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PYKOBOJCTBO IO YYETY CEHCMHUYECKHUX P 31.3.06-2000
BO3JEACTBUM IIPU NPOEKTUPOBAHHUU

MOPCKHNX F'MAPOTEXHUYECKHUX COOPYKEHH I

THUNA «BOJILBEPK»

JlaTa BBeaeHis
01.04.2001r.

1 O6aacTb npumeHeHHs

Hacrosmee PykoBoacTso cnenyer cobmonaTh npy NpoeKTHPOBAHHH MOPCKHX
NpUYanbHBIX  COOpPYXeEHWH Tvna GoiabBepk, BO3BOAMMBIX B pafioHax ¢
ceficMuyHOCTBIO 7, 8 1 9 GamnoB. CeficMHYHOCTH paifOHa yCTaHaBAMBAETCA MO
KapTaM  ceiicMUveckoro  paHOHMpOBaHHA  TeppHTOpuH  PoocuM  cornacHo

CHuIT I1-7-81* «CTpouTenbcTBO B ceficMI4YeCKHX paifoHax».

2 HopmaTHBREIE CCHIIKH

B HacrosiieM JOKYMEHTe HCMONB30BaHbI CCBUIKM Ha  Clielylolue
HOpMATHBHbIE TOKYMEHTBI:

CHuITII-7-81*. CtpoxTenscTBO B ceiicMHYecKHX paioHax. - M.: I'YIT LI,
2000, -44c. + npun. 2:10 xapr.

CHuIT 2.06.01-86. 'mapoTtexHuyeckue coopykeHus. OCHOBHBIE TOJOXKEHHS
npoextupoBanus/ I'occrpoit CCCP. - M.: IUTTI 'ocetpos CCCP, 1987, - 32 c.

CHulT 2.02.02-85. OcHoBaHMsS THAPOTEXHHYECKHUX coopyxennit/ ToccTpoit
CCCP. - M.: ITUTII I'occtpost CCCP, 1986. - 48 c.

CHulT 2.02.01-83*. OcHoBaHus 38aHuii H coopyxennit/ Munctpoi Poccuu. -
M.: I'T1 LTI, 1995. - 48 c.

PJ131.31.55-93. MiHcTpyKIMsA MO APOEKTHPOBAHHIO MOPCKMX NMPHYANLHBIX M
GeperoyKpenuTeNnsHbIX coopyxenuii/ Muamopduor, M., 1993. - 259 c.

PJ1 31.3.3-97. PykoBOACTBO YO TEXHHYECKOMY KOHTPONO I'MIPOTEXHHYECKHX
coopyxeHHH Mopckoro Tpancnopra/ Muntpanc, M., 1997. - 185 c.

P/131.3.4-97. Ionoxkenne 06  OpraHM3allMM  TEXHHYECKOTO  KOHTDOASA

TUAPOTEXHUYECKHX COOPYXeHHHT Mopckoro TpaHcnopTa/ Muntpase, M., 1997. -50c.
1



PJ131.35.08-84. BenoMcrBenHOE TIONOXKEHHE O TNpOBEJEHAH TIUJIAHOBO-
NpeaynpenuTeNbHOrO PEMOHTa NPOM3BOACTBEHHBIX 3JaHMH M COOPY)XeHHH Ha
mMopckoM tpancniopre/ Muamopdnor, M., 1984, - 68 c.

PJ131.35.06-81. PykoBOACTBO NO YCTAaHOBNECHHIO HOPM OIKCIUIYaTallMOHHBIX
HAarpy30K Ha MpHYajibHBIE COOPYXXEHHs PacmoOpHOro THNMA NMYTEM HX HCMBITAHHUA
OMBITHEIMH CTATHYECKUMHU orpy3kaMu/ Jlenmopuuunpoexr, JI., 1983. - 70 c,

PJ131.31.29-82. PykoBOACTBO MO TIPOEKTHPOBAHWIO  MJIOLEMEHTHBIX
OCHOBaHH# M ¢QyHAaMeHTOB mnopToBBIX coopyxeHnit/ HUWMU ocnosanuii uM.
H.M.I'epcepanoBsa, M.: B/O «Moprexundopmpexinamar», 1983. - 16¢.

PJ131.31.34-85. MincTpyKums o NpoeKTHPOBAHHIO MPUYANBHBIX COOPYKEHHH
pacniopHoro TMna Ha cnabeix rpynrax/ Jlenmopumunpoexr, M.: B/O
«MoprexuHdopmpeknamar, 1986. - 103 c.

P 31.3.02-98. Pexomengaliuy NO MNpPOEKTHPOBAHHIO MOPCKHX MOPTOBBIX
FUIPOTEXHHYECKHX COOPYXEHMH B CeHCMHYECKMX paiioHaX NpH Hanu4uM B
ocHoBaun cnabeix  rpyHroB  (ITocobwe k PJ[31.31.55-93) OHUNMO,
BnaguBoctok, 1998. - 50 c.

IT01-72. Meroanyeckie pEeKOMEHIALMH IO ONpPEAENEHHIO NHHAMMYECKHX
CBOJCTB TIDYHTOB, CKalbHBIX NMOPOA M MECTHBIX CTPOMTENbHBIX MaTepuanos. JI.

«Oneprusy», 1972, -35 c.

3 Onpeaencuns

B HacTosuleM — [JOKYMEHTe  TNpPHUMEHEHBl  ClEAyIOUlHe  TEPMHHBI  C
COOTBETCTBYIOLIHMH ONpefeNeHUAMH.

CeiicMuueckoe BO3JeiicTBHe — MOA3EMHBIE YAapbl W KoNebaHUA 3eMHOM
MOBEPXHOCTH, BbI3BAHHbIE BHYTPHU3EMHBIMM mnpoueccamMy (FlIaBHBIM  ofpasoM
TEKTOHHYECKHMH),

CeiicMu1unocTb — BEpoATHaA WHTEHCHBHOCTb 3CMJIETPACEHHMS B Gamnax no

wkane MSK-64.



CeiicMuynocTs paiiona (HcXoaHas CefiCMHYHOCTDb) — CEH{CMHYHOCTh B
6amnax ceiicMuueckod wxansl MSK-64, ycraHoBneHHas COTJIaCHO KapTam
celicMHYecKoOro paiioHHpOBaHHS TeppUTOpHH PoccuH.

CeiicMHUHOCTH TUIOWAAKH CTPOMTENILCTBA (YTOYHEHHAS] CEHCMHMYHOCTB) —
celicMuyHoCTs B Gamnax ceiicMuyeckolt mkanst MSK-64, ycranosnenHas no
pe3ynbpTaTaM CeiCMHYeCKOro MUKpOpaiOHHPOBAHHA HITH C YYETOM paciloNOXKEHHS B
OCHOBAHMHM COOPYXEHMS TpPYHTOB pas3IH4YHOH KaTeropuu no CeHCMHYECKHM
CBOiiCTBaM.

Pacyernas ceiicMHYHOCTB — CEHCMUYHOCTD B Gajutax ceHcMHUYeCKOM LIKaJlbl
MSK-64, npuHATas ang pacyeTa NPOEKTMPYEMbIX 34aHUH M COOpYXeHHH B
3aBHCHMOCTH OT MX CTelleHH OTBETCTBEHHOCTH H CEHCMHYHOCTH IJIOINAJKH
CTPOHTENBCTBA.

CeiicMiueckoe paiioHHpoBaHHe — pasfieNleHHE TEPPHTOPHH, TOJBEPKEHHOM
3eMIIETPSCEHUAM, Ha palioHbl C OANHAKOBOH CeiicMUYecKoli ONacHOCTHIO.

CeiicMiiyeckoe MHKpOpaiioHHpOBaHMe — YTOYHEHHE CefiCMHYHOCTH Ha
HEKOTOPOH TEppHTOPHH  ceficMHYeckoro paifoHa B 3aBHCHMOCTH OT €&
TEONOTHYECKHX M T'HIPONOTHYECKUX YCNOBHH. VIHTEHCHBHOCTh 3eMIETpsACeHHi
BO3pacTaeT C yMEHbIIEHHEM TNIOTHOCTH I'PyHTa H YBEJIMYEHHEM ero 06BOXHEHHA.

CeiicMH4ecKHe HArpy3KkH — CHIB  HHepUMH, BO30YXJaeMble Maccoi
COOpYXeHHs BcneAcTBHe eé konebanuil. CelicMuyeckue CHIBI NPH 3alaHHOM 3aKOHe
JBIDKEHHS OCHOBAaHMS 3aBHCAT OT JMHAMHYECKMX XapaKTePHCTHK COOPYXEHHS
(nepronoB u ¢popM coGCTBEHHBIX KoneGaHuil COOpYXXEeHUs, AEMII(PHUPOBAHHA H T.1.).

Cnexrpaabublii Mero pacuera — MeTOJl, OCHOBAaHHBIH na Ppas3NoXKeHHH
pe3ynsTHpyollero konebaHuss COOPYXeHHS NpH 3eMJETPICEHHH B PSR no ¢opMam
co6CTBEHHBIX KonebaHui.

Junamudeckasi pacyeTHas cXema — yNpOILEHHas cCXema COOpYXEHHS,
BKJIIOYAIOLIAs JKECTKOCTHbIE M HWHEPUHOHHbIE 3JIEMEHTHI, KOTOPBIE MO3BONAKOT
onucarb yCnosHs AepopMauuu KOHCTPYKUHH H CHIJIOBBIX BO3NCHCTBHH B BHJE

MaTEeMaTHYECCKHUX BBIpa)KCHHﬁ s KosnebaTeNbHBIX TMpOLIECCOB.
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CeiicMoCTOiKOCTD — CIOCOGHOCTD COOPYIKEHHA TIPOTHBOCTOATh CEACMHUYECKHM
BO3/ICACTBHAM NPH COXpaHeHHH PaboTOCHOCOGHOCTH.

Yposenb  ceiicMOCTOIIKOCTH  COOpYXKeHHR — OlleHKa  CeHCMOCTOHKOCTH
coopyeHus B 6annax ceHcMHUECKOMH LUKabl.

Tpebyembiii ypoBeHnsh ceiicMocTolixocTn COOpY>KenHs — YPOBEHb
CeHCMOCTOHKOCTH,  periaMeHTHpyeMbli ~ HOPMATHBHBIMM  JOKYMEHTaMH B
3aBHCHMOCTH OT OTBETCTBEHHOCTH COOPYXEHHA U CPOKA ero CIIyXObl.

ITpoexTHbli  ypoBeHb  ceilCMOCTOHKOCTH  COOPYKeHHst — YDOBEHb
CelCMOCTOHKOCTH, MPHHATHINA B MPOEKTE.

AHANHTHYECKHA YpOBeHb CeICMOCTOHKOCTH COOpYXEeHHH — YpPOBEHb
celicMOCTORKOCTH, YCTaHOBJIEHHBIH pacyeToM NMpH MPOEKTHHIX (MIH (HAKTHUECKUX ~
C Y4€eTOM M3HOCA) NapaMeTpax COOpPY)KeHH .

@axrHuecknii (oUeHOUHBIH) YpPOBeHb CeiiCMOCTOHKOCTH COOpYXeHHs —
YPOBEHB CEHCMOCTORKOCTH, YCTAHOB/ICHHBI HA OCHOBaHHH KOMIUIEKCHOTO aHaju3a
JaHHBIX 00 aHAINTHYECKOM YPOBHE CEHCMOCTOMKOCTH, 3KCIIyaTallHOHHOMN
Ha/le’)KHOCTH ¥ TEXHHYECKOM COCTOSHHH.

JKenayaTanHOHHAA HANEKHOCTh COOPY’KEHHS — CBOHCTBO COOpYXEHHA
BBIMIONHATh 3afiaHHbIe QYHKLNH, XapaKTEePHU3YETCA COBOKYITHOCTBIO CBENIEHHH O ero
TEXHMYECKOM  COCTOsHUM,  paboTocrmocoOHOCTH,  BKmiOMas  fJaHHbie 00
JKCTpeMaNibHbIX BO3AEHCTBHAX, H MOBPEXAEHUAX, HMMEBHIAX MECTO B MNEPHON
3KCIUyaTalHH.

Texnirieckoe COCTOSIHME COOPY:KEHHS — COBOKYIHOCTB CBOWCTB COOPYXEHHS,
XapaKTepH3YIOLIMX JaHHble 00 ero HCNPaBHOCTH H paboTOCNOCOGHOCTH.

Jeduunr  ceficMocrofikocTn COOPY’KEHHS ~ PAaCXOXIACHHE  MEeXAy
TpeGyeMbiM H (akTHYeCKHM (OLEHOYHBIM) YPOBHAMH €ro CeficMOCTOHKOCTH B
6annax ceficMM4ECKOH IIKabI.

Koadpduunent ceiicMu™MHOCTH — pacyeTHOE  YCKOpeHHE  CEHCMHYECKHX
KonebaHu#i TpyYHTOB OCHOBaHHS COOPYXKEHHS, Bblpameﬂuée B HONAX YCKOPEHMs

¢BoOOHOrO NafieHus.



DddexTununtii  KodpPHUHERT CceliCMUYHOCTH — pacUeTHOE YCKODEHHE
ceficMuYecKkux KoneGaHuil 3eMeHTa COOPYKEeHHS, BBIPAXKEHHOE B ONSAX YCKOPEHHS

CBO60llHOF0 naacHus.

4 OO6uiue noyioxkeHust

4.1 TIpoexTupoBaHue GONBLBEPKOB JUIA CeHCMHYeckHX palloHOB HeoOXoaHMO
npoussoauTs cornacko CHull 2.06.01-86, CHul12.02.02-85, PJ131.31.55-93,
P 31.31.34-85, P 31.3.02-98 ¢ y4eTroM HOMONHWTENLHEIX YKa3aHHH HacTOALLEro
PykoBoactsa.

4.2 Pacyertn! 6oNbBEPKOB Ha CeficMHUECKHe BO3EHCTBHSA JOMKHBI BIUTIOYATD:

- OL{eHKY CeHCMHUYHOCTH IJIOLIAJKH CTPOHTENBCTBA;

- BLIOOp AUHaMHYecKOoi pacueTHOH cxeMbl coopyxeHHs (pa3aen S);

- onpeliesieHHe CeHCMHYECKMX Harpy3ok B Y3nax KOHUEHTPAaLHH Macc
coopyxeHus (paznen 6);

- onpejeneHue 60KOBOro JaBIeHUs IPyHTa Ha CTeHKy (paszen 7);

- onpejeyieHHe BHYTPEHHHX YCHIHH B 3JIEMEHTaX KOHCTPYKUHHM M MPOBEPKU
npouHoctu (pasnen 8);

- NpoBepkH ob1weil ycToiiunBocTH coopyxeHus (pasnen 9).

4.3 CelicMHYHOCTD NNTOMIAAKH CTPOUTENLCTBA B Galax yCTaHABINHUBAETCA MO
CHuITII-7-81* (unu TeppUTOpPHANBEHEIM CTPOMTENBHBIM HOPMaM) B 3aBHCHMOCTH OT
CeHCMHMYHOCTH  palioHa M  YTOYHAETCA MO  JaHHBIM  ceficMHYecKoro
MHMKPOPaHOHUPOBAaHHA MM B 3aBHCHMOCTH OT KaTe€rOpHH TpyHTOB (1o
ceHCMHYECKMM CBOHCTBAM), 3aJIeTaloIHX B OCHOBRHHH COOPYXEHMUS.

44 B nmpoexTax COOpYXEeHHH cleyeT IpefyCMaTpHBaTh BBIMOJNHEHHE
KOHTpOJNIEHO-HCCNeioBaTenbckux  pabor cormacHo P 31.3.02-89, a  Takxe
NpeACAATOYHBIX KOHTPONBHBIX UCIIBITAHHH, COCTaB KOTOPHIX NPHBENIeH B pasnene 13.

4.5 TlpuMepnl pacyera Ha CeHCMOCTOMKOCTb GONBBEPKOB HpHBENEHB! B

npunoxenusx A, b, B, I', a ynpolieHHsI# anropuT™ NpeaBapHTENbHOrO pacyera —



B NPHIIOXKEHHH Il Hepeqenb PEKOMEHAYEMBIX  BBIMMCIHTENbHBIX  MpOrpamMm

npuseacH B NpHaoXeHuH E.

5 AunamMuyecKkne pacueTHbie CXeMb)

5.1 Jlunamu4yeckHe pacHeTHble CXeMsl GONbBEPKOB, HCMONL3YyEMblE s
onpefieNeHHs CeHCMHYECKMX Harpy3ok, (GOPMHMpYIOTCA MO METORY KOHEUYHBIX
anemenToB (MKD). B HHX nomkHB! GbITh NpeACTaBNEHbl KOHCTPYKTHBHBIE OCHOBHbIE
3JIEMEHTBIL: JIHIIEBAs, IKPAaHHUPYIOUIAs U aHKEpHas CTEHKH; 8HKEpPHbIE TATH; TPYHTHI
OCHOBaHMA W 3achilKH. IIpy pacronoxeHWH Ha TEPPUTOPHHM NpHYANa MaCCHBHBIX
BBICOTHBIX KOHCTPYKUMH (MOPTaNbHBIE KPaHbI, BBILIKH), MTOCHERHUE, ANA OUEHKH HX
celicMOCTOHKOCTH, TaKXe ClIeAyeT NpeACTaBHTh B JUHAMHYECKOH pacyeTHOH cxeMe.

5.2 PexomeHIyeMoe MONOXEHHE rpaHHL] AHHAMHYECKOH pacyeTHOH CXeMbl

COOPY>XEHHS NPUBEAEHO Ha pHC. 5.1.
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Pucynox 5.1 - ITonoxenne rpanui 1 rpaRuyHble YCIOBHSA
B pacueTHOI cxeme GonbBepka

IMonoxeHne  HWKHEH  rpaHMUBl  JUHAMHMYECKOH  pacueTHOH  cXeMbl
peKoMeHyeTCs NPHHHMATh COBNajatolleil ¢ kposnei rpyHTon kateropuii I u I no
CeHCMHYECKHM CBOHCTBaM.

Ecnu yxasannsie rpyHTbl HAXOAATCA OT NOBEPXHOCTH NPHYANA HA PACCTOSHHM,
NpeBLILAIOUIMM ABOHHYIO BEICOTY CTEHKH H, TO NONOXEHHE HHXHEH TpaHHLbI

pacqemoﬁ CXEMbl JAONYCKAE€TCs NPUHHUMATh OT NOBEDXHOCTH NHA Yy Ipuyajna Ha
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PacCTOSHUH, paBHOIT ABOHHOM riy6uue 3abusku crenku H;=H, Cnoii cnaboro rpynra
B OCHOBAHMH COOPYXEHHA CIeNyeT BKIIOYATh B PaCUETHYIO CXEMY, YBEIHYHBad MpH
HEOOXOIUMOCTHU paccTosHHe H | 10 HHXKHEH rpaHHLBL.

5.3 T'ubxue aneMeHTHl COOPYXKEHHS: JINIIEBbIE U aHKEPHbIE CTEHKH, KO3JIOBbIE
alKepHble OMOpBI, AaHKepa, OSKPAHUPYIOL(HE CTEHKH OONBBEPKOB CleAyeT
NpPEeACTaBNATb CTEPXNKHEBBIMH 3NEMEHTaMM, a TPYHThl OCHOB2HHS M 3aCBIMKH -
KOHTHHYaIBHBIMH (pHcC. 5.2, 5.3, 5.4).

AHKepHBIE TAMM B PacyeTHOH CXeMe COEJMHMOTCA B IBYX TOYKaX: B MecTe
KpEIIeHHs C JIMLEeBOH CTEHKOM U B MecTe KpeTUIeHHA C aHKepPHO#i CTEHKO#H (TUTHTOM).

5.4 Maccel coopyxeHHs B JHHaMH4YeCkoit pacueTHOH cxeme no MKD
KOHUEHTPHPYIOTCA B HW30paHHBIX y3/ax. VY3/1bl KOHLUEHTPaLMH Macc Cleayer
pasMellaTh 4Yalle B 30HAX XapaKTepHBIX CMEIUeHHH rpyHTa (30Hb!I aKTHBHOIO M
MaCCHBHOTO [NaBf€HHA) M peke y TPaHMIl pacveTHOH cxembl. K yamy cnenyet
OTHOCHTb Maccy ¢ IUIOWIaAH, OrPaHHYEHHOH: IO TrOPHU3OHTANH - NONOBHHAMH
PacCTOSIHHH MeXAY CMEeXHBIMH BEPTHKAISAMH COCPEOTOYEHHs MacC, [0
BEPTHKANIH - NTOJIOBUHAMH PACCTOMHHIA MEXITY CMEXHBIMH Y3/IaMH.

