-TEXHOJIOTHYECKHH HHCTHTYT MOPCKOTO GhnoTa».

IlepBLiii 3aMeCcTHTEND
Muuncrpa Tpancrnopra Pocenn,

PykoBoauTens rocyxapcreeHnoil
ciyObl Mopckoro dyora

B.B.Pykuma
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KOHCTPYKTOPCKO-~TEXHOJOTHYECKHH HHCTHTYT MOPCKOTO
dnotan (OAO «THUWMOD»)

PykoBoauTens TEMBI,
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PYKOBOICTBO INO YYETY CEUCMHUYECKHX P1 31.3.06-2000
BO3AEACTBUM IIPU NPOEKTUPOBAHHUHU

MOPCKHX THAPOTEXHUUYECKUX COOPYXXEHHH

TUNA «BOJILBEPK»

llaTa BBEACHIN
01.04.2001r.

I Ob6aactb npuMeHeHHn

Hacrosulee PykoBoactso cineayer cobnionaTe Npu NPOEKTHPOBAHUK MOPCKHX
NpUYanbHbLIX COOpPYXEeHMH Tuna OonbBepK, BO3BOOMMBIX B padoHax cC
ceicMHYHOCTBO 7, 8 M 9 OannoB. CeHCMHYHOCTH pailOHa YCTaHABNHBAETCS MO

KapTaM  CEHCMHUYECKOro  padHoHHMpoBaHMA  TeppuTOopHuuM  Poocmn  cornacho

CHulT I[I-7-81* «CTtpouTenbcTBo B cEACMHUUECKUX paiOHaX».

2 HopmaTHBHBIE CCLIJIKH

B HAaCTOAUICM  JOKYMCHTEC  HCIIOJIb30BaHblI  CCBUIKH Ha  CICAYIOLIUE

HOPMAaTHUBHBIE IOKYMEHTHI:

CHull 1I-7-81*. CtponrenscTBo B celicMHYeCKHX pakoHax. - M.: I'VIT 1T,
2000, -44c. + npuin. 2:10 xapr.

CHuII 2.06.01-86. I'uapotexunyeckue coopyxeHus. OCHOBHBIE TONOXKEHUS
npoextupoBanus/ I'occtpoit CCCP. - M.: LIUTII N'occtpos CCCP, 1987. - 32 c.

CHuIT 2.02.02-85. OcHoBaHHs THAPOTEXHUYECKHUX coopyxeHuit/ ToccTpoit
CCCP. - M.: HINTII 'occrpos CCCP, 1986. - 48 ¢.

CHulI 2.02.01-83*. OcHoBanHus 3nanuii ¥ coopyxeHuil/ MuncTpoii Poccuu. -
M.: TTILITHI, 1995, - 48 ¢.

PII 31.31.55-93. MUucTpyKuKa MO NPOESKTHPOBAHUIO MOPCKHUX NMPHYANBHBIX H
OeperoykpenuTensHeIX coopyxenuit/ Muumopdnot, M., 1993. - 259 c.

PNl 31.3.3-97. PyxoBoACTBO FI0 TEXHHYECKOMY KOHTDOMO T'HMAPOTEXHHYECKHX
COOpYXEHUH MOpCKoro Tpancnopra/ Munrpanc, M., 1997. - 185 c.

P/131.3.4-97. TTonoxenne 06  opraHH3al¥y¥  TEXHHYECKOrO  KOHTDOJS

MHAPOTEXHUYECKUX COOpYxeHHit Mopckoro TpaHcnopra/ Muntpance, M., 1997. —50c.

]



P 31.35.08-84, BenoMcTBeHHOE TIONOXKEHHE O TNPOBEACHHUH TJIAHOBO-
NpeayrnpeadTebHOr0 peMOHTA NPOU3BOACTBEHHBIX 3JaHMH U COOPYXEHHH Ha
MOpcKkoM TpaHcniopre/ MuaMopdnor, M., 1984, - 68 c.

PJ/131.35.06-81. PyxoBoACTBO NO YCTAaHOBJEHMIO HOPM IKCIUTYaTAUMOHHBIX
Harpy3o0K Ha MpHYaJbHbIE COOPYXEHHUsS pacCroOpHOro THIA NMYTEM HX HCMBITaHUA
OTNBITHLIMH CTATHYECKUMH orpy3kaMu/ JlenmopHuunpoext, JI., 1983. - 70 c.

P/l 31.31.29-82. PyxoBoAcTBO 1o NPOEKTHPOBAHUIO HJIOLIEMEHTHBIX
OCHOBaHHH M (yHAaAMeHTOB nopToBeIX coopyxeHu/ HWU ocHopanuit um.
H.M.I'epceBanoBa, M.: B/O «Moptexundopmpeknamar, 1983. - 16c.

P 31.31.34-35. VIncTpykuus no NpoeKTHPOBAHUIO NPUYANBHBIX COOPYXKEHNH
pacriopHoro Ttuna Ha cnabeix rpyHrax/ JleamopHuunpoexr, M.: B/O
«MoptexnHpopmpeknama», 1986. - 103 c.

P 31.3.02-98. Pexomenpauuu 10 IPOEKTHPOBAHHIO MOPCKHX MOPTOBBIX
FTHAPOTEXHUYECKHX COOPYXEHHH B CEHCMHYECKHX paHOHaX INpH HalIHWYUU B
ocHoBaHUH cnabeix rpyHroB (Ilocobue k PJ[31.31.55-93) JHHUNM®OD,
BnagnsocTtok, 1998. - 50 c.

IT01-72. MeTtonuyeckue pekOMEHIALUHH TIO ONpeAeNeHUID IUHAMHYECKHX

CBOUCTB IPYHTOB, CKAJIBHBIX MOPOA U MECTHBIX CTPOHTENLHEIX Martepuanos. Jl.

«neprus», 1972, -35 c.

3 Onpeaenenns

B HacrosuieM — OOKyME€HTe  TNPHUMEHEHB  ClIeAYIOUIHE  TEPMHHBI  C
COOTBETCTBYIOIHMH ONpeaeneHUAMH.

Ceiicmuueckoe Bo3feiicTBHE — NMOA3EMHBIE yAapbl M KonebaHus 3eMHOMH
MOBEPXHOCTH, BHI3BAHHBIE BHYTPHU3EMHBEIMH npoueccamu (rIaBHBIM 00pa3oM

TEKTOHHUYECKUMHU).

CelicMH4I10CTB — BEposATHAS WHTEHCHBHOCTb 3CMIIETPACEHHSA B Gamiax 110

IkKase MSK-64.



CelicMHuHocTh paiiona (HMcxoaHasm CelCMHYHOCTB) — CEACMHYHOCTE B
O6annax ceiicMuueckod 1wkanel MSK-64, ycraHOBeHHass COTNAacHO KapTam
celicMHYeCKOTro palOHHPOBAHHS TEPPUTOPHH PocCCHH.

CelicMHUYHOCTh TJIOUWIAAKH CTPOHTENLCTBA (YTOYHEHHAA CEHCMHYHOCTL) —
celcmMuuHOCTs B Oannax ceficMuyeckoit mkansl MSK-64, ycraHoBneHHas no
pe3ynbTaTaM CeHCMHYECKOr0o MUKPOPallOHHPOBAHHUA HIIH C YYETOM PacilONIOXKEHHS B
OCHOBaHMHU COOPYXEHHA TPYHTOB pasUYHOH KaTeropMd 10 CeHCMHUYECKHM
CBOHCTBaM.

Pacuernas cedfcCMHYHOCTD — CEHCMUYHOCTDL B Oajiyiax ceHCMHYECKOH LIKaJIbI
MSK-64, npuHsATas a8 pacyeTa IMNpPOEKTUPYEeMbIX 31aHHH H COOpPYXEHHH B
3aBUCUMOCTH OT HUX CTEIEeHH OTBETCTBEHHOCTH H CEHCMHYHOCTH [UIOLLUAAKU

CTPOHTENIBCTBA.

CelicMHiyeckoe paHOHHPOBaHHE — pa3fe/ieHHe TEPPHTOPHH, TOABEPXKEHHOH
3EMIETPACCHHUAM, Ha paliOHbl ¢ OOWHAKOBON CEMCMUYECKO ONacHOCTHIO.

CelicMHYecKkoe MHKPOpaHOHHpPOBAHHE — YTOUYHEHHE CEHCMHYHOCTH Ha
HEKOTOPOH TEPPHTOPHU CEHCMHYECKOro pailoHa B  3aBUCHUMOCTH OT ¢é
reoJIOTHYECKHX H TIUAPOJIOrHYECKUX YCHOBHI. HMHTEHCHBHOCTH 3eMIeTpsCeHHUH
BO3pACTAET C YMEHBIICHHEM IUIOTHOCTH I'PYHTA H YBEJIMYEHUEM €ro oOBOAHEHHA.

CeiicMHvecKHe HArpy3sKH — CHJIBI  HHepUHM, Bo3Oyxnaemele Maccoi

COOpYyXeHus BciencTBHE e€ xonebanui. CelicMHUYeCKHe CHIIBI ITPH 33JaHHOM 3aKOHe
ABH)XKEHUS OCHOBAHHMA 3aBHUCAT OT JAWHAMHYECKMX XapaKTEePHUCTHK COOPYKEHUS

(nepHo0oB U popM coOCTBEHHBIX KoNebaHUit COOpYKEHHUS, AEMIIPUPOBAHUA U T.1.).

CnexrpaabHblii Meroa pacuera — METOJl, OCHOBAHHBIH Hé pa3noXEeHHH
pe3yNbTHPYIOLIErO KonebaHus COOPYXEHHS NpH 3EMIIETPUCEHUH B pAa 110 GopMaM
COOCTBEHHBIX KonebaHHil.

JAuHaMHYecKkas pacyeTHast c¢XeMa — yIpOIUeHHas CcXeMa COOpYXKeHHH,

BKJIIOYAIOIIas MECTKOCTHhIE H HHEPLHOHHBIE 3JIEMEHTHI, KOTOPBIE MNO3BOJIAIOT
ONHUCaTh YC/IOBHA AeopMalUd KOHCTPYKUHH H CHIIOBBIX BO3HNEHCTBHH B BHJE

MaTeMaTHYECKHX BRIpaXkeHU [ KonebaTeNbHBIX MPOLIECCOB.
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CeiicMOCTOHKOCTD — CMIOCOOHOCTb COOPYXEHHA MPOTHBOCTOATH CEHCMHUYECKUM

BO3JICHCTBUAM NPH COXpaHeHHH paboTocnocoOHOCTH.

Yposenb CceiiCMOCTOIKOCTH COOpPYKeHHS — OlleHKa CEeHCMOCTOMKOCTH

coopyxeHus B bannax ceHCMHYECKOM LKAk,

Tpebyembin ypoBeub CeHCMOCTOHKOCTH COOPY>KeHHSA — YPOBEHb
CEHCMOCTOHKOCTH,  periraMeHTHpPyeMbIH  HOPMATHBHBIMM  JNOKYMEHTaM4 B

3aBUCHMMOCTH OT OTBETCTBEHHOCTH COOPYXEHHS H CPOKa ero ciyxo0si.

ITpoekTHLIK YpOBeHb CEHCMOCTOHKOCTH COOPY:KEHHSA — YPOBEHD

CEHCMOCTOMKOCTH, NPHHATHIN B IIPOEKTE.
AHANHTHYECKHH YpOBEHb CeHCMOCTOHKOCTH COOPYKEHHS — YPOBEHD

Cel1ICMOCTOHKOCTH, YCTAHOBJIEHHBIH pacyeToM MNpH INPOEKTHHIX (MIH (HAKTHUECKUX ~

C Y4YETOM H3HOCA) NapaMeTpax COOpPYKeHH1.

PaxTHYeCKHH (OlLleHOUHBIH) YpPOBeHb CEeiiCMOCTOHKOCTH COOpPYKeHHA —
ypOBE€HbL CEHCMOCTOHKOCTH, YCTAHOBJIEHHBIH Ha OCHOBAHHH KOMIIJIEKCHOTO aHalH3a
JAaHHBIX 00 AaHAJIUTHYECKOM YPOBHE CEHCMOCTOMKOCTH, JKCHIyaTallHOHHOMH
HaZ1eXXHOCTH B TEXHHUYECKOM COCTOSHUH.

JKCIIYaTAUHOHHAA HAAEXKHOCTL COOPYKEHHN — CBOMCTBO COOPYXKEHHUS
BBIMONHATh 3afjaHHble QYHKLMH, XapaKTepH3yeTCA COBOKYMHOCTBIO CBEAEHHH O €ro
TEXHUYECKOM  COCTOsiHUM,  pabotocrnocoOHOCTH,  Bxovas  faHHbie 0O
SKCTPEMAJIbHBLIX BO3JEHCTBUAX, H TMOBPEXAEHUAX, HMEBIIUX MECTO B MNEPHON
3KCIJIyaTalHH.

Texnmnueckoe cocrosiHHe COOpPYKEHHA — COBOKYMHOCTh CBOWCTB COOPYXEHHS,
XapaKTePU3YIOLIMX JaHHElE 00 ero HCNPaBHOCTH H paboTOCNOCOOHOCTH.

Hebuuur  celicMOCTOHKOCTH COOPYIKEHHSA — PACXOXJACHHE MEX Y
TpeOyeMbIM H (akTHYeCKHM (OLEHOYHBIM) YPOBHSAMH €ro ceicMOCTOHKOCTH B
Oasyiax CeCMHUECKOH 1LKAJIbI.

Koadduunent ceilicMHYNOCTH — pacYETHOE  YCKOpEHHE  CeHCMHUYECKHUX

KoneOaHMH CPpyHTOB OCHOBaHHSA COOPYXKEHHUS, BhIPAXKEHHOE B JONAX YCKOPEHHS

CBOOOHOI'O NnajieHu4,



Ddbdexrusuniii  KOIPPUUHENT CceliCMUYHOCTH — PACUETHOE YCKOpPEHHE
cecMuyecKkux KojieOaHUH 3/1EMEHTA COOPYXKEHHS, BEIPAXEHHOE B NOJINX YCKOPEHHS

CBOOONHOI'O MaJicHHs.

4 O0niue NMNONOKEHHS

4.1 TIpoekTupoBaHHe GONBBEPKOB IS CEHCMHYECKHX paHOHOB HEOOXOAHMO
npoussoauts cornmacHo CHull 2.06.01-86, CHull2.02.02-85, PJ131.31.55-93,
PJ131.31.34-85, P 31.3.02-98 ¢ y4eTroM NOMONHHTENBHEIX YKa3aHHH HACTOALLEro
PykoBoacrsa.

4.2 Pacyertnl 601bBEPKOB Ha CEMCMHUYECKHE BO3AEHCTBHSA JOKHBI BKJHOYATD!

- OLIEHKY CEHCMHUYHOCTH IJIOLUAAKH CTPOHTENILCTBA;

- BLIOOP HIMHAMMYECKOH pacyYETHOM CXEeMBI COOpYXeHHd (pa3zen 5);

- onpeiesieHHe CeNCMMYeCKHX Harpy3ok B y3nax KOHIEHTpaluHH Macc
coopyxeHud (pasnen 6);

- onpeaeneHye OOKOBOro NaBNeHus rpyHTa Ha CTeHKy (pasnaen 7);

- OTIpe/IeNICHHE BHYTPEHHUX YCHIHUH B 3JIEMEHTaX KOHCTPYKIMH H NPOBEPKH
npoyHocTu (pasnen 8);

- NIPOBEPKHU ob111ell YCTOHUHBOCTH coopyxeHus (pasgen 9).

4.3 CelCMHYHOCTH NJOUIAJKH CTPOHUTENBCTBA B OAJIIaX YCTAHABIHBAETCH IO
CHulITII-7-81* (unu TeppuTOpHAaNBbHEIM CTPOHUTENBHBIM HOPMaM) B 3aBUCHMOCTH OT
CEHCMHUYHOCTH  paloHa M yTOYHfeTCS IO  JHAaHHBIM  CEHCMHYECKOro
MHKPOPaHOHUPOBAHUA HJIM B 3aBUCHMOCTH OT KATE€rOpud TIPYHTOB (IO

CEHCMHYECKHUM CBOHCTBAM), 3aJIeTalolMX B OCHOBAHHH COOPYKEHUS.

44 B npoexrax coopyxeHHMH cHenyeT TMpeNyCMaTPHBATh BEHIMOJIHEHHE
KOHTPONEBHO-HCCReAOBaTebckuX  pabor cormacho P 31.3.02-89, a Taxxe
NpeCAATOYHBIX KOHTPONBHBIX UCIIBITAHHH, COCTaB KOTOPEIX MIPHBEAEH B pasnene 13.

4.5 llpuMeprl pacyera Ha CeHCMOCTOMKOCTH OONBBEPKOB HNpPHBEAEHB! B

npunoxeHuax A, b, B, I', a ynpoluieHHb1# anropuT™ npeaBapHTENBHOTO pacyeTa —



B npunoxennn JI. IlepeyeHb pexkOMeHAYeMbIX  BbIYHCIHTENBLHBIX  IPOIpamm

NpUBEACH B NPHIOXEHHH E.

S Auunampyeckne pacyeTHbie CXeMb)

5.1 JdAunHamuuyeckue pacyeTHbie CxeMbl OOJLBEPKOB, HCNOJL3YEMble ISl
ONpenesieHHss CeHCMHYECKMX Harpysok, GopMHUpYIOTCA MO METONYy KOHEYHBIX
aneMeHTOB (MKD3). B HUX f0/mKHBI O5ITh NpeacTaBNeHbl KOHCTPYKTHBHbBIE OCHOBHBIE
3JIEMEHTBL. JIHIEBAsA, IKpPAHUPYIOIass ¥ aHKepHas CTEHKH; aHKEpHBIE TATH; IPYHTHI
OCHOBaHUS W 3aceinkKu. [Ipy pacnonoxeHuu Ha TEPPUTOPHH TpHUYaANa MACCHBHBIX
BLICOTHBIX KOHCTPYKUHUIi (MOpPTanbHble KPAaHBI, BRILKH), MOCAEAHUE, IS OLIEHKH HX
CEHCMOCTOHKOCTH, TaK)Xe ClICAYET NPEACTAaBHTh B JUHAMHYECKOH PaCYETHOH cXeMe.

5.2 PexoMeHayemMoe MOJNIOKEHHE rpaHHl QHHAMHYECKOH PpacYeTHOH CXeMb!

COOPY>XEHHS NPHUBEAECHO Ha PHUC. J.1.
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Pucynox 5.1 - [lonoxenne rpanui ¥ rpaHHYHBIE YCITOBHUS
B pacueTHOH cxeMe bonbBepka

[TonoxkeHne  HHXKHEH rpaHHUbl JAUHAMHYECKOH  pacUETHOH  CXEMBI

peKOMeHAYEeTCs NMPHHUMATE COBMAJarolleit ¢ KposneH rpyHToB kareropuii I v I no

CEHCMHYECKHM CBOMHCTBAM.
L:cnu ykazanHeie CPYHTBI HAXOAATCSA OT MNOBEPXHOCTH NPHYAIA HA PACCTOAHHH,

NpeBbIUAIOUIMM JBOHHYIO BBICOTY CTEHKH H, TO MNONOXEHHE HWXKHEH TIpaHHIBI

PacyYETHOH CxXeMBbl JONYCKAETCA INPHHUMATh, OT NOBEPXHOCTH JHA Y Ipyyana Ha
6



PacCTOSHHH, paBHOI1 BOHHON IyOHHe 3a0uBKH cTeHKH H3=H, Cnoii cnaboro rpyHTa
B OCHOBAHHUH COOPYXKCHHA CICAYCT BKIIOYMATh B PACHCTHYIO CXEMY, YBCIHYHBAA IIpH
HEOOXOAUMOCTH paccTofanue Ay 10 HHXXHEN rpaHHIB.

5.3 T"'ubkue 3NEMEHTHI COOPYXEHUSA: JIMLIEBbIE U aHKEPHbIE CTEHKH, KO3JIOBbIE
alKEepHble OMNOphi, aHKepa, J3KPaHHPYIOI(HE CTEHKH OONbLBEpKOB CleAyeT
NPEACTABNATh CTEPXKHEBBIMH 3JIeMEHTaMH, a TPYHTBl OCHOBAaHHA W 3acCBINKH -
KOHTHHYaJIbHBIMH (PHC. 5.2, 5.3, 5.4).

AHKEpHBIE TATH B pacyeTHOH CXeMe COCAHHMIOTCS B JBYX TOYKax: B MecCTe
KperUleHHs C JIMLEBOH CTEHKON U B MECTE KPEIUIEHHs C aHKEPHOH CTeHKOM (TUTHTOH).

