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BBEJAEHHUE

Hacrosmiee Iloco6ue paspaborano B pasputHe o6mmx monoxkenud CII
63.13330.2012 «beroHHbIC W *KeNe300€TOHHBIE KOHCTPYKIHMH. OCHOBHBIE TOJIOMKECHHA.
Axryammsuposantas pegakaus CHull 52-01-2003%» 1m0 MPOEKTHPOBAHWIO KPETUIEHHH K
OETOHY TI0 THITY 3aKJIA/IHBIX JETAICH C MOMOINBI0 AHKEPOB, YCTAHABIIHBAEMBIX B TOTOBOE
OCHOBAHHE U3 TSLKEIIOTO OETOHA (AHKEPHBIC KPEIUICHHS).

Pa3BuTHe TEXHONOTMH B CTPOMTENBHOH cepe NPHBEIO K BHEAPECHHIO HOBBIX
KOHCTPYKTHBHBIX PEIICHHH MO CONPsDKEHHIO HECYIIMX H OrPaXJAIONUX 3IEMEHTOB
30aHWA, a TAkKe KPEIUICHHI0 OOOpYHNOBAHHA C NMPUMEHEHHUEM HE TOIBKO 3aKJIAJHBIX
JeTa’eld, HO U aHKEPOB, YCTAHABIMBAECMBIX Y)K€ B TOTOBOE OCHOBAHHUE, YTO MO3BONAET
3HAYHWTEIPHO TOBBICHTE TOYHOCTh MOHTAXKa, CHH3HTh METAJUIOEMKOCTh Y3/IOB
KpEIUIEHHH, MOBBICHTh CKOPOCTh MOHT@KHBIX paboT. Bmecre ¢ Tem, pabora Takux
AHKEPOB OTIHMYACTCS OT 3aKIAJHBIX IEMEHTOB, YTO TpeOyeT ydeTra IpH pacuere H
KOHCTPYHPOBAHUH.

[lpuMeHEHHE TIONOKCHHH W METONMK HAcTroamero I[locoOMs IO3BOIMT
oCyruecTBIATE 3(PdeKTHBHOE KOHCTPYMPOBAHHWE AHKEPHBIX KPEIUICHHH, pa3Melnas
9JIEMEHTHI KPEIUIEHUS B PA3JMYHBIX YCIOBHAX W KOHPHIypauuax, Ha OCHOBE ydeTa
KOMITIEKCA CHIIOBBIX (DAKTOPOB, & TaAKXKE 0COOCHHOCTEH OETOHHOTO OCHOBAHUS.

Crnepyer OTIMYATh AHKEPHBIE KPCIUICHHA K OETOHY ¢ IIOMOINBIO AHKEPOB
(OonTOB), 3aKIAMHBIX ACTANCH, YCTAHABIMBACMBIX B OCHOBAaHHE OO OCTOHHPOBAHHS H C
MOMOIINBI0 AHKEPOB, YCTAHABIMBACMBIX B T'OTOBOE OCHOBAHHE (IIOCTYCTAHABIIHBAECMBIC
AHKEPHL).

B nacrosmee BpeMs NMOCTYCTAHABIUBAEMBIE AHKEPHI ABIAIOTCS HOBBIM U3/ICIIHEM,
TpeOGOBaHUA K KOTOPOMY HE pErIAMEHTHPOBAHBI ACHCTBYIOIUMMH HOPMATHBHBIMU
JOKYMEHTaMH, B CBA3HM C 3TUM HX MPUTOJHOCTh K IPHUMEHEHHIO OCYIIECTBILIETCS Ha
OocHOBaHMU TexHuueckoi oueHku (TO) mo TexHmueckomy caunetensctBy (TC),
BoiaBaeMomMy @AY «DLICy. Ha ocHOBaHHMM OIIEHKHM HOBOW MPOMYKIIHH HOATBEPKAAIOT
SKCINTyaTAIMOHHBIE ~ XAPAKTEPHCTHKY, BIILTIOIIHE HAa 0€30MacHOCTh aHKEPHBIX
KPEIUIEHHH, B TOM YHCIIE MEXaHUIECKHE XaPAKTEPUCTHKH.

ITpu pazpabotke gaHHOTO IT0COGHS HCIIONB30BANICH 3apyOeIKHBIE HOPMATHBHEIE
JOKYMEHTBl B KadecTBe Oasbsl mmi rapMmoHm3ammu [1-3], a TarKke YJYHTHIBAIHCH

paspabotku u uccnenoBanus HUMXKB um. A A. T'Bo3uesa [4-6].
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IMoco6ue paspaborano aBropckum KosmiektusoM HUMKD um. A A. I'soznesa AO
«HHLL «CtpoutensctBo» (k. T. H. A.H. Bonros, k. T. H. JI.B. Ky3esanos, k. T. H. C.I1.

