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BBEJIEHUE

Hacrosimee Ilocobue paspabotaHo B paszButue oOmmx mnonoxenuii CII
63.13330.2012 «beroHHble U Kene300€TOHHbIE KOHCTPYKIUU. OCHOBHBIE IMOJIOKEHUSI.
AxtyammsupoBanHas penakius CHull 52-01-2003» mo mpoeKTHPOBaHUIO KPETUICHHH K
OETOHY IO THUITY 3aKJIaHBIX JIeTalleil ¢ TOMOIIbIO aHKEPOB, YCTAHABIMNBAEMBIX B TOTOBOE
OCHOBaHHUE U3 TSKENOro OeToHa (aHKEPHBIC KPETIJICHHS).

Pa3Butre TexHOMOTHH B CTPOUTEIBHON cepe MpUBEIO0 K BHEIPEHUIO HOBBIX
KOHCTPYKTHUBHBIX PEIICHHIN M0 CONPSIKEHUI0 HECYIIUX M OrPaKIAIOIIMX 3JIEMEHTOB
3/IaHUs, a TaKKE KPEIJICHUI0 O00OpYIOBaHMS C NMPUMEHEHHUEM HE TOJBKO 3aKIaIHBIX
JeTaneil, HO U aHKEPOB, YCTAHABIMBAEMBIX YK€ B TOTOBOE€ OCHOBAHHE, YTO IMO3BOJSET
3HAUYUTENIbHO TMOBBICUTh TOYHOCTh MOHTaXa, CHU3UTh METAJUIOEMKOCTh Y3JI0B
KpEIJICHWH, TOBBICUTH CKOPOCTh MOHTAaXHBIX paboT. BMmecte ¢ Tem, paboTa Takux
aHKEpPOB OTJIMYAETCA OT 3aKJIAJHBIX 3JEMEHTOB, UYTO TpeOyeT yyeTa MpU pacyeTe H
KOHCTPYUPOBAHUHU.

[IpumeHenne moONOXKEHUM W MeTOAUMK Hactosimero IlocoOust  Mo3BOJIUT
OCyHIeCTBISATh A(P(HEKTUBHOE KOHCTPYMPOBAHHE AHKEPHBIX KPETUICHWH, pa3Menias
AJIEMEHTHI KPEIUJICHUsS B Pa3IMYHBIX YCIOBUSX M KOH(MUTYypalusax, Ha OCHOBE yueTa
KOMIUIEKCA CHJIOBBIX (DAKTOPOB, a TaK:Ke 0COOEHHOCTEN OETOHHOTO OCHOBAHUS.

CnenyeT oOTIMYaTh aHKEPHBIE KPEIUICHHS K OETOHY C TOMOIIBI0 aHKEPOB
(OoNTOB), 3aKJIAHBIX JIETANCH, YCTAaHABIMBAEMBIX B OCHOBAaHUE 0 OETOHUPOBAHUS U C
MIOMOIIIbIO aHKEPOB, YCTaHABIMBACMBIX B TOTOBOEC OCHOBaHHE (MIOCTyCTaHABIIMBAaEMbIC
aHKEPHI).

B Hacrosiiiee BpeMsi IOCTYCTaHABIMBAEMbIE aHKEPHI SABJISIIOTCS HOBBIM U3JIEITUEM,
TpeOOBaHUSI K KOTOPOMY HE pErIaMeHTHUPOBAHBI JIEUCTBYIOIIMMU HOPMATHBHBIMU
JIOKYMEHTaMH, B CBA3U C ATUM HMX NPUTOJHOCTh K MPUMEHEHHUIO OCYLIECTBISETCS Ha
ocHoBaHMU TexHHueckoil oneHkun (TO) mo Ttexauueckomy cBuaeTenbcTBy (TC),
BbiIaBaeMoMy DAY «DIICy». Ha ocHOBaHUYM OIEHKH HOBOM MPOAYKIIMM MOITBEPKAAIOT
AKCIUTyaTAllMOHHBIE ~ XapaKTEPUCTUKH, BIUAIOIMIME Ha O€30MacHOCTh aHKEPHBIX
KpEIJICHUH, B TOM YHUCJIE MEXAaHUYECKUE XapaKTEPUCTUKH.

[Tpu pazpabotke manHoro Ilocobust MCIOMB30BATUCEH 3apyOeKHbIE HOPMATHUBHBIC
JOKYMEHTBI B KadecTBe Oas3bl i rapMmoHusanuu [1-3], a Taxke Y4YUTHIBAIHCH

pa3pabotku u uccinenpoanus HUMXKD um. A.A. I'Bo3nesa [4-6].
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[Tocobue pazpaborano aBropckuMm kojuiektuBoM HUMKDB um. A.A. I'Boznea AO
«HUL «CtpoutensctBo» (k. T. H. A.H. bonaros, k. T. H. [[.B. Ky3eBanos, k. 1. H. C.W.

WBaHoB, k. T. H. A.3. Cokypos, unx. P.P. Kynuxes).



1 OBJIACTbh IPUMEHEHUS

Pexomennanuyu HacTOSIIET0 MOCOOUS PACIPOCTPAHSIOTCS Ha TMPOEKTHUPOBAHHE
AHKEPHBIX KPEIUICHUH JJIi CTPOUTEIBbHBIX KOHCTPYKIHUA M 00OPYIOBaHUS C MOMOIIBIO
AQHKEpPOB, YCTaHABJIMBAEMbIX B T'OTOBOE OCHOBAaHHME M3 TSDKEJIOro OETOHA Kiacca Mo
npouHoctd B15-B60. [Tocobue pacnpocTpaHsieTcs Ha MPUMEHEHHE aHKEPOB, UMEIOIIHNX
HEOOXOJUMBIE JJI pacueTa JaHHbIE, MOJYYEHHBIE MPOU3BOJUTEIEM B YCTaHOBIEHHOM
3aKOHOJIaTEJIbCTBOM MOPSJIKE.

Hacrosimiee mocobue ycTaHaBIMBaeT TPeOOBAaHHS K pacyeTy OJWHOYHBIX aHKEPOB
U TPYyNIl  aHKEpOB IMpPU  NPOCKTUPOBAHUM  aHKEpHbIX  kperuieHuil.  [locoOue
pacrpoCTpaHsieTCs Ha aHKEphl W IPYIIbl  aHKEPOB, BOCIHPUHHUMAIOIIUE  YCHIIUA
pPaCTSDKEHUS WM CIBUTA OT CTaTUYECKUX HArpy30K, B TOM YHCJIE MPU COBMECTHOM HX
NEUCTBUH.

Pexomengaum HaCTOAIIETO TMOCOOMS PACHpPOCTPAHSIOTCS Ha KOHCTPYKIUUU
HOPMAJbHOTO W TOHMXEHHOTO YypPOBHS OTBETCTBEHHOCTH. JlJIsI KOHCTPYKIUU
MOBBIIIICHHOTO  YPOBHS  OTBETCTBEHHOCTH  HEOOXOIMMOW  SIBIIIETCS  OILICHKA
MPUMEHUMOCTU 3QJI0KEHHBIX KOI(G(UIIMEHTOB W TapaMeTpOB aHKEPOB C YYETOM

MOBBIIIICHHOMN JOJTOBEYHOCTH U BKCHHyaTaHI/IOHHOﬁ IIPpUTOOJHOCTH B 0COOBIX CUTyalusix.



2 HOPMATUBHBIE CCBIVIKH

B mnacrosimem I[locoOuu wnCmonp30BaHBl CCBUIKM Ha CIIEAYIOIIME HOPMAaTHUBHBIC
JIOKYMEHTBI:

['OCT 27751-2014 «HaneXHOCTh CTPOUTENBHBIX KOHCTPYKIIMA ¥ OCHOBAaHUH.
OCHOBHBIE MTOJIOKEHUSY;

['OCT 31937-2011  «3gamms  wu coopyxenus.  IIpaBuma  oOcremoBaHus
Y MOHUTOPHUHTA TEXHUYECKOTO COCTOSTHUS;

I'OCT P 57787-2017 «KpemneHusi aHKEpHBIC ISl CTPOUTENbCTBA. TE€pPMHUHBI U
onpenenenus. Knaccuduxanus»;

CIT 20.13330.2011 «Harpy3ku u BO3AeHCTBUSL (aKTyalM3UPOBAaHHAS PEIAKIIUS
CHull 2.01.07-85%)»;

CIT 27.13330.2011 «CHwull 2.03.04-84. betronHsile #  KeNe300€TOHHBIC
KOHCTPYKIIUH, TIpEeTHA3HAYEHHBIC I PA0OTHI B YCIOBHIX BO3JCHCTBUS MOBBIIIICHHBIX U
BBICOKHX TEMIIEpaTyp»;

CIT 63.13330.2012 «CHull 52-01-2003 beronHble U XeJIe300€TOHHBIC
KOHCTPYKIIMHA. OCHOBHBIC ITOJOKEHUSD)

[Ipumeuanue — Ilpu nonb30BaHUM HACTOSLIMM CTAHJIAPTOM L€1€cO00pa3HO IPOBEPUTH
JIEICTBUE CCBHUIOYHBIX CTaHAApPTOB M KiIacCU(UKATOPOB B MHPOPMAIIMOHHOM cHCTEME OOILEero
MOJIb30BaHUs — Ha O(UIIMAIILHOM CaiiTe HallMOHAbHOTO oprana Poccuiickoit dexepanuu 1o
CTaHaapTH3auuu B ceTH MHTepHeT uiaM mno exerogHo wusgaBaemMoMy HWHpopmannoHHOMY
ykazarento «HarnuoHanbHble CTaHIAPTHI», KOTOPHIA OMyOJIMKOBAaH MO COCTOSHUIO Ha 1 stHBaps
TEKyLIEro Trojia, M IO COOTBETCTBYIOIIMM €KEMECSYHO H37aBaeMblM HH(POPMALMOHHBIM
yKazaTensiM, ONYOJMKOBaHHBIM B TEKylleM Troay. Ecium ccbUlOUHBIH JOKYMEHT 3aMEHEH
(M3MEHEH), TO MpHU TMOJb30BAaHUM HACTOSIIUM CTAHAAPTOM CIEAYyeT PYKOBOJCTBOBATHCS
3aMEHEHHBIM (M3MEHEHHBIM) TOKYMEHTOM. ECiu CChUIOYHBIN TOKYMEHT OTMEHEH 0e3 3aMEeHB,
TO TIOJIO’KEHUE, B KOTOPOM JlaHa CCBIJIKA HA HEro, IPUMEHSETCS B 4aCTH, HE 3aTPAaruBarolel 3Ty
CCBLIKY.



3 TEPMHUHBI, OTPEJAEJEHUSA 1 OBO3HAYEHUS. KIACCUPUKALIUA

TepMHUHBI U onIpe/IeJIeHUs

3.1 B Hacrosimem IToco6mn HCITOIB30BaHBI CIEAYIONIHE TEPMUHBI M OMPEICTCHHS

3.1.1 ankep — KpemexHOE WU3JeNHe NPOMBIIIJICHHOTO TPOU3BOJCTBA WM
KOHCTPYKTUBHBIA  3JIEMEHT, TMpEAHA3HAYCHHBIA [UISI  KPEIUIGHUS CTPOUTEIBHBIX
KOHCTPYKIIMI U 000pyTOBaHUSI K OCHOBAHHIO, KOTOPBIN UJTU 3aKJIAbIBACTCSI B OCHOBAHUE
WIK BIOCJCACTBUHM YCTAaHABJIMBACTCS B TOTOBOE OCHOBAaHUE U MCTIOJIB3YETCS IS
neperayr Ha HEero YCHIINS,

3.1.2 onopHass miacTuHa (OMOpHAsl IUIACTHHA KPeEMeKHOH JeTaim) —
MeTaJTN4YecKasl IJIaCTHHA, TpUJIerapmas K TMOBEPXHOCTH OETOHHOTO OCHOBAHUS,
B OTIOPHOM YaCTH MPHUKPEIUIIEMOT0 KOHCTPYKTHBHOTO 3JIEMEHTA CITY>KUT JUIS TIepeIadu
U Tiepepacipe/ieieHHs YCUIIH Ha aHKEpHI,

3.1.3 3¢ dexTuBHAS rJayouHa aHKEPOBKH —  JIMHCHHBIN pasmep,

COOTBETCTBYIOIIMI 3ariTyOJIEHHIO YacTH aHKepa, MOCPEACTBOM KOTOPOH OH TepemaeT
yCUIIMS Ha OCHOBaHME. M3MepsieTcsi OT MOBEPXHOCTH OCHOBAaHHUS WM YJAJIEHHOTO OT
MOBEPXHOCTH CEUCHHUS JIJISI KJICEBBIX aHKEPOB B CIIEIIUAIBHO OTOBOPCHHBIX CITy4asx;
s paznuunblx munoe ankepog 3¢ghgexmusHasn 2nyouHa aHKepo8Ku Onpeoesemcs no-
pasHomy. B 3aeucumocmu om Kowcmpykyuu aumkepa 3¢pgexmuenyro 2nyouny 00.14ceH
VKa3uleamv — npoussooumenb U - yyumsléams ee Npu  UCHbIMAHUAX — NPOOVKYUU.
Dphexmusnan enyouHa aHKepoBKU AGNAeMCs  Onpeodensowel XapaKkmepucmuKou
amkepa.

3.1.4 rayOuHa 3a/eJIKM aHKepa — JUHEHHBINA pa3Mep, COOTBETCTBYIOIIUN JUTMHE
YacTH CTaJIbHOTO OJJIEMEHTA AaHKepa, HaXOJAIIeHCs B Teine OETOHHOTO OCHOBAHMUSL.
H3mepsieTcss OT MOBEPXHOCTU OCHOBAaHHS J0 HanOoliee 3ariay0JIeHHOW TOYKH CTaIbHOTO
JIIEMEHTa aHKepa,

3.1.5 ankepHass rpynma — COBOKYITHOCTh aHKEpPOB, BOBJICUCHHBIX B paboTy
AQHKEPHOTO KPEIUICHUS IO pacCMaTPHBACMOMY MEXAHHM3MY JIOCTHIKCHHS TPECIBHOTO

COCTOSIHUS,

Bgenens! Hekotopbie otanuusg oT ['OCT P 57787 B wactu cneunduku npuMeHeHus B
oerone no CII 63.13330.



Ilpu paccmompenuu pasiuuHbIX MeXAHU3MO8 paspyuleHus 6 pabomy aHKepHO2O0
Kpenienuss Moxcem Oblmb 6061e4eHO PA3IUYHOe KOIUYeCmeo anHkepos. Tepmun césa3aH c
npasuiamu pacnpeoenenus YCUiuli Ha auKepvl 6 2pynne OJisl GblOeNeHUs UMEHHO
HACPYHCEHHBIX AHKEPOB 8 PACCMAMPUBAEMOL PACYEMHOU CUMYAYUU.

3.1.6 ankepHOe KpemJjieHHe — Yy3€l CTPOUTEIHLHOW KOHCTPYKIIHH, B KOTOPOM

MOCPEJICTBOM aHKepa WUJIIU TPYIIbI aHKEPOB KOHCTPYKTUBHBIN AJIEMEHT MPUCOSAUHSIOT K
OCHOBaHMUIO;
AHKepHOe KpenjieHue A61Aemcs V3I0M CMPOUMENbHOU KOHCMPYKYUY, BKIOYAIOUWUM
ONOPHYIO NIACMUHY 3AKPEenlsaemMol O0emanu, aHKepvl U camo ocHoganue. Pacuem
ONOPHOU NIACMUHBL HE OMHOCUMCSL HANPAMYIO K pacdem)y aHKepHO20 KpenjieHus, HO ee
CBOUCMBA YHUMBLBAIOMCS NPU OYEHKE PACNPEOeeHUs] Y CUNULL.

3.1.7 ocHoBanue (0eTOHHOE) — HeCylllas WM OrpaXKaaromias OCTOHHAS WIN
XKeJne300eTOHHAsT KOHCTPYKIIMS WM €€ YacTh, KOTOpasi BOCIPUHUMAET TepejaBaeMble Ha
HEee Harpy3Ku;

3.1.8 ki1eeBoil cocTaB — XMMHYECKHE KOMIIOHEHTHI, COJAEpIKAIINe OPraHUYECKUe
MOJIMMEPHI, WM  KOMOMHAIIMIO  OPraHWYeCKUX  TOJUMEPOB M HEOPTaHMYECKHX
MaTepuaioB, KOTOPBIE 3aTBEPACBAIOT NPH CMEIMIMBAaHWU. MOryT BKJIIOYaTh (HO HeE
OTPaHUYUBAIOTCS) AMOKCHUIHBIE CMOIJTBI, MOJINYPETAHBI, MOJIUACTEPHI,
METUIIMETAKPUIIATHI, CJIOKHBIE BUHUIIOBBIE Y(PUPHI;

3.1.9 cranbHoli (pacmopHBIil) 3JIeMEeHT aHKepa — COCTaBHAas 4YacTh aHKepa,
MpeACTaBISAIOMAs TIaJKUNA, pe3b00BOM WM C TEPUOJUYECKHUM MpoduiieM CcTalbHOU
CTEp>K€Hb, BOCIPUHUMAIOIIUNA HArpy3Ky OT MPHUKPEIUIAEMOro >3JE€MEHTa WU JPYTUX
yacTeil aHKepa M Mepelarollas €€ 4epe3 PaclopHYI0 30HY WM 30HY CLEIUICHUS Ha
OCHOBaHHUE.

Kanaccupukanus

3.2. Knaccudukanus ankepos npuaumMaetcs mo 'OCT P 57787 (cwm. puc. 3.1-3.2):

3.2.1 Ilo npuHUKITY KPEIJIEHHUs B OCHOBAHUM aHKEPbI MOJIpa3/IesAIOTCS Ha:

- MeXaHU4YecKHe — aHKep, B KOTOPOM Tepeiada YCUIUN CO CTaTbHOTO 3JIEMEHTA Ha
OCHOBAHHUE OCYILIECTBISETCA TOJIBKO 3a CYET MPSIMOr0 MEXAHUYECKOTO B3aWMOJECHCTBUS

C OCHOBaHUEM (pacKJIMHUBAHUS, YIIOPA, 3alICTUICHHs], TPEHUS U T.I1.);



- XUMHYE€CKHE — aHKCP, B KOTOPOM I€pcaayda YCI/IJII/Iﬁ CO CTaJIbHOIo 5JICMCHTA
dHKCpa Ha OCHOBAHHC OCYIICCTBIIACTCA YCPEC3 cliou 3aTBCPACBIICIO B PE3YJIbTATC

XUMHYECKOU PEAKIMU COCTABA.

AHkepbl
|
| ]
MexaHnueckue Xvumunyeckne
|
| ]
PacnopHble YnopHble — KrneeBble
AHKED C KOHTpOMNeMm AHKep C KOHTponem AHkep ¢ CamoHape3satoLmit
p P P P P p - —PacnopHo-kneesble

MOMEHTA 3aTSKKM nepemeLLeHns yLUIMpEHWEM aHKep-BUHT

Pucynok 3.1 — Knaccudukaium aHkepoB, pacCMaTpUBAaEMbIX B HACTOAIIEM

[Tocooun

3.2.2 MexaHM4ecKHe aHKEPhI MOoIpa3AeisitoTCs Ha:

- pacnopHble — aHKEPhl B MPOEKTHOM IOJOXKEHHH IIOCJIE MNPUHYAUTEIHHOTO
pacHIMpeHus, OKa3bIBAIOUIUE COMPOTUBICHUE JCUCTBYIOIIMM HArpy3kam, 3a CHeT CHII
TPEHUS, BO3HUKAIOIIMX MEXJIY COCTAaBHBIMU 4YaCTSAMH pACIOPHOM 30HBI aHKEpa U
OCHOBAHUEM;

- YHOpHBI€ — aHKEPbI, KOTOPHIC CO3/IAI0T YIMOp 3a CUET PACIIMPEHUS COCTABHBIX
yacTeil pacrlopHOil 30HBI aHKEpa HEMOCPEIACTBEHHO B CTPOUTEIIBHOM OCHOBAaHUU IpHU
YCTAaHOBKE B CHEIMAIbHO PACIIMPEHHBIE WIIM PACIIUPSEMbIE YaCTH OTBEPCTHS ISl yIIopa
COCTaBHBIX YacTeW aHKepa.

3.2.3 PacnopHble MEXaHUYECKUE aHKEPHI MOAPA3IEISIOTCS Ha

- aHKep ¢ KOHTPOJIEeM MOMEHTA 3aTS:KKH — PACIOPHBIN aHKEp, Y KOTOPOTO
pacriop co3llaeTcs 3a CUeT KPYTAIIEr0O MOMEHTa, JACHCTBYIOIIET0 HAa BUHT, OONT WU
TanKy;

- aHKep C KOHTPOJIeM IepeMelleHUus1 — PaclOpHbIA aHKep, Y KOTOPOro pacrop
JIOCTUTAETCsl 3a CYET KOHTPOJIUPYEMOro TIEpeMENICHUsI KOHYyCa pacKIMHUBAHUS
OTHOCHUTEIIbHO BTYJIKH;

3.2.4 VYmnopHble MEXaHUYECKHE aHKEPHI TOPA3IEISIOTCS Ha:
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- aHKep C yYIIMpPEeHHWEM — MEXaHMYECKHM aHKep, 3aKpeIuIieHHhe KOTOpOro
B OCHOBAaHHU OCYILECTBIISIETCS 3a CYET YCTPOMCTBA YIIMPEHHUS B TEJI€ OCHOBAaHUS
Y MEXaHUYECKOM OJIOKMPOBKHU B HEM aHKEPa;

- caMOHAape3alIIMii aHKep-BHHT (AHKeP-UIYpyN) — MEXaHWYCCKHHA aHKep,
3aKpEeIJIECHUE KOTOPOrO0 B OCHOBAaHMM  OCYIIECTBISETCS 3a CUET BKPYy4YHMBaHHS

B ITPOCBCPIICHHOC OTBCPCTHUC C BPC3aHUCM KPOMOK pGSB6BI B MaTcpHrall OCHOBAHUA,

3.2.5. XuMHUYeCKHUE aHKEPHI MOAPA3ALIAIOTCS Ha:

- KJIeeBOW aHKep — aHKEp, COCTOSIIMK W3 CTaJbHOTO 3JIEMEHTa U KJIEEBOTO
COCTaBa, B KOTOPOM TIepeladya YCWIMM CO CTaJbHOTO 3JIEMEHTa Ha OCHOBAaHHE
OCYIIECTBIIICTCS Yepe3 KJISeBOM COCTaB 3a CUET CHJI CIEIJICHUS CO CTAbHBIM 3JIEMEHTOM
1 OCHOBAHHEM,

- pAcCIOpPHO-KJIeeBOii aHKep — aHKEp, COCTOSIIUN W3 CTAIBHOTO JJIEMEHTa M
KJIEEBOT'O COCTaBa, B KOTOPOM Tiepeaada YCUIIMNA CO CTaJbHOTO AJIEMEHTAa Ha OCHOBAaHHE
OCYIIECTBIIICTCS 3a CYET KOMOWHAIIMM pacrlopa W CHJI CICIUICHHS CO CTaJbHBIM

9JICMCHTOM U OCHOBAHHUCM,

\\\\III\\

| i

A
-

oo

Y
iV

AN
A —

Pucynok 3.2 — OCHOBHBIE TUITbI AHKEPOB U 0003HAUECHMUS:
@ — OTBEPCTHSI MO AaHKEPHI; O, 8 — MEXaHUYECKHE aHKEPbI C KOHTPOJIEM MOMEHTa
3aTSHKKU; 2 — MEXAHUUYECKHUI aHKep C KOHTPOJIEM MEepEMEILEHUS; 0, e, JHC —

XUMHUUYCCKUEC aHKCPBI; U, K — MEXAHUUYCCKUC aHKCPDbI C YHIMPCHHUEM
10



O0o3HaueHusn

3.3 B HacrosmieM mOCOOMM UCIOJIB30BaHBl ClIeAyIOme OO0O03HA4YCHHUS (CM.
COBMECTHO ¢ puc. 3.2—3.3):

TI'eomempuueckue xapaxmepucmuxu:

a — pacCTOSIHME MEKy OCSIMHU KpaWHUX aHKEPOB CMEXHBIX TPYIIIT UITH MEXTY

OCSIMH OJTMHOYHBIX aHKEPOB;

a; — PaCCTOSIHHE MEXIY OCSIMU KPAWHMX aHKEPOB CMEXKHBIX TPYII UM MEXKTY

OCSIMHM OJIMHOYHBIX aHKEPOB B HampaBiieHU! 1;

Ay — PAaCCTOSIHUE MEXIY OCSIMH KPalHUX aHKEPOB CMEKHBIX TPYII HMIIH MEXIY

OCSIMH OJITMHOYHBIX aHKEPOB B HAIPAaBIICHUU 2;

b, | — mupuHa ¥ 1IMHA OMIOPHOM TUIACTHHBI KPETIeKHOMN JIeTaIH;

C — pacCcTOsSTHUE OT OCH aHKEpPa JI0 Kpast OCHOBaHUS (KPacBOe PacCTOSHHE);

C1 — pacCTOsIHME OT OCH aHKepa J0 Kpasi OCHOBaHUS B HarpaBieHUu | (A1 aHKepa,

paboTaromniero Ha CJIBHT, HalpaBlieHne | BRIOMPAIOT MEPIICHINKYISIPHO KParo

B HAIIPABJICHUU CIBUTAIONIETO YCUIIHS);

C, — pacCTOSsIHME OT OCH aHKepa J0 Kpasi OCHOBAHUSI B HAMpPaBIeHUU 2 (HAIIpaBIICHUE

2 BRIOMpPAIOT MEPICHIUKYIISIPHO HAMIPaBIEHUIO 1);

Crin — MUHUMAJILHO JIONTYCTUMOE PACCTOSTHUE OT OCH aHKepa JI0 Kpasi OCHOBAHMUS;

d — nuameTp aHKepHOTO 0OJITA UM JUAMETP Pe3bObI;

d; — AMaMeTp yCTaHOBOYHOT'O OTBEPCTHS ISl aHKEpa C YIIUPCHUEM;

d, — pabouuit TuameTp aHKepa ¢ YIIHPEHUEM;

df — TMamMeTp YCTAaHOBOYHOTO OTBEPCTHUS B ONMOPHOM IJIACTUHE KPETICKHOMU JICTaNIH;

dhom — BHEIIHUH THAMETP MEXaHUYECKOTO M CTAJIBLHOTO DJIEMEHTA KJISEBOTO aHKepa

(HOMUHaANBHBINA AUAMETP VISl CTEP)KHEBOU apMaTyphl);

do — AMaMeTp OTBEpPCTHS ISl YCTAHOBKH aHKEPa;

h — TonmuHa OETOHHOTO OCHOBAHUS;

h; — HauGompIIas rIryOMHA IPOOYPEHHOTO OTBEPCTHS;

het — 2 dexTrBHAS rTyOUHA aHKEPOBKHU;

Nmin — MUHHMaJTbHAS TOJIITUHA OCTOHHOTO OCHOBAHMUS;

Nnom — OOIIIAs ITTMHA 3aJICIKK aHKEepa B OCHOBAHHE;

ho — rIyOMHA MUIMHAPUYCCKOM YacTH IPOOYPEHHOTO OTBEPCTHS;

I — mpuBeneHHas TTyOMHA aHKEPOBKH IIPH C/IBHTE;

11



S — paccTtosiHMe (111ar) MEXAYy OCSIMU aHKEPOB B IpyIiiie (MEKOCEBOE PaCCTOSIHUE);

S; — paccTosiHue (111ar) MeXly OCSIMU aHKEpOB B IpyIIEe B HalpaBieHuu 1;

S, — paccTosiHME (I1ar) MEeX1y OCSIMU aHKEPOB B TPYIIE B HANPABICHUH 2;

Smin — MUHIMAJIBHO JIOMTYCTUMOE paccTosiHuE (I11ar) MeKy OCSIMU aHKEPOB
B I'PYIIIIE;

tfix — TOJIIMHA OMTOPHOM ITACTUHBI KPETIEKHON JETaNH.

Buewnue cunvl na ankepHoe KpenjieHue:

N — pactsruaroas cuia, 1edCTBYIOIAs BJOJIb OCH aHKepa;

V — casuraromias cuiia, AeMCTBYIONIAs NEPICHAUKYIISIPHO OCH aHKEPA;

M — u3rubaromnmii MOMEHT,

T — KpyTSIIHAA MOMEHT.

Buympennue ycunus:

Nan — pacTsiruBarolee ycuire B OJJUHOUYHOM aHKEPE;

Vgan — caBUTaroniee ycuiane B OAMHOYHOM aHKEPE;

Nan tot — pacTSTuBalolIee YCUIIUE B aHKEPHOU IPyIIIIE;

Van tot — CIIBUTAIOIIIEE YCUIIME B AaHKEPHOH TpyIIIIE.

IlpedenvHuie ycunus:

Nyt — IpesieIbHOe 3HaYE€HUE OCEBOT0 PACTATHBAIOIIETO YCUITUS B OTMHOYHBIM
aHKEpE WM aHKEPHOU TPYIIIE;

Vit — IpeieTbHOE 3HAaUYE€HUE C/IBUTAIONIETO YCWIHS B OJMHOYHBIM aHKEpE UIN
AQHKEPHOU T'pYIIIE.

a 6

Pucynox 3.3 — O603HaueHHe MapaMeTPOB B3aUMHOTO PACTIONIOKCHHS aHKEPOB
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4 TPEBOBAHUS K PACUYETY. OBIIUE ITOJIOKEHUSA

4.1 Pacyer aHKEpOB CJIEAYET BBIINOJHATH MO MPEAEIbHBIM COCTOSHHSM IEPBOU
u BTOpor rpymnmnbl cornmacHo ['OCT 27751. Pacuetsl aHKEpOB 1O MEPBOM TpyIIe
MpEACNIbHBIX COCTOSIHUM (IO MPOYHOCTH) BBIMOJIHSIOT B COOTBETCTBUHU C pasfieiioMm 6.
PacyeTbl aHKepoB MO BTOPOW TpyIIe MNpPEaeNbHBIX COCTOSHUN (MO AedopMarusm)
B Clyyae HEOOXOAMMOCTH OrpaHUYeHHs Jedopmanuii BBIIOJHAIOT B COOTBETCTBUU
¢ pazzesnoMm 7.

4.2 PacyeT Ha yCTaJlIOCTh, TUHAMUYECKNE BO3JEHCTBUSI, CEHCMUKY U OTHECTOMKOCTD
JIOJIKEH BBITTOJIHATHCS C YUETOM JOMOJIHUTEIbHBIX YKa3aHUU.

4.3 PacueTHbIil CpPOK CITyKObl aHKEPOB M aHKEPHBIX KPETUIEHUW NOJKEH OBITh He
MEHe€ YCTAaHOBJICHHBIX BEJTUYMH I MPUKPETUIAEMbIX KOHCTPYKTHUBHBIX 3JIEMEHTOB WU
000pyT0BaHMUS.

4.41lpu pa3MelIeHUM AaHKEPOB B OCHOBAHWU JOJDKHBI OBITH  COOJIIOJICHBI
KOHCTPYKTUBHBIE TpeOOBaHMS K TOJIIWHE OCHOBAaHUS, MHUHHUMAJIBHBIM KPaeBbIM
1 MEXOCEBBIM PACCTOSIHUSIM YCTAaHOBKH aHKEPOB, MUHMMAaJIbHON MPOYHOCTH OCHOBAHMUSI.
Koncmpyxmuenvie mpeboganus x pasmewjeHuro amkepos ONpeoensitiomcs YCi08UAMU
COXpAaHEeHUsl YeloCMHOCMU OCHO8AHUs NpU YCMAHOBKe (céeplieHue omeepcmul,
PACKIUHUBAHUE AHKEPO8 Npu YCmManoeke u m.n.). [lannvle mpebosanus 0exiapupyomcs
npouzgooumesnem u nOOMEEPHCOArOMC CNeYUAIbHbIMU UCTIMAHUSMU.

451lpu pa3MmemieHUH aHKEPOB BBIACNSIOT 30HBI PACMOJOKEHHUS aHKEpOB
¥ aHKEpHBIX Tpynn BOJM3W OT Kpas U BAANUM OT Kpas ocHoBaHus (cMm. puc. 4.1).
AHKepHas Tpymnna CYUTaeTCs PACIOIOKEHHON BOIM3M OT Kpasi MPH MONaJaHUH XOTs Obl
OJHOTO M3 aHKEPOB I'PYIIbI B COOTBETCTBYIOIILYIO 30HY 10 puc. 4.1.

Bvioenenue 30m ycmanosku «80IU3U OM KpAsy U «80AIU OM KpaAsy NO3801sem
OmMKA3amvCsi om psi0a NPo8epoK NPOYHOCHU OJisl BMOPO20 CLYYASL.

4.6 TlpencraBneHHbIe B CTaHAAPTE METOAMKH OXBATBIBAIOT pPacdeT OTIEIbHBIX
aAHKEpOB U IpYINI aHKEpOB (He Oojiee TpeX aHKEpPOB B pANY), NPEICTAaBICHHBIX HA PHUC.
4.2.

[Ipu pacuere rpymmbl aHKEPOB YUYHMTHIBACTCS MEpPEpACHPE/ICTICHUE YCUIUI MEXIY
aHKepaMHu, MPU ITOM B aHKEPHYIO IPYIITY JOJKHBI BXOJUTh TOJIBKO aHKEPhl OJIHOTO TUIA

U pa3mepa.
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PucyHok 4.1 — 30HbI pa3MelIeHNs] aHKEPOB B OCHOBAHUH
| — paccTostHEe, onpeesIroNIee TPAaHHILy 30HBI Pa3MEICHUS] aHKEPOB BOJIM3H OT
Kpast; 1 — 30Ha pa3MeIIeHus aHKEPOB BOJM3H OT Kpasi; 2 — 30Ha pa3MeIIeHUs
aHKEPOB BIAJH OT Kpasi; 3 — aHKeP, pacloiiokKeHHbIN BOIM3H oT Kpast (C < l;); 4 —

aHKep, PacIoI0KEeHHBIN BAau OT kpas (C > |¢).

a 6 6 2 0 e

] [ ] o [ ] o L o o ® o o
® ® @ ® o ® ®

@® - Awxep L ® o ® O o

Pucynok 4.2 — OcHOBHbIE (DOPMBI PACCTAHOBKH aHKEPOB B IPYIIIIE.

4.7 TlpuMEeHUMOCTh TIPEJCTABICHHBIX B CTAHJApTEe METOJUK pacueTa aHKepOB Ha
CIABUT W KOMOWHHMPOBAaHHOE BO3JICHCTBHE BOJIM3M OT Kpas OrPAHUYUBACTCS TOJBKO
pacyeToM aHKepoB 1O (hopMe pacCTaHOBKH M03. @, O, B puc. 4.2 (He O6ojee IBYX aHKEPOB
B PAJy) C YCJIOBHEM coOuoieH s TpeboBanmii 1. 5.16.

OzcpanuyeHue NPUMEHUMOCMU MemMOOUK C8A3AHO C PpA0OM  YCIOBHOCMeL,

3a1001CeHHbIX 6 pazdene 5 npu oyewke pacnpeoeieHusi YCUIUll 8 cpynne aHKepos, d
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Maxoice NPUMEHUMOCMbIO NPEOCMABIEeHHbIX Popmyn 6 pazoene 6 moabKo Ol JUHEUHOU
paccmanosku amkepos. Taxk 011 yclnosuil paccmaHosku no Kpyey mpedyemcs
OONOIHUMENbHASL  KOPPEKMUPOBKA — PACYEMHbIX — YCIA08UL, He  NpedycMOmMpeHHAas
HAcmosiuum nocoouem.