Macca rpy3os Ha npuvane cocpeoTauyHBaeTCA B BEPXHHX Y3/aX pacyeTHOH
CXEMEI 110 MPaBHJTY PY30BBIX IIOLIazeH.

B pacueTHbIx cxemax MK macchl JOMKHBI MMETh ORHY CTeneHb CBOOOMBI —
nepeMenieHue B rOPU3OHTANBHOM HATIPABIEHHHN.

5.5 Tlpu onpenenenuu ceHCMUYIECKUX Harpyéox OT IPYHTOB, PacNo0XEHHBIX
HH)XE YDOBHA BOJABl B aKBaTOPDHHM, B pacyeraXx HEOOXOAWMO NPHHHMATh MacCy
BOJIOHACHIIIEHHOrO IpyHTa (Maccy rpyHTa ¢ y4eToM MacChl BOAEI B nopax). Maccy

BOIOHACBIILEHHOrO IPYHTA (IIAOTHOCTH) CNEAyeT OnpefiensTh no ¢popmyne

Ps+EP
== 3 5.1
Ps l+¢ G-

rae p, - WIOTHOCTh MUHEPAITBHBIX YaCTHIL CKeJleTa IPyHTa, /™,
£ - K03()(PHULHEHT NOPHCTOCTH;

p - TUNIOTHOCTH BOABI, .
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5.6 HHepuoHHOE BAHAHHE BOJbI, KOHTAKTHPYIOLIEH C JIKLEBON CTEHKOH cO
CTOPOHbl aKBATOpHMH, CHEAYET YYMTHIBaTh B BHAe NPHUCOECAWHEHHOW MacChl BOABI.
Benuyuna npucoequHEHHOR Macchl BOJBI, NPUXOAAILAACS HA €AUHULY TNNOLEAAY

NOBEPXHOCTH CTeHKH, onpeaensercs cornacko CHullII-7-81* no dopmyne
me= p huy, (5.2)
rie h — rny6uHa BOAB! y COOPYXXCHHUS, M;
M — 6e3pa3MepHblii KO3QQHLUHEHT NPUCOEAHHEHHOM MacCh! BOABI;

I/ — ko3pdUHMeHT, Y4YHTHIBAIOUIMHA OrPaHMYEHHOCTb JUIMHBI BOROEMAa U
NPHUHHMaeMblii paBHBIM EAHHHULIE.

Ipumeyanune. Koagduumenr u ais 3aaHkepeHHOro 601bBepKa peKOMEHAYeTCA MPHHKMATS,
KaK JUIS COOPYXEHHA C BEPTHKanbHOW HAaMOpHOM rpalblio, COBEPINAIOUIEr0 FOPH3OHTANLHBIE
cABMTOBBIE KONeGanna npu COOTHOMICHHY YCKOpEHHii B BepXHeil YacTH COOPYXeHH K YCKOPEHUIO
OCHOBAHHS PaBHOM JIBYM.

5.7 lnHaMuyeckue MOAYNH AeOpMalHH NECHaHbIX U MNIMHUCTBIX TPYHTOB B
nepsoM  NpubNHXeHWH  JOMycKaeTcs  onpelenars nmo  MeToaudeckum

pexomenpaumam I1 01-72 unu dpopmyne

Eoun=3Ecm> (5.3)
rae E.py — CTaTHYeCKHH  Moayns  jgedopmanvH  rpyHTa,  NpHHHMaeMslii

cornacuo CHulT 2.02.01-83*, ITa.

IMocne onpepenenus mnepHofOB COGCTBEHHBIX KoneOaHU COOpYXeHus
NpUHATBIE MOAYMH AedopMaimii rpyHTOB MOANEXKAT KOPPEKTHPOBKE C LENbIO
npubNIHKEHNS PaCCUMTAHHOrO MepuHoia NMEPBOro TOHa KoneGaHWi ¢ MONy4YeHHBIM
9KCMIEPUMEHTANBHO (IKCNEPUMEHTANLHO MONy4YEeHHBIE NEePHOAbl OCHOBHOrO TOHA
xone6GaHuii 3aaHKepeHHBIX GONBBEPKOB U3 CTAILHOIO IIMyHTa € rmy6uHaMH 9-12 M
cocraensiot 0,4-0,6 c). Koppextiposka Monyseit nedpopMauuii mponussoauTes, eciu
COOTHOIIEHHE YKa3aHHBIX MepHOAOB cocTaBnseT Gomee 1,2. Ilpu koppexTuposke

ClIeflyeT YYHTBIBaTh, YTO NMEpHOAB! COOGCTBEHHBIX KoneGaHuii GoNbBEpKOB 0GpaTHO

NPOoNoOpUHOHAJIBHBI \/_E_ .
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6 Onpenenenne ceilicMHYECKHX HATPY3OK

6.1 CeilcMuyeckue Harpy3ku ajis 3aaHKepeHHbIX GoNbLBEpKOB HEOOXOAMMO
pacCUUTHIBATL MPH TOPH3OHTAJIBHOM CEHCMHMYECKOM BO3NEHCTBMM IONEPEYHOro
Hanpasienus. Heo6XoAUMO yYHTBIBATH,. YTO TpPH CEHCMHYECKOM BO3AEHCTBUH
npoucxonst AedhopMaTHBHbIE KoeGaHHs COOPYKEHHs, BCIEACTBHE YEro Ha KaX/Abli
3JIEMEHT COOPY)XEeHHs [JeHCTBYIOT JOMONHUTENbHble ceficMHYeCKHe CHIIBI
NpONOPLUHOHANbHbIE Macce 31IeMEHTa U YCKOPEHHIO ero ceiicMU4eckux KoneGanui, a
B 3JIeMEHTaX KOHCTPYKIHH BO3HHKAIOT JOTIOIHHTENbHbIE BHYTPEHHHE YCHIHS.

6.2 CeiicMuueckde  Harpy3kd  ONpeNensioTcs 1O  AUHAMHYECKOMY
CNEeKTpaibHOMY METOAY B BHIE pasfioOXEHUS pe3yNbTHpYIOUlero cedCMHYEcKoro
xoneGaHus B paj Mo riaBHbIM (co6cTBEHHBIM) opMaM KonebaHHiA.

Ilpu onpenenenuu ceficMH4ECKHX Harpy3o0K HEOOXOAMMO YUYHMTHIBATh: MacChl
KOHCTPYKTHBHBIX 3JIEMEHTOB COOpYXEHMs; MacChl IOJIE3HBIX IPY30B Ha NpHYaie;
Macchbl FPYHTOB OCHOBAHHS M 3aCHINKH, BKTIOYEHHBIX B JUHAMMYECKYIO PacYeTHYIO
cxeMy (ans BOJOHACHIIEHHBIX TPYHTOB YYUTHIBAETCA Macca BOAbI B IOpaxX IpyHTa);
NpHCOEIMHEHHYIO MAacCy BOMBI K JIHIEBOH CTEHKE CO CTOPOHBI aKBaTOPHH.

6.3 PacuerHas celicMuyeckas Harpyska Sy (xH), meiictByromas B Touke k
AHHAMHYECKOH pacyeTHOH CXeMBl M COOTBETCTBYIOLIAA i-My TOHY COGCTBEHHBIX

KxonebaHuit coopyxeHHs, onpesensercs no hopmyne
Sik=KI KoM 8 A: B Ky x> 6.1)
rae K'j- ko3QpHUMEeHT, YYUTHIBAIOIHI AONyCKaeMble MOBPEXEHHS COOPYXEHHH,
3HaueHue Kotoporo npuHuMaetcs corsiacHo CHHlTI-7-81* (s npHyanbHbIX
coopyxenuit K1=0,25);
K 7 - k03Q)HLMEHT, YYHTHIBAIOIHHA KOHCTPYKTHBHbBIE DELUCHHS COOPYXEHHS,

3HaueHHe KOToporo mnpuHumaercs cormacHo CHuIl II-7-81* (mna

npUyanbHbiX coopyxenuit Ko=1);
M - Macca COOpYXeHHMs, OTHECEHHas K TOYKe k IMHAMHYECKOH pacueTHOlH

CXeMbl, ONpefieNnsieMas COrjlacHo paszeny 5, T;
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g - yckopeHue cBOOOIHOTO NafieHus, m/c?;
Az - pacueTHOe YCKOPDEHHE B OCHOBAHHH COOpYXEHHS B A0MNAX g (Ko3dPHLHEHT
ceiicMHYHOCTH), OTIpefieNnsemMoe cornacho 6.4;

[ ;- k03hHULMEHT AUHAMUYHOCTH, COOTBETCTBYIOLIMH i-My TOHY COBCTBEHHBIX
konebanuii coopyxenns, npunmaemMslii no CHulIT I1-7-81%;

Ky - k03bQUUMEHT ANCCHNALMHK, NPHHHMaeMbli 11 GonbBepkoB paBHbiM 0,7
npH pac4eTHo# ceiicMuyHoctH 7 u 8 Gamnos, u 0,65 - npu pacueTHoi
ceficMu4YHOCTH 9 Gannos.;

ik - K03OOUUMEHT pacTipelieNleRnss  CEHCMUYECKHX CHI MO  COOPYXEHHIO,
3aBHCAIUMHA OoT GOpMBI AedopMaLH COOPYXKEHHS NMpPH ero coOCTBEHHBIX
konebaHHax mno i-My TOHY (xo3bduuueHT ¢opMel  Konebauuit),
onpeaenseMslii no 6.5.

HMeYaHue - -g= -BEC COOPYXXEHUs, OTHECEHHBIH K TOuKe k.
I k J -Bec co o H K TO k

6.4 PacyeTHOe yCKOpEHHE B OCHOBAHHM COOPYXXEGHHS A, OINpeaensercs B
3aBUCUMOCTH OT PacyeTHOH CeHCMHYHOCTH M HOPMAaTHBHOro (OCTaTOYHOIO) Cpoka
cny k651 coopyxenus o popmyne

Ar=AK,, 6.2)
rae A - koapdunuenr CEeHCMHYHOCTH, 3HAUEHUS KOTOpOro COrNIacHo
CHulTII-7-81* npunuMatorcst paBusiMu 0,1; 0,2 m 0,4 ans pacuernoi
ceiicMuyHoctn 7, 8 u 9 Gaynos;
K ;- x03Q@HLUMEHT, YUMTHIBAIOWMHA HOPMATHBHBIH MJIM OCTaTOYHBIH CpOK

ciyx6sl coopyxeHus 7 (B rojax), npyHUMaeMsbli rmo Taba. 6.1.

Ta6anua 6.1

Caoom| <10 | 15 | 20 [ 30 | 40 | 50 | 60 | 70 | 80 |=2100
LK, 0506|0708 0910|110 |12]13]14

[Mpumevanus

1 Pacyernas CeiiCMHYHOCTH JUIS THAPOTEXHHYECKHX COOPYXEHHil NMPHHHMaETCA PaBHOMN
ceficMuyHocTH Mowanku. [Ipu onpejenesnH celicMuuecKHX Harpy3ok CeHCMHYHOCTD TUIOMANKH
npunumaercs cornacio Tabn.l CHull1ll-7-81* B 3aBHCHMOCTH OT KaTeropHu TIpyHTa no
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ceilcMMYeCKHM CBONCTBAM, PACNOJIOKEHHOrO B OCHOBAHMM pacueTnodi cxembl. Jlng coopyxkenui
TIOBLINIEHHON OTBCTCTBEHHOCTH pacueTHOE YCKOpEHWe A, COOTBETCTBYMOMIEE CEHCMHYHOCTH
oUIanKH, NpHHHMAaETCR ¢ Ko3g¢uLHeHToM 1,2,

2 Jina npoMexyTOuHBIX 3Ha4eHui T Benuunna K, B Tabmune 6.1 npunuMaercs pasroH
GonslieMy 3HaYCHNIO U3 HHTEPBAA.

6.5 3uayenne koadpduumenTa 7, cnenyer onpenensts no Gopmysne
n
X ik kZlM iXi
Mg =, (6.3)
2
Jj=1
rAe X jx ¥ X jj- OTHOCHTENbHbIE ~CMEIEHUS COOPYXXEHHS NpH  COGCTBEHHBIX

xoneGaHUAX MO i-My TOHY B paccMaTpMBaeMo# Touke k ¥ BO Bcex
TOYKax j, Iie B COOTBETCTBUH C AMHAMHYECKOH pacueTHOl cxeMmoi
€ro Macca MpHHATa COCPEROTOYEHHOM;

M j -Macca COOpYXeHHd, COCpelOTO4YEHHas B TOUKE j AMHAMHUYECKOH

pacyeTHOH CXeMBl, T.

7 Onpenenenue 66KOBOro AaBaeHHA PYHTA HA CTEHKY

7.1 VHTEHCHBHOCTbL TOPH3OHTANLHON COCTABMAIOWEH aKTMBHOrO Pj H
MaccHBHOTO Pf, OCTaTOYHBIX JABNEHHWH TPYHTAa Ha CTEHKY IIPH CcelicMHUYECKOM
Bo3/ieiicTBHH, k[ ]a, onpenensitores no Gpopmynam

P5=(0,+ma" )22~ C e (1)
Pi,:(qz+mqs),l;+c/1pc, (7.2)
rae 15 WAjp —KOO(DOUUUEHTE rOPHIOHTANBHON COCTABAAIONIEH aKTHBHOTO H

MMaCCUBHOTO  [aBjeHWsl TpyHTa TMNpH ydyeTre celCMHUYECKOro
BO37eHicTBHA, onpegenseMsle no 7.2;

5 ~

q” —MHTEHCHBHOCTb  PaBHOMEPHO  pacnpelleNeHHOX  Harpy3ku Ha

NOBEPXHOCTH NpHuana, kl1a;
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qZ -~HHTCHCHBHOCTb BEPTHKANLHOIO AABJCHHA IpyHTa, onpeacnacMas B

cooteetcTBHH ¢ PJ] 31.31.55-93, kI1a;
m —koadduuMeHT, onpeaensemsli cornacio PJ1 31.31.55-93;
C —ynensHoe cueneHue rpyHTa, kl1a;

Aac-¥ A pe ~KO3()QULUHEHTbl TOPH3OHTANBHOK COCTaBAsIOLIEH AKTHBHOTO M

NacCHBHOrO JaBAeHUH rpyHTa OT CUN CUEMJIEHHA, oNpelensemsie B
cootBeTcTBHH ¢ PJ] 31.31.55-93.

IMpumeyanue - Yuer paBHOMEpHO-—pacnpeie/ieHHOA Harpy3xH Ha MOBEPXHOCTH MpHYana
JONYCKAeTCs MPOU3BOAHTL B IBYX BapHaHTaX:

1 q‘=q (g -pacuerHas Harpy3ka Ha TnNOBEPXHOCTH mnpHYana), TNpH 3TOM 3HaueHMe

ko3(PpuunenTa coueTalna Harpysok y, no PJ131.31.55-93 npunumaercs pasusM 0,9,
2 ¢°=0,5q , npu 3TOM 3Ha4eHHE KOIDPULUHERT COUETAHHS HATPYIOK ¥ =l
7.2 KoopduureHTs! rOpH3OHTAIBHOH  COCTaBAAIONlEH  AKTHBHOrO M

MacCHBHOrO OCTATOYHBIX JaBleHHH rpyHTa TIpH celicCMHYEeCKOM BO3ACHCTBHH

onpeaensioTca no ¢popmynam

+
A= 241+ Aaatg(45°+-¢—2£—aJ , (1.3)
. P-¢
A5=Ap|1- Asptg| 45 ——2—” . (7.4)

Tie Ayq ¥ Agp —beKTHBHEIE KOIPOHUMENTBI CEACMIYHOCTI COOTBETCTBEHHO JUIA 30H

aKTHBHOIO H NTaCCHBHOIO NaBJIeHHH, onpenensemMsie no 7.3;

YR Ep =Yribl OTKNOHEHHA OT BEPTHKaNH paBHOReﬁCTBYIOLHHX cuJl BE€Ca H

CeiiCMUYECKUX CHIT IS 30HBI AKTHBHOTO W NMAacCHBHOrO NABNEHH,

onpenenseMsie 1o 7.4, rpal.

7.3 DddexTHBHbIE KOIPOUUHEHTH! CEHCMUYHOCTH IS 30H aKTHBHOIO 4,, U

NMAacCHBHOTO A5, NABNCHHH, YUUTBIBAIOLHE IHHAMUYECKHIT XapaKTep CeACMHUYECKOro

BO3/eHiCTBHA H BOJOHACHILEHHOCTh MPYHTA, ONPENENAIOTCS MO POpMynam
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(7.5)

(7.6)

l‘}leGk —B€C COOpPYXXCHHH, COCpeL(OTO‘{eHHbIﬁ B Touke k JAHHAMHYECKOH pacqe'rﬂoﬁ

CXeMbI (WIf TPYHTa, pacMONOXEHHOro HHUXE YPOBHS BOABI B aKBaTOPHH
NPHHHMAETCS C y4eTOM B3BellIHBaloLero aecreus Boast), kH;

nanp —KOJIH4Y€E€CTBO COCPENOTOYEHHBIX Macc AHHAMUYeCKOi pacqe'moi«'l CXEMBI,

PaCMONOXEHHBIX COOTBETCTBEHHO B INpH3Me pacrnopa (aKTHBHOTO
RaBAEHHA) H BbIMOpa (MTAaCCHBHOIO JABAECHHA), TPaHHUBI KOTOPBIX
onpenensoTcsa NpHONHKEHHO Mo pacyeTy 6e3 CeHCMHYECKHX BO3AEHCTBHIA;

V —4HCTIO0 yYHTBIBaeMBbIX GopM Konebauuii coopyxenns (ot 5 no 10).

Ilns npenBapHTENILHBIX PacHeTOB 3aaHKEPEHHBIX GONBBEPKOB HOMycKaeTcs

NpHHHUMATL
Axa=Ki1A:Kas (7.7)
Agp':K]Aery (78)

rne Kj —ko3hQpHUHEHT, yYHTHIBAIOIHA AOMyCKaeMble MOBPEXAEHHA COOPYXEHHS,
npHHKUMaeMbl#t cornacHo 6.3;
Ar —xo3bdHUMENT  CeICMHYHOCTH,  3HA4YeHHA  KOTOPOro  NPHHHMAIOTCA
cornacHo 6.4;

Ka» K p—xosdpduunenTsl yBenuyeHus a(dekTHBHON CEHCMUYHOCTH AN MacCHBOB

CABHIraeMoro rpynta, COOTBETCTBEHHO B 30HaX aKTHBHOTO H MACCHBHOIO

JlaBJleHHH, YYHTHIBAIOIME MAHHAMHYECKHH XapakTep ceACMHUYECKOTO



BO3NEHCTBMA W BOJNOHACHILIEHHOCTE rpPYHTa, NpHHHMaeMsle K ,=2,7;

Kp=2,2.

7.4 Yrabl OTKJIOHEHHS OT BEPTUKAIH paBHONENCTBYIOMIMX CHN Beca H
CeHCMHYECKUX CHIT INA 30H aKTHBHOrO M NMACCHBHOIO AaBlieHHI OnpenensoTcs no
¢dbopmynam

Ea=arcig Ay, (71.9)
Ep=arcig Ayp . (7.10)

7.5 VIHTEeHCHBHOCTb TFOPHM3OHTAIBHON COCTABAAIOLIEH CHIOCHOrO AaBiieHHA
rpYHTa, pacnolioXXeHHOTO MEXJAY JIMlLEeBoH M JKpaHMpYIOUIeH CTEHKaMH

3KpaHHPOBAHHOro 6obBepKa, C YHETOM CEeHCMHYECKOTO BO3/EHCTBHS ONpeNenseTcs

no dopmyne
C
z,cwt=qz,cuﬂ/1fz_;§(;[l“flfz(l"mcun)]s (7.11)

rae qZ‘CM”HHTeHCHBHOCTB BEPTHKAJIIBHOIO JHaBJICHHUS IpyHTa MEXAY CTCHKaMH,

onpenensieMas cornacko PJ{ 31.31.55-93, l1a;
A5~ KO3 QUUHEHT TOPH3OHTAIBLHOM COCTABMAIOWEN AKTHBHOTO IABICHHA
IPYHTa, onpeaensemMsiii no gpopmyne (7.3);

My — K030 GULMENT, onpenenseMslit cormacho PI1 31.31.55-93.