UBanos, k. T. H. A.3. Cokypos, urx. P.P. Kynmkes).



1 OBJIACTh IPUMEHEHUSL

PexoMeHIaIMH HACTOALIEr0 MOCOOWS PpPACIPOCTPAHAIOTCA HAa IPOEKTHPOBAaHHE
aHKEPHBIX KPEMJIEHHH JUISl CTPOMTENBHBIX KOHCTPYKIHH M 000pYyZOBaHHA C MOMOIIBIO
aHKEPOB, YCTAHABIMBAEMBIX B TOTOBOC OCHOBAHHE H3 TKENOTo OeToHa Kiacca Io
npoutnoctd B15-B60. ITocobue pacnpocTpanseTca Ha NPUMEHEHUE aHKEPOB, MMEIOIIHX
HEOOXOMMMBIE I pacueTa JaHHbIC, MONTYYCHHBIE NMPOM3BOJAMTENECM B YCTAHOBICHHOM
3aKOHOJATENbCTBOM IOPAIKE.

Hacrosmee mocoOme ycTaHaBIHMBaeT TPeOOBAHHUA K PacueTy OJMHOYHBIX AHKEPOB
HIPYNIl aHKEPOB TIPH IPOEKTHPOBAHMH  aHKEpHbIX  Kkpemienuil. Ilocobue
pacnpocTpaHsAeTcd Ha aHKEPHl M IPYINIBI aHKEPOB, BOCTPHHHMMAIOIIHE  YCHIIHA
PacTsDKEHUs WIH COBUTA OT CTATHYECKUX HATPY30K, B TOM YMCJIE IPU COBMECTHOM HX
IEHCTBHH.

PexoMeHIAIMK HACTOAIIETO IOCOOMA PACIPOCTPAHAIOTCA HA KOHCTPYKUHHH
HOPMAIIBPHOTO ¥ IIOHIJKEHHOTO YPOBHA OTBETCTBEHHOCTH. /[l  KOHCTPYKIIHIH
TIOBBIIICHHOTO  YPOBHA  OTBETCTBEHHOCTH  HEOOXOJWMOH  ABIACTCS  OLIEHKa
MPHMEHUMOCTH  3QJI0KEHHBIX KOI)(UIIMEHTOB ¥ IIapaMeTpOB AHKEPOB C YYETOM

TIOBBINIEHHOM JOITOBEYHOCTH U SKCILTYATAIIMOHHOM MPUTOJHOCTH B OCOOBIX CHTYAIHAX.



2 HOPMATUBHBIE CCBLIKHA

B nHactosmem ITocoOuM HCIONB30BAHBI CCHUIKA Ha CIEIYIONIHEC HOPMATHUBHBIE
JOKYMEHTBI:

I'OCT 277512014 «Hame:)XKHOCTh CTPOUTENBHBIX KOHCTPYKLUHI W OCHOBAHMIA.
OCHOBHBIE TIONOKEHUI;

I'OCT 319372011 «3maHus W coopykeHus.  [IpaBuma  o0cnemoBaHHSA
¥ MOHHUTOPHHIA TEXHUYECKOTO COCTOSTHHU;

I'OCT P 57787-2017 «KpemneHus aHKEpHbIC M1 CTPOUTEIBCTBA. TEPMHUHBI H
onpexenenns. Knaccupukarms»;

CI120.13330.2011 «Harpy3ke u Bo3#eHCTBHsA (aKTYaJIM3HPOBaHHAS pPENAKLHS
CHulI 2.01.07-85%)»;

CI127.13330.2011 «CHuIl 2.03.04-84. beroHHbsile W Kene300eTOHHbBIC
KOHCTPYKITHH, TIPeTHA3HAYCHHBIE 1A pabOTHI B YCIOBHAX BO3JEHCTBHSA MOBBIIEHHBIX H
BBICOKHX TEMIIEPATYPY;

CII 63.13330.2012 «CHuIl 52-01-2003 bBeroHHBlE U Kene300€TOHHbIE
KOHCTPYKIMH. OCHOBHBIC TIOIO:KCHHSD)