5.4 Maccel cooOpyXeHHMA B JAHHAMHYECKOW pacueTHOH cxeme no MKD3
KOHUEHTPUPYIOTCA B U3DpaHHBIX y3JlaX. Y3Jbl KOHLEHTpPAlUHMH Macc clenyer
pa3MellaTh Yamie B 30HaX XapaKTepHBIX CMELIEHUH IpyHTa (30HbI aKTHBHOIO H
[MIaCCHBHOIO MOAaBJCHUA) M pexe Yy TrpaHul pacdyeTHoH cxeMmbl. K yajly clenyer
OTHOCHTh Maccy C TIUJIOUIAAH, OrpaHHYEHHOH: IO TOPHU3OHTAJH - NTOJIOBHHAMH
PACCTOSHHH MeEXJY CMEXHBIMM BEpPTHKANsIMH COCpPENOTOYEeHHA Macc, TIo

BEPTUKAIY - ITOJIOBUHAMHU PACCTOSTHHN MEXIY CMEXHBIMH Y3JIaMHU.

Macca rpy30B Ha npuyajge COCpefoTauHBaeTCs B BEPXHUX y3JlaX pacyeTHOH

CXEMBEI I10 paBHUJIY I'PY30BLIX IUIOHIAAEH.

B pacyetHprx cxemax MK3 macchl JOMKHEI UMETh OJHY CTerneHb cBOOOABI —
nepeMeuieHue B rOPU3OHTANILHOM HaNPaBIeHHMH.

5.5 Tlpu onpenesieHUH CeACMUYECKUX HArpy30K OT MPYHTOB, PACHOJIOKEHHBIX
HUXE YPOBHA BOJBl B aKBaTOpPHHM, B pacuyerax HEOOXOAUMO INpHHHMATh Maccy

BOJOHACHIIIEHHOr0 I'pyHTa (MacCy rpyHTa ¢ y4€TOM MacChl BOABI B Topax). Maccy

BOAOHACBILIEHHOTO I'PYHTA (IMIOTHOCTh) CNEAYET ONpeensaTh o ¢popmyne

PsTEP;
. | 5.1
P " (5.1)

rae p, - MIOTHOCTh MHHEPAIBLHBIX YAaCTHIL CKEJIETa TPYHTAa, T/™>:

£ - KO3 PHUHUEHT NOPUCTOCTH;

P ¢ - TUIOTHOCTH BOABI, /M.
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5.6 UHepuuoHHOE BIHAHUE BOJAbI, KOHTAKTHPYIOIIEH C JIHLIEBOH CTEHKOH CO
CTOPOHB! aKBAaTOPHM, CIAEAYET YUWTHIBATh B BUIE NPHUCOCANHEHHOH MACChl BOJLL.
Benuyuua NpucoeMHEHHOR Macchl BOJABI, MPUXOAAILASACS HA €JMHHLY oAy

NNOBEPXHOCTH CTeHKH, onpenenserca cornacho CHull 11-7-81* no ¢opmyne
me = P Y, (5.2)
rae i — rnyOuHa BOMbl Y COOPYXCHHS, M;

11 — 6e3pa3zMepHbli KOIPGHUHEHT NPUCOETHHEHHOH MacCh! BOALI;

W/ — K03 PULUHEHT, YUYHTHIBAIOLUIHA OrPAaHUYEHHOCTh JUIMHBI BOAOEMa H

NMpUHHMaeMblH PaBHBIM €AUHHULE.

[Mpumedanne. Kospduunenr u mns 3aankepeHHOro 60bBepka peKoMeHAyeTcs MPHHKMATD,
KaK 1S COOPYXXCHHA C BEPTHKaNbHOW HAmOpHOH rpanplo, COBEPINAIOUIEr0 FOPH3OHTANLHLIE
CABHIOBLIE KoneOaHusa npu COOTHOMECHHHN YCKOPEHHT B BepxHeEH 4acTH COOPYXEHHS K YCKOPEHHIO
OCHOBAHHA PABHOM JIBYM.

5.7 JAinHamMuyeckue Moaynd aedopManHH NeCYaHbIX H MNIHHUCTBIX TPYHTOB B
nepBOM  NpUOJMXKEHHH  jomnycKaeTrcs — onpedenat) no  Mertoanueckum

pekomeHpaumaM I1 01-72 unu dpopmyne

Eoun=3Ecm> (5.3)
rae E,,, — CTaTHuecKuit  Momyns  jgepopMauuH  rpyHTa,  NPHHHMAEMBIN

cormacHo CHuIT 2.02.01-83*, [Ia.

[Tocne onpepenenus nepuoxoB COOCTBEHHBIX KoneOaHHI COOpYXEeHHS
NPUHATBIE MOAYIH AedopmauMii TPYHTOB MOANEXKAT KOPPEKTHPOBKE C LENBLIO
npubInKEeHUsT pacCUMTaHHOro Nnepuoja MepBOro TOHa KonebaHui ¢ nmojyyeHHbIM
3KCNIEPUMEHTANLHO (IKCHEPUMEHTAILHO MOJYYeHHbIE MEPHOABl OCHOBHOTO TOHA
konebaHuil 3aaHKepeHHBIX DONBEBEPKOB U3 CTAIBHOIO HINYHTa € rayOouHaMu 9-12 M
coctaBagioT 0,4-0,6 ¢). KoppextpoBka Moayiei negpopMayuil MpoU3IBOAUTCS, €CNH
COOTHOIIEHHE YKa3aHHLIX NepHofoB cocrasnser 6onee 1,2. [Ipu koppexTuposke

creflyeT YYHTBHIBATh, YTO MepHOAb!l COOCTBEHHBIX KonebaHnii OONbBEpKOB OOpaTHO

NMPONOPUHOHANBHE! v £ .

i1



6 Onpenenenne celicMHUYECKHX HATPY30K

6.1 CelicMuyeckue Harpy3ku I 3aaHKepeHHbIX OOJLBEPKOB HEOOXOAUMO
PAaCCYHTBLIBATH MPH TOPH3OHTAJIBHOM CEHCMHUYECKOM BO3ACHCTBHH MNOMEPEYHOro
HanpasneHus. HeobXoAUMO y4dWTHIBATh,. YTO NPH CEACMHYECKOM BO3ACHCTBUH
NPOUCXOAAT AehOpPMATHBHLIE KOJIeOaHUA COOPYXEHUs, BCIeACTBHE Yero Ha KaXAbIA
3JIEMEHT  COOpPYXEHHUS  JNEHCTBYIOT  JOTONHHUTENBHBIE CEHCMHUYECKHE  CHIIBI
MPONOpLHOHANIbHbIE MACCE 3JIEMEHTA U YCKOPEHHUIO ero CeHCcMHYeCKHX KonebaHui, a

B 3JIEMCHTAX KOHCTPYKHHH BOIHHKAKOT QOINOJIHHUATCIIBHBIC BHYTPCHHHC YCHUITHAL.

6.2 CeificMuueckde  Harpy3kd  ONpelNeNfioTcs 1Mo  AUHAMHYECKOMY

CIICKTPAJIBbHOMY MCETONY B BHIAC DPA3JIOKCHHA PCIYJILTHDYIOUIETO CEHCMHYECKOro

konebaHus B paj 1o rnaBHBIM (COOCTBEHHBIM) hopMaM KonebaHHH.
[Ipn omnpeneneHuy ceHCMUYECKUX HArpy30K HEOOXOMHMO YUHUTBHIBATH: MAacChl
KOHCTPYKTHBHEIX 3JIEMEHTOB COOPY)XEHMHA; MACCh! IIOJIE3HBIX I'DY30B Ha NpHYae;

MACChbl 'PYHTOB OCHOBAaHHA H 3aCbIIIKH, BKJIIOYCHHBIX B JHHAMHYCCKYIO PACUYECTHYIO

cxeMmy (18 BOJOHACBIIEHHBIX MPYHTOB YYUTHIBAETCA Macca BOJbI B MTOpaxX IrpyHTA);

MPUCOENHHEHHYIO MAcCy BOJBI K JIMLIEBON CTEHKE CO CTOPOHBI aKBATOPHH.
6.3 PacueTtHas ceiicMu4yeckas Harpyska Sy (kH), meiictByroinas B Touke £

JHHAMHUYECKOH pacueTHOH CXeMBl U COOTBETCTBYIOUIAS i-MYy TOHY COOCTBEHHEBIX

konebaHH CoOpyKeHU, onpeenseTcs rno Gpopmye
Sik = KIKaM 1.8 Az By Ky Mg (6.1)
rae Ky- KO3 QHUHEHT, YYUTBHIBAIOLUHA NOMYCKAEMBbIE IOBpPEXAEHHA COOPYKEHHH,

3HayeHue Kotoporo npuHuMaetcs corstacHo CHul1I-7-81* (nnsa npuyaibHbIX
coopyxkeuun K =0,25),
K> - KOOQPHUUKeHT, YYHUTBIBAIOUMH KOHCTPYKTHBHbLIE pELIEHHUS COOPYXEHHs,

3HaueHHe KoToporo rnpuHumaerca cornacHo CHull II-7-81* (ans

NpUYANBHBIX COOPYXEHUH Ko =1);
M j - Macca COOpYXEHHS, OTHECEHHass K TO4YKe Kk JHHAMHYECKON pacueTHOH

CXEMbl, onpeienseMas COrjiacHo pasfeny J, T;
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2
g - yckopeHue cBOOOIHOro najeHu , M/c”;
A, - pacyeTHOE YCKOpeHHe B OCHOBAHHH COOpYXeHHA B fonsX g (koadduumuent

cefiCMHYHOCTH), OTpelieNiseMoe cornacHo 6.4;

f ;- k03)GHUMEHT IMHAMUYHOCTH, COOTBETCTBYIOLIMA i-MY TOHY COGCTBEHHBIX

kosiebaHuil coopyxenus, npuauMaemsiil no CHull I1-7-81%;

Ky - K09QQUUHMEHT AMCCHMAuUMH, NMPUHUMaeMbld AN GonbBepkoB paBHbIM 0,7

NpH pacyeTHO# ceilcMuyHocTH 7 M 8 Oamnos, ¥ 0,65 - npu pacyeTHoId

CENCMUYHOCTH 9 Oannos;

1 - KO3QPUUHEHT pacnpenesenus CEHCMHYECKHX CHIL MO  COOPYXEHHIO,

3aBUCAIUMHE OoT PopMbl AedOpPMaLUH COOPYXXEHUS NPH €ro coOCTBEHHBIX

konebaHusx mo i-My TOHY (xo3pduuuedT opMmel xosedanuii),

onpenenseMelii no 6.5.

[Tpumeuanue - M - & = () -BeC COOpYXKeHHs, OTHECEHHDITH K TOUKE K.

6.4 PacyeTHOe yckopenHe B OCHOBAHMM COOPYXEHHS A4, OMNpefensieTcs B

3aBHCHMOCTH OT pacyeTHOH CeMCMHYHOCTH U HOPMATHBHOrO (OCTATOYHOrO) Cpokxa
CIIyXOB! COOPYXEHUN 110 hopMyIe
Ar=4AK,, (6.2)
rane A - koadbdunuenr CeHCMHUYHOCTH, 3HAYCHHS KOTOpPOr'o COTJIACHO
CHHITII-7-81* npuxnumarorca paBubiMH 0,1; 0,2 u 0,4 gna pacuerHoi
ceicMHYHOCTH 7, 8 M 9 Gannos;

K - xko3dPHUUMEeHT, YYUTHIBAIOUIMA HOPMATHBHBIM MM OCTATOYHBIH CpOK
ciry»Obl COOpyxeHus 7 (B rojax), NpHHUMaeMbli no tabu. 6.1.

Tabnuua 6.1

N

7 2000 | <10 15 20

- ¥

Kr | 051 06 | 07

50 | 60 | 70 | 80 |=2100

-F

10| 1,1 | 12| 13 l [ .4

o

[Ipumeyanus

1 PacuerHas celicMHYHOCTH ANA T'MAPOTEXHHYECKMX COOPYXeHUHl NpHHHMaeTCd pAaBHOI
CEHCMHYHOCTH NMJIOMIAAKH. [Ipu onpeneneuy ceCMUYECKHX HArpy3ok CEHCMHYHOCTH MJIOILIANKH
npuunMaecTcs cornacHo Ttabn.l CHullll-7-81* B 3aBHCHMOCTH OT KaTeropHH TIpPyHTa no
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CeliCMHYECKHM CBOHCTBAM, PAcNOIONEHHOTO B OCHOBAHHH PacueTHOW CXxeMsbl. Jlng coopyxeHHH
MOBBLIIEHHOH OTBETCTBCHHOCTH pacyeTHOE YCKOpeHHE A, COOTBETCTBYIOUCE CEHCMHYHOCTH
NAOUAAKH, NPHHEMAETCS ¢ K0P PHUHEHTOM 1,2

2 Jns npoMexyTouHbIX 3HauYeHn# 7 Benuunna K - B Tabnuue 6.1 npunumaercs paBHOH
DosLIEMY 3HAUYEHHIO U3 HHTEPBAJIA.

6.5 3nauenue koapduunenTa 7, cieyer onpeaensTs Mo Gopmyie

n
kakZleX;j
Mik = - : (6.3)
> MjX}

FAe X jk ¥ X jj - OTHOCHUTE/IbHBIE  CMEIUEHUS  COOPYXEHHMS  NpH COOCTBEHHBIX

konebaHUAX 1O i-My TOHY B pacCMATpHBAE€MOH ToYke kK U BO BCEX
TOYKaX j, 'lie B COOTBETCTBHH C AHHAMHYECKOH pacuyeTHOH cXeMo#
ero Macca NpHHsATa COCPefOTOYEHHOM;

M j - Macca COOpYXeHHUs, COCPENOTOYEHHas B TOUKE j NUHAMHYECKOH

pacHeTHOH CXEMBI, T.

7 OnpeneneHue 66K0BOro AaBlelia rPYHTA HA CTEHKY

7.1 VIHTeHCHBHOCTb TOPHU3OHTAILHOM COCTABNAIOWEH AaKTHUBHOrO P, W
MaccCHBHOTO P, OCTAaTOYHBIX JAABNEHHi IDyHTa Ha CTEHKY MpPH CelicMH4ECKOM
BO3eHCTBUH, kI ]a, onpeaensiorcs no dbopmynam

P5=lg,+ma* )23 C Rae, (7.1)
P =g, +ma* )25+ C e, (1.2
rae i, M ,1*;', ~KO((PULIMEHTBl TOPHU3OHTANBHOH COCTaBIAIOIIEH aAKTHBHOrO H

MaCCHBHOrO  AaBi€HHs TpyHTa TpH YUeTe CEHCMMUECKOro

BO3AEHCTBHA, onpeaensemple no 7.2;
5 ~
g —MHTEHCHBHOCTb paBHOMEPHO  pacnpe/ie/IecHHOM  Harpy3ku  Ha

MOBEPXHOCTH npHuyana, kla;
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g, —MHTEHCHBHOCTb BEPTHKANLHOrO AABNEHWSA TPYHTa, ONpeAeNsemMas B

cootrBeTrcTBHH ¢ PJ1 31.31.535-93, klla;
m —xo3bdulMeHT, onpeaensemMbiii cornacHo PJ1 31.31.55-93;

C —ynenwHoOe cueneHHe rpyHTa, klla;

Aac- ¥ A pe ~K03(pHULIMEHTb] TOPH3IOHTANBHOH COCTAaBAAOLIEH AKTUBHOTO M

MAaCCHBHOIO JaBjleHHH I'PYHTA OT CMN CUENJEHUA, onpelenseMoie B

cootBeTcTBHH ¢ PJ1 31.31.55-93,

[TpumeyaHue - YUeT paBHOMEpPHO—pacnpeAeeHHON Harpy3kH Ha NOBEPXHOCTH MpHYana
AONYCKAeTCs NMPOH3IBOAHTL B IBYX BapHaHTaX:

3
} g =g (g -pacuyeTHas Harpylka Ha TNOBEPXHOCTH fipuyana), nNpH OITOM 3HayeHHe

ko3 duLIHEHTA COMETAHHA HArpy3oK y o 1o PI 31.31.55-93 npunnmaerca pasueiM 0,9;

3
2 g =0,5¢g , npH 3TOM 3Ha4YeHHE KOIPPHUHEHTA COUYCTAHNUS HAPY3OK ¥ 10 =1

7.2 KoapdHUMeHTH  ropH3OHTANbHOH  COCTaBASIOWlEH  AKTHBHOIO M
NACCHUBHOrNO OCTATOYHBIX JaBNEHHH TIPYHTA TPH CEACMHYECKOM BO3ICHCTBHH

onpeaensoTca no GpopMyam

-y

+
25 = Ag| 1+ Asatg] 45°+ 2 =l (7.3)
5 1 o ¢)-8P\
/lp"/lp "“Agptg 45 — 2 ’ (74)
/

1€ Ayq ¥ Azp —3pdexTuBHble K0IQOUUHEHTBI CEHCMHYHOCTH COOTBETCTBEHHO IS 30H

aKTHBHONO H MACCHBHOIO JIaBJIEHUH, onpenenseMsle no 7.3;

Eq ¥ £p —YTVIBl OTKIOHEHHS OT BEPTHKANIH PaBHOAEHCTBYIOLMX CHJ BeECa M

CEHCMHUYECKHUX CHIN JJiA 30HBI aKTHBHOI'O W NAacCHBHOrO NaBJIEHHI,

onpenenseMelie no 7.4, rpan.

7.3 D¢dexTusnble K0IPHUUIHEHTH CEHCMHUYHOCTH JUIS 30H aKTHBHOTO 4,, H

MacCHBHOrO A5, AaBJICHHi, YYUTBIBAIOLME NIHHAMHYECKHHA XapaKTep CEHCMHUYECKOTO

BO3JIEHCTBUA H BOJIOHACBILEHHOCTh IPYHTA, ONPEAENAOTCA 110 GOopMyNiaM

I5



AJG = ’ (75)

Agp =i t= (7.6)

rae (G, —BeC COOPY)XEHHs, COCPEeNOTOYEHHBlH B TOUKE K JUHAMMYECKOH pacyeTHOM

cxeMbl (I8 IPYHTA, PAacfoNOXEHHOr0 HHXE YPOBHS BOABI B aKBaTOPHH

NPHHHUMAETCA C YYETOM B3BElIMBaloWero AeHCTBUS Bomakl), KH;

Ng>Np —~KOJIHYECTBO COCPENOTOYEHHBIX Macce AUHAMHYECKON pacyeTHOH CXeMbl,

PacloONOXEHHBIX COOTBETCTBEHHO B MpHU3Me pacrnopa (aKTHBHOIrO
NaBNeHHA) H BbiNopa (NMaCCHBHOIO HAAaBACHHA), TIPAHHULBI KOTODBIX

OrpeenstoTCA NpUONUXKEHHO Mo pacueTy 6€3 CeHCMHUYEeCKHX BO3IEHCTBHIA;

V —4HCJIO YYHTBbIBaeMbIX GopM Konebanuit coopyxenus (ot 5 no 10).

Jins npenBapHTENbHLIX pAacyETOB 3aaHKEePEHHBIX OONBBEPKOB NOMYCKAETCHA

anHHM&Tb
Ara=Ki1Ar Kas (7.7)
A3p:K]Aer: (78)

rne Ki —xo3¢p@PpUUHEHT, YYUTHIBAIOLIHHA AOMYyCKaeMble MOBPEXACHUS COOPYXEHHA,

NpHHUMaeMsli cornacHo 6.3;

Ar —KO3PpHUHMENT  CEHCMHYHOCTH,  3HAY€HHS  KOTOpOro  NPHHHUMAIOTCH

cornacHo 6.4;

Kas K p—xo3pdHuueHTsl yBenuueHns dQpQPpeKTHBHOA CEHCMHYHOCTH U MaCCHBOB

CABHracMoro rpysHta, COOTBECTCTBEHHO B 30HAX aKTHBHOI'O H IMMACCHBHOrIO

NaBJieHUH, YUYMTBIBAIOIWIHE JAWHAMHYECKHH XapakTep ceHCMHYeCcKOoro
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BO3NEHCTBUS W BOJOHACHIIIEHHOCTh [(PYHTA, TNpHHHMaemsle K ,=2,7,

K p=2.2.

7.4 Yrnbl OTKJOHEHHS OT BEPTHKANM paBHONEHCTBYIOIIMX CHJI Beca M

ceiiCMUUYEeCKHX CUI ANA 30H aKTHBHOIO M MAaCCHUBHOrO AaBJIEHHH ONpeaensroTcs Mo

dopmMynam
Eq=arctg A4,, (7.9)
gp=arCtgA3P . (7.10)

7.5 VIHTEHCUBHOCTbL TOPH3OHTANBHON COCTABJAIOLIECH CHIIOCHOTO JaBJIeHHA
FPYHTa, pPAacCNoOJOXEHHOro MeEXAYy JIMUEBOH H 3KPAHHUPYIOIEH CTeHKaMH
IKPAHHPOBAHHOIO O0ONbLBEPKA, C YYETOM CEHCMHYECKOTO BO3JEHCTBUSA ONpeleNseTcs
no gopmyne

;, C

Pg,cw? — 49z cun Aa te o [1 '"/12(1 - mcwr)]s (7.11)

rae g, oy, ~ WHTEHCHBHOCTS BEPTHKAIBHOTO HAaBJICHHA TIPYHTa MexJay CTEHKaMH,

onpeaensieMas cornacuo PJ{ 31.31.55-93, klla;
Ay~ KO3QPUUKMEHT ropH3oHTANBHOR cocTaBisiomied aKTHBHOTO AaBJICHHUSA

rpyHTa, onpenensemsiid no dopmyne (7.3);

Meyn— KOG OULHEHT, onpenenseMslii cornmacHo PJ{ 31,31.55-93.