4.8 IIpoyHOCTh CIEIUICHUS KJICCBBIX AHKEPOB CIIEIYeT IPUHUMATh C Y9€TOM

TEMIIEPATYPHOTO PEXHMa SKCIUTyaTallud, KOTOPBIM BKIIOYAET OIEHKY MaKCHMalbHON
KPaTKOBPEMEHHON U JTTUTEIBHON TeMMepaTyphl aHKEPHOTO KpemuieHus. [[auTenbHyro
TEMIIEPaTypy SKCIUTyaTallM CJIEIyeT MPUHUMATh KaK CPEAHIOI0 3a CYTKH TeMIlepaTypy
AHKEPHOTO KpEeIIeHUs 3a HanboJiee HeOIaronpusTHBIN MEpUO/I.
C yuemom xapakmepucmux menjionpogooHOCMU MeMNepamypa IKCRIyamayuy Kieesblx
amnkepog 6yoem Xapakxmepuz08amvCs memMnepamypou CmaibHblX 31eMeHmMO8 AHKEPHO20
Kpennenus. Xapaxmepucmuky cyenjieHus K1eesblX aHKepO8 OOJHCHbI NPeoCmAasisimbCs
npou3gooumenem ¢ yyemom memMnepamypHo2o pedxncumd, O0as KOMopo20 3Mu aHKepbl
npeoHasnauenvl. llokazamenu cyenienuss KOHKPEmMHO20 KIee8o20 cocmasd ¢ OemoHOM
VCMAHABIUBAIOMCS HA OCHOBE UCNbIMAHUL 8 1aO0PAMOPHBIX YCLOBUAX 34 ONpedeleHHb
nepuoo 8pemenu U npu ONpeoesieHHbIX meMnepamypax.

4.9 HopmaTuBHBIC U pacCUETHBIC COMPOTUBIICHUS OCTOHA OCHOBAHWSI M €T0 HAYAJTbHBIN
Moayib yrpyroctu npuauMatotest o CIT 63.13330 B 3aBUCHMMOCTH OT Kjacca OeToHa Mo
npouHocTH Ha cxatue. Hopmupyemsie cornmacuo CII 63.13330 xapakTepHCTUKU TSHKEIIOTO U
MEJIKO3EPHUCTOTO OETOHA, UCIIONIb3YeMbIE TPH pacyeTe aHKEPHBIX KPETUICHHA, TPUBEICHBI
B Ta0nute 4.1.

Tabnuna 4.1.

HopmatuBHOe conpotuBneHne OeToHa ipH cxxatun Ry, MI1a; PacuetHoe comnpoTuBiicHne
OetoHa mpu cxatuu Ry, MIla, 3HaueHus HavapHOrO MOTyIIs ynpyroctu 6erona Ep, ['Tla npu

Bup xapakrepuctuku
Kj1acce OETOHa I10 MPOYHOCTH Ha CHKaTHe

B15 B20 B25 B30 B35 B40 B45 B50 BS55 B60

Rbn 11 15 18,5 22 255 29 32 36 39,5 43
Rb 8,5 11,5 14,5 17 19,5 22 25 27,5 30 33
Eb

- TSDKEJIBIA OETOH 24 275 30 32,5 345 36 37 38 39 39,5
- MEJIKO3EpHUCTBII 19,5 22 24 26 275 28,5 - - - -

OETOH €CTECTBEHHOIO

TBECPACHUA
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Jononnumenvuvie rosppuyuenmor ycrosuii pabomvr 6emona no CII 63.13330 He
yuumvlearomcs. Brausnue necamusHvix (hakmopos HA HeCcywjyro CnocOOHOCMb AHKEPHLIX
KpenJieHutl y4umuleaemcsi npu HOpMUpOBAHUU PACYEMHbIX XAPAKMEPUCTNUK AHKEPOB.
410TIpu pacuere aHKEpOB BCEX THUIIOB TMPU MaKCUMAIBHOW TeMIieparype
skcrutyaTanu Boime 50 °C, cieayeTr y4uThlBaTh CHHYKEHHE NMPOYHOCTHBIX XAPaKTEPUCTUK
oerona cormacHo CII27.13330, ymHOXasi pacueTHble W HOPMATHBHBIC COMPOTHBIICHUS
0eToHa Ha COOTBETCTBYIOIIME KOAPPUIIMEHTHI ycinoBus padoTel. Hopmupyemsie coriacHo
CII 27.13330 3naveHus ko3P uIeHTa yciaoBUld paboThl OOBIYHOTO OETOHA MPHU CYKATHH U

BBICOKOTEMIIEpaTypHOM HarpeBe NpuBeACHbI B Ta0muIE 4.2.

Tabnuna 4.2
Bun narpesa Koaddunmenr ycnosuii paboTsl 00BIMHOT0 OETOHA MPH CIKATHH Yyt TIPU
TeMmIeparype Harpea OetoHa °C
50 70 100 200 300 >500

KpaTtkoBpeMeHHbII 1,00 0,90 0,85 0,80 0,65 -
JImuTe bHbIH 1,00 0,90 0,85 0,80 0,50 -
JITUTENbHBIN ¢ YBIaXKHEHAEM 1,00 0,65 0,40 0,60 - -
KpaTtkoBpeMeHHbII B Bojie 0,97 0,85 0,65 - - -
Ji1 poMeKyTOYHBIX 3HAYCHHUH TeMIlepaTyp 3HaueHHs Ko3(hGUIHeHTa IPHHUMAFOT IO HHTESPIOJISILIUH

4.11 betoHHOe OCHOBaHHE B OOIIEM ciydae CcleAyeT TMPUHUMATh C TPEIIUHAMHU.
Y4UTBIBaTh OTCYTCTBUE TPELIMH B 30HE YCTAHOBKH AHKEPOB JOMYCKAETCS TOJBKO NPHU
COOTBETCTBYIOIIEM pPACUYETHOM OOOCHOBaHMM (pacdeT TPEIIUHOCTONKOCTH COIJIACHO
CII 63.13330) u mocne mpoBeAeHUsT Bu3yainbHOro oocnenoBanus coriacHo ['OCT 31937
JUIS1 BBISIBIICHUS IODKCILTYaTallMOHHBIX (TEMIIEPAaTypPHO-YCaJOUHbIX) TPEIUH.
Pacuemmnvie xapaxmepucmuxku ankepos 6 OCHOBAHUU C MpewuHamu u Oe3 mpeuwjuH
mMo2ym umems cyujecmeennvie omauyus. [loomomy cneyuanbHo onpeodeneHvl YClo8us,
npU KOMOPbIX OCHOBAHUE MOANCEM PACCMAMPUBAMbCS KAK OCHOBAHUE Oe3 MPeujuH.
Ipumep 1: npenmnoniaraembie TeMIepaTypHbIE YCIOBHUS SKCIUTyaTallud XUMHUYECKOTO
aHKepa BKJIIOYAIOT OJKCIUIyaTaluio B HauOojee XapKuil JeHb CO CpPeJHECYTOYHOM
temrniepatrypod +27°C, mpu 3TOM COIJIaCHO TEXHUYECKUM YCIOBHSAM 3aKpEILIIEMOE
TEXHOJIOTUYECKOE OOOpYyJOBaHME MOXKET MPHBECTH K HArpeBy OMNOP W AaHKEPHOTO
kperieaust 1o +40°C B Teuenue 48 uvacoB u +80°C B TeueHune 6 4acoB. YCTaHOBKA U
AKCIUTyaTalus NMPeAyCMOTPEHbl B HOpMalbHBIX ycnoBusix. OcHoBaHue - OeroH B25,

Kkperienne wmnwibkoil M10. IlpousBoguTeneM MNpeACTABIEHBl  XapaKTEPUCTHKU
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CLEIUIEHUS] XMMHUYECKOr0 aHKepa JJI1 Pa3IMYHbIX TEMIEPATypHbIX pexxumoB (Tabmuna

4.3, 4.4). TpeOyeTcs onpeac/inTh PacyeTHbIC XapaKTEPUCTHKH OCHOBAHMS M CLEIUICHHUS

XMMHYECKOT0 aHKEpa ISl JATbHEHIINX PACUETOB.

Tab6nuua 4.3 — [IpenycMoTpeHHbIe TeMIIepaTypHbIE PEXKUMBI JJIs KIIEEBOT'O aHKepa

(mpumep)

TemneparypHblid pe:KUM

HonycTumsli
JIMarna3oH N3MEHEHUs
Temmneparyp, °C

MaxkcumanbHas
JTUTEIbHAS
TeMmIeparypa
sKcIutyartanuu, °C

MaxkcumanbHas
KpaTKOBpEeMEHHast
TeMIepaTypa npu
sKcIutyartanuy, °C

TemneparypHslii pexxum | -43 ... +40 He Oouee 24 40
Temneparypusiii pexxum [V -43... +80 He Oostee 50 80
TemmepatypHsIit pexkum V -43... +120 He Oomee 72 120

Tabnuna 4.4 — HopmaTuBHOE CILIETNICHHE T, KJICEBOTO aHKEpa (MpUMep)

Amnkep kieeBoit (tum 1)

mnaeka ISO

M8 \ M10 \ M12 \ M16 \ M20 \ M24 | M27 \ M30

2
1.1. HopMaTuBHOE CONPOTHBICHHE KJIEEBOT0 aHKepa ¢ 6eToHoM B25 ¢ Tpemmnamu T, (H/MM")

| Cyxoftmpnanauiit |, 150 | 55 | 55 | 55 | 55 | 65 | 65
TemnepaTypHblit 0eToH
pexum I YcraHoBka B
(40°C /24°C) BOJOHAIIOJIHEHHEIE 4.0 4,0 55 55 - - - -
OTBEPCTHS
| Cyxoftmpmantit |, 5| g5 a0 | a0 | 40 | 40 | 45 | 45
TemnepaTypHbIi 0eToH
pexum IV YcraHoBKa B
(80°C /50°C) BOJIOHAMOJIHEHHEIE 2,5 3,0 4,0 4,0 - - - -
OTBEpCTHS
| Cyxoitmenanatniit |, 55 130 | 30 | 30 | 30 | 35 | 35
TemnepaTypHbIi 0eToH
pexum V YcraHoBka B
(120°C /72°C) BOJOHAIIOJIHEHHEIE 2,0 2,5 3,0 3,0 - - - -
OTBEpCTHS
1.2. HopmaTuBHOE CONIPOTHUBIICHHE KIJIEEBOTO aHKepa ¢ 6eToHOM B25 0e3 TpemuH T (H/mm?)
| Cyxoit nranabiit | 12 12 12 12 11 10 9
TemnepatypHbIit 6eToH
pexum | VYcraHoBKa B
(40°C /24°C) BOJOHAIOIHEHHEIE 7,5 8,5 8,5 8,5 - - - -
OTBEpCTHS
) Cyxo# 1 BIIaXKHBIH 75 9 9 9 9 8,5 75 6.5
TemnepatypHbIit 6eToH
pexum IV YcraHoBKa B
(80°C /50°C) BOJIOHAIIOJIHEHHBIE 55 6,5 6,5 6,5 - - - -
OTBEPCTHS
| Cyxoftmpnaniit | 5o | g5 | g5 | 65 | 65 | 65 | 55 | 50
TemnepaTypHbIi OeToH
pexum V VYcraHoBKa B
(120°C /72°C) BOJIOHAIOJIHEHHBIE 4.0 5,0 5,0 50 - - - -
OTBEPCTHS
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Jns oOumiero ciydasi, Korja HE MOTYT OBITh BBIJEICHBI 30HBI TapaHTUPOBAHHOTO
OTCYTCTBUSl TpPCIIMH B OCHOBAaHHWH, NPUHUMAIOTCS XapaKTEPUCTUKH AaHKEPOB IIPHU
YCTAaHOBKE B OCHOBaHHE C TpeuuHaMHU. MakcuMalibHbIe TEMIEpaTyphl B JaHHBIX
YCJIOBHUSIX OMPEICTAIOTCS TEMIIepaTypold aHKEPHOTO KpeIJICHUS CO CTaJIbHBIMH
anmementamu: +80°C — MakcumanbHasi KpaTkoBpeMeHHas1, +50°C — murenpHast (CpemHsis
TeMmIepaTypa 3a Haubosee HebOaaronpustHeie cyTku = (40°C-184u + 80°C-64)/244). s
YKa3aHHBIX TeMIepaTyp TMpUEMIIEMbIM SIBISETCA TeMmmeparypHbeiii pexum [V
AKCIUTyaTalldd KJIEEBBIX aHKepoB. HopmaTwBHOE CIEIJICHHWE KIJIEEBOTO aHKepa
npuHUMaeTcs t,.~ 3,5MIla; HopMaTHBHOE CONMPOTHUBIICHHE OCTOHA OCHOBaHUS s B25
NPUHUMAETCS C Y9€TOM BhICOKOTEeMIleparypHoro Harpesa no +80°C Rp,=18,5MIla-0.88

= 16,3MlI]a.
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5 OMPEJIEJIEHUE YCUJIU B AHKEPAX

5.1 Ycunusit B aHKEPHOM KpEIUICHUU (BHEIIHUE CWJIBI) CIIEIYeT OMNpPENeNsiTh U3
oOIIEro CTaTUYECKOro pacyeTa MPUKPEIUIsieMoi KOHCTpyKuuu (cuctemsl). Pacuer
aHKEPHBIX KpEIUIEHUH [0 MPOYHOCTH M SKCIUTYaTAlMOHHOM MPUrOJHOCTH (110
nedopMalvaM) cleAyeT BBIOJHATh, MPUHUMAs PAacCUETHbIE W HOPMATHBHbBIC 3HAUCHUS
HArpy30K ¥ COOTBETCTBYIONTHE UM KO3 uineHTsl HanexHoctu cormacao ['OCT 27751
u CII 20.13330.

Buewnue cunvl na ankepHoe KpenieHue:

N — pacTsaruBaromias cusia, 1eMCTBYIOIask BJI0OJb OCH aHKEpa;

V — casuraronias cuia, AeMCTBYIONIAs EPICHAUKYIISIPHO OCH aHKEPA;

M — u3rubaronuii MOMCHT;

T — KpyTSIIHMI MOMEHT.

5.2. BHyTpeHHHME yCHIUs B aHKEPHOM KPEIUICHHM CIEAYET ONPENCNATh C y4ETOM
KOHCTPYKLHUH aHKEPHOTO KPEIUICHUS ISl Ka)KJIOrO aHKepa B OTAEJIBHOCTHU, a TAKXKE NS
Ipynmnbl  aHKEPOB, palOTAIOIMIUX COBMECTHO II0 COOTBETCTBYIOIIEMY MEXaHU3ZMY
pa3pyuieHus (AHKEpHOU TPyIIIbI).

Buympennue ycunus 6 ankepHom KpenieHuu:

Nan — pacTsruBaroniee ycuire B OJUHOUYHOM aHKEPE;

Van — CIBHrarolee yCuiane B OIMHOYHOM aHKEpE;

Nan tot — CYMMapHO€ pacTATUBAIOLIEE YCUITUE B aHKEPHOU IPyIIIE;

Van tot — CYMMapHO€E C/IBUTAIOILIEE YCUIINE B AaHKEPHOM IpyIIIE.

5.3. Ycunus cxkatusi JOJDKHBI TIEPEaBaTbCsl HEMOCPEJCTBEHHO Ha OETOH, WU
NOJIJTMBOYHBIE COCTaBbl, 3alOJIHAIOIIME 3a30p MEXAY OINOPHOM TIJIACTUHOW U
ocHoBaHuEeM. [IpuMeHeHne aHKepOB B KayeCTBE MOCTOSIHHBIX OMOPHBIX 3JIEMEHTOB IS

neperayn yCUJIMM c)KaTusl Ha OCHOBAHUE PACUETHOM METOAMKON HE MPEeayCMOTPEHO.

Onpenenenne ycHiIuil B aHKepax MPHU PacTsZKeHUM

5.4 ]lna pacuera aHKEpOB NpPH JEHCTBUM OCEBOM pPACTATMBAIOIIEH CHJIBI
OmpenessieTcs pacTATUBAIOIIee ycUiane B Haubojee Harpy:keHHOM aHkepe Nanmax:
a Takke 3HAYEHUE CyMMapHOro pactaruBaromiero ycuiausi Napior, AEHCTBYIOIIETO

B AHKEPHOU TPYIIE, U €r0 DKCLEHTPUCHUTET €1, En2 OTHOCHUTEIBHO LEHTpa TSIKECTH
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aHKepHOM rpynnsl. [Ipu 3ToM B paccmMaTpuBaeMyro aHKEPHYIO TPYyIIy BKIIOYAIOT TOJIBKO

pacTsHyThIe aHKephl (cM. puc. 5.1).

a e_y\,j I *Nvan, tot
jvf:; “Van,2 ‘Mrmf
@ ® ” J ‘ J
B e 0 o 5% f 7
® L 4 '//// ///// "w/ /e
S7 Sy / /// //// /
o
i?\‘ran,ror
N N

arz,Z

¥
%
f //// //I{/ N,

// _ ///////,57////

an, 1

C.3. - corcaman 30HA
HJL - HellimpaioHaa JuHUA
® - PacmiAsueqru{dan Hazpysxa Ha anxkep

HeHIp maxcecmu cpyniot diKepos

"EIE"

X - MOYKA NPUTONHCEHUA PAGHOOEIICINEVIoLell
CUTbI PACTNAMHCEHUA

Nan,tot = Z I\Ian,i Nan,max = Nan,l

Pucynox 5.1 — Ilpumeps! pacripeiesieHust pacTATUBAIOIINX YCUINNA B aHKEPHOU
rpyImnmne:
@ — DKCIIEHTPUCHUTET B OJTHOM HAIIPABJICHUHU, BCE aHKEPHI PACTSIHYTHI;
O — DKCIIEHTPUCUTET B OJTHOM HAMpPABJICHUU, PACTSHKEHUE TOJIBKO JJISI YACTH
AHKEPOB; 8 — SKCLIIEHTPUCUTET B JIBYX HAMPABICHUX, PACTIKEHUE TOJIBKO JJIs

4aCTHU aHKCPOB.

5.5 Ycunus B aHkepax B O0IIEM CiIydae ONPENENSIOTCS U3 YCIOBUN PaBHOBECHS

BHCHIITHUX U BHYTPCHHUX CHJI B y3JIC AHKCPHOTO KpCILJIICHUA u ypaBHGHHﬁ,

20



ONpeNeNsAIIINX pachpeaeneHue aedopmManuii MO OMOPHOM IUIACTUHE KPETEeKHOU
JIeTau.

5.6. Pacrmipenenenue ycwinii B aHKEPHOM KPEIUICHHUH MOXET OBITh ONpEeesIeHO
pacyeToM METOI0M KOHEUHBIX 3JIEMEHTOB, HCXO/S U3 CICAYIOIIUX MOJIOKEHUN:

- MOJAyJIb YHOPYIOCTH D3JEMEHTOB KpENEKHOW JeTalnd NPUHUMAETCA C Y4YeTOM
MIPUMEHSAEMBIX JJIS €€ U3TOTOBJICHUSI MAaTEPHAJIOB;

- QaHKEpbl M KOHTaKT OINOPHOM IUIACTUHBI C OCHOBAaHUEM MOJEIUPYIOTCS
OJIHOCTOPOHHUMH yrnpyrumu cBszsiMu (KD ogHocTOpoHHEH yrpyroil cBsi3u), IpU 3TOM
CBS3M MOJCIUPYIOIIME aHKepbl pabdOTaloT TOJNBKO HA pACTHKEHHE, a KOHTAaKT C
OCHOBAaHHEM — Ha CXKaTHE;

- JUTSL DTIEMEHTOB CBSI3€W JOJKHBI OBITH 3a/laHbl 3HAUYEHUS YKECTKOCTH, MPU ITOM
KECTKOCTh AaHKEPOB MPUHUMAIOT T10 5.8, a KOHTaKTa C OCHOBaHUEM - 110 5.9.

- JIOMyCKAETCsl MOJICTUPOBAHNE OCHOBAHUSI 00bEMHBIMU KOHEUHBIMH 3JIEMEHTAMU C
pelIeHuEM KOHTAaKTHOM 3aJaud, JOIYCKAIIIEW OTPBIB ONOPHOW IUIACTUHBI  OT
ocHoBaHud. [Ipu sToM GeTOH OCHOBaHMSI CIEAYyET MPUHUMATh, KaK YIPYTHil MaTepuan ¢
HavyaIbHBIM MoayneM ynpyroctu 0,6Ey,.

5.7. KecTkocTh aHKEPOB ISl ONpPEAENEHUs] PACUETHBIX YCUIIMN NpPHU PaCTsHKEHUU

Can (kH/M) onpenensitot o opmysie:
Can = C'N,O Vs (51)

rne Cyo — KECTKOCTh aHKepa JJIsl pacueToB IO BTOPOM IpyMIie MpeAeabHbIX COCTOSHHM,
ompezensgeMas 1Mo 1.7.9 HacTosAlero mnocoOuss B 3aBUCUMOCTH OT XapaKTEPUCTHK
neOpMATUBHOCTH KOHKPETHOTO aHKepa IpH KpPaTKOBPEMEHHBIX Harpys3kax. Jlis
XUMHYECKUX aHKEPOB 3HAYCHHSI JKECTKOCTH TPUHUMAIOTCS TPH MHUHUMAIBHBIX
HOPMHPOBAHHBIX TeMIepaTypax;

Vds — K03 PULIMEHT MpuBeACHUS K pacueTHOM )KECTKOCTH, IpUuHUMaeTcs 1,5.

XKectkocTh (IMOAATIMBOCTH) BCEX AHKEPOB B COCTaBE TIPYIIbI MNPUHUMAETCS
OIMHAKOBOM.

Jlns mpeaBapuTENbHBIX pPacdyeToB, KOT/a HEe BBIOpaH KOHKPETHBIM THUI M Mapka
aHKepa, ero pacueTHast >KeCTKOCTb MoxeT ObITh mpunsATa Cy (kH/M) mo ¢popmyme:

E -4
CO :(P.u, (52)
hef
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rae A,y — IJIOMAJL CEYCHUS aHKEPa, BBIUMCISEMAsl MPU €r0 HOMHUHAIBHOM JHAMETPE
dnom;
het — 2 pexTrBHAS TITyOHMHA 321K aHKEPa;
E, — MOJyJIb YIPYroCcTH cTainu, mpuauMaetcs 200 000 H/mm?;
@ — ko3 punHMeHT, MPUHUMAEMBINA B 3aBUCUMOCTH OT THITA aHKepa:
0,15 — a1 pacOpHBIX MEXaHUYECKUX aHKEPOB;
0,15 — st aHKEPOB C YIITUPECHUEM;
0,4 — nns caMoHape3arIuX aHKEPOB-BUHTOB,
0,5 — U1t XUMHUYECKUX aHKEPOB.
Jlnst pacyeToB 1o epOopMaMOHHON MOJIEIN OINpPEAENIOT MPUBEIECHHBIM MOIYJIb

nedopmaruii ankepa E,, mo popmyse:

E,=C

an

hi (5.3)
an Aan 1 .

Jlst mpeiBapuTENbHBIX PACUETOB MPHUBEACHHBIM MOIYNb AepopMauuil ankepa E;,

OTIPEIEINSIOT O (hopmyTIe:
Ean: (P ' ES ] (5'4)

O6o3HaueHus B popmyiax cM. BHIIIIE.

Ecnu sxecTKoCTh, BRIOpaHHOTO MO pe3yibTaTaM pacuera ankepa C,, , oTimyaercs
ot BenuunHbl Cy, TPUHATOW /I TpEIBApUTENBHBIX pacueToB Oonee, yem Ha 30%
pacueTHbIC YCHIIHS CIeIYyeT YTOYHHUTD, UCIIONIB3Ys )KECTKOCTH MPUHITOTO aHKePa.

5.8. Kooddurment sxectkoctn ocHoBanmusi Cy (kodbduument mocrenu, Hnvm®) mms
pacueTa aHKepHBIX KPEIUICHUH ClIeyeT BBIYUCIATH 10 hopMyIie:

_0.6-E,

C, = , (5.5.a)
4
rae Ey, — HauanbHBIA MOYNb YIPYTOCTH OE€TOHA,
A — muToniaak CKaTol 30HBI OETOHA 1101 OTTIOPHOM TIITUTOM.
JlomyckaeTcst MpUHUMATh OcpeHeHHOe 3HaueHune Cy, o Gpopmyre:
a
Cb :ZO'MM * Rb’ (5.5.6)

B kadecTtBe pacueTHON aMarpamMMmbl COCTOSIHUS OETOHA, OMPEIEINSIONICH CBSI3b

MCXKIAY HANPsHKCHUAMHU W OTHOCUTCIIBHBIMU )Ie(l)OpMaHI/IHMI/I AL pacdyeTa aHKCPHBIX
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KpPEIJICHUH CJIeyeT MCIOJIb30BaTh JBYXJIMHEHHYIO IHAarpaMMy COCTOSIHUSI CXKaToro
oerona o 6.1.21 CIT 63.13330 (cm. puc. 5.2).
3HaueHue NpUBEJAECHHOI0 MoayIs nedopmanuii 0etona Ey roq mprHUMaIOT
Ep g = % , (5.6)
Epl
3Ha4YeHUS OTHOCUTEIBHBIX JeopManuii &py, &,y NPUHUMAIOT, OTBEYAIOIIUMHU

HEIPOIODKUTEIIBHOMY JEUCTBUIO HArpy3ku. Jljisi Tsxkenaoro OETOHA MPUHUMAIOT &, =

0,0015; myst Mmenko3zepHUCTOTO - &y = 0,002; &4, = 0,0035.

Ryl .

Cb ey = Eb,redgb Vo
|

.

I

|

” 1 |
arctank, ., | £

1 1

Epy— 00015 Epy= 0.0033

Pucynok 5.2 — PacuetHas nuarpamma jiepopMupoBaHus 0€TOHA OCHOBAHUS TIPH
c)KaTtuu

JlonmyckaeTcs BBINOJHATH PACUEThl C JUHEWMHON AUArpaMMOW COCTOSIHHSI CKATOTO
O0eToHa, MpUHUMass OETOH OCHOBAaHUS KaK YIPYrui MaTepuall ¢ HayaJIbHBIM MOIYJIEM
ynpyroctu 0,6E, npu HanpsbkeHusx B HeM He Oonee Ry o, BbruncnseMsix no 8.1.44 CII
63.13330.
Rp.oc npunumaemcs ne menee 1,0-Ry, u ne 6onee 2,5-R, 6 sasucumocmu om niowaou
corcamoii 30Hvl U YOaieHHOCmU ONOPHOU NAACMUNbL OM KPAsl OCHOBAHUSL.

5.9. OnopHyro MIacTUHY KPEMeKHOH JeTalu JTOMyCcKaeTcss MPUHUMATh KECTKOU C
BBITIOJIHCHUEM THUIIOTE3bl TUIOCKMX CEYCHWH, €ClM MaKCUMaJbHbIE pPAaCUETHbHIC

HaIIPAXKCHUA B INIACTHUHEC HC IIPCBLIIIAIOT BCIIMYWHBI:
—_ 7
Ry’l | (5.7)

rae Ry — pacuetHoe conporusiienne cranu cornacuo CIT 16.13330,

Vel — K03 UIIMEHT 3amaca, paBHbIi 1,5.
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[Ipu ompeneneHMH MaKCUMAJbHBIX PACUETHBIX HAMPSKEHUM  JOMyCKaeTcs

OCpEIHEHHE HANPSHKEHUH Ha IMMPUHE PAaBHOW YABOECHHOM TOJIILMHE ONOPHOM IIJIACTUHBI.
5.10. Pactipeienenue ycuiuii B aHKEPHOM KPETUICHUU TIPU BBITIOTHEHUW THITOTE3bI
IUIOCKUX CEYEHUI MOXKET ObITh OIpeiesIeHO (B MOPSIKE TOYHOCTH PaCUETHBIX MOJIENeH ):

- o nedopmannonnon moxaenu CII 63.13330 ansa ciyuyas AeiCTBUS MPOAOTBLHOMN
CWJIBI ¥ M3TrU0AOIIUX MOMEHTOB B OJIHOM WJIM JIBYX IJIOCKOCTAX 10 5.11;

- U3 YCIIOBUM paBHOBECHs] BHEIIHUX W BHYTPEHHUX CHUJ IJIsi Cllydas JEUCTBUS
A3ru0aroIero MOMEHTa B OTHON INIOCKOCTH 110 5.12;

- YINPOIIEHHO M3 YCJIOBUN PAaBHOBECHS BHEIIHMX M BHYTPEHHUX CHJI JJIA Cllydas
JEHCTBUS IPOJOIBHON CHITBI M U3THOAIOIIETO MOMEHTA B OJIHOM TUIOCKOCTH 110 5.13.

5.11. Onpenenennie ycuinii B aHKEpHOM KpEIUICHHUH 110 J1e(OopMaIlMOHHON MOJeNn
CII 63.13330 Ha OCHOBE ypaBHECHHI PaBHOBECHs BHEIIHUX CUJI U BHYTPECHHUX YCHJIMH B
PacYeTHOM CEUYEHHH, BBIMOJIHSAIOT C YYETOM CJIEAYIOMINUX MOJIOKEHUN:

- paccMaTpHUBAEeTCsS pACUETHOE CEYCHUE [0 KOHTAKTY OMOPHOM IIJIaCTUHBI U
OCHOBaHUS;

- pacrpezesieHue OTHOCUTETBHBIX NedopMaliii OCHOBaHHS U aHKEPOB IO BBICOTE
pPacyeTHOTO CEYEHHUs AaHKEPHOTO KpEIUICHHS TMPUHHUMAIOT 10 JIMHEHHOMY 3aKOHY
(rumoTes3a MIOCKUX CEUCHHH);

- CBf3b MEXJYy OCEBBIMU HANPSHKCHUSIMH U OTHOCHUTEIBHBIMHU JAeQopManusiMu
0eToHa MPUHUMAIOT TI0 PACUETHHIM JHarpaMMaM COCTOSIHUS OeToHa 1o 5.9, He yuyuThIBas
paboTy OeToHa Ha paCTsHKEHUE;

- CBSI3b MEXJY OCEBBIMU HANPSHKCHUSIMH U OTHOCHTEIBHBIMH Je(hOpMalUsIMHU B
aHKepax MPUHUMAIOT JIMHEMHOW C TPUBEACHHBIM MOJYJEM YIOPYroCTH AaHKepa, He
y4HUTHIBast pabOTy aHKEPOB Ha CXKATHUE;

- 3HAYEHUS BHEIIHEW CKMUMAIOLIEH TPOJIOJIBHON CUJIIBbI, COKUMAKOLIMX HAPSKEHUN U
nedopmaiuii ckatus 0eToHa TPUHUMAIOT CO 3HAKOM «MHUHYCY;

- 3HAYECHUS BHEIIHEW PaCTATUBAIOIIECH ITPOJOJIBHOM CUJIbI, & TAKKE PACTITUBAIOIIUX

HANpPsDKeHUN U AeopMalnii IPUHUMAIOT CO 3HAKOM «ILITHOCY.
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PucyHok 5.3 — CxemMa pacyeTHOTO CEYEHHsI aHKEPHOTO KPEIJIEHUS C )KECTKON

OHOpHOﬁ IJIaCTUHOM IIpHu pacyCTeC I10 Ile(l)OpMaHHOHHOﬁ MOJICIIH.

[Tpu onpeneieHNH YCUIIHI B aHKEPHOM KPEIUICHUH 110 J1e(hOpMAITHOHHOM MOJICTH B
o0miem cirydae (CM. pUCYHOK 5.3) HCIIONB3YIOT:
- YpaBHEHHS PaBHOBECHS BHEIIHMX CHJI M BHYTPEHHUX YCHJIMA B HOPMAaJIBHOM

CCUCHHH JJICMCHTA.

Mx :ZGbi 'Abi 'bei—’_zcsi 'Aan 'stj , (58)
i J
My :Zcbi 'Abi 'Zbyi +ZGSi 'Aan CLsyi . (59)
i J
szcbi 'Abi +zcsi 'Aan ’ (510)
i J
- YpaBHCHUA, OTIPCACTIATOINEC paCIIPCACICHUC I[C(I)OpMaIII/Iﬁ 10 CCUCHUIO 2JICMCHTA.
1 1
Eni =Eg+— Ly +— Ly, (5.11)
r, ry
1 1 5.12
Ssi:80+7'zsxj+7'zsyj; ( )
v, l"y

- 3aBUCUMOCTH, CBA3BIBAOINC HANIPSKCHUA U OTHOCUTCIIBHBIC ,Z[C(i)OpMaHI/II/I OeToHa

U apMaTyphbl:
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Spi = Eprea " Epi " Vi : (513)

6 =E g -v. (5.14)

Sl an N St
B ypaBuenwusix (5.8) — (5.14):
My, My — wmsrubaromue MOMEHTBI OT BHEIUHEH HArpy3KM OTHOCHTEIBHO
BBIOpAHHBIX W pacrojlaraeéMblX B IpejesiaX PacyeTHOTO CEYEHHs KOOPAMHATHBIX Ocei
(cooTBeTCTBEHHO neWcTByrOmMX B MIOockocTsX XOZ u YOZ wuinu napauieibHO UM),

ompeenseMble o Gpopmynam:

M, =M, +N-e,. (5.15)

M, =M, +N-e,. (5.16)
37€Ch

Myd, Myg — m3rubaromye MOMEHTEI B COOTBETCTBYIONIMX INIOCKOCTSAX OT BHEHIHEH
Harpy3Ku, onpeIeiseMble U3 CTATHIECKOTO pacyeTa KOHCTPYKIUH;

N — nmpoaonbHasl cHia OT BHEITHEH HArpy3KH;

€v € — PpacCTOSAHUA OT TOYKM IIPHIIOKECHUSA TPoaoiabHOM cuiabel N 1o
COOTBETCTBYIOIIUX BEIOPAHHBIX OCEI;

Avis Zbxis Znyi, Obi — TIOIIAIb, KOOPAUHATHI LIEHTPA TSDKECTH I-TO yJacTKa OeToHa U
HaIPsDKEHUE HAa YPOBHE €T0 IEHTPa TAKECTH;

Aan, Zsjy Zsyj, Osi — IIIOIMAIb, KOOPAMHATHI IEHTPA TSHKECTH J-TO aHKepa (CTaIbHOTO
AJIEMEHTA) U HANPSKEHUE B HEM;

&, — OTHOCHUTCIIbHAs I[C(l)OpMaIII/IH BOJIOKHA, PACIOJOXCHHOI0 Ha IICPECCUCHUHN

BBIOpaHHBIX oceit (B Touke 0);

1 1
r ry o
X — KpPUBHU3HA MPOJO0JIbHON OCH B pacCMaTpUBAEMOM IIONEPEYHOM CEUYCHHUH
3JIEMEHTA B IJIOCKOCTSX JACHCTBUS M3THOAIOIINX MOMEHTOB M, u M,
E} req — IpUBEICHHBIN MOYIb AedopmManinii 6eToHa o 5.9;
E,, — nmpuBeneHHbIi MOIynb AedopMalinii ankepa 1o 5.8;

Wi — KO3 UIIUEHT yIpyrocTy U ydera paboTsl OETOHA 1-TO yJ4acTKa;

Vi — K09 huImeHT yuera paboThl i-TO aHKEpa.
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3HaueHUs KO3(1)(1)I/II_[I/ICHTOB Wi U Vsi OIIPEACIIAI0OT KaK COOTHOIICHUEC (baKTI/I‘IeCKI/IX
Hal'[pﬂ)KeHHfI, COOTBCTCTBYIOIIUX  BBIYUCIICHHBIM ,Z[e(i)OpMaHI/IHM nmo JguarpaMmam

COCTOSIHUH, U TEOPETUUECKUX HANPSKEHUN B TMHEIHOW TOCTAHOBKE MO (hopMyam:

O,

Vi = (5.17)
Ey rea *€pi

v - (o | (5.18)
Ean : 8si

B npoyecce pacuema no ouazpammam cOCMOSHUSA YUUMbI8AEmMCcs, Ymo ¢haxmuieckue
HANPAJICEHUs 8 PACMAHYMOM OGemone U CHCAMbIX AHKepax pasHvl HYIl0, Ymo omeeyaen
0OHOCMOPOHHEMY XapaKmepy padomvl KPEenedjCHblX 1eMEeHMOo8 U OCHOBAHUS 8 AHKEPHOM
KpenjieHuu.