7.6 Tpn 3amene cnaboro rpyHTa B OCHOBaHHH Iepell JIMLEBOH CTEHKOH
GonbBepKa OTIIOP OT OTCHIMAHHO MPH3MBI CIEAYET ONpeneNaTh Kak HAUMEHBLINH U3
pacueToB: NMGO MAcCHBHOrO AABNEHUS B NPEANONOXEHHH OECKOHEYHOH JUIMHBI
OTCHINaHHOM NpU3Mbl (TpM  YCNOBHH IIPOpEe3aHMs OTCHINAHHOH NPH3MBI) C
Hcnonb3opaHueM ¢opmynsl (7.2), nu60 COMpOTHBIEHMs CHOBHTY OTCBHINAHHOMH

NPU3MEI 110 OCHOBAHHIO C MCIOJIb30BaHHeM dopmysl (7.12)
Egp=Esn+ Espa)ll +185-180,)+ Colbi+5), (112
rae Egp —CHNa CONPOTHBIEHWS CABHTY TPAMOYFONBHOTO JNEMEHTA  NpPH3MBI,

o6ycnoBeHHas BHyTPEHHHM TpeHHeM rpyHTa, KH;
17



E p,—CHIA COMPOTHBIIEHHS CHABHTY TPEYrONLHOTO 3N€MEHTA MPH3MBL,
ofycnonnennas BHyTPEHHUM TpeHHEM rpyHTa, KH;
8 — yron Tpenus Marepuana OTCHINMKH MO IUIOCKOCTH BOCIPHATHS OTHOpa
NULEeBOH CTEHKOIA, rpaj;
(0~ YroJn BHYTPEHHETrO TPEeHNs TPYHTa OCHOBaHHS, Ipaj;
C,— CuenueHHe rpyHTa ocHoBaHu, k[1a;
bi»by,h — pasMmepbl NPIMOYTrOJBHOTO M TPEYroALHOIO 3JIE€MEHTOB OTCHINMAHHOH

npu3Mel rpyHTa (pHcyHok 7.1,a).

Cusnel CONpPOTHBIIEHHA CABUTY F spr M E sp2 OTIPENENAIOTCA 10 dbopmynam
Esn=G\ltgp,~ 43). (1.13)
Esp, =Gzltg(®+¢o)‘ AapJ (7.14)
raie(G\u (G, - Beca COOTBETCTBEHHO NPAMOYrOJLHOIO M TPEYroJLHOro 3JIEeMEHTOB
OTCBHINAHHOK TNPH3MBI TPYHTA C YYETOM BOJOHACHILUEHHOCTH
rpyHTa, xH;
©- yron HaKk/IOH2 OTKOCa KOT/IOBaHa, KOTOpBIA CleRyeT Ha3HayaTh
MEHBUIMM YIJia BBINOPA TIPYHTAa OCHOBAaHHA NpPH CEHCMHYECKOM
BO31ECTBHH, I'pan.
Oniopa naccCHBHOrO JABNEHHs MO BEICOTE MPH3Mbl IPHHUMAETCS TPEYrONLHOT

(pucyHok 7.1,6).

y G
7 {
?9:Co M B e anv/aal Bs
by b cmenxa
a) 6)

PucyHox 7.1 - Cxema pacuera CONpOTHBNEHMSA CABHTY 30€MEHTOB OTCHINAHHON

NpH3MbI TPYHTA (@) H 3MIOpa NacCCHBHOTO RaBAEHHA IpyHTa (6)
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8 Onpeﬂenelmc BHYTPEHIHX ycumu‘i B 3JIEMEHTAX KOHCTPYKUHH

8.1 Ilpu npoBepke TPOYHOCTH JJIEMEHTOB KOHCTPYKUHH GONbBEpKOB
HeoOXOAWMO YUYHTHIBATh JBE COCTABNAIOWME BHYTPEHHUX YCUAHI — OCTATOUHYIO W
¢bnyxryauuonnyo.  OctaroyHas  cocTaBinsiomas  ofycnoBieHa  JieliCTBHeM
oCTaTo4HOro  GOKOBOro  faBNEHWs  TIpyHTa, BBI3BAHHOrO  HeoOpaTHMbiMH
CMEICHHAMH M  YIUIOTHEHUEM TIpyHTa, HakalUIMBAIOIMMHCS B Tpolecce
ceficMuueckux - Konebanuil. OnykTyauuonHas cocraBisiomias obycnosnexa
nebOpMATHBHEIMH  NCEBAOYNPYTHMH  KONEGAaHHWSMH TPYHTa M KOHCTPYKUHH.
PesynpTupyiomiue  BHYTpeHHME  YCHIHMS ¥ TEpPeMelieHHs  OnpenensiorTca
CYMMHPOBaHHEM OCTATOYHOH U (IIYKTYalUHOHHOI COCTABSIOLIHX.

8.2 PacueTHbie 3HAUCHMS BHYTPEHHHUX YCHINII B SNIEMEHTAX KOHCTPYKUMH C
yueTtoM ceiicMHyeckoro BosaelcTBHs (M3rubaiolive MOMEHTBI B NHLUEBOII,
SKPaHUPYIOUUX U aHKEPHOH CTEHKaX, PACTATUBAIONNE YCHINS B AHKEPHBIX TATaX M
Ap.) onpenensioTcs no popmyne

N =Nocm+N¢: (81)
rie N oepm—OCTaTOUHblE BHYTPEHHHE YCHJIMA B 3JIEMEHTAX KOHCTPYKUHH OT AEHCTBHA

OCTaTOYHOro 60KOBOrO NaBNeHHs FPyHTa, OnpeaenseMsie no 8.3;

N §—nyKTyanHOHHEIE BHYTPEHHHE YCHNHA B BJIEMEHTaX KOHCTPYKUHMH OT

JieficTBUSA CeliCMHUYECKUX CHII, OnpesieNsieMsle 1o 8.4,

8.3 OcratouyHbie ycunus B ONEMEHTax KOHCTPYKUMW, BO3HWKalolue B
pesynbTaTe JHEHCTBHA OCTaTOYHOro OOKOBOro JaBJIEHHS TIPYHTa Ha CTEHKY
(popmynnt (7.1), (7.2) u (7.11)), cnenyer onpepensats cornacko PJ131.31.55.93 no
nporpamme BOLVERK (npunoxenue E).

8.4 OnyKTyaUMOHHBIE YCHIIMS B 3JIeMEHTaX KOHCTPYKIHMH, BO3HHKAIOWIME NPH
3eMIETPACEHHH B  pe3ynbrare JedOPMATHUBHEIX CeHCMHYeCKHX KonebGaHuii

COOpPYXEHHS, CAeNyeT ONpeAeNaTh no hopMyne

8.2)




rae N p,; —nyKTyaunosHoe (M3MEHAIOWEECs O HaNpPaBJICHUIO NPH 3EMIIETPACEHHH)
YCHJIHE B pacCMaTpHBacMOM CeUYeHHW OT AeHCTBUS CeHCMHUECKHX
Harpy3ox, onpenensdeMbix no gopmyne (6.1), npumnoxeHHsIX B MecTax
KOHLEHTpalHH Macc AHHAMHYECKO# pacyeTHOH CXEeMBI.

DdaykTyauuonHsle ycunua N $,i OTPENIENAIOTCA B PE3yNBTaTe AUHAMHYECKOTO
pacyeTa NpH HCNONB30BAHMM BBIYHCAMTENLHBIX nporpamm JIMPA, MUPAX u ap.,
peanusyiomux METOJI KOHEYHBIX 3JEMEHTOB H MMelowux 070K no onpeneneHuio
ceifcMitueckux Harpysok (mpunoxenue E).

Jlna npenBapHTENBHEIX pacueToB (DMyKTyallHOHHBIE YCHIIMA JOIYCKAeTCs

ONnpenensaTs Mo NpUIoXXEeHHIO }1.

9 TIlpoeepku oGuieii ycToinBocTH

9.1 JIna 3aaHkepeHHbIX OONBBEPKOB HEOGXOAMMO BBIMIONHHUTH ClELYIOLHE
BH/bl NPOBEPOK YCTOHYHBOCTH:

- Ha TIOBOPOT JIMLIEBOH CTEHKH 6oNbBepKa BOKPYT TOYKH KpeTUICHUS aHKepa;

- Ha aHKePYIOILYIO CMOCOOHOCTh MACCHBa IPYHTA Nepe aHKEPHBIMH TUIMTAMH
HIIH CTEHKaMH (CABHI aHKEPHOH ITHTEL);

-Ha TIIYOMHHBIA CHABHT 1O KPYTMIOUMIWHAPHYECKHM MIH  JIOMAaHHBIM
NOBEPXHOCTAM CKOJbXKEHHUA.

pu nposepke YCTOHYHBOCTH Ha MNYOWHHLIA CABHI CledyeT PacCMOTPETh M
Apyriie Bo3MoXHble (OPMBI CABHra IPYHTOBBIX MAaCCHBOB C YYETOM peanbHOTO
pacnonoxeHus cnos caaboro rpyHTa B OCHOBAHMH COODYXEHHS, HanpuMep, CABHMI
MO CMELLAHHbIM, TOBEPXHOCTAM (KOMOHHAUNH MPAMONHHEHHBIX H KPHBONHHEHHBIX
Y4acTKOB NTOBEPXHOCTEIH) HIIH KOMOHHUPOBaHHBIM KpYroBeM (prc.9.1).

9.2 Tlpu npoBepke YCTOHYMBOCTH Ha NOBOPOT JIMLEBOH CTEHKH BOKDPYI TOYKH
KpenieHns aHkepa, aKTHBHOE H NAaCCHBHOE AaBNEHHA I'PYHTa Ha JIHLUEBYIO CTEHKY
NPHHHMAIOTCA C YYeTOM [eiCTBHS ceficMMueckHX Harpy3ok no dopmynam (7.1),
(7.2) n (7.12). Cornacio PJ]31.31.55.93 pacuer cneayer BHIMONHATH NO
nporpamme BOLVERK.
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Pucynok 9.1 - Bo3amoxHas ¢opMa ciBHra rpyHTOBOrO MaccHBa
NpH HaM4KK cos cnaboro rpyHTa

9.3 Tlpu nmposepke YCTOHYMBOCTH aHKEpPHOH NIHMTHI Ha CHABUI aKTHBHOE H
NacCHBHOE JaBJ€HHUA TIpyHTa Ha IUIHTY TMNPHUHUMAIOTCA C YHETOM nencTaus
ceficMuueckux Harpysok cornacHo ¢dopmynam (7.1) u (7.2). AHkepHas peakius
MPUHHMAETCA 1O pe3yNbTaTaM pacyeTa NHLUEBOH CTEHKH cornacHo 8.2.

9.4 TopusoHTanbHast ceficMHYeckas cHia, JeHCTBYIOas Ha MacCHB
C/BUraeMoro j-ro y4actka rpyHTa Ipy pacyeTax oOweidl ycToH4MBOCTH NO
KPYTJIOUMIHHAPHYECKUM HIIH JIOMAHBIM ITOBEPXHOCTAM CKONBXEHUA ONMpPEeNeNsoTC

o ¢opmyine
Sj*GjAay: .1

TAe G j = BEC CABUIAEMOro j-T0 y4acTka rpyHTa (JUisl TPYHTA, PACTIONOKEHHOrO HHXKE

YpOBHs BOABI B AKBaTOPHM, NMPHHUMAETCA C YYETOM B3IBELIMBAIOLIETO
JelicTBHA BOAB!);

Asy — dpdexTHBHBIA KOIQPUUMEHT CEHCMUYHOCTH, MIPUHHUMAETCA OCPEAHEHHBIM
INS CABUraeMOro MacCHBa 1 onpesensercs no 9.5.

9.5 OddexTununiit ko3hGUUMEHT ceHCMUYHOCTH s pacyera  obuieii

YCTOHUYHBOCTH onpenensercs no popmyne
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, 9.2)

rie G —Bec COOPYKEHHUs, COCPEIOTOUEHHBIH B TOUKE k JMHAMHYECKOH pacueTHOH

cxeMbl (I rpyHTa, PacloJIOKEHHOTO HHXE YPOBHS BOALI B aKBaTOPHH
NIPMHUMAETCS C YYETOM B3BELIHBAIOIIEro fefcTBus Bogs!), KH;

71y ~KONIMYECTBO COCPEAOTOYEHHBIX MACC HAMHAMUYECKOH pacyeTHOH CXeMsbl,

nonajarvliuX B CABUracMyIo 4acTe T'PYHTOBOI'O MacCHBa.

Jins  npeiBApUTENBHBIX ~ PaCYeTOB  YCTOAYHBOCTH 4,,  AOMYCKaeTCs

onpenensTts no popmyne

A3y=K]A1Kys (9~3)

rae K y —koa(dpuunenT yBenuyeHns a¢heKTHBHOM CeHCMUYHOCTH YIS CHBHIacMoro
Maccupa TDYHTa, YYMTHIBAIOLIMH AMHAMHYECKMHA Xapakrep CeHCMHYECKOro

BO3/JICHCTBHA ¥ BOJOHACHILIEHHOCTh IPYHTa, NPHHUMaeMBlii paBHbIM 2,4.

9.6 MOMEHT OT cHBHralOUMX CcelCMHYECKHX CHJ OTHOCHTENBHO LEHTpa
BpallieHHsd, HCMONb3yeMblii Npu rnposepke oOIieH YCTOHYMBOCTH TNO METORY

KPYTAOLHIHHAPHYECKUX MOBEPXHOCTEH CKONBKEHHA, ONpeaenseTc no Gopmyne
s n
Mi=2XS;y; 9.4)
Jj=l

rAey ~OpAMHAaTa LEHTPa MaCC j-ro CABHraeMoro yuacTka TpYHTa (-ro
BEPTHKANBHOTO 3/IEMEHTa) OTHOCHTENBHO LIEHTpPa BpaleHHS;
N —KONHYECTBO YYaCTKOB TPYHTa (BEpPTHKaNbHBIX CTONOLOB), Ha KOTOpEIE
YCNIOBHO pa3jie/ieH CABMFaeMblii MACCHB rpyHTa.
9.7 Tlposepky oObuuei yCTOWYHBOCTH COOpPYXEHHS Ha IYOHHHBIR CABHT IO
KPYT/IOLHAHHAPHYECKHM  WIH  JIOMAaHHBIM  TOBEPXHOCTAM  CKOJIBKEHHSA
PEKOMEHYETCA BBINONHATH 10 BBIYUCIMTENBHLIM MNpoOrpamMMaM, B KOTOPBIX

NpesyCMOTPEH YYET CeHCMUYECKNX CHIL an HCNMOJIL30BAHHH BBIYHUCIUTCIABHBIX
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nporpamMM, B KOTOPBHIX Y4eT CeHCMHMYECKHX CHJI He INpelyCMOTpeH, AOMycKaercs
MCTIONB30BATh MPUOIKMKEHHBIA COCO6 MOBOPOTA PACHETHON CXEMBI COOPYKEHHS Ha

CelicMMuYeCKHI  YTON gy, B PE3YALTATE 4YEro CTAHOBMTCS  BEPTHKANBHOH

paBHOAEHCTBYIOIIAA Beca Y CeHCMHYECKOH CHIBI.

[Tpumevanue - Jlanee B TEKCTE OCHOBHLIC TONOXKCSHHA PAacyYeTa MO  YKA3aHHOMY
TIpHOAHKEHHOMY — CIOCOOY  M3MI0XEHBl NPHUMEHMTENBHO K PacyeTry YCTOMUYMBOCTH  no
KPYTIOUHNMHAPHYECKHM TOBEPXHOCTAM CKoNbXeHUA. IIpH pacuere ycTOHYMBOCTH MO MIIOCKHM
JIOMaHbIM MMOBEPXHOCTAM H30XKEHHBIA NPHEM yUeTa CEHCMHYECKUX CHJT aHANOTHYEH.

9.8 CornacHo cnocoby moOBOpOTa pacyeTHOH CXEMbl COOPYXEHHS Ha
ceiicMHYeCKHH Yroln npoM3BOAMTCA MepeOpMHUPOBAHHE pacUETHOH CXeMbl
COOpYXeHHS M KOPPEKTHPOBKH XapakTePHCTHK IDYHTOB M FpY30B Ha mpuyae.
JanbHedniA  pacueT MNpOM3BOAMTCS 10  BLIYHCIMUTENBHOH nporpamMme  ans
usMeH€HHOH pacyeTHOH cxembl. IlpH HCHoONBE30BaHHH AN TNPOBEPKH 00u(e#
YCTOHYHBOCTH BBI4YHCITUTENBHOMR nporpammel KREJ, pa3paboTaHHoi
JleHMOpPHMHIIDOEKTOM, JIMUEBAaA CTEHKa B nepedOopMHPOBaHHOH pacueTHOlH txeme
YCIIOBHO NPUHUMAETCS BepTHKANbHOI.

IToBepxHocTH npHYana H HHa, a TakXKe CJIOH FPYHTOB MOMYYalOT IO
CPaBHEHHIO C HCXOAHBIM IOJIOKEHHEM JOIMONHUTEIBHEIN HAKIIOH Ha ceficMuyecKuit

yron g, (pucyHok 9.2), onpenensiembiii no popmysne
Ey= arctg Asy: 9:5)
A€ A5y —OCPENHEHHBIH N0 MACCUBY CHBMIAaeMOW YacTH COOPYMXEHHs afpdexTrBHbIH
k03 dunHeHT ceRCMHYHOCTH, OnIpeienseMblii B COOTBETCTBHY ¢ 9.5.
TlonyckaeTcst NpUHUMATDL AOMONHUTENBHBIN YroJl HAKIOHA AN JiHa M CHOEB
TpyHTa Nepel CTEHKOH paBHBIM g » (dopmyna (7.1 b)), a IS ClIoeB IpyHTa 3a
CTEHKOH paBHBIM ¢, (dopmyna (7.9)).
Beca rpyHTOB W rpy30B Ha NIpHYale KOPPEKTUPYIOTCs o dopMyne

G' -G (9.6)
cOS £y

Honyckaetcs B Gpopmyie (9.6) BMECTO ¢, HCNIONB30BATh £, .
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PrcyHok 9.2 - Cxema «x pacuery oOileii yCTOHYMBOCTH MpPH MOBOPOTE PacHETHOMH
CXeMbl Ha CeMCMHYECKHH Yron & ; a) HCXOAHblH paspe3; 6) nepeopMHpoOBatHbIf
(noBepHYTHIK Ha yronl &) paspe3 (1MUEBas CTEHKA YCIOBHO NPHHATA BEPTHKANbHON)



JlononHHTeNBHO NPOU3BOAMTCA YMEHBUIEHHE YINOB BHYTPEHHEro TPEHHS
TPYHTOB, OOYCHOBNEHHOE CHHXEHUEM CONPOTHBIEHUS CABUTY MPU AMHAMUYECKUX
BO3NEHCTBUAX: MR pacyeTHO#H ceficMuunocTy 7 u 8 Gannos — Ka 1°; ans pacyeTHoi#
CeHCMHYHOCTH 9 6annoB — Ha 2°.

JvHa ydactka ag (cM. puc.9.2), Ha KOTOPOM NpH OHEHKE YCTOIYHBOCTH Harpy3ka
Ha NpUYajie He YYHThIBaeTcH, NpiuHuMaetcs cornacko PJ131.31.55-93 no dopmyne

ag=r-sing-a, 9.7
Fe r — pajyc NOBEPXHOCTH CKONBKEHUS, M;

@— yroj BHYTPEHHErOo TDPEHHs TIpYHTa MO IOBEPXHOCTH CKONbLXEHHS TNOX
NPUKOPLAOHHBIM YYacTKOM, Ipax;
a - pacCTOSHHE OT BepTHKaNW, NpOBeJeHHOH OT LeHTpa MNOBEPXHOCTH

CKOJIBXEHMUS, A0 JIMLIEBOI CTEHKH npuyana, M

10 OcobennocTH paciera peKOHCTPYHpYyeMbIX 60JLBEpKOB

10.1 TlonokeHHs HACTOALLEro pasfeNia pPaclpOCTPAHAIOTCA Ha  pacyer
NpHYAIBHBIX COOPYXXEHHMH, PEKOHCTPYKLHS KOTOPHIX OCYIUECTBISAETCA IyTeM
3a6HBKH INITYHTOBOM OTOpOYKH Mepe] CYIIECTBYIOIIEH CTEHKOH C MOCTeAYIOLIHM
3anoJHeHHeM NPOCTPaHCTBa MEXY CTeHKaMH rpyHTOM. Oco6eHHOCTh U3NI0XKEHHOrOo
MeTOfa pacueTa Ha cefiCMHYeCKHe BO3NEHCTBHS B YuyeTe HCTODHH 3arpyXeHus
COOpYXEHHA B TeYeHHWe €ro NpeAblayllied OKCIUIyaTaudH M B y4eTe
MOCNEeJOBATENEHOCTH CTPOUTENECTBA PEKOHCTPYHPOBAHHOIO COOPYKERHUA.