7.6 Ilpn 3amene cnaboro rpyHTa B OCHOBAHHH IEepel JIHLEBOH CTEHKOH
OoJIbBEpKA OTIOP OT OTCHIMAHHON HPHU3MBI CEyeT ONPERENATE KAK HAHMEHBIIHH U3
pacueToB: JIMOO MacCUBHOrO AABNEHUS B HPEANOJIOKEHHH OeCKOHEYHOH IUTHHEI
OTCBINAHHOH TNpPH3Mb! (NpPH  YCIOBHH IIpOpe3aHHA OTCBIMAHHOW NPHU3MBI) C
Hcnonb3oBaHueM ¢opmynsl (7.2), nub0 CONpPOTHBIEHHS CHABHTY OTCHINTAHHOMH

NMPU3MBI 10 OCHOBAHHIO C UCIMOJib30BaHHEM (opMysl (7.12)
Esp= (Espl + Espz)' (1 +1g80 - tg(o0)+ Co(bi + bz)* (7.12)
rne F gp,—CHNIa  COMpPOTHBNEHHS CABHrY IPAMOYFOJNBHOIO 3JIEMEHTA MPH3MBI,

o0ycnoBieHHas BHyTpeHHHM TpeHHEM IrpyHTa, KH;
17



Ep,— CHNa COMPOTHBIEHHS CABHIYy TPEYrONLHOTO JE€MEHTA  MPH3MB,

obycnopneHHas BHYTpEHHUM TpeHHeM rpyHTa, KH;

O — yrojga tpeHus MartepHana OTCBINKH MO MNMJMOCKOCTH BOCIIPpHATHA OTIHODpA

JIMIIEBOH CTEHKOH, Ipaj;

(00" Yron BHYyTpEHHEIo TpCHUA TpyHTa OCHOBaHHA, I'Da

C,— cuenneHue rpyHra ocHosauus, klla;

b.>b,,h — pasMepsl NpAMOYTOJBHOTO W TPEYrojbLHOrO 3JEMEHTOB OTCHINTAHHOH

MpU3Mbl I'pyHTa (pUCYHOK 7.1,a).

CHITBI CONPOTHBNEHUA CHABHTY F o U E o, OTIPEACTAIOTCA MO (pOpMYNaM
Espr=Gl(t3¢90“‘A3p): (7.13)
E sp, = Gzl_tg(®+¢g)_ Aap] (7.14)

rue(y 1 (G, - Beca COOTBETCTBEHHO MNPAMOYTrOJBHOIO H TPEYrojbHOI'0 3JIEMEHTOB

OTCBIN@HHOH TMNPH3MEI TIpyHTa ¢ YY€TOM BOJIOHACHILIEHHOCTH
rpyHra, KH;

O- yron Hak/IOHa O0TKOCa KOT/IOBaHa, KOTOPBIH CJIERYeT Ha3Hayarth
MEHBUIMM YIJia BBINOPAa TIpyYHTA OCHOBAaHMSA HpPH CEHCMHYECKOM

BO3AECHCTBHUH, rpal.

Jmopa NacCHBHOIO JaBJIEHUs MO BLICOTE MPU3MBI IPHHHMAETCR TPEYTONBHOH

(pucyHok 7.1,6).

}/_9 B — o
-y

SR | G2 Gy ) Es
77 | L
C S/)N_\ - h
Pp>Co Va7 ey i/ and// ol B ' - 11 -3—
b by  cmeHka
v m oams ome— -.-)!' — ey —~ . —
a) 0)

Pucynok 7.1 - Cxema pacyera CONPOTHBAEHUS CABHIY O3JE€MEHTOB OTCLINMAHHOH

NpU3Mbl I'PYHTA (a) H 3MI0pa NaCCUBHOTO JaBiaeHHs rpyHTa (6)
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8 Onpeaenenue BHYTPEHIHX YCHJIHIT B 3JIEMEHTAX KOHCTPYKLHH

8.1 Ilpu npoBepke MNPOYHOCTH JJIEMEHTOB KOHCTPYKUHH O6O0ONbLBEPKOB
HeOOXOAMMO YYHUTHIBATH JIBE COCTABNAIONME BHYTPEHHUX YCUIHH — OCTATOUHYIO H
dbayxkryauronnyo. OcraroyHas  cocTaBasiowas  obycnoBieHa — geicTBHeM
OCTaTouyHoro OOKOBOrOo  faBACHHA  TPYHTa, BHI3BAHHOIO  HeoOpaTHMMbIMH
CMEIEHHAMH M  YIUIOTHEHHEM TIpPYHTa, HaKalUIMBAIOIIUMHUCA B npolecce
ceficMuueckux - Konebauuii. DaykTyalHoHHas coOcTampmsiiounias obycnosnena
nedbopMaTUBHBIMH  TNICEBHOYNPYTMMU  KOJNEOaHUSMH TIPYHTA U KOHCTPYKUHH.
Pe3ynbTUpYIOIME  BHYTPEHHME  yCHJIMS M TIEPEMELLEHHS  ONpelaensioTcs
CYMMHPOBaHHEM OCTATOYHOH H (MJIYKTYaLIHOHHON COCTABJISIOLIUX.

8.2 PacueTHble 3HAUCHMUst BHYTPEHHUX YCHIHH B ONIEMEHTAX KOHCTPYKLHH C
yueToM celicMuyeckoro BosaeicTeug (u3rubaioliue MOMEHTHEI B JIHLEBOII,
IKPAHUPYIOWIMX U aHKEPHOHU CTEHKAX, PACTATMBAIOIINE YCHIINSA B @HKEPHBIX TArax M
Ap.) onpenensioTes no popmyne

N =Noemt Ny, (8.1)
rae N ,em —OCTATOUYHBIE BHYTPEHHHE YCHJIHA B 3JIEMEHTAX KOHCTPYKLMH OT HEHCTBUA

OCTAaTOYHOro 6OKOBOIO aBNEHUS IPYHTA, ONpeaenseMsle no 8.3;

N p—ObIyKTyaHOHHBIE BHYTPEHHHE YCHNIMA B SJIEMEHTaX KOHCTPYKUMHM OT

AEHCTBUS CEMCMHUYECKUX CHII, OnIpeaenseMsle 1o 8.4,

8.3 OcrartouyHbie YyCHiIug B 3NEMEHTAX KOHCTPYKUMK, BO3HWKaAOUKE B
pe3yapTate JHEHCTBHA OCTaTOYHOro OOKOBOro [HMaBJICEHHS TIpPYHTAa HA CTEHKY
(popmynnl (7.1), (7.2) u (7.11)), cnenyet onpeaenats cornacuo P 31.31.55.93 no
nporpamme BOLVERK (npunoxenue E).

8.4 PnyKTyallHOHHEBIE YCUJIUS B DJIEMEHTaX KOHCTPYKLHMH, BO3HHKAIOIIHE TIPH
3EMJIETPACCHHH B pe3ynbTare JAeQOPMATUBHBIX CEHCMHYECKHX KonebaHu#

COOpPYKEHHH, CACAYET onpenenars no GopMyne

Vv
No=\ _ZlNé,j , (8.2)
=
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rae N ; —(hayKTyaulHoHHOE (H3MEHsIoMeecs 10 HANPABIICHUIO NMPH 3EMIIETPACEHHH )
YCHJIHE B pacCMarpuBacMOM CeEUYEHHMH OT JEHCTBHUA CEHCMHUYECKHX
Harpy3ok, onpenenseMeix no gopmyne (6.1), npunoxeHHbLIX B MecTax
KOHLEHTpallM Macc AUHaAMHYECKOH pacyeTHON CXEMB.
(PrnyKTYalHOHHBIC YCUIIUA N i OTPEIENAIOTCA B pE3ybTaTe ANHAMUYECKOrO
pacyeTa NMpH HCIO0JIL30BAaHUM BeIYHCHUTENLHBIX nporpamMMm JIMPA, MHUPAX un ap.,
PEUIM3YIOMIMX METOJl KOHEUYHBIX 3JIEMEHTOB U HMMEIOUUX OJIOK MO onpeneneHuio

ceficMIICCKUX Harpy3ok (npunoxenue E).

Jing npenBapUTENbHBIX pacyeToB (IYKTYallMOHHBIE YCHIHMA JOITyCKaeTcs

OnpeaensaTh o npunoxeHuo /.

9 IIpoBepkH obuIeH YCTOHUHBOCTH

9.1 JIns 3aaHkepeHHBIX OOJIBBEpKOB HEOOXOAMMO BBITOJHUTH CJIEXYIOIHE

BH/bl NPOBEPOK YCTOMYHBOCTH:

- Ha NTIOBOPOT NTULIEBOH CTEHKH 00/IbBEpKAa BOKPYT TOUYKH KpeTUIeHUs aHKepa,
- Ha aHKEPYIOUYKO CMTOCOOHOCTh MacCHBa 'PYHTA Nnepesi aHKEPHBIMU TIMTaMU

HJIH CTEHKaMH (CABUT @aHKEPHOH MJIHTHI);

- Ha TNYOMHHBIA CABHI MO KPYIJIOUWIMHAPHYECKHMM HJIH  JIOMAHHEBIM

NOBCPXHOCTAM CKOABXCHHA.

[lpy npoBepke YyCTOHYHBOCTH Ha riAyOUWHHLIA CABHUI CneAyeT pacCMOTpPETh M
ApYTHe BO3MOXHbIE (POPMBI CIABHTa TPYHTOBBIX MAacCHBOB C YYETOM pe€alibHOro
pacnonoXeHus cinos cnaboro rpyHTa B OCHOBAHHWH COOPYXXEHMs, HaflpuMep, CIABHT
[10 CMELLIAHHBIM. IOBEPXHOCTAM (KOMOMHALMH TIPAMOJIMHEHHBIX U KPUBOJMHEHHBIX
Y4aCTKOB NTOBEPXHOCTEH) I KOMOHHHPOBAHHBIM KPYTOBBIM (pHC.9.1).

9.2 Ilpu npoBepke YCTOHUHMBOCTH HA NMOBOPOT JIMLEBOH CTEHKH BOKPYI TOYKH
KpenjaeHna aHKepa, akTHBHOE H NACCHBHOE AaBJICHHA I'DYHTa Ha JIKUEBYIO CTEHKY
NPpHHUMAIOTCA C YUYETOM HEHCTBHUS CeHCMHMYECKHUX Harpy3ok no dopmynam (7.1),

(7.2) n (7.12). Cornacio PJ131.31.55.93 pacuer caneayer BBLINOJHATE MO
nporpamme BOLVERK.
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Pucynok 9.1 - Bo3moxHas ¢gopMma casura rpyHToBOro MacCHBa
NpY HAJIHYHUHK cloa ¢naboro rpyHTa

9.3 Ilpu npoBepke YCTORUYMBOCTH aHKEPHOH NUIUTHI HA CABHI aKTHBHOE H
MacCCMBHOE JlaBJIeHUs TIpPYHTa Ha [UIKTY [PUHHUMAIOTCA C YYETOM JeHCTBHS
CECMUYECKHX Harpy3ox cornacHo ¢opmynaM (7.1) u (7.2). AHKepHas peakums
MPUHHMAETCA Mo pe3yNibTaTaM pacyera JIHUEBOH CTEHKH CorjlacHo 8.2.

9.4 IopuszoHTansHas ceiicMu4eckas CHila, MOEHCTBYIOLUAS Ha MacCHB
CABHraeMoro j-ro y4yacTtka rpyHra IpH pacyetax oOumed YCTOHYMBOCTH IO

KPYTNOUHIIHHAPUYECKHUM HIIH JIOMAHBIM ITOBEPXHOCTAM CKONBXEHHUA ONpPENECAIOTCA

1o opmyJie

rae (5 j — BEC CABUraeMoro j-ro y4acTka rpyHra (Juisi FpyHTa, pacloNIOXEHHOTO HHXe

YPOBH4 BOABRI B aKBaTOpHH, NMPHHUMACTCA C YHCTOM B3BCLIHMBAIOLIETO

NENCTBUS BOJKI);

Asy — 3P dexTnBHBIi K0dPPUUHEHT CERCMHYHOCTH, NPHHUMAETCH OCPEIHEHHBIM

IS CABUraeMOro MacCuBa H ofnpeaensercd no 9.5.

9.5 O¢dextununit korhpPUUHEHT CeACMHYHOCTH Jns  pacuera obuiei

YCTOHYHBOCTH onpenensieTcs no popMmyne
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V H)!

2.1 2 Sk
|

i=i\ k=l
Aoy = , 92)

gGk
k=]

rae( j —BeC COOPYKEHHs, COCPEeIOTOYEHHbIH B TOUKE K JMHAMHYECKOH pacyeTHOM

CXE€Mbl ()14 FpyHTa, pachoj0KeHHOTO HHXE YPOBHA BOJLI B aKBaTOpPHH
MPUHUMAETCS ¢ YYETOM B3BELIHBarOLIero AeHCTBUA BOABI), kKH;
1 —KOJIIMYECTBO COCPEAOTOYEHHBIX MacC NWHAMHUYECKOH pacueTHOH CXeMbl,

[NOHAJAKHX B CABHTACMYIO YaCTh 'PYHTOBOI'O MaCCHBA.

Hns  npeaBapuUTeNnbHBIX  pacyeToB  YCTOMYHBOCTH Asy  Romyckaercs

onpenensaTs no GpopMmyie

Al)y:KlA'rKy ’ (9.3)

rae K, ~KO3QQHUUUEHT yBenudeHHUs 3QQeKTHBHOH CEHCMHUYHOCTH U1 CABHIAEMOIro
MaccuBa TPYHTa, YYMTHIBAXOINH JHHAMHYECKMH Xapakrep CeHCMHYECKOro

BO3ACHCTBHA ¥ BONOHACKIIIIEHHOCTh IPYHTA, TPHHUMAaEMBIil paBHBIM 2,4.

9.6 MOMEHT OT CHBHTAIOUWIHX CeHCMHYECKHX CHJI OTHOCHUTENIBHO LEHTpa
BpalllCHHA, MCNONL3YeMbIH IIpU IpoBepke OOIEH YCTOHYMBOCTH TNO METORY

KPYTAOUHIHHAPHYECKHUX MOBEPXHOCTER CKONBXEHHUA, OflpefieNgeTc 1o popMyne

n
M}TZ ZS})’J: (9-4)
j=1
A€y  —OpAWMHATA LEHTpPAa MacC j-ro CHBHraeMOro y4acTka TpYyHTa (j-ro
BEPTHKANILHOTO 3/1EMEHTA) OTHOCHTENBHO LIEHTPa BPAlLCHHS;
N —KOJIMYECTBO YYacTKOB rpyHTa (BEpPTHKalAbHBIX CTONOUOB), HAa KOTOpLIE
YCJIOBHO pa3fiejieH CABUTaeMbIH MacCHB I'PYHTA.
9.7 TlpoBepky o6iuel yCTOWYHBOCTH COOPYXKEHHs Ha IIyOMHHBIH CABHUT NO
KPDYTJIOUHAUHAPHYECKHM  WIH  JIOMaHHBIM  TOBEPXHOCTAM  CKOJIBXCHHA
PEKOMEHAYETCA BBINOAHATE 10 BBLIYHUCIUTENBHLIM IpOrpaMMaM, B KOTOPBIX

MPEeAyCMOTPEH YUeT ceHCMHUUYeckHX cua. JIpH HCNonb30BaHHH BBIYMCIUTENBHBIX
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[IpOrpaMM, B KOTODBIX Y4Y€T CEHCMHUYECKHX CHJI HE NpEeAyCMOTPEH, AONYCKAaeTCs
HCTOJ1b30BaTh NPHOIHKEHHBIA Cnocod NOBOpOTa PacYETHOM CXEMBI COOPYKEHHS Ha

CCHCMHMYECKUA Yroa g,, B PeE3yAbTaTe Yero CTaHOBUTCHA BEPTHKANBLHOH

PAaBHOJAECHCTBYIOLILAsA BeCa U CEHCMHUYECKOH CHUJIIBL.

[Ipumeyanue - Jlanee B  TEKCTE OCHOBHBIE MNONOXKEHUA pacyeTa MNoO  YKa3aHHOMY
NnpubAHXKEHHOMY Ccnocoly H3NOXEHbl IPHUMEHHTENBHO K  pacyeTy YCTOHYHBOCTH NO
KPYIIOUMNHHAPHYECKHM TNOBEPXHOCTAM CKOJbXeHHA. [IpH pacyere yCTOHUHMBOCTH IO TJIOCKHM
JIOMaHbIM MOBEPXHOCTAM H3JOXKECHHBIN NPHEM YUETa CEHCMHYCCKHX CHJT @HANOTHYEH.

9.8 CornacHo cnoco®y TmnoBOpOTa pacyeTHOH CXEMbl COOPYXXEHHA Ha
celicCMHMUYeCKHI yroa npou3BOAUTCA NepeopMHUPOBAHHE PACUETHOH CXEMbl
COOPYXEHUS U KOPPEKTHPOBKH XapaKTEPUCTHUK IPYHTOB H TIPY30B Ha TfpuHyane.
JanbHe#rlind pacyeT NpPOU3BOAUTCS 110 BBIYHUCIUTENLHOH IporpamMme s
H3MeHEHHOH pacyeTHOH c¢xeMbl. [IpH Hcnons30BaHHH ANd NPOBEPKH 00LIeH
YCTOHYHBOCTH BLIYHCIUTENbHOMN nporpamMMmel KREJ, pa3paboTaHHON

JIeHMOpPHHHUNIPOEKTOM, JIHUEBAs CTEHKA B Nneped)OpPMHPOBAHHOH pacyeTHOH Txeme

YCIIOBHO NPHHUMAETCsA BEpTUKaJIBHOIA.

[loBepxHOCTH npHyana M JAHA, a TakXe CJIOH TIPYHTOB IMOJYYalOT no
CPaBHEHHIO C HCXOMHBIM I10JIOXKEHHEM JMOIMONHUTENLHEIN HAKIIOH HA CEHCMHYECKHU

yron g, (pHCYHOK 9.2), onpenensiembiii o popmyne

Ey = arclg Aay ) (9.5)

FAC A5y —OCPEAHCHHBIM MO MAacCHBY CABHraeMoO 4YacTH COOPYXeHHs 3PQEKTHBHbIN

KO3 PHUHEHT CEHCMUYHOCTH, OTIpe/ieNiseMbli B COOTBETCTBHH ¢ 9.5.
Jlonyckaercs NMpUHUMATL KONMOMHUTEABHBIN Yron HakOHa s JAHA K CNOEB
FPYHTa Mepel CTEHKOH paBHBIM g, (bopmyna (7.10)), a ans cnoeB rpyHTta 3a
CTEHKOH paBHBIM ¢, (popmyna (7.9)).
Beca rpyHTOB U rpy30B Ha NpHYale KOPPeKTHPYIOTCA o ¢popMyIie

G =—9% (9.6)
COS Sy

Jlonyckaercs B popmysie (9.6) BMECTO ¢, HCTIONB30BATH £,4.
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JJononHuTEeNsHO MNPOHU3BOAUTCA YMEHBIICHHE YIJOB BHYTPEHHEro TpeHUS

[DYHTOB, OOYCAOBACHHOE CHUXEHUEM CONPOTUBACHUS CABUTY MPHU NHHAMUYECKUX
BO3EHCTBUAX: JUIA PacueTHON ceficMuunocTy 7 ¥ 8 GannoB — Ha 1°; ans pacyeTHoH
CEHCMHYHOCTH 9 baios — Ha 2°.