Pacnipenenenue ycwinidi B aHKEPHOM KpEIUIEHUM TPOU3BOJIBHONW (QOpMBI, Ha
KOTOpOE JEHCTBYIOT M3rMOAIOIMe MOMEHTHI JBYX HAalpaBI€HUN W MPOJOJIbHAs CHUIIA,

OTIPENICIISIOT U3 PEIICHUs CUCTeMbl ypaBHeHul (5.8-5.10) ¢ ucmons3oBanuem (5.11-5.12):

1 1
Mx=D11.7+D12'7+D13'80; (5.19)
x Y
1 1 _ (5.20)
My:D12'7+D22'7+D23'80,
x y
1 1 .
r, g

XKectroctHbie xapakrepuctuku Dij (i,j = 1,2,3) B cucreme ypaBHenuit (5.19) —

(5.21) onpenensirot o hopmynam

Dy, = IZAbi Zp “Ep rea Vi +;Aan ‘Zszxj Ey, (5.22)

Dy, = ZAbi 'Zlfyi "B} red * Vi +2Aan ’Zszyj Eo (5.23)
i j

Dy, = ZAbi Lwi Liyi " Eppea " Voi + ZAan L Ly Eap s (5.24)
i J

Dy = ZAbi i Epea Vii t ZAan Ly Eqy (5.25)
i J

Dy; = ZAbi “Ziyi " Ep req Vi +ZAan Ly Ean s (5.26)

J
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D33 - ZAbi-Eb,red "V +2Aan 'Ean ] (527)
: j

O6o3Hauenus B popmynax cum. Beime. [Ipumep peanuzaruu cm. [punoxenue B.
5.12. Ycunus B aHKEpHOM KPEIUICHUH C JKECTKOW OTOPHOM TUIACTUHOM IS ciiydas
JNEUCTBUSL MU3THOAIONIEr0 MOMEHTa B OJHOW IJIOCKOCTH JIOMYCKAaeTCsl OMpPENesiTh W3

YCJIOBHP‘I PaBHOBCCHUA BHCIIHHUX W BHYTPCHHHUX CHJI U THUIIOTC3bI INNIOCKUX CEUCHUM (CM.

PUCYHOK 5.4).
|
|
M
VR N_,
Nﬂ?ﬁ‘,.;zo N{m}Q ,
/. j( /. A/
e S
Ay A 7
Ny
i
| |
| « |
X/3 ] | 8.5',}
8.5',2
&
P

Pucynox 5.4 — Cxema ycuiuii v amopa pacnpeneneHus 1edopmaiuii B pacueTHOM
CEYEHNH aHKEPHOTO KPEIUIEHUS € KECTKOW OMOPHOM TUIACTUHOM NIPHU AEHUCTBUH

U3TUOAOIIIETO MOMEHTA

[Ipu 3TOM BBICOTa CXKATOM 30HBI ONpeenseTcs no Gopmye:

V2o (z,+12,)+4-2 (5.28)

Qe
rae og — ko3@duiueHt (1/m), Beruucisemslit mo Gpopmyie:
Eb,red -b (529)
Con-hy -n’

an ef

(04 =
E ‘n

311eCh £}, req — MPUBEAECHHBIN MOy b Aehopmannii 6eToHa 110 5.9;

b — mmprHa ONIOPHOI ITACTHHEI,
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Can — KECTKOCTb aHKepa 1o 5.8;

hef — 2 dexkTrBHAS TTyOHHA 3a1€TKH aHKEPA;

N — KOJIMYECTBO aHKEPOB B PsAy (B IUIOCKOCTH TEPICHIUKYISIPHOU TIIOCKOCTH
JICHCTBYIOIIETO MOMCHTA);

Z;, Z; — paccTOsSTHUE OT pacCMaTPUBAEMOrO psia aHKEPOB 10 Hamboiee CKATOU
TpaHy OTIOPHOM TUTACTHHBI (CM. pUCYHOK 5.4).

Ycuinre B pacCMaTpUBaEMOM PsITy aHKEPOB TIPH 3TOM OTIPENEIISIIOT IO (opMyIie:

N M _ (5.30)
MR
Y'3) z,-x U 3
Z,—X (5.31)
Nan2 = ZZ—X 'Nanl;
1

rae M — uzrubaronuit MOMEHT OT BHEITHUX HArpy3o0K.
Jlnst ciaydass ydera TOJIBKO KpallHero psila aHKEpOB BBICOTA CKAaTOM 30HBI

olpesessieTcs U3 ypaBHEHUS:

J2eag 411 (5.32)

245

VYcunue B kpaiftHeM psifly aHKEpOB JIJIsl TOTO CIydasi ONPEeioT Mo hopmyre:

N = M (5.33)
anl — (Zl_X/B)a
O6o3HaueHus B popmyiax cM. BBILIE.

5.13. Ompenenenue ycwinid B aHKEPHOM KpPEIUIEHUHM C IKECTKOM OMOPHOU
MJIACTUHOM JJIsl Cilyvas JEeHUCTBUSI MPOAOIBbHON CHUJIbI M U3THOAIOIIEer0 MOMEHTa B OJTHOM
IUIOCKOCTH MOJKET OBITh BBIIIOJIHEHO YIPOIIEHHO W3 YCJIOBHM pPaBHOBECHS BHEIIHUX
Y BHYTPEHHUX CUJI (CM. PUCYHOK 5.5) C y4ETOM CIIEAYIOLIUX MMOJT0KEHUM!

- 3aBUCUMOCThH JedopManuii U HampsHKeHUM OT HEPABHOMEPHOTO JaBJICHUS Ha
OCHOBaHUE MTPUHUMAETCS JINHEWHOM, KaK JIJIs1 OTHOPOJIHOTO MaTepHaa;

- pacTaruBarolas Cujia B aHKepax, ompesesseMas pPacTIHYTOW 30HOW JITIOPHI
HaIPSKEHUM, MTOJTHOCTHIO BOCIIPUHUMAETCS] KPalHUM PSIIOM aHKEPOB;

- TOYKa MPHUJIOKECHHS CUJIBI C)KATHUS B OCHOBAHUU MPUHUMACTCS B IIEHTPE TSHKECTH

TPEYTrOJIbHOM 3MIOPHI CKATUS;
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- TOYKA MPWJIOKEHUS CHIIBI CKATHS B OCHOBAHUH YIPOIICHHO MOXET OBITh MPUHSTA
I0JT C)KATOW T'PaHBIO WIIM peOpOM MPHKPEIUIIEMON AeTalu 0e3 ydera pa3MepoB CKaTou
30HEI O€TOHA.

Jloist citydas, Korja yCHIUsS B aHKepaX OMNPESISIOTCA YIPOLICHHO MO PacTIHYTOH
30HE DMIOPHI HANPSKEHUH, BBICOTA CKATOH 30HBI B PACUCTHOM CEUYCHHH MOXKET OBITh

BbIUHCIIEHA 11O (hopMyIIe:

M h) z (5.34)
X={1l-——1|-—,
N 6) 2
raie M, N — wusrubaromwuii MOMEHT M TPOJOJIbHAS CHUJa OT BHEIIHUX Harpy3o0K

(HOHO)KI/ITCJ'IBHOG 3HAUYCHHUC COOTBCTCTBYCT PACTAKCHUIO, OTPHULATCIbHOC — C)KaTI/IIO);
h— JJINHa 0H0pHOI71 IUIaCTUHBI, Z7 — PACCTOSIHUE OT KpaﬁHero paga aHKEpOB 10 HauoOoee

C)KaTOM IrpaHu OMOPHOM MIACTUHBI (CM. PUCYHOK 5.5.a).

a 7]

|
|

N N, ,
AN
VAT A A7 Wi
A
Ny W2
1
|
ix
x/3 | &s
£
=

Pucynox 5.5 — Cxema ycumnuii u amopa pacnpeneneHus 1edopmaiuii B pacueTHOM
CEUCHUU aHKEPHOI'0 KPEIUICHUS C KECTKOW OIMOPHOW IIACTUHOW MPU IEMCTBUU
M3TUOAIOIIEro MOMEHTA U TIPOJIOIBHOM CUJIBI PU YIPOIIIEHHOM pacueTe:

@ — TIPY BBIYUCIICHUH YCUJIUHN C YYETOM pa3MEPOB CXKATOM 30HBI OETOHA; O — TO Ke

0e3 ydeTa ckaToil 30HbI OETOHA,

VYcunue B kpaiiHeM psifly aHKEpOB JJIsl 3TOTO Ciy4asi ONpeestoT no Gopmye:

M +N-(h/2-x/3) (5.35)

N =
s (z, —x/3)

O603Ha4yenus B (opMyIiax CM. BBILIE.
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Jnsa cinydas, xoraa yCwiIMs ONPENEIAIOTCS YIPOILICHHO IIPU IOJOKEHHM CHIIBI

CXKaTuAg IoAd TpaHbIO IHNPUKPCIUIACMOIO 3JICMCHTA YCUIIMA B aAHKCpPAX OIPCACIIANOT IIO

dbopmyre:
N - (M+N-z,) -z (5.36)
At 22 + 72
N =f2.N (5.37)
an2 Zl anl

r1e Z;, Z, — PacCTOSHHUE OT PacCMAaTPUBAEMOI0 pPsiia AHKEPOB JO TOUKH MPUIIOKEHHUS
cunbl cxatus (cM. pucyHok 5.5.0). Ilpm oTcyTcTBUM BTOpPOro psaa aHKEpPOB Z
IPUHUMAETCs PaBHON HYJIIO;

Z3 — pacCTOSIHUE OT TOYKM MPUJIOKEHHUS BHELIHEH MPOJOIbHON CHJIBI O TOYKU
NPUJIOKCHHSI CHJTBI CHKATUSI HA OCHOBaHHE (CM. pUCYHOK 5.5.0);

ocTaJbHble 0003HAYEHUS CM. BBILIIE.

5.14. Ilpu pacueTe aHKEPHBIX KPEIJIEHUH JOIKHBI YUUTHIBATHCS JOMOTHUTEIbHBIC
YCUJIMSL — peakiuu oTnopa R, BO3HHMKaromue 3a CYeT HKCLEHTPUCUTETOB U M3MEHEHHUs

YCIIOBUI ONMMPAHUs JJIsl THOKUX OMOPHBIX MJIACTHH (CM. PUCYHOK 5.6).

N/2+R N /2+R

/WT// ,
N

Pucynox 5.6 — Cxembl 00pa3oBaHUs JOMOJIHUTENbHBIX YCUIMM B aHKEPHBIX

KPETUIEHUSIX

Ipumep 2. Ksagpatnas tpyba 100%100x10 mnpuBapeHa K ONOpPHOW TUTACTHHE
300x300mm, TommuuoM 10 MM U KpenmuTcs K ocHOBaHHMIO n3 OetoHa B30 yeThipbMs
CaMOHApE3aI0IIMMH AaHKEP-BUHTAMM (pacCTOssHME MexAy aHkepamu 220%x220mMm). B
ypOBHE aHKepHOro kperuienus npunoxensl cuibl N = 10 kH, My = 3 kHm, M, = 10 kHwm.

TpeOyercst onpeaenuTh yCHUIIns pacTsDKEHHS B aHKepax (CM. pUCYHOK 5.7).
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Pucynox 5.7 — Cxema aHKEpHOTO KPEIUICHHS U €r0 Harpy>KeHHs K Ipumepy 2

B cootBercTBUM c 0o0mmMu pexoMmeHmanusmu [locoOust pacder BBIOTHSIETCS
METOZIOM KOHEUHBIX 3JIEMCHTOB (CM. PHUCYHOK 5.8) IUIsl CTalbHOM TUIACTHHBI C MOIYJIEM
ynpyroctu Es = 200 000 MIla. Ha npenBapurenpbHOM 3Tame, Korga He BbIOpaHa
KOHKpPETHasi Mapka aHKepa, 3aJaeMcsi yCJIOBHbIM aHkepoM (d = 12 MM ¢ 3¢ deKTHBHOIM
riryonHoi ankepoBku 100 MMm), onpeniensisi ero KecTKocThb 1o dpopmye (5.2):

E, - A, _04_200000-1L1/MM2 113mm”

=90400- H/ mm=90,4-kH / mm -
hes 100mm

Co=0

Kosddunment sxkectkoctu ocHOBaHUs NpuHHMaetrca 1o ¢opmyne (5.5.0) mus

6etrona B30 ¢ pacuernbim conporuBiienueM Rp=17MIla:

C,=20-mn R =20-17=340-H | mns’

Sarpymenne 1

Koo drpieHT R nocTEM

O PE Herar2 [pynna El

Clz |40 Hramd
Bo=B Bc O oM

Yuer Cly, C2y \

Cly 0 H /a3 al

Czy 0 Hirara /-’HLVW % i Uncnenoe onncanne K3 251 *
He 0 c 5 [
OaHACTOPOHHAR PAGETa YNp. OCHOEEHHA O Crame R
OPHEHT AUMA CEASH Leer

KorrerT apui

Zy | |

[X[?]

g
<

Pucynox 5.8 — Ilpumep hopmupoBanusi pacdeTHOM KOHEUHO-3JIEMEHTHON

MOJIEJIA AHKEPHOTO KPETUICHHSI.
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a) 0)
[ I 1L It I 1L 1l IS=S=—=——"|
340 -0.2027  -0.002025 0.002025  0.268 0.536 0.8041 1072 134 1.608
Henneiirioe 3arpy kenie 1
Sarpyxenne | Msonons nepemetuerii o Z(G)
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-0.04679
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y A A
T T
A T TR

P e,

L

Lot

LEAAT

P

Gt i ]
il N

Zy

x

2y

Pucynox 5.9 — Pe3ynbTaThl pacueTa aHKEPHOTO KPETUICHHSI METOJIOM KOHEYHBIX JIEMEHTOB:
a — cxema 3aJjaHus KodQPHUIHEHTa MOCTEeNN; 6 — pe3yabTaThl ONPEACTICHUS IEPEeMEIICHHH
OTIOPHOM TUIACTUHBI; 8 — PE3yJIbTaThl ONPEeNIEHUs] KOHTAKTHBIX HAMPSHKEHHUH (peakiuii oTnopa

OCHOBaHI/ISI), 2 — pE3yJbTaThbl OIIPCACICHUA YCI/IJII/Iﬁ B CBA34X, MOACITUPYIOINX aHKCPLI

IIo pe3yiibTaTaM pacdcCTa OIPCACIICHBI YCUIINA B dHKEpaX:

Ta0Onuma 5.1
AHKep Yeuue Ny, xH
1 0
2 55
3 33,8
42,9

4
B pe3ynpTaTe MpPOYHOCTHBIX PAcdyeTOB MOXKET OBITh MOJOOpaH aHKEP C >KECTKOCTHIO,
ompenensieMond no 1m.7.9, oTIMYHONW OT HPUHSATOM sl JaHHOTO pacuera. Hampuwmep,

Cn,0=60xH/m. PacueTHas xKeCTKOCTh TaKOro aHKepa onpeaensercs no gopmyne (5.1):
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Can=Cy\ o 74 =50:15=75-xkH/Mm

dakTuyecKas pacyeTHas )KECTKOCTh OTJIMYAETCs OT MpUHATOU B pacuerax Cy Ha 20% <
30%, B 3TOM ciy4yae yTOYHEHHE PACUCTHBIX 3HAYCHUI YCHIINI B aHKepax He TpeOyeTcs.
IIpumep 3. Te xe ycrnoBus, 4TO B IpUMepe 2, HO JIJIS TIACTUHBI TONIIUHON 30MM.
Kecrtkocts ankepa npuaumaetrcsi Co=90xkH/M (cm. mpumep 2). Pacuer BwImonHsIETCS
Y4ETOM TMPEINOCBUIKM O JKECTKOM ONOpPHOM IUIaCTUHE AHKEPHOrO KpEIUIeHUs, C
noMmouipo edopmanmonHol Mozaenu no S5.12. Ilpumep peanuzanuu anropurma M
pacuera no nedopmanoHHON Monenu - cM. [lpunoxkenue B. Ilo pesynbpraram pacyera
OIpe/e/icHbl YCHIIHS B aHKepax (cM. Tabuuily 5.2.) ¥ BeJHMYMHA PaBHOJCHCTBYOIICH

cwitbl cxxatus B 0etone Ny = 38,8kH (koopauHAThI MPUITOKEHUS CHITBI S9MM; -130MM).

Tabauna 5.2.
AHKep VYeumue Ny, kxH
1 0
2 1,9
3 21,3
4 25,6

Pacuetnble wu3rubaromue MOMEHTHI B YOPYrOM ONOPHOM IUIACTHHE, 3arpy:KeHHOMN

BBIYHMCIICHHBIMU YCWIIUSIMH TPUBEJICHBI HA prcyHKe 5.10.

|=— === (=i 1L 1L I I =S
-0.19 -0,166-0.142-0.11¢-0.094-0,071-0.047-0.02:-0.00110.00170.02370.04740.07120,0949 0,119 0.142 0.166 0.179
Sarpykerme |

10 Z(G)

O 0.000 Orv. 0.000

EEE=E=E | I ——— == === [ I I I I 1 IS=S=S==—
232 -203 -17.4 -145 -11.6 -869 -58 -29 -0.199 0199 29 58 869 116 145 17.4 199 235 -196 -157 -118 -7.84 -392 -0.235 0.235 392 7.84 118 157 196 235 274 314
3arpysiete | arpysete |
Mosanka sanpsukeniii o Mx Mosaika nanpskermii o My
Eanmnst nsviep e - (KH*mm) v Eximst n3viep et - (KH*nnt) v
[T |
1 |
I
I |
I |
e e
' M
| max
5 5
Y Y
O 0.000 O 0.000

Pucynok 5.10 — PacueTHast cxema u M3ru0aronire MOMEHTHI B OTIOPHOH TUIAaCTHHE
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MakcumalnbHbIe pacyeTHbIE W3THOAIONIME MOMEHTHl OCPETHEHHBIE HA YIBOCHHOU
TonuuHe miacTussl (60 Mm) cocraBuiu My = (31,4+20,6+14,8)/3 = 22,3xkHm/Mm.
MakcumalnbHbIe pacyeTHBIC HAMPSOKEHUS B TJIACTHHE TPH 3TOM OYAYT ONpECIICHBI IS
JTAHHOTO yJacTKa:

M, M,-6 223.xHu-6
o =M, My

v - =148MlIla.
W bt? 1.(0,03m) )

MakcuManbHble pPACUETHBIE HANPSIKEHUS Opmaxy HE IMPEBBIIAIOT  BEJIMYHUHBI
Ry: = 230/1,5 = 153MIla, Beruncinensoir mo dopmyne (5.7). OnopHas miacTHHA
tonuHOW 30MM B JaHHOM KpEIJIEHUM MOXKET paccMaTpUBaThCsl KaK JKECTKasl.
[IpumeHeHne METOIOB pacuera Ha OCHOBE TUITOTE3bI IUIOCKUX CEYCHHI B JaHHOM cllydae
JOITYCTUMO.
IIpumep 4. KpoHmTENHH C )KECTKOM OMOPHOM IIJIACTUHOM KPENMUTCS K OCHOBAaHUIO M3
oerona B25 detbippMs pacniopHbiME aHkepamu (cM. puc. 5.11). XKecTkocTs BRIOpaHHBIX
ankepoB C,o=20xkH/MM mipu >ddexTuBHON ryOuHe 3amenku heg=80Mm. B ypoBHe
OTIOPHOM MIaCTUHBI NpHIIOKeHa capuratomas cuia V=10xkH u uzrudaromuii Moment M =
2kH-m. Tpebyerca omnpenenuTb pacyeTHblE YCWIMS pACTSKEHUS B aHKEpax U

BO3MO>XHOCTb 3aMEHBI Ha aHKepbI ¢ KeCTKOCThI0 Cp, 0=100xH/MM.

Pucynok 5.11 — CxeMa aHKEpHOTO KPEIUICHHUS U €0 HArpyKEHUs K Ipumepy 4

PacuetHbie ycunus B aHKepe TpH JEWCTBUU HM3TrHOAIONIET0O MOMEHTa B OJIHOM
MJIOCKOCTH M KECTKOW OTIOPHOM MIIACTHMHE MOTYT OBITh ompeaenieHsl mo 5.13. Pacuernas
cXeMa MpuBeJIeHa Ha pUCyHKe 5.12.

Jns paccmaTpuBaeMbIX YCIOBUU MPUBEACHHBIM MOJyNb nedopmamnuu OeToHa

onpenensercs 1o ¢popmye (5.6):
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R, 145-MIla

LN = 9667 MIla
&, 00015

UWd:

PacueTHast sxecTKOCTh aHKepa omnpeaensiercs mo gopmyne (5.1):
C..=Cno-15=20-1,5=30-xH [ mm

]
I

M
ya N

x/3 | ‘

250

Pucynok 5.12 — PacueTHas cxema aHKEpHOTO KPEIUICHUS K npumepy 4

Kosddunuent ag Boruucnsercs no gopmyne (5.29):

Eprea'b  9667MTla- 220 Mu
C.n-hy <N 30000 H/nvm -80 mm - 2

an ef

o, = = 0,443 mm *

BricoTa cxaToit 30HBI onipeaesnsieTcs o gpopmyre (5.32):

2- -z, +1-1 . . _
X:,/ a2, + :Jz 0,443-250+1 1:3]MM
(94

. 0,443

Ycunue B kpaifHeM psily aHKEPOB JIJIsl TOTO Ciyvas onpeaenstoT mo ¢opmyre (5.33):

B M 2000-xH - vm

N, - =835 «H
"7 (2,—x/3) (250 mm - 31mw/3) ¢

Yeunue onpeneneHo s psaa, COACpIKallero JBa aHkepa. MaKCUMalbHOE pacueTHOES

ycunue B ogHoMm aHkepe 4,18xH. Ilpu sToM B 3amac Hecyliei CiOCOOHOCTH HE YYTEH

HUKHUH ST aHKEPOB, (PAKTUYECKU PaCIIOIOKEHHBIN B PACTSIHYTOM 30HE.

Pacuer npu 3ameHe Ha aHkep c¢ kectkocteio C,o = 100 kH/mMm BbmmonHsiercs

AHAJIOTH4YHO.

C,n = 150 kH/™MM ; &g = 0,089 Mm%, X = 64 My Nang = 8,76 kH

Ycunue omnpeaeneHo s psaa, COAEpXkaIIero 1Ba aHkepa. MaKcuMajabHOE PacuyeTHOE

ycunue B o1HOM aHkepe 4,38kH.

Ipumep 5. CranpHas kBajapaTHass TpyOa BbIcOTOM ceueHuss 160 MM mpuBapeHa K

onopHoi miaactuHe 300x300MM TOJNIMHON 25 MM U KpPENUTCS K OCHOBAHMIO U3 OETOHA
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B30 4deTbipbMs XUMHYECKUMH aHKepaMH. B ypoBHE aHKEPHOTO KpPETUICHUS MPHIIOKECHBI
cunbl oxatua N = —5kH, My =10 xHm. TpeOyercs onpenenuTs yCUIMs PacTSKEHHS B

aHKepax (CM. pucyHok 5.13).

I M N =30
L y A
N, 0 1> N
an? A
P, %
7 |/
%
m2=150
Ny =260

Pucynox 5.14 —PacueTHast cxema aHKEpHOTO KPEIUICHHSI K IPUMEpPY 5.

[Ipu neficTBUU MPOIOIBHON CHIIBI M U3THOAIOIIEr0 MOMEHTA B OJTHOW TIOCKOCTH PacueT
MO>KET OBITh BBITIOJIHEH YNPOIICHO 110 5.14.
BricoTa cxxaToii 30HbI onpeaensiercs mo Gopmyne (5.34):

x=(1-M D)z () 10cHu 03u) 026w _ .00
2 " T e ) 2

VYcunue B kpaitHeEM psily aHKEPOB JIJIsl TOTO Ciy4as onpeaenstoT mo ¢popmyre (5.35):

M +N-(h/2-x/3) 10xH - m—5kH - (0,151 — 0,143 /3)
. (z, —x/3) (0,26 —0,143/3)

N =44, 7xH

VYcunue ompeneneHo Al psAa, COAEpXKAIIero JBa aHKepa. MakcuMallbHOe
pacyeTHOE yCUIIME B OJTHOM aHKepe IM0 ynpoIlieHHoN meToanke 22,4kxH.

[Tpu pacuere Ha ocHOBe JedopMariMOHHONW Mojenu 1o 5.12 (cMm. mpuioxkenue B),
MaKCHMaJIbHOE pacyeTHOE yCHiine B Hanbosee HarpykeHHoMm ankepe 19,2xH.

MakcumanbHble HANpsKEHUs B IUIACTUHE TOJIIMHOW 25MM, HE MPEBBIIIAIOT

107MIla u Bemuumnbl Ry; = 230/1,5=153MIla, BeruucinenHoii no d¢opmyne (5.7).
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OnopHas muactuHa ToJMHON 30MM B JaHHOM KPEIJIEHUH MOXKET paccMaTpUBAThCS KaK
kecTkasi. [IpumMeHeHMe METOJOB pacyeTa Ha OCHOBE THIOTE3bl IUIOCKUX CEYEHHH B
JTAHHOM CJTy4ae J0MYyCTHMO.

IIpumep 6. JIns aHKEepHOrO KPEIUIEHHUS C IIECTHIO aHKEpaMU OIpeAeNieHbl YCHIUS B
KOXJIOM aHkepe (cM. pucyHok 5.15). TpeOyercs omnpenaeiauTh 3HAYEHUE CyMMapHOTO
pactaruBatomiero  ycuiausti  Nangor, JACHCTBYIOLIETO B aHKEPHOW TIpylme, U ero
DKCLICHTPUCHUTET €N1, €n2 OTHOCUTENIBHO LEHTpAa TSKECTH AaHKEpHOW rIpymnmnbsl. B

paccMaTpHUBaeMyl0 aHKEPHYIO IPYIITy BKIIOYAIOTCS BCE PACTAHYThIE aHKEPHI.

I y
il \T ; Nan,tot |

400
| 300
| 150
|
B ——
>
>
=
g/
T/
\Eﬁ -

- 2] 1 \8 /,/f’:”::
— T1o0 8~
200 |
T

Pucynox 5.15 — CxeMa aHKepHOTO KpEIUICHUS K IpumMepy 6:

A — IIeHTp TSAXKECTH aHKepHOI! rpynmnsl; B — Touka npuioxkeHus paBHOIEHCTBYIOIIEH CUIIBI B PACTSHYTHIX aHKepax

VYceunust, KOOpAUHATBI aHKEPOB OTHOCUTEIBHO LIEHTPAIBHBIX OCEW aHKEPHOI'O KPEIUICHUs
U pe3ylbTaThl NPOMEXKYTOUYHBIX BBIUMCICHUN TMpeacTaBieHbl B Tabmuue 5.3. B
pacCcMaTpUBAaEMYI0 AHKEpHYIO TpyNIy BXOIUT MATh aHKepoB. AnHkep Nel He

YUUTBIBACTCA TIpW  BBIYHUCICHHUHW KOOPAWHAT MLCHTpA THKECTH W IMPUITOKCHHUA

PaBHOJICHCTBYIOLIEH.
Ta6nauna 5.3
AHKep Yeumme Ny, k<H Koopaunara Xj,MMm Koopannara Yj,Mm Nan.i- X Nan.i- X
1 0 100 -150 0 0
2 2 -100 -150 -200 -300
3 5 100 0 500 0
4 7 -100 0 —700 0
5 10 100 150 1000 1500
6 12 -100 150 -1200 1800
2 36 _100 150 _600 3000

CymmapHoe pacTaruarollee ycuine B ankepHoit rpymme Nap ior = 36kH
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KoopanHats! EHTpa TSYKECTH AaHKEPHOU I'PYIIIBI BBIYUCIISAIOTCS KaK:

2% —100-mv _ 2 150-wm _

X » E =20MM;  Yang = 30Mm

an,g

KOOpI[I/IHaTBI TOYKHU IIPUITOKCHUA paBHOI[efICTBYIOHICﬁ CUJIBI PACTAKCHUA B aHKCpaAX:

_ 2 NiX; —600-kH - mm

_ 2. NY; 3000-xH - Mm
N, 36K6

X =—16,6 MM; =
§ I >N, 36 kKH

—83,3MM.

PacueTHbIE SKCIIEHTPUCUTETHI CyMMapHOTO YCHIIHS Ny, (ot OTHOCHTENBFHO HIEHTPA TSHKECTH
aHkepHoil rpynmbsl €y = 20 — 16,6 = 3,4 mm; ey, = 83,3 -30,3 =53,3mm
Onpenenenne yCHIHiA B rpynie aHKePOB MPHU CABUTE

5.15. Ins  pacmpedesieHUs YCWIMH MEXIy aHKepaMH B aHKEPHOU TpyIIe,
paboTaromieii Ha CIOBUT, JWAMETP YCTAaHOBOYHBIX OTBEPCTHH B OMOPHOW IUTACTHUHE
KPENEe)KHON JIETaJIM He TOJDKEH NPEBBINIATh BEJINYNH, YKAa3aHHBIX B Ta0auIe 5.3. 3a30phl,
MPEBBIMIAIONTNE YCTAHOBICHHYIO BEIIMYUHY, IOIYCKACTCS 3alOiHATh CIHCIHATbHBIMU
BBICOKOTIOJIBM)KHBIMH COCTaBaMU MPOYHOCTHIO HE MEHEE MMPOYHOCTH OCHOBAHUS.
Vemanoenennvie genuyunbl MUHUMALLHBIX 3A30P08 8 OMEEPCMUAX ONPedesiom YCl08Us
NPUMEHUMOCMU MeMOOUK nepepacnpeoeienus ycuiui 6 spynne. B npomuenom ciyuae
coemecmHas paboma amkepos He Modcem Obimb 2apaHMUPOBAHa U 6ce YCUIUe 00NIHCHO

ObIMb Nepedano Ha aHKepwvl ¢ HauMeHbulell Hecyujell ChOCOOHOCMbIO.

TaOnuna 5.4

Juametp aHkepa (MM)

4o 4.2 6 8 |10 |12 | 14 | 16 | 18 | 20 | 22 | 24 | 27 | 30 >30
i Unom

JlnaMeTp yCTaHOBOYHOTO
OTBEPCTHSI B ONIOPHOH 1,1d
TUTACTHHE KPETIeKHON 1,1dnom

netamu di (M)

MakcuManbHBIH 3230p 0,1d

B OTBEPCTHH (MM) 0,1dnom

1 o
) C€CJIM yCHUJINEC BOCIIPUHUMACTCA 00JITOM / IIIHIBKOM

2 . o
) ecom YCHUJIHE BOCTIPUHUMAETCS TUIB30H / BTYJIKOM

5.16 [Ipn pacuere aHKEpPOB HA CJIBHUI CIEAYeT YYUTHIBATH JIOMOJHUTEIHHBIN
MOMEHT, OOYCJIOBJICHHBIN IJICUOM CIBUTAMOIIEH CHibl (cM. puc. 5.16), nockonvky npu

pabome ankepog Ha cO8U2 BO3MONCHO 084 8UOA PAPYUIEHUS NO CMATLHOM) IJEeMEHMY
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aHKepa: Yucmoelii cpe3 U paspyulerue no cmaiu om uzeubaioweco momenma. Buo
Paspyuenus 3a8ucum om yCio8ull packpenjieHust ahkepa 8 OCHOBAHUU U NPUKPENISeMOl
demainu.

[Tnedo cnpuraromeii CUIIBI CIEIYyEeT ONPEaesaTh o hopmyIie:
_agte

s , (5.38)
Um

IJI€ € — PpacCTOSHUE MEXAYy CHABHUralolleld CHIOH | MOBEPXHOCThIO OETOHHOIO
OCHOBAaHHSI,;

a3 — pPacCTOSIHUE,  OMNPEACTIONIee  IMOAATIMBOCTh  3aJCNIKH,  MPUHHUMAETCS
B 00mieM ciydae paBabiM 0/2 (d — guamerp ankepa win Oy IpU IEpegave yCHIHS Ha
ruib3y aHkepa). Ecnm  ycraHoBieHa mmraitba c raiikoil, npuieraronipe K O€TOHY
OCHOBaHUS Kak MOKa3aHo Ha puc. 5.17, a3 mpuHUMaeTCsi paBHBIM HYIIIO;

oy — 6e3pazMepHbIidl KOI(PPUITUEHT, 3aBUCSIIUNA OT CTENEHU 3allleMJICHUs aHKepa
B OTIOPHOHM TIacThHE KpemexHod mgertamu (cm. puc. 5.18). Ilpum  oTcyrcTBHH
3allleMJIeHWsl WU B3amac  Hecymiedl  cmocoOHoct oy = 1,0. Ilpm  momHOM
3amIeMJICHUH, KOT/Ia MOBOPOT MPHUKPEIUIEMON JeTald HEBO3MOXXEH H BBITIOTHSIOTCS
TpeOboBanus 1. 5.16 mnpuHumaercs oy = 2,0. AHKEp CcyHUTaeTCS 3alIEeMJICHHBIM
B MIPUKPEIUIIEMON JIETAIH, €ClIM €€ MPOYHOCTh TOCTATOYHA JJIsi BOCTIPUATHS MOMEHTa OT

3allICMIICHHA aHKCPa.

0

=

Pucynok 5.16 — BapuaHTbl ycTaHOBKHM OTIOPHOM TJIACTHHBI KPETIEKHOM 1eTaN
@ — BIUIOTHYIO K OCHOBaHHIO; O — BIUIOTHYIO C YBEJIMYEHHBIM BbIPaBHHUBAIOIIUM
CJIOEM; 8 — C 3a30POM; 2 — C 3a30pOM M YCTAaHOBKOM JOIOJHUTEILHON TalKH

K OETOHY; O — uepe3 ruib3y.
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PI/ICYHOK 5.18 — PacueTHas cxema I OIIPCACIICHUS CTCIICHH 3aICMIICHHA aHKCPa

5.17 JlononHUTENBHBIE YCWIHS, OOYCIOBIEHHBIE ILJICYOM CABUTAIOMICH CHIIBI,
JIOITYCKAeTCs HE YUYUTHIBATh MPU OJTHOBPEMEHHOM COOJIIO/IEHUH CIIENYIOUIUX YCIOBUM:

a) OmopHas IJIACTHMHA KPENEeXKHOM JeTalu JOJDKHAa OBITh CTAJbHOM CIIJIOLIHOTO
CEYCHHUS,;

0) omopHas MIacTUHA KPENEeKHOM eTanu J0JKHA MpUleraTb K 0€TOHY OCHOBaHUS,
0e3 Kakoro-mbo MNPOMEXKYTOYHOI'O CJIOS WJIM C BHIDABHUBAIOLIMM CJIOEM pacTBOpa
NPOYHOCTHIO Ha cxxatue He Hike 30MIla Tommmuoit He 6osee d/2 (d — auameTrp aHkepa
W Opom €CITH YCHITHE TIEpEAaeTCs Ha THIIb3Y/BTYJIKY aHKepa);

B) IMaMETpP YCTAHOBOYHBIX OTBEPCTUN B OTMIOPHOW IUIACTUHE KPETIEKHOM JeTalu He
JIOJDKEH TPEBBIIIATh BEJIMYMH, YCTAHOBIEHHBIX B Ta0I. 5.4.