10.2 Ilepen pa3paboTkoii npoexra peKOHCTPYKUHMH HEOOXOAHMO MpPOU3BECTH
noasoaHoe obcnenoBaHue cyulecTByiomero GomeBepka. CocraB M 06BeM
o6cnenoBanuit npuHuMatotes no P 31.3.3-97 u noMXKHB! BKAIOYATH:

- BHU3yaJIbHBIH KOHTPOJIb BCEii TOBEPXHOCTH CTEHKH;

- HHCTPYMEHTANIbHble H3MEPEeHHs TONIMHEI MeTanna (1o no608oit 1 6oxoBoi

MOBEPXHOCTAM) C LIAroM M3MepeHHil o [uiuHe cteHkH He Gonmee 20 M M no BhicoTe
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CTEHKH B TPEX YPOBHSAX (B 30HE NEpeMEeHHOro YPOBHA BOJbI, NOCEPEAMHE BBICOTHI 1
y nua);

- OCBH/ETENbLCTBOBAHHE M HHCTPYMEHTaJIbHble H3MEPEHHs CTENEHH KOPPO3HK
aHKePHbIX TAT;

- yTouyHeHne (U3MKO-MEXaHHYeCKHX XapaKTepHCTHK TIpYHTOB B Tene
COOPYXEHHS H Nepeji COOpyKeHHeM (Ipd HeoOXOMMOCTH).

MaccuB  faHHBIX pe3yNbTaTOB HM3MepeHHH AOMKeH ObITh TOABEprHYT
CTaTHCTHYECKOMY aHajH3y, B pe3ylbTaTe 4Yero MAOMKHbI OBITH OINpeneneHsl ¢
obecneuennHocTsIo 0,9 dakTHyeckHe H3rubarolMe MOMEHTbl B CTEHKE, OCTaToYHas
TOJNUIMHA IUNMYHTa H AHKEPHBIX TAT, a TAKXKE CKOPOCTH KOPPO3WM IUMYyHTA M
aHKEePHBIX TAT.

Ilpu pacuerax MOMEHT CONMpPOTHBIEHUA CTapod IUNYHTOBOH CTEHKM H
TUIOILAJb CEYEHUS aHKEPHBIX TAT MPHHUMAIOTCA C Y4ETOM KOPPO3HOHHOTO H3HOCA C
obecneueHHocThIO 0,9.

10.3 TlocnenoBaTeNnsHOCT pacyeTa Ha CeHCMOCTORKOCTE PEKOHCTPYHPYEMOTO
NPHYAIBLHOTO  COOPYXEHHS  COOTBETCTBYET  TOCNENOBATENLHOCTH  pacyeTa
3KpaHHPOBaHHOTO GoNbBEpKa, T.e. BHayane GpopMHpyeTcs AWHAMHYECKas pacueTHas
cxema KaK g 3KpaHHpoBaHHOTo GoJbBepka. 3aTeM ONpefensioTcs ceficMuyeckue
CHJIbl B MECTax KOHLEHTpalMH Macc, (uyKTyalHOHHbIE M3ruGatolue MOMEHTHI B

JIMUEBOR M , W OKpaHHpYIOWEH M g ,CTEHKaX, GIYKTyalMOHHBIE YCHIMS B
aHKepHbIX TATaX Ry U Ry, Onpenensiorea adpdexrnsHble KodPHUHEHTE

CeiCMUYHOCTH ¥ KO3(pGHIMEHTH OCTaTOYHOro GOKOBOrO MNaBlEHHA [PyHTa Ha
CTEHKH C YYeTOM CeficCMHYeCKOro Bo3jeiicTBHS.

Pexomenyemast ~ MOCIefOBaTeNBHOCTh  JaNbHEHLIMX  pacueTroB ¢
Henosb3oBannem nporpammst BOLVERK, cornacoBanHas ¢ 3ranamy BO3BeHEHHS
(cocTOsIHUA) COOPYKEHHS, ClieAyIOILas.

Jran I - Onpegenenne BHYTPEHHHX YCHAHMH B «obbluHOM» 6onbBepke B

IKCIUTYyaTALlHOHHOM peXHMe J10 PEKOHCTPYKIIHMH.
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Jluuepas cTeHka CyliecTByiolero GonsBepka MOCHE PEKOHCTPYKUMH Gyner
sKpanupyouiei. OnpeAcnsiores ocTaroyHoe G0KOBOE AaBAEHHE TPYHTA Ha CTEHKY,
usrubaroliye MOMEHTBI B CTEHKE M, M YCHIHMSA B aHKEPHBIX TAraX R,;, KOTOphle
cpOpMHpOBANHUCH B TEUEHHE CPOKA IKCIUIYaTalluH COOPYKEHHS 0 PEKOHCTPYKUHH.
Y4uTHIBAIOTCSA pacyeTHbIE 3KCMyaTalMOHHbIE HAarPy3KH Ha NIOBEPXHOCTH MpHYasna H
CEeACMHYECKHE BO3JECHCTBHA, MMEBIUHE MeCTO TNpH skcruryatauud. HMarubuas
KECTKOCTb CTeHKH EI onpemensercs ¢ y4eTOM KOPPO3HOHHOTO H3HOCa.
BelucieHHble 3HAUYEHHA H3rMOarOMX MOMEHTOB B CTEHKE COMOCTABIAIOTCA C
M3rHOAIOWMMH  MOMEHTaMM, TOJNYYeHHBIMH Inocie o6paboTkH MaTtepuanos
obcneloBaHMH M MHCTPYMEHTANBHBIX H3MepeHHH. DdekTuBHBlE K03DGHLUHMEHTDI
ceHCMHYHOCTH Ha 3TOM 3Tane pacyeTa AOMYyCKaeTCs NPUHMMATh 110 NPUGIHKEHHbIM
dopmynam, npuBeseHHBIM B pasfiene 6 HacToswero P,

Iran II - Onpenenexne BHYTPEHHNX YCHIHH B «oGbIMHOM» GoONbBEpke mepen
PEKOHCTPYKLIHEH.

OrcyTcTByeT IKCIUTyaTallHOHHash Harpy3ka Ha MpHYale H celicMHuecKoe
Boszedcrere. Onpepensiorcs ocraroyHoe O0KOBoe JAaBlieHue, u3rnbaromve
MOMEHTBI B CTEHKE M ,;; U YCHIHS B aHKepaX R,y . PasHOCTh pe3ynsraToB pacuera 1
n Il sTanoB naer cTeneHb NpeIHANpSXXEHHA JAWLEBOH CTEHKH M TAr Tepen
PEKOHCTPYKUHMEH.

rtan III - Onpenenenne BHYTpeHHHX YCHIHUA B 3KPAHHPOBaHHOM GonbBepke
B CTPOUTENBHEIH NEPHOA.

3abura wmyHTOBAs OTOPOYKA, NPOCTPAHCTBO MEXAY CTEHKAMH 3allOJIHEHO
rpyHToM. Onpepensercd CUIOCHOE JaBleHWe IpyHTa 6e3 ydera ceficMuyeckoro
BO3AEHCTBHA, H BBI3BAHHEIE €r0 NEHCTBHEM:

— n3rubarone MOMEHTBI B OTOpouke (HOBOH JNHLEBOH CTEHKE) M, H
YCHUNHS B @aHKEPHBIX TATAX R ;777 » COSAHHSAIONMX OTOPOUKY CO CTapOi CTEHKOH;

- H3ru6awmue MOMEHTBI NMpeAHANPSKECHHI B SKPaHprlOllleﬁ CTEHKe (CTapOﬁ

MUUEBOI CTEHKE) M 5y M YCHJIUS NPEHANDSIKEHHUA B TATAX Ry -
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Jtan 1V - Onpezesnenne BHYTpeHHUX YCUNIHH B 3KxpaHHpoBaHHOM 6onbBepke
6e3 yuera ceHCMHYECKOro BO3JEHCTBHA H OKCILTYaTallMOHHOM HArpy3KH.

CraHaapTHbI pacueT 3KpaHUpOBAHHOro GonbBEpKAa COrNACHO MNporpamme
BOLVERK. Onpegensiorcs ocTartoyHble H3rubGaiomMe MOMEHTbl B CTeHKax
M a1y Mypy ¥ YCHNHS B @HKEPHBIX TATaX R v Ropv -

Oran V - Onpegenedne BHYTPeHHHX YCUIMHA B 3KpaHHPOBaHHOM 6GoJIbBepKe C
y4€TOM CeHCMHYeCKOro BO3AEHCTBHSA U pacYeTHOH IKCITYaTallHOHHOR HArpy3KH.

CTaHaapTHBIH pacyeT 3KpaHMpOBaHHOro GOJbBEpKAa COINACHO MporpaMme
BOLVERK. CeiicMu4eckoe BO3MeiCTBHE YYHTHIBAETCA H3MEHEHHeM GOKOBOro
naBieHus rpyura. OnpenensioTcs OCTaToyHbie M3rubaronine MOMEHTHI B CTEHKaX
M v M,y ¥MYCHINSA B aHKEPHBIX TATaX R,y , Ryy -

PasHocTb yeunuii Ha aTanax V u IV naet npupauiense BHYTPEHHHX yCHUit OoT
3KCIUTyaTallMOHHON Harpy3kH H CEHCMHYECKOro BO3NECHCTBHA.

Jran VI - Onpenenenve Pe3YNbTHPYIOIHX 3Ha4YeHHH OCTaTOYHBIX

BHYTPEHHHX YCHIIMH.

M= Mam+(May = M) (10.1)
M= Mon = Mo+ Moy = M) (10.2)
R =R +(Ray = Rurv) (10.3)
Ry = Roir = Rotnr +(Rov = Rorv) (10.4)
R>ss=Ry*+ R, (10.5)

Monyuennsle 3HauYEHHss OCTATOYHBIX H3rubaromero MOMeHTa Mf, B
SKpaHHUpYIOIed CTeHKe H YCHIMH B OCHOBHBIX aHKEPHBIX TAraXx R,y
COMOCTABASIOTCH C COOTBETCTBYIOIUMMHM ycuiMsmu drtanal pacuera. Jina
AanbHEHRIKMX pacyeToB MPUHUMAIOTCS GONbIIME 3HAYEHHUS.

Jran VII - Onpefenelne pacueTHbIX 3HAYEHHH BHYTPEHHHX YCHIMA B
3N1€MEHTaX KOHCTPYKUHA.

PacuyeTs! BINONHSAIOTCA coracHo dopmyrne (8.1).
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11 OcoGenHocTH pacyeTa 3KCIUIYyaTHPYeMbIX 60/bBEpKOB

11.1 Ouenky ceHcMOCTOHKOCTH 3KCITYaTHPYEMBIX IPHYANBHEIX COOPYXEHHI
HeoOXOAMMO MPOU3BOAMTL MpPH HMX NACHOPTH3aLKH HAa OCHOBAHWH MNOBEPOUHBIX
pacieToB  (aHAIHTHYECKHH H dakTHaeckuit (olleHOUHBI)  ypOBeHb
celicMOCTORKOCTH) B COOTBETCTBHU C HACTOAIMUM PYKOBOACTBOM ¢ yueToM HaHHbIX
06 3KCNNYyaTallMOHHOM HaleXHOCTH W TEXHHYECKOM COCTOSAHHM COOPYXEeHHIl.
Ouenka ceiicMOCTOlKOCTH coopyxeHHs odopmnsgercs B Buie «3akllOUeHHR O
celcMOoCTORKOCTH» no dopMme, NpHBEAEHHOH B mpunoxenuu XK, U BiIloyaeTcs B
MOMONHAEMYIO 4aCTh NacrnopTa Mpuyana cocraBiseMoro cornacHo PJ1 31.3.4-97.

112 Jauusle 06 3KCNAYaTAUUOHHOHW HANEKHOCTH TpHuana JOJDKHbL
BKJII0YATh CNIEYIOILHE CBEJIEHHS 33 BpEMS €ro CTPOUTEIILCTBA H 3KCIUTyaTallHi:

-06 aBapufiHBIX CHTyanMaX, CBS3aHHBIX C TNOBPEXIEHUSAMHM HECYLIMX
3/IEMEHTOB KOHCTPYKLIMH, C YKAa3aHHEM JIaThl, XapaKTepa U NMPHYMH [OBPEXAEHHIA, a
TAKX€ PpEAIN30BAHHBIX MEPONpPHATHIH MO BOCCTAHOBIEHHIO paboTocnocoGHOCTH
TIOBPEXICHHBIX 3NEMEHTOR ¥ COOPYXEHHUS B 1IETIOM;

- 0 MPOHCLICAIINX 3EeMJIETPACEHHAX C YKa3aHHEeM JaThl U HHTEHCHBHOCTH
3eMIIETPACEHHH, XapaKTepa HMEBIINX MECTO NIOBPEXKACHHMH, a TAK)Xe pealu30BaHHBIX
MEpONpPHATHIA MO BOCCTAHOBJICHHIO PabOTOCIIOCOGHOCTH MOBPEXAEHHBIX IEMEHTOB
1 COOPYXEHHA B LIEJIOM.

11.3 Janueie 0 TEXHUYECKOM COCTOSHWM MpHYaa JOMKHB yCTaHABIHBATHCA
Ha OCHOBaHHH ero KomruiekcHoro obcnenoBaHus B coorBercteuu ¢ PJ[31.3.3-97.
Jina 3aaHKepeHHBIX GONBBEPKOB M3 CTANBHOrO ILIMYHTa B O6GA3aTENBHOM HOpsAIKE
JIOJDKHBI GBITH U3MEPEHBI:

- daKTHYeCcKHe IMyGHHBI Tlepell CTEeHKO# B npejenax 20-MeTpoBoii monockl;

- nedopmanyn (NporuGui ¥ HAKIOHBY) JIULEBOM CTEHKHU MO BLICOTE;

- OCTaTOYHbIE TONIMIMHB! WINMYHTa JMIEBOH CTEHKH, a, MPH BO3MOXHOCTH, H
aHKEPHBIX TAT;

- nedopmaimy B nnaHe xene306eTOHHOTo Oro/loBKa npuyana.
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OTMeueHHble H3MEpEHUs ROJDKHbI OBITb BBIMONHEHBI B 061>CMC, YKa3aHHOM B
PJ131.3.3-97.

flpu ananuse pesynnTaToB M3MepeHHs TyOuH Heo6xoauMo yKasbiBaTh ©
HaJHYHH HAM OTCYTCTBMM TNpPH3HaKoB NedeKToB, OO6YCNOBNEHHBIX HapylleHHeM
obuleil yCTONYHBOCTH COOPYXEHHS (BbIMy4YHHBI IPYHTa NepeJ CTEHKOM), yBA3bIBas
UX C HAJIHYHEM HaKJIOHOB CTEHKH.

Ilpu obcnenoBaHKHM IWMYHTOBOH CTEHKH HEOGXOAMMO OTpaXKaTh HANHYHE HIH
OTCYTCTBHE NOMEPEHUHBIX TPEIIHH.

[pu 1HeBO3MOXHOCTH OOCNEeOBaHUA AHKEPHBIX TAT HEOOXOAUMO YKa3HIBaTh
CBEJIEHHS O HANTMYHH HIH OTCYTCTBHM KOCBEHHBIX NPH3HAKOB MX OOpHIBA HIH
ocnabnenus HarsxeHus cornacuo PJ[31.3.3-97 ¢ yueToM pe3ynsTaToB M3MepeHHit
nedopmainiit OroloBKa B IIaHe.

11.4 AnanuTHyecku#t ypoBeHb CEHCMOCTORKOCTH MPHYANBHOIO COODPYXEHMUA
YCTaHaBAMBaeTCA Ha OCHOBAaHWM pAacyeTOB, BBIMOJIHEHHBIX B COOTBETCTBHH C
HacToauuM PyxoBojcTBoM. Ilpm pacuerax HEOOXOAMMO YYWTHIBATH CTENEHb
KOPPO3HOHHOI'O M3HOCA HECYIHX 3NEMEHTOB KOHCTPYKLIHH.

11.5 PacueTHyio ceHCMHUYHOCTD (pacueTHble CefiCMHYeCKHE YCKOpEeHHs
OCHOBaHHS COOpPY)XEHHs), HCIONb3YeMble B pacyeraX CefiCMOCTOHKOCTH, s
3KCTITyaTHpyeMbIX NMPHYANBHBIX COOPYXEHHH MOMYCKaeTcs YTOUHATh Mo dopmyre
(6.2) B 3aBUCHMOCTH OT OCTATOYHOI'O CPOKa CNYXOBI COOPYKEHHUS T .

11.6 Ocrarousslii cpok cmy®6bl COOpPyXeHHUs T B MEPBOM MpUGIHKEHUU

HONycKaeTcs onpeaenars no Gpopmyne
T=Ty=T¢> (11.1)
rne T',—cpok ciyx6bl COOpY)XEHMS B rogax Mo HOPMaM aMOpPTH3ALHOHHBIX

oTyHClIeHHH, onpeaenseMblii cornacHo PJ131.35.08-84 (momyckaetcs

npHHUMaTh paBHbIM 50 roxam);

T —baxtiueckuii Cpok IKCIUIYaTalluW COOPY)KEHHA B TONAX, MCHHCISEMBIA C

roxa BBOJA COOpPYXEHHA B JKCIUIyaTauHilO [0 Trola COCTaBlIeHHSA

«3akmouenus o ceiicMoctoiikocThy» (nprioxenue X).
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JlonyckaeTcs M3MeHATh (YBENWYMBATH WIIM YMEHBLIATh) OCTATOMHBIH CPOK
cnyx0Obl coopyxeHus, BbiuMcneHHpi no ¢opmyne (11.1), B 3aBucuMocTM OT
bHU3MYECKOro COCTOAHHUS COOPY)XEHHS Ha JaTy obciie10BaHUs, @ TAKXKe Pe3yNbTaToB
pacuera ero Ha celiCMOCTOHKOCTb C Y4ETOM CpeIHel CKOPOCTH KOPPO3HH OCHOBHbIX
HECYILHX JJIEMEHTOB KOHCTPYKLIMH.

11.7 Tlpu pacyerax MPOYHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB
3KCIIyaTHPYEMOro  3aaHKepeHHoro GonbBepka B OGOCHOBaHHBIX — Clywasx
(besaBapuitHas  JKCnyaTauMst — COOPYXEHMS, OTCYTCTBHE  TOPH3OHTAJIBHBIX
nedhopMauMii OroJIoBKa, He3HAUHTENbHble NPOTHOLI CTEHKH M Ap.) AOMYCKaeTcs
YUYMTbIBATh SBJEHMS, CBS3aHHbIE C BHIPABHMBAHHEM YCHJAMH B aHKEPHBIX TArax H
YIUIOTHEHHEM TPYHTOB 3aCbiKH, ¥ BHOCHTb KOPPEKTHBBI B COOTBETCTBYHOUIHE
k03¢ ¢HuLMeHTsl, peaycMoTperHble B PJ] 31.31.55-93:

-0pH  pacyeTe aHKEpPHBIX TAr  Ko3QduuueHt K,, YYHTHIBAIOWHH
HEPaBHOMEPHOCTh HATSXKEHMA aHKEPHBIX TAr M IepepacnpeleieHUe AaBJeHHs
IPYHTa IO BBICOTE CTEHKH, JAOMyCKaeTcs NpHHHMaTh paBHpM 1,3 (BMecto 1,5
npenycmotpenHoro B PJ] 31.31.55-93);

- IPH pacyeTe NULEBOH CTEHKH K KO3(POHUMEHTY cHHXeHHs H3rubarommux
MOMEHTOB, YYMTHIBAIOIEMY MepepacnpeleNeHye NaBieHHs IPYHTa Ha CTEHKY 3a
cuer ee fieopMaLHK H MepeMEIlCHHS, NOIMYCKAeTCH MPUMEHATE JOMONHHTENbHEINA

noHmwxaromui xo3dpuivent, pasusii 0,85.

12 AuTtHceiicMiYeckHe KOHCTPYKTHBHbBIE MEPONPHATHS H YKa3aHHA N0
CTPOUTEJILCTBY.

12.1 KoHCTpykuu# npHHampHBIX COOpYXeHHHt Tuma «GonsBepk» B
celicMHYeCKHX palioHax ClefgyeT NPUHUMAThb B COOTBETCTBHH C TPeGOBaHHIMH
CHulIl II-7-81*, CHul12.06.01-86, PJ131.31.55-93 W yka3saHuWii HacToOAILErO
pasaena.

12.2 Tlpu HanuunH B OCHOBAaHHH 3aaHKePeHHOro GonbBepka cnabbix rpyHTOB
Heo6XoAMMO NpeaycMaTpuBaTh MEPONPHATHA NO YMEHBIUGHHIO aedopMaluii

OCHOBAHHA KaK IpH OOBIYHBIX YCNOBHAX IKCIUTyaTallHH, TaK H NMPH 3€MJICTPACCHHH.
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YkazaHHble ~ Meponpustus  ciepyer  npuuumate no  CHul12.02.01-83,
CHull 2.02.02 -85, CHuITII-7-81*, a Takxe P 31.3.02-98.