Jlna yqacTka g, (cM. puc.9.2), Ha KOTOPOM NPH OLIEHKE YCTOHYHBOCTH Harpys3ka
Ha NpHyale He YYUTbIBaeTcd, NnpuHHMaeTtcs cornacuo PJ1 31.31.55-93 no dopmyne
ag=r-sime-a, (9.7)
FAE r — pajityC MOBEPXHOCTH CKONBXKEHUS, M;
@ — yrojl BHYTPEHHEro TPEHUs TPYHTA NO I[I0BEPXHOCTH CKOJBLXKEHHS IO
NMPUKOPAOHHBIM YYaCTKOM, rpaj;

a — paCcCTOAHHE OT BCPTHKAJH, npoaeneﬂuoﬁ OT ILI€EHTpa ITOBEPXHOCTH

CKOJIbXXEHUS, N0 JIHLEBONH CTEHKH NpUyaia, M

10 OcobennocTu pacuera peKOHCTpYHpyeMbiX 00JbLBEpKOB

10.1 Tlonmoxenus mnacTosllero pasfeiia pacrnpoOCTPaHAIOTCE Ha pacyer
NPpHYAIBHEIX COOPYXEHHH, PEKOHCTPYKLIHA KOTOPEBIX OCYIUECTBIAECTCA IIYTEM
3a0MBKH INITYHTOBOM OTOpPOYKH NEpell CYLIECTBYIOLIEH CTEHKOH € MOCAELYIOLIUM
3aI0JIHEHHUEM MPOCTPAHCTBA MEXAY CTeHKaMH 'pyHTOM. OCOOEHHOCTE H3JIOXEHHOTO
METONa pacuyeTra Ha CeHMCMHUYECKHe BO3ACHCTBHA B YUYETE€ HCTOPHH 3arpyXeHus
COOpPYXEHHA B TEYEHHE €ero IMpeAplAyllieH OJKCIAyaTauHH H B Y4eTe
MOCNEROBATENBEHOCTH CTPOUTENECTRA PEKOHCTPYHPOBAHHOIO COOPYIKEHUA.

10.2 llepen pa3paboTkoil nMpoexra peKOHCTPYKUHH HEOOXOOHUMO IMPOU3BECTH
noxsoaHoe obchenoBaHHe cyulecTBytonlero 6onassepka. CocraB U 00beM
obcnenoBanuit npuHuMaroTes no PJ1 31.3.3-97 u noMxHB! BKIIOYATh:

~ BH3YQJILHBIH KOHTPOJIb BCEH ITOBEPXHOCTH CTEHKH,;

- HHCTPYMEHTAaNbHbIEe H3MEPEeHHS TOJIIMHBI MeTanna (1o nobosoi U O60kOBOIA

MOBEPXHOCTAM) C LIAroM M3MepeHHi Mo JUIHHE cTeHKH He bosee 20 M M o BhIcOTE
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CTEHKH B TPEX YPOBHAX (B 30HE NepeMEeHHOro YpPOBHA BOJbI, MOCcepeAHHE BHICOTHI K
y AHa);

- OCBU/IETELCTBOBAHHE H HHCTPYMEHTAJIbHbIE U3MEPEHHUA CTENMEHH KOPpPO3HH
AHKEPHBIX TAT;

- YTOYHeHHe (U3HKO-MeXaHHYEeCKHUX XapaKTepUCTHK TPYHTOB B Tele
COOPYXEHHUS H Nepes coopyxeHHeM (rmpy HeoOXOAUMOCTH).

MaccuB [aHHBIX pe3yJLTaTOB HM3MEPEHHH JOomkeH OBITb NOABEPrHYT
CTaTUCTHYECKOMY aHaju3y, B pe3yabTare 4ero JO/MKHbl ObITh OMNpeleneHsl ¢
obecneuenHoctsio 0,9 daxkTHyeckue u3rubaronMe MOMEHThI B CTEHKE, OCTaTOYHAL

TONMIMHA IUMYHTA H AQHKEPHBIX TAT, a TAaKXKe CKOPOCTH KOPpPO3MH ILINYHTA H

AHKEPHBIX THT.

[Ipy pacuerax MOMEHT CONPOTHBJIEHHSA CTapod UINYHTOBOH CTEHKH W

minomianb CECYCHHUA aHKEPHBIX TAT NPHHUMAKOTCA C YU€TOM KOPPO3HOHHOI0 H3HOCA €

obecneyeHHOCTHIO 0,9,

10.3 IlocnenoBatenbHOCTE pacyeTa Ha CEHCMOCTOHKOCTh PEKOHCTPYHPYEMOTO
MPUYAIBHOITO  COOPYXEHHS  COOTBETCTBYET  TMOCHIENOBATEABHOCTH  pacydeTa
3KpaHHpOBaHHOTO DoNbBEpKa, T.e. BHavane GopMHpyeTCa AMHAMHYeCcKas pacyeTHas
CXeMa KaK JUist 3KpaHHpoBaHHOro OonpBepka. 3aTeM ONpeAeNsaiOTCs CEACMHYECKHE
CHJIBI B MeCTaxX KOHUEHTPalMH Macc, GUIyKTyalHOHHBIE M3rubaioliHe MOMEHTHl B

JINIEBOR M 4 , W OIKpaHHpYIOWEH M 4 ,CTEHKAX, OIYKTYallHOHHBIE YCHIHSA B
QHKEPHBIX TATAX Ry , H Ry 5. Onpenensitiores sdpexTnBHbIE KOIQOHUHUECHTHI

CCUCMUYHOCTH H XKO3((PHULMEHTH OCTATOYHOro OOKOBOro [aBJEHHUA IpyHTa Ha

CTEHKH C YUYETOM CEHCMUUYECKOTO BO3AECTBHA.

PexoMeHayemas MOCAeA0BaATENbHOCTD NanbHeHIInX pacyeToB C
HcnoJjirdopanueM nporpamMmsl BOLVERK, cornacosannas ¢ 3tanaMy BO3BE€NEHHSA
(COCTOAHUA) COOPYIKEHUS, ClIeYIOLaS.

Jran I - Onpeenene BHYTPEeHHMX YCHWIHMH B «0ObIMHOM» OOnbBEpKE B

3KCIIYaTaLlMOHHOM PEXHME 10 peKOHCTPYKIIHH.
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JIunesas creHka CYLUECTBYHOULIEro OoNbBepka MOCIE PEKOHCTPYKUHH OyAeT
IKpanupyroei. Onpedensiorcs oCTaTouHoe OOKOBOE NAaBNEHHE TPYHTA HA CTEHKY,

U3rudaroLiMe MOMEHTB B CTEHKE M ,; H YCHJIHA B aHKEPHBIX TArax R,;, KOTOphblC

cHOPMHPOBAIHCH B TEUEHHE CPOKA IKCIITyaTallud COOPYXEHHUSA A0 PEKOHCTPYKIUHH.
YUYHTBIBAIOTCH pacueTHbIE 3KCIUTyaTallMOHHbIe Harpy3KH Ha NTOBEPXHOCTH NMpHYana H
ceficMHUecKHe BO3JEHCTBHA, HMEBIIHE MeCTO NpH 3KcruyatauHu. HarubHas
KECTKOCTL CTeHKH Ll onpenenserca ¢ YYeTOM KOPPO3HOHHOIO H3HOCA.
BbluucnedHble 3HAYEHHUA HU3rUOAIOUIKX MOMEHTOB B CTEHKE COINOCTABIAIOTCA C
H3rubaloMMH  MOMEHTaMH, TMOJYYEHHBIMH nocie oOpaboTkH MaTepHaoB
o00cneoOBaHHI W HHCTPYMCHTAJBHBIX M3MepeHHH. JP(PEKTHBHBIE KOIPPHLHEHTI
CEACMHYHOCTH HA 3TOM I3Tale pacyera JONYCKAeTCs NPUHMAMATE 110 NPUOIMKEHHBIM
dopmynam, NpuBeieHHBIM B paszene 6 Hactosiero P/,

Jtan Il - OnpeaeneHue BHYTpEHHUX YCHIHN B «0OBIMHOMY 60JbBEpKe nepell
PEKOHCTPYKLIHEH.

OTCcyTCTBYEeT JKCIUIyaTallHOHHAd Harpy3ka Ha npuyane W CelicMHYecKoe
Bo3geicreye. Onpenelfsiorcs ocraroyHoe OOKOBoe JaBlieHHe, H3rHbaromme
MOMEHTHI B CTE€HKE M ,;; ¥ YCHJIHA B aHKepaX R,; . Pa3HOCTH pe3ynbpTaToB pacueTa |

H 1l sTanoB naer cTeneHbL npegHanpsHKEHHS JIHLEBOH CTEHKH H TAr Tepen

PEKOHCTPYKIINEH.

Jran III - Onpenenenne BHYTpeHHHX YCUNH#M B 3KpPaHHPOBAHHOM 6osibBepke

B CTPOHTENBHBIN NEPHON.

Jabura MmNyHTOBas OTOpPOYKa, MPOCTPAHCTBO MEXJAY CTEHKaMH 3aloJIHEHO

rpyHToM. OnpenensieTrcd CHAOCHOE JaBiieHHEe T'pyHTa 6e3 ydera cedicMuyeckoro

BO3JEHCTBHUA, H BbI3BAHHBIC €ro NeHCTBHEM:

— u3rubaiomue MOMEHTB! B OTOpO4YKe (HOBOH JHUEBOH CTeHKE) Af ,;; H
YCHUNIHS B @HKEPHBIX TAraX R 77 » COSAUHAIOIUX OTOPOUKY CO CTApOit CTEHKOIH;

~ H3rubarouie MOMEHTHI NpeAHaNpPSHKEHUS B dKpaHHpyoLel cTeHke (cTapoil

NIULEBOH CTEHKE) A .y M YCHIIHS NPEAHANPAKEHHA B TAMAX Ry -
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Jtan 1V - Onpenenenue BHYTpeHHUX YCHIMH B 3KpaHHpOBaHHOM OonbBEpKe
Oe3 yuera ceiCMUYECKOro BO3AEHCTBUA U 3KCIITyaTallMOHHON Harpy3KH.

CraHaapTHBIH pacyeT 3KpaHWpoBaHHOro OonbBepka COrnacHo MporpaMme
BOLVERK. Onpeapensiorcas ocratounble Hirubaioumie MOMEHTH! B CTEHKAX

M avs My M YCHINA B @aHKEPHBIX TATAX Ry s Ry -

Jran V - Onpejenedse BHYTPEHHHX YCHIIUHA B 9KpaHUPOBAHHOM OOsbBEPKE C
Y4€TOM CEHCMHUYECKOI0o BO3AEHCTBMS M pacyeTHOH 3KCIITyaTallMOHHOH Harpy3KH.

CraHaapTHRIH pacyeT 3KpaHMpoBaHHOro OoJibBepka COIJIAaCHO NpOrpaMMe
BOLVERK. CelicMH4Yeckoe BO3JeHCTBHE YYMTHIBAETCS H3MEHEHHEM OOKOBOIrO
papicHus rpyura. Onpeaensiorcs ocTaTouyHbie W3rubalonime MOMEHTHI B CTEHKaX

M v, M,y AYCHINA B aHKEPHBIX TATaX R, Ryy -

Pa3HocTh ycunuil Ha 3Tanax V u IV naet npupauieHde BHYyTPEHHHX YCHIIHH OT

3KCNNYaTALMOHHOH HArpy3KH H CEHCMHYECKOro BO3/1IeHCTBHA.

Jran VI - Onpenenende  pe3yinsTHPYIOLUMX  3HAYEHHH  OCTATOYHBIX

BHYTPEHHHX YCHJIHH.

My =M un+(M vy = Muy) (10.1)
Ms= M= Msm+Msy = Mow) (10.2)
Ry =Rum +(Rav = Ruv) (10.3)
R>= Rotr= Romr +(Rov = Rov) (10.4)
R>s=R,*+R; (10.5)

[lonyuyeHHble 3HA4YeHMS OCTATOYHBIX H3rubawouiero MOMEHTa Mf., B
3KpaHUpyIOllen CTEHKE M YCHUIHMH B  OCHOBHBIX AHKEPHBIX TArax R,y

COTOCTABASNIOTCS C COOTBETCTBYWOIMMH ycunusiMu  3tanal pacuera. [ns

AafibHEeHIIUX pacyeTOB NMPUHUMAIOTCH GoNbllIHe 3HAYEHUA.

Jran VII - Onpesienenne pacueTHbIX 3HAUYEHHH BHYTPEHHHX YCHIUH B

3NEeMEHTaX KOHCTPYKUHH.

PacueTs! BBINTONHAKOTCH cornacHo gopmyne (8.1).
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11 OcolenHOCTH pacueTa IKCIJIYaTHpPYeMbIX D0O1LBepKOB

1.1 OueHKy ceiCMOCTORKOCTH IKCITIYAaTUPYEMBIX MPHYANBHBIX COOPYXXEHH
HeOOXOAUMO MPOH3BOAUTL MpH HX MNACMOPTH3AUKWH HAa OCHOBAHWH MNOBEPOYHDIX
pacyeToB  (QHANUTHYeCKHH M (QaKTHYECKHMH  (OLIEHOYHBIH)  YPOBEHb
CEUCMOCTONKOCTH) B COOTBETCTBUY € HACTOAWUM PYKOBOACTBOM C YyYETOM JAHHBIX
00 3KCMNIyaTaUUOHHOH HAAEXHOCTH H TEXHHYECKOM COCTOSHHH COOPYXEHHII.
Ouenka ceHCMOCTOMKOCTH COOpYyXeHUS OQOpMNSETCS B BHAE «3aKJNOUYEHHR O
celicMocTORKOCTH» 1o ¢GopMme, NPUBEAEHHOH B NpHoxeHuH JK, U BkIoyaercs B
MOMONHAEMYIO 4acTh f1acropTa npuyana cocrasiseMoro cornacHo PJ] 31.3.4-97.

11.2 Jaunple o060 3KcnAyaTalOHHOR HAACKHOCTH npHuana JOJKHB
BKNIOYATh CJAEAYIOLIME CBeleHHS 3@ BpEeMS €ro CTPOUTENILCTBA H 3KCIIIYaTalHi:

- 00 aBapURHBIX CHTYALMAX, CBA3AHHBIX € TIOBPEXACHHAMH HECYIMX
3IEMEHTOB KOHCTPYKUHH, C YKa3aHHUEM J1aThl, XapaKTepa U NMPUYHH [OBPEXAEHHUH, a
TAaK)Ke peaJM30BaHHBIX MEPOINPUATHH 10 BOCCTAHOBJIEHHIO paboTOCIOCOOHOCTH
MOBPEXACHHBIX 3MIEMEHTOR U COOPYXEHHUSE B LIEHOM;

- 0 NPOUCLISAIINX 3eMJIETPACEHHAX € YyKa3aHHEM JaThl U HHTEHCHBHOCTH
3eMJIETPACEHHH, XapaKkTepa UMEBLUMX MECTO NMOBPEXACHHH, a TaK)Xe peasu30BaHHBIX
MEPONPHUATHH MO BOCCTAHOBNEHHUIO PAOOTOCIIOCOOHOCTH NMOBPEKAEHHBIX 3IEMEHTOB
M COOPYXXECHHA B LICJIOM.

11.3 HaHHbBIe O TEXHNYECKOM COCTOSHMH npudaia JOMKHBI YCTaHABIHBATLCH
Ha OCHOBAHHM ero KoMrmjekcHoro obcnenosanust B coorBeTctBuH ¢ P/ 31.3.3-97.
Ins 3aaHKepeHHBIX 00NLBEPKOB H3 CTAJBHOIO IUMYHTA B O0A3aTENBLHOM MOPSAKE
NOJDKHBI OBITH H3MEPEHHBI:

- pakTHYeCKHe rayOHHEl flepell CTEHKOH B npeaenax 20-MeTpoBOi MONOCHI;

- iebopmanu (NporudLl ¥ HAKJIOHBY) JIULEBOH CTEHKH MO BLICOTE;

- OCTAaTOYHBIE TOJIUIHHB! IIMYHTa JIMLEBOH CTECHKH, a, NPH BO3MOXXHOCTH, H

aHKEPHBIX TAT;

- nedopMaLMu B naHe xesie300€TOHHOro OroJjIoBKa npuyana.
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OTMeueHHble H3IMEPEHHS ROJKHBI ObITh BBIMOJNHEHB B 00beMe, YKa3aHHOM B
PJ]31.3.3-97.

[lpu ananuise pe3yasTaToB MaMepeHus ryOWH HeoOxoaumo ykasbiBaTh ©
HAJIMYHH HNIH OTCYTCTBHH TMPH3HAKOB Ae(dEKTOB, OOYCNOBJIEHHBIX HapyllleHHEM
obileHd yCTONHUYMBOCTH COOPYXEHHS (BBINIYYHHBI TPYHTa NEpe] CTEHKOH), YBA3bIBAS
X C HAJINUHEM HAKJIOHOB CTEHKHU.

[Ipn obcnenoBaHNH IIMTYHTOBOH CTEHKH HEOOXOAMMO OTpaxkaTh HamH4yHe HWIH
OTCYTCTBHE MOIEPEUHBIX TPEIIHH.

[Tp1 1HeBO3MOXHOCTH OOCHEAOBAHUA AHKEPHBIX TArN HEOOXOAMMO YKa3BIBAThH
CBEJCHHA O HAJIHW4YHH HIH OTCYTCTBHMH KOCBEHHBIX INPH3HAKOB HMX OOpBIBa HIIH
ocnabneHus HarsxeHus corniacHo PJ1 31.3.3-97 ¢ yueToM pesynbTaToB M3MepeHHH
nedopMallii OrojioBKa B IUIAHE.

11.4 AHanuTHYECKUH YPOBEHBb CEHCMOCTOMKOCTH NPUYANBHOI0 COOPYXKEHHUS
YCTAHABAHBAETCA HA OCHOBAHWM pacCyETOB, BBIMOJIHEHHBIX B COOTBETCTBHH C
HacToAulMM PykosoncteoM. [Ipu pacyerax HeoOXOAUMO VYYMTHIBATL CTeleHb
KOPPO3HOHHOI'0 H3HOCA HECYILIUX 3JIEMEHTOB KOHCTPYKLHH.

11.5 Pacyetnyio ce#CMHYHOCTL (pacyeTHble CeHCMHYECKHE YCKOpeHHUd
OCHOBAHHUS COODYXEHHSR), HCIONB3YEMBIE B pacyerax CeHCMOCTOHKOCTH, Ind
3KCMIYaTUPYEMbIX NPHUYAIBHBIX COOPYXEHHH NOMYCKAETCS YTOYHATH MO (opMmylie
(6.2) B 3aBUCHMOCTH OT OCTATOYHOI'O CpOKa CNYyXObl COOpPYKEHHA T .

11.6 Ocrtatounbiii CpOK CHyXObl COOPYXEHUS 7 B NEPBOM MNPUONMIKEHUU

AONYCKaETCs onpeaensiTs no Gopmyne

T:T,rf_T(j): (11.1)
raoe T, —CpOK cHyXObl COOpYXEHHS B TroJax [0 HOpMaM aMOPTH3ALMOHHBIX
OTYHUCIEHHH, onpenenseMpti cornacHo PJ131.35.08-84 (nonyckaetcs
npHHUMAaTh paBHeIM 50 roxam);

T —PaxkTHHecKuil CPOK IKCMIyaTallMH COOPYXKEHHMS B -TOAAX, HCUHCIAEMBIA C

roga BBOJAA COOPYXECHHA B J3KCIUlyaTalvMio OO0 TO4a COoCTaBNeHUA

«3aKnoUueHns 0 CeHCMOCTORKOCTHY (npritoxeHHe JK).
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Jonyckaercs M3MEHATHh (YBEJIMYMBATL HIIH yYMEHBLIATb) OCTATOYHBIH CpOK
cnyxOnl CoopyXeHus, BbIMMCHEHHBIH To ¢opmyne (11.1), B 3aBucHMocTH OT
GH3UUYECKOro COCTOAHUS COOPYXKEHHS Ha JaTy o0ClnenoBaHus, a TAKXKe pe3yJbTaToB
pacueTa ero Ha CeMCMOCTOHKOCTb C YUETOM CpPEIHEH CKOPOCTH KOPPO3HH OCHOBHBIX
HECYLLMX IJIEMEHTOB KOHCTPYKLIMH.