5.18 JlomyckaeTtcs cABUTAIONIYIO cUly V, mepeiaBaeMyto Ha aHKEphl, YMEHbIIIATh 3a
CYET yyeTa TPEHMsI MEXAY OCHOBAaHUEM U ONOPHOU IIJJTACTUHOM KPEIE)KHOM AECTAIA Ha
BeNUYUHY Viric TPU OJTHOBPEMEHHOM COOJTFOJICHUHN CACAYIOIINX YCIOBUM:

a) aHKepbI U aHKEPHbIE TPYIIbI PACTIONOKEHBI BIaJH OT Kpasi COrIacHo 1.4.5;

0) omopHas TJIACTHHA KpPEMEeXHOH JeTaau npujeraeT K OETOHY OCHOBaHHS

C BBIPABHHMBAIOIIIUM CJIOEM pacTBOpa TOJIIHHOMN He Oosee d/2;
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B) OTCYTCTBYIOT 3HAKOIEPEMEHHbIE WM JUHAMHYECKHE BO3JCHCTBUS Ha
IPUKPEIUIIEMYIO J€Tallb.

MaxkcumanpHasi CIBUTAIOMIAs CHJIA, BOCTIPUHUMAS 3a CYET TPEHUs, ONMpPENeseTcs
1o (opmyuie: Vgric =H-Ny ,
rie Np — cuiia npykatust OOpHOM JeTanu K OCHOBaHMIO;

K — Ko pULMEHT TpeHUs], NPUHUMaeMbIi paBHbIM (,25.

5.191lpu pacuere aHKEpOB B COCTaBE TPYIIIbl pacUyETHbIE YCHIUS CIEIYyeT
OTIpeNENATh KaK JIJIsl aHKEpHOW I'PYMIIBI B LIEJIOM, TaK U JUIS OT/EIbHBIX aHKEPOB.

5.20 lnss pacyera aHKEpOB B COCTaBE TPYMIbI NPU CIABUTE OMPEICIISACTCS
CABMraroliee ycuiue B HaubOosiee HArpy)KeHHOM aHKepe Va,max, a TaKXkKe 3HAaYeHHE
CYMMapHOTO CIBHUTAIOIIETO YCHIUS Vgnior, JEHCTBYIOMIETO HA AaHKEPHYIO TPYIIY, €ro
OKCIEHTPUCUTET OTHOCUTEIBHO LEHTpa TSKECTH AHKEPHOM Tpymmbl | yrodi,
COOTBETCTBYIOIIMIA HATTPABICHUIO YCHITHS Vg (ot

5.21 B paccmaTpuBaeMyl0 aHKEpHYIO Tpymmy, [Uisi KOTOPOW BBIYUCISIETCA
CyMMapHas cuia Vo, BKIIOYAIOT TOJIBKO aHKEPbI, BOCIPUHUMAIOIINE C/ABHUTAIOIINE
YCHJIMS COTJIACHO yKa3aHWAM I1.5.22.

5.22 PacnipesienieHle CABUTAIOLICH CHIIBI MEXIY AaHKEpaMu B COCTaBe T'PYIIIbI
ClielyeT TPUHUMATHh B 3aBHCHMOCTH OT PAacCMaTPUBAEMOT0 MEXaHHW3Ma pPa3pyIICHUs
Y HaIPaBJICHUS CABUTAIOIICH CUIIBL:

a) UTsl CITy4daeB pa3pymIeHHs 1O CTald U BBIKAIBIBAHUIO OETOHA 32 aHKEPOM, €CIIU
OTBEPCTHE B ONOPHOM IIJIUTE KPETEKHOM JeTaal He MPEBbIIACT BEIUMYUH, TPUBEACHHBIX
B Tabnuue 5.4, pacnpeeneHne CABUTaloINX YCUINH cleayeT NPUHUMATh paBHOMEPHBIM
MEXy BceMHU aHkepaMu (cM. puc. 5.19);

0) U1 ciaydas paspylIeHUs OT OTKaJbIBaHUS Kpas OCHOBAHUS NpPU JEHCTBUH
C/IBHTAIONICH CHJIBI TIOTIEPEK Kpasi, YCHIINE UM €ro KOMIIOHEHTHI CIIEIyeT pacipeelisiTh
Han0oJiee HEBBITOHBIM 00pa30M TOJIBKO Ha KpaiHUE aHKephI (cM. puc. 5.20).

B) JUISL CIy4as pa3pylICHUS OT OTKaJbIBaHUS Kpas OCHOBAHHS TPH JCHCTBHU
CABHTAIONICH CHJIBI TMapajUlelbHO Kparo, YCHJINE WJIM €ro KOMIIOHEHTHI CIEIyeT
pacrpeneisTh paBHOMEPHO Ha BCE aHKEPHI, MPU 3TOM B aHKEPHYIO TPYMILY BKIIOYAIOT
TOJIbKO KpaiHue aHKephl (cM. puc. 5.20).

5.23 Hecymas crnocoOHOCTh NpU OTKAJIBIBAHUM Kpas OCHOBAaHUS MOXET ObIThH
TIOBBIIIICHA TPH WCKJIIOYCHUW Tepeladyd CABHra Ha KpaWHUWi psn aHkepoB. Ilepemaua
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CIABUTA HA aHKEPHI MOXKET OBITh MCKIIOYEHA MyTEM BBHITIOJHEHUS OBABHBIX OTBEPCTHH
B OIOPHOM IIJIMTE KPETEeKHOM aeTanu (cM. puc. 5.208).

5.24 Cnpuraromye yCwins B aHKEpaxX B COCTaBE aHKEPHOU TPYMITBI OT COBMECTHOTO
NENCTBUSL CABUTAIONICH CHIIBI U KPYTSIIETO MOMEHTA CIIEYeT OINpPEeAeNsATh MO OOIIUM
npaBujiaM, MPUHUMAS )KECTKOCTh AaHKEPOB B TPYIIIE PaBHOW MEXy cO00Ml U U3 YCIOBUS
paBHOBECHS BHEIIHUX W BHYTPEHHUX CUI (CM. puc. 5.21).

5.25 llns cimydaeB paspylieHHS OT OTKAJBIBAHUS Kpas TOJIYyYEHHBIC YCHIIUS
B OJIMHOYHOM aHKepe WU €ro KOMIIOHEHTHI, JIEHCTBYIOUINE B MPOTHUBOIOJIONKHOM OT
Kpasl HallpaBJICHUU, HE YUYUTHIBAIOTCA HPU OMNPEAENCHUH CYMMapHOro YCHIUSA Vg iof,

JIEUCTBYIOIIETO B aHKEPHOMU rpyrre (CM. puc. 5.22).

a |
” @ Vo ¢ Vanmax =Van1= Van2 = V/2;
| v 4
- — Lo Vanot= Van1 + Va2 =V,
."— V{m,.’ ‘ eV:O
|
o Van
l Vo et Vanmax = Van1 = Van2 = Vanz = VI/3;
o Vantot = Van1+ Van2 + Vanz =V,
e,=0
’ |
6

£/ p

Vi=V-cosa; Vo=V-sina;

7V o ,Vnn,: Van,l,l = Van,2,1 = Van,3,1 = Van,4,1: Vi1/4,
Vimss e Van12= Van22= Vanz2 = Vana2= Vo/4;
-_TVM, ”. Vs Vanmax =Van1= Van2 = Van3z = Vans= Vi4,
V1> Venaz Vantot 1= Van1,1 + Van2,1 + Van3z1 + Vana;
4 % —~4 Vanitot2= Van,1,2+ Van22 + Van3z 2+ Vanao;
Vi1 U Vo Vantot = [(Van,tot,l)2 "'(Van,tot,z)z]o'5 =V
av=arctan(Van,tot2/ Vantot1) = o;
@ @
e,=0
i
e/ @

Pucynok 5.19 — IIpumepsl paBHOMEPHOTO paclpeiesIeHUs] CABUTAIONINX YCUITUI
B AaHKEPHOM TpYIIIIE.
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an,tot

v
an,tot Ty

an,i, !

Van1= Va2 = V12,
Vantot= Van1t+ Van2 =V,
e,=0

Van1=Van2=Van3=Vans =V/4,
Vantot = Van1 + Van2 = V/2,
ev=0;
o= 90°

Van1= Va2 = V12,
Vantot= Van1t+ Van2 =V,
e,=0

V1=V-cosa; Vo=V sina,
Van11= Van21= Vi/2;
Van12= Van22=
= Van32= Vana2= Vol4,

Vantot1= Van11+ Van21= V1,
Vantot2= Van12+ Van22= Vol2;

Vantot = [(Van,tot,l)2 "'(Van,tot,z)z]o’5
ov=arctan(Van ot 2/ Van ot 1);

e,=0

Pucynox 5.20 — [Ipumeps! pactipeneneHus: CABUTAIONINX YCUIIUN B aHKEPHOI
rpymnIe JIJjis pacueToB IPU OTKAJIBIBAHUU Kpasi OCHOBAHUS
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V(m, 1,1

an, 2,1

Van1= V/2+T/sy;
Van,2 =V/2 - T/Sl;
Vantot= Van1+ Van2=V,;
ev=T / Van ot

V1=V-cosa; Vo=V sina;

Van,l,l = V1/2+T/51;
Van,2,1: V1/2 — T/Sl;
Van12= Van22= V2l2;

Vantot1= Van11+ Van2,1= V1,
Vantot2= Van 12+ Van22= V2,

Van tot = [(Van,tot,l)2 +(Van,t0t,2)2]05:v
a\,:arctan(van,tot,z/ Van,tot,l):a;

e=T/ Van,tot

Van,max = Van,l = Van,2 = Van,3 = Van,4 =
T

T2

Vantot = 0;

Pucynox 5.21 — [Ipumep pacripeesieHus CIBUTAIONIUX YCUITUN B aHKEPHOU
TPyIIIe IPY ISHCTBUH KPYTAIIETO MOMEHTA
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Vi=V-cosa; Vo=V sina;
o>90°

Van1,1 = Van21= V1/2 <0;
(Van11, Van21 HE YUUTBIBAIOTCS
B pacyere);

Van12= Van22= Va2,

Vantot= Van12+ Van2.2= Va;

V1=V-cosa; V,=V-sina;

Van,l,l = V1/2+T/Sl;
Van,2,1: V1/2 — T/51 <0;
(Van2,1 HE YUUTHIBAETCS B PacyeTe);
Van12= Van22= V2/2;

Van,tot,l: Van,l,l;
Van,tot,2: Vani2+ Van,2,2 =Vy;
Vanitot = [(Van,tot,l)2 "'(Van,tot,z)z]o'5
ay=arctan(Van,tot2/ Van tot,1)=0;
ev= T/ Vanot

Van,l =— T/Sz < O
(Vsg,1 HE yUnTBIBAaETCS B pacuere);

Van,2: T/s;
Va=Van2

Pucynox 5.22 — [Ipumeps! yueTa HanpaBieHUN CABUTAIONIUX YCUIIUN B aHKEPHOM
rpymnIe JJs pacuyeToB MPU OTKAJIbIBAHUU Kpasi OCHOBAHUSA
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IIpumep 7. PacyeTrHoe caBuraromiee ycuine, MepelaBacMoOe Ha aHKEPHOE KpEeIJICHHE
(cm. pucynok 5.23) V = 8 xH. Kpemnnenue ocymiecTBiasieTcs € MOMOIIBIO YEThIPEX
ankepoB M12. OnopHas miacTiHa KpenexHou feTany ToNmuHoi 15 MM ¢ 4 o1B. @ 13MMm
IIOTHO 0€3 3a30pOB MpHIIEraeT K OCHOBaHHIO. TpeOyercs ompenenuTbh pacyeTHbIC

YCWIIMS JJI1 aHKEPOB M aHKEPHBIX IPYIII IIPU pacyeTe Ha CABUT.

a-a ﬂ_l
A
N\ ey F—
\\ ~ b
N < { g
N N ; =
\E =1 || & o
\. \'._

S ra ~ =
300 £_| s0 | 70

Pucynok 5.23 — CxeMa aHKEpHOTO KPEIJICHUS K IpuMepy 7

Pacuer mist cinywass paspyiieHHs OT OTKaJbIBaHMsS Kpasi OCHOBaHHUs BOJM3M yria
BBITIONTHSIETCS JJIsl IBYX HAMpaBICHUN: B HAIIPABJICHUN HIDKHEW TpaHu U OOKOBOI TpaHHU.
AHKep pacrojio’keH BOJMU3U OT Kpasi MPH 3TOM BBIACISIOTCS CIEAYIOIINE MEXaHU3MbI
pa3pyuLieHus:

- paspylIeHHUE 0 CTAJIM U BBIKAIBIBAaHUIO OE€TOHA 3a aHKepoM (110 5.23, a);

- pa3pyllieHHe OT OTKaJbIBaHUS Kpasi OCHOBAHUS MPU JCUCTBUU CIBUTAIOIICH CHIIbI
nornepek kpas (mo 5.23, 6);

- pa3pyllieHHe OT OTKaJbIBaHUS Kpas OCHOBAHUSA MPU JACHUCTBUU CIBHUTAIOIICH CHIIBI
napajieNbHO Kpato (1o 5.23, B).

[Tpu >TOM I aHKEPHOTO KPETIJICHUS BBITIOITHIIOTCS TpeboBaHus 5.16 — pacnpenenenue
YCUJIMH MEXIY aHKEpaMu JOMYCTUMO.

Jns kaxxaoro MexaHu3Ma paspylleHHs ONpeNessieTcsl CBOS aHKEpHas TIpynmna u

BBIITOJIHSIETCSL PACIIPEICIICHUE YCUIIUI B HEU.
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éVaM
]’_ Van,.'m‘ \2
T
*Vmu"
Van,mf
Van‘max = Van']_ = Van,z :Van,3 = Van'4 Van,l = Van,Z =VI2 =4kH Van,l = Van,2 = Van,S =
= V/4 =2xkH Van,tot = Van,l + Van,Z = 8xH = Van,4 =V/4 =2xH
Vantot = 2Vani = 8kH Vantot = Van2 + Vans = 4xH

Pucynoxk 5.24 — PacueTHble cXeMbl IIPU ONIPEAEICHUN PACYETHBIX YCUJINM Ha CABUT 7S IpuMmepa 7:

a — pa3pyLICHHE TI0 CTAIN U BBIKAJIBIBAHUIO OETOHA OCHOBAHUS; 6 — pa3pylleHHe OT OTKAIBIBAHUS Kpas

OCHOBAHU B HAIIPABJICHUHN HUKHEH T'paHu; 6 — pa3pyUICHUEC OT OTKaJIbIBAaHUA Kpasd OCHOBAHUA

B HarpasJieHHH OOKOBOI rpaHH
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6 PACUET IO MPEJAEJbHBIM COCTOSHUAM NEPBOM I'PYIIIIBI

Pacuer o npenenbHBIM COCTOSIHUSIM TIEPBOM TPyHIbI (IO MPOYHOCTH) MPOU3BOIAT

M0 TpeAeNbHBIM YCWIMSM W3 YCJIOBHS, YTO YCHUJUSI B aHKepe (aHKEpHOH rpyre) OT
BHEIIHUX CWJI HE JOJDKHBI MPEBBINIATH MPEAETbHOTO YCHIHS B aHKepe (aHKepHOU
IPyIIe) JUIsi COOTBETCTBYIOIIETO0 MEXaHU3Ma paspyiieHust (cMm. puc. 6.1-6.2). Ilpu stom
BBIJICIISIIOT

e paspylleHue Mo CTaIbHOMY 3JIEMEHTY aHKepa (10 CTaju);

® pa3pylIeHUE IO KOHTAKTy C OCHOBAHUEM,;

e pa3pyllieHue OT BhIKAJIbIBAaHUS 0€TOHA OCHOBAHUS;

® KOMOMHUPOBAHHOE PA3PYIICHUE MO0 KOHTAKTY U BHIKAJLIBAHUIO OETOHA OCHOBAHUS

(TOJBKO JUIsl XUMUYECKUX aHKEPOB);
e pa3pylIeHHUE OT PACKAIbIBAHUS OCHOBAHMS;
e paspylleHue OT BHIKAJIbIBaHUS OETOHA 32 aHKEPOM;

® DpPa3spymcHHUC OT OTKaJIbIBAHUS Kpasd OCHOBAHHA,

PucyHok 6.1 — Bujibl pa3pyiiieHust aHKEpOB MPH IEUCTBUU PACTATUBAOIINX
YCUJINAMN:

a — pa3pylleHue Mo CTalli aHKepa; 6 — pa3pyIllIeHHe 10 KOHTAKTy C OCHOBAHUEM; &
— pa3pylleHue OT BHIKAJIBIBAHUS O€TOHA OCHOBAHUS; & — Pa3pyIlICHUE OT
packajbIBaHUs OCHOBAaHUS; 0 — KOMOMHUPOBAHHOE Pa3pyIIEHUE 110 KOHTAKTY
aHKepa C OCHOBAHHMEM U BBIKAJIBIBAHUIO OETOHA OCHOBAHUS TPU OJMHOYHOM

aHkepe (17151 KJIIEEBBIX aHKEPOB); € — TO e JUIsl TPYIIIbl aHKEPOB
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Pucynox 6.2 — Buzpl pa3pyliiieHust aHKEpOB MPU ACHUCTBUU CABUTAIONINX YCUIIHIA:
a — pa3pyllieHne 1o CTalu aHkepa 0e3 mieda Cuilbl; O — pa3pylIeHue Mo CTallu
aHKepa C TUIEYOM CHUJIbI; 6 — pa3pyIlIeHHE OT BhIKAJIbIBAaHUS OETOHA OCHOBAHUS 32
AHKEpPOM JIJI OJIMHOYHOTO aHKEepa; & — pa3pylICHUE OT OTKAIBIBAHUS Kpasi

OCHOBAHUA

Pacuer aHkepoB ciielyeT BBINOJIHATH IO MPEACIbHBIM YCWIMSIM, paccMaTpuBas
JICUCTBYIOIINE OCEBBIC PACTATUBAIOIINE U CABUTAOIINE YCUIIUS B OTJACIBHOCTH. Y CIIOBHS
MIPOYHOCTU MPU COBMECTHOM JICHCTBUM Ha AHKEPHOE KPEIUICHHE pPACTITMBAIOIINX
Y CIBUTAIOLINX YCUJIMI MPHUBEICHBI B pa3aene 6.3.

Pacuer mpoyHOCTM MO MNpPENEIbHBIM YCUJIIUAM HPOU3BOIAT W3 YCJIOBHUSA, UYTO
yCWJIME B aHKEpEe WJIM B TPYIIE aHKEPOB OT BHELIHMX HArpy30K M Bo3jaeilcTBuil F He
JIOJDKHO TPEBBINIATh MPEASTbHOTO ycunus Fy;, KOTOpoe MOXKeT OBITh BOCIPUHSITO
AHKEPOM WJIM TPYIIION aHKEPOB

F<F ult
VYcioBuss NMPOYHOCTU MPU JIEWCTBUM HA AHKEPHOE KPEIUIEHHWE pPaCTATMBAOLINX
YCWIHNH NpUBEEHBI B Tabnuiax 6.1—6.2, capurarommx ycwinii — B Tabmute 6.3.
Ta6nuna 6.1 — YcioBus MPOYHOCTH ISl MEXaHUYECKUX aHKEPOB IMPU JICHCTBUU

PaCTATUBAOLIMX YCUIUN

Ne mm. MexaHu3M pa3pylIeHus OnvHOYHBIN aHKEP AHKepHas Tpymnna
1 pa3pyllieHue Mo CTajlu aHKepa Nan < Nutts Nanmax < Muits
(m. 6.1.1.1) (m.6.1.1.2)

2 paspylieHHe 10 KOHTAKTY Nan < Nuitp Nan,max < Muitp
C OCHOBaHHEM (m. 6.1.2.2) (m. 6.1.2.3)

3 pa3pyllIeHHE OT BbIKAIbIBAHUSA Nan < Nuitc Nantot < Nuitc
0eToHa OCHOBaHMUS (m. 6.1.3.1) (m. 6.1.3.2)

4 pa3pyllieHue OT pacKaJlbIBaHUS Nan < Mitsp Nan.tot < Nuitsp
OCHOBaHUS (m. 6.1.4.1) (m. 6.1.4.2)
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Tabnuma 6.2 — VYcnoBus NPOYHOCTH JUIA KIIEEBBIX AaHKEPOB IPH JCHCTBHU

paACTATHBAIOLIUX YCUIIHMM.

Ne .. MexaHu3M pa3pyLeHus OnnHOYHEIH aHKEP AHKepHas rpynna
1 paspylIeHne o CTalld aHKepa Nan < Nuts Nanmax < Muits
(m.6.1.1.1) (m.6.1.1.2)
2 pa3pylieHne OT BBIKAIBIBAHUS Nan < Nute Nan.tot < Nuitc
0eTOHA OCHOBAHMS (m.6.1.3.1) (m.6.1.3.2)
3 KOMOMHHPOBAHHOE
a3pyIICHUE IO KOHTAKT
EHKI?I;EI C OCHOBAaHHEM g E\Irf%il]\Sfugg [\Etgli é\l ;Sp
Y BBIKQJIBIBAaHHUIO OETOHA
OCHOBaHUS
4 paspyllIeHne OT pacKabIBaHUS Nan < Muitsp Nan,tot < Nuitsp
OCHOBaHUS (m.6.1.4.1) (m.6.1.4.2)
Ta6nHua 6.3 — YciaoBus IIPOYHOCTHU IJId MCXAHHUUCCKHX U KICCBbLIX aHKCPOB IIPH
CIBUIC
Ne .. MexaHu3M pa3pylieHus OnMHOYHBIH aHKEP AHKepHas TpyImna
1 paspylIeHne 1o CTalld aHKepa Van < Vs Vanmax < Vuits
(m.6.2.1.1) (m.6.2.1.2)
2 pa3pyIlieHue OT BHIKAIBIBAHUS Van < Viitep Vani < thn,cp Vantot < Vaitep
0eToHa OCHOBAHUS 32 AHKEPOM (.6.2.2.1) (m.6.2.2.4) (m.6.2.2.2)
3 paspylIeHne OT OTKABIBAHUS Van < Viite Vantot < Vite
Kpasi OCHOBaHHS (m.6.2.3.1) (m.6.2.3.2)

6.1 PacueT aHKepoOB Mpu ACHCTBUU PACTITUBAIONIUX YCUIHMA

6.1.1 Pacdet mpOYHOCTH 1O CTaIN

6.1.1.1 Pacuer OpoOYHOCTH MO CTAId MAJIS OJAMHOYHOTO aHKepa MpH JEHCTBUHU
pPacTATUBAOIINX YCUIINN IPOU3BOJAT U3 YCIIOBHUSA:

Nan SNuIt,s y (6-1)
rae Na, — pacTsarusaroniee ycuiue B OQMHOYHOM aHKepE;

Nuits —mo 6.1.1.3.
6.1.1.2 Pacuer mnpoyHOCTM TO CTanu JUIsi TPYNNbl AHKEPOB MpU JIEHCTBUU
pPacTATUBAOIINX YCUIINN IPOU3BOJAT U3 YCIIOBHUSA:

Nan,max < Nult,s ) (62)
rie Nanmax — pacTAruBaioliee yCwine B HauOojee Harpy)KeHHOM aHKepe aHKEepHOU
IpYIIIBL;

Nuis —1mo 6.1.1.3.
6.1.1.3 IlpenensHOE pacTAruBaioliee YCHINE U3 YCIOBHM MPOYHOCTH 1O cTaid Ny s

OTpeNeNstoT 1o Gpopmysie:
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N
Nult,s =, (6.3)

¥'Ns

rne Nps — HOpMaTUBHOE 3HAYE€HUE CUJIBI CONMPOTHBIIEHUS aHKepa MpH Pa3pylIEHUH IO
CTaJIA, IPUHUMAEMOE B 3aBUCUMOCTH OT THUIIA U MApKU;

Yns — KOOQ(DUIMEHT HaJEKHOCTH MO CTAIM NPU PACTKEHUH, NPUHUMAEMbIN
B 3aBUCHUMOCTH OT THIIa U MapKHU aHKepa.
J7is KITeeBbIX XUMHYECKHUX aHKEpOB co cTanbHoi apmaTtyporr A400-AS500, BeimyckaeMoit
no I'OCT 5781, TOCT P 52544, npenenbHoe pacTATHBAIOIIEE YCHIUE U3 YCIOBUU
poYHOCTH 110 cTal Nyt s CIeIyeT onpeaessiTh no Tabmuie 6.4 wi Gopmyne (6.4):

R, -m-d’
N — s,n Tc nom , (6'4)

e Vo o4
rne Rs, — HOpMaTuBHOE 3HAUYE€HHE CONPOTHBIEHUS pacTskeHuto apmarypbl no CII
63.13330. Ilpunumaerca 400MIla gns apmatypsl knacca A400, 500MIla — nna
apmatypsl ki1acca AS00;
YNs — KOO OUIIMEHT HAIEKHOCTHU IO CTAlU MPU PACTHKCHUH, TPUHUMAECMBIN IS
KJIEEBBIX aHKEPOB ¢ apMaTypHbiMU cTepkHAMH A400-A500 paBabiM 1,25.
Ta6numa 6.4 — IIpenensHoe pacTsaruBatomee ycuinrue Ny s KICeBBIX XUMUIECKIX

aHkepoB ¢ apMatypHbIMU cTepkHAMH A400, AS00 13 yciioBUi TPOYHOCTH IO CTaU

HomunanbsHb1i [IpenensHoe pactaruBatoiee yeunue Nyjes , KH
auameTp IIPU KJIacce apMaTyphl
apMarypbl, MM A400 A500
8 16.1 20.1
10 25.1 31.4
12 36.2 45.2
14 49.2 61.5
16 64.3 80.4
18 81.4 101.7
20 100.5 125.6
22 121.6 152.0
25 157.0 196.3
28 196.9 246.2
32 257.2 3215
36 325.6 406.9

Vuumeieas obwuii noxo0 K HOPMUPOBAHUIO, HeCywjas CHOCOOHOCMb Kadc0020 mund
amkepa no cmaniu YCMAaHAGIUBAEMCs NPOU3BoOUmeneM C Y4emom akmuiuecKux

pasmepos U npodyrHocmu Hauboee KpUnmu4eckoco JajlemMenma KOHCmpPpYKYyuu dankepa
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(ununbKu, 6myIKu, eunb3vl U m.n.). Bemuuuna ycmauaemusaemcsi 0moenbHbIMU
ucnoimanuamu. Hopmuposanue npouHocmu aukepa 6 yesa3Kke € NPOYHOCMbIO CMANU
NPUZHAHO HeyenecooOpa3HbiM 68U0Y OMCYMCMBUS eOUHO20 NO0X00Ad K 8bl00PY U OYeHKe
aghghexmusHoll nrowaou Kpumuiuecko2o 271eMeHma KOHCMPYKYUU AHKEePO8 pPA3IUYHO20
suda. Hopmupyemas eenuuuna — cuia CONpoOmMueieHusi no Cmanu (Umoz2oeas OyeHKa
NPOYHOCMU OJ1 AHKepA, YCMAaHABIUBAEeMAsl CNeYUANbHLIMU UCTbIMAHUAMU).

6.1.2 Pacuer MpOYHOCTH 110 KOHTAKTY aHKEpa C OCHOBAaHUEM

6.1.2.1 Pacyer 1m0 MOPOYHOCTH TpPU pa3pymICHHH MO KOHTAKTy C OCHOBAaHHEM
MPOU3BOJIAT TOIBKO JJISI MEXaHUYECKUX aHKEPOB.

Xapaxmep paspywienusi Mexanuuecko2o amkKepa no KOHMAKMY ¢ OCHOBAHUEM
npeocmasisem coboll nomepro CyenieHus U 8blCKAIb3bl8aHUe aHKepa U3 yCmaHo80YHO20
omeepcmus. Iloxasamenu xapaxkmepusyrowjue Hecywylo cnocobHocme anxepa Ois
O0aHHO20 MeXAaHu3mMa paspyuleHusi He mo2ym Obimb 000CHOBAHLL MeopemudecKuUMu
3A8UCUMOCMIAMU NOCKONILKY HANPAMYIO 3ABUCAM OM KOHCMPYKMUBHBIX 0COOeHHOCmell
Kascoo2o ankepa. Hopmamuenoe 3nauenue cuivbl conpomueienusi ankepa no KOHmaxkmy
C OCHOBAHUeM NOJYYAIOM ONBLIMHLIM NYymeM Ol Kaxc0020 aukepa. B kauecmee
SMANOHHBIX YCA08ULL NPUHUMAIOMCS Uchblmanusi 6 Oemone B25. JlononnumenbHo
ocywecmensiemes nposepKa Xapakmepucmux CONnpoOmusileHUus aHKkepa 6 OCHOBAHUSAX C
UHOU NPOYHOCMBIO U PA3IUYHBIMU VCIO0BUAMU YCMAHOBKU, NO PE3VIbMamam Komopou
HazHayarom Kodgduyuenmol yciosuil pabomsl, yuumsieaemvle HACMOAWE MemoOUKoIi.

6.1.2.2 Pacuer 1o mMpOYHOCTH TMPHU Pa3pYUICHUU MO KOHTAKTY C OCHOBAHUEM IS
OJIMHOYHOTO aHKEepa MPH JCHCTBUH PACTATHUBAIONINX YCHUIIUN TIPOU3BOIAT U3 YCIOBHS:

Nan SNuIt,p ' (6.4)
rie Ny, — pacdeTHOE 3HaYCHHE PACTATHUBAIONIETO YCHIIUS B OJJMHOYHOM aHKEPE;

Nyip — 1o 6.1.2.4.

6.1.2.3 Pacuer mo mpoYHOCTH MpHU pa3pyLIEHUU MO KOHTAKTY C OCHOBAHUEM IS
TPYIIIBEI AHKEPOB MPH IEHCTBUH PACTATUBAIONINX YCUIIHIA MTPOU3BOIST U3 YCIOBHS:

I\lan,max SNuIt,pa (65)
r7€ Nanmax — paCUeTHOE 3HAYCHHE DPACTATMBAIOIIETO yCHIINS B HanOoJiee HarpyXeHHOM
aHKepe aHKepHOU rpymmbl; Ny, —1mo 6.1.2.4.

6.1.2.4 [IpenenbHOE pacTITMBAIOIIEE YCUIIME U3 YCIOBUS MPOYHOCTH MO KOHTAKTY

¢ ocHoBaHUEM Ny p ONIPENENAIOT 10 popMyIIe:
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N = Nnp Ve (6.6)

ult,p —
Yot *YNp

rae Ny p — HopMaTMBHOE 3HA4YE€HME CHJIBI  CONPOTHMBIICHMA aHKEPa II0  KOHTaKTy
C OCHOBaHMEM, NPHUHMMAEMOE B 3aBUCMMOCTH OT THUIA M MapKd aHKepa, a Takke
COCTOSIHUSI OCHOBAHMUSI JIJIs1 KOTOPOTO MpeAHa3HadeH aHkep (C TpeluuHaMu, 6e3 TpeuH);

Ybt — KOOQ(OULKMEHT HAZAEKHOCTHU MO OETOHY NMPHU PACTSHKEHUU, IPUHUMaeMbli 1,5;

Ynp — KOOO(QHUIMEHT yclnoBHH pabOTHl aHKEpa II0 KOHTakKTy C OCHOBAHHEM,
NPUHUMAEMbIH B 3aBUCUMOCTHU OT TUIIA U MapKu aHKepa,

Y — KO3 PUIIMEHT, yIuThIBatOIUN (HaKTUYECKYI0 MPOYHOCTh O€TOHA OCHOBAHUS,
NpUHUMAaeMbli B 3aBUCMMOCTH OT Kjlacca O€TOHa Ha CKaThe W TUMA W MapKu
aHKepa.
IIpumep 8. Kpemienue ocyiecTBiseTcs IMIECThIO aHkKepamMu M12 K OCHOBaHHMIO U3
o6etona B40 c tpemnamu. PacueTHoe 3HaU€HHE PACTATUBAIONIETO YCUIIUs B Hanbosee
Harpy>kK€eHHOM  aHkepe aHkepHoW rpynmbl  Nagyma—I12kH  (cm.  mpumep  6).
[TpousBoauTeneM Mpe/CTaBICHBl XapaKTEPUCTUKH HECYIIEH CIOCOOHOCTH aHKepa IMpHU
pa3pylIeHUH 0 KOHTAKTy ¢ OCHOBaHMEM (Tabnuia 6.5). TpeOdyeTcs: BBIIOJIHUTH pacueT
10 MPOYHOCTH VISl TaHHOTO BUJIA Pa3pyIICHHUS.

Ta6numa 6.5 — XapakTepuCTHKH HECYIIEH CIIOCOOHOCTH aHKepa MpH pa3pyIICHUN

0 KOHTaKTy C OCHOBaHUEM (TIpuMep)

HomuHAIBHBIA IHAMETP aHKepa
AHKep pacropHbIit (T 1)
M8 M10 M12 M16 M20 M24 M27
Pa3pymienue no KOHTaKTy ¢ OCHOBaHHEM
2.1 HopmaTuBHOE 3HaYECHUE CHUIIBI
CONPOTHUBIICHUS aHKEPA 110 KOHTAKTY C - - -
OCHOBaHHEM B 6eToHe B25 6e3 Tpemun Ny, 12 16 25 3
(xH)
2.2 HopMaTHUBHOE 3HaYEHHUE CUJIBI
CONPOTHUBIICHHS aHKEPA 110 KOHTAKTY C
OCHOBaHHEM B OeToHe B25 ¢ TpemunaMu > 9 16 25 30 40 i
N,, (kH)
2.3 Koa¢ppuumeHT ycnoBuit paboThI Ynp 1,0
2.4 KosppunueHT, yIUTHIBAIOIIHN
(haKTHYECKYFO MPOYHOCTH OETOHA
OCHOBAHHS
beron B25 1,00
beron B30 1,10
beron B35 1,18
Beron B40 1,26
Beron B45 1,34
beron B50 1,41
Beron B55 1,48
Beron B60 1,55
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HopmatuBHOE 3HadeHHWE CHIIBI COINPOTHBIICHUS aHKEpa IO KOHTAKTy C OCHOBAaHHUEM
NPUHUAMAETCA AJIs OCHOBaHus ¢ TpemuHamu Ny, = 16 xkH.