Ipumeuanue — IIpy NONB30BAHHUM HACTOAIUM CTAHIAPTOM Liesiecoo0pasHO MPOBEPHTH
JIefiCTBHE CCBUIOYHBIX CTAHAAPTOB M KJIACCH(PUKATOPOB B MHPOPMALIMOHHOI cucTeMe OOIero
MOJIb30BAHUSI — HA O(HIHAIBHOM CaiiTe HaLHOHAIBHOrO opraHa Poccuiickoii @emepanmu mo
CTaHOApTH3aLMU B ceTH IIHTepPHET MM MO €XEerogHo usgasaeMoMy IMHdopMmanuoHHOMY
ykazatemo «HauuoHanbHble CTAHAAPThI», KOTOPBIA OMyOJMKOBaH MO COCTOSIHUIO Ha 1 siHBaps
TEKYLIECro roJaa, W IO COOTBETCTBYIOUIUM €XEMECITHO H3MaBA€MbIM I/IH(l)OpMaHI/IOHHbIM
yKazareslsiM, ONyOJMKOBAaHHBIM B TeKylleM rofay. Ecim cCbUIOYHBIH HOKYMEHT 3aMEHEH
(u3MeHEH), TO mpH MOJb30OBAHMH HACTOSIIUM CTAaHAAPTOM CIEAYET PYKOBOJACTBOBATHCA
3aMeHEHHbIM (M3MEHEHHBIM) NOKYMEHTOM. EC/i CCBUIOYHBIH HOKYMEHT OTMEHEH 0e3 3aMeHBI,
TO MOJIOXKEHUE, B KOTOPOM JaHa CChLIKA Ha HEro, NPUMEHSETCs B YaCTH, HE 3aTparuBarollei 3Ty
CCBIUIKY.



3 TEPMUHBI, ONPEJEJEHUA U ObO3HAYEHHS. KJIACCUO®UKALIUA

TepmuHbl U onpeeeHust

3.1 B HacroameM IT0coGHH HCTIONB30BAHBI ClIETyFONIHE TEPMHHBI H ONPE/IEIICHHS |

3.1.1 aHkep — KpENme:KHOE M3AETHE TMPOMBIIIJICHHOTO TPOW3BOACTBA  HJIH
KOHCTPYKTHBHBIH JJIEMEHT, TIPETHA3HAYEHHBIH Ui  KPEIUICHHWS  CTPOUTENIBHBIX
KOHCTPYKIHH B 000pYIOBaHAA K OCHOBAHHIO, KOTOPHIH MM 3aKJIaIbIBACTCS B OCHOBAHHE
WA BIIOCNIEJCTBHH YCTAHABIIMBAECTCA B FOTOBOE OCHOBAHWE W HCIOJB3YETCA st
TIEpEeIavH HA HETO YCHITHSA;

3.1.2 onopHasi mnacTHHa (OMOpPHAsl TIUIACTHHA KPENeXHOH JeTanu) —
METAJUTMYECKasd TIUIACTHHA, MPHICTAIOMAA K IIOBEPXHOCTH OETOHHOTO OCHOBAHH,
B OMOPHOH 4aCTH NPUKPEIUIIEMOr0 KOHCTPYKTHBHOIO 3JI€EMEHTA CIY:KUT U1 Hepesadn
H TIEpEPacIpeICICHHA YCHIHH HA aHKEPBI,

3.1.3 a¢pdexTuBHAT ray6uHa AHKEPOBKM  —  JMHEHHBIH  pa3Mep,

COOTBETCTBYIOIIMI 3arilyOJ€HHI0 YaCTH AHKEPa, IOCPEJACTBOM KOTOPOH OH Mepemaer
YCHIHA Ha OCHOBaHME. M3MepAeTCsS OT MOBEPXHOCTH OCHOBAHUA HIM YIAJICHHOTO OT
TIOBEPXHOCTH CEYEHHA AJI KIEEBBIX AHKEPOB B CIICLIMATILHO OTOBOPEHHBIX CITy4yasx;
Jlns pasnuynerx munog anxepos 3ghgexmuenasn 2nyOuUHA AHKEPOBKU ONpeensiemcs no-
pasHomy. B 3asucumocmu om KOHCMPYKyuu awkepa s3g@exmusnyio 2nyouny 0oadicet
YKA3uI8ameb  NPOU3GOOUMENb U YYUMbBIGAMb €€  Npu  UCHLIMAHUSIX — NPOOYKYUU.
O dexmugnasn  enyouna aHKepoSKU SAGNSIEMCST  ONPeOeasiouyeti  XapaKmepucmuxo
anxkepa.