CnaGble rpYHTBI JOJKHBI OBITh NOTHOCTHIO WM HAaCTHYHO 3aMeHeHBI Ha Gonee
Ka4yecTBEHHbIE KPYNHOOGNIOMOUHbIE IPYHTHI, AHGO 3akpennensl. HeobxomnmocTs
3aMelbl MM 3aKpENicHHS TPYHTOB YCTAaHaBIMBAaeTCA HAa OCHOBaHHM pacyeToB
NPOYHOCTH U YCTOHYHBOCTH C YYETOM CeiiCMHYECKHX BO3JAEHCTBHHA. I'pyHT 3aMeHBI
2460  3aKpensieHHBIi TIPYHT pEKOMEHAYeTCd  pacrojiararh Ha  IUIOTHAIX
MOACTHNAIOIMX FPYyHTaX 3a JMueBod cTeHkod u nepep Hei. lllupuna yuyactka
3aMeHbl HWIM 3aKperuleHus TIPYHTa YCTaHaBJIMBaeTCs pacyeTaMH YCTOWYHBOCTH
COOpYXXEHHS C YueToM ceficMuueckux BosfeiicTBHil. 3a JsnueBo# creHKo#
pexoMeHayeTcs cnabplif IPYHT 3aMEHSTh HITH 3aKPETUIATH O AHKEPHO CTEHKH.

3akpemnnenue cnabbix TIPyHTOB OGYpOCMECHTENBHHIM HIX BHODALMOHHBIM
cnocoboM ¢ BBEEHHEM B TOINIY IPYHTa OTBEPAWTENS M NepeMeIMBAHHEM ero C
IPYHTOM ClleRyeT BBIMOAHATH cornacHo P/ 31.31.29-82.

12.3 Crioco6 cTpouTeNnsCTBa 3aaHKepeHHOro 6onbBepKa (Mocie 0BaTeNILHOCTh
OTCBIIKH IPYHTa) JOJDKEH HCKITIOYaTh CMEIUEHHE OCTAaBIAEMBIX CIabhIX IPYHTOB NPH
paboTax 1Mo 3achINKe NasyXH NpHYana H CKOIIEHHE HX Y JIHLEBOH cTeHkH. Jins atoro
HeoOXOJHMO OTCBINKY TpYHTa TIPOM3BOAMTE CO CTOPOHBl CTEHKH BrIybs
TeppuTopun. LlenecoobpasHo Takxke MpexycMaTpHMBaTh YIJIOTHEHHE OTCHINAEMBbIX
IPYHTOB Mepej THLEBOH CTEHKOH.

12.4 Jna 3acHINKH 33 CTEHKY PEKOMEHAYETCS NPUMEHATh MalOCKHUMAEMBbIE
rpyHThl (pa3pabGoTaHHBIA CKanbHbIi TpYHT, WebeHb, rpaBUHHO-rajeiHHKOBBIA H
recyaHo-rpaBUfHBI TPYHT, Teckd KpynHble M cpelHell xpynHocTH). He
PEKOMEHAYETCA " YCTPOHCTBO 3aChINOK M3 MENKO3EPHHCTBIX HECBA3HBIX TPYHTOB,
BCME/CTBHE OMACHOCTH HMX pa3dXMXeHHs NpH 3eMiIeTpACeHHH. Pexomenayercs
npeycMaTpHBaTh MOCNORHYIO 3aChINKY FPYHTA 3a CTEHKY C YIJIOTHEHHEM.

[2.5 B xauyecTBe 3N1EMEHTOB JIMLEBBIX CTEHOK GONBLBEPKOB PEKOMEHAYETCS
MCNONB30BaTh CTaNbHEIE NPO(UAH C 3aMKOBEIM COEAMHEHWeM HX MexXAy coGoil,

obecneuyBaloIIUM MPYHTOHENPOHHLIAEMOCTb CTEHKH TIPH 3€MJIETPACEHHH.
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12.6 AukepoBky OOBIYHBIX M OKPaHHPOBaHHBIX OONBBEPKOB CliedyeT
BBINONHATE cornacHo PJ] 31.31.55-93. B kOHCTPYKLHAX CONpPAXEHUA aHKEPHBIX TAT
C JIMLEBOH M aHKEPHOM CTEHKaMH PEeKOMEHAYETCs MpefycCMaTpHBaTh MEPONPHATHS,
obecrneunBalollMe YMeHbIIEHHe H3rHGaloIMX MOMEHTOB B aHKepaX, a TaKxe
BBIDAaBHHBaHHE B HHX DacTArHBaloMx ycunnit. B nmpenenax cekuuu coopyxeHus
JUTHHA TAT 1 MapKa CTaJlH JIOJKHBI ObITh HAEHTHYHBL.

12.7 B 3aaHKepeHHBIX MOJMOPHBIX CTEHKAaX C 1leAbl0 MOBBHIEHUS
cefiCMOCTOHKOCTH aHKepHO# IUTHTHI (AaHKEPHOH CTEHKH) mepes eé JMLEeBOl rpaHbio
PEKOMEHAYETCA  YCTpauBaTh [MJIOTHOE TPYHTOBOE SAPO W3 KaMHA HIH
KpYNHO—O0ONOMOYHBIX IPYHTOB.

12.8 Bo usbexanne yBenuueHHs CEHCMHYECKMX Harpy30K Ha COOpYXeHHe
PEKOMEHMyeTCs  pacronaraTh  IUIOIAAKH AN CKJIAgUpOBAHUA  TPY30B,
TIPOU3BOJICTBEHHBIE KOPITyca U Apyrye oGbeKThl NOpTa B THUIOBOM YacTH NMpHYana 3a
npefeNaMu MPU3MBI aKTHBHOTO JaBJIEHHs IPYHTa Ha aHKEPHYO CTEHKY.

12.9 KpaHoBble NMyTH 3a CTEHKaMH PEKOMEHAYEeTCS YCTpauBaTh Ha CBaiHbIX
¢dbyHRaMeHTax ¢ nepepavell Harpy3ok Ha ri1yGuHHBle cloM ocHOBaHHA. IIpH 3TOoM
CrneflyeT npenycMaTpHBaTh MeponpHaTHA, obecneunBaromue NHGO HEH3MEHHOCTH
KOJIEH KpaHOBOTO NyTH, NH60 BO3MOXHOCTh €ro pHUXTOBKH. JIns ceHcMH4YecKux
paOHOB pPEKOMEHAYeTCA KOHCTPYKLMS KPaHOBOFO NYyTH, B KOTOPOM peibC C
3aKperUIEHHBIMY 1UMANaMH YCTaHaBJIHBAETCA B Xene306eTOHHOe KOpHITO Ha clloi
mebHs Menkux Qpakuui, YTO NO3BONAET NPOH3BOAHTL PHXTOBKY NYTH NpH
BO3HHKHOBEHHH OCTaTOYHKIX AeopManuit.

12.10 AHTuceiicMUUeCKHE IUBbI B XeNe300€TOHHON HaACTPOHKe COOPYKEHHUS
Henecoo6pa3Ho COBMEILATH C TEMNEPATYPHO-OCAAOYHBIMY LIBAMH.

12.11 KanuranpHoe MOKpEITHE TEPPHTOPHM NpUyala peKOMEHAyeTcs
BBIMOJIHATE MNOCNE cTabunIn3alnMH OCaOK TEeppPUTOPHH, YCTaHABIWBaeMOH no
pe3ynbTaTaM HHCTPYMEHTANBHBIX HaOMOAEHHUH.

12.12 Tpu BuinonHeHnu paboT aBTOPCKOro Han30pa 3a CTPOHTENBLCTBOM

3aaHKepeHHbIX 60/bBEPKOB HEOOX0AHMO 06pallaTh BHUMaHHE Ha CleRyloLIee:
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- 3NeMEeHThbl JIMLIEBOH CTEHKH B MECTE KPEIUICHHS aHKEpHBIX TAr, a Takxe
CTAXHbIX OONTOB JOJKHBI MMETh IUIOTHOE MpHUJIEraHHe K pacrpeinenuTeNbHOMY
nosicy. Hanutuue 3a30poB He JonycKaercs;

- KOHLEBble TalKW aHKEPHBIX TAT JOMKHBI UMETh TUIOTHOE MNPHUNEraHue K
nojKkNaAkaM, a MOAKIAAKH K 3JeMeHTaM NMUeBo# cTeHku. Hanuuue nepexocos
(KNMHOBHAHBIX 1ueneii) He nonyckaercs. IIpu WX oOHapy>XeHHH OHHM AOJKHBI OBITH
BbIGpaHb! MyTeM 3a6HBKH KNKMHOBH/AHBIX IIACTHH C MOCTENYIOEN IPUBAPKOIT;

-NpH HUCMOJNb3OBAHMH B KauecTBE pacCNpeleNMTeNBHOTO Mosca INAYyHTa
KOPbITHOro NpogHIA ClefyeT ero NnojKy pacnonaratb B CTOPOHY JULEBOH CTEHKH,

obecrnieyrBas NIOTHBIA KOHTAKT CONPAraeMbIX NOBEPXHOCTEH.

13 KoutpoJibuble HenbiTanUd

13.1 KoHTpOsbHBIE HCIIBITAHHSA COOPYIKEHHA JOJKHBI BKIIOYATh:

- HCTIBITAHHSl @HKEPHBIX TAT MPH CTPOMTENHCTBE Ha COBMECTHOE AEiCTBHE
0CEBBIX PACTATHBAIOLIMX H ONEPEYHbIX Harpy3oK;

— 3KCAEPUMEHTANbHEIE  ONpENENEeHHs  JUHAMHYECKMX  XapaKTepHCTHK
coopyxeHHs (IepHOAOB, AEKPEMEHTOB U (POPM FOPU3OHTANBHBIX KoJjie6GaHuit);

~ MPEACAATOYHYIO OrpY3Ky COOpY)XEHHH paclopHOro THIA BpEeMEHHOM
HarpysKo#.

Hpumeqaﬂuc - Hepeqﬂcnenﬂue HCHBITAHHA MPOH3BOAATCA NO CNEHHANBHBIM NIporpaMMamM
H NOJ KOHTPOJNIEM HpOCKTHOﬁ OpraHusauHH, paspaGOTasmeﬁ TNIPOCKT COOPYXCHHA.

13.2 KoHTponbHbIE MCMBITAHHA AHKEPHBIX TAT NPU CTPOMTENLCTBE ClEXYET
BLINOJHATE C LENBIO MPOBEPKU Hecyllel CITOCOGHOCTH TAr pacYeTHBIM HArpyskam,
yCTaHOBNIEHHBIM B NpPOEKTe npuyana. MCNBITaHHAM ROMKHBI OBITH MORBEPTHYTH
nonHocThto cobpaHHble TArH. KoauyecTBO TAr, mNOMIEXAKX KOHTPONBHLIM
MCNBITAHHAM TNPY CTPOMTENBCTBE, YCTAHABAMBAETCS TEXHHUYECKHMM 3aJaHHEM B
pasMepe 5% oT o611ero KONH4ecTRA TAr Ha JAHHOM NpHYaJie, HO He MeHee 3—X IITYK.

13.3 JInHamMUyecKHe XapaKTEpPUCTHKH COOPYXEHHMS CIelyeT OnpeneaTh
B036YyxcneHueM CBODOAHBIX koneOGaHHi: NMyTeM HaBana CyfHa Ha npuyan (yzapHas
Harpyska); TyTeM pa3pbiBa Kaau6poBaHHOH HAa pacyeTHOE YCHJIME BCTaBKH,
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COEMMHAIONIEH NpHYAN ¢ OTXOAAIIMM OT HEro CyIHOM; M T.A. Perncrpupyroummu
npubopamyu ABNAIOTCA CefiCMONPHEMHUKH, PAcCTaBICHHBIE B Pa3MYHBIX TOUKAX NO
LJIBHE M LIHpUHE COOPYXEeHHs, H Lei(oBble OCLHNOrpadsl.

YcraHoBneHHbIE JKCINEPHMEHTAJIBHO JAWHAMHYECKHE XapaKTEepHCTHKH
COOpPYXEHHsS 3aHOCATCA B I1aCNOPT COOPYXEHHSA, a TaKKe COMOCTABIAIOTCA C
NpUHATEIMH B pacueTe. Ecnn pacxoxJaeHHe TeOPETHYECKHX H 3KCNEPHMEHTaNbHBIX
3HaueHHH TNEepHONOB W JekpemeHrtoB KonebGanuii npessimaer 20%, H 31O
pacxox/JEHHE MOXET MPUBECTH K YBEJIM4YEHHIO CECMMYECKHX Harpy3oK, AeNaercs
TIOBEPOYHBIHA pacueT ceiiCMOCTOHKOCTH TNPH HCIONL30BAHMH IKCIIEPHMEHTANBHEIX
3HaYeHHil IEPHOJIOB U IEKPEMEHTOB.

13.4 TlpencmatouHoif  KOHTPONBHON  Orpy3ke  cleayeT  NOABeprath
COOpYXeHus, Onupaemsie Ha OKuMaemsie pyuTel. llenu npescaarounodt
Orpy3KH — YIIOTHHTb CXHMaeMble IPYHTh! Ha CTaJIMH CTPOMTENECTBA C TEM, YTOObI
YMEHBUINTE OCaJ(KH TEPPHTOPHH B MPOLIECCE IKCTUTYaTallHH U TIPH 3eMJIETPACEHHH, a
Taxxke, uTOOBI NPOBEPHTH IKCIIIYaTaMOHHYIO HAJEXHOCTH MOCTPOCHHOTO
coopyxenus. Hcneltanus GoNbBEpKOB Orpy3koil CieAyeT BHINONHATE COrNAcHO
P/131.35.06-81.

13.5 BennyuHa KOHTPONBLHOH Harpy3ku NpH TNpPEACNATOYHOH Orpyske s
3aaHKEPEHHBIX OONBBEPKOB NpPHHHUMAETCA B  3aBUCHMOCTH OT  PacyeTHOMH
CelCMHYHOCTH 1o Tabnuue 13.1

Tabnuua 13.1

Ce#icMu4HOCTS, 6abl KouTponbHas Harpyska,
B IONIAX OT HOPMATHBHOI

1,0

8 1,3

2,4
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Ipunoxenne A
(cripaBo4HOE)

[pinep pacuera GoabBepxa Ha celicMiuecKie Bo3eiicTBHA
A.l1 Hcxoauble aanHble

A.1.} CoopyxeHHe BBHINONHEHO B BHIAE 3aaHKepeHHOro GonbBepka W3
cranbHoro umyHta. McxogHble reoMeTpHuYecKkHe MapaMeTpbl  COOpYXeHHs,
9KCMIyaTauHOHHblE HarPY3KH H FEO0JIOrHYeCKHt pa3pes, HeoOXOAUMBIE Al pacyeTa,
npuBefieHbl Ha pucyHke A.l. Knacc coopyxenus - III. CeiicMuuHocTs paifoHa
CTPOMTENLCTBA - 9 6annos.

A.1.2 HaumeHoBaHHE FPYHTOB M MX pacueTHBIC XapaKTEPUCTHKH NMPHUBEREHBI

B Tabnuue A.l

Tabnnua A.1 - PacueTHble XapaKTePHCTHKH IPYHTOB

Mudp HaumMeHoBanue O6bemublii Bec, KH/M® [o37¢ Cr
cnos rpyHTa 7 nac. Y a36. rpan.| Ila
1 Haceinxoit rpyHT - necox 19,5 - 35 0

KPYITHO3EpHHCTBIA C rpaBUeM U
rajibKoii Bellle YPOBHS BOJBI

To xe, Huxe YPOBHS BOJBI 19,5 10,0 35 0

3 [Tecok Menko3epHHUCTHIH ¢ 19,5 10,0 20 7
ranskoi M paKkylei 3aueHHbliH

4 I'paBwuii Menkuii ¢ neckom u 22,5 11,0 36 1
rajpkoi

5 lle6ens u apecsa 21,5 11,0 36 1

A.13 Onpepnenennte  ceficMMyeckHX  Harpysok M 3bdeKTHBHBIX
k03¢ PHUHEHTOB CEHCMMYHOCTH BBITONHEHO 110 CNEKTpaikHOMY MeToly ¢
UCMONB30BaHHEM BBIUMCHHTENbHOH mporpaMmel JIMPA, peanusyromeil Meron
KOHEYHBIX JJIEMEHTOB.

Junamuyeckas pacueTHas cxeMa mpuyana no MKD Biouaer sneMeHTH
KOHCTPYKUMH (JIMUEBYIO CTEHKY, aHKEpHble TATH, aHKEpPHbIE NJMTHI), MaCCHBBI

IPYHTOB OCHOBaHHA M 3aChINkH (PHCYHOK A.2).
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Tockonbky B OCHOBAaHHM AHHAMMYECKOH DacueTHOH CXeMbl PacroNoKeHbI
rpyntbl [I xaTeropus mno ceiicMHueckuM CBOMCTBaM, CEHCMHUYHOCTH IOIIAAKH
CTPOUTENBCTBA NPHHUMAETCA paBHOW CeMCMHYHOCTH paiioHa, T.e. 9 6aunam.

Hcxonnbie nanusle JUIst AUHAMH4YeCcKoi pacqe'ruoﬁ CXEMbI NIPUBEACHBI HHXKE.

Tabnuua A.2 - XapakTepHCTHKH rPYHTOB

Homep Tun O6nemuiii sec, kH/M® Monyns Koodprmment
TpYHTa | )K€CTKOCTH Y nac. Vess. | AePopmany, | Tlyaccoua
KITa(xH/m?)
1 4 19,5 - 90000 0,43
2 5 19,5 10,0 100000 0,43
3 6 19,5 10,0 100000 0,43
4 7 22,5 11,0 100000 0,43
5 8 21,5 11,0 200000 0,33
Ta6mna A.3 - CocpenioToueHHsIe Beca
Homep Bec, kH Howmep Bec, kH Homep Bec, xH

y3na Qnac‘ Q&‘Jﬂ. y3na Qnac. QKJ’G. y3na Qnac. Q838.

34 1620 820 86 350 180 112 130 70
39 1370 | 700 87 270 140 113 170 140
42 960 490 88 260 190 114 140 120
45 590 580 90 230 230 115 140 110
50 1020 | 510 93 460 230 116 130 100
54 740 380 95 300 150 117 120 80
57 540 280 96 210 100 118 80 60
59 260 220 97 220 110 120 70 70
60 180 180 99 190 100 123 460 230
63 710 360 100 170 90 125 300 150
66 810 400 101 190 100 126 210 100
70 620 320 102 210 110 127 230 120
72 500 | 260 103 200 150 133 860 440
75 370 360 105 180 180 135 420 210
79 710 360 109 320 170 139 1000 | 510
81 560 270 110 130 70 142 | 1190 | 590
84 480 250 111 150 80

A.1.4 PesynbTaThl pacuyera ceiicMM4eCKHX Harpy3oK NpHBEAEHb! Ha nucTte 40.
[MocnenoBaTeNbHOCT 3HAYEHUH CeHCMHYECKHMX HArpy3ok (CHI) MO CTpoukam

COOTBETCTBYET HOMEPAM Y3/IOB COCpelOTOUEHH Mace 1o Tabauue A.3.
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CEMCMMHECKKWE BOIREVCTRUE

CEAICMAYECE LE, WAk 1 oQPMA KOAERAH!
G.6257 11.8439 ~ 12.0770 8.4225 4,.0017 8.1469% 8.860% 44,7987 2.28B13 1.370G8
S.6440 ?.4233 ?.5842 8.170s 2.3503 34,0061 &.5861 5,464 s.57s8 S.841¢
8.7897 .91486 1.32%8 1.3600 2.09%2 2.9%50 2.832% T.6451% 4.%5196 . 4,6l
4.75<3 .9876 L8306 .8614 1.084% 1.8020 1.8301 2.37628 2.55085 2.589”
1.80172 1.6%908 L9879 1.05480 1.0747 1.5246 2.3707 1.6430 1.13243 2.63070
CEMTRIHECIME CUAN 2 90PMA KOAESAHIM
9.%009 7.7143 -4,88%0 -4.97469 8.8103 4.5748 -2.9233. ~2.71Z24 -1.9317 4.3237
?.34972 2.3780 -2.6689 -4.,700% &5.39548 6£.7816 3.0361 L1764 -1.2720 -2.4415
-2.7198 3.1278 3.1410 2.9&673 2.7954 1.8%80 1.0088 .2318 -.9550 . -1.8812
-2.2830 2.8531 1.3634 1.8849 1.7726 2.1817 1.5299 .8933 L1756 -, 544
-.7471 -.7186 2.6322 3.1114 2.7023 z.2738 8.8170 6.068%9 z.8273 13.5463¢
CEACMMHECEME cua I ©OFMA KOAEBAHWA
Y-TaE 5] ' 1.98197" TUL32z2 -.1944 A779 L6582 L1016 -.0959 -.0817 . 0882
. 3445 L1773 -, 0133 -.1324. .0161 L0019 -.0383 -.0645 -, 0679 -, 0774
—-.070° -.0400 -,0632 -. Q426 -.0874 -.0797 -.072% - 0805 -.0834 -.269¢
-.0811 -.0751 -.0387 ~.0&085 . =.0648 -.0888 -.0730 -. 0706 -. 0823 -.050:
—.0287 . ~-.0184 -.0887 -. 10868 -.1047 -.1Z4a0 -.4421 -.3088 -.2027 C =387
CEACMUNE CKIME  CUAR 4 o0FMA KDAESAHMIA
Co=Il280s 7 1.923577 '5%,3580 7.4664 -.5449 L2764 1.5237 1.0324 L7043 -.0357¢
-.3581 ~.3740 -.2127 -.3370 .. .2238 ~.0561 ~-.7444 -.9602 -.8947 -1.0417
-1.0893 L2925 L1837 L0797 -.1020 -.3779 ~.5613 -.7%74 —-1.0014 -1 .0303
-1.0570 .2783 T L1104 1078 Q020 ~-.1328 -. 2769 -.5127 ~-.6171 -.577=
-.7406 -.3878 .3294 L3268 232 .1308 1.3393 . 7897 .6%987 3.9507
CEMCMUHECKEME CUAN 5 oQPMA KOAEBARWN '
.2285 -.4301 =. 0080 L2065 .1BZ8 -.0338 -.0137 L0079 LO0OES Q715
L1793 D333 -, 0203 -. Q570 .0880 L1068 .0739 L0164 - . 0098 -.0317
-.0318 B Jcged L0247 L0217 L0297 L0267 L0211 LOL3ES - 0TS -.021°"
-.0x7 LO0e7 .0n52 L0083 01132 L0193 .018%9 L0183 L0 LG4 -. Q008

~.0070 -.0122 -.0041 -.0004 =.0010 L0020 -.1143% -.0784 ~.05443 -.3567
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B pesynsrare pacuera mnonyueHO: NEpHON OCHOBHOTO TOHa KoneGaHHi
T=0,516 cex; ®nyKTyallMOHHBIE COCTABNAIOLIME H3rHGAlOLIEro MOMEHTA B JIMLIEBOl
creHke M;=21 kH-M, pacTarupalolmiero ycHnusa B aHKepHOH tare R,=72xH
(pe3ynbTaThl faHbl HAa OAMH METp ANHHBI NpUYANa).