[IpenenpHOE pacTATMBAMOIIEEe YCHUIME W3 YCIOBUS IMPOYHOCTH IO KOHTAKTY
¢ ocHoBanueM Ny p 10 hopmyite (6.6) 1 ocnoanus B40:

N, - .
o Ve TOKHL20_1q 00,
Yoo 7w 15-10

N

ult,p =

Ycnosue mpounoctu (6.5) 12xkH < 13,44xH Bemonneno. Hecymias cmnocoOHOCTH
AaHKEPHOTO KPEIUICHHUS TPU Pa3pyLlICHUH IO KOHTAKTY C OCHOBAaHHEM MJISi BHIOPAHHOTO
aHKepa oOecreueHa.
6.1.3 Pacuer mpoyHOCTH MpH BHIKAJLIBAHUU OETOHA OCHOBAHUS
6.1.3.1 Pacuer 1O MTpPOYHOCTH TPH BBHIKAIBIBAHUH OETOHA OCHOBAaHUS IS
OJMHOYHOTO aHKepa MPH JEHCTBUHU PACTATHBAIONINX YCUINI MPOU3BOIAT U3 YCIOBHS:
Nan < Nult,c ) (6-7)
rae Ny, — pacdeTHOE 3HaYCHHE PACTATHUBAIOIIETO YCHINS B OJMHOYHOM aHKEPE;
Nyt — o 6.1.3.3.
6.1.3.2 PacueT mo MpOYHOCTH TPU BBHIKAJIBIBAHUU OCTOHA OCHOBAHUS ISl TPYIIIIEI
aHKEpOB NPU JCHCTBUU PACTIATUBAIOIINX YCUIHN TIPOU3BOAAT U3 YCIOBHSL:
I\lan,tot < Nult,c ) (68)
r1ie Nap 1ot — pac4eTHOE 3HAYCHHE PACTATUBAIOLIETO YCUIIUS B aHKEPHOH rpymie;
Nyt — o 6.1.3.3.
6.1.3.3 [IpegenbHOoe pacTAruMBarolliee YCHIWE U3 YCJIOBUS TPOYHOCTH MpHU

BBIKQJIBIBAHUM O€TOHA OCHOBAHUS Nt c OTIPEEISIOT 10 popMmyIie:

Noe A
I\Iult,c = e 0 "WsN WreN Wee,N» (6-9)
Vot *YNe Ao

/1€ Ypt — KOO GUIMEHT HAZE)KHOCTH MO OETOHY MPHU PACTSHKEHUU, IPUHUMaeMbli 1,5;
Yne — KO3 PUITMEHT yCcIoBHil pabOTHI aHKEpa MPH BHIKAIILIBAHUU OETOHA OCHOBAHMSI

IpU pacCTsKCHUU, HpI/IHI/IMaCMHﬁ B 3aBUCHUMOCTHU OT THUIIA U MAapPKH aHKCPaA,
0
Nn’C — 3HAYCHUC CHUJIbI COIIPOTUBJICHUS JJIsI OAMHOYHOT'O aHKEpaA, paCIlOJIOXKCHHOTO

Ha 3HAYMUTCIBLHOM VyJAJCHUUM OT Kpas OCHOBAaHUS M COCEIHETO aHKepa, Ipu
pa3pylIeHUH OT BBIKAJIBIBAHUSI OETOHA OCHOBaHMUS, OIpeaesieMoe o Tabmumam 6.6 — 6.7

wi Gopmyne (6.10):
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Nr(l),c = kl : Rb,n ’ 1f5’ (610)

rac Nr?,c — B HBIOTOHAX;

Rpn— HOpMaTUBHOE  CONPOTUBJIEHHE OETOHAa CXKaTHIO, [PUHUMAeMoe 110
CII 63.13330 B 3aBHCHMOCTH OT Kjacca OeToHa Ha cxkatue, B MIla.

het — DpdexTrBHAS TITyOMHA aHKEPOBKM NpPHWHUMAaeMas B 3aBHCHMOCTH OT THIIA
U MapKu aHKepa, B MM.

K; — ko3¢ durmenT, 3aBHCANMI OT COCTOSIHAS OCHOBAaHHUS B 30HE aHKepa,
NPUHUMAEMbI PABHBIM:

8,4 — mpu BO3MOXKHOM 00pa30BaHHUH TPEIIMH B OETOHE OCHOBAHMUS;

11,8 — mpu oTCYTCTBHH TpelTMH B O€TOHE OCHOBAHUS,

Aen
Ao

TPYIIIE U PACCTOSTHUE 10 Kpasi OCHOBAHUS;

— OTHOLICHHUC, YYHUTBIBAIOMICC BJIMAHUC MCIKOCCBOI'O paCCTOAHUA B aHKepHOﬁ

A(:)N — IJI0Imaab OCHOBAaHMUA YCJIOBHOI;’I IMPHU3MbI BBIKAJIBIBAHUA ]I OJWHOYHOIO

aHKepa, PacIoJIOKEHHOTO Ha 3HAYUTEIIPHOM YAAJICHUU OT Kpasi OCHOBAHUS U COCEIHETO
aHkepa (cM. puc. 6.3) cieayeT BIUUCIATD 1o hopmylie:

Acn — bakTHueckas TIIOIIAAb OCHOBAHMSI YCIOBHOM MpPHU3MbI  BBIKAJbIBaHMS,
C YUETOM BIMSHHMS COCEJIHHUX AaHKEpoB (IpU S<Sy ), a TAKKE BIUSHUS KpaeBOIro
pacnonoxenus (pu C<Cg ) — CM. pHC. 6.4. 31eCh U nanee Ser, Corn CICAYET MIPUHAMATD
nomn. 6.1.3.4;

Ws N — KOOGOUIIMEHT BIUSHUS YCTAaHOBKH Y Kpasi OCHOBAHHWSA, BBIUUCISEMBIH I10
bopmyre:

c

Yon =0,740,3-——<1,0, (6.12)

ccr,N
IPU PacIONIOKEHUN aHKepa BOJIM3M OT Kpas MO HECKOJbKUM HaIlpaBlICHUSM (YroJi WU
TOPLIEBOM YYacTOK OCHOBaHHUA), BENWYMHY C B popmyne (6.12) cienyer mpuHUMATh
HalMEHBIIIEH.
Yren — KO3 PULIMEHT BAMSHUA YCTAaHOBKH B 3AIIUTHBIA CJIOW I'yCTOAPMHPOBAHHBIX

KOHCTPYKIIUM, BBIYUCTSACTCS 110 (hopMyIie:

h
Vren :0,5+2L0f0s1,0, (6.13)
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rne hes — apdexTuBHas rTyONHA aHKEPOBKH, B MM,
OpU IIare MpoJOJbHOM M (WIM) IONEpeYHON apMarypbl B 30HE YCTAaHOBKHM aHKEpa
S > 150mmMm (S > 100mm nipu tuamerpe apMaTypsl d < 10MMm) citeyeT npuHAMATh
WYreN— 1,0
Yee N — KOOQOHUIHESHT BIHUSHUS KCICHTPUCUTETA MPIIIOKEHUS YCHIINNA B aHKEPHOU

rpymrne, BHIYUCIsIeMbli o Gpopmyre:

1 1
= . <10, 6.14
Ve (1+2-eN’1/scr‘NJ (1+2'EN,2/Scr,NJ (6.14)

3JIECh €y 1, €N 2 — OKCLIECHTPUCUTET PACTATUBAIOLIEH CHIIbI OTHOCUTEIBHO LIEHTPA TAKECTH

AHKEPHOW TpyIIbl JUIS COOTBETCTBYIONIETO HampasicHus (cM. npumep 6). s

OJIMHOYHOTO aHKepa Y. n = 1,0.

A
ST TGS

0 _
Ab,N _Scr,N 'Scr,N

Pucynok 6.3. — IIimomans AS,N OCHOBAHHS YCJIOBHOM ITPU3MBbI BBIKAJIBIBAHUS IIPU

PACTAKCHHUU JJI1 OJUHOYHOT'O aHKEPpa, paCIIOJOKCHHOTO Ha 3HAYUTCIbHOM
YAAJICHHUU OT Kpasd OCHOBAHUA U COCCIAHCTO aHKCPa
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Ac,N = (Cl + 015 Scr,N)' SerN

f C1 S Ccr,N;

h’u
-
S
.;’{
S

Acn = (C1+s,+05 SerN) * SerN

3 C1< Corni
2— Sl S Scr,N;

2
.;f:
S

Acn=(C1+S1+0,58¢n) (CotS2+
015 Scr,N)
le Ccr,N ; CZS Ccr,N ;
S1 < Scr,N 792 < Scr,N ;

/

€ S; 0, 5scr. N

Pucynok 6.4 — ®akTrueckas mioniagb OCHOBaHUs YCIOBHOM ITPU3MBI
BBIKQJIBIBAHUS [JIs1 OIMHOYHBIX AHKEPOB U aHKEPHBIX IPYIII IIPU IEUCTBUU

pacTArUBaIOINX YCUIIUM:

a — OIMHOYHBIN aHKep y Kpast 0ETOHHOTO OCHOBAHUS; O — IPyIINa U3 JIBYX aHKEPOB Y Kpast

OCTOHHOTO OCHOBAHUA; 6 — I'PYIIIIA U3 YCTHIPEX aHKCPOB B YIITY OCTOHHOI'O OCHOBAHUS
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Ta6nuna 6.6 — 3HaueHne CHUIIBI CONPOTHUBIICHUS TSI OJMHOYHOTO aHKEpa pu
pa3pylIeHNHU OT BbIKAJIbIBAaHUs O€TOHA OCHOBAHMS C TPEIIMHAMU

0
Cuna COIIPOTHUBJICHUA N nc IPH BBIKAJIbIBAHUH OCHOBAHUS C TPCIIMHAMU

hef ITPH KJIACCC OeToHa 110 IMPOYHOCTH HA CKATUC

B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

30 4,6 5,3 5,9 6,5 7,0 7,4 7,8 8,3 8,7 9,1

50 9,8 115 12,8 13,9 15,0 16,0 16,8 17,8 18,7 19,5

80 19,9 23,3 25,9 28,2 30,4 32,4 34,0 36,1 37,8 39,4

100 27,9 32,5 36,1 39,4 42,4 45,2 47,5 50,4 52,8 55,1

120 36,6 42,8 47,5 51,8 55,8 59,5 62,5 66,3 694 | 724

150 51,2 59,8 66,4 72,4 77,9 83,1 87,3 92,6 97,0 101,2

180 67,3 78,6 87,3 951 | 102,4| 109,2| 1148 | 121,7| 1275| 1330

200 78,8 920 ] 102,2| 111,4| 1200 | 1279 | 1344 | 1426 | 149,3| 1558

250 | 110,1| 128,6 | 142,8| 155,7| 167,7| 1788 | 1878 | 1992 | 208,7 | 2177

400 | 2229 | 260,3| 289,0| 3152 | 339,3| 3619 | 380,1| 403,2| 422,3| 440,7

600 | 4095| 478,1| 531,0| 579,1| 6234 | 6648 | 698,44 | 740,7| 7759 | 8095

het— 2 dexTuBHAS TIIyOMHA 3a1eTKH; VIS TIPOMEXKYTOYHBIX 3HAUCHHUH KJ1acca U ITyOHHBI

0 o
3a4CJIKHN 3HAYCHU A Nn ¢ OIPCACIATh MHTCPIIOJAIUCH.

Ta6numa 6.7 — 3HaueHWe CHIIBI CONMPOTHBICHUS ISl OJAWHOYHOTO aHKEpa MpH
pa3pylIeHUH OT BhIKAJIbIBAaHUS OE€TOHA OCHOBaHUs 0€3 TpelnuH

0
Cuna conporusnenust N, . py BBIKAIBIBAHNN OCHOBAHMS O€3 TPEILIUH

hef IpU KJ1acce OETOHA 10 IPOYHOCTH HA CHKATUE

BI5 B20 B25 B30 B35 B40 B45 B50 B55 B60

30 6,4 7,5 8,3 91 9,8 10,4 11,0 11,6 12,2 12,7

50 13,8 16,2 17,9 19,6 21,1 22,5 23,6 25,0 26,2 27,4

80 28,0 32,7 36,3 39,6 42,6 45,5 47,8 50,7 53,1 55,4

100 39,1 45,7 | 50,8 55,3 59,6 63,5 66,8 70,8 74,2 77,4

120 51,4 60,1 66,7 72,8 78,3 83,5 87,7 93,1 97,5| 101,7

150 71,9 84,0 932 | 101,7| 1095| 116,7| 1226 | 130,1| 136,2| 1422

180 945 | 1104 | 1226 | 133,7| 1439 | 1535| 161,2| 171,0| 1791 | 186,9

200 | 110,7| 129,3| 1436 | 156,5| 1685 | 179,7| 188,8 | 200,3| 209,8| 218,9

250 | 154,7| 180,6 | 200,6 | 2188 | 2355 | 2512 | 2639 | 2799 | 2932 | 3059

400 | 313,1| 3656 | 406,0 | 442,8| 476,7 | 5084 | 534,0| 566,4| 593,3| 619,0

600 | 5752 | 671,7| 7459 | 8134 | 8757 | 9339 | 981,0| 1040 | 1090 | 1137

het— 3 dexTrBHAS TTyOHHA 33€NKH; TS IPOMEKYTOYHBIX 3HAYCHHI Kilacca ¥ TITyOUHbBI

0 .
3aACJIKHN 3HAYCHUA Nn ¢ OIPCACIATh MHTCPIIOJIAIUCH.

6.1.3.4 Kputnueckoe paccTOSHHE MEXAY aHKepaMu (MEXOCEBOE€) Scry, IPH
KOTOPOM OTCYTCTBYET BJIMSHHE COCEIHHMX aHKEPOB HA MPOYHOCTH OJMHOYHOTO aHKEpa
JUIA ciaydas pas3pylIeHHs OT BBIKAJbIBaHWS OETOHA OCHOBAaHUS NPU PACTKEHHH,

BBIYUCIISIIOT 110 hopMyIIe:
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Ser,N =3-hy . (6.15)

Kputnueckoe kpaeBoe pacCTOSHUE Cern, NMPH KOTOPOM OTCYTCTBYET BIHSIHHE
OJTM3KOPACITIONOKEHHOTO Kpasi OCHOBAHKS Ha MPOYHOCTh OJIMHOYHOTO aHKepa IS CITydast
paspylieHus OT BBIKAJBIBaHUS OETOHA OCHOBAHHWS TPH PACTSDKEHUH, BBIYHCISIOT IO
dbopmye:

Corn =1.5-hg (6.16)
6.1.3.5 B cnydae pacmosio;KeHUH aHKEPOB B CTECHEHHBIX YCIOBUSIX BOJHM3U OT Kpas
0 TpEeM WJIM YEeThIpeM HampaBieHusM (cM. puc. 6.5) pacuer mo m. 6.1.3.3 cneayer
BBITIOJIHATD, TIPUHUMAS B pacdyeTax 3HaueHUe 3(PPEeKTUBHON TITyOUHBI aHKEPOBKH /1 s U3
YCIIOBHSL:
h = max(cm—aX;sm—an , (6.17)
15 3
1€ Crax — MAKCUMAJIBHOE W3 KPAEBBIX PACCTOSHUN JUIsI PacCMaTPUBAEMOTO aHKepa WIIH
rpynnsl (cM. puc. 6.5.)

Smax — MAKCIMAJIbHOE M3 MEXOCEBBIX PACCTOSIHMW I PacCMaTpPUBAEMOM TPYIIIIBI

(cm. puc. 6.5.).

[Tpu sTom B pacuetax mo gopmynam (6.9) —(6.14) cienyer Takke HCIOJIb30BATh

CKOPPEKTUPOBAHHBIC 3HAYCHHSI KPUTHUECKHUX PACCTOSIHUHN Sg,  =3-Ny ; C y =15-h .

Crmax = MaX (C1,1;€1,2;€2,1;C2.2) (C11;€12,€215€22) < Cern

Pucynok 6.5 — CxemMa pacnosnokeHus: aHKEPOB B CTECHEHHBIX YCIOBUX
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IIpumep 9. AnkepHoe KperieHHE W3 mpuMmepa 6 (cM. pUCYHOK 6.6) OCyIIeCTBISIETCS
niecTbio ankepamu M12 ¢ a¢dexktuBHON r1yOMHON aHKepoBKH 80 MM K OCHOBAHMIO U3
oerona B40 ¢ Tpemunamu (apMupoBaHue HEU3BECTHO). Jlyig BeIOpaHHOTO aHkepa yy =1
PacueTHOoe 3HaueHWE pACTATUBAIONIETO YCWIMS B Haubojiee Harpy>KeHHOM aHKepe
aakepHoil Tpynmbl Nanmax = 12 kH, cymmapHOe pacTsaruBaromiee ycuine B aHKEpHOU
rpynne Nantot = 36 kKH (en: = 3MM; ey, = 53mm). TpeOyercst BHINOTHHUTH pacyeT U3

YCJIOBI/Iﬁ IMPOYHOCTH IIPHU BbIKAJIBIBAHUHN OeToHa OCHOBAHM.

Ly
| N1 |
| A \ Nan tot A
L @?#;8?5 12kH
R
== 4‘5 &1 43 _ TxH 10kH
¥ @ o LN T
O ! i X 2kH 5¢H
I b N
2] 1
| 100 8
200
- 300

Pucynok 6.6 — Cxema aHKepHOTO KperuieHust K mpumepy 9:
A — [IEHTp TSKECTU aHKEPHOU TPYIIHI; B — Touka mpritoKeHHs

PABHOJICUCTBYIOLIEN CHJIBI B PACTAHYTBIX aHKEPax

Hpe):[CHBHOe pacTATUBAIOIICEC YCHUIINEC W3 YCIIOBHA IMPOYHOCTU IPU BBIKAJIBIBAHUH

OeTOHa OCHOBAHMS JIJIsI aHKEPHOU TPYIIBI U3 IBYX KpaHUX aHKEpoB 1o hopmyire (6.9):

N° 2
Nult,c = e AE)]N "Wen "Wren Ween = 32, 4l 190000Mﬂ/tz -0,9-0,9.0,68 =39, 2xH
Voo Yne An 1,5-1,0 57600amm

mpu N =k - R . -h'® =8,4-29-80"° =32367H =32,4xH
he= 80 MM
Rpn = 29 Mlla (nns 6etona B40)
SCI',N = 3hef =3-80MM = 240Mm ; CCT,N =1, 5h9f = 1, 5.80mMM = 120MM
AN = Ser.NSer.n = 240MM - 240 MM = 57600MM?

— 440-500—150- 200 =190000MM2  (CM. PHCYHOK 6.7
N pucy
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60Mm

Wsn =0,7+0,3- 0,9

MM

80
Yren =0, 5+T =0,9 (IIpu OTCYTCTBUH JIaHHBIX MO (PAKTUYECKOMY apMUPOBAHHUIO)

1 1
Wee,N _[1+2'9N,1/Scr,N J (1+2-9N’2/Scr,N }_

- 1 : ! =0,68
1+2-3mm ! 2400mm ) \1+2-53mm/ 240mm )

120 l, 120

#

0,35¢r + 0,58cr

Pucynok 6.7 — Cxema onpeneneHus: (pakTHUECKOM 10 OCHOBAHMS YCIOBHOM

IIPU3MBI BBIKAJIBIBAHWA T IIpUMCpPA 9

VYcrnoBrue NpOYHOCTH MPHU pa3pylIEHUU OT BbIKaJIbIBaHUS OeToHa OcHOBaHMS (6.8)
Nantot < Nuite (36 xH < 39,2 kH) BbImonHEHO.
IMpumep 10. Kperutenue (cM. puCyHOK 6.8) OCYIIECTBISCTCS ¢ MOMOIIBIO ABYX KJI€EBBIX
AHKEPOB C HOMHUHAJIbHBIM nuamerpoM 20Mm u riayOuHoil ankepoBku 300 MM K
OCHOBaHMIO U3 6eToHa B25 ¢ Tpemmnamu. [[nst BeiOpanHoro ankepa yy = 1 Pacuetnoe
3HauYE€HUE CyMMapHOro pactsaruBaromiero ycrmius Nanir = 50 kH (6e3 gononHuTenbHbIX
AKCIEHTPUCHUTETOB). Tpebyercs BBIMIOJHUTH pacueT W3 YCJIOBHHA MPOYHOCTH TPHU

BBIKaJIbIBAHUU O€TOHA OCHOBAHHSL.
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Pucynox 6.8 Cxema aHkepHOTo KperieHus k npumepy 10

[lpu rnyoune 3amenku hg = 300MM KpUTHYECKOE KpaeBOE PACCTOSHUE Cory =
450 mMm

JInsi paccMaTpUBaeMOro KpEIUIEHHS Cp1<c12<C;1<Cqn (Cmax—150MM) aHKepHOE
KPETUICHUE PACIIONIOKEHO B CTECHCHHBIX YCIIOBHSIX BOJIHM3HU OT Kpasi.

PacueT BBIMOIHACTCS U1 IPUBEACHHOMN TTTyOUHBI aHKEPOBKHU

, (150MM 200.m
max ;

o = 15 3

j=100MM ;

Sern = 3-hee =300 €y =1,5-hg =150mm

[IpenenpHOE pacTATHBAIONIEE YCUIIME U3 YCIOBUS MPOYHOCTH TNPHU BHIKAJIBIBAHUH
OeTOHa OCHOBAHMUS JIJIs1 AHKEPHOU TPYMIBI U3 ABYX KpallHUX aHKEpOB 10 Gopmyrie (6.9):

Noe A _39,4xH 12000041

N. = Nne P .0,9-1-1=31,5xH
e e A, Ve Ve Ween T 8107 79000082

npu N,?YC =39,4xH mo Tabmune 6.6 mast 6erona B30 u hy= 100 MM
AN = Ser N Ser.N = 300Mm - 300 My = 90000mm?

Acn = (150+200+130) - (100 +150) =120000mm®

Wy =0,7+0,3.200MM _ 4 o
: 150Mm
100
=0,5+——=10
Wre N 200

\Ilec,N: 110
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VYcnoBue NpoYHOCTU MPU Pa3pyLIEeHUH OT BbIKAJIbIBaHUA OeTOHA OCHOBaHMS (6.8)
Nantot < Nuite (50xH > 31,5xH) He BbInosnHeHoO.

Hecymast cnocoOHOCTh aHKEpHOTO KperuleHus HejocTaTodyHa. llpm  sTom
HOBBIIIEHNE HECYIIeH CIOCOOHOCTU B JAHHBIX YCIOBHUSIX HE MOXET ObITh OOECIeueHo 3a
cCUeT yBeNWUYEHHUS TIyOWHBI 3amenku. HeoOxoamMo cMemieHne aHKEpOB OT Kpas
OCHOBaHMSI.

6.1.4 Pacdet mpOYHOCTH MPH pacKaJbIBAHUH OCHOBAHUSA

6.1.4.1 Pacuer nmo mpOYHOCTU IpPH PACKAIBIBAHUU OCHOBAHUS Ul OJMHOYHOI'O
aHKepa MY JACUCTBUU PACTATUBAIONINX YCHIIUI MPOU3BOIAT U3 YCIOBUS:

Nan < Nult,sp (618)
r1e Ny, — pacueTHoe 3Ha4eHHE PACTATUBAIOIIETO YCUINS B OJMHOYHOM aHKEpE;

Nyitsp — 10 6.1.4.3.

Hannwiti 6u0 paspywieHus 00yCclo8neH 803MONCHOCHbIO OMKANbIGAHUSI KPAs UMU
PACKanbl8anus 6ce20 OCHOBAHUA 304 CYem pPACKIUHUBAIOWe20 OelUCmeUs Hecyujeco
9/1leMeHma anKepa Ha OemoH.

6.1.4.2 PacueT 1o mpOYHOCTH MPH PaCKAIBIBAHUN OCHOBAHWUS JJIsI TPYIIIBI AaHKEPOB
IpU ACHCTBUU PACTATUBAIOIIUX YCHIUHN MPOU3BOJIAT U3 YCIOBUS:

Nan,tot < Nult,sp (6.19)
r7e Nan tot — PaCYETHOE 3HAUEHHUE PACTATUBAIONIETO YCHIINS B aHKEPHOH TpyIIIIE;

Nyisp — 110 6.1.4.3.

6.1.4.3 [IpenenbHOe pacTArMBarollee YyCUIIME U3 YCIOBUM MNPOYHOCTH MpHU

packanbiBaHnuK oCHOBaHMs Ny sp OIIpenenseTcs no popmyie:

Sp

n,c
Nult,sp = “Wh,sp?
Nsp

(6.20)

TIIE Ynsp — KOOQUIMEHT yCcIoBUi pabOTHI aHKEpa NPHU paspylIEHUH OT PACKaJbIBAHUS
OCHOBAaHHs IIPU PaCTSAKEHUU, IPUHUMAEMBbIN B 3aBUCUMOCTH OT TUIIA U MAapKH;
N*®,c—3HaYeHWMe CHJIBI CONPOTUBJIEHHS NPH PACKAIBIBAHWM  OCHOBAHMS,
BblunCiIgeMoe 1o Qopmyne (6.9) c ucnoap30BaHMEM BMECTO BEIMYUH Sgrn, CorN
KPUTHYECKHMX PACCTOSAHUH Scr sp, Corspr B Ve = 1,0;
Scrsp — KPUTHYECKOE MEKOCEBOE PACCTOSHHE, NPH KOTOPOM OTCYTCTBYET BIIUSHHUE
COCEIHUX AHKEpPOB HAa IPOYHOCTh OJMHOYHOIO AHKEpa Js ciaydas pa3pylIeHUH OT

pacKaJIbIBaHUA 0eToHa OCHOBAHHSA IIPpH PpACTAKCHUU,
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Cer,sp — KDHTHHECKOE KPAEBOE PACCTOSHME JUIS aHKEPA, IIPH KOTOPOM OTCYTCTBYET
BJIMSIHME OJIM3KOPACIIOIOKEHHOIO0 Kpasi OCHOBAHMS Ha MPOYHOCTh OJMHOYHOIO aHKepa
JUISL cITy4asi pa3pylIeHusl OT pacKaiblBaHUs O€TOHA OCHOBAHMSI IPU PACTSKEHUU;

Bennuunsl Ser sp, Cer,sp IPUHAMAIOT B 3aBUCUMOCTH OT THIIA U MapKH;

Wh,sp — KOOOOHUIUEHT, y4YUTHIBAIOINN (DAKTHHYECKYIO TONIIMHY OCHOBaHHMSA IIPH
pacKaJIbIBaHUM, BBIUYUCIISIEMBIH 110 popmyie:

2/3 2/3
e
min min
riae h — gpakTryeckas TOIIUHA OCHOBAHUS;

Nmin — MUHUMaITbHASL TOJIIIMHA OCHOBAHUS, NPUHAMAaeMasi B 3aBUCUMOCTH OT THIIA
U MapKH aHKepa;

het — DpdexTrBHAS TiIyOWHA aHKEPOBKM NpHUHUMAaeMas B 3aBHCHMOCTH OT THIA
U MapKH aHKepa.

6.1.4.4 JlomyckaeTcsi He pacCMaTpUBaTh Pa3pyIICHHE OCHOBAHUS OT PaCKaTbIBAaHUS
IIPY BBIMOJIHEHUH CIEAYIOUINX YCIOBUMA:

a) KpacBOE PAaCCTOAHUE BO BCEX HANPABIECHHAX C > Cersp — JUIA OAMHOYHOTO aHKEPa
uC=>12cesp — JUIA QHKEPHOM TPYIIIBI, IPH 3TOM TOJILMHA 3JIEMEHTa OCHOBAaHMA /i >
2-het

0) pacueTHas IUPHHA PACKPBITHUS TPELIMH B OCHOBaHUU He npesbitiaeT 0,3MM rpu
ATOM pacKajiblBaOIIEe yCUIne B OETOHE BOCIPUHUMAETCSI apMUPOBAHUEM:

- He meHee 60 % npu N,,<30kH;

- Ha 100 % npu N4n>30xH.

[puMedaHue — pacKalblBaIOIee YCUIUE B OCHOBAHUM MOXKET OBITh MPUHSTO B 3aBUCHMOCTH OT OCEBOTO
pactsiruBatoiero ycuius B ankepe Nap:

a) JUIs1 aHKEPOB C KOHTPOJIEM MOMEHTa 3aTsHKKH — 1,5Nn;

0) st ankepoB ¢ ymmpenuem — 1,0N;,;

B) JUIs aHKEPOB ¢ KOHTpoJieM nepemerteHust — 2,0N,p;

T) JUTs KJIEeBBIX XUMHYEeCKUX aHKepoB — 0,5Njy.

IIpumep 11. Kpermnenue ocymecTBiseTcs ¢ MOMOIIBIO JBYX aHKEPOB M8 K OCHOBaHUIO
u3 6etoHa B25 BOmu3m ot kpas (cM. pucyHok 6.9). Tommunaa ocHoBanust 200mMM. J[aHHBIC
10 apMUPOBAHHMIO OCHOBAaHUS B 30HE YCTAHOBKM OTCYTCTBYIOT. PacueTHoe 3HaueHUe
CYMMapHOTO pAacCTSATHUBAIOIIEr0 YCHJIMA Ha paccMarpuBaemyro rpymnmy Napgr= 6 kH
(ycunue paeiicTByer 0€3 JIOMOJMHHUTENBHBIX JKCIEHTpUCHUTETOB). [Ipow3BoauTeneM

IPEICTABICHbl XapaKTEPUCTHKU HECYIEHd CIIOCOOHOCTH aHKepa IpU pacKalblBaHUU
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ocHoBaHus (tabmmua 6.8). TpeOyercss BBINOIHHUTH pacyeT MO MPOYHOCTH ISl TAHHOTO

BU/IA pa3pyIICHUS.

a-a

S
NN N
\\'.\ N S
. \ A Ncm.:ox
\\ ﬁ-ﬂ _E: -
=
_\\\\ \\\\\\ i A
200 70 100 40

Pucynok 6.9 — Cxema aHKepHOTO KperieHus K mpumepy 11

Tabnuma 6.8 — XapakTepuCTUKH HECYIIEH CHOCOOHOCTH aHKepa MpHU

packaiablBAHUHU OCHOBaHUS (TIpUMED)

HomuHanbHBIN IHaMeTP aHKepa
AmnKep pacnopHslit (Tum 1)

MsS MI10 MIi2 M6 M20 | M24

Pa3pyuieHue ot packajabIBaHUS OCHOBAHUS

4.1. Db dexTuBHas T1yOUHA AHKEPOBKH Ner, MM 50 60 70 85 100 125
4.2. MuaMMabpHas TOJIIUMHA OCHOBAHUA Npyin, MM 100 120 140 160 200 250
4.2 Kputnueckoe KpaeBoe paccTOsIHUE

70 90 105 123 151,5 187,5
IpY PACKaNBIBAHUH Cersp (MM)
4.3 KpuTtnueckoe Mex0oceBoe

140 180 210 246 303 375
PAacCTOsHKE NPH PACKATIBIBAHUH Scrsp (MM)
4.4 KoadduuueHt ycaoBuil paboThl ynsp 12 1,0

OcHoBaHue B 00I11IeM cllydyae MPUHUMAETCS ¢ TPEIIIUHAMHU.
[TpenenpHOE PACTATMBAIOIICE YCUIUE M3 YCIOBUU MPOYHOCTH MPH PacKaIbIBAHUH

OCHOBaHUs onpeaensercs no Gopmyne (6.20):

NSR 6,56
Nyt op = —5 = 22.1=55¢H .
M P12 “
pu
NY 2
NY?PC nfo '% L Ws N Wre N Wec N — 12’58,([;)[ : 231OOMM2 '0’ 87‘0; 75‘1,0 = 6,56KH
Yot Ab N ,9:1,0 196001m

npu NS,C =12,8xH no Tabauue 6.6 Hacrosmero Ilocobus;

66




het = 50 MmMm; Ry, =18,5 MIla (us 6erona B25);

Sersp = 140 MM; Cergp = 70 MM;

AQN = Scr spSer.sp =140nn - 140Mm = 19600 M7 ;

Acn= (70 Mm + 100 MM + 40 Mm)- (40 Mm + 70mm) = 23100 Mm° —

VN :o,7+o,3‘;0MM

=0,87;

Omm

VreN = 0'5+ﬁ =0,75 (mpu oTcyTCTBMM TAaHHBIX TI0 (HAKTHIECKOMY aPMHUPOBAHHMIO);

\VEC,N: 1101
2/3 2/3
h 200122 2-heg 100)?®
Yhep=|7—| =|7--| =158, H0 He Gonee =— | =10.
- 100 i 100

VYcnoBue NpPOYHOCTH TMpU Pa3pylIEeHUH OT pacKaibiBaHus ocHoBaHus (6.19)
Nantot = 6 KH < Nyjtsp — He BeImonHeHo. Hecymas cmocoOHOCTh aHKEPHOTO KPETICHHS U3
YCJIOBUHM TIPOYHOCTH TMPU pacKaidblBAHUU OCHOBaHMUsS HE oOecreueHa HEOOXO0IUMO
CMEIICHHE AaHKEPHOTO KPEIUICHUS OT Kpas WM YTOYHCHHE YCJIOBHH apMHUPOBAHUS
OCHOBaHHUS B 30HE YCTAaHOBKH KperuieHus (yTouHeHue koddduimenTa ycioBuil paboThl
l/’Re,N)-

6.1.5 PacueTr mpo4yHOCTH MPpU KOMOMHUPOBAHHOM Pa3pyIICHUHU 110 KOHTAKTY
1 BBIKAJILIBAHUIO OCTOHA OCHOBAHUS

6.1.5.1 Pacuer mo mpoyHOCTH NMPU KOMOMHHPOBAHHOM Pa3pPYIICHUH MO KOHTAKTY
Y BBIKQJIBIBAHUIO 0€TOHA OCHOBAHUS TIPOU3BOJISAT TOJIBKO IS KJIICEBBIX aHKEPOB.