11.7 Ilpu pacyeTax MPOYHOCTH KOHCTPYKTHBHBIX 3J1EMEHTOB
3KCIIIYaTHPYEMOrO  3aaHKepeHHOro 0OosbBepka B OOOCHOBAHHBIX  Ciayuasx
(be3aBapHiiHasi  JKCIyaTauds  COOPYXXEHHS, OTCYTCTBHE  T'OPH3OHTAJIBHBIX
nedopmalyii  OrojioBKa, He3HAUUTENbHbIE NPOTHOLI CTEHKH M 1p.) AONMYCKaeTCs
YUUTbIBATh SIBJICHHUS, CBA3aHHblE C BBIPABHHBAHHEM YCHJIHWH B aHKEPHBIX TArax H
YIJIOTHEHUEM TPYHTOB 3aCbINKHM, W BHOCHTb KOPPEKTHBHI B COOTBETCTBYIOUIHE
k03 pHLUMeHTsl, NpeaycMoTpedHble B PJ] 31.31.55-93:

-MpU  pacyeTe aHKEepHbIX TAr  KO3Q@HUHMEeHT K ,, YUYHTHIBAIOLIHiA

HEPaBHOMEPHOCTh HATHXEHHUA AHKEPHBIX TAr H IepepacnpenesieHHe AaBlNEHHA
FPYHTa [0 BBICOTE CTEHKH, AOIYCKaeTcs NpUHUMaTh paBHeIM 1,3 (BMecTo 1,5
npenycmorperHoro B PJ1 31.31.55-93);

- IDH pacyeTe JNUUEBOH CTEHKH K KO3(PQHUUEHTY CHHXEHUA H3Irubaromx
MOMEHTOB, YHHUTHIBAIOIIEMY IepepaclipelieieHHe AaBjieHHsA IPYHTAa Ha CTEHKY 3a

cueT ee AeopMalMH H nepeMellCHUS, NOIMYCKAETCS MPHUMEHATh HOTONMHUTENLHBIN

MOHMXaOIMUK KOo3¢dHUuLHeHT, paBHBIH 0,85,

12 AurHceilicMuyecKkHe KOHCTPYKTHBHBIE MEPONPHATHSA H YKA3aAHHS NO
CTPOUTEJLCTBY.

12.1 KoHCTpykuMH nNpUYANBHBIX COOpYXeHUH THna «bonpBepK» B

CeHCMHYECKHUX paloHax cieAyeT INPUHUMATh B COOTBETCTBHH C TpebGOBaHHAMH

CHull I1-7-81*, CHull2.06.01-86, PJ31.31.55-93 wu ykazaHui#i Hacrosilero

pasnena.
12.2 Ilpu Hanu4yuu B OCHOBAHUH 3aaHKEPEHHOro 6onbBepka ¢NabbIX MPYHTOR

HEOOXOAMMO NpeaycMaTpHBaTh MEPOINPHATHA NHO YMEHBLIEHHIO JAedopMaluii

OCHOBAHHS KaK NPH OOLIYHBIX YCIOBUAX 3KCIIIYATAUUH, TaK H NPH 3eMJIETPACEHHH.
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Yka3aHHele  Meponpustus  cineayer  npuaumate  no  CHwuI12.02.01-83,
CHulT 2.02.02 -85, CHulT 1I-7-81*, a Takxe P 31.3.02-98.

Cnabule FpYHTBI JOJDKHBI ObITh MOMTHOCTHIO MM YaCTHYHO 3aMeHeHb! Ha bonee
KayeCTBEHHblE KPYNHOOOIOMOUYHLIE TPYHTHI, AHO0 3akperuieHbl. HeoOXoAHMOCTH
3aMeHbl HJIH 3aKpervieHHs TIPYHTOB YCTaHABJIMBaeTcsi HA OCHOBAaHHH pACHETOB
NPOYHOCTH U YCTOHYHBOCTH C YYETOM CEHCMUYECKHX BO3ACHCTBUH. I pyHT 3aMEHBI
1100  3aKperuieHHBIH TIpPYHT peKOMEHJAYeTcs  pacrojiararb Ha  IUJIOTHBIX
MOACTHNIAIOMIMX TPYHTax 3a JiMLeBoH cTeHkod u neped HeH. lllupuna yyactka
3aMEHBl HJIH 3aKperuieHUss IPYHTa YCTaHABIUBAeTCA pacueTaMu YCTOWYHBOCTH
COOpY>XEHHS C YYeTOM ceHcMuuyeckuxX Bo3AeHcTBHA., 3a JIMIEBOH CTEHKOH
PEKOMEHYETCS CNaObIi IPYHT 3aMEHATH HITH 3aKPETUIATH 10 AaHKEPHOH CTEHKM.

3akperieHHe ciabbix TIpPYHTOB OypOCMECHTENbHBIM HIH BHOpAUHOHHBIM
CIOCOOOM -C BBEAEHHEM B TOJIIY IPyHTa OTBEpPAUTEN M IEpeMEelUBAHHEM €ro C
[PYHTOM CHEeRYET BRITTOJAHATE cornacHo PJ]31.31.29-82.

12.3 Criocob cTpoutenscTBa 3aaHKkepeHHOro 6onbBepka (MocnenoBaTeNIbHOCT
OTCBINKH I'PYHTA) AOJHKEH HCKITIOYATH CMELIIEHUE OCTaBIAEMBIX CIabkIX FPYHTOB NNPH
paboTax 0 3acChINKe Na3yxH Npuyana v CKoIUieHHe UX y JMLIEeBOH cTeskH. [{ns storo
HEOOXOAMMO OTCBINIKY TPYHTAa TIPOU3BOJHUTL CO CTOPOHBI CTEHKH BIIIyOb
repputopud. lLlenecoobpaszHo Taxxke npenycMaTpuBaTh YIJIOTHEHHE OTCHINAEMBbIX
PYHTOB Mepea TMUEBOH CTEHKOH.

12.4 [lna 3aCBIIKH 32 CTEHKY PEKOMEHIAYETCS [PHMEHSATH ManoCKHMaeMble
FPYHTHI (pa3paboTaHHbI CKaNbHBIA rpyHT, weOeHb, rpaBUHHO-TajIeYHHKOBLIH M
eCYaHoO-rpaBHiHBIA TPYHT, TMeCKH KpynHbele W cpelHeH kpynHoctH). He
PEKOMEHAYETCA " YCTPOHCTBO 3aChINIOK M3 MENKO3EPHHCTBIX HECBA3HbIX T'DYHTOB,
BC/IE/ICTBHE ONACHOCTH HMX DPa3dXHXEHHS INpPH 3eMIETPACCHHH. PekoMeHayeTcs
NMpeaycMaTpUBaTh MOCHOHHYIO 3aChINKY MPYHTA 3a CTEHKY C YIUIOTHEHHEM.

[2.5 B xauyecTtBe 3neMeHTOB JIMIEBBIX CTEHOK OOJBBEPKOB PEKOMEHYETCS
MCINONBL30BaTh CTallbHBbIE np_od)mm C 3aMKOBBIM COE€QUHEHHEM HX MeXay CoOOH,

obecneyrBaoy¥M IPYHTOHENPOHULAEMOCTD CTEHKH TIPH 3EMJIETPACEHHH.
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12.6 AHKepoBKY OOBIMHBIX M DJKPaHUpPOBAHHBIX OONbBBEPKOB ClEAYET
BINONHATE corflacHO PJ] 31.31.55-93. B koHCTpyKuusax conpaxeHUs aHKEPHBIX TAT
C JIMLIEBOH K aHKEpHOW CTEHKaMH peKOMEHAYeTCs NMpeayCMaTpHBaTh MEPOTPHATHA,
ofecrieynBaloliue YMeHbllleHHe HW3rHbarolMX MOMEHTOB B aHKepax, a TaKxXe
BRIPABHMBAaHHE B HUX DAaCTATHBAIOUIHUX YCWIHi. B npenenax cexUMH coOOpyXeHHS
JUTHHA TAT U MapKa CTaly JO/KHEI OBITE HIEHTHYHHI,

12.7 B 3aaHkepeHHBIX TMNOAMOPHBIX CTEHKAX C 1IeJbl0 MMOBLIILIEHUS
CeHCMOCTONMKOCTH aHKEPHOW TUTHUTHI (AHKEPHOH CTEHKH) nepen e€ JULEBONH I'PaHbIo

PEKOMCHAYETCA  YCTpaHBaTb  IINIOTHOC TI'PYHTOBOEC AXpO H3  KAaMHA  HIIH

KpyNMHO—0ONOMOYHBIX MPYHTOB.

12.8 Bo u3bexaHue yBenHYEHHS CEHCMHMYECKMX Harpy30K Ha COOpYXEHHe
PEKOMEHIYETCsl  pacnojnararh  IUIOIMAAKH  Jnf  CKIAAWpPOBAHHS  TPYy30B,
TIPOU3BOAICTBEHHBIE KOpITyca H Apyrue oOBeKTH NMOpTa B THUIOBOM YacTH NpHYana 3a
npeaesiaMu NPU3MBI aKTUBHOIO JIaBJICHUS IPYHTA HA aHKEPHY1O CTCHKY.

12.9 KpaHoBBle NYTH 32 CTEHKAMH PEKOMEHJAYETCS YCTPaMBaTh Ha CBAHHBIX
dbyHaaMeHTax C nepenayeil Harpy3okK Ha riiyOMHHBIe CIOM OCHOBaHHA. [IpH 3TOM
clelyeT NpeaycMaTpuBaTh MeponpusaTHsa, obecrieynBaroniye JTHO0 HEH3MEHHOCTH
KOJIEH KpaHOBOro TNyTH, NHOO BO3MOXHOCTB €ro puxTOBKH. JIng ceHcMHYECKHUX
pPalOHOB pPEKOMEHAYETCA KOHCTPYKLUMS KPAHOBOrO INYTH, B KOTOPOM peilbC C
3aKpETJIEHHBIMHY 1UMAajlaMU YCTaHABJIMBAETCA B Kene300€TOHHOE KOPBITO Ha CJIOH
1eOHs Menkux ¢paxuui, 4YTO MO3BONAAET NPOH3BOAWTL PHXTOBKY MNYTH TpH
BO3HHUKHOBEHHH OCTATOYHBIX AehopMauHi.

12.10 AHTHCEelicMHUecKHe 1IBBI B XENEe300€TOHHON HaACTPOHKE COOPYXKEHHUA
Lies1ecoodpa3Ho COBMEWATh ¢ TEMIIEPATyPHO-OCAOUHBIMHU LIBAMH.

12.11 KanutanbHoe TnNOKpHITHE TEPPHTOPHH INpHUYalla PEKOMEHIYeTCs
BBIMTOJIHATE TNOCHE cTabUNU3alUd OCAJOK TEPPHTOPHH, YCTaHaBIUBaEeMOH no
pe3yjibTaTaM HHCTPYMEHTANBHbBIX HabIMIOAEHHH.

12.12 Ilpy BeinonHenun paboT aBTOPCKOro HaA3opa 3a CTPOHTENLCTBOM

3aaHKEpPEHHbBIX 00NbLBepkoB HeoOXxonMO 0OpalaTh BHUMaHKE Ha ClIeRyIOllIEe:
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- 31EMEHTh] JIMUEBOH CTEHKH B MECTE KPEIUJICHHS aHKEPHBIX TAT, @ TaKxke
CTSXHBIX OONTOB JOJXKHBI HMMETh IJIOTHOE IMpHIIEraHHe K pacrnpereMTEeNIbHOMY
nosicy. Hanuuue 3a30poB He [ONycKaeTcs;

- KOHLEBbIE TAHKK aHKEpHBIX TAr JQMKHEI UMETH IUIOTHOE MpUNeraHve K
NnojKnaakaM, a TNOAKIAAKH K 3JIeMEHTaM JHLEBOH CTeHKH. Hannuue nepexocon
(KNMHOBMAHDBIX LIEJIeH) He ponyckaercs. Ilpy X oOHapyXeHHH OHM AOKHBI OBITH
BbIOpaHbl TyTeM 3a80HBKH KIIHHOBUAHBIX TUIACTHH C NMOCAe YOI MPHUBAPKOM;

- NpY  MCMONb30OBAHWM B KaueCTBE PACNPENCNUTENLHOIQ INOACa IUMAYHTA
KOPLITHOrO NpoQuIIsA ClefyeT ero NMoJiKy pacnojararb B CTOPOHY JHULEBOH CTEHKH,

obecrnieunBas NNOTHBIK KOHTAKT CONpPAraeMbIX NOBEPXHOCTEH.

13 KoHTpOJIBHBIE HCALITAHUSA

13.1 KOHTpPOJLHBIE HCITBITAHHSA COOPYXXEHUS NOMKHBI BKIIOYATh:
- UCNIBITAHUSA AHKEPHBIX TAr NPH CTPOUTENACTBE HA COBMECTHOE ACHCTBHE

OCEBBIX PACTATHBAIOLIUX H NMONEepeYHbIX Harpy3o0K;

— JKCTICPDUMEHTANIBHEIE  ONMpefeNeHUsT  AUHAMHYECKHX  XapaKTepHCTHK
coopyxeHHus (IIEpHOLOB, IEKpEMEHTOB U (POPM TOpHU3OHTANBHEIX KoJeOaHU );
~ NIpeACAATOYHYIO OrpY3KYy COOpPY)XEHHH paclOpHOro THIIA BpPEMEHHOMH

Harpy3KoH.

[Tpumevanue — llepeuncnenupie HCBITAHHS MPOU3BOAATCA MO CNEHHANBHEIM IIPOrpaMMaM
U MOJ KOHTPOJIEM NMPOEKTHOMH opranu3aiii, pazpaboTaBluIeii MPOEKT COOPYKEHUA.

13.2 KOHTPONbHLIE HCMNBITAHUS AHKEPHBIX TAI NPH CTPOUTENLCTBE ClERYyeT
BBLINONHATE C LUENBIO MPOBEPKM Hecylled CIOCOOHOCTHU TAr pacyeTHBIM Harpyskam,
YCTaHOBJICHHBIM B NpOEKTe npuyana. VCNBITaHUAM AOMKHBI OBITH TMOABEPTHYTHI
MOAHOCTBIO COOpaHHBle TArd. KoJuYyecTBO TAr, NOMJAEKAMHUX KOHTPOJIBbHLIM

HCNBITAHHUAM TNPHU CTPOUTENILCTBE, YCTAHABIUBACTCHA TCXHHUYCCKHM 34AdHHCM B

pazMepe 5% oT obliero konuyecTRA TAr HAa JaHHOM NpUYaiie, HO He MEHee 3—X LITYK.
13.3 [InHaMHYeckue xapaKTepUCTHKH COOpPYXEHHS chneayeT OlpenensiTh
BO30yxaeHHEM CBOOOAHBIX KoneOaHW: NMyTeM HaBajna Cy[Ha Ha npuyan (yaapHas

Harpyska), NyTeM pa3pbiBa KaJUOpOBaHHOM HAa pacyeTHOE YCHJIHE BCTaBKH,
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COeUHAIOIEH NMpUYan ¢ OTXOAAIMM OT HEero CYIHOM; H T.A. Perucrpupyromumy
npuOopaMy ABIAOTCA CEHCMONPHEMHHUKH, PacCTaBlIEHHbIE B Pa3/iMyHBIX TOYKaX Mo
INIKHE U LUUPUHE COOpYXEHH, U 1ueidoBble oCUHINOrpadsl.

YcTaHOBIEHHBIE  JKCIIEPUMEHTANbHO  JHMHAMHYECKHE  XapaKTepHUCTHKH
COOPYXXEHHS 3aHOCATCA B IacrnopT COOPYXEHHA, a TaKXe CONOCTaBIAIOTCA C
MPHHATBEIMH B pacuere. Eciu pacxoxeHue TeOPETHUYECKHX H 3KCNEePpHUMEHTAIBHBIX
3HAUEHUHA IEepHONOB H JekpeMeHTOB konebaHuil npessinaer 20%, H  3TO
PacXO0XJEHHE MOJXXET IPUBECTH K YBEJIHYEHHKO CEHCMHYECKHX HArpy3okK, Aenaercs
[IOBEPOYHBIA pacyeT CEHCMOCTOMKOCTH NPH HCIONB30BAHUH 3KCIEPUMEHTANIBHBIX
3HaY€HHH NIEPHOMIOB H JEKPEMEHTOB.

13.4 IlpencnatoyHoif  KOHTPOJABHOH  OTPY3Ke€  CIEAyeT  NOABEPraTh
COOpPYXKeHus, OnupacMbie Ha COKumaempie rpyaTtsl. llenw npeacparoyHou
Orpy3KH — YIJIOTHHTB CXXHMAaEMEbIe IPYHTBI Ha CTAJIMH CTPOMTENBCTBA C TEM, YTOOLI
YMEHBIIHNTDL OCAAKH TEPPUTOPHH B MpPOLECCe IKCIIyaTalldd U MPH 3eMINIETPACEHHH, A
TaKXe, UYTOObI MNpPOBEepUTh IKCNNYATAIMOHHYIO HANEXHOCTL NOCTPOSHHOTO
coopyxeHHusi. Mcneltanus OONBBEPKOB Orpy3KOH ciieflyeT BBIMOJIHATE COrNacHo
PJ131.35.06-81.

13.5 BennyuHa KOHTPONBHOH HAarpy3kd NpPH TNPEACAATOYHOHR oOrpyske s

3aaHKCPCHHbIX 60HbBepKOB NpuHUMaerca B 3aBHCHMOCTH  OT pacqemoﬁ

CeCMHYHOCTH 110 Tabnuue 13.1

Tabnuna 13.1

. 1 e I i el e

CellcMUYHOCTD, Gasnbl KonTtponbsHas Harpy3ka,
_ | B RONAX OT HOPMATHBHOH
7 1,0
8 | 1,3
9 2,4 |

35



[Ipunoxenne A
(cnpaBO4YHOE)

[Ipunep pacuera DoabBepka Ha celicMHYeCKHe Bo3/iciicTBYUA

A.1 Hcexoauble aaukHble

A.1.1 Coopyxenne BBITIONHEHO B BHAE 3aaHKepeHHoro 6ojbBepka W3
cTafpHOro uinyHTta. FICXOQHBlE TreOMETPHYECKHE TMNapaMeTpsl COOPYKEHHS,
3KCIUIYaTallHOHHble HarPY3KH H FEOJIOrHYeCcKUH paspes, HeoOXxoqumele Qi pacyeTa,
npupeleHbl Ha pucyHke A.l. Knacc coopywxenus - IlI. CeiicMuunocts paiioHa

CTPOHMTENLCTBA - 9 HaJOoB.

A.1.2 HaumeHOBaHHE IPYHTOB M MX Pacu4€THbIE XapPAKTEPUCTHKH MPHBEACHBI

B Tabnuue A.l

Tabnvua A.l - PacueTHble XapakKTepUCTUKU FPYHTOB

p—

milerrerer-iisink

Hudp HaumeHoBanue l O61beMublit Bec, kKH/M
I cHoA (pyHta | Y nac. Y a38.
— |
| HacreinHoit rpyHT - necox 19,5 | -
KpYTTHO3EPHUCTHIH C rpaBHEM U |

| FaNbKOii BEILLE YPOBHS BOJBI

2 To xe, -HuxKe YpOBHA BOJBI 19,5 10,0 35 0,
3 [lecox MenKO3epHHUCTEIH ¢ 19,5 10,0 20 7
rajJIbKOH U paKyliey 3auNeHHbIH |
4 ['paBuii MENKHH C NTECKOM H 22,5 11,0 36 1
| ranbKoit |
5 iH{ebens u ApecBa ‘ 21,5 l 11,0 36 1

A.1.3 Onpenenenue CeHCMHUYECKHUX Harpys3ok U 3O PEKTHBHBIX
k03(pPHUHEHTOB CEACMHUYHOCTH BBIIOJIHEHO [0 CHEKTPalbHOMY METOAYy C
HCIOJIb30BaHHEM BBIYUCHHTENBHOH ImporpamMMbl JIMPA, peanusyrowmen Meton
KOHEUYHBIX 3JIEMEHTOB.

HduHaMHyeckad pacueTHas cxeMa npuyana no MKD Bkimoyaet 371€eMeHTHI
KOHCTPYKUMH (NIHUEBYIO CTEHKY, aHKEpHble TATH, AHKEpHbIE IJUTHI), MACCHBEI

[PYHTOB OCHOBAHHUA H 3aCBINKH (PUCYHOK A.2).
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PucyHok A.1 - [Tonepeunsidt paipes OonbBEpKa
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[lockoneKy B OCHOBaHHMM AHHAMMYECKOH pacHETHON CXEMbI PacToJIOKEHbI
rpyHthl 1l xareropum no ceiicMHyeckuM CBOMCTBaM, CEHCMHYHOCTH IIOLAAKH
CTPOMTENBCTBA TNPUHUMAETCA paBHOH CeHCMHYHOCTH paiioHa, T.e. 9 6annam.

HcxonHele naHHble O AMHAMHYECKOH pacyeTHOH CXEMbI ITPHBEAEHBI HHXE.