A.1.5 DddextupHbie KOdDOUUMEHTH! CEHCMHUYHOCTH OMpPEfensiuCh 1O
¢dopmynam (7.5), (7.6),(9.2) Hacrosmero pokymeHta. Ilpu 3TOM YYHTHIBaNOCh
H3MEHEHHE TIpadHKOB KOI(GHUHEHTOB RHHAMHYHOCTH [} HOBOH pemaKuUHH
CHuITI1-7-81* (u3nanue 1995 r.) mo cpaBHeHHIO ¢ rpaduKaMu NpeXHeH penakuHH
(3anoxenHsx B nporpamme JIMPA). KoadduuueHT nepexona, BEIMMCAEHHDBIN NpH
T=0,52 cex., paeen 0,91. Tlonmyuens! cneayommue 3Ha4eHHA IPHEKTHBHBIX
ko3 duuuenTos cedicmuunocth: A,.= 0,27; 4,,= 0,23; 4,,,= 0,23; 4,,= 0,25.

A.1.6 Onpenenenue OCTaTOYHBIX BHYTPEHHHX YCHIMH BBHINOJHANOCH IO
seryucnurensHoil nporpamme BOLVERK, paspaborannoit B JIeHMOpPHUHNIpOEKTE.
CeiicMuyeckoe BO3ZEHCTBHE YYHTHIBAIOCH KOPPEKTHPOBKOH K03 duIHEeHTOB
GOKOBOrO JaBJeHHS TPYHTa B 3aBHCHMOCTH OT 3HaueHHH  3¢deKxTHBHBIX
koot ¢uuyentos ceficMuyHocTH. Huke, B Tabnuue A.4, npuBelNeHBl pe3yJbTaThl
pacdera npuyana no nporpamme BOLVERK, rne o603naueno:

M,os ¥ My, -~ COOTBETCTBEHHO NOBOPAYHBAIONIMHA H yAEPXKUBAIOIMUA MOMEHTHl s
NpOBEPKH YCTOHYHUBOCTH Ha MOBOPOT BOKPYI TOYKM KpEIUIEHHA
aHKepa;

Mocm - MaKcUManbHbIR pacyeTHbIR H3rHGaloIMi MOMEHT B NHLIEBOH CTEHKE;

Roem - pacueTHast aHKepHas peakuus (onpeaeneHa Ha OfHH METP JTHHBI).

Tabnyuna A.4 -Pe3ynbTaTsl pacdeTa nMpHyana

Bapuanur M,e M, Moem Rocm
pacueTa kH-m KH-M kH-M xH
CraTnka 7890 38770 364 163
Ceiicmuka 9 Gayunos 13650 33020 735 305
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A.2 PesyjbTaThl pacueToB NPOYHOCTH H YCTOMiYHBOCTH
A.2.1 CocraB pacueroB pernamedTupoBad PJ[31.31.55-93 u Bwmouaer
NPOBEPKH:
- YCTOHYHBOCTH IINYHTOBOH CTEHKU HA MOBOPOT BOKPYr TOYKM KpenieHus
aHKepa;
- NPOYHOCTH LIMYHTA JHLEBOH CTEHKH;
- MPOYHOCTH aHKEPHBIX TAT;
- YCTOHYHBOCTh aHKEPHOM TUIMTH! Ha CABMT;
- obLueit yCTOAYHBOCTH MpHYaNa No KpyrIOUMIHHAPHYECKHM NOBEPXHOCTAM
CKONbXKEHHS.
A.2.2 Ycnosue YCTOHYMBOCTH JIMLIEBOH CTEHKH Ha MOBOPOT BOKPYr TOYKH
_KpenneHHs aHKepa:
_Ye
7[CMnoe—_—Myd > (Al)
Yn
rae 7 le - K030 (HLHKEHT coueTaHUil Harpy30K, NpUHKUMaeMsbli paBHbIM 1,0 s
OCHOBHOTO coueTaHHs Harpy3ok u 0,9 nng ocoboro coyeTaHus;

¥ - koapduuuent ycnosudt paGoTl, mpuHuMaemsblii pasHeM 1,15 ans

NpH4ANBHBIX ¥ 6eperoyKpenuTeNbHEIX COOPYKeHHI;

¥, - K03QOHUHEHT HAJEXHOCTH MO OTBETCTBEHHOCTH, IMPUHHMAEMbIH

pasubiM 1,15 ans 11T xnacca coopysxenuit;

Mnog’MyO' COOTBETCTBCHHO nonopaqnaalomni‘x n yuep)lmaaloumﬁ MOMEHTBI;

A.2.3 YcnoBHe NPOYHOCTH LIMYHTa JIMLEBOH CTEHKH

Mocm+M¢ Y
e S—chy, (A2)
n

THE ¥ oY M ¥y - TO XKE, UTO 1 B dopmyse (A.1);
Mocms M @ - COOTBETCTBEHHO OCTAaTO4Has W (UYKTyaUMOHHAs COCTaBAIOMIME

usrubarolero MOMCECHTA,
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W - MOMEHT CONPOTHBIICHHS LLITYHTa;
Ry - pacHeTHOE CONPOTHB/ICHHE CTAIK WNYHTA.

A.2.4 Ycnosne npoyHOCTH aHKEPHOM TAru

Ram 7(‘
reamslep (A3)
le An ¥y y

raey My, - 10 Xe, uto U B Gopmyne (A.1);
7 - koodduuuent ycnosuit paboTs, npuhuMaembii pasHeiM 1,0 ana

aHKEPHBIX TAT;
Ram - PacTAruBalolliee ycuiue B aHkepe, onpezengercs no gopmyne (A.4);
Ay - IO CEYEHHUS TATH,

Ry - pacueTHOe CONPOTHBIIEHHE CTAIU TATH.
Pacrarusarolliee ycunue B aHKepe
Ram= KalRoem* Rp) Sa: (A4)
rae K, - xoodpbunuent, yunTeiBalomnii nepepacnpesiefieine 3MOPEl aKTHRHOTO

DaBJIEHHA TPYHTAa, HEPABHOMEPHOCTh HAaTAXEHHA aHKEpOB, 3aBHCAHHE
IPYHTa Ha aHKepe ¥ IPUHUMAaeMBIH paBHBIM 1,5;

Roem» Ry - COOTBETCTBEHHO OCTaTro4Has M GIYKTyalHOHHas  COCTaBNAOLLHE
aHKEPHBIX YCUIIHH,

Sq - ar aHkepos,

A.2.5 Ycnosue ycTOHUMBOCTY aHKEPHOM NJIMTH HA CABMT

7IcKa(Rocm+R(p)5%(Ep"Ea), (A.5)

n

FR€ ¥ ). u y,, - 1O xe, uTo U B hopmyne (A.1);
Y - TO Xe, uT0 K B (hopmyie (A.3);

Ka, Rocms Rp-cM. dopmyny (A.4);
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E p - paBHONICHCTBYIOIAs NIaCCHBHOrO JIaB/IEHU B MpEenax OTMETKH

TEPPHTOPHH H NMOAOLIBB! aHKEPHOH TIMTEI OT Beca FPYHTa;

E 4 - PaBHOJEHCTBYIOIAs aKTHBHOTO JaBlIEHHA B MNpeaenax OTMETKH
TEPPUTOPDHH H NOJOWMBBI AHKEPHOH IUIHTBI OT Beca TIPYHTa M
3KCIUTyaTallHOHHOM Harpy3KH.

A.2.6 TlpoBepka yCTOHYHBOCTH NHIEBOH CTEHKM Ha MOBOPOT BOKPYI TOYKH
KPenneHus aHKepa BLIMONHANACL B COOTBETCTBMH ¢ dopmynoii (A.1). 3nauenus
FIOBOPAUYMBAIOLIEr0 ¥ YAEPKHBAIOLIEr0 MOMEHTOB s NPOBEPKM YCTORUMBOCTH
JMUEBON CTEHKH Ha MOBOPOT BOKPYI TOYKH KpEIUIEHHS aHKepa INpPHHSATH MO
tabnuue A.4. Pe3ynpTaThl pac4eToB NpeACTaBAeHbl B TabnHLe A.S

Tabnuua A.5 - PesynbTaThl NpoBEpKH YCTOHYHBOCTH JNHUEBOH CTEHKH Ha MOBOPOT
BOKPYT TOYKH KPEINNEHHA aHKepa

BapuaHnT pacuera Pesynbrar pacuyera, BriBog
kH-M
CraTtuka 7890<38770 YcroityuBocTE 06ecneynBaeTcs
CeiicMuka 9 6annoB 12280<33020 YcroitunBocTs o6ecneunBaercs

A.2.7 TlpoBepka NpOYHOCTH IMYHTa JIMUEBOH CTEHKH BHINIONHEHZ B
cooTBeTcTBHH ¢ popMynoii (A.2).

[MpoexTHBIH pa3pe3 npuyana npeAcTaBieH Ha pHCyHke A.1. JInpeBas creHka
shinonHena wu3 mnynra Jlapcen V. ctamm ber3kn. Moment conpotuenenus W
CEYEeHUs] OLHOTO MeTpa JMIMHBI WMYHTOBOH CTeHkH W= 3,0-10'3 M. Pacuernoe
CONpOTHBNEHHE CTaNu wnyHTa R,=22,5 -10% kITa. Pe3ynbTaThl pacyeTOB AaHHl B

Tabnuue A.6.

Tabnuua A.6 - PeaynsTaTsl MpoBepKH NPOYHOCTH LUMYHTA JHUEBOHR CTEHKH

Bapuanr pacuera PesynuTat pacuera, Brisox
k[la
Craruka 12,1-10*<22,5-10* | Ipounocts o6ecneunBaercs
Ceiicmuka 9 6anutos 22,7-10* ~ 22,5:10* | ITpounocts obecrneunsaercs
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A.2.8 TlpoBepka NPOYHOCTH AHKEPHBIX TAT BHINONHEHA B COOTBETCTBHH C
(opmynoii (A.3). Auxepuble TArM BBINONHEHHl M3 CTANLHOTO KpYINOro Npokara
auaMeTpoM 85 MM M yCTaHOBNeHH! C waroM 2,52 M. IInowags CeyeHHs TATH

Ap=5,674-10" Mm%, Cranb Ct3cnS, pacieTHoe COTNpPOTHBJIEHHE CTanu
Ry = 21,5-10* kIa. Peaysneratsl pacueToB JaHs! B Tabnuue A.7.

Ta6nuua A.7 - Pe3ynbTaTs! NPOBEPKH IPOYHOCTH aHKEPHBIX TAT

BapuaHT pacuera Pesynbrat pacyera, 3334:10)1
xlla
Cratuxa 10,9- 10°< 18,7-10“ IMpounocTs obecneunBaercs
CeiicMuka 9 Gaios 22,6-10* > 18,7-10* Ipousocts He
obecrieuuBaercs

JinameTp aHKepHBIX TAT N0 pE3yNbTATaM pacueta HeoOXOAMMO YBENHYHThb
J10 95 MM,

A.2.9 TIposepka ycTOMYMBOCTH aHKEPHOH TIHTBI Ha CIBHr BBHIMOJIHEHA B
COOTBETCTBHH C (opMyIoii (A.5). AHKepHBIE IUIMTBI BBINIONIHEHB! U3 TMAKETOB
cranpHoro mmyHTta Jlapcen V. [laHHble O BEICOTE MIUTHI M €& 3arnyClieHHH

npuBefieHel Ha puc A.l. PaBHopelicTBylomass aKTHBHOrO E, M IacCHBHOTO Ep

JaBNEHHI rPYHTA Ha MUIMTY PaBHBI: IPH pacyeTe Ha OCHOBHOE COYETaHHe Harpy3ok

(6e3 yuera ceificmukn) E,=77 kH, E ,,=1047 kH; npu pacuetre Ha ocoGoe

coueTaHHe Harpy3ok (ceiicmMuka 9 6annos) E,=124 kH, Ep=884 kH.

Tabnuua A.8-Pe3ynsrathl NpoBepKH YCTONYMBOCTH AaHKEPHBIX IIHT Ha CABHT

Bapuanr pacuera | Pesynsrar pacuera, kH Brison
Cratuka 245 < 842 VYcroitunocTs obecneunBaeTcs
Ceiicmuka 9 6annos 509 < 661 VYcroituuBocTs obecneunBaeTcs
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Npunoxenne b
(cnpaBoyHoe)

Ipumep pacuera skcnayatupyemoro GonbBepka Ha ceficMHuecKkue
Bo3AciicTBHA

b.1 HcxoaHblie AaHHbIE

B.1.1 Coopysxenne 3xcnnyatipyercs B paifone ¢ ceificMuyHOCTRIO 9 Gannos B
teyedne 35 ser. TlapameTpbl  COOpPYXEHMS H  TpyHTbl  COOTBETCTBYIOT
npunoxennio A. flo naHHBIM MopaBoAHBIX 06CNENOBaHHH, KOPPO3UOHHBIH H3HOC
wnynta coctasaser 30%. Koppo3noHHBI H3HOC aHKEpHBIX TAT B pacyeTax He
Y4HTBIBANCA.

b.1.2 Ceiicmnueckie  Harpyskn H  3QdextuBHble  KOd(QDHLHEHTH!
CeHCMHMYHOCTH NPHHATHI 1O pacHeTy, NPUBEJIEHHOMY B NPUJIOKEHHH A.

b.1.3 OcraTtoyHpi€ BHYTPEHHHE YCHJIHA B 3JIeMEHTaX KOHCTPYKLUHH s
CTaTHYECKOTO  pacyera H  ceficMHYHOCTH 9 6aioB  NpHHATHL  COTNIACHO
npunoxenuio A, JIonONHHTEeNbHO, BHIIONHEH pacueT JNa  ceficMHYecKoro

Bo3jeiicTBus 8 6amnos. B Tabnuue B.1, npuBeneH pesyabrar pacueta O MporpamMme

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

Ta6nuua b.1 -Pe3ynbratr pacyera npuyana

Bapuaut M6 M, M, Rocm
pacyeTa KH-M xkHM xH-m xkH
Craruka 7890 38770 364 245
CeiicMuka 8 6annos 10270 36240 507 330
Ceiicmuka 9 Gannos 13650 33020 735 458

B.2 Pe3yabTaThbl PacyeToB NPOMHOCTH H YCTOHYHBOCTH

B.2.1 TlpoBepka YCTORYUBOCTH AMLEBONH CTEHKH Ha MOBOPOT BOKPYT TOUKH
KpEMNEHNs aHKepa BINOJHEHa B npunoxéHnn A. YcToitunsocTs obecneunpaercs.

B5.2.2 TlpoBepka TNpOYHOCTH WIMYHTA JIMLUEBOH CTEHKM BBINOJNHEHA B

cooTBeTCTBHH ¢ Popmyoit (A.2).
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IMpu yuere KOppoO3HMOHHOrOo H3HOCa wNyHTa B pasMepe 30% MOMEHT
CONpOTUBNEHUA CTEHKH YMeHblueH Ha 30% u coctasun W= 2,1-10”° M>. Pesynuratst
pacuertoB AaHbl B Tabnuue B.2

Tabnuua B.2 - Pe3ynsraTsi NpoBepKH MPOYHOCTH LIMYHTA JTMUEBOM CTEHKH

.Bapuanr pacuera PesynbTar pacuera, BriBon
klla
Craruka 17,3-10* < 22,5-10* | Ipounocts o6ecneunsaetcs
¢ yuetoM u3Hoca 30%
Ceiicmuka 9 6anos 32,4-10*> 22,5-10°* IMpounocTe He
¢ yueroM u3Hoca 30 % ofecrnevuBaeTcs
Ceiicmuxa 8 6amios 22,2-10* < 22,5-10* | Ipounocts obecneyunsaetcs
¢ yuyeToM H3Hoca 30 %

B.2.3 TlpoBepka NpPOYHOCTH aHKEPHBLIX TAr BHITIONIHEHA B COOTBETCTBHH C
dopmynoit (A.3). iaMeTp aHKepHBIX TAr NpHHAT paBHbiM 85 MM. JlanHbie no
MaTepHaiy aHKepHBIX TAT NIPUBEJIEHE! B NPHIIOXKeHHH A, Pe3ynsTaThl pac4eToB AaHbl

B Tabnune B.3

Tabnuua B.3 - PesynsTatsl NpoBepKH NPOYHOCTH aHKEPHEBIX TAT

BapuanT pacuera PesynobTat pacuera, BeiBoa
x[Ta
Craruka 10,9-10°< 18,7-10* | [Tpounocts o6ecneunsaercs
CeiicMuka 8 6amios 15,4-1 0%< 18,7-1 0* | INpounocTs obecneunsaercs
Ceitcmuka 9 Gamios 22,610 > 18,7-10* ITpouHoCTD He
obecrneunBaeTcs

b.2.4 Tlposepka ycCTOHYHBOCTH aHKEpPHOH MAMTbl Ha CABUI BBLINOJIHEHA B

npunoxenuu A. YcroRunBocTb obecrieunBaeTcs.

B.3 YTounenne ceiicMocToiiK0OCTH 3KC/IyaTHPYEMOFO NpHYaia
B.3.1 HopmarusHslit cpok cmyx6sl MeTaninyeCKHX MpPHYalOB MO HOpMaM

aMOpPTH3aLMOHHBIX OTuHcneHuii cormacHo PJ]31.35.08-84 pasen 43 rogam.
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YUUTBIBAETCS, YTO NpHYaN 3KCITyaTHPOBANCs 35 JeT, CNIe0BATENLHO, OCTATOYHBIH
CpOK cnyxObi ero coctapnser 8 Jer.