Xapaxmep pazpyuieHus Kieegvlx anKepo8 No KOHMAKMY C OCHOBAHUEM S8/1emcsl
KOMOUHUpoB8anHvIM. Pa3pywenue npoucxooum ¢ HapyueHuem cyenieHus Kieeso2o
cocmasa no yacmu OJIUHbL CMEPHCHSL U BbIKAIbIBAHUEM KOHYCA OeMOHA HA OCMABUIEMCS
yuacmre. Ilpu coemecmnoti pabome 2epynnvl ankepos ommeyaemcsi 0ojee ClONHCHBIU
xXapaxkmep GulKANbIBAHUS, 3ABUCAUUL OM B3AUMHO20 PACNOJIONCEHUST CIEPI’CHEU, YMmOo
VUUMBIBAEMCsl dIMNUpudeckumu Kodgpguyuenmamu. I[lpu smom noxazamenu cyenyeHus
Klleego20 amKepa YCMAaHAGIUBAOMCs MOAbKO IKCNEPUMEHMATbHO 8 3A8UCUMOCHIU OM
MEeXHON02UYECKUX YCIOBULL VCMAHOBKU, OKA3bIBAIOUWUX CYUeCMBEeHHOe GIUAHUE HA

pe3ynomam
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6.1.5.2 Pacuer mo mpoYHOCTH NpW KOMOWHUPOBAHHOM DPa3pyIICHUU MO KOHTAKTY
U BBIKAJIBIBAHNIO O€TOHAa OCHOBaHUSA [UIl OJMHOYHOIO AaHKepa Ipu JeicTBUM
PaCTIATUBAIOIINX YCUIINN IPOU3BOJAT U3 YCIIOBHUSA:
Nan < Nult,p , (622)
rae Na, — pacueTHOe 3HaYeHHE PacTATUBAIOLIETO YCUIIUS B OIMHOYHOM aHKEpPE;
Nuyip — 1o 6.1.5.4.
6.1.5.3 Pacuer mo mpoYHOCTH TpW KOMOWHHUPOBAHHOM DPa3pyIICHUU MO KOHTAKTY
U BBIKAJIBIBAHNWIO OETOHa OCHOBaHMSA JJs TIPYyNNbl AHKEPOB IpU  JeicTBUU
PacTATrUBAIOLINX YCUINHM MPOU3BOIAT U3 YCIIOBUS:
Nan,tot = Nult,p ) (6.23)
r1ie Nap 1ot — pacTSATHUBaIOIIEE YCHIINE B aHKEPHOH IpyIIIIe;
Nyitp — 10 6.1.5.4.
6.1.5.4 IlpenenpHOE pacTATHBAIONIEE YCHUJIME U3 YCIOBHH TPOYHOCTH TIPH
KOMOMHHMPOBAaHHOM Pa3pyIIECHUHU MO KOHTAKTy M BHIKAJIBIBAHUIO OeTOHA OCHOBAaHMA Nyt p
OTIPEeNIEISAIOT 10 popMyIie:
Nr? p Ap N

ult,p = . : Ag,N "We WsN - WreN Vee, N WgNp, (6.24)

N

€ Ypt — KOO GUIIMEHT HAIeKHOCTH 110 OETOHY MPHU PACTSHKEHUHU, IPUHUMAaeMblIil 1,5;
Ynp — KOOQPHUIIMEHT ycnoBui pabOThl aHKEpa NPU KOMOMHUPOBAHHOM Pa3pyIICHUH
N0 KOHTAKTY M BBIKAJIBIBAHUIO OETOHA OCHOBAHMS IPH PACTSDKEHUHU, MPUHUMAEMBIN

B 3aBUCUMOCTH OT THIIA U MApPKHU aHKCPA,

Nr?,p — 3HAYCHUC CHJIbI COIIPOTHUBJICHHA AJIA OAWMHOYHOI'O aHKEpa, pAaCIIOJIOKCHHOI'O

Ha 3HAYUTEIBHOM YyJIAJNE€HUM OT Kpas OCHOBAaHMS U COCEIHEr0 aHKepa, Ipu
KOMOMHHPOBAHHOM DPAa3pyLIEHUH MO KOHTAKTY C OCHOBAaHMEM U BBIKAJbIBAHUIO OETOHA

OCHOBAHHUS OTpeesieMoe 1o popMmyIie:

Np o =7 oo Nt Ty, (6.25)
IJIe T, — HOpMaTUBHOE 3HAYCHUE CIEIUICHUS KIEeBOro aHkepa ¢ O0etoHom B25,
MPUHUMAEeMOE B 3aBUCHMMOCTH OT THIA aHKepa, a TAaKKE€ COCTOSHWS OCHOBAHUS IS
KOTOPOrO  TpeAHa3HaueH aHKep — C TpemuHaMu (Tpr), 00 0e3  TpemwuH
B OCHOBAHUH (Tp yrc);

het — 9 dexTrBHAS TTyOHHA aHKEPOBKH;
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Onom — BHEIIHUIT TaMEeTp aHKepa MM HOMUHAIBHBINA THAMETP apMaTyphl;

A .
S’N — OTHOLIICHHUC, YYHUTBIBAIOIICC BINAHUC MCIKOCCBOI'O paCCTOAHNA B AHKCPHOU
A
p,N

TrPpYyMNIE U KPAEBOTO PACCTOSHUS;
Apn — QakTHdeckas IUIOMIAAb OCHOBAaHMSA YCIOBHOM NPU3MBI  BBIKAJILIBAHUS,
C yY4ETOM BIIMSIHHMSA COCEIHHX AaHKEPOB (IpH S<S¢rnp), & TAKKE BIUAHMSA KpPAaeBOTO

pacnonoxkenus (mpu C<Cernp). 34ECh U JAJEE Scr Np > Cor,Np IPUHUMAIOT 110 II. 6.1.5.5

HpI/IMe‘{aHI/Ie — [paBujia ONPEACICHUA (l)aKTI/I‘{eCKOP‘I momagn OCHOBaHMs BBIKAJIbIBAHUA OeToHa JJIsL
KOMGI/IHI/IpOBaHHOFO pa3pyuiCHud aHAJIOTUYHBI IIpaBUJiaM JJid ONPEACTICHUSA TUIOMIaAN BbIKAJIbIBAHUA OeTona AC,N mo

puc. 6.4 ¢ UCIIOJIL30BAHUEM BMECTO BEJIMYUH Ser N ; Cor,y KPUTUUECKHUX PACCTOSAHUM Scr Np, Cor,Np -

Ag,N — IJ10Imaab OCHOBAaHUA YCHOBHOﬁ IIPHU3Mbl BBIKAJIBIBAHUA 11 OJUHOYHOI'O

aHKEpa, PACIIOJOKCHHOIO Ha 3HAYUTCIbHOM YAAJICHUN OT Kpad OCHOBAHUA U COCCAHCTO

aHKEepa, BEIYUCIIAIOT 110 GopMyJIe:
0
Ap,N = Scr,Np : Scr,Np ) (626)

Y. — ko3¢ dunueHT, yuyuThBalOUMi (HaKTHYECKYI0 MPOYHOCTh OETOHA OCHOBAHMS,
NPUHUMAIOT B 3aBUCUMOCTH OT KJlacca O€TOHA Ha C)KaTHe U OT TUIAa U MapKHU aHKepa;

Wy Np — K0O2GOHUIKEHT, ydeTa TPYNIIOBOM PaOOTHI KIEEBBIX aHKEPOB, TPUHUMAEMbIH
cornacHo 1. 6.1.5.6.

KoahhumeHTsl Wsn, Wren, Ween NPHHUMAOT 1O Gopmynam (6.12) — (6.14)
COOTBETCTBEHHO C HUCIIOJIb30BAHUEM BMECTO BEIUYMHBI Cory KPUTHUECKOTO PACCTOSHUS
Cer, Np-

6.1.5.5 Kputrueckoe paccrosHMe MEXAy aHKepaMH (MEXOCEBOE) Scrnp, INPH
KOTOPOM OTCYTCTBYET BJIMSHHE COCEAHMX aHKEPOB Ha IPOYHOCTH OJMHOYHOIO aHKepa
JUIsL cllydass KOMOWMHHMPOBAHHOTO pa3pylIeHHUs] MO KOHTAaKTy aHKepa C OCHOBAHHUEM

Y BRIKQIBIBAHUIO OETOHA OCHOBaHHS TIPU PACTSHKEHUH, CJEIyeT OIPENeNATh 10
bopmyre:
scr,Np :7’3'dnom '»\Fn,urc S3'hef ) (627)
TZ€ Scrnp — B MIJUTHMETpAX;
Tnure — HOPMATUBHOE 3HAYCHHE CIEIUICHUS KJIEeBOro aHkepa c 6eronom B25 6e3
TPEUIUH, H/MMZ;

Onom — BHEIIIHU# THaMETp aHKepa MM HOMUHAIBHBINA THAMETP apMaTyphbl, MM.
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Kputryeckoe KpaeBOo€ DPACCTOSHUE Cernp, NPH KOTOPOM OTCYTCTBYET BIIHSHHE
OJIM3KOPACIIONIOKEHHOT'O Kpasi OCHOBaHUS HA MPOYHOCTh OAMHOYHOTO aHKepa JJIs ciiydas
KOMOWHHUPOBAHHOTO Pa3pylICHUs MO KOHTAaKTy aHKEpa C OCHOBAaHUEM U BBIKAJIBIBAHUIO

OeTOHA OCHOBAHHSA IIpH paCTsAKCHUN, IPUHUMAIOT I10 (bOpMyJIe:
CCf,N - SCr,Np /2 . (628)

6.1.5.6. Kosdpdunuent, ydera rpynmoBod paOOTel KieeBbIX aHKEpOB ‘Fynp

BBIUHCIISIIOT 110 (popMyIie:
05

| (wh e -1)210, (6.29)

0
Wo,Np =Wg,Np —
Ser,Np

rae ‘Pg’Np — 0a30BbIl KO3 QUIMEHT, ydeTa TpPyNHoBOH pabOThl KJIEEBBIX AHKEPOB,

BBIYHCIISIIOT 110 (popMyIIe:
15

d .t .
Wonp =V - (-1 | Cremsnlte | 21,0, (6.30)

2 ’afhef : Feb,n

rae ‘Pg’Np — O6e3pa3MepHasi BeJIUYHNHA;

T, — HOpMaTHUBHOE 3HAa4Y€HUE CLEIUIEHHs KJIEeBOro aHkepa c OeroHoM B25,
NPUHUMAEMOE B 3aBUCHUMOCTH OT THIIA aHKEpPa U COCTOSIHHMSI OCHOBAHHS JUIsI KOTOPOTO
Npe/IHA3HAYCH aHKEp C TPEHIMHAMH (T,rc), JMOO 0€3 TpEeIUuH B OCHOBAHHH (T, urc),
B H/MMZ;

Y. — k03P ULKEHT, YUYUTHIBAIOIINI MPOYHOCTH O€TOHA OCHOBAHUS, MPUHUMAEMBbII
B 3aBHCHUMOCTH OT Kjlacca OeTOHa Ha C)KaThe M OT TUTIA M MapKU aHKePa;

hef — 2 dexkTrBHAS TITyOMHA aHKEPOBKH, B MM;

dnom — BHEIIHUH THAMETp aHKEpa WM HOMUHAIbHBIN TUaMETpP apMaTyphbl, B MM;

K, — KOO PUIMEHT, NPUHUMAEMBbIi B 3aBUCUMOCTH OT COCTOSHHSI OCHOBaHUS
pPaBHBIM:

3,7 — 11 OCHOBaHUs 0€3 TPEelnH;

2,7 — s OCHOBAHUS C TPEUTUHAMHU

Rpn — HOpMAaTUBHOE  CONPOTHBIEHHE OETOHAa CXKaTHIO, NPUHUMAEMOEe IO
CII 63.13330 B 3aBHCHMOCTH OT Kjacca OeToHa Ha cxkatue, B MIla;

N — KOJIMYECTBO AaHKEPOB B pacCMaTpPHBACMOW aHKEpHOW Tpymme (pacTSHyThIe
aHKepbl);
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S — IIar aHKepOB B aHKEPHOW TpyIINe; MPU HEPAaBHOMEPHOU pacCTaHOBKE aHKEPOB
NpUHUMAETCS yCPEAHEHHOE 3HAuYeHHMe Iara JUisi TPYyOmnbl B HEJIOM 1O JBYM
HaIPaBJICHUSIM.

Ipumep 12. [{nsg xpoHmTeiHa ¢ u3rubarommum MomeHToM M = 2 xH'm (cM. pucyHOK
6.10) BEIOpaHbI KJIeeBBIE aHKEPHI cO MMIIbKOH M 12 ¢ 3¢ deKTUBHON TITyOUHOM 3aIeITKU
her= 80 MM (pacueT ycwiuii B KpOHIUTEHHE 1O mpumepy 4). AHKEpHOE KperuieHHe
OCYIIECTBIIIETCS. K OCHOBaHMIO ¢ TpemmHamu TtonmuHod 200 mm u3 Oerona B25 ¢
apmupoBanueM @12 A400 c¢ marom 200x200 wmm. TemneparypHbli pexXuM
skcrutyatanpd He Bbime Mmioc 40 °C (24 °C  piourensHoit). IIpom3BoauTeneM
IPEICTAaBICHbl XapaKTEPUCTHUKU HECYIIEH CHOCOOHOCTHM KIJIEEBOrO aHKepa IpHU
pactspkenuu (tabnuna 6.9). TpeOyeTcst BBINOTHUTH pacyeT MO MPOYHOCTH JJII OCHOBHBIX

BUJIOB PAa3pYyILLIEHUS KIEEBOr0 aHKEPa 110 OETOHY OCHOBAHMUSL.

a-a i_i 220

80
41
/

RS
200
Sl

50)

1200 a|

Pucynoxk 6.10 — Cxema aHKEpHOTO KpeTieHus K npumepy 12

Tabnuna 6.9 — XapakTepucTUKU HECYIIEH CIMOCOOHOCTH KJIEEBOTO aHKepa MpH
pacTskeHuH (Ipumep)

HInunvka

Kneeeou ankep (Tun 1)

M8 | M10 | M12 | M16 | M20 | M24 | M27 M30

Pa3pymelme OT BBIKAJILIBAHUA 0€TOHA OCHOBAHUS

1.1 KoadpdunmeHT yenoBuid paboTH Y. | 1,2 | 14
Pa3pymienne ot packajJbIBaHHs OCHOBAHHS

2.1. MuHMMAaJIbHAS TOJIIHHA het + 30 MM, h. +2d

ocHoBaHus hy,j,, MM Ho He MeHee 100 MM ef 0

2.2 Kputrueckoe KpaeBoe pacCTOsTHHE
HPU PACKaIBIBAHUH Crgp (MM)

h/hes> 2,0 1,0 hg
1,3<h/h<2,0 46 hes-1,8h
h/heg< 1,3 2,26 hg
2.3 Kputrueckoe MeK0CeBO€e PacCTOSTHHE 2¢
HPH PaCKAIBIBAHUH S¢r sp (MM) orsp
2.4 KosdduimeHT ycnoBuil paboThl Pnsp 1,2 | 14
Kom0OuHnpoBaHHOE pa3pylieHHe 10 KOHTAKTY H BbIKAJIBIBAHHIO 0€TOHA OCHOBAHUS
3.1 HomuHanbHbIA AHaMeTp | 8 | 10 | 12 | 16 I 20 | 24 27 30
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HInunvka
M8 M10 | M12 | M16 | M20 | M24 | M27 M30

aHKepa Onom (MM) | | | | |
3.2 HopMaTHBHOE CLEIUIEHUE KIIEEBOTO
aHkepa ¢ 6etoHoM B25 6e3 TpewmuH, 7, yrc

Kneesoii ankep (Tun 1)

(H/mm?)
Temnepatypusiii pexxum 1 (40/24°C) 18 18 17 16 15 15 14 13
TemnepatypHsiii pexum I11 (70/43 °C) 14 13 13 12 12 11 10 10

3.3 HopmaTuBHOE ClLIETIICHHE KIIEEBOTO
aHkepa ¢ 6eronoM B25 ¢ Tpenmnamu, 7, i
(H/mm?)
Temneparyprerii pexum I (40/24°C) 6,5 ‘ 75 ‘ 8 ‘ 8 ‘ 8 ‘ 8 ‘ 8 ‘ 8
Temnepatypusiii pexkum 111 (70/43 °C) 5,5
3.4 KorppunmeHT, yIUTHIBAIOIIHN
(haKTHIECKYTO MPOYHOCTH OETOHA
OCHOBaHHSA Y/

beron B25 1,00
beron B30 1,06
beron B35 1,12
Beron B40 1,16
Beron B45 1,19
beron B50 1,23
beron B55 1,26
beron B60 1,30
4.4 Koounment ycnoBuii paboThl Hyp 12 | 14

PacueTHble ycunus uist 1TaHHOTO KpEIUICHUS ompeiesieHbl B ipumepe 4. CymmapHoe
ycunue B kpaitHeM psimy (aHkepsl Ne3 u Ned) Ngp or = 8,8xH.

Pa3pyimienne oT BHIKAJTBIBAHHS 0€TOHA OCHOBAHHS

[IpenenbHOE pacTIruBaroliee YCHINE U3 YCIOBHS MPOYHOCTH NPHU BBIKAIBIBAHUU

0eToHa OCHOBaHUS JJI1 aHKEPHO TpYIIIbI U3 ABYX KpailHUX aHKepoB 1o popmyie (6.9):

NO
N, . = —ne A W Wi Vs = 25,9xH 780004 0011217 5
Y Tae A N7 15,2 57600
mpu N =k, - ./Rbn hi® =8,4-/18,5-80"° = 25852 H = 25,9xH ;
hes= 80 MMm;

Rpn = 18,5 MIla (s Gerona B25);
Ser N =3Ngs =3-80mm =240mm ; €y y =1, 5hye =1,5-80mMm =120mm ;
AN = Ser.NSer N = 240MM - 240 MM = 57600 MM

Ao, =(0.55r N + 52 +0,55 y )¢y +0,55¢, ) =(120+150+120)- (80 +120) = 78000 mm*
80mMm

MM

wsn =0,7+0,3- =0,9

Yren = 1,0 (apmaTypa B 30HE yCTaHOBKM aHKEPOB pacroyiokeHa ¢ marom oomnee 150

MM);

\Ilec,N = 110
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VYcnoBue NpOYHOCTU MPU Pa3pyLIEHUH OT BbIKAJIbIBaHUA OeTOHA ocHoBaHMS (6.8)
Nantot < Nue (8,8xH < 17,5xH) BBIIOIHEHO.

Pa3pyuienue oT packajabIBaHUsI 0OCHOBaHUS

Kputnueckoe kpaeBoe pacCTOSHUE OJisi cliydas pa3pylIeHHs OT pacKalbIBaHUS
O0eToHa OCHOBAaHHWS TPHU PACTHKEHHUH IS KJICEBOTO aHKEpa MPHU TOJIIMHE OCHOBAaHUS
h=200mwm:

Cersp =1,0-her = 80Mm mpu h/hee = 2,5.

CornacHo 6.1.4.4 mpu C; < 1,2:cersp (80 MM < 96 MM) mpoBepka HMPOYHOCTH HPU
pa3pyllIeHnuun OT pacKajbIBaHUs 00s3aTebHa.

Scrsp= 2 Cersp = 2-80 MM = 160 mm

[IpenenpHOE pacTATHBAIONIEE YCUJIME MJisi aHKEPHOM TPYMIbI U3 JIBYX KpaWHUX

AQHKEPOB MU pa3pyLUIEHUH OT pacKalbIBaHUs OCHOBaHMs 10 (opmye (6.20):

N
Nult,sp =—=- Whep = M -1,35=37,7xkH
Nsp ’
N? 2
11pH Nr?pc =" Atdsp “Wen " Ween Wen = 25,9l ’ 49600MM2 -1-1-1=33,5xH ,
T Ve e 5p ' ’ ’ 1,5-1,0 25600rm

N:‘C =25,9xH — cm. BblIIIIE;
Ag,sp = Scr,spSer,sp = 160mMMm - 160 MM = 256OOMM2 ;

Ac,sp =(0.55cr,sp +52 +0,55¢r sp ) (C1. +0,55cr sp ) = (80+150+80) - (80 +80) = 49600 mm” ;

WS,N :110; WYreN — 1309 \Vec,N: 110;

2/3 213

h 200mm |22 2-hys 2202 _

Whsp = = =1,48, HO He Oosee =|—| =135;
' hmin 110MM hmin 140

Nmin = Nert30=80+30=110mm.
VYcnoBue NPOYHOCTHM TMPU  pPa3pyLICHHMM OT pacKalblBaHUS OCHOBAaHHS IIPH
pactskeHun (6.19) Nantor < Nuisp (8,8kH < 37,7xH) BeinosHeHo.
KomOnHupoBaHHOe paspylieHHe 10 KOHTAKTY M BBIKAJIBIBAHNIO 0€TOHA OCHOBAHUS
[IpenenbHOE pacTAruBaroliee yCWIME M1 AHKEPHOM TPYNIIBI U3 JBYX KpaWHHX
AQHKEpPOB TMpHU pa3pyLICHUH [0 KOHTAKTY W BBIKAJBIBAHHWIO OETOHA OCHOBAHMS IO
dbopmye (6.24):
Ny Apn

N, 0
Voo VYp Apn

ult,p =

Y. .\VS,N '\Ijre,N '\Vec,N '\ljg,Np
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Ny p = 24,11 8000w 4 6 .1.1.1,01-16, 3k
15:1,2 576000

npu Ny =m-d,-hy -1, =314-12-80-8,0=24115H = 24,1xH ;
dnom= 12 MmM;

2 :
Ty = Tnre—= 8 H/MM” (17151 BBIOpAaHHOTO TEMITEPATYPHOT'O PEXKHUMA C TPEIIHHAMH);

Tnurc = 17H/mMM? (U151 BEIGPAHHOTO TEMIIEPATYPHOTO PEXKHMA 6€3 TPELLHH);

Sernp = 723 Gom * f Toars = 7,3-12-/17 =361un, HO He Gonee 3hg = 240 Mw;
Ccr,Np = Scr,Np /2 =120mMm ;
A =S no S np = 240000 2403010 = 576003 No

Ap,N =(0, SScr'Np +s,+0,5s

cr,Np

v, = 1,00 — st 6erona B25;
80MM

120Mmm

)-(c,+0,5s

cr,Np

) = (120 +150 +120) - (80 +120) = 7800014 ;

Wen =0,7+0,3- =0,9;

WYreN — 10 \IlecN_]-O

15 15
W np = — (- 1)[ m‘Rk‘"C} —\2-(2-1 )(MJ ~1,04;

no
K /et Ro 80-18,5

0 s )7 0 150 mm \°
Wg,NpZWg,Np_{ScerJ (Wg,Np—1)=1,04—(24OMMj -(1,04-1)=1,01.

YcnoBue mnpoyHOCTH TPU KOMOMHMPOBAHHOM Pa3pyIICHWH IO KOHTAKTy U
BhIKaNIbIBAHUIO 0eTOHA (6.23) Nantor < Nyirp (8,8xH < 16,3xH) BeImonneHo.
Hecymias ¢cmocoOHOCTh aHKEPHOTO KPETJICHUsI TP OCHOBHBIX BUJIAX Pa3pyIICHUS

KJIEEBOTO aHKepa 10 OETOHY OCHOBAHHMS MPH PACTSDKESHUU oOecreueHa.
6.2 PacueT aHKepoOB IIpH JCHCTBUY CABUTAIOIINX YCHIIH
6.2.1 Pacuer mpoYHOCTH MO CTaJIH
6.2.1.1 PacueT OpoOYHOCTH MO CTAId MAJIS OJAMHOYHOTO aHKepa MpH JEHCTBUHU
CIABUTAIOIINX YCWINU IPOU3BOAAT U3 YCIOBHUS:
Van < Vatts » (6.31)
rac Van — paCYCTHOC 3HAYCHUEC CABUTAIOIICTO YCUJINA B OAMHOYHOM aHKCPEC,

Viiis — 110 6.2.1.3.
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Vuumeieas obwuii noxo0 K HOPMUPOBAHUIO, HeCYywjas CHOCOOHOCMb Kadc0020 mund
amKkepa NO Cmanu YCMAHAGIUBAEMC NPOU3BOOUMENeM C Y4emom QaKmuyeckux
pazmepos u NPOYHOCMU HAubosee Kpumudecko2o 21eMeHma KOHCMPYKYuu aukepa,
B0CHpUHUMAIOWe20 cosueawyio cury. Ilpu smom makdice yumeHo, Ymo COOMHOULeHUe
MedHcOy NPOYHOCMBIO CMANU HA PACMANCEHUe U Cpe3 MOJNCem B8apbuposamuvcs 8
00CMAmMOYHO WUPOKOM OUANA30HEe 8 3A8UCUMOCIU OMm Muna Cmaiu u YCio8uil
3aKpenieHus OnbIMmHo20 0opasya.

6.2.1.2 PacueT mpoOYHOCTH IO CTald I TPYHIbl aHKEPOB TIPU JEHCTBUH
CIBHTAIONINX YCHUJIHHA MTPOU3BOIST U3 YCIOBHS:

Van,max = Vult,s (6-32)
r1€ Van max — PAaCUETHOE 3HAUEHHE CJBHUTAIOIEr0 YCWINS B HamOoliee HarpyXeHHOM
aHKEpE aHKEPHOUW I'PYIIIHL;

Vs —1mo 6.2.1.3.
6.2.1.3 IlpenensHOE CABUTAOINIEE YCHUIIME W3 YCIOBUS MPOYHOCTH MO CTAU Vs
OTIPENICIISIOT B 3aBUCHMOCTH OT YCJIOBUH KPEIJICHHS aHKepa K OCHOBAHHUIO:
- JUIA KperuieHus Oe3 ydera JOMOJIHUTEIBHOTO MOMEHTa, OOYCIIOBJIIGHHOTO ILICYOM
CIBUTAIOIIEH CUJIBI, IO (popMyIie:
A -V,
Vyips = ——= (6.33)

s

rae Vps—mno 6.2.1.4;

As — KO3(pPUIIMEHT, yUUTHIBAIOIINN yCIOBUS paOOTHI IPU CIIBUTE aHKEpa:

— JUTSL KPETUICHUH C OJTMHOYHBIM aHKepoM As = 1,0;

— JUI KpeIJIEHU! C TPYNIOBOM pabOTON aHKEPOB As, MIPUHUMAEMOE B 3aBUCUMOCTH
OT THUIA U MapKu aHKepa.
Yuumwvieaemcs cnooscuvlii xapakmep pabomuel ankepos 8 cocmase epynnvl npu coguze u
B03MOJICHAS HEPABHOMEPHOCMb pacnpeoeneHus yCuiui. /s aHkepos u3 6biCOKONPOUHbIX
cmainet ¢ HUBKUMU NOKA3amMeIsaMu NAACmMu4HOCmUY YCMaHagIuearomcs 0OnoIHume bHole
K03 puyuenmol ycnoguti pabomsi, yyumsi8aroujue HepPaGHOMEPHOCMb pacnpeoeieHusl
ycunuil 8 2pynne.

Yvs — KOOPPUIUEHT HAIEKHOCTU NPHU pa3pyLICHUH aHKEpa MO CTajH MPHU CIIBUTE,

HpHHHMaeMBIﬁ B 3aBHUCHMOCTH OT THUIIA U MAPKHW aHKCpPaA. I[J'IS[ KIICCBBIX XHUMHWYCCKUX
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aHkepoB co ctaibHOM apmaTtypoit A400-A500 o I'OCT 5781, 'OCT P 52544 3nauenue
KoddduLIMeHTa Yys TPUHUMAeTCsl paBHbIM 1,25.
- JUIS KpEIUICHUS C YYETOM JIOMOJHHUTEIBHOTO MOMEHTa, OOYCJIOBIEHHOIO ILICYOM
CABUTAIOIIEH CUJIBL, TIO popMmyIe:
Uits = (6.34)
Tvs
rae Voms — 10 6.2.1.5;
Yvs — CM. BBIIIIE.
6.2.1.4 HopmaTrBHOE 3HAYEHWE CHIIBI COMPOTUBIICHUSI aHKEPA IO CTAJU MPHU CIBUTE
Vs 6€3 yuera J0NOIHUTEILHOIO MOMEHTA, 00YCIIOBICHHOTO IJICYOM CJIBUTAIOIIEN CHUIIBI,
cieayeT MPUHUMATh B 3aBUCMMOCTH OT THUIIAa U MapKH aHKepa.
JInst KieeBbIX XUMUYECKUX aHKEPOB co ctanbHOM apmaTypoid A400-A500 mo T'OCT
5781, 'OCT P 52544 HopMaTUBHOE 3HAYEHUE CHJIBI CONPOTHUBJICHUS aHKEpa MO CTaIu

npu casure V, ¢ cnenyeT onpeaensats no Tadnume 6.10 i hopmyre (6.34a):

2
Rs,n T dnom

V=05 22 (6.342)

rne R, — HOpMaTMBHOE 3HAUYEHHWE CONPOTHBIIEHUS pacTsbkeHuto apmarypbsl mo CII
63.13330. Ilpuaumaercs 400MIla mns apmatyper kimacca A400, S00MIla — mis
apmatypsl kiaacca AS00.

6.2.1.5 HopmaTuBHOE 3HaUY€HUE CUJIBI COMPOTUBJICHUS aHKEpa 10 CTAJIH MPU CABUTE
C YYETOM JIONOJIHUTEIBHOTO MOMEHTa, OOYCIIOBJICHHOIO IJIEYOM CJIBUTAIOLIEH CHUJIbL,

Vim,s CI€IyeT ONpenensTh Mo ciaeayromen popmyie:

Voms = —, (6.35)

rae M, s — mpuBeZieHHAs BEJIMYMHA NPEIeIbHOr0 U3rudarolero MoMeHTa il aHkepa 1o
CTaJIi C y4eTOM KOMOMHMPOBAHHOTO BO3/ICHCTBUS OIpeaensercs no hopmyie:

Nan
N 1

ult,s

Mn,s = Mr?,s 11- (6.36)

rae M,?’S — HOPMaTUBHOE 3HAYCHHE MPECIbHOTO M3THOAIOIIEero MOMEHTa JUIsl aHKepa,

[IPUHUMAEMOE B 3aBUCUMOCTH OT TUIIA U MAPKU aHKEPA;
Nan — pacdeTHOE 3HAYEHHE OCEBOM paCTATHUBAIONIEH CHJIbI, JEHCTBYIOIIEH Ha

paccMaTpHuBaeMblil aHKep;
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Nuits — MpEAeIbHOE  PACTITMBAIOIIEE YCWUIME, BOCIPUHUMAEMOE OJMHOYHBIM
AHKEpPOM U3 YCIIOBUI MPOYHOCTH 1O cTaju 1o m.6.1.1.3;

| — pacueTHas BenM4wMHA TIIeYa CHIIBI 110 1. 5.4.
Jlnsi KieeBbIX XMMHUYECKUX aHKEepoB co cTaiabHOM apmatypoir A400-A500 mo I'OCT
5781, 'OCT P 52544 nopMaTuBHOE 3HaUEHUE MPEIEIBHOIO U3rM0ar0IEero MOMEHTa JIIs

aHkepa Mon,S cleayeT onpenensath mo Tadnumie 6.11 unu dopmyne (6.36a):

R, md
M =12- # (6.36a)
’ 32
rae Rs, — HOpMaTMBHOE 3HAY€HUE COINPOTUBIIECHUS pacTsKkeHuto apmarypsl no CII
63.13330. Ilpunumaerca 400MIla ngns apmatypsl knacca A400, 500MIla — nna

apmatypsl kiaacca AS00.

Tab6nuna 6.10 — HopmaTuBHOE 3HAaUE€HHUE CHJIBI COMPOTHBIICHUS IO CTAW MPU CABUTE
0
Vi s U mIpenensHoro u3rubdaroero MomMeHta M- JUIsl KJIIEeBbIX XUMUYECKHUX aHKEPOB C

apmatypHbiMu ctepxkasiMu A400, A500

HopMmaruBHOE 3HaU€HUE CHJITBI HopmaruBHoe 3HaueHue
HomunanbHbIi COIPOTHUBIICHUS 110 CTaIU MpeAeIbHOTO U3THOAOIIEro
JIMaMEeTp npu casure Vs, kH MOMCHTA MOn,S , H'Mm,
apMaTypsl, MM IIpU KJ1aCcCe apMaTypsl IIPU KJIACCE apMaTyphl
A400 A500 A400 A500
8 10 13 24 30
10 16 20 47 59
12 23 28 81 102
14 31 38 129 162
16 40 50 193 241
18 51 64 275 343
20 63 79 377 471
22 76 95 502 627
25 98 123 736 920
28 123 154 1034 1292
32 161 201 1543 1929
36 203 254 2197 2747

6.2.2 Pacuer mpoyHOCTH MPH BHIKAJTBIBAHUU OETOHA OCHOBAHHMS 33 aHKEPOM
6.2.2.1 Pacuer mo mpoOYHOCTH NPU BHIKAIBIBAHUM OCTOHA OCHOBAHMA 32 aHKEPOM
JUIsl OAMHOYHOrO aHkepa (cM. pUCYHOK 6.5.a) mpu JEHCTBUM CIBMIaOLIUX YCWIAN

MMPOU3BOIAT U3 YCIIOBUA:
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Van < Vult,cp (6.37)
rae Van — pacu€THOC 3HAUYCHUEC CABUTAIOIIECTO YCHUIMA B OMUHOYHOM aHKEPE,

Viitep — 110 6.2.2.3.

a) 6)
Vel ] dh h

at — 1
o ;
e W

& f

RN A W A T

Pucynok 6.11 — Cxema pa3pyliiieHus Mpyu BbIKaJIbIBAHUU O€TOHA 32 OJIMHOYHBIM

aHKepOM (@) ¥ TPyNIOi aHKepoB (6)

6.2.2.2 PacueT mo MpOYHOCTH TPU BHIKAIBIBAHUH OCTOHA OCHOBAHHSA 32 aHKEPOM
JUIsL TPYMIBl aHKepOB (CM. PHUCYHOK 6.5.0) mpu ACHCTBUHM CABUTAIOIIUX YCHIAN
TIPOU3BOJIAT U3 YCIIOBHS:

Van,tot < Vult,cp y (638)
r1ie Van tot — PACUETHOE 3HAUEHHUE CIIBUTAOIETO YCUIIMS B aHKEPHOU TpyIIIE;

Viitep — 10 6.2.2.3.

6.2.2.3 [IpegenbHoe  chaBuraroiee yCWIME €3  YCJIOBUS TPOYHOCTH  TpHU
BBIKAJIBIBAHUM OETOHA OCHOBAHMS 33 AaHKEPOM Vit cp OTIPEAETAIOT 110 (hopmye:

N
Viitep = k 'ﬂ, (6.39)
Yvep

rnae Nyt c — IpeaesibHOe  pacTATHUBAIONIEE YCHINE U3 YCIOBUM MPOYHOCTH NpHU
BbIKAJIBIBAHUM OETOHAa OCHOBaHWs, ompenensemoe mo 1.6.1.3.3, mpu yn=1,0. s
KJICEBBIX aHKEPOB NPHHUMAETCA He Oonee BeaudMHBI Ny p BEIMHMCIgeMod 1o 1. 6.1.5.4,
npH Ynp=1,0;

Yyep — KOOOPUIMEHT ycnoBUI pabOTHI aHKEpa NP PaspyIIEHHH OT BBIKAJIbIBAHUS
O0eToHa OCHOBaHHUS 3a aHKEPOM NpPHU CIBUTE, NMPUHUMAEMBI B 3aBHCHMOCTH OT THUIA
U MapKH aHKepa,

kK —koaddumment,  yuuThIBalOmMid ~ TIyOWHY  aHKEPOBKH,  IPUHUMACMBIH

B 3aBUCUMOCTH OT THUIIA 1 MAPKHU aHKEpPaA.
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Benuuuna xoaghgpuyuenma k onpedensem coommnowenue cosuearowen u 8o3HuKaroweu
HOPMANLHOU CUTbl 8 aHKepe Npu CMAHOAPMHOM UCHBIMAHUY KPenjieHus Ha CcO8ue,
3asucum om 2nyOuHbl 3a0elKU anKepa. Ykazvieaemcs Ons Kax3#co020 muna amkepa
omoenbHo.

6.2.2.4 IIpoBepKy MPOYHOCTH OT BHIKAJIBIBAHMS OETOHA OCHOBAHHS 332 AaHKEPOM JIJIS
aHKEPHOH TpYNIbl TMPOU3BOMAT €CIM CHJIBL, JACHCTBYIOIIME Ha AaHKEPHYIO TPYIIy
HaNpaBJICHbI B OAHY CTOPOHY.