Tabnuua A.2 - XapaKTepUCTHKH IPYHTOB

I—_Homep Tun O6BeMuslii Bec, KH/M’ Monyns KoaddrmmeHT |
FPYHTa | )KECTKOCTH Y nac Yaie | A€POpMaumy, | Ilyaccona
| _ _xla(xH/v’)
1 - 90000 0,43
| 2 10,0 100000 0,43
3 10,0 100000 0,43
4 11,0 100000 0,43
l 5 11,0 200000 0,33
Tabnuna A.3 - CocpenoroyeHHbBIE Beca
Homep Homep Bec, xkH Homep Bec, xkH
ySHa QF{E‘C. Q&'S’ﬂ'. y3ﬂa QH(IC. Q838. y3.ﬂa QHHC.
| 34 1620 820 86 350 180 112 130
39 1370 700 87 270 140 113 170
42 960 490 88 260 190 114 140
45 590 580 90 230 230 115 140
50 1020 510 l 93 460 230 | 116 130
! 54 740 380 95 300 150 117 120
s7 | 540 | 280 | 96 | 210 ] 100 | 118 | 8o
59 260 ! 220 97 220 110 120 70
| 60 180 180 99 190 100 123 460
63 710 360 100 170 90 125 300
‘ 66 810 400 101 190 ' 100 126 210
70 620 320 102 210 110 127 230
72 | 500 | 260 103 200 150 133 860
e 370 | 360 | 105 | 180 | 180 | 135 | 420
79 710 360 109 320 170 139 1000 510 |
81 | 560 270 110 { 130 | 70 142 71190 | 590
84 480 250 111 150 80

A.1.4 Pesynbtathl pacuera ceiicMHYeCKHX HAarpy3oK npHBeaeHsl Ha nucte 40.
[TocnepoBaTeIBHOCTh 3HAYEHUH celCMHYECKHX HArpy3ok (CHJI) 1o CTpOYKaMm

COOTBETCTBYET HOMEPAM Y3JIOB COCPEIOTOUEHHS Macc 110 Tabaune A.3.
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CEVMULMNHECKKE BGSREWVCTRUE

CEACHMAMECE E, GV ARk { SOPMA KONERAH
2 0237 11.845%9 12.0770 8.4225 4.,0017 d.1&695 8.860.- 4.79867 - .2B13 1.4708
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-1.04927 . <925 1837 Q797 ~.102Q - 3779 ~.2613 -.7274 -1.0014 =1 .,.030C
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- . 2404 -..3878 . 2294 22b6 L2321 . 1308 1.3495 7877 . 6537 RIS S=18 0
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B pe3ynbpTare pacudera TOJIy4EHO: MNEPHOJ OCHOBHOIO TOHA KojeOaHUH
7=0,516 cex; dnyxTyallHOHHBIE COCTABAAIONIHE H3rHbalouiero MOMEHTa B JINLIEBOH
crenke My,=21 xkH-M, pacTarusaromiero ycwins B aHkepHOH Tare R=72 kH
(pe3ynbTaThl JaHbl HA OJIMH METP INHHBI NpyUUaa).

A.1.5 DbdexTusHbie KO3OOUUMEHTH CEHCMHUYHOCTH OMNMPEAEAANUCH 1O
dopmynam (7.5), (7.6),(9.2) Hactosmiero pnoxyMeHra. IIpy 93TOM YUYHTBHIBaIOCH
H3MeHEeHHE TrpadHKOB KO3(PQPHUHEHTOB JHHAMHYHOCTH [ HOBOH peNaKUHH
CHuIT I1-7-81* (u3nanue 1995 r.) no cpasHeHuto ¢ rpadukaMu npexHel pefakuuH
(zanoxeHHbIX B niporpamMme JIMPA). KoadduumneHT nepexosa, BEIMMCAEHHBIH NpH
7=0,52 cex., pasex 0,91. [lonyuenst cnepyromue 3HaveHHs 3¢ (eKTHBHLIX
kK03 puLMeHTOB cCeHCMHYHOCTH: 4,,= 0,27; A,,= 0,23; 4,,,= 0,23; A,, = 0,25.

A.1.6 OnpeneneHne OCTaTOYHBIX BHYTPEHHHUX YCHIHHA BBLIIONHAIOCH IO
BeryucnuTeNnbHol nporpamme BOLVERK, paspaborannoit B JleHMOpHHHNIpOEKTE.
CeiicMHuecKoe BO3JEHCTBHE YYHUTHIBAIOCH KOPPEKTHPOBKOH KO3()(UIIHEHTOB
OOKOBOrO JHaBJICHHA TPYHTAa B 3aBHCHUMOCTH OT 3HaueHHH  3((deKTHBHBIX
ko3 duUNEeHTOB ceHcMHYHOCTH. Huxe, B Tabnuue A.4, npuBefeHBl pe3ybTaThl
pac4yeTa npu4yana no nporpamme BOLVERK, rae 0603na4eno:

M,e U Mys - COOTBETCTBEHHO MOBOPAYUBAIOIIMA H YAEPXHUBAIOIIHH MOMEHTSHI A
NPOBEPKH YCTOMYHBOCTH Ha MOBOPOT BOKPYI TOYKH KpeIUleHHS
aHKepa;

Myem ~ MAKCHMANIBHBIN pacuyeTHBIN U3rubaroillivii MOMEHT B JIMLIEBOH CTEHKE;

Roem = pacueTHas aHKepHas peakiug (onpeeneHa Ha ofgiH MeTp IJIHHBI).

Tabnuua A.4 -Pe3ynpTaThl pacyeTa npuyana

o Bapuant M, | l_ M, | Mocn
pacyera kH-Mm kH-M KH-M
CraTHKa I 7890 ;_-_—I;E'?'?O ﬂ364 )

Ceiicmuka 9 6annosn 13650 33020 735
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A.2 Pe3yjbraThl pacueToB NPOYHOCTH H YCTOHYHBOCTH

A.2.1 CocraB pacueroB pernameHTupoBaH PJ131.31.55-93 u BrIOHaeT
[MPOBEPKH:

- YCTOHYHBOCTH UINYHTOBOH CTEHKU Ha TNOBOPOT BOKPYr TOYKH KpeEIJIeHHUS
aHKepa;

- NPO4HOCTH LWINYHTA JULEBOH CTCHKH;

- NPOYHOCTH AaHKEPHBIX THT,

- YCTOHYHBOCTb aHKEPHON TUIMTH! Ha CHBHI,;

- 0011eH YCTOMYHBOCTH NpHYana no KpyrjiouHJIHHAPHUYECKUM NOBEPXHOCTAM
CKOJIbXEHHA.

A.2.2 YcnosHe YCTOWYMBOCTH JIMLIEBOH CTEHKH Ha TMOBOPOT BOKPYr TOYKH

.KperJieHHs aHkepa:

/4
)/[CMn05=—£Myd ’ (Al)
Y n
rae Y|, - KO3QPULUUEHT coueTaHui Harpy3okK, NpHHUMaeMbld paBHbIM 1,0 as

OCHOBHOTI'0 coueTaHud Harpy3oK u 0,9 nns ocoboro coueranus;

Yo - KoaphuLureHT ycnoBHil paboThl, NpUHHMaeMEIil paBHBIM 1,15 ang

NpHYANBHBIX H OeperoyKpelnuTelbHBIX COOPYKEeHHI;

Y, - KO3QOHUUEHT HANEXKHOCTH IO OTBETCTBEHHOCTH, MPHHHMAEMBIii

pasubiM 1,15 ans 11l xiacca coopyxennh;

M nog> M yo - COOTBETCTBEHHO MOBOPAYHUBAIOIUMA U YAEPKUBAIOLMHA MOMEHTHI;

A.2.3 YcnoBWe NPOYHOCTH WIMNIYHTA JIMLIEBOH CTEHKH

Mocm+Mq!><2’_£

y <’fR,, (A.2)
lc W 7,1 Y

rAe ¥,.,7 4 ¥, - TO Xe, 4To u B opmyne (A.1);
M ocms M ¢ - COOTBETCTBEHHO OCTaTOYHAA M (YKTyallHOHHAs COCTABJAMOLIME

uirnbarowero MOMeHTa,
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W - MOMEHT CONPOTHBIICHHSA LITTYHTA;

Ry - pacueTHOE CONPOTHBJICHHE CTANH IINYHTA.

A.2.4 YcnoBre NpoOYHOCTH aHKEPHOM TATH

raey .uy, - TO Xe, uto u B dpopmyne (A.1);
Ve - k03 PULIHEHT ycloBUif paboThl, npuHuMaemsid paBHeiM 1,0 s

AaHKEPHBIX THT;

R,m - pacTATuBalolliee YCUITUE B aHKepe, onpeenseTcs no gopmyne (A.4);
Apn - TIOLIANE CEUEHUS TATH,

Ry - pacueTHOE CONpOTHBJIEHHE CTANU TATH.
PacTsaruBarolllee ycHaue B aHKepe

Ram = Ka (Rocm + R¢:) Sa ) (A.4)

rie K, - KOOQOUUMEHT, yYATHIBAIOIINI ntepepacnpe/iefieHne 3Mopbl aKTHRHOTO

NaBJIEHUA IpYHTA, HEPABHOMEPHOCTH HATAXECHHUS AHKEPOB, 3aBHUCAHHE
'PYHTA HA aHKepe ¥ [IPUHHUMaEMBbI paBHBIM 1,5;

Rocms R - COOTBETCTBEHHO OCTaro4Has M (QUIYKTyalHOHHas COCTaB/fIOlIHE

aHKEPHBIX YCUIUH,

S, - 1Iar aHKepoB,

A.2.5 Ycnosue yCTORUHBOCTY aHKEPHOW NAXUTHI HA CABUT

Yl Kﬂ(Rocm + R(]))S Z'Q(Ep - Ea), (A.5)

n

rae y,. Wy, - TO ke, 4To H B hopmyne (A.1);
Y. - TO Xe, uTO U B popmye (A.3);

Kas Rocms Rp-M. popmyny (A.4);
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E[) -paBHOHEECTBy}OIlIBH [IACCHBHOT'O HABJICHHA B IMpPEACHaAX OTMCTKH

TEPPHTOPHH M NOJOLLBbL! aHKEPHOH NIUTHI OT Beca I'PYHTA;

[, - PaBHOJNEHCTBYIOIAs AKTHBHOIO JiaBJieHUWs B npeaesax OTMETKM

TEPPHTOPHUH H 1OAOIUBLI AHKEPHOH IUIMTHI OT Beca I'PYHTAa H
IKCIUIYaTallHOHHOW HArpys3KH.

A.2.0 llpoBepka yCTOHYHMBOCTH JHUUEBOH CTEHKUW Ha NOBOPOT BOKPYI TOYKH

KpernneHus aHKepa BLIMONHANACL B COOTBETCTBHM ¢ dopmynod (A.l). 3HadeHus

MOBOPAYNBAIOLIETO U YACPXKHUBAIOLIET0 MOMEHTOB s NPOBEPKM YCTOMYMBOCTH

JIMUEBOH CTEHKH Ha [TOBOPOT BOKpYrI TOYKH KDPENNEHHUS aHKEpa NpHHATBI MO

TabsnHue A.4. Pe3ynsTaTel pac4eToB MpeACcTaBiAeHbl B TabnuLe A.S

Tabnauua A.5 - Pe3ynsraThl npoBepKH YCTOHUYUBOCTH JIMUEBOH CTEHKH Ha MOBOPOT
BOKPYT TOYKH KPENNCHHA aHKepa

BapuaHT pacuyerTa Pesynprar pacuera, BriBon
- | KH-M _
CraTHka 7890<38770 Y CcTONYHBOCTE ObecriedynBaeTCs
CeiicMuka 9 6annos 12280<33020 YcroliunBocTs obecneyuBaercs

A.2.7 llpoBepka npOYHOCTH WNYHTa JIMIEBOM CTEHKH BBINOINHEHA B
COOTBETCTBHH ¢ GopMynoi (A.2).
[IpoexTHBIN pa3pe3 npuuana nNpeacTasliieH Ha pUCYHKe A.l. JInnesas creHka

BhINONHEHa w3 1unyHra Jlapcen V  cranu ber3kn. MoMeHnt conpotuBiieHus W
CeYEeHHS OLHOTO MeTpa INMHBI WINYyHTOBOH cTenku W =13,0-10" M. Pacuernoe

4
conpoTuBienue crand wmnyHra K, =225 -10° kIla. Pe3ayneraThl pacyeToB JaHBI B

tabnuie A.6.

Tabnuua A.6 - PesynbTaThl NPOBEPKH NMPOYHOCTH LUITYHTA JIULEBOH CTEHKH

- . —— i

BapuaHuTt pacuera Pe3ynbTatr pacuera, BriBon
-——_](Ha i — wrr——
CraTHKa 12,1-10° < 22,5-10* | IpounocTs ob6ecneunBaeTcs
Ceiicmuka 9 banson 22,7-10* ~ 22,5-10" | TTpounocTb o6ecneyrBaeTcs

il e e Mkl
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A.2.8 Tlpoeepka nNpoYHOCTH aHKEPHBIX TAT BBHIMOJIHEHA B COOTBETCTBHH C
dopmynoit (A.3). AnkepHble TArH BBINOJHEHBHI U3 CTAJILHOIO KPYraoro npoxara

AHaMeTpoM 85 MM M YCTaHOBJieHb! ¢ 1naroM 2,52 M. Ilnowane ceyeHWs TATH

An=3,674-1 0 Mm% Cranb Ct3cnS, nacHeTHOE CONpPOTHBJICHHUE CTaJIH

Ry = 21,5-1 0* kI1a. PesynbTaTel pacueToB gaHs! B Tabnuue A.7.

Tabauua A.7 - Pesynsratsl NpoBepKH MPOYHOCTH aHKEPHBIX TAT

P T il il ikl -y "

BapuaHT pacuera PesynbTar pacuera,

Kl Ia
———

CraTuka 10,9-10* < 18,7-10* | IpounocTs o6ecneunpaercs

CeiicMuka 9 6annon 22,6-10% > 18,7-10° [TpouHOCTL HE

oDecrieuuBaeTcA

JnaMeTp aHKepHBIX TAT MO Pe3yJNbTAaTaM pacyeTra HeoOXOAUMO YBENMHUYHTh

o 95 Mm,

A.2.9 IlpoBepka ycTOMYHBOCTH aHKepHOH TUIMTHI HaA CHBHI BBITIOJIHEHA B
COOTBETCTBHH C (Qopmynoi (A.5). AHKEpHBIE TUIMTHI BBHINONHEHB! M3 IAKETOB
CTAJIBHOro IMyHTa Jlapcen V. JlaHHBIE O BBICOTE IJAUTHI M €€ 3arnyONeHUH

npuBelieHbl Ha pHC A.l. PasHopelicTBylouias aKTHBHOIO F, M NAaCCHBHOIO Ep

AABJICHHUH MPYHTA HA TUIMTY paBHbBI: MPH pacueTe Ha OCHOBHOE COYETaHHEe Harpy3oK

(be3 yuera ce#icmuxn) FE,=77 kH, E »=1047 xH; npu pacuere Ha ocoboe

COYEeTaHHe Harpy3okK (cencMuka 9 6annos) F,=124 kH, E p =884 kH.

Tabnuua A.8-Pe3ynstaTthl npoBepky yCTOHYMBOCTH aHKEPHBIX TUTUT Ha CABHI

e e il

Bapuaut pacuera | Pesynsrar pacuera, kH

CraTHka 245 < 842
CeticMuka 9 6annon 509 < 661

Y CcTOMUYUBOCTE obecrieuyBaeTc

YCeTOHYUMBOCTE oDecrneynBaeTcs
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Ilpunoxenne b
(cnpaBOYHOE)

IIpumep pacuera IKenayatupyeMoro OoabBepka mna ceficMHUYCcKHE
BO3ACHCTBHA

B.1 HcxoaHble JaHHbIE

b.1.1 CoopyxeHHe akcnayaTupyercs B palloHe ¢ ceficMU4YHOCThIO 9 OaNIOB B
teyenue 35 ner. llapamMeTrpnl  COOPYXEHMSI K TIpyHThl COOTBETCTBYIOT
npunoxeuuto A. Tlo faHHBIM NOABOAHBIX OOC/IEAOBAaHHH, KOPPO3UOHHBIA H3HOC
wnyHta coctaBasetr 30%. KoppOo3HOHHBIH H3HOC aHKEpHBIX TAr B pacyeTax He
YYHTBIBAJICA.

b.1.2 CeficMnuecke  Harpysku M 3ddexTunuble  K03¢PPHLHECHTD!
CEHCMHYHOCTH TNPHHATHI ITO pacUyeTy, NPUBEICHHOMY B NPUIIOXEHUH A.

b.1.3 OcratouHbie BHYTPEHHHE YCHIHA B 3NeMeHTax KOHCTPYKLUMH s
CTaTHYECKOro  pacyera H  CEHCMHMYHOCTH 9 6a/ioB  npHHATBL  COTJIACHO
npuaoxeHuio A.  JIonoNHUTENbHO, BBIIONHEH pacyeT Jisi  CeHCMHYECKOTro

Bo3feiicTBua 8 Oasios. B tabnuue b.1, npuBeeH pe3ynwprar pacyeta 10 NporpamMme

BOLVERK, rne R, npuHaro ¢ yuerom K;=1,5.

Tabnuua b.1 -Pe3synbrar pacyera npuyana

BBPHHHT _ M ocm Racm \’
pacyeTa xH-M kH
CtaTtuka l 364 245

507 | 330
735 4538

Celicmuka 8 6annon

CeicMuka 9 6annos

5.2 Pe3syabTaThl pacyeToB NPOMHOCTH H YCTOHYHBOCTH
B.2.1 TlpoBepka yCTOHUUBOCTH AHIICBOM CTEHKM HA MOBOPOT BOKPYr TOYKH
KperleHHA aHKepa BhIMOMHEHA B NPHIOKEHHUH A. Y CTONYHBOCTE 0becreyrBaeTcs.

B5.2.2 Tlpoeepka nNpouYHOCTH WIIYHTA JIHUEBOHW CTEHKKH BHIMOJHEHA B

COOTBETCTBUH C hopmynioH (A.2).
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[Tpy yueTe KOPpPO3UOHHOrO H3HOCAa IUMYHTA B pasMepe 30% MOMEHT
0 — -3 .3
CONPOTUBNEHHA CTEHKU yMeHblueH Ha 30% u coctasun W= 2 1.10™ M”. Peaynbtatsl
pacyeToB AaHbl B Tabnuite b.2

Tabnuua b.2 - Pe3ynpTathl npoBepKkH MPOYHOCTH IUMYHTA JTHLEBOH CTEHKH

Bapuanr pac4yera PesynpTaT pacuera, BriBon
) + xlla
CraTuka 17,3-10* < 22,5-10* | ITpounocTts o6ecneunsaeTcs

¢ yueTtoM n3Hoca 30%

Ceiicmuka 9 6aon 32,4-10* > 22,5-10* [TpouHOCTH He
¢ yuetoM u3Hoca 30 % ofbecreunBaeTcs

CeiicMuka 8 6anion 22.2:10* <22,5-10* | INpounocTs oBecneynsaeTcs
c yueToM u3Hoca 30 % |

5.2.3 TlpoBepka npoOYHOCTH aHKEPHBIX TAr BBINOJHEHAa B COOTBETCTBHH C
dbopmynoit (A.3). [lnamMeTp aHkepHBIX TAr NPHUHAT paBHbiM 85 Mm. Jlansbie noO
MaTepHally aHKEPHBIX TAT MIpUBEJIEHb! B NPUIOXKEHHU A. PesynpTaTel pacyeToB JAaHbl

B Tadaune b.3

Tabnuua b.3 - Pe3ynbratel NpoBepky NPOYHOCTH aHKEPHBIX TAT

BapuaHT pacuera PesynsTat pacuera, | BriBon
klla |
Craruka 10,9-10°< 18,7-10° | IIpounocts o6ecneunpaeTcs
CeitcMuka 8 OansnoB 15.4.10°< 18,7-10° | INpounocts obecneynpaercs
Ceiicmuka 9 6annos 22.6:10*>18,7-10" | [TpounocTs He
l obecrneyuBaeTCH

b.2.4 llpoBepka yCTOHYHBOCTH AHKEpPHOHW TUIMTBI Ha CABUI BBLINOJIHEHA B

NPpUIOKEHUH A. YCTONYNBOCTE 0DecneunBaeTcs.

B.3 Yrounenne ceiicMocTOHKOCTH 3KCINNYAaTHPYEMOro NpHYana

b.3.1 HopmaTHBHBIH CpoK cnyXObl METaNNU4YECKHX NpPHYAIOB 10 HOpMam

aMOpTU3aUMOHHBIX oTyHcneHud cornacHo PJ[31.35.08-84 pasen 43 ronam.
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Y4uThIBAETCH, YTO NpHYAN SKCIIyaTHpoBalica 35 NET, CeN0BaTENbHO, OCTATOYHbIH

CPOK cnyxObi ero cocTaBifer 8 Jjer.

5.3.2 B cooTBeTCTBHM ¢ painenamMu 11 ¥ 6 MpH OCTaTOYHOM CpOKE CHYXOBbI
meHee |0 neT pacuEeTHOE CEHCMMHYECKOE YCKOpEeHHEe B OCHOBAHUM COOPYKEHU
MOXET OblTh NPHHATO YMEHBIIEHHBEIM B JIBa pa3a MO CPaBHEHHIO C HCXOAHBIM
pacyYeTHbIM CEHCMHYECKHM YCKOpPeHHEM, NPHHUMAEMBIM Ui BHOBb CTPOSAILETOCS
COOpPYXEHHA. DTO PABHOCHIBHO CHHXEHHIO pPacyeTHOH CEHCMHMYHOCTH Ha OAMH

6ann. CornacHo BBIIONHEHHBIM pacyeTaMm NMpu pacyeTHOH cecMHUUHOCTH 8 OaoB

celicMOCTOMKOCTD MpHYana obecrneyuBaeTcs.
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[MIpunaoxenue B
(cripaBoYHOE)

[Ipumep pacuera pexoucTpyHpyemoro 0oabBepkKa Ha ceHcMHUYECKOe
BO31€HCTBHE

B.1 Hcxoanble nanusle

B.1.1 HMcxonHeie reOMETPUUYECKHE napaMeTpsl IKCIIIYaTHPYEMOTO
COOPY)XEHHS, XapaKTepHUCTHKH TPYHTOB npHBejaeHb! Ha pucyHke B.1 (a). Ilpuuan
noctpoeH B 1956 r. KoHCTpYKTHBHO npuYan BBLIMTONIHEH B BUAE 3aaHKEPEHHOTO
OonbpBepka U3 cranbHoro unyHra Jlapced V. AHKEpHBIE TArd AAHHOH 19,5 M,

auaMeTpoM 85 MM yCTaHOBMEHbI ¢ maroM 2,52 M. AHKepHBle MAuTH! cOOpaHbl H3

mwnyHTa Jlapcen V pazmepom 3,78 x 3,50 M. CeilicMHYHOCTE paiioHa - 9 6annos.