5.3.2 B coorsercTBHM ¢ pa3genaMu 11 u 6 npH OCTaTOYHOM cpoke CayXObI
meree [0 ner pacueTHoe CefCMUuECKOE YCKOpEHME B OCHOBAHUU COOPYKEHUS
MoxkeT ObITh NMPHHATO YMEHBIUEHHBIM B BA pa3sa MO CPaBHEHHIO C HCXOIHbIM
pacyeTHbIM CEHCMHYECKHM YCKOPEHHEM, NMPHHMMAeMBIM Il BHOBb CTPOSLIErOCs
COOpYXKeHHA. DTO PaBHOCHIILHO CHHXEHHIO pacyeTHOH CEHCMHYHOCTH Ha OIMH
6ann. CornacHo BbITIONIHEHHBIM pacyeTaM NpH pacyeTHoH celicMuuHOCTH 8 6aninos

ceficMocToliKOCTh pHyana obecrneyuBaercs.
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IMpunoxenne B
(cnipaBo4HOE)

Ilpumep pacuera pexoucTpyupyemoro GonbBepka Ha celicMHueckoe
Bo3aeiicrene

B.1 Hcxoansie naunusle

B.1.1 Hcxonneie reoMeTpUiecKHe napameTpsl 3KCIUIyaTHpPYEMOro
COOpY)XEHHs, XapaKTePHCTHKH TPYHTOB NMpHBefieHs! Ha pucyHke B.1 (a). Ilpuuan
noctpoeH B 1956 r. KOHCTpYKTHBHO npHyan BBIMOMHEH B BHAE 3aaHKEPEHHOro
GoneBepka M3 cransHoro wmyHta JlapceH V. AHkepHble TAru aauuod 19,5 M,
auameTpoM 85 MM ycTaHoBNeHb! ¢ waroM 2,52 M. AHKepHble NINTBI coGpaHbl H3
wnysra Jlapcen V pasmepom 3,78 x 3,50 m. CeficMuyHOCTS paiioHa - 9 Gasnnos.

B.1.2 B pesynsTaTe KOMMIeKCHbIX obcnefoBaHuii GonbBepka YCTaHOBJIEHO
cnenyouee:

- CTeNMeHb KOPPO3HOHHOIO HM3HOCA JNHLEBOH CTeHKH c obecniedeHHOCTHIO 0,5
cocrasnser 13% (cpenmsas BenuyuHa), a ¢ obecrneyeHHOCTHIO 0,9 -25%. Crenens
KOPPO3HH 1O BBICOTE CTEHKH NPHMEPHO OJHHAKOBA;

- KpeHbI 1 iepOpMaliK CTEHKH M0 BBICOTE CTEHKH B Npeaenax JonycTHMOro;

- KOPPO3HS aHKEPHBIX TAT HECYILECTBEHHa.,

B.1.3 BrinonHeHHsle noBepoyHble pacueTsl OonbBepka Ha ceiicMHYecKHe
BO3JIEHCTBHA TMOKAa3anH, 4YTO MPOYHOCTb /HLEBOH CTEHKH TNPH paCuETHOMH
ceifcMMUHOCTH 9 GanloB M NpH yyeTe H3HOca He obecneunBaeTcs.

W3 wusnoxenHoro cnenyer HeoOXOAMMOCTb PEKOHCTPYKLHMHM NpHuana.
PexoMeHzyeMblii BapHaHT pPeKOHCTPYKLHH - YCTPOHCTBO ILNYHTOBOH OTOPOYKH
nepel CyLIECTBYIOLIEH CTEHKOH C 3alONHEHMEM TMPOCTPAHCTBA MEXIY CTEHKaMH
rPYHTOM, pa3pe3 npHBefieH Ha pucyHke B.1 (6).

B.1.4 B pesynbraTte AHHAMHYECKOro pacyeTa 3KpaHHpoBaHHOro GonbBepka,
BbIMONHeHHoro no  nporpamme JIMPA, nomydeHs! cnemyloumme — 3HaueHHA

GNAYKTYaUHOHHBIX BHYTPEHHHX YCHNHIi HAa OUH METP JUTHHB! COOPYXEHMA :
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- H3rHbaoWHX MOMEHTOB Ana 06enx creHok M,=21,0 kH-M;

- YCHIIMS B OCHOBHOM (ITHHHOM) aHkepe Ry =72,0 kH u B xOpoTKOM aHKepe
R¢ =43 ,0 kH.

Nonyuennt  cnenyiouve  3Hauyerus  dddexTususiXx  Kko3dduuuenton
ceficMuunocth: Ay = 0,27; A,,=0,23; A, =0,23; 4,,=0,25.

B.1.5 OcratouHble BHYTpEHHHe YCHIMA B 3JIEMEHTaX KOHCTPYKUHH
onpefenedsl no nporpamme BOLVERK, paspaborannoii B JleHMOpHHHNIpOEKTE,
Vuer ceficMUueCKHX BO3AEHCTBHIT MPOU3BEAEH B COOTBETCTBHH C pEKOMEHAALIHAMH,
H3JI0XXEHHBIMH B pasfieNie 6 HacTosIlero AOKyMeHTa C NMOMOLIbI0 KOPPEKTHPOBKH
ko3¢ dunneHToB 60KOBOTO faBIeHNS IPYHTA.

B.1.6 Jlns yd4era nOCNEHROBAaTENBHOCTH BO3BEACHHA IJKPAaHHPOBAHHOTO
GonpBepka pacueThl BHINONHMINCE B COOTBETCTBMH CO CXEMOH, PEKOMEHAOBaHHOH B
noxpasfene 10.3  HacToswiero goxymeHTa. B TaGauue B.1 npuBemena ceoaka

OCHOBHBIX pe3yJIbTaTOB pacyeTa.

Tabnuua B.1 - Pesynbrarsl pacueta 00bIMHOTO H 3KpaHHPOBaHHOrO GONLEBEpKOB

Oran Waru6aromme MomeHThI,KH M AHkepHble ycunus, KH

Pacuera M, M, R, R, R,y

I - 924 - 326 -

II - 347 - 126 -

111 123 (-123] 44 (=44 -
v 230 71 73 30 103
\Y 551 276 180 98 278
VI 444 429 151 150 301

B.1.7 B pacuere no arany Il n3rnbxas xectkocTs 3xpaHUpyloied CTEHKH
npuHATa B THICAYY pa3 Gonslueil, 4eM Y JiMLEBOH. JTO MNO3BONAET ONpPEAENHTH
H3rubarolii MOMEHT B JIHLEBOH CTEHKE TONBLKO OT CHJIOCHOIO NaBleHHS FPYHTa.
Wsrubaiownii. MOMEHT B 3KpaHupyioweH crenke M,=-123 xH-M ¥ ankepHas
peakuus R, =—44 xH OT CHnoCHOro NaB/eHNs rpyHTa NPUHATHI PABHBIMH 3HAYEHHAM

MOMEHTa M AHKEPHOH peakuuH B NHLEBOH CTeHke. DTO H3ruGaiomuil MOMEHT
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«NpEefHANpsXEHUs»  SKpaHHpylolledl  CTEHKH M aHKepHas peaxuus
«npefHanpsOHKeHus» ANMHHOM (ocHoBHOH) Tard. IlposBnsercs TONBKO TpH
onpefeNeHuH  pe3yNbTHPYIOLIEro MOMEHTa B 3JKpaHHpyIolieil CTeHke H
Pe3yNbTHPYIOILETO YCHIIUS B JUTMHHON aHKEpHOH Tare.

B Tabnuue B.1 o603HaueHo:

- aTans! pacyera [-VI - B cooTseTcTBHY € nozapasnenoM 10.3;

-M, u R,-coorsercTBeHHo wu3rubaromnii MOMEHT B JIMLIEBOH CTeHKe
3KpaHHpoBaHHOro GonbBepka (OTOpouke) M pacTArHBaollee YCHIHE B KOPOTKOH
aHKEPHOH TAre;

- M, u R, - cooTBeTCTBEHHO H3rHbaloWIMii MOMEHT B 3KpaHUpYylOlleH CTeHKe
(ctapoit) W pacTtaruBaioliee YCHiHe B ANHHHON aHkepHoW TaAre (R,—HenonHoe
YCHIIHE 110 pe3yabTaTaM pacreyatku nporpaMmbl BOLVERK;

- R, x - nonHoe (pe3ynsTUpyIoulee) yCUNIHE B JIHHOMH aHKEPHOH TAre.

PesynbTipyiollive BHYTPEHHHE YCHIMA B CTEHKAaX M TArax, BBIYHC/ICHHbIE B
COOTBETCTBHH C peKOMeHAaUuuAMH noapasaena 10.3, pasHsl:

M, =123 +(551-230) = 444 xH-M;

M, =347 -123 + (276-71) =429 xH-m;

R, =44 +(180-73) =151 xH;

R, =126 -44 + (98 — 30) = 150 xH.

R,5=151+150 =301 xH.

ConocraBiieHHe nonydeHHbIX pe3yJbTaTOB C pesyibTaTamMy pacyera 110
Voarany (pacyer 3KpaHupoBaHHOro GonsBepka NO TPaOMLMOHHOH cxeMe,
COOTBETCTBYIOILEH OXHOBPEMEHHOI 3aCHINKe FPYHTA 3a JAUUEBYIO H 3KPaHHPYIOLLYIO
CTEHKH) TNOKa3bIBaeT, YTO yYeT NOCAeA0BaTeNbHOCTH BO3BEAEHHA COOPYXEHHS TPH
PEKOHCTPYKIHH MPUBORUT:

- K YMEHBIUEHHIO H3rubalolux MOMEHTOB B NULEBOH cTeHke (444<551) u k
YMEHBILEHHIO YCHIIHH B kopoTkux Tarax (151<180);

- K YBENIMYEHHIO M3rHbarollX MOMEHTOB B 3KpaHHupyolleit crenke (429>276)

¥ K YBENHUEHUIO PE3YNLTUPYIOKX yeunuit B JUIHHEEIX Tarax (301>278).
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JlanbHeHund pacyeT OCYLHECTBASETCA MO pEeKOMEHJALMAM HaCTOSILEro
nokyMeHTa. Heo6xoanMele NpoBepKH NMPOYHOCTH M YCTOMYMBOCTH BBITIONHSIOTCH
aHAJIOrMYHO  NpuMepy  pacyera npocroro  GonbBepka, H3NOXEHHOMY B

MIPHIIOXKEHHH A.
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Mpunoxenne I'
(cnpaBouHoe)

[Ipumep pacuera obweii ycroitunsocrit GobBepKa 10 KPYrIOUMAHHAPHYCCKIM
NOBCPXHOCTAM BPALLEHHS Ha ceiicMUYecKoe Bo3xciicTBIE

I'.1 Hcxoausble panusie

1.1 Coopyxenue BbLINONHEHO B BHIOE 3aaHKEPEHHOro 6oOnNbBEpKA M3
CTanpioro wnyHta. McxoiHble reoMerpHueckHe napaMeTphl  COOPYXEHMS,
IKCIIyaTALHOHHBIE HAIPY3KH M reoflorH4eckuii paspes, HeoGXoaUMBbIE JUIs pacyeTa

of1ueit ycToHuMBocTH, npuBeAeHs! Ha pucyHke I.1. Kiace coopyxenus — II1.

3,300 -

E X — q’gy =14°
0.500 (98% obecnew) Oz | . - =
Rt T} o T

10,0, . 10,0

1+4 - wxdp cnos rpynra no tabnuue I'.1;

0,; O; - UEHTPBI KPYTJOUMAHHAPHYECKMX TOBEPXHOCTEHl COOTBETCTBEHHO ANs
CTaTHYECKOro U cefiCMMYECKOro pacyueTos; '

--- -nonoxeHue TepedOPMHPOBAHHOR CXeMBl M  KPYMJIOLMIHHAPHYECKas
MOBEPXHOCTH BpalleHHA 1S pacyeTa Ha ceficMH4eCcKoe BO3AEHCTBHE.

Pucynok I'.1 - PacuerHas cxeMa COOPYXEHHS K nporpamme KREJ
(3KCnlyaTauMOHHble HArpy3KH YCNOBHO He OKa3aHbl)
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I'.1.2 HaumenoBanue rpyHTOB U HX pacyeTHbIE XapaKTEPHCTHKH NPUBENEHBI B
Tabnuue I'.1

Tabnuua I'.1-PacueTHble XapakTepUCTHKH TPYHTOB

Iudp HaumeHoBanue O61BeMHLI Bec, kH/M® 37, Cn
cnos IpyHTa Y ac. 7 e38. rpan. | x[la
1 CxanbHblii rpaBuiiHO- 18,0 - 35 0

NECYaHblil IPYHT BbILLE
YPOBHS BOZBI

To ke, HHXXe ypOBHS BOJbI - 10,0 35 0
3 I'paBniiHBIit PYHT C rajabKoi, - 10,0 34 0
6uTOl paKyieH, C rTec4aHBIM
3aNoHHUTENEM
4 Wn ¢ rpaBuem, ranckoi, - 5,6 14 3
pakywe# jo 20%

Kak cnenyer u3 pucynxa I'.1 v Tabmuust I'.1, B OCHOBaHHM COOpPYXEHUA
PacnoioxeH cloi crnaGeiX TPYHTOB - HIOB.

Heobxonumo orMmeTuTs, 4Yro cornacHo CHull 2.02.02-85 «OcHoBanus
THAPOTEXHUYECKHX  coopyxenuity u  PJ 31.31.55-93 «Huctpykuus  no
NPOEKTHPOBAHHIO MOPCKHX TpPHYAIBHBIX U OeperoykpemuTeNnsHbIX COOPYXKEHUH»
npH pacyeTe oblueit yCTOHYMBOCTH MO KPYFNOUMIMHAPHYECKHM MOBEPXHOCTAM
CKOJbXEHUS KOod(HUMEHTBl HAAEeXKHOCTH MO Harpyske, I'PDYHTY W Marepuany
NPUHHUMAIOTCA PaBHLIMH e€AMHMUe. T.e. pacdeT NPOU3BOAMTCS NPH HOPMATHBHBIX

3HAYEHUAX HArpy30K M XapaKTEpUCTHK IPYHTOB.

I'.2 Pacuer ofmeii ycToii4MBOCTH COOPY’KEHHS IPH OCHOBHOM COMETAHHH
HATpy30K

I'.2.1 Pacyer BbimonHsercs mno BeYMCAHTENLHOH nporpamMMe KREJ,
pa3pa6oTaHHOl JIeHMOPHUMIIPOEKTOM. BBUIM BHLIMONHEHEI PacueThl NO pexXUMam
KREJ-L, KREJ-AK u npu COBMECTHOM HCIONB30BAHUH YKA3aHHBIX PEXHMOB.
Haumensiune x03¢QQHUMAEHTH ycTOHYMBOCTH OBUIM MOY4EHB NMpH pacyeTe M0
pexumy KREJ-L, uto cornacyercs ¢ pekoMeHnauusaMu o6 HCNONL30BaHHH PeXHMa

KREJ-L npu Hamu4uH B OCHOBAHMH COODYXEHHs cios cnaboro rpyHra,
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M3MOXKEHHBIMH B MHCTPYKUHH MO HMCIONb30BaHHIO nporpammsl KREJ. Pacuers
BLIMOMHANUCE NPH PA3NIHYHBIX KOOPAMHATAX HAYaNbHOrO LIEHTpA BpAIUEHHS H
KOOPAMHATAX TOYKH, Yepe3 KOTOPYIO AOKHEI NPOXOAUTH BCE KPUBLIE CKONbXERHS.
Huxe npuBeneHs! pacneyaTky HCXOMHBIX faHHbIX (Tabnuust I'.2-I".7) u pesynbratoB
paciera no pexumy KREJ-L (tabnuuwt I'.8-I'.9) nna nHaubGosnee HEBBIFOAHOTO

cnywas.

Tabnnua @2 - Kommvenrapiu

TTPUMEP PACYETA
CTATHKA
KREJ-L

Tabmua I3 - ObLuye gaHHbIe

MNosuums Hanmenosanue BE/THYAHBI Pasmeprocms | Bemumna
1 LHar y3meHeHHA NONOXEHUS LIEHTPa BPaLICHAS M 1
2 MHHUMANEHO TpebyeMbIii KoodHLIEHT 6p 0
YCTOHYHBOCTH
3 Cpox cinyx0Obl coopyKeHust ron 0
4 Abumicea KoprioHa M 0
5 Omnverxa kopaoHa M 330
6  |Omverxamna M 925
7 | AGipicca HAYANBHOTO LIEHTpa BpALLEHHS M 0
8 | OmMerka HAUANBHOTO LIEHTPA BpALICHYS M -5.00
9 | KoopapHaTh1 TOUKH, BhiiLe KOTOPOi KpHBbIe
CKQIbXEHH S IPOXOUTS He MOTyT: -abimcca M 0
-OTMeTKA M -14.40
10 | KoopauHars! ToHI04, Hepes KOTOPYIO IOJDKHBI
TIPOXOIUTS BOE KPHBBIE CKONBKEHNS: -ab1pioca M 2500
-OTMeTKa M -330
Tatmina I"4 - KoopauHaTs! CKBXHH
TMosuups HanmMeHoBaH e BEMHUVHBI Pasmepriocts | Bermumna
1 Abmuicea 1-1 cKBaKHHBI €O CTOPOHB! TEPPUTOPHH M -100
2 | Abmicca 2-i CKBDKMHBI CO CTOPOHBI TEPPHTOPHH M -200
3 Abuyicca 1-i CKBDKHHBI CO CTOPOHSI AKBATOPHH M 75
4 | Abupicca 2-H CKBKHHEBI CO CTOPOHBI AKBATOPHH M 150
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Ta6mana I'.5 - Ormcarue reanori4eckoro paspesa Ha TeppHTOpHH

Hindp Onmverxa ciios rpyHTa (M) MCTUKH CJIOEB
cnos | MOJHHHH no 1-i no 2- YIONIBHYT. | CuefvieHue | OObeMHbIH
KOPIOH2 | CKBDKWHE | CKBXHHE | TpeHHs Bec
(pan) | (d) | (xHAC)

1 330 330 330 35 0 180
2 0.50 0.50 0.50 35 0 100
3 925 -730 -540 34 0 100
4 -19.00 -19.00 -19.00 14 3 56

Tabmaua .6 -OrvicaHne reosiori4eckoro paspesa Ha akBaTophu

lugp Onverxa cios rpyHTa (M) XapakreprcTixe CIIoeB
cost TIO JIMHHHA no 1- o 2-i YIONBHYT. | CreIvieHne | OOBeMHBIH
KOpHOHAa | CKBaIMHE | CKBXMHE | TpeHHA BeC
(pan) | (d1) | (i)
3 925 925 925 34 0 100
4 -19.00 -19.00 -19.00 14 3 56
Tabmaua I.7 - PaBHOMepHO-pacIpe/ieNieHHbIe HATPY3KU
HirencHBHOCTD Tonoca Paccrosmye
Harpysku Harpy3ku OT KOpROHA
(HM) ™) ™)
15 625 0
30 10.50 625
40 6.00 16.75
60 1e3 275
Ta6mua I".8 - Peaynerars! pacuera
Koodwpuument Moment MomeHT Koopayhars! nenrpa HUA
YCTOHYMBOCTH | yJepHMBaIOLIWii | noBopaymBatolyii| abupeca | ormmerxa pammyc
(kH- m) (&H-M) (M) (™) ™M)
1.110 71980 64837 0.00 -5.00 2634
1.097 70855 64615 032 -4.05 2636
1.102 71075 64524 0.63 -3.10 2642
1.092 70501 64557 0.95 215 26.51
1.087 70345 64721 126 -120 26.64
1.09 71265 64995 1.58 025 2681
1.107 72366 65377 1.89 0.69 27.02
1.120 73738 65858 221 1.64 2726
1.134 75343 64429 252 259 2753
1155 77496 67078 284 354 2784
1.176 79580 67687 3.15 449 28.18
1.201 81513 67878 347 544 28.55
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Tabmiua I"'9 - KoopauHars! ToUKH, Yepes KOTopy:o
TIPOXOAT BOE KPHBbIE CKONBIKEHHS

Koopaunarsl To4KH, uepe3 KOTOPYIO MPOXONAT BCe

KpHBbIE CKQJILXEHHUSA
abuyioca (M) omMeTka (M)
-25.00 330

.22 Tlposepka ofme# yCTOWYMBOCTH COOPYXEHHS BHINONHAETCS 1O

dopmyne

Ve MysLelde pp )

n

rie M, ¥ M ,- COOTBETCTBEHHO MOMEHThI CABHIAIOLINX M YACPXKHUBAIOUIUX CHII
OTHOCHTENLHO HEHTpa KPYFNOUMIHHAPHYECKOH IOBEPXHOCTH;

¥ - K03hGHLHEHT coueTaHni Harpy3oK;
¥ - kK03hduuKeHT ycnosuil paboTst;
¥y - KO3QQHUHEHT HalleXXHOCTH MO OTBETCTBEHHOCTH COOPYKEHHS;

¥ de - ROTIONHUTENBHEIA KO3 ULMEHT yc0BUi paboT.

flpy pacuere Ha OCHOBHOE COYETAHHE Harpy3oK 71.=1,00; ¥ .=1,15;
Yn= 1,15; 7dc=l’05'

W3 ¢opmyner (I'.1) cnepyer, uro ofIuas yCTOHYHMBOCTL COOpPYXEHHMA MO
KPYTJIOUHNHHAPHYECKHM MOBEPXHOCTAM CKOJNBXKEHUS NpPH OCHOBHOM COYETaHHH
Harpy3ok obecnmeuuBaeTcs, eciM  BbIMONHseTcs  ycnosue K =095, rne
K =M,/ M, X03b)ULUHEHT yCTOHYHBOCTH.