B ciydae, xorma cuibl, AEHCTBYIOIIME Ha aHKEPhl PacCMaTPUBAEMOW TPYIIIBL,
UMEIOT pa3HOe HalpaBlieHHE, MPOBEPKa MPOYHOCTH MPOU3BOIUTCS ISl KOKIAOTO aHKepa

B IPYIINE B OTJEILHOCTHU U3 ycioBus (6.40).
Van,i SVuTt,cp’ (6-40)

rne Vanj — pacueTHOe YCHIIUE B I-OM aHKepe;
VuTt,cp — MPEJICIbHOE CABUTAIOIICE YCWIIME JUISI OTIACIBHOTO aHKepa TPYIIIbI MpU

pa3pylmIeHUH OT BBIKAJTBIBAaHUS OETOHAa OCHOBAaHWSA 3a aHKEPOM, OMpEACIsIeMOe
Kak Ui OJUHOYHOro aHkepa mno (opmyne (6.39), npuHuMas BMECTO BeIMYUHBI Acy
3HAUECHWE  OrPAHMYEHHOW  COCEJHMMH  aHKepaMd  (AKTHYECKOHW  TUIOIIAIN
OCHOBAHUs yCIIOBHOM NPU3MbI BhIKaIbIBaHUS Ay (cM. puc. 6.12).
6.2.3 PacdeT mpOYHOCTH NP OTKAJIBIBAHUH Kpasi OCHOBAHUS
6.2.3.1 Pacuer mo mpovYHOCTH MPHU OTKAIBIBAHUU Kpass OCHOBAHUS JISI OJTUHOYHOTO
aHKepa MpH JACHCTBUU CABUTAIOIINX YCUIUH TPOU3BOIAT U3 YCIOBUS:
Van < Vult,Ca (6.41)
rne Vy, — pacueTHOe 3HaYeHHUE CIIBUTAIOIIETO YCUIIUS B OJMHOYHOM aHKEPE;
Ve — mo 6.2.3.3.
6.2.3.2 Pacuer mo NpOYHOCTH TPHU OTKAIBIBAHUU Kpas OCHOBAHUS ISl TPYIMIIBI
AQHKEPOB MPH JACHCTBUY CIBUTAIONIUX YCHUIIMHA MPOU3BOIAT U3 YCIOBHS:
Van,tot = Vult,c (6-42)
r7€ Van tot — PACUETHOE 3HAUEHHE CABUTAIOIETO YCUIIUS B aHKEPHOU TpyIIIE;

Ve — 10 6.2.3.3.
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0, 55 2

Acp,N = (Oasscr,N + Oassl)'(oasscr,N + 0a552)
S1 < Scr,N; Sy < Scr,N;

or,N

l"\%:‘
<
=
M:J
i
= Acp,N = (Cl + 0,551)'Scr,N
:E C1 < Ccr,N;
"ffi S1 < Scr,N;
=)
=)
ACp,N = (Cl + 0’581)(C2 + 01582)

C1 < Ccr,N; Co < Ccr,N;
S1 < Scr,N; Sy < Scr,N;

Cr 0, 55'1

Pucynok 6.12 — OrpanndeHHas 1ioniaib OCHOBaHUS YCIOBHOW IPU3MBI
BBIKAJIBIBAHUS JUUISL OTJAEIIBHOIO aHKEpa IPYIIIbI:
a — aHKep B IpyIIe BAAIM OT Kpasi; 6 — aHKep B IPYIINE U3 JIBYX aHKEPOB Yy Kpas
OETOHHOTO OCHOBAHUS; 8 — aHKEP B TPYIINE U3 YETHIPEX aHKEPOB B YTy OETOHHOTO

OCHOBAHUA
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6.2.3.3 IlpenensHoe caBUTAOIIEE YCUITME U3 YCIOBUN MPOYHOCTH MPHU Pa3pyIICHUN

OT OTKAJIbIBAHUA KpasAd OCHOBAHUA Vult,c OIIPCACIIATOT 110 q)opMyne:

v~ Voo Av
ult,e — 70 '\Vs,v 'Wh,v '\Ifa,v '\Vec,v 'Wre,V ) (6-43)
Yot Tve Aoy

/1€ Ypt — KOO (GUIHMEHT HAZE)KHOCTH M0 OETOHY NMPU PACTSKEHNUU, IPUHUMAaeMbIH 1,5;
Yve — K03 (PULIUEHT ycloBUM pabOThl aHKEpa MPHU pa3pyIlIEeHUH OT OTKAJIbIBaAHUSA

Kpasi OCHOBaHHs1, IPUHUMAEMBIN B 3aBUCMMOCTH OT THIIA U MapKU aHKEpa;
0
Vi) ¢ — 3HAYCHUE CHIIBI CONPOTHBIICHUS TIPH Pa3pyLIEHUH OT OTKaJIbIBAHUS Kpas JUls

OIMHOYHOTO aHKEpa, pacCllOJIOKCHHOTO Ha 3HAYUTCIIbHOM YAAJICHUMU OT yIJla OCHOBAHUSA

¥ COCEJHETO aHKepa B O€TOHE ¢ TPEIIMHON U 0€3 TPEITUHBI, BRIUKCIIEMOe 110 hopmyIie:
0 o B 15
Vn,c = k3 '(dnom) '(If ) ) Rb,n G (644)
rae VnoC — B Hproronax;

ks — KO3 GHUIMEHT, NPUHMUMAEMbI B 3aBUCUMOCTH OT COCTOSHHSI OCHOBaHUS
PaBHBIM:

2,8 — 11 ocHOBaHUs 0€3 TPEelnH;

2,0 — 1711 OCHOBAHMSI C TPEIIMHAMHM

dhom — BHEIIIHUH MaMETp aHKEpa WM HOMHHAJIBHBIN THaMETP apMaTyphl, B MM;

l; — mpuBeneHHas TyOMHA aHKEPOBKH MPHU CABHUrEe, MPUHHUMAaeMas B 3aBUCHMOCTH
OT THIIAa ¥ MapKH aHKepa, B MM;

€1 — PacCTOSTHUE OT aHKepa JI0 Kpasi OCHOBAHUS, B MM;

Rpn— HOpMaTuUBHOE compoTuBieHHe OeroHa, mnpuHuMaemoe 1o CII 63.13330
B 3aBUCHMOCTH OT KJIacca OeToHa Ha cxkatue, B MIla;

o — 6e3pa3mMepHbIi KO3 (ULKUEHT, BEIYUCISIEMBIN 1O opMyIIe:

| \08
a=01|—L1| | (6.45)
ol
B — 6e3pa3mMepHbIN KOOPPHUIMEHT, BHIYUCIIEMBIN TIO (hopMyIIe:
4 \°?
B=01. ]| | (6.46)
G
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Ay 3
0 — OTHOULIECHHE, YUYUTHIBAIOLIEE BIUAHUE MEKOCEBOIO PACCTOSHUSA B AaHKEPHOM
v
rpynmne M KpaeBoro pacCTOSHMS;

AbOV — IJ10Imaab OCHOBAaHUA YCHOBHOﬁ IIPHU3MbI BbIKAJIBIBAHUA 11 OJUHOYHOI'O

aHKEpa, paCIoOJOKCHHOI'O Ha 3HAYUTCIbHOM YAAJICHUN OT yIJla OCHOBAHUSA U COCCOHETO

aHkepa (cM. puc. 6.13) BeruuciseMas 1mo popmyie:
A =3¢ -1,5¢ =4,5-¢f, (6.47)
Acv — bakTHueckas IUIOIIAAb OCHOBAHUS YCIOBHOM TPHU3MBI  BBIKAIBIBAHUS
C Y4eTOM
BIMSIHMSL ~ COCEAHMX aHKepoB (mpu S<3-c;), aTakkKe BIUSHUSA YIJIOBOIO

pacrnonoxenus ankepa (mpu Cp < 1,5-C;) u Tonmuasl ocHoBanus (mpu h <1,5.¢;) — oM.

puc. 6.14;

Ay =3¢ -1,5¢ =4,5-¢f

Pucynok 6.13 — Ilnomans A), OCHOBaHHS yCIOBHOI IIPU3MbI BBIKATIBIBAHHS PHU

CABUIC 1A OAVMHOYHOI'O aHKEPA, paCIIOJIOKCHHOI0O Ha 3HAYUTCIIbHOM YIAJICHUHA OT

yriia OCHOBAaHHA U COCCAHCTO aHKEpa

Yy — KO3 UIMEHT BIMAHUSA YCTAHOBKM Y Kpas OCHOBaHUS, BBIUYMCISIEMBIH IO

bopmyre:
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G
15-¢

rac 01—6HH)Kaﬁmee pacCTOAHHUC OT OCH aHKEpa OO0 Kpasd OCHOBAHHA B HAIIPABJIICHUU

Wey =0,740,3- —2-<10

, (6.48)

C/ABMTAIOIIEH CUIIBI;
Cp — PACcCTOSTHUE OT OCH aHKEPa 710 Kpasi OCHOBAaHMsI, B EPIIEHIUKYIISIPHOM K €1

Y}, v — KOOQOUIHMEHT BAUSHUS TOJIIMHBI OCHOBAHUS, BRIYUCIIsAEMBIN 10 hopMmyiie:

1,5-(:l>10
h

Vhy = (6.49)

rae h — gakTrueckas TonmuHA OCHOBAHUS;

W, v — kK03(hdUIMEHT ydeTa HamnpaBlIeHUsl CABUTalOILEH CUIIbI, BBIYMCISEMBIH IO

dbopmyre:

1
(cosay, )2 +(0,4-sinay, )2

\IJOLV = (650)

1

I€ Oy — YTOJI MEXKAY HANpPAaBICHUEM CIABUIAIOMIEH CHIBl M NEPHEHAUKYISIPOM K

paccMaTpuBaeMOMY Kparo IUIUTHI, TpuHUMaeMblid oT 0° 1o 90°;

[Ipumeuanue — Ui CABHTalONICH CHJIBI, HAIPaBICHHOW B IIPOTHUBOIIOJOXHYIO OT Kpas CTOpPOHY (TpHu

ay > 90°) yauThIBaeTCS B pacdeTe TOJBFKO KOMIIOHEHTA, IEHCTBYIOIIAs MapalIeTbHO Kparo (cM. 1. 5.18).

Wee v — KOOQQHUIUEHT BIUSHUS HEPABHOMEPHOTO 3arpyKEHHsl aHKEPHOW TpPYIIIBL,
BBIYHUCIISIEMBIN IO (popmyrie:

Yeey =——— <10, (6.51)

1+ &
1,5'01

IrZie €y — SKCLEHTPUCUTET CABUTAIOLIEH CHJIbI, OTHOCUTEIBHO I'€OMETPUYECKOro LIEHTpa
AHKEpHOM TpYMIbl, ONpEAENsIEMbI cOoriacHo paszzaeny 5. s OAMHOYHOTO aHKepa
lI]ec,V = 1!0;

Yo v — K03 UIIMEHT yueTa apMUPOBAaHUS OCHOBAHUS, IPUHUMAEMbIN PaBHBIM:

1,0 — npu OTCYTCTBUU y Kpast 0OpaMJISIOLIEr0 apMUPOBAHUS U XOMYTOB;

1,2 —npu Hanmuuuu y Kpas oOpamIISIOIIET0 apMUPOBAHMS B BHJE MPOJOIBHBIX
cTep>kHE# BoJb kpast @ > 12 mwm;

1,4 — npu HaNMWYUK y Kpasi OOpaMIISIONIEr0 apMUPOBAHUS U YACTO YCTAHOBJICHHBIX

xoMyToB ¢ maroM S < 100 mm.
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Acv=1,5C1(1,5:C1+ Cp)
h>1,5¢cq;
C < 1,501;

Acv=h(3Cci+5y)
h < 1,5¢q;
S2<3Cy;

Acv =h-(1,5-c1 + s3+Cy)
h<1,5¢cq;
5, < 301;
Co<1,5¢Cy;

Pucynox 6.14 — @aktuueckas mionaab OCHOBAHUS YCIOBHOW MTPU3MBbI
BBIKAJIBIBAHUS JIJI1 OJJMHOYHBIX aHKEPOB M AHKEPHBIX I'PYIII IPH CABUTE:
a — OJTMHOYHBIN aHKep B Yy O€TOHHOI'O OCHOBAHMS; 6 — rpyIIa aHKepOB Yy Kpasi
TOHKOTO OETOHHOTO OCHOBAHMUS; 8 — TPYIINAa aHKEPOB y Kpasi TOHKOTO OETOHHOTO

OCHOBAaHUs
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6.2.3.4 Pacuer aHKepOB, pacCIONOXEHWH BOJM3M YIJIOB, NPU pPa3pyIIEHUH OT
OTKaJbIBaHMUSA Kpas OCHOBAaHMS CIEAYyeT BBINOJIHATH, paccMaTpuBas KpaeBoe

pacIoyIoKeHUE B IBYX HAIPaBICHUSIX HE3aBUCUMO (CM. puc. 6.15).

Van. fot

o

Pucynok 6.15 — PacueTHbie cXeMbl MpU MPOBEPKE OTKAIBIBAHUS KPasi OCHOBAHUS

BOJIM3M yria

6.2.3.5 B ciydae pacrosioeHuu aHKepoB B TOHKOM ocHoBanuu (h < 1,5C;), nmu6o
B CTECHEHHBIX YCJIOBUAX (BOJM3M OT Kpas IO TPEM HAaNpaBiIEHUsM, MpU c1=<1,5C;

U c,<1,5C; — cm. puc. 6.16) pacuer o m. 6.2.3.3 nomycKaeTcsl BBITOIHATh, BBIYHCIISSA
wiomanu A,y 1 ASV C UCTIOJIb30BAaHUEM TMPUBEICHHOTO PACCTOSHUS JI0 KPasl Creg BMECTO

BEIMYUHBI ¢;. [I[pUBeIeHHOE PACCTOSIHUE Creq CICAYET MPUHUMATH 10 popmyiie (6.52), HO

He meHee /1,5 u He MeHee S,/3 7151 aHKepHOU TPYIIIIHI.

Cred = C2,max /1’5, (6.52)

TJI€ C max — HaUOOJIbILIEE U3 PACCTOSHUM Cp 1, €2, 1O pHC. 6.16;
S, — MEXKOCEBOE PACCTOSIHUE TSI aHKEPHOM TPYIIIIHI;

h — pakTHYeckas TOIIMHA OCHOBAHUSI.
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Pucynok 6.16 — Cxema pacroyioxeHus: aHKEpOB B CTECHEHHBIX YCIOBHSIX
6.2.3.6 [lnisi OMMHOYHBIX aHKEPOB M aHKEPHBIX TPYIII, YCTAHOBJICHHBIX BIATH OT
Kpas OocHoBaHmsl (cormacHo 4.5), MPOBEpPKY MNPOYHOCTH TMPH Pa3pyLHICHHH OT

OTKaJIbIBAaHUA Kpasd OCHOBAHMWA NOITYCKACTCA HC IIPOU3BOINTD.

IIpumep 13. AHKEpHOE KpEIUIEHHE OCYIIECTBISAETCA K BEPXHEMY Y4YacTKy CTEHBI C
MOMOIIBIO YETHIPEX KJICEBBIX aHKEPOB C METAUTMYECKOM mmuibkod M12 kmacca 5.8 (cMm.
pucyHok 6.17). IlpousBoauteneM mpeACTaBICHHBIE XapaKTEPUCTUKU COMPOTHUBICHUM
ankepa mo ctanu (Tabnmuma 6.11). Ha ankepHOoe KpersieHHE AEUCTBYET LEHTPaIbHO
npwioxeHHast pactsaruBawomias cuia N=20kH u cosuraromas cunma V=4xH. Onopnas
IJIaCTUHA KpenexHoM neranu toiamuHor 20mm ¢ 4 oTBepctusimu J14MM mpuiieraer K
OCHOBAHHIO TIOBEPX BBIPABHUBAIOLIETO PACTBOPHOrO cios TonmuHoil 10MM. TpeOyetcs

IPOBEPUTH HECYIIYIO CIIOCOOHOCTh aHKEPHOT'O KPEIJIEHUs MPU pa3pylLIEHUU MO CTalld Ha

CIIBUT.
a-a 220
b
Ol -
o o] 1§}
o
S|~
(@\|
B
2 v
200 150 |

So

Pucynok 6.17 — Cxema aHKEpHOTO KperieHusI K mpumepy 13
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Ta6bnuma 6.11 — XapakTepuCTHUKH CONMPOTHBICHUS aHKEpa MpPU Pa3pylICHUU TI0
cTaiu (mpumep)

HoMuHaabHBIH 1MaMeETP aHKepa

Ankep Kieesoii (Tun 1) M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

1. Pa3pymienne no cTajau NpH PacTsKeHNUH

1.1. HopMaTuBHOE 3HaUYEHUE CUIIBI
COTIPOTHBIICHUS aHKepa 1mo ctain Ny

(xH):
Inmneka k. 5.8 18 29 42 79 123 177 230 281
IImuaeka k1. 8.8 29 46 67 126 196 282 367 449
1.2. Koo pument Hage:xKHOCTH s
Inuneka k1. 5.8, 8.8 1,5 15 15

2. Paspymenue no craau npu casure (1m.6.2.1)

2.1 HopmatuBHOE 3HaUYCHUE CUIIBI
COTNPOTHUBIICHUSI aHKEpa 110 cTajau 0e3
ydera JOTOJHUTETHFHOTO MOMEHTa Vg

(xH):
Inuneka k1. 5.8 9 15 21 39 61 88 115 140
Iuspka k. 8.8 15 23 34 63 98 141 184 | 224

2.2 HopmaTuBHOE 3HaUYCHUE
IpeJeIbHOI0 MOMEHTA Ul aHKepa I10
crama M%, s (H-m):

HInuneka K. 5.8 19 37 66 167 | 325 | 561 832 | 1125
HInuibka Ki. 8.8 30 60 105 | 266 | 519 898 | 1332 | 1799
2.3. Koaddumuent ycmopuii 10
IpyIHOBOi pabOTHI aHKEPOB Ag ’
2.4. KoaddummeHT HaAeKHOCTH s
IInuneka xi1. 5.8, 8.8 1,25 1,25 1,25

PacuyeTHOe 3HaueHHE pacTATUBAIOLIEH CUIIBI 711 HauboJiee HarpyKEHHOro aHKepa
Nanmax = N/4 = 5kH; Capuraromiye ycunus B aHKepax JJIs ciiydasi pa3pyleHus 0 CTalu
MIPUHUMACTCS C PABHOMEPHBIM pACTpPEICTICHUEM YCHIUNM MEXIY YEThIPbMsS aHKepaMu
Van=V/4 = 1xH.

[Ipu pacuere Ha CABUT YYUTHIBAETCS BO3HUKHOBEHUE JOMOJIHUTEIHHOTO TIieua
caBHraroniei cuibl mo gpopmyie (5.38):

_3+8 :12MM/2+10MM+2OMM/2 26

|
>y 1,0

HopMaTnBHOE 3HaYeHUE CHIIBI CONMPOTUBIICHUS aHKEpa MPU Pa3pylICHUU 10 CTaJH
npu pactspkeHun Np=42 kH; Koapdunuent nanexsnoctun yus= 1,5. IlpeaensHoe
pacTAruBaroIlee yCUJIUE M3 YCIOBUN MPOYHOCTH IO CTAIM MPH pacTsLKEHUH Nyis 10
dbopmyne (6.1):

42

N
Nyps = =222 28.xH .
’YNs 19
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HOpMaTI/IBHOC SHA4YCHUC CUJIbI COIMMPOTUBIICHUA aHKEpaA IPU pa3PYIICHUHA IO CTAIN

IPH CABHIE C IJIEYOM CHIIBI 10 hopmyite (6.35):

M,  542-H-m

Vs = =2084H =2,08xH
ST 0,026m
N
npu M, =M |1- "o :66-H-M-(1— 5KHJ=54,2H-M,
: ’ s 28k H

[IpenenpHOE cHaBHrarollee YCWIHE M3 YCIOBUS IMPOYHOCTH MO CTamu Vs MO

dbopmyie (6.34):

yo_Vims _ 2.08¢H

s =1,66kH >V, =1kH .
’ Tvs 1’25

MaxkcumanbHoe pacuetHoe ycuiue B aHkepe 1kH ne mpesbimaer V. Hecymas
CIOCOOHOCTh aHKEPHOTO KPETJIEHUS TP pa3pyIICHUH 10 CTAJM Ha CABUT oOecIieyeHa.
IIpumep 14. PacuetHoe caBuraroiiee ycuine, nepeiaBaeMoe Ha aHKepHOE KpEeTICHUE
(em. mpumep 7) V = 8 kH. Kperienne ocymiecTBiseTcs ¢ MOMOIIbI0 YETHIPEX aHKEPOB
M12 c sddextuBHON TnyOMHON aHkepoBkH 65MM. OcHoBanue u3 OetoHa B25 Ges
TpemH TommuHou 300 mMm. IIpow3BoauTeneM NpenCTABIEHBI XapAKTEPUCTUKHU IpU
pacueTe Ha caBur (Tabumna 6.12) OmnopHas TUTaCTHHA KPETEKHOW JETaad TOJIIUHOW
I5Mm ¢ 4 otB. @¥13MM mIOoTHO O3 3a30pOB MpuUJIETaeT K OCHOBaHMIO. Tpedyercs

MMPOBCPUTH MMPOYHOCTH AHKCPHOI'O KPCIIJICHWA HA CABUT.

Van, tot=4kH

@ O

2kH 2kH 2kH
Van tot=8kH 4kH 4kH

Van,tot=8kH

Pucynok 6.18 — PacueTHble cxeMbl pacnipeieieHus] YCUIIUN Ha CIIBUT
1St ipuMepa 14:
@ — pa3pyllieHue Mo CTaJIM U BhIKAJIIBIBAHUIO OETOHA OCHOBAHMUS; O — pa3pylLIeHHe
OT OTKaJIbIBaHUs Kpasi OCHOBAHUS B HAIIPABJIEHNUN HW>KHEN TPAaHU; 6 — pa3pylLIEHUE

OT OTKaJILIBAaHUS Kpasi OCHOBAHUS B HAIIPaBJICHUN OOKOBOM T'paHU
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Ta6numa 6.12 — PacyeTHble XapaKTEPUCTUKHU aHKEpa MPH pa3pylIeHUH HA CABHUT

(mpumep)
AHKep MexanuuecKuil ¢ KOHmMpoJiem HomuHanbHbIii 1HaMeTp aHKepa
MOMEHMA 3amAIHCKU Mé M8 M10 M12 M16 M20
Db dekTrBHas TTyOHHA aHKEPOBKH, Ner (MM) 40 40 50 65 80 100

1. Pa3pyuienue no crajau Npy caBure

1.1 HopmaTuBHOE 3HAUEHUE CUIIBI

COTIPOTHBJICHHS aHKEpa I10 CTaIH 0e3 ydera 6,5 10,6 18,9 29,5 51 85,8

JOTIOJTHUTENBHOTO MoMeHTa Vs (kH):

1.2 HopMaTuBHOE 3HaYEHHUE TPEICTHHOTO

0 9,9 21,7 48,6 91,7 216,4 450,9

MOMEHTa JJIs aHKepa 1o ctanu M-, s (kH ™)
1.3. Koaddutment ycnoBuii rpynmnoBoit 0
paboThl aHKEPOB Ag ’
1.4 KoapdpunueHT HAISKHOCTH Yy 1,25

2. Pazpynienue oT BoIKAJILIBAHUSI 0€TOHA OCHOBAHMS 32 AaHKEPOM MPHU CABUTE
2.1 KoapdummeHT yduera rimyOHMHBI aHKEPOBKH
‘ bun ya Y p 1,0 15 2,4 2,0 2,9 35
2.2 KoahpuuueHT ycaoBuii paboThl Hscp 10

3. Pa3py111elme OT OTKAJIBIBAHMSA KPasi OCHOBAHHUA IIPU CABUIC

3.1 IlpuBeaeHHas rimyOuHa aHKEPOBKH MPHU

40 40 50 65 80 80
caure |y (Mm)
3.2 HomuHanbHbIH quaMeTp aHkepa Unom (MM) 6 8 10 12 16 20
3.2 Koadpumment ycnosuii paboThI Jy 1,0

IIpoBepka MpPOYHOCTH NMPHU pa3pylIeHUH MO CTATH

TpeboBanus m. 5.18 BBIMOTHSAIOTCS — JOMOJTHUTEIBHOE TIJICYO CABUTAIOIICH CHIIBI
HEe yuuThiBaeTcsi. HopmaTuBHOE€ 3Haue€HHE CHJIBI CONPOTHBJIICHUS aHKepa Mpu
pazpymienun no crainu npu casure Vps = 29,5 kH; Vanmax = 2 kH. Ilpeaenshoe

C/BHTAlOIIee yCUIHE U3 YCIOBUSA MPOYHOCTH MO CTalu Vs OMPEAETSIOT Mo (Gopmyie

(6.33):

v, - b Vo _L0-295KH _ oy ot
: Y 1,25
VYcnoBue npoyHOCTH MpH pa3pyiieHuu no ctaiu (6.32) Van max < Vs — BBIIIOJIHEHO.
IIpoBepka mnpoYyHOCTH MNpH Ppa3spylieHHH OT BbIKAJbIBAHMA 0OeTOHA
OCHOBAHHA 32 AHKEPOM
Cnurarone cuiibl B Npeesax Ipylnbl UMEKT OJHO HalpaBlIEHHE, COTJIacHO
1. 6.2.2.4 npoBepKa MPOYHOCTH BBIIIOJIHIETCS JJIs1 aHKEPHOM T'PYIIIBI B LEJIOM.

[TpenensHOE pacTarusarouee ycunue Ny 151 aHKEpHON IpyIIbl IPU Pa3pyLIEHUH

OT BBIKaJIbIBAHHS OETOHA OCHOBaHUs 10 popmyie (6.9):
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0
N _ Nn,c A:,N _
ulte = =0 WsN WreN Wee,N =
Yot *YNe Ao

mpu No¢ =ki Ry -hs® =11,8- /18,565 = 26590H = 26,6xH ;
het= 65 Mmm; Ry, =18,5 MIa (s 6etona B25);
Ser N =3t =3-65MmM=195mm; €y \y =1,5h =1,5-65mMm=98mm ;

26,6xH 71424 m?
1,5-1,0 3802512

-0,91.0,82-1,0=24,8xH

A:?,N = Ser,NSer,N =195MM-195Mm =38025MMm° ;
Acn= (70 MM + 80 MM + 98 Mm)+(90 MM + 100 MM + 98 Mm) = 71424 MM’ — CM. pHC.
6.19, q;

Yon =0,7+0,3 MM _g g1;
MM
65
VieN = 0,5+2— =0,825 (mpr  OTCYTCTBHUM  JaHHBIX 1O  (PaKTHYECKOMY
apMHPOBAHUIO);
Wec,N = 110

IIpoBepka NPOYHOCTH OT BHIKAJIBIBAHUA 0€TOHA OCHOBAHMSA IIPHU CABUIE
HopmaTuBHOE 3HaueHHE CHIIBI CONPOTUBJICHUS Ui AHKEPHOW TPYIIBI IpU

pa3pylIeHUH OT BbIKaJIbIBaHMs 0€TOHA OCHOBaHUS 3a aHKepOM 110 dopmyiie (6.39):

24,8xH

N
Vuit,cp =K yu—ltc =20
Vep 1

=49 6xkH

YcnoBre NpoYHOCTH NPU pa3pylIeHUU OT BbIKaJbIBaHUs OeToHa ocHoBaHUS (6.38)

Van’tot = 8 KH < Vultycp BBIIIOJIHCHO.
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Pucynok 6.19 — CxeMsI onpenencHus GaKkTHUECKOH IUIOMIAI OCHOBAHUS YCIOBHOM MPU3MBI

BBIKQJIBIBAHUS U1 ipuMepa 14:

a — (hakTrueckas miomanas Ag N K pacueTy BbIKaJIbIBaHHUS O€TOHA OCHOBAHHUS 32
aHKepoM; 6 — (akThyecKas IIomaab Ay K pacueTy IpH pa3pyLIeHUH OT
OTKaJbIBAHMS Kpasi OCHOBAHMSI B HAIPABJICHUH HUKHEW TPaHU; 6 — (aKTHUeCcKas
wionaab Aqy K pacueTy MpH pa3pyLIEHUU OT OTKAJIbIBaHUsI Kpasi OCHOBAHUS B

HarpaBjieHUH OOKOBOM TpaHu

IIpoBepka NpoOYHOCTH NPHU pa3pyLIEeHUH OT OTKAJBIBAHUA KPas OCHOBAHHUSA
Pacuer g ciaydast paspyuieHMsl OT OTKajbIBaHUSI Kpasi OCHOBaHMs BOJU3U yria
BBITIOJIHSIETCS AJIs1 IBYX HANpaBJICHUI: B HANpPaBJICHUU HUKHEH T'paHU U OOKOBOW I'paHU

(1. 6.2.3.4).

PCZS’DVWGHZ/IQ onm omKdajibl6AHUA KpAsA OCHOBAHUA 6 HANPAeBJIeHUuu HUJICHeU cparnu

PaccmatpuBaeTcs cxeMa paspyuienus no puc. 6.19.6. Pacuetnoe ycunue Vg, ot = 8
kH, a,=0°, ¢;=90 MM, C, = 70 MM.
[IpenenbHOE 3HAUCHUE CIBUTAIOIICH CHIIBI ISl aHKEPHOM TPYIIIBI IPH pa3pyIICHUN

OT OTKaJIBIBaHUs Kpasi OCHOBaHUs 110 Gopmyiie (6.43):

Vno,c Ay 16,8xH 38475 MMZ

Vilte === Vsv¥hvVoy Vecy Vrey = :
T e Ay TR T 15.1,0° 36450 mw?

-0,855-1,0-1,0-1,0-1,0=10,1xH

pu
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Vs = k3( nom) (lf ) [RonCr® =2,8.1200%. 650067 [185.90%5 —
=16781H =16,78kH
Anom =12 mm; = 65 Mmm; Ry , =18,5 MIla (quist 6erona B25);

1\ 65 d 12
0c=0,1—]c —01( j =0,085; p=0,1] —om —01( j =0,067
C 90 C 90

A0y =3¢, 15¢; =4,5-cf =4,5-(90mm)? =36450mm°

Acv=1,5-90 Mm+(1,5-90 Mm + 80 mm + 70 mMm) = 38475 Mm®— cm. prc. 6.19.6

5o :o,no,s-%:o,%s
Why =1,0 (mpu h > 1,5¢;) ; ¥ov= 1,0 (mpu ay = 0°); Wecv = 1,0
Yev = 1,0 — mpu OTCYTCTBMM JaHHBIX 10 (PAKTHUECKOMY apMHUPOBAHUIO
KOHCTPYKLIUH.

VYcnoBHe MPOYHOCTH TPH Pa3pyIlIeHHH OT OTKaJbIBaHHUS Kpas OCHOBaHHS B
HarnpaslieHHH HIKHEH rpadu (6.42) Vo = 8 KH < V¢ BBITIOIHEHO.

Pa3DVW€Hl/l€ om OmKaavbl6AHUA Kpasl OCHOBAHUA 6 HANpAaAeieHuu 00K0601 cparnu

PaccmarpuBaeTcs cxema paspymeHus 1o puc. 6.19.B. PacuerHoe ycumme
Vantot = 4 kH, o, = 90°, ¢; = 70 MM, C; = 90 mm.
AHaNOrUYHO oOmpeAessis TMpeaebHOe 3HAYEHHWE CIBUTAIONICH CWIbl  TIpHU

Pa3pymICHUH OT OTKAJIbIBaAHUSA Kpasd OCHOBAHH:

Ve Ay 12kH  30975mm? _
Vult,c = — 2= 0 VsvWhvVayvVecVvWreyv = : -0,957-1,0-2,5-1,0-1,0=26,9xH ,

Yot - We 1,5-1,0 22050 mm?

pu

Ve =ka(d nom) ( ) [Ry nei® =2,8.12009 65007 [185.70%% —11992H = 12,0xH ;

1\ 65 d "2 12
a=0,1 —01( ) ~0,096: p=0,1/ —nom _01( j ~0,07:
C 70 C 70

Ag,v =3¢11,5¢; =4, 5012 =4,5- (70MM)2 = 22050MM?

Acv= 1,570 mm-(1,5-70 mm + 100 mm + 90 mm) = 30975 MM® — CM. PHUCYHOK
6.19, B;
ey =0,7+0,3— 2 —0,740,3.—0MM__ 957,
: 15-¢ 15-70mMm
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Why = 1,0 (mpu h > 1,5¢;); Wecyv = 1,0; Prev = 1,0;

1

(cosay )2 +(0,4sin oy, )2 B

1
VaVv = =2,5 (npu ay=90°).
oV \/(0,41)2 ( p \V )

YcnoBue MPOYHOCTH TIPH Pa3pyIICHHWH OT OTKaJbIBaHUS Kpas OCHOBAaHHS B
HanpasyieHUU 00koBoM rpanu (6.42) V1ot = 4 KH < V¢ BBINIOIHEHO.

Hecymas ciocoOHOCTh aHKEPHOTO KPEIUICHUS MPH JACHUCTBUU CIABHUTAOIICH CHIIBI
0 BCEM IMPEAYCMOTPEHHBIM COIVIACHO pa3zaena 6.2 BujgaM MPOBEPKH MPOUYHOCTHU

o0ecrieueHa.

6.3 Pacyer aHKepoOB 1O TMPOYHOCTA TMPU COBMECTHOM  JCHCTBUU
PACTATUBAIOIINX U CIBUTAOIINX YCUIIAN

6.3.1 /s obecrieueHuss Hecyleld CIIOCOOHOCTH OJMHOYHBIX aHKEPOB WM aHKEPHBIX
TPYIIT TIPU COBMECTHOM JCHCTBHHM PACTATHUBAIONIMX M CIBUTAIOIIMX YCHJINH JOJDKHBI

COOJTIOIaThCS YCIIOBUS IPOYHOCTH 10 hopmytam (6.53) — (6.55):

Bn < 1,0; (6.53)
Bv < 1,0; (6.54)
(Bn )"+ (Bv )™ < 1,0; (6.55)

rjae By — Ko3pUIIMEHT, Ompeae/IIeMblii Kak HauOOJIbIIasi BEJIIMYMHA W3 OTHOIICHHI
pacyeTHBIX  YCWJIMH K  BCIMYMHE  TPEACTBHOTO  yCHIUSA  JUISl  Ka)Jaoro
npelycMOTpeHHOro B pasfene 6.1.1-6.1.5 mexanuzma pazpylieHuss Npu JIeHCTBUU

pacTATUBAIOINX CHII:

N
By = maxq—=;
Nult,s

N
N

an ; Nan ’ (656)

ult,c Nult,sp

N
N

an

ult, p ’
rae Ny, — pacueTHble 3HAUYE€HUS pPACTATUBAIOUIET0 YCWIHMS B aHKEpe WM aHKEpPHOU
rpynne (Nantt), yCTaHaBIMBaeMble NPU pacyeTax B 3aBUCMMOCTH OT MEXaHU3Ma
paspylieHus;

Nyt — IpeienbHOE YCHUIIME HA DPACTSDKEHHWE JJI1 aHKepa WM AaHKEPHOM TIpYIIbI

B 3aBUCHMOCTH OT MEXaHM3Ma pa3pylLICHUs, YCTaHABINBAEMOE IIPHU pacyeTax no m.6.1.1-

6.1.5;
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By — ko3 dumeHT, ompenensieMblii Kak HawOOJbIIAs BEIMYMHA M3 OTHOIICHUU
pacUeTHBIX  YCUJIMHW K  BEIMYMHE  IMPENENIbHOI0  yCWIMA  JUIS  KaXI0ro

MPEYCMOTPEHHOTO B paszzaene 6.2.1-6.2.3 MexaHu3ma pa3pylieHus Npyu CABUTE:

V V Vv
BV :max Van ;V an ;Van (6.57)
ult,s Vult,ep Vultc

rie Van — pacdeTHbIC 3HAUCHHSI CIBUTAOIIETO YCHIIHS B aHKEPE MM aHKEPHOU TPYTIIe
Vit — IpeieTbHOE  CHIBWTAIONIEE YCWIME Il aHKepa WM aHKEPHOH TPYIIIBI
B 3aBHCHMOCTH OT MEXaHU3Ma pa3pylieHus, Beraucasiemoe o 1m.6.2.1-6.2.3.

6.3.2 JlommyckaeTcsi OICHMBATh HECYIIYIO CHOCOOHOCTh OJWHOYHBIX aHKEPOB
¥ aHKEPHBIX TPYII MPU COBMECTHOM JICHCTBUH PACTATUBAIOIINX W CIIBUTAIONIUX YCHIUN
IIPH BBITIOJIHEHHUH yClIoBuUi (6.53), (6.54) u (6.58):

By + Bv=1,2. (6.58)
Ipumep 15. [ aHKEPHOTO KPETUICHUS ¢ XUMUYECKHUMH aHKEepPaMH TPOBEICHBI PaCUCThI
10 Pa3IMYHBIM MexaHu3MaM pazpymieHus (Tadmumna 6.13 — 6.14). TpeOyeTcs MpoBepUThH
HECYIIIYI0 CHOCOOHOCTh aHKEPHOTO KPEIUICHWS TIPU  COBMECTHOM  JICHCTBHHU
PaCTATUBAIONIMX M CIBUTAIOIINX YCHIIUH.