B.1.2 B pesynstate xOMneKkcHuIXx obcnenosaHui OonbBepka YCTAHOBJIEHO
cnenyolee:

- CTENEeHb KOPPO3HOHHOIO M3HOCA JHlleBOH CTEHKH ¢ obecrneyeHHocTho 0,5
cocrapnseT 13% (cpennss BenuWuuHa), a ¢ obecnevyeHHOCTHIO 0,9 -25%. CreneHs
KOPPO3HH M0 BBICOTE CTEHKH NPHMEPHO OIHHAKOBA;

- KpeHBI ¥ fiePOpMaLIH CTEHKH M0 BBICOTE CTEHKH B Npeaenax AonyCTHMOTrO;

- KOpPpO3HA aHKEPHBIX TAT HeCYylleCTBEHHA.

B.1.3 BrinmonHeHHsle noBepouHble pacyeThl OONbBepka Ha celicMHYecKHe
BO3/IEHCTBHA IIOKa3alH, YTO [POYHOCTHL JIMLEBOH CTEHKH nNpH pacyeTHOH
ceHCMHYHOCTH 9 6a1510B H NpH yyeTe H3Hoca He obecneyunBaeTc.

M3 wu3noxeHHoro cnenyer HEOOXOAHMMOCTb PEKOHCTPYKLHHM MNpHYana.
PexoMeHayeMBIH BapHaHT pPEeKOHCTPYKLHH - YCTPOHCTBO IUNMYHTOBOH OTOPOYKH
nepea CYLUECTBYIOLIEH CTEHKOH ¢ 3alO/NIHEHHEM MPOCTPAHCTBA MEXIY CTEHKAMH
PYHTOM, pa3pe3 npHBelieH Ha pucyHke B.1 (6).

B.1.4 B pesynprate AMHaMHYECKOro pacyeTa 3KpaHHpOBaHHOTro OONbLBEPKA,

BRIMOJIHEHHOrO no  nporpamme JIMPA, nomydeHsl cnemyiomde  3Ha4YEHHS

(DJTYKTYaLMOHHBIX BHYTPEHHHX YCHIHR HAa OLMH MeTP JUTHHBI COOPY)XXEHHA :
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Pucynok B.1 - Ilonepegnniit paspes Goneeepka mo pexoHctpyxuuu (a),
1ocse peKOHCTPYxIHH (0)

50



- H3rHOaoWIHX MOMEHTOB AN 00enx creHok My=21,0 kH-M;

- YCHJIMS B OCHOBHOM (ANHHHOM) aHkepe Ry = 72,0 kH n B xopoTkoM aHKepe
RQ{, = 43,0 xH.

[Tonyuenst  crepyioumme  3HayeHUs  IGOOQEKTUBHBIX  KO3hduUlMeHTon
ceiicMuyHocTH: A,0 = 0,27; A,,=0,23; A,,,=0,23; 4,,=0,25.

B.1.5 OcratouyHble BHYTpEHHHE YCHIHA B 3/€EMEHTaX KOHCTPYKUKH
onpenenensl 1o nporpamme BOLVERK, paspaboraHHoii B JIeHMOpPHHUHINIPOEKTE.,
Yyer ceficMHYECKHX BO3ACIICTBHI NPOU3BECH B COOTBETCTBHH C PEKOMEHAALHAMH,
H3JI0)KEHHBIMHM B pasjiersie 6 HacTosllero AOKyMEHTa C MOMOILBI0 KOPPEKTHPOBKH
ko3hdunueHToB 6OKOBOro faBNeH!s rpyHTa.

B.1.6 [Ina y4yera nocnefoBaTeNbHOCTH BO3BEACHHA 3KPAHHPOBAHHOIO
OOJILBEpPKA pacyeThl BHITONHAINCE B COOTBETCTBUH CO CXE€MOH, PEKOMEHJOBAHHOH B

noapasnene 10.3  Hacrosmero aoxyMeHTa. B TaGmmue B.l npuBenena cpoAxa

OCHOBHBIX pe3yJibTaTOB pacyera.

Tabnuua B.1 - Pesynsratst pacyeta 06614MHOTO H 3KpaHHPOBaHHOTO DONIEBEPKOB

I - 1 . T
| Jran | HMaru6aromue MomeHTLKH M I ~_Ankepusle ycunus, KH
Pacyera M, R,

l— I 1& - 326
I . - 126

| [1 | 123 | -44 )

l AY | 230 30 103
Vv 551 08 278
VI j 444 150 301

B.1.7 B pacuyere no arany Il uarnbHag )ecTKOCTh 3KpaHUpYlolied CTEHKH
NpUHATA B THICAYY pa3 Oonblueit, yeM Yy JinueBoH. 3TO IO3BOJAET ONpeAeIHTh

H3rnbaronMi MOMEHT B JIHIIEBOH CTEHKE TONBKO OT CHJIOCHOrO NaBNEHHS TpYHTa.
HM3srubaroiunit MOMEHT B 3KpaHupyroumien crenke M, =-123 kH-M ¥ asxepHas
peakuus R, =—44 kH OT cunocHoro faBineHus rpyHTa NPUHATHI paBHBIMHY 3HAYEHHAM

MOMEHTA W aHKEpHOH peaklHH B NHMIEBOH CTeHKe. OTO H3rubaioiui MOMEHT
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«NpeAHATIPAKEHHU IKpAHUPYIOLIEH CTECHKH U aHKepHas peakims
«rpedHanpsHKeHusa» IHHHOH (OCHOBHOH) TArH. IIposBnseTca TONBKO INpH
ONpeAeSIEeHWH  pe3yJbTHPYIOLLEro MOMEHTAa B JKPaHUPYIOUIEH CTEHKe H
pe3yJbTHPYIOHIEro YCHIUA B JJIMHHON aHKEPHOM TAre.

B tabauue B.1 0603HaueHo:

- 3Tankl pacyeTa [-VI - B coorseTcTBHM ¢ nopasaenom 10.3;

- M, v R, -cOOTBETCTBEHHO wMarubaromit MOMEHT B JNMLEBOH CTEHKE
3KpaHHUpPOBaHHOro OonbBepka (OTOpouYke) M PACTATHBAIOILEE YCHIINE B KOPOTKOH

aHKEPHOH TATe;

-M, U R, - COOTBETCTBEHHO W3rHOaloUUH MOMEHT B 3KPaHUPYIOLIEH CTEHKE

(ctapoil) M pacTArvBalollee YCHIHe B AIMHHOHM aHkepHOH TaAre (R,— HemnoJsiHoe

yCHJIHE 110 pe3ynbTaTaM pacnedyatku nporpaMmmbl BOLVERK;

- R,y - nonHoe (pe3ynpTHpylollee) YCHIHE B JIINHOH aHKEpHOI TAre.
Pe3ynbTHpylollie BHYTPEHHHE YCHIMSA B CTEHKAX H TArax, BBIYHCIEHHbBIE B

COOTBETCTBHH C peKOMeHAauuAMH nojgpaszena 10.3, pasHbl:
M, =123 +(551-230) = 444 xH-m;
M, =347 -123 +(276-71) = 429 kH-Mm;
R, =44 + (180-73) =151 kH;
R, =126 -44 + (98 — 30) = 150 xH.
R,x=151+150 =301 xH.

ConocraBieHne NoOAy4YEHHLIX pe3yJbTAaTOB ¢ pe3ynbTaTaMy pacyera I10
Votany (pacyer 3KpaHUpOBaHHoro ©OoneBepka MO TPAAHLHOHHOH CXEME,
COOTBETCTBYIOLLIEH OJHOBPEMEHHON 3aChINIKE FPYHTA 32 ANLEBYIO U 3KPAHHUPYIOULYIO
CTEHKH) NOKAa3bIBaeT, YTO Y4YeT NOCAEAOBATEALHOCTH BO3BEAECHHA COOPYXEHUA TIPH

PEKOHCTPYKIMH MPUBOJUT:

- K YMEHBLIEHHIO H3rudariux MOMEHTOB B JHueBOH cTeHke (444<551) ¥ K
yYMEHBILIEHHIO YCHIIHH B KOpoTKuX Tarax (151<180);

- K YBEJIMYEHHIO M3rubatouinx MOMEHTOB B 3KkpaHupymolleit creHke (429>276)

1 K YBENHUYEHUIO PE3YIILTUPYIOMUX YCUAKIA B IMUHHLIX Tarax (301>278),
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JansHeHIIMH pacyeT OCYLIECTBAAETCA NO peKOMEeHAAlHAM HaCTOALLEero
nokyMeHTa. Heobxonumele NpoBepKH NPOYHOCTH H YCTOHYMBOCTH BbINOJIHAIOTCS
AHAJIOrMYHO  NpUMepy pacyera npocroro OonbBepKa, H3INOXKEHHOMY B

PHUIIOKEHUHU A,
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IHpunoxenne I
(cnpaBoUHOE)

[Ipunmep pacuyera oOuieii yCTOHUMBOCTH 00JIbBEPKA 110 KPYrIOUHAKHAPHYCCKIHM
NOBCPXHOCTAM BPAUICHHA Ha CEHHCMHYECKOE BO3ACHCTBHE

I'.]1 Mcxonuble nanuble

[.1.1 CoopyxXeHHe BBINONHEHO B BHIE 3aaHKEPEHHOro GonbBEpKA M3
CTaNpliOr0  wnyHTa, McXO[Hble TreoMeTpHYeCKMe mnapaMeTphl  COOPYXKEeHHS,

IKCTUTYyATallMOHHbIE HAIPY3KH M TeoNorH4yecKui paspes, HeobOXonuMele 18 pacyeTa

ob1ueil yCTOHUMBOCTH, NpuBeieHs! Ha pucyHke I'.1. Knacc coopywenus - I11.
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p- . —
’ ___..-—-""/ -
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__-__....--""" . yd
— - /7

T !0,0 , —;I‘ 10,0

| +4 - lWHOp ciog rpyHTa no tabaunue I'.1;

O,; O, - UeHTpbl KPYTIOUMAHHAPHYECKHX TOBEPXHOCTENl COOTBETCTBEHHO [UIS
CTAaTHYECKOro U CeMCMHYECKOrO pacyeTos; |

- - - - [IOJIOXEHHE nepeOpMUPOBaHHOH CXEMBI U KPYJIOLMIHHApPHYECKaS
NOBEPXHOCTHL BpalleHUA IS pacyeTa Ha CeHCMUuYeckoe Bo3aeliCTBHE.

Pucyuok [ .1 - PacuetHas cxema COOPYXEHUA K nporpamme KREJ
(3KcnnyaTauMOHHBIE HArpy3kH YCNOBHO HE MOKa3aHbl)
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I".1.2 HauMmenoBanue rpyHTOB H HX pacyeTHbIE XapaKTEPUCTHKH NPUBEACHD! B
Tabauue I'.1

Tabnuua I'.1-PacuerHsle XxapakTepHCTHKY IPYHTOB

— —— T

HanmeHoBaHue O6nemusli Bec, kH/M | ®u Crr
rPyHTa ] } D kITa

CxanbHbIA rpaBUiiHO- 0

NECYAHBIM IPYHT BhILLIE

YPOBHS BOJIbI

To xe, HHXe YPOBHS BOJBI 0

[ paBUHHBIA I'PYHT C rajJbKo, 0

OMTOM paKyilel, ¢ necyaHbIM

3aM0JIHUTENIEM

Wn ¢ rpasueM, ranskou, 3

pakyiel 1o 20%

Kak cnenyer w3 pucynka I'.l u Tabauue! I'.]1, B OCHOBaHHH COOpYXeHHUS

PacrionoXeH cjioi cnadpiX TPYHTOB - HIIOB.

Heobxoanmo otMeruTh, uto cornacHo CHull 2.02.02-85 «OcHoBaHusA
FTUAPOTEXHUUYECKHX  coopyxenusiy W PH 31.31.55-93 «HMuctpykuus  no
[MPOEKTHPOBAHUIO MOPCKHX MpPHYANLHBIX H OeperoykpermnuTEeNbHBIX COOPYMKECHHN»
IpU pacyeTe obuled YCTOHYHBOCTH MO KPYIJIOLHJIMHAPHYECKHM IOBEPXHOCTAM
CKONbXEHUS Ko3(h(QUUHEeHTHl HAAeKHOCTH MO0 Harpyske, IPYHTY H MaTepHany
IIPUHUMAKOTCA PaBHBIMH e€ZUHuLe. T.e. pacyeT NPOU3IBOAMUTCS TNPH HOPMATHBHBIX

3HaYE€HUAX HArpy30K U XapaKTEPHUCTHK IPYHTOB.

I'.2 Pacuer oOmen ycToiiyuBoCTH COOpYKEHHS NPH OCHOBHOM COMETaAHHH

HATPY30K

[.2.1 Pacuer BbINMONHgeTcs IO BbIYHCIMTENBHON nporpamMme KREJ,
pazpabotaHHOH JIeHMOpHUHNpOEeKTOM. BBUIM BBIMOJIHEHBI PacyeThl NO PEXHMAM
KREJ-L, KREJ-AK u npu coBMecTHOM HCMONB30BAHUHU YKa3aHHBIX PEXHMOB.
HauMmeHnpiive xo3QUUMACHTBI YCTOHYHBOCTH OBLIM MOAYYEHBI MPH pacyeTe Mo
pexnmy KREJ-L, uro cornacyerca ¢ pexoMeHnauusamMy 06 HCNOAL30BAHHH pexXHMAa

KREJ-L npy HalH4HH B OCHOBRHHH COOpYXEHHA cjos cnaboro rpyHTa,
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HITOKEHHBIMH B HMHCTPYKUHMH Mo ucnons3oBaHuio nporpammel KREJ. Pacdersl
BBIMOJIHANHACE NPH Pa3IHYHBIX KOOpJAWHATaX HA4YaJILbHOro IIEHTpa BpalleHHs U
KOOPAWHATAX TOUKH, YEPE3 KOTOPYIO AOKHEI NPOXOAUTL BCE KPHBBLIE CKONBXERHS.
Huoxe npuBeeHBI pacrieyaTky HCXOAHBIX JqaHHbIX (Tabnuue! I7.2-17.7) u pesynbraToB
pacieta no pexuMmy KREJ-L (tabnuuer I'.8-1.9) mns Haubosnee HeBBIFOAHOIO

cny4as.

Tabnmual .2 - Kommvenrapuy

[IPUMEP PACUETA
CTATUKA
KREJ-L

Tabmuual .3 - Ooupe naHHbIe

[osuums HarMeHoBaHHe BeNTHYUHEI PasmepHocts | Bermmumna
l Har u3sMeHeHUA NONOXeHUS [IEHTPAa BpalLieHNs M l
2 MHHMMABEHO TpedyeMblii KoaGHLUHEHT &/p 0
YCTOHWYHBOCTH
3 Cpok cIryxdb1 coopy>KeHHs ron | 0
4 ADHpcca KopioHa | M | 0
5 O1Merxa KopioHa M 3.30
6 |Omverxama M| 925
7 | ADLcca HAUATBHOIO LICHTPA BpALl ICHIS M 0
g | Onverka HauanbHOIO LigHTPa BpallieHYs M ~3.00 ‘
9 KoopaHaTs! TOYKH, BbIle KOTOPOH KpHBBIE
CKOMBXEHHS TPOXO/IUTS He MOTyT: -abipicea M 0
-OTMETKA M l -14.40
10 | KoopmmHars! To4xw, yepes KoTopyro AOJDKHEI
IIPOXOAUTS BCE KPHUBLIE CKONEKEHUS: ~abpicca | M -25.00
-OT™METKA M -330
Tabmina I".4 - KoopmyHaTs! CKBaKUH
[ loguups HamnmenosaHne BeSIMUMHBI PasmepHocts | Bemniuna I
1 | AGwicca 1-H CKBOXHHEI €O CTOPOHBI TEPPHTOPHH M -10.0
2 | Abumcca 2-fi CKBXHHBI CO CTOPOHBI TePPUTOPHY M 200
3 | ABumcca 1-if CKBOKMHBI O CTOPOHBI AKBATOPHH M [
4 AbLHCCa 2-H CKBKHHEI CO CTOPOHBI AKBATOPUH M 15.0 J
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Tabmiua .5 - Ormcanve reonomniyeckoro paspesa Ha TeppHTOPHH

LIudp Omverxa criost M ml 0%
crnos [10 JIMHUY no |-H no2-A | yrojBHYT
KOpIIOHA2 | CKBOKHHE | CKBDKMHE | TpeHHA
I S (rpan.)
] 330 330 330 | 35
2 | 050 050 | 050 35
3 925 -1.30 -5.40 34
4 -19.00 -19.00 -19.00 14

Tabmina I".6 -Omvcanye reosiorideckoro paspesa Ha aKBaTopyun

Minp | Omverkaciosrpynra(m)
CIIOA O JIMHUU 1o 1-i
KOpIIOHA CKBOKUHE
3 -0.25
4 -19.00

Tabmunia [".7 - PaBHOMepHO-pacTipeieneHHbIE HATPY3KH

H1reHCHBHOCTD I onoca PaccrosiHue
Harpy3kH Harpy3kd OT KOPROHA
(KHAY) M (M) |
15 6.25 0 |
30 10.50 6.25
40 6.00 16.75
60 le3 22.75 |
Tabmuuia I".8 - Pesynerars! pacuera
—— o 'f —
KoodbutmeHr MoMmeHT MoMeHT , KOOP,[MI?HIBI LIEHTpA
YCTOHYHBOCTH | YAEPMBAIOLLMH | NOBOpayHBAIOWIMiA|  abLmcca
(kH: M) (kH: M) (M)
[.110 71980 64837
£.097 70855 64615
1.102 71075 64524
1.092 70501 64557
1.087 70345 64721
1.096 71265 64995
1.107 . 72366 65377
1.120 73738 65858
1.134 75343 64429
[.155 77496 67078
1.176 79580 67687
1.201 i 81513 67878
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Tabmiua [ .9 - KoopauHars! To4KH, Yepes KoTopyro
ITPOXOAAT BCE KPHBBIE CKOITBKEHHS

e o -

KoOpauHaThl TOYKH, Yepe3 KOTOPYIO ITpOXOIST BCE
 KpHBBIE CKOJILKEHHS

abLyicca (M) OTMeTKA (M)
| 25.00 330

[.2.2 [lposepka oOiie# YcTOWYHWBOCTH COOPYXEHHsS BBLIMOAHSETCS TO
dopmyne

Ye' Vde
Y n

y[c'MIS- Mr (l"l)

rne M W M, - COOTBETCTBEHHO MOMEHTBl CIABHTalOLIMX U YAECPXHUBAIOIIUX CHII

OTHOCHTENBHO HEHTpa KPYrNOUHJIHHAPHYECKOH NOBEPXHOCTH;

Yo KO3hPUUHEHT COUeTaHUHN Harpy3ok;
Y. - KO3QPUUHEHT yCNOBHIH pabOTEI;
Y, - KO3QQHUUHUEHT HalIeXXHOCTH MO OTBETCTBEHHOCTH COOPYXKEHHUS;

¥ de ~ ROTIOJIHUTENBHBIA KO3QULUMEHT yCIOBUH paboT.

Ilpy pacuere Ha OCHOBHOE COYETAaHHE Harpys3okK 7 1.=1,00; ¥ .=1,15;

Y, = L1S; y ,.=1,05.

N3 popmyner (I'.1) cnenyer, uro oOwass YCTOHYHMBOCTL COOPYXKEHHS IIO

KPYTJIOUHNIUHAPHYECKMM HOBEPXHOCTAM CKOJIBXXEHUA NPHU OCHOBHOM COYETAHHH

Harpy3ok obecrnieyypaetcs, ecind BBIMONHSETCH  ycnoBue K 20,95, rne

K =M,/ M; x03phULUMEHT YCTOHUYHBOCTH.