Kak cnenyer M3 pesynbratoB pacyera (tabmuua I.8), monyueHHSIH

HauMeHbHH KodpduuueHT ycroifumBocth K =1,087 npessiilaeT MHHHMAbHO

tpebyemsrit K =0,950. O61was ycroitunBocTs npyyana obecrneynBaeTcs.
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I'.3 Pacuer obmeii ycToiiYHBOCTH COOpy:KeHHSi NpH oco6oM coueTanuu
HATPY30K

I'.3.1 PacuerHas ceiicMHYHOCTH ANA coopyxeHus - 9 Gannos. CeiicMuueckne
BO3Z€iiCTBHE NNPHHATO FOPH3OHTANBHBIM H HaNpaBAeHHbIM B CTOPOHY aKBATOPHH.

I'.3.2 Pacuer oOweii ycToHYHBOCTH 'c y4eToM CeHCMHUYECKHX Harpy3ok
BBINOJIHAETCA MO criocofy TNOBOPOT2 pacyeTHOH CXeMbl COOpYXEHHSA Ha

CeiicMU4eCKHil yroll g, B COOTBETCTBHH € n.9.7 Hacrosmx Pekomenaanmii,

OddexrrBHBIH K03 dHIMEHT ceficMUYHOCTH onpeaensercs no ¢popmyine (9.2)

Ayy=025-0,42,4= 0,24.

Ceitcmuueckuii yron ¢, onpegenserca no ¢popmyie (9.5)

ey=arctg 024 =14°.

HpOPBBO).IHTCﬂ HaKJIOH TIOBEPXHOCTH IpHYaJla M [JHA Y T@pHYala Ha

ceficMuueckuit yron gy, (1. 9.8), a Takxke KOppEKTHPOBKa BECa IPYHTa, Beca Ipy3os

Ha npuyane (11.9.8) 1 yrnos BHyTpeHHero TpeHus rpyHTos (1. 9.8).
IepedopmupoBaHHass pacueTHad CXeMa COODYXEHHs  NpeAcTaBlieHa

MyHKTHpOM Ha pucyHke I'.1. Ilo cpaBHeHHIO C pacyeTOM Ha OCHOBHOE COYETaHHe

usmenensl tabmuusl IS (I'.13), T.6 (I'.14) u TI'.7 (I'.15). Huxe mnpuseneHs!

pacrniedaTku HCXOAHbIX AauHbIX (TabGmuust I.10-I.15) u pesynsraTtoB pacuera no

pexiMy KREJ-L (tabnuupt I".16-T".17).

TabmnaI'.10 - KommeHTapiu

IPUMEP PACUYETA
CEMCMHUKA 9FBAJLIOB
KREJ-L
Tabmmal.11 - Obume naHHbIe
Mosyums HavimeroBaHYe BeTHUHHBI PaameprocTs | BemmunHa
1 I lar H3MeHeHNs NONOoXKEHUA LIEHTpa BPALLIEHHA M 1
2 MunHManeHo Tpebyemblit Ko bHLIEHT 6p 0
YCTOMYHBOCTH
3 Cpok city»xOb1 coopysKeHHs ron 0
4 AbLpicca KopaoHa M 0
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npoaomkerne Tabuuisl .11

Tosuun Haumenosanve BeTMHHHE Pasmeprocts | Bermyima
5 Omvernia kopaioHa M 330
6 OrMerxa aHa M 925
7 | AbLicca HAYATBHOIO LIEHTPA BPAILEHHS M 0
8 OmveTia HauanbHOIO LIEHTPA BpaLLeHHs! M -5.00
9 KoopayHatii To4KH, BbILLE KOTOPO# KpHBbIE
CKQIIbKEHHS TTPOXO/IATE He MOryT: -adimcca M 0
-OTMeTKA M -14.40
10 | KoopasHaTh TOKH, Yepes KOTOPYHO JODKHBI
MPOXOIHTS BCE KPHBbIE CKONBKEHHs:  -abipicca M -25.00
-oTMeTKA M 330
Tabmiua I".12 - KoopmHars! cKBaxuH
anmwi HanmeHoBanvie BelHYHHE] PasmeprocTs | Bemmupna
1 Abuycca |- cKBaXHBI CO CTOPOHB! TEPPUTOPHH M -10.0
2 Ab1mcca 2-f CKBXMHBI CO CTOPOHEI TEpPHTOPHH M -200
3 [Abuscca |-H CKBIGHBI CO CTOPOHBI AKBATOPHH M 75
4 Abiwicea 2-i CKBIHHBI CO CTOPOHB! AKBATOPHH M 15.0
Ta6maaI".13 - OnricaHye reosiori4eckoro paspesa Ha TepPHTOPHH
udp Omverxa citos rpysra (M) XapaKTepuCTHKH CII0EB
cnofd | noJsmHAK no 1 no 2-i YIOABHYT. | CLEIVICHHE | OOBEMHbIT
KODIIOHA | CKBKMHE | CKBKWHE | TpeHHs BEC
(pan) | (1) | (<HA)
1 330 5.70 810 33 0 18.55
2 0.50 290 530 33 0 1031
3 925 -4.90 -0.60 32 0 1031
4 -19.00 -16.60 -1420 12 3 57
Tabmua I".14 -OncaHye reanorH4eckoro paspesa Ha akBaropHH
Hlndp Omverxa crost rpywra (M) XapaKTepHCTHIH CTIoeB
cos | 110 JMHHH o 1-i no 2-4 YTONBHYT. | CLefuieHue | OObeMHBIA
KODIOHA | CKBOKHHE | CKBKHHE TpeHHst BeC
(pan) | (d) | ()
3 925 -11.05 -12.85 32 0 1031
4 -19.00 -20.80 -2260 12 3 577
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TabmuaI.15 -PaBHOMepHO-pacipe/ieNeHHbIE Harpy3ku

WurencusHocTs Tonoca Paccrostue
Harpy3ku HaIpy3Ku OT KOpIIoHa
(<HA) (M) ()]
15.46 625 0.00
3092 10.50 625
4122 6.00 1675
61.84 1e3 22775
TabmuaI".16 - Pesynurarst pacyera
Koopprmenr MomeHT MomeHTt Koopmitars! uextpa HUS
YCTORYHMBOCTH | YASPXHBAIOIMHA | TTOBOpaYMBAIOILWH | abipicca oT™eTKa pamHyc
(H- ™) (xH- ™) ™) (™) ™)
0914 57215 62623 0.00 -5.00 2634
0.892 56030 62788 032 405 2636
0.880 55555 63095 0.63 -3.10 2642
0.864 54890 63527 095 215 26.51
0.854 54695 64040 126 -120 26.64
0.847 54764 64661 1.58 025 2681
0.838 54821 65384 1.89 0.69 27.02
0.834 55217 66168 221 1.64 2726
0.835 55992 67018 2.52 2.59 2753
0.831 56449 67917 284 354 27.84
0.845 58102 68787 3.15 449 28.18
0.862 59996 69634 347 544 28.55
0876 61731 70465 378 6.39 2895
0.898 64006 71262 4.10 734 2937
0.940 67733 72030 441 829 29.83
0.968 70436 72774 473 924 30.31
1023 74741 73081 504 10.18 3082
1.102 80233 72830 536 11.13 3135

TabmuaT.17 - KoopamHars! TOUKH, Yepes KOTOpyto
TIPOXOST BOE KPHBBIE CKOJTbKEHHS

Koopymarel Touia1, uepe3 KOTOpytO MpOXONAT Bee

MBbIE CKOMEKEHHA
abupcca (M) omveTka (M)
-25.00 330
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I'3.3 IIpn pacuere Ha ocoGoe coueTaHHE Harpysok y,c=0,90; yc=l,15;
Yu=b15 ¥ 4.=1,05. U3 ¢opmynsi ([.1) cnenyer, yro obwas ycroH4yMBOCTb

COOPYXCHHA NO KPYrNOUHNHHAPHYECKHM NMOBEPXHOCTAM CKOJBXEHHUS NpH ocobom

couyeTaHuH Harpy3ox obecneynBaeTcs, eciy BbINoNHAeTcs ycnosue K > 0,857.

Kak cnenyer u3 pesynbratoB pacueta (Tabnuual.16), nonydenustii

Haumenbluii  ko3pduuueHT yctouusoctd K =0,831 MeHblle MHHHMAIBHO
tpeGyemoro K =0,857 npumepHo Ha 3%, 4YTO HaxOAWTCA B NpeAenax TOUHOCTH

MCIONIb30BAHHEIX ~ CrI0CO60B  pacdera. JlonmycTHMO  cyMTaTh, 4To o6was

YCTOHYHBOCTB NpH4alia obecreuuBaeTcs.
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TMpuaoxenne J{
(cmpaBouHoe)

YIIPOlllel"lblii ajropuTm npeaBapHTEeIbLHOrO pacuera coopy)xeum‘i
THNA ((601";[!6[)!()) c yuerom ceHcMHKH

1. B HacToslleM NpPHJIOXEHHH NPHBEAECHBl PEKOMEHIAIMH IO BHIIIONHEHHIO
YNPOIIEHHOTO TNpeABapUTENbHOr0 pacuera OONBBEPKOB € Y4eTOM CEHCMHKH,
COrNacoBaHHblE ¢ NOCNEOBATENLHOCTBIO, YKA3aHHONH B TNYHKTe 4.2 OCHOBHOW
yactu PJI.

2. DpdextuBHbie  k0apdHIMEHTH!  celicMHYHOCTH  1uyia  GokoBoro
aKTHBHOrO Asa M TIAaCCUBHOIO A>p aBleHuii onpeaendorca no dopmynam (7.7) u
(7.8), a nna pacyera obuleii ycroitunBocT Aasy- no gopmyne (9.3).

3. OcTaTouHBle COCTaBNAOLIME BHYTPEHHHX YCHIWH B HECYIIMX 3leMEHTax
3aaHKepeHHOro GoJbeepka (W3rMGalOMMX MOMEHTOB B JIHLIEBOH M SKPaHHPYIOUIMX
cTeHKax Mocm, pacTArHBalOIMX YCHIMI B aHKEPHBIX TArax Rocm) onpepensiorcs no
nporpamme BOLVERK npy ncnons3oBanuu k03¢ GHUHEHTOB 60KOBOTO NaBNEHUA
rpynta A'au A’p, BHIYHCIIEHHBIX C yueToM ceiicmuxu no dopmynam (7.3) u (7.4) unu

NPUHATHIX MO rpadukaM Ha puc. J.1, [1.2.

s | $=0,667¢, HO He Oonee 30°
R 094 ]
0,8 l ~ ,/ A
[oapge ’
0.5 ] E;& S
» ! AY ) —
0.4 1] L
B | T 1
0,3 e
0,2 = T—=—] (9=40°
- ol I
0,1 ®=35
0 L} L] L]
0 005 01 045 02 025 03 035 04 045 0,5
Asa
Puc.[.1 — I'pagux 3aBHCHMOCTH xo3pduuMeHTa rOpPH3OHTaNLHOR

" s
COoCTap/IAlollEl aKTHBHOrOo OCTaTouHOro Jamieuus A'a or 3ddexTusHOro
xoahpuHeHTa ceHCMHYHOCTH Asa
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Puc.J1.2 - I'pacpmx 3aBUCHMOCTH ko3¢ dunmenTa rOpH30HTAILHOM

- s
COCTaBNAIOLIEH MACCHMBHOINO OCTaTOYHOro nasnewus Ap oT adexTuBHOro
ko3¢ dunmnenra ceHiCMUYHOCTH Aap

ﬂ.ﬂﬂ npeaBapUTENbHBIX OLUEHOK OCTATOYHBIC COCTaBJAIOUIHE BHYTPEHHHX

YCHIHIi JOMyCKaeTcs onpeaensts no popmynam

Mocm = KM'Mo; (II])
Roem = Kr Ry, 1.2)

rae Ky, Kp— x03dduunents:, yuynTsBalOWMe BIMAHHE CEHCMEKH, OmpelelseMble
no rpadukam Ha puc.[[.3;
M,,R, — u3ru6aloLIMii MOMEHT M YCHJIME B AHKEDHOH TSAre NMpH CTAaTHYECKOM
pacyerte (be3 yyera ceficMHKH).
4. QnyxTyalHOHHBIE COCTABNAIOLIME BHYTPEHHHX YCHIMA B Hecymux
JNleMeHTaX 3aaHKepeHHOro OoJibBepKa JHOMyCKaercs NpHHUMATh B JONAX OT

npHupauieHHs OCTaTOYHBIX COCTABJAIOIMX IO GopMynam

M(j) =0,1-(Myem—M;) = 0,1 'Ma'(KM_l); (a.3)
Ryp = 0,5(Roem—Ro) = 0,5-Ry(K—1). 14)
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Puc. /1.3 — T'paduxn 3asucumocts kodduunentos Ky u Kp
ot s¢pexTnBHOro K03 PhuLHEHTa CEIHCMUIHOCTH Aoa.
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Ipnaoxkenue E
(cnpasounoe)

Mepetens pecomenayeMsiX BHIMHCAHTENALHBIX APOTPAMM

Hassauue nporpammei

H wndp

Bouinonusemstii pacyer,
coraacuo n.4.2

—
PaspaGorunk

[MporpamMHBIH KoMK
pacyera KOHCTpYKLHI Ha
NpOYHOCTH

(JIMPA-TIITIT AITDKBK,
MHPAX,
JIUPA-WINDOWS).

OnpezneneHue celicMu-
4ECKHX Harpy30K
GnyKTyauHOHHBIX
COCTaBNSAIOIUMX
BHYTPEHHUX YCHIIHH B
3NeMeHTaxX KOHCTPYKLHH

Hayuno-uccnegosa-
TeNBCKUH UHCTUTYT
aBTOMAaTH3HPOBaHHBIX
CHCTEM B CTPOHTENLCTBE
I'ockoMrpafoCcTpoUTENh-
CTBa YKpaHHBb!

ITporpamma cTaTHYECKOrO
pacueTta 6onbBepka
(BOLVERK, BOMAIN)

Onpeaenenue 6okoBoro
JlaBNieHyUs IPYHTA U
OCTaTOYHBIX BHYTPEHHUX
YCHAIHiA B JJIEMEHTaxX
KOHCTPYKLIHH, POBEpKa
YCTOHYHBOCTH Ha
MOBOPOT BOKPYT TOYKH
Kpennesns aHkepa

JleHMOpHUHNIPOEKT

IMporpamMa pacuera
YCTONYHBOCTH 11O
KPYIOLUNMKHAPHYECKAM
MOBEPXHOCTAM
ckonexenus (KREJ,
KRMAIN)

ITposepka o6ei
ycToiiuiBoCTH GoNbBEpKa

JleHMOpHHUNIPOEKT
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Npunoxenne X
(pexoMenayeMoe)

3AKJIIOYEHHUE O CENCMOCTOMKOCTH COOPYIXEHUS"

1. Mopckoii Toprossliii nopt IMerponasnopck-Kamyiarckuit
- 2. HaumenoBaHHe coOOpyKeHHs Ipuvan Ne 3

3.Ton crpouTenncTba (pekoHcrpykuns) 1955-1956 (1957,1980)

4. Koncrpykuns  3aaHKepeHHBIA 601bBEPK M3 CTATBHOTO WIMYHTa

5. TpeGyemblii ypoBeHb celicMOCTONHKOCTH COOPYXKeHHS 9 6ayioB

6. IIpoexTHbIii ypoBenb ceiicMocToiikocTH coopyxkennsi 8 Gamios

7. Jannble 06 3KCNIyaTalHOHHON HAEXKHOCTH COOPYXKEHHS

CoopyX€HHE TEpeHECNo JBa CHIBHEIX 3eMieTpsAceHusa: B 1959r.
HHTEHCHBHOCTBIO 7~8 GamnoB; B 1971 r. uHTeHCUBHOCTBIO 7 6amnoB — 6Oe3
noBpexAeHui. 3a BpeMs 3KCIUTyaTallHM He HaGMIoJanoch aBapHAHBIX CHTYalHi,
CBA3QHHBIX C MOBPEXCHHAMH HECYLIUX 3JIeMEHTOB KOHCTPYKLHH.

8. TexHH4yeckoe COCTOSIHHE COOPYKeHHSl B II€IOM, YCTAHOBJIEHHOE IO
pesynsrataM  ofcnenoBaHMH, OLeHHBaeTcs Kak  paGotocrnocobHoe — NpH
orpaHu4yeHHsax coriacHo usBeueHHio Nel ot 30.10.97 r., KOppO3HOHHBIH H3HOC
NHUEBOH CTEHKHM cocTtaBisdeT 25%, NOBpexIeHHHl HeCyIMX KOHCTPYKTHBHBIX
3JIEMEHTOB COOPY>KEHHS HE BBISBIIEHO,

9. AnaanTHuecknii ypoBenb ceiicMOCTOIKOCTH COOpYXEeHHSA YCTaHOBJEH
Ha OCHOBaHMH DacyeToB, BBLINOJHEHHBIX B COOTBETCTBHH C JAeHCTBYIOWIMMH
HopMaTuUBHBIMM JokyMeHTamH: CHHITII-7-81* «CrpoutenscTso B celicMHYeCcKHX
pafioHax», Munctpoit Poccun, M., 1995r.; PI31.31.55-93 «WHcTpykuus no
MPOEKTHPOBAHHIO MOPCKHX NpPUYANbHBIX H GeperoyKpenuTeNbHBIX COOPYXXEHHH»,
CotoaMopHuunpoekt, M., 1993 r.; «BpeMeHHble peKOMEHAAUWH MO pacyeTy Ha
CeliCMOCTORKOCTb 3KCMNyaTHPYEeMbIX MpHYalbHLIX COOPYXXEeHHiH», BnaauBocTok,
JHUMO®, 1998 r.

Pacuerst BBIMOTHANHCH no BBIYHCIIHTENBHBIM nporpamMam
Jleumopuuunpoexra BOLVERK u KREJ.

Ipu pacdetax NpHHATO: ry6yHa y npuuana — NMpPOeKTHAsA; KOPPO3HOHHBIH
W3HOC JIMLIEBO# CTEHKH — 25%; OCTAaTOUHBIH CPOK CIIyxObI coopyxenns — ao 10 ner.

B pe3ynsTaTe pacyeToB yCTaHOBJIEHO:

—~ MpH OCHOBHOM COYETaHMH Harpy3ok (0e3 yuyeTta ceHCMHKH) BBINOJHAIOTCA
BCE YC/IOBHSA NMPOYHOCTH H YCTOHYMBOCTH;

— nip 0co6OM COYETaHHMM HAarpy3oK € YYETOM pacqHeTHOro CeHCMHYECKOro
BO3EHCTBHA M OCTaTOMHOrO cpoka ciykOsl coopyxeHHs MeHee 10 ner

67



BBINOJIHAIOTCA BCE YCIOBUS MNPOYHOCTH W ycToduuBoctH. Ilpu arom, B ciyuae
3eMJIETPACEHHA HMHTEHCHBHOCTbIO 9 6annoB (BEPOATHOCTH KOTOPOFO, B TEYEHHE
OCTaTOMHOrO Cpoka cnyxObl Menee 10 Jer, HuXke pacyeTHOH) B COOpYXEHHH
BO3MOXHO BO3HMKHOBeHHe JAechopMauuil, TPEUIMH M MOBPEXAEHHH OTAENbHBIX
3JIeMEHTOB, 3aTPYAHAIOIMX MAW BPEMEHHO NPHOCTAHABAMBAIOWIMX HOPMANILHYIO
3Kkcnayatauuio, yro  gonyckaercs  CHullll-7-81*  ans  coopyxenui,
IKCNyaTHPyeMbIX B ceHCMMYeCKHX palioHax, W COrlacoBaHO C OPraHoOM
rocHanzopa — MAII [Nerponasnosck-Kamuarckuii.

10. 3axniouenne o ceiicMOCTOIKOCTH COOpYXKeHHS

@akTH4eCKHH YPOBEHb CEHCMOCTOHKOCTH COOpPYXEHHs, YCTAaHOBIEHHBIH Ha
ocHoBanuK NaHHbIX nN. 7, 8 B 9, oleHNBaeTcs KaK JOCTAaTOYHBIA I KCIITyaTalluH
B ceficMuyeckux ycnosusax IlerponaBnoBck-Kamuarckoro po maTel MOCHERYIOLIEro
OCBH/IETENILCTBOBAHUA, YKa3aHHOro B CBUAETENBCTBE O FOXHOCTH.

Opranusaums - KOHTpoJep

HicnexkTop (3xcnepT
no ceficMi4ecKHM BOnpocam)
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