Ta6numa 6.13 — PesympraTel pacuera aHKEPHOTO KpEIUICHUS NpPU JCHCTBHU
pacCTArMBAIOIIMX YCUIUN

Ne Mexanusm paszpywmenus npu | PacderHoe ycunue Pacuernas cuna B =Ny /N
TLIL. pacTsKeHUH Nan conpoTupienus Ny an’ it
1 paspylieHne 1o CTaiu Nanmax—=4,2 kH Nuts = 28 kH 0,15
2 paspylieHue ot
BBIKAJIBIBAaHUS OETOHA Nan ot=8,4 kH Nuitec = 23 kH 0,36
OCHOBaHMUS
3 KOMOMHHUPOBAaHHOE
pa3pylIeHUe 0 KOHTAKTY
aHKepa ¢ OCHOBaHHEM U Nan tot—8,4 kH Nuip = 16,9 kH 0,50
BBIKaJIBIBAaHHIO OETOHA
OCHOBaHHS
) gzziﬁ?::IjHZTOCHOBaHHﬁ Nanor =8,4 kH Nutsp = 32,4 kH 0.23

Ta6nuua 6.14 — Pe3ynbrarhl pacyeTa aHKEpPHOT'O KPEIUICHUSI IPU CABUTE

Ne MexaHu3Mm pa3pylleHus Ipu PacuetHnoe Pacuernas cuna B=Vy/V
TLIL. CIIBHTE yeunue Va, conpoTusieHus Vy sdf Trd
1 paspylieHue 1o CTajlu Vanmax=1 kKH Vs = 1,73 kH 0,58
2 paspylieHue ot
BBIKQJIBIBAHHS OSTOHA Vantot= 4 kH V uitep= 40 xH 0,10
OCHOBAHHS 32 aHKEPOM
3 paspylieHHe oT
OTKaJIBIBAHUSI Kpast Vantot= 4xH Vuiee= 6,5 kH 0,61
OCHOBaHHS
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Otkyna ko3 dummentst By = 0,5; By = 0,61 (MakcuManbHBIC 3HAYCHHUS ).
Ycnoust mpounoctu (6.53)—(6.55) mis aHKepoB IpH COBMECTHOM BO3JACHCTBHU
PaCTSDKCHHSI M CJTBUTA BBITIOTHCHBI:
Bn=0,5<1,0,
By=0,61<1,0,
By + By =0,82 < 1,0.
Hecymass crmocoOHOCT, aHKEpHOTO  KpEIUICHWS] TPH  COBMECTHOM  JE€HCTBUU

pacTATUBAOINX U CABHUIaIOIIUX YCI/IJII/Iﬁ obecreueHa.
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7 PACYET MO NPEAEJBLHBIM COCTOSIHUSIM BTOPOW I'PYIIIIBI (ITO
JTE®OPMAIIASIM)

7.1 Pacuer aHkepoB 1o jaedopmamusM  cleAyeT  BBIIOJHATH C YYE€TOM
AKCIUTYaTAllMOHHBIX TPEOOBaHUM, NPEIBABISIEMBIX K MPUKPEILIIEMbIM KOHCTPYKTUBHBIM
AIIEMEHTaM M aHKEPHOMY KperieHuIo. JInHelHble W yrioBble MepeMenieHUs] aHKEPHOTO
KpeIJIeHUs B 0OIIeM cliydae 0OyCIIOBIICHBL: Ie(popMalusiMu aHKEPOB, OMOPHBIX TJIACTHUH,
a TaKoKe MOAATIMBOCTHIO U 3a30paMU B COCIMHEHUSX.

7.2 Pacuer mo pgedopManusM cieayeT MNPOU3BOAUTH Ha JEUCTBUE HArpy30K
C pacYETHBIM 3HAYEHUEM, COOTBETCTBYIOIINM BTOPOU IpyIIe NpeeIbHbIX COCTOSTHUM.

7.3 Pacuer ankepoB 1o gedopMaiusM Mpou3BOAAT U3 YCIOBHUS:

o< 6uIt’ (7-1)
r7ie 0 — epeMenieHre aHKepa B YPOBHE COSIMHEHUS C OTIOPHOM TIACTUHON KpeneKHOU
JIETalIA OT JECUCTBUS BHEIIHEN HArpy3KH;

Oyl — 3HAUCHHUE TIPEIeTbHO JIOMYCKaeMOro MnepeMelieHus, 00yCIOBICHHOTO TOJIBKO
nedopMalsIMH aHKepa, YCTAHABIMBAEMOI'O C YY€TOM pACUETHBIX, KOHCTPYKTHUBHBIX,
TEXHOJIOTUYECKUX U ICTETUKO-TICUXOJIOTHYECKUX TPEOOBAaHUM, TMPEABIBISAEMBIX K
aHKEPHOMY KPEIUICHHUIO.

7.4 Pacuer mo aepopManusM MPOBOJAT Ha JEHCTBUE MOCTOSHHBIX, BPEMEHHBIX
JUIMTENbHBIX W KPAaTKOBPEMEHHBIX HArpy30K (KpaTKOBPEMEHHOE Harpy>KeHHe) U Ha
NEHCTBUE OCTOSTHHBIX U BPEMEHHBIX JJTUTENbHBIX HATPY30K (JUIMTEILHOE HArPYKEHUE).

7.5 JlonmyckaeTcst He MPOBOJUTH pacueT aHKEPOB IO JAedopMaiusM U3 yCIOBUS
(7.1), ecnu nehopMaTHBHOCTh AHKEPHOTO KPEILJICHUS! YITCHA B pacyeTe MPUKPEIUIieMOoi
KOHCTPYKIIUU.

7.6 TlepeMernieHre ONMHOYHOTO AaHKEPA B HANPABIICHUU PACTSATHBAIOLIETO YCHIIUS

CJeayeT BBIYUCIATH 10 hopmyIe:

O nun = Onant FOnunt —Onan3 (7.2)

I7I€ Onan1 — NEpPEMELICHMs] aHKepa OT MPOJOJKUTEIBHOIO JEHCTBUS IMOCTOSHHBIX MU
BPEMEHHBIX JUIMTENBHBIX HATPY30K;
ONan2 — HIEPEMEILEHUSI aHKepa OT HEMPOJOJIKUTEIBHOTO JAEUCTBUS MOCTOSHHBIX U

BPEMEHHBIX (JUTMTENBHBIX U KPATKOBPEMEHHBIX ) HArpy30K;
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ONan3 — TIEPEMEIIEHUST aHKepa OT HEMPOJOJDKUTEIHHOTO JEHCTBUS MOCTOSHHBIX U
BPEMEHHBIX JUINTEIBbHBIX HATPY30K.
IIpn sTOM mEepeMelleHns] aHKepa OT HENPOJOJDKATEIBHOIO JEWCTBUS HAarpy3Ku

BBIUHCIISIIOT 110 (popMyIie:

6Nan = “ ) (73)

rae N, — pacueTHoe ycuine B aHKEpE;

Cn,0 — KOOQOUIMEHT )KECTKOCTH aHKepa MPH pacTsHKEHUU (KpaTKOBPEMEHHBIN).

[lepemernienus aHkepa OT MPOAOTKUTEIBHOTO JEUCTBUS HArpy3KU BBIYHCIISIIOT IO
¢dopmyne (7.3) ¢ ucnonb3zoBaHueM BMecTO BelMMUUHBI Cy o KO3PPUIHMEHTA KECTKOCTH
aHkepa npu pactsikeHuu Cy,, (amurensHoro). Koaggunuentst Cy g, Cy o ONPENensoTCs
corjacHo 1. 7.9.

7.7 TlepeMenieHe OJIMHOYHOTO aHKEpa B HANPABICEHWW CIBUTAIONIETO YCHIIUS

CJIelyeT BBIYUCIIATH 110 GopMyJIe:

Oyan = Opant *+ Oyunt — Opans (7.4)

[/1€ Oyan1 — NEPEMEIICHHS aHKEpa OT MPOAOKUTEIBHOTO JIEHCTBUS OCTOSHHBIX U
BPEMEHHBIX JUIMTENBHBIX HAIPY30K;

Ovan2 — MEPEMEILIECHNS aHKEepa OT HEMPOJOJKUTEIBLHOTO NEHCTBUS MOCTOSHHBIX U
BPEMEHHBIX (IJTUTEIBHBIX U KPATKOBPEMEHHBIX ) HATPY30K;

Ovan2 — TEpEMEIEHHs] aHKepa OT HENpPOJOJIKUTEIBHOIO JEHCTBUS MOCTOSHHBIX U
BPEMEHHBIX JJIMTEIbHBIX HATPY30K.

IIpr >TOM mnepemenieHns aHKepa OT HENPOIOJLKUTEIBHOIO IEHUCTBUS HArpy3Ku

BBIYUCIISIIOT 110 (hopMyIIe:

6Van = i’ (75)

rae Vyn — pacyeTHOE YCUIIUE B aHKEPE;
Cv,0 — K03(hpUILIHEHT )KEeCTKOCTH aHKepa MPH CABUTE (KPATKOBPEMEHHBIH).
[Tepemernienrss aHkepa OT MPOJIOJDKUTEIBHOTO ACHCTBUS HATPY3KH BBIYUCIISIOT IO
dopmyne (7.5) ¢ ucnonb3oBaHueM BMecTo BenW4YMHBI Cy o KO3 (UIMEHTa >KEeCTKOCTU
ankepa npu casure Cy, (mmrensHoro). Koadpduuumenter Cyg, Cyo ONpenenstorcs

corjiacuo 1. 7.10
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7.8 B cnyuyae KOMOMHUPOBAHHOTO JIEHCTBUS PACTATUBAIOIINX W CABUTAIOIINX CHJ,
pE3yABTUPYIOLIEE TNEPEMELICHUE CIEeAYEeT BBIYUCIATh, YUYUTHIBAA KOMIIOHEHTBI

nepeMenieHus: B 000MX HampaBlICHUIX 10 GopMmyIie:

0= \/Sifan + 6szan ) (76)

7.9. Koaduuments! xectkocTu aHkepa npu pactskeHun Cy o, Cno TPUHUMAIOT
B 00111eM citydae o gopmyre:

N cont (77)

Crnow =5
N,0()

re Ny, — KOHTPOJIbHOE 3HAaYEHUE CUIIBI HAa aHKEP;

Ono — MIepeMEelLIeHUsT aHKepa BJOJIb OCH, OT JEHCTBUS KpPaTKOBPEMEHHBIX
pacTATUBAIOLINX CUIT;

ON,.o — IEPEMEILIEHUS AaHKEPA BJIOJIb OCH, OT ACHCTBHUS JUIMTENBHBIX PACTITUBAIOLINX
CHII.

Jlnst KieeBbIX AHKEPOB C MNEPEMEHHOM TIIyOMHOW 3a/IelIKU KECTKOCTh aHKEpPOB

CJIEZTyeT BBIYUCIIATH 110 hopMyIIe:
Co ey =~ Snom P (7.8)
N L0()

r7ie cno — KOOQQUIMEHT TOJATIMBOCTH aHKepa TMpH JCHCTBUU KPAaTKOBPEMEHHBIX
paCTITUBAIOIINX CHUIT,

CNw — KOO(D(DHUIIMEHT MOAAaTAMBOCTM  aHKEpa TpPH  JCHCTBHM  JUIMTEIBHBIX
paCTITUBAIOIINX CHUIT,

dnom — BHCIIHUH THAMETP aHKEpa WM HOMUHAJIBHBIN THAMETP apMaTyphl;

hef — 2 dexTrBHAS TTTyOMHA aHKEPOBKH.

Bce ykazaHHbIC BBIIIC BEIMYMHBI TPHHUMAIOTCS B 3aBUCHMOCTH OT THIA W MapKu
aHKepa, a TAK)Ke COCTOSIHUSI OCHOBAHHUS, JIJIsT KOTOPOTO MpeAHA3HAYCH aHKED.

7.10 KoadunmeHT xecTKOCTH aHKepa MPH CIIBUTe BHIYUCISIOT 1O opMmyIie:

V,
Cv o) = ﬁ(”t) ) (7.9)

rne Vo, — KOHTPOJIbHOE 3HaYEHUE CUJIbI HAa aHKEp;
Oy — MepeMeIIeHns] aHKepa TOMepeK OCH, OT JEHCTBUS KPAaTKOBPEMEHHBIX

CIBUTAIOIINX CHII;

98



Oy — MIEpEMEILEHNS] AHKEPa IONEPEK OCH, OT AEUCTBUS JIUTEIbHO NEHCTBYIOLIMX
CABUTAIOIIUX CHIL

Vka3aHHbIE BbINIE BEJIMYMHBI NPUHUMAIOTCS B 3aBUCMMOCTH OT THUIA U MapKu

aHKepa.
Paccuumvigaemvie  koapuyuenmur  Hcecmxocmu  aHkepa — onpeoeniaiom - uUx
depopmamusrnocms ~ (NOOAMAUBOCMDb) Ol PASIUYHBIX — PACUEMHBIX — CUMYAYUIL.
Koagpduyuenmor  orcecmxocmu  (kH/mm) — ycmanasiusaromcsi  no  OaHHbIM,
Xapakmepusyrowum GaKxmuyeckyro ouazpammy pabomsl aHKepa npu pacmsadceHuu u
coguee & obnacmu yCunuli, COOMeemcmaeyrouux HOpMamueHbIM HA2py3Kam. YKkazanHvle
napamempul yCmMaHasauBaAOMes UCHbLMAHUAMU.

7.11 OtagenbHO cleAyeT Y4YUTHIBaTh MOJATIMBOCTH MOHTAQXKHBIX COEIUHEHUUN

¥ 3230pOB B OTBEPCTUAX B 3aBUCUMOCTH OT KOHCTPYKTHUBHOTO pEIICHUS KpPENeKHON
JETaIIH.
Mpumep 16. [nsg aHKEPHOTO KPEIUIEHUS C OJUHOYHBIM aHKEPOM TEXHUYCCKUMHU
TpeOOBaHUSAMU K TPUKPEIUIIEMOMY OOOpYIOBaHUIO  yCTAaHOBJIEHBI  MapaMeTphl
JMOMYCTUMBIX TEpeMenieHnt Jjj, = 1MM. VYcunuss NOpuiIokeHbl K aHkepy 0e3
JOTIOTHUTENBHBIX AKCUEHTpUCUTETOB. CyMMapHOe YCHIHE OT HOPMATHUBHBIX Harpy3ok,
neicTByrOMMX Ha aHkepHoe KperuieHne Ni=10kH, ycunue npu coueTaHuu JIMTETbHBIX
U JUINTEIbHOW 4YacTu KpaTkoBpeMeHHbIX Harpy3ok — N,=8xH. IlpousBoaurenem
aHKEPHOTO  Kpele)a MpeJCTaBICHbl  XapaKTEpUCTHUKUM  aHKepa Ui pacyeTa
neOopMaTUBHOCTH MpHU pacTskeHuu (tabnuua 7.1) Tpebyercss mpoBepuTh cOOII0IEHNE
TEXHUYECKHX TpeOOBaHUN MO AeOPMATHUBHOCTH KPEIUIEHUS 3a CYET MOJATIMBOCTH
aHKepa.

Tabnuna 7.1 — XapakTepucTuku aHkepa Al pacuera JedOpPMAaTUBHOCTH MpPH
pacTsiKeHUH (Ipumep)

MexaHu4ecKkuii aHKep ¢ KOHTPOJIEM Homunanonotii Ouamemp

MOMEHTA 3aTSKKH M8 | MIo | MI2 | MI6 | M20 | M24

1. CMelieHHe AHKEPOB OT PACTATMBAIIINX YCHJIHi B 0eToHe Oe3 TpemyH B OeToHe B25-B60

1.1. KoHTpoapHOE 3HaU€HHE CUJIBI HA aHKEP B

93 11,7 143 20,0 27,9 36,7
oetone 0e3 TpeurH Neont (KH)
1.2. TlepemenieHust dyg (MM) 01 01 0,2 03 04 05
1.3. TlepemenieHust Oy, (MM) 0,2 0,2 0,2 0,4 04 06

2. CMenieHHe AaHKEPOB OT PACTATHBAIOIIMX YCHJIHH B 0eTOHe ¢ TpemmHamMu B 6eTone B25-B60

2.1 KoHTponpHOE 3HAaUEHHE CUJIBI Ha aHKED B

36 6,4 10,2 14,3 20,0 26,2
OeTone ¢ TpemuHaMU Neon (KH)
2.2. [lepemenieHust dng (MM) 05 05 0,6 06 07 08
2.3. llepemerierns dn., (MM) 11 11 11 11 11 11
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Yceunue B onuHo4uHOM aHkepe Na=N (ipy OTCYTCTBMM J1ONOJIHUTEIbHBIX
HKCLIEHTPUCUTETOB U OTHOPHBIX PEaKLUUH 3a c4eT TMOKOCTH ONOpHOW miuacTussel). Ilpu
IPOJOJKUTEIBHOM JIEMCTBUM TOCTOSIHHBIX M BPEMEHHBIX JUIMTENBHBIX Harpy3ok
Nuo=8kH. Ilpm gelicTBUM MOCTOSHHBIX M BPEMEHHBIX  (JIMTEIBHBIX U
KpPaTKOBPEMEHHBIX) Harpy3ok N, = 10 xH.

B cootBerctBuu ¢ 4.10 ocHOBaHME B 00OIIEM CiIy4ae MPUHUMAETCS C TPELUIMHAMHU.

Koaddunments! xxectkocTu ankepa omnpeaenstorces no Gopmyne (7.7):

O 8ye 0.6
C, . = Neom AW s
2 8y, Ll

>

HepeMeH_IeHI/I}I dHKEpa OT IIPOAO0JIZKUTCIIBHOI'O JICUCTBUS OCTOSIHHBIX U BPCMCHHBIX

JUTMTENIBHBIX HArpy3ok 1o gopmye (7.3):

N
Sy = —m0 = 3 0.61un

CN,oo
HepeMelueHI/IH aHKkepa OT HCHOPOAOJIKUTCIILHOTO I[eﬁCTBHﬂ IIOCTOSAHHBIX H

BPEMEHHBIX (JTUTENbHBIX U KPATKOBPEMEHHBIX ) HATPY30K:

Nan,rc 10

) = =_———=042mm
N2 Oy 238

HepeMeH_[CHI/IH dHKEpa OT HCIIPOAOJDKHUTCIBHOTO I[GﬁCTBHSI IIOCTOAHHBIX H

BPEMCHHBIX NJIUTCIIbHBIX HAI'PY30K:

Nan 0 8
Onuns = == =034mm
2 Cyo 238

[TonHOE pacueTHOE MepemerieHne ankepa mno hopmyne (7.2):
SNan = SNLZH,I + SNLIH,] - 6Nan,3 = 0,61 + 0,42 - 0,34 = 0,69MM

MakcumainbHbIe pacueTHbIE MepeMelIeHnus aHkepa cocTaBsaT 0,69MM, 4TO He MPEBHIIIAET

JIOTTYCTUMOTO 3HAYCHUSI Jjjm = 1MM.
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MPUJIOXEHUE A (pexomeHayemoe)
NEPEYEHb OCHOBHBIX ITIOKA3ATEJIE U APAMETPOB,
XAPAKTEPU3YIOHINX HAJTEZKHOCTbDB U BE3OITACHOCTb AHKEPOB,
JIJISI PACYETA AHKEPHBIX KPEIVIEHUH

Tabnuma A.l — KoHCTpyKTHBHBIE TpeOOBaHHS K Pa3MEIICHAIO aHKEPOB

THII AHKEPA MAPKA AHKEPA

D¢ dexrnBHas rryOrHA aHKEPOBKH (MM) hes

MuHUMAaTbHAS TOJITUHA OCHOBAHUS (MM) Nimin

1 OcHoBaHMe ¢ TPELIMHAMHU

1.1 MuHMManbHOE KpaeBOe PacCTOsHUE (MM) Cmin

1.2 MuHMMaIbHOE MEXOCEBOE PACCTOSIHUE (MM) Smin

2 OcHoBaHue 0e3 TpemuH

2.1 MuHIManpHOE KpaeBOE PacCTOSHIE (MM) Cmin

2.2 MUHMMaIbHOE MEXKOCEBOE PACCTOSTHHUE (MM) Smin

Tabnuna A.2 — [TapameTpsl U1 pacdera MPOYHOCTH TIPH PACTSHKCHUH JJIS AaHKEPOB

THII AHKEPA

MAPKA AHKEPA

1 Pa3pyuieHue mo craiau

1.1 HopmaTuBHOE 3Ha4E€HHE CUIIBI COPOTUBIICHUS
ankepa 1o cramu (kH):

1.2 KoappunueHT HaTCKHOCTH

2 PaspyuieHue no KOHTAKTy ¢ OCHOBaHHMeM

2.1 HopmaTHBHOE 3HaYE€HHUE CUJIbI CONIPOTUBIICHUS
aHKepa 110 KOHTaKTy ¢ ocHoBaHUeM (kH)

B OeToHe B25 Ge3 tpemH

B Oetone B25 ¢ TpemmaaMu

2.2 Koa¢pduumeHT ycnoBuit paboTh

2.3 KoappunmeHT, yIUTHIBAIOMNN (PaKTHICCKYIO
NPOYHOCTH OETOHA OCHOBAHHS

Beron B25

Beron B60

3 Pa3pymienne oT BBIKAJIbIBAHUS 0€TOHA OCHOBAHUS

3.1 DddexTrBHAS TITYOHMHA aHKSPOBKH (MM)

hef

3.2 Koa¢ppunmeHT yemoBuid paboThI

Ne

4 Pa3zpyuieHue oT pacKaJabIBaHUSI OCHOBAHMS

4.1 Kputnueckoe KpaeBoe pacCTOsTHHE TIPU
pacKaJbIBaHUH

Cer,sp

4.2 Kputnueckoe MeX0CeBO€ pacCTOSIHUE TPU
pacKanbIBaHUH

Scr,sp

4.3 KoahdurmeHT ycnoBuii paboTh

VNsp

5 KomO0nHUpOBaHHOE pa3pylleHHe N0 KOHTAKTY U
BBIKAJBIBAHUIO 0€TOHA OCHOBAHHUS

5.1 HomuHaBHBIN fUaMeTp aHKepa (MM)

dnom

5.2 HopmatuBHOE 3HaUeHUE CIETUICHHUS KJIEEBOTO
aHkepa ¢ 6etonom B25

TRk

5.3 KoadduireHT, yauThIBarOIMi (HakTHIECKYIO
MPOYHOCTH OETOHA OCHOBAHUS

Ye

Beron B25

Beron B60

5.4 Koaddunment yciaoBuit paboTs

MNp

Tabnuna A.3 — Ilapamerps! [uis pacdera MPOYHOCTH TPH CABUTE ISl aHKEPOB

THII AHKEPA

MAPKA AHKEPA
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1. Pazpymienue no crajau

1.1 HopmaTuBHOE 3HaY€HHE CUITBI
COTPOTHBIICHUS aHKEPa MO CTanu 0e3 Vs
ydeTa JOMOJHUTEIbHOTO MoMeHTa (KH):

1.2 HopmaTuBHOE 3Ha4€HHE NPEAEITBLHOTO
MOMEHTa U1l aHKepa 1o cranu (kH-m)

1.3. KoaddumpeHT ycnoBuid rpynmnoBoi
paboTHl aHKEPOB

1.4. Koo dumumerTt HaneKHOCTH s

2. Pa3pylieHue oT BbIKAJbIBAHHS
0eTOHA OCHOBAHMS 32 AaHKePOM

2.1 KoappunmeHT yuera riryOUHBI
AQHKEPOBKHU

2.2 KoaddurmeHT ycnoBuid paboTh Hiep

3. Pa3py1nelme OT OTKAJbIBAHUSA Kpasi
OCHOBAaHUSA

3.1 IlpuBeneHHas TIIyOMHA aHKSPOBKH IIPH

|
casure (Mm) f

3.2 HomuHanbHBIN AUaMeTp aHKkepa (MM) dnom

3.2 KoaddurmeHT ycnoBuii paboThl Ve

Tabnuna A.4 —Ilapamerpsl Juist pacyera 1eGpOPMATHBHOCTH IIPH PACTSIKEHUH JJIsl aHKEPOB

THUII AHKEPA

MAPKA AHKEPA

1. CMenleHMe AaHKEPOB OT PACTATMBAKIIUX YCH/IUH B 0eTOHe 0e3 TpeluH

1.1. KoHTposbHOe 3HaueHHe CUiIbl Ha aHKep B 6eToHe B25-B60 6e3
tpetwH, Neont (KH)

1.2. [lepememeHus dno(MM)

1.3. TepememieHUS dpoo(MM)

2. CMemeHne AHKEPOB 0T PpaACTAruBarOmux yCI/IJ'[I/lﬁ B 0eToHE C TpeIUHAMH

2.1 KonTponpHOE 3HaUYCHHUE CHIIBI HA aHKEP B
6erone B25-B60 ¢ tpemmaamu, Neoye (KH)

2.2. llepemerneHus dyo(MM)

2.3. TlepeMenieHUs Sno(MM)

Tabnuna A.5 — Ilapamerps! st pacuera eOpMaTHBHOCTH IIPU CIIBUTE JJIsl aHKEPOB

THUII AHKEPA

MAPKA AHKEPA

1. CMmenieHHe aHKEPOB OT CABMIAIOLIMX YCHJIUI B 0eTOHE ¢ TPelMHAMY U 0e3 TpeluH

1.1. KoHTponpHOE 3HaYeHHE CHIIBI Ha aHKep B 6eToHe B25-B60 6e3
TpetH, Vet (KH)

1.2. [lepemernieHus dyo(MM)

1.3. IepememeHAS dy.,(MM)
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MPUJIOKEHME B (CIPABOYHOE)
MPUMEP PEAJIM3ALIMM AJITOPUTMA OIPEJEJEHMS PACYETHBIX
YCWINI B AHKEPHOM KPEIUIEHUM HA OCHOBE JIE®OPMAIIMOHHO
MOJEJHA

SPacnpeneyieHre yCUIMI PaCTSAXEeHMS B aHKEPHOM KpeIuleHuM Ha ocHoBe M CII 63.13330
SIpYMep pacueTa CUMMETPMYHOM IIJIACTMHEL C 4 aHKepaMu
$nysa peanmmz3aumy B cpene Matlab wnm amamormunbex [IK

Can=100; %XecrkocTb aHkepa, kH/Mum

h=100; d=12; S%rny®buHa 3aIesikM M IMaAMEeTPp aHKepa, MM

Rb= 17; S%SpacueTHOe CONPOTUBJIeHMe OeToHa, Mlla

el=0.0015; Ebred=Rb/el; S%mnapamerpbl auarpamMusl OeToHa
A=300;B=300; S%pasMepsl ONOPHOM IJIACTMHE, MM

N = 10; %BHewHas OpomoJjibHad cuja, KH (+pacraxenme/-cxarTue)
Mx = 3;

My = 10; Susrmbapomye MOMeHTH Mx, My, xH*m

n=100; S%xpaTHOCTbL Pa3bMBKM (UMCIIEHHOT'O MHTEI'PUPOBAHMI)

Zsx = [-110 110; -110 110]; %xoOopaOMHATE aHKEepOB IO OCK X, MM
Zsy = [-110 110; -110 110]; Zsy=Zsy'; S$KOOPIOMHATEl aHKEPOB IO OCKM Y, MM
ad=A/n; bd=B/n; Ab=ad*bd; %pasMeps u [JOWAIb CETKM pas3buBKyM OeToHa, MM2
Zx=(ad/2:ad:A-ad/2) ;Zy=(bd/2:0d:B-bd/2); Zx=Zx-A/2;Zy=2y-B/2;

Zbx=meshgrid (Zx,Z2y) ; Zby=meshgrid (Zy,Zx)"'; SMacCuBL KOOPOMHAT SYeeK CEeTKU OeToHa
Aan = 3.14*d*d/4; % njomanb ceuyeHMs aHKepa HOMMHAJIbHAas, MM2

Ea = Can*h/Aan*1000; % mnpuMBeIeHHBE MONYJIb yIPYyTOCTM aHkepa, MIa

v=[Mx/1000 My/1000 N/1000]'; S%BexTOp Harpy30k MH (MH*wMm)

7sx=7sx/1000; Zsy=Zsy/1000; Zbx=Zbx/1000; Zby=Zby/1000; %mnepeBom MM B M
Aan=Aan/1000/1000; Ab=Ab/1000/1000; S%nepeBom mMM2 B M2

Gb=ones (size (Zbx)) ;Gs=ones (size (Zsx)); % xoadduumenTs yuera = 1,0 misg nepsoro mara
ShopMMpOBaHME MATPULE XECTKOCTM IOJIS I[IE€PBOTO mara

Dll=sum(sum (Ab*Ebred*Zbx.”2.*Gb) ) +sum(sum(Aan*7Zsx.”2*Ea.*Gs));

D22=sum (sum (Ab*Ebred*Zby.”2.*Gb) ) +sum (sum (ARan*Zsy.”"2*Ea.*Gs) ) ;

D12=sum (sum (Ab*Ebred*Zby.*Zbx.*Gb) ) +sum (sum (Aan*Zsy.*Zsx*Ea.*Gs) ) ;

D13=sum(sum (Ab*Ebred*Zbx.*Gb) ) +sum(sum (Aan*Zsx*Ea.*Gs) ) ;

D23=sum (sum (Ab*Ebred*Zby.*Gb) ) tsum(sum (Aan*Zsy*Ea.*Gs) ) ;

D33=sum(sum (Ab*Ebred*Gb) ) +sum (sum (Aan*Ea*Gs) ) ;

D=[D11 D12 D13; D12 D22 D23; D13 D23 D33];

tol=0.001; S%SpmomycTuMas NOTPEHNHOCTb MTEPalLMOHHOTO peleHMUs
Err=[1 1 1];

while all (Err>tol)
sol = D\v; $pemeHre MaTPUUHOTO yPaBHEHUS, ONpelnejieHue KPUBUIHHEL U JdebopMauni

eb=s01 (3)+s0l (1) .*Zbx+sol (2) .*Zby; % pacnpezneneHye nedopmaumyi B OeTOHE
es=s0l (3)+sol (1) .*Zsxtsol (2).*Zsy; % pacnpenejeHre nebopMaluii B aHKepax

[m,n]=size(eb); [k,pl=size(es);
for i=1:m FomnpenesyieHre HaPSXeHUM U KO2QPMUMEHTOB yueTa B OeToHEe
for j=1:n
sb(i,j)=sigb(eb(i,Jj),el,Ebred,Rb); %obpameHre k OuarpamvMMe OeTOHa
Gb(i,j)=-sb(i,j)/(eb(i, ) *Ebred);
end
end
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for i=1:k SonpenesyieHye HaOpSXeHUM M KOo3QPUUMEeHTOB yudeTa OJiSd aHKEepOB
for j=1:p
ss(i,Jj)=sigs(es(i,J),Ea); %obpamenHue x ImarpaMMe aHKepa
Gs(i,j)=ss(i,j)/(es(i,])*Ea);
end

end

SbopMmMpoBaHME MaTPULE XECTKOCTM IJiS OUEepPemHOTO maTra

Dll=sum (sum (Ab*Ebred*Zbx.”"2.*Gb) ) +sum(sum(Aan*Zsx."2*Ea.*Gs)) ;
D22=sum (sum (Ab*Ebred*Zby."2.*Gb) ) +sum(sum (Aan*Zsy."2*Ea.*Gs)) ;
D12=sum (sum (Ab*Ebred*Zby.*Zbx.*Gb) ) +sum (sum (Ran*Zsy.*Zsx*Ea.*Gs) ) ;
D13=sum(sum (Ab*Ebred*Zbx.*Gb) ) +sum (sum (Aan*Zsx*Ea.*Gs) ) ;

D23=sum (sum (Ab*Ebred*Zby.*Gb) ) +sum (sum (Aan*Zsy*Ea.*Gs) ) ;
D33=sum(sum (Ab*Ebred*Gb) ) +sum(sum (Aan*Ea*Gs) ) ;

D=[D11 D12 D13; D12 D22 D23; D13 D23 D33];

U=D*so0l; S%omnpenejieHVe YyCUJIUNM IIPY YTOUHEHHOM XeCTKOCTM Ha HOaHHOM lare (pacueT B
MATPUUYHOM BUIE

Delta=U-v;

Err=abs (Delta./v)'; %oLeHKa OTHOCUTEJILHOM MMOTPENHOCTHY pacueTa
end;

Nan=ss*Aan*1000 Sycuima B aHkepax, kH

Nb=sum (sum (sb*Ab) ) *1000 %paBHOmeMCTBRyWIas cuja B OeToHe, kH
xR = sum(sum(sb*Ab.*Zbx) *1000) /Nb*1000 $KOOPIOMHATH MNPUIJIOXEHMS PABHONEWCTBYWIEN
yR = sum(sum(sb*Ab.*Zby)*1000) /Nb*1000

$BU3yaNIM3aLMa Pe3yJIbTaTOB
figure('position', [100 100 1000 400])
subplot(1,2,1); surfc(Zbx*1000,2Zby*1000,-sb, 'LineStyle', 'none');

xlabel ({ 'xkoopmurara X,Mm'});ylabel ({'koopmuuara Y,Mm'});

zlabel ({'Hanpsaxenus, Mla'});title ({'Hanpsxeunus B OeToHe OCHOBaHuA'});
subplot(1,2,2); bar(Nan(:));

xlabel ({'Aukep'}) ;ylabel ({'ycunme B ankepe, xH'});

title({'Ycunusa B anHkepax'});

$OuarpamMMa paboTe OeToHa (-cxarme / +pacTaxeHue)
function [Y] = sigb(X,e,Eb,RDb)
if X>=-e & X<0
Y=-Eb*X;
elseif X>=-0.0035 & X<0
Y=RDb;
else
Y=0;
end
end

$Huarpamma paboTH aHkepa (-cxatue / +pacTsaxeHMre)
function [Y] = sigs(X,Ea)
if X>=0
Y=Ea*X;
else
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Pe3yanaTLIpeanH3aumy[anropHTMa
PacueT aHKEPHOTO KPEIJIEHUs C XEeCTKOM ONOPHOM MIacTuHOM pasMepamu 300x300mMm, c 4
ankepamu (d=12mM, h=100mm, C=100xH/mMMm) . OcHOoBaume — ©GetoH B30 (Rb=17Mla)

z|
i
| Mx=3kHm
b
i My
. )\J y
N=10kH )
Ty, 7
/‘/ '\'\

Yeunmsa N= 10xH, Mx=3xHM, My=10kxHM (+pacTsxeHue)
Nan = 0 20.98 1.97 25.58 Ycunusa B aHKepax, kH

HanpsxeHun B 6eTOHe 0CHOBaHUA Ycunua B aHkepax
30
0 25
]
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3 (=}
s g
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g @ 15
o m
g_ 5]
g =
S 10
-
5
-100 0
KoOpAMHaTa Y MM KoopAMHaTa X,Mm 1 2 3 4
AHKep
Yeunmsa N= -5xH, Mx=0xHm, My=10kxHM (-cxaTue)
Nan = 0 19.23 0 19.23 Ycunusa B aHkepax, KH
HanpsxeHus B BeToHe ocHOBaHMA Ycunua B aHKepax
20
18
16
]
c T4
= -
< S 12
s e
F T
g @ 10
= m
E‘ 2 B
=
£ S
ER
4
2
100 1]
KoopauHaTa Y Mm KkoopanHaTa X, Mm 9 2 3 4
AHrep
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