Kax cneayer #n3 pesynpraTtoB pacuyera (trabnuua I.8), nomydeHHBIH

HauMeHblINA KodhduuHeHT yctoiumBoctH K =1,087 mnpesbillaeT MUHHUMAJIBHO

Tpebyemelii X =0,950. Obwas yctoH4HMBOCTD NpHyana obecrieynBaeTcs.
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I'.3 Pacuer o0ieili ycroH4HBOCTH COOpY’KeHHA NPH ocob6OM COMETAHHH
HATPY3O0K

[.3.1 PacuerHas ceficMHYHOCTB A coopyxenus - 9 6annop. CelicMHUeCcKHe
BO3AEHCTBHE NIPHHATO FOPH30HTAIBHBIM H HallPaBAEHHbIM B CTOPOHY aKBaTOPHH.

[.3.2 Pacuer oOimuei ycCTOHYUBOCTH *c Y4ETOM CEHCMHUYECKHX Harpy3ox
BRINIOJIHAETCA TO Crnocoby TMNOBOpPOTa pAaCYETHOH CXeMbl COOPYXEHHA Ha

CEHCMH4ECKHH YIoJl ¢, B COOTBETCTBHH C .9.7 HacToAINX PexoMeH Ialtu.

OddexTHBHBIA KOIPbULIHEHT CEICMUYHOCTH onpenensercs rno ¢popmyne (9.2)

A5y =0,25:0,42,4=0,24.

CeliCMUYECKHH YTON ¢ y OMpEneNseTcs no dopmyne (9.5)

gy=arctg 024 =14".

IIpon3BoaUTCAs HaKJIOH TNOBEPXHOCTH IIpHYana M JAHA Yy TMphdaina Ha

CEHCMHUYECKHH YroJl g y (n. 9.8), a TaK)Ke KOPPEKTHPOBKA Beca I'pyHTa, BeCca I'PY30B

Ha npuyane (11.9.8) 1 yrnoB BHyTpeHHEro TpeHHs rpyHTos (1. 9.8).
[TepebopmupoBaHHas  pacyeTHas CXE€Ma COOPYXEHHS  NpefCTaBlieHa

NyHKTHpoM Ha pucyHke I'.]. Ilo cpaBHeHHIO C pacyeTOM Ha OCHOBHOE COYETaHHE

u3meHenol Tabnuusl .5 (IN.13), I''6 (I'.14) u I'.7 (I'.15). Huxe npuBeneHl

pacrie4aTKH HUCXOAHBLIX AaHHBIX (Tadbnuust 1.10-I".15) u pesynsraroB pacuera no

pexrmy KREJ-L (tabauue I.16-1.17).

TabmnaI'.10 - Kommvenrapuu

[TPHIMEP PACYETA

e — L =

A - e T - - il - e e i i — i il

Tabmmal'.11 - O61ie nadHbie

HanMeHOBaHKE Be/THYHHE PazmepHocts | BermunHa I
| 1 [1Iar m3MeHeHHs NOJIOXKEHHS LIEHTpA BpallIeHHS M |
2 MuHHUMAankHo TpeOdyeMblil KOX(ppHLEHT 0
YCTOMIUBOCTH
3 Cpok crtyObl COopyKeHHS 0
4 | Abumcca kopioHa B 0
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TPOAOJIKEHHE tabnune [ .11

MoguLys | HauMeHOBaHYe BEeTHYHHD] Pasmeprocts | Bermunna
5 OmMerka KopoHa | M 3.30
6 OrMeTra aHa | M 9.25 |
7 | ABumcca HAYATBHOO LIEHTa BpallieHUS M 0
8 | OmMeTra HAYaNBHOIO LEHTPA BpalLIEHHs] M -5.00
9 KoopayHath! TOYKH, BbILLE KOTOPOH KPUBLIE
CKOJILXKEHMS TTPOXO/IMTH He MOTyT: -al1icca M 0 |
-OTMETKA M -14.40
[0 | KoopayHarsl TOYKH, YEPE3 KOTOPYHO JO/DKHE]
MPOXOOHTL BCE KPHBBIE CKONKeHHs:  -abLpicca M -25.00
-OTMETKA M 3.30
Tabmuua I".12 - KoopayHars! CKBOXHH
] ]
[ Tosuipin HanMeHoBaHKe BETUYHHE Pazmeprocts | BesmunHa |
] Abumcca -1 CKBKHHBI 0O CTOPOHB! TEPPUTOPHH M | -10.0
2 AbLicca 2-i CKBOKHMHBI CO CTOPOHBI TEPPHTOPHH M -20.0
3 Abnyicca 1-H CKBOKHHBI CO CTOPOHBI aKBATOPUH M 1.5
4 J Ab1picea 2-# CKBOKHMHBI CO CTOPOHb! aKBATOPHY M 15.0

Tabmua .13 - Onyxcanye reaniorvyeckoro paspesa HaTeppmpm{

[udp Omverxa ctos XapaKTepHCTHKH
cnos | 110 JIMHHH 1o |- 1o 2-# erJIBHyr
| KOJIOHA | CKBKMHE | CKBKHHE
L . u | (rpﬁﬂr)
1 | 330 570 | 810 33
2 0.50 290 | 530 33
3 925 -4.90 -0.60 32
i 4 J -19.00 -16.60 . -14.20 12

Tabmua [.14 -Onucaiyie reqnior{yeckoro paspesa Ha akBaropHy
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| LLIHQ)p ~ Onverxa cnos M __ XapaKTepHCTHKH CJIOEB
Cost | 110 JIMHUH fo 1-i 110 2-J4 YIOBHYT. | ClefvleHse | OOBEMHBIH
KOPIOHA | CKBOKHMHE | CKBAKHMHE | TpeHHUA BEC
L (pan) | Ila) | (M)
| 3 1 9.25 -11.05 ’ -12.85 32 0 1031
4 -19.00 -20.80 ;2260 | 12 3 i 3.77 |




Tabmua .15 -PaBHOMepHO-pacipenenieHHbIE Harpy3ku

] HHTeHCHBHOCTE [Tonoca PaccrosHye
HaIrpPy3KH HAIPY3KH OT KOpJIOHA
(KH/M) (M) (M)

| - — ————t —_

15.46 625 0.00
3092 10.50 6.25
4122

6.00 16.75
l 61.84 le3 22.75 |

TabmuaI'.16 - Pesynsrars! pacyera

Koodpypient MomeHT MomeHT
YCTOHUMBOCTH | YAEPXHWUBAIOILIMH | NOBOPaYHBAIOLIHA
(xH- M) _‘ (KH M)
0914 57215 62623
0.892 56030 62788
0.880 55555 l 63095
0.864 54890 63527
0.854 54695 64040
0.847 54764 ‘ 64661
0.838 54821 65384
0.834 55217 | 66168
0.835 55992 67018
0.831 56449 67917
0.845 58102 68787
| 0862 59996 60634
| 0.876 61731 | 70465
0.898 64006 71262
0.940 67733 72030
0.968 70436 72774
1.023 14741 73081
t 1.102

80233 72830

Tabmmua I'.17 - Koopamnars! Touku, yepes KoTOpyio
NPOXOJIAT BCE KPHBbIE CKOJTBKEHHA

i S ——. ‘o Wl ———

r— ——
KoopavHarel Touku, uepe3 KOTOpYIO MpOXOOAT BCe

 KPHBBIC CKOJILKCHNA _ _
_abupcca (M) ___ Omverka(M
-25.00 330
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I".3.3 Ilpn pacuere Ha ocoboe coueranue Harpysok y,;.=0,90; y _=1,15;
¥, =515y ,.=1,05. U3 dopmynsr (I'.1) cnemyer, yro obumas ycroH4YHBOCTH

COOPYXEHHA NO KPYHJOUMWIHHIPHUYECKHM MOBEPXHOCTAM CKOJIBXEHUS NMpH 0CobOM

coYeTaHUH Harpy3ok obecneuyuBaeTcs, eciiv Beinonusercs ycnosue K 2 0,857.

Kak cneayer u3 pesynabTratoB pacueta (tabnuual’.16), nonyudyeHHBI

HaMMeHbIUHH Ko3puuueHT yctoduuBoctH K =0,831 MeHblUle MHHHMANLHO
Tpebyemoro K =0,857 npumepno Ha 3%, YTO HaxoauTCsA B NpeneNiaXx TOYHOCTH

MCIONB3OBAHHBIX  CriocoboB  pacyera. JlonyctHMo  cyHTaTh, 4ro o00miaf

yCTOHUYHBOCTb NpHUYalia o0ecneyuBaercs.
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Hpuaoxenne /1
(cnpaBoyHOE)

YnpomeHHBIH ajaropuTM MNPEABAPHTEILHOr0 pacuera CoOpYREHHI
THNA «00JIBBEPK» € yHETOM CEHCMHKH

1. B HacTosAleM NpHIOXKEHHH IPHUBEACHB PEKOMEHAAMH 110 BBIMTOJHEHHIO
YIIPOLIEHHOTO TpeABApPUTEABHOr0 pacueTa OONBBEPKOB € YHETOM CEHCMHKH,
COTJIACOBAHHBIE C [MOCNEHOBATENILHOCTIO, YKAa3aHHOM B TYHKTEe 4.2 OCHOBHOH
yacTH PJI.

2. O@odexTuBHEIE  KO03hDHIMEHTHI  CEHCMHYHOCTH  ang  6okoBoro
AKTUBHOTO Asa M NMacCUBHOTO A»p AaBleHHH onpenendiorca no dopmynaMm (7.7) u
(7.8), a nnsa pacyera obuieit ycroituuBoctn Aay- no dopmyne (9.3).

3. OcTtaTO4YHble COCTaBJAIONLINE BHYTPEHHUX YCHIMH B HECYUIHX 3NEMEHTAaX
3aaHKepeHHOro 0oJbBepka (M3rubalolyX MOMEHTOB B JIMLIEBOH H 3KPaHHPYIOUIMX
cteHKax Mocm, PaCTArHBalOUIMX YCHINI B aHKEPHBIX TArax KRocm) onpenensioTcs no

nporpaMmMe BOLVERK npu ncronszoBanuu xo3¢pdunueHTOoB 60KOBOTO AaBJICHHA
rpyHTa A a ¥ A'p, BHIYHCIIEHHDIX C yueToM celcMuku no gopmynam (7.3) n (7.4) unu

NPUHATHIX 10 'papukaM Ha puc. /1.1, J1.2.

] 5=0,667¢, Ho He bonee 30°

o
= 09

0 ] 9=30° g
0,7 —- (p=25° =[-="-=-1 <
0,6 4—(¢p=20°| N ,1 =
0,5 4 ——t-—-= N : i
0.4 et — -
0,3 4— - q
0,2 F——= p=40° | ;
0,1 @=35° _ X
3 | |

0 005 0,1 0,5 0,2 0,25 0,3 0,35 04 045 0,5

A3a
Puc. Jd.1 —I'padux 3aBUCUMOCTH KO3QPHIHEHTA rOpH30HTANLHOH

- \)
COCTaBJIAIOWIEH AaKTHBHOIrO OCTATOYHOro AaBieHus Aa oOr 3(hexTHBHOrO
K03(ppULIHEHTa CEHCMHYIHOCTH Ada
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8=, 1o 1ic HGonee 30°

Q. I 2 ) _] = Ty — ——— - oy —— ——
! r —_ k- .
~ o /19=40° |
Qd .. p=35° _ _ ~ .

0 005 01 0415 02 025 03 035 04 045 05

Puc. /1.2 — ' paduk 3aBHCHMOCTH K03 pULMEeHTa FOPU3OHTAIILHOH

" S
COCTaBNAIONIEH MMACCHBHOIO0 OCTAaTOYHOro aaBjieHHAs A'p OT 3¢Q¢deKTHBHOrO
ko3 dHULMEHTa CEICMUYHOCTH Aap |

,HJ]H NpCABAPHUTCHbHBIX OHCEHOK OCTATOYHLIC COCTABIANOUIHE BHYTPCHHHX

YCHJIMH JIOMYCKAETCA ONpeesiaTh No gopMyaM

Moem = Kpr My; (J1.1)
Roem = Kg'R,, (1.2)

rae Ky, Kp — k03ddulineHTsl, YYUTHIBAIOUINE BIMAHHE CEHCMHKH, ONpeAesiieMbIe
o rpaguxkam Ha puc.J1.3;
M,,R, — n3ru0aioliuid MOMEHT H YCHJIMEe B aHKEpPHOH TAre NnpH CTATHYECKOM

pacdete (6€3 yueta celicMHKH).

4. QayKTyauHOHHbBIE COCTaBIAIOUIME BHYTPEHHUX YCHJIHH B HeCylux
3NIeMEHTax 3aaHKEepeHHOro OoJibBepKa MAONYCKaeTcs TrpUHUMATh B JIONAX OT

NnpHpauleH!ss OCTATOYHBIX COCTABJIAIOIMX O GopMyTaM

My = 0,1-(Mocm—M,) = 0,1-My-(Ky—1); (1.3)
R¢ - 015'(Rocm"Ra) = O:S'Ra'(}(ﬁ_l)- (ﬂ4)
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Puc. /1.3 — I'padukn 3asucumocty kosrdduumentos Ky u Ky
OT 3¢ (PeKTHBHOro KodddhuiHenTa celicMUYHOCTH Aaa.
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[Tpnnoxenue E
(cnpaBoYHOE)

[1epeueus pexonmenayemMbiX BhIHHCAHTENALUBIX APOrpaMM

T

Halzsauue nporpamMmel

M wHop

Buinoanaembli pacuyer,
cornacuo n.4.2

Pazpaboruuk

[IporpaMMHBIH KOMIINEKC
pacyeTa KOHCTPYKLHH Ha
NPOYHOCTD
(JIMPA-THIIT ATDDKBK,
MHPAX,
JINPA-WINDOWS).

Onpenenenue cencMHu-

qEeCKHX HAarpy30K H

dONYKTYALMOHHBIX
COCTaBAAIOLIUX
BHYTPEHHUX YCHIUH B
3IEMEeHTaX KOHCTPYKUUHU

Hayuhno-uccnegosa-
TENBCKHUH UHCTUTYT
aBTOMATH3UPOBAHHLIX
CHCTEM B CTPOHTEJIBCTBE
[ 'ocKOMIpaOCTPOUTEN -
CTBAa Y KpaHHBI

[IporpamMma CTaTHYECKOro
pacyeTa OonbBeEpKa

(BOLVERK, BOMAIN) |

Onpenenedue 60K0BOIo
NaBJieHYs IPYHTA U
OCTATOYHBIX BHYTPEHHHX

| YCUJIM B 3JIEMEHTaX

KOHCTPYKIHH, MPOBEPKa
YCTORYHBOCTH Ha
NMOBOPOT BOKPYT TOUKH
KpenieHuA aHKepa

JleHMOpHHAMNIPOEKT

[IporpamMma pacyerta |
YCTONYHBOCTH 10
KpYTAOLHNHHAPHYECKNAM
[TOBEPXHOCTAM
ckonbxenus (KREJ, |

KRMAIN)

[IpoBepka oO1LeH
ycTol4uBOCTH GoNbBEpKa

JIeHMOPHUHUIIPOEKT
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Ipunoxenne K
(pexoMeHnyeMoe)

3AKJIOUEHUE O CENCMOCTONKOCTHU COOPYXEHUST"

1. Mopckoii Toprossiit noprt [lerponasnoBck-KamMuarckui
- 2. HauMeHnoBanue coopyxKeHus [lpuyan Ne 3
3.Ton crpoutenncrpa (pekoucrpykunsa) 1955-1956 (1957,1980)

4. Koncrpykuns  3aaHkepeHHbIH OONbBEPK M3 CTANBHOIO HINTYHTA
5. TpedyeMbIH ypoBeHb CeHCMOCTONHKOCTH COOPYKEHHUS O 6annos
6. IIpoexTHLIH ypoBeHb CeHCMOCTONKOCTH COOPYKeHHA 8 OaioB

7. JaHHbIe 00 3KxCcNAYAaTAHOHHOH HAAEKHOCTH COOPYXKEHUA

CoopyXeHHEe TIepeHeCH0 JBa CHIBbHBIX 3eMIeTpsceHusa: B 1959 r.
HHTEHCUBHOCTBIO 7~8 6amnoB; B 1971 r. HHTEHCHUBHOCTBIO 7/ OamnoB — ©e3
MOBpeXACHHA. 3a BpeMsa SKCIUTyaTalHH He HaOMOMAANOCh aBAPHHHBIX CHTYaLHid,
CBSI3AHHBIX C NMOBPEXKICHHAMH HECYLLIUX 3JIEMEHTOB KOHCTPYKLIHH.

8. TexnH4yeckoe COCTOSIHME COOpPYKEHHSI B II€JOM, YCTAHOBJICHHOE IO
pesynsTaTaM  00CllemoBaHuH, OLleHHBaeTcad Kak  paborocrnocobHoe  npwu
orpanuyeHusax cornacHo useemiepHio Nel ot 30.10.97r., KOppo3HOHHBIH H3HOC
JIMIEBOH CTEHKH coctaBideT 25%, NOBpexAeHHH HECYIHX KOHCTPYKTHBHBIX
3JIEMEHTOB COOPYXEHHS HE BBHIABIIEHO.

9. AnanuTHuecKHil ypoBeHb CeiiCMOCTOHKOCTH COOpPYXKE€HHS YCTaHOBJICH
Ha OCHOB2HHH pacyeToB, BBINOJHEHHBIX B COOTBETCTBHH C JeHCTBYIOLIHMH
HopMaTuBHBIMHA JAOKyMeHTaMH: CHull II-7-81* «(CTpouTenscTBO B CelCMHYECKHX
paitoHax», MuHcTtpoir Poccun, M., 1995r.; PA 31.31.55-93 «HUuctpykumns no
NMPOEKTHPOBAHHIO MOPCKHX NPHYaANbHBIX H OEperoyKperuTeNbHBIX COOPYKEHHHY,
CoroaMopHuunpoexkt, M., 1993 r.; «BpeMeHHbIC pPEKOMEHIALMU 10 pacyeTy Ha
CEHCMOCTOMKOCTb JIKCIJlyaTHpyeMbiX MpHYanbHBIX COOpPYXEHUH», BnaausocTok,
JHUHVMO, 1998 r.

PacueTsl BEIMOJTHANTHCE 1o BHLIYHUCIAHTENbHBIM nporpaMMam
Jlenmopuunnpoekta BOLVERK n KRE).

Ilpu pacyetax npuHgTO: rnybuHa y npuyana — NPOEKTHAA; KOPPO3HOHHBIM

M3HOC JTHLIEBOM CTEHKH — 25%; OCTaTOUHBIH CpOK ciyObl coopyxenus — o 10 ner.

B pesynbpTare pacyeToB yCTaHOBIEHO:

~ [IpH OCHOBHOM COYETAHUM HArpy3ok (06e3 y4yeTa CEMCMHKH) BBINOJAHAIOTCA
BCE YCNIOBHA NMPOUYHOCTH H YCTOHYHBOCTH,;

— Ip¥ OCODOM COYETAaHUH HAIpy30K C YuE€TOM pPacYe€THOro CeHCMHYECKOTO
BO3ACHCTBUSL M OCTATOUHOrO cpoka cuyx0Osl COOpyxeHHs MeHee 10 et
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BLINONHAIOTCA BCE YCNOBUA NPOYHOCTH M ycToHuuBocTd. Ilpu atom, B cnyudae
3eMIETPACEHUS HHTCHCHBHOCTBIO 9 OainoB (BEPOATHOCTE KOTOPOrO, B TEYEHHE
OCTaTOUHOro cpoka cinyx0Oel Menee 10 nert, HHXE pacyeTHOH) B COOpPYXEHHH
BO3MOXHO BO3HUKHOBeHHEe JaedopManuii, TpelHH ¥ HOBPEeXAEHHH OTACIBHBIX
3JIEMEHTORB, 3aTPYARHAIOUIMX HJIHW BpPEeMEHHO NPHOCTAHABIHBAIOUIMX HOPMAJbHYIO
3kcnayarauMilo,  4to  gonyckaercs  CHull1l-7-81*  ana  coopyxeHMH,
3KCNMJIYaTHPYEMbIX B CEHCMHYECKHX paloHax, M COMJJacOBaHO C OpraHoM

rocianzopa — MAIL llerponasnosck-KamMuatckuit.

10. 3akaiouenne 0 CeHCMOCTOIIKOCTH COOPYKeHHS

DakTHYECKHH  YPOBEHb CEHCMOCTOHKOCTH COOpPYXEHHS, YCTAHOBJICHHBIH Ha
OCHOBaHMY NAHHBIX N, 7, 8 1 9, olleHnBaeTcs KaK AOCTATOYHBIH JUIA 3KCIUTyaTalliH
B ceficMH4YeCKUX ycnoBHAX IlerponaBnorck-Kamyarckoro no marbl DOCHEAYIOLIETO
OCBHETENLCTBOBAHUA, YKa3aHHOTO B CBHAETENLCTBE O FOAHOCTH.

OpratHu3auds - KOHTpoJIEp

Hucnekrop (3kcnepr
o celicMHYeCKHM BONMPOCaM)
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