3.1.4 rny0una 3aJeNKM aHKepa — JIMHEHHEBIA pa3Mep, COOTBETCTBYIOIIUH JTHHE
YaCTH CTAJIBHOTO 3IEMEHTA AaHKEePa, HAXOAAMEHCS B TEJlE OCTOHHOIO OCHOBAHHA.
Vi3mepseTcs OT IOBEPXHOCTH OCHOBAaHHA N0 HauOonee 3armyOaeHHON TOYKH CTAIBHOTO
3JIEMEHTA aHKEPa;

3.1.5 ankepHasi rpynma — COBOKYIIHOCTh AaHKEPOB, BOBIIEUYEHHEIX B pPadoTy
AHKEPHOTO KpPEIUIEHHA II0 PACCMATPHBAEMOMY MEXAHH3MY MOCTIKEHHS IPEIEIBHOTO

COCTOSHHS;

Beenenst HekoTopere ommuuns or I OCT P 57787 B uactu cnenuduky npuMeHeHHS B
6etone mo CIT 63.13330.



IIpu paccmompenuy pasiuyHbIX MEXAHUZMOG PAPVUMEHUS 6 padony aHKePHO20
Kpennenus Modicem Obimb 6061CHEHO PA3IUYHOE KOIUHeCMBO aHKepos. Tepmun cea3aun ¢
npasunamu  pacnpeoeneHus Ycunuti HA axWkepvl @ 2cpynne Oasl GblOCIeHUs UMEHHO
HAZPYHCEHHBIX AHKEPO8 8 PACCMAMPUBACMOT PACYEMHOU CUMYAYUU.

3.1.6 aHkepHOe KpernJeHue — Y3eJl CTPOMTEIbHOM KOHCTPYKIHH, B KOTOPOM

TIOCPEACTBOM aHKEPA WU TPYIIIbI AaHKEPOB KOHCTPYKTUBHBIN 3JIEMEHT NPUCOETUHAOT K
OCHOBAaHUIO;
AnxepHoe Kpennenue s615€mcsl Y30M CHIPOUMENbHOL KOHCMPYKYUL, SKIIOYAIOWUM
ONOPHYI0 WMIACMUNY 3aKpenisieMoll Oemanu, ankepvl U camo ocnosauue. Pacyem
ONOPHOT MIACMUNbL He OMHOCUMCS HANPAMYIO K pacyenty aHKePHO20 KPenneHUs,, HO ee
C80TICMBA YHUMBIBAIOMCSL NPU OYEHKE PACHPeOeNeHUsl YCUNUT.

3.1.7 ocHoBanue (0eTOHHOE) — HeCylas WIH OrpaKHaromas OCTOHHAS HITH
JKeTe300€TOHHAA KOHCTPYKIA HITH €€ 9acTh, KOTOPAas BOCIIPHHHUMAET MepeaBaeMble Ha
Hee Harpy3KH;

3.1.8 ki1eeBoii COCTAB — XMMHYECKHE KOMITOHEHTEI, COJACPIKAIMHAE OPTraHUYECKUE
TOJTMMEPEI, WIH KOMOHWHALAIO OPTraHHYECKHX TONAMEPOB W HEOPTaHHYECKHX
MaTepHasioB, KOTOPHIE 3aTBEPACBAIOT MPH CMEUMBaHHH. MOTYT BKIIOYAaTh (HO HE
OTPaHHYHBAIOTCS) SNOKCHIHBIE CMOJIBI, TOJINYPETaHBbI, TIOJIHACTEPHI,
METHIMETAKPHIIATHI, CII0’KHBIE BHHUJIOBBIE S(DUPHI;

3.1.9 cranbHo#i (pacmopHbIil) 3JIeMEHT aHKepa — COCTaBHAs 4YacTh aHKepa,
MPEACTABNAIONIAA TTIAJKUI, PEe3bOOBOH WIH ¢ MEPUOAMYECKHM mpodmieM cranpHOH
CTEpPKE€Hb, BOCHPHHHMAIOMIMH HArpy3Ky OT IPHKPEIULIEMOIO 3JIEMECHTA WM JPYTHX
YacTeH aHKepa W MEPEJAloIas €€ Yepe3 PAclOPHYI0 30HY HIH 30HY CLCIUICHHsS Ha
OCHOBAHHE.

Knaceuduxauus

3.2. Knaccudukanus ankepos npunuMaercs o 'OCT P 57787 (cwm. puc. 3.1-3.2):

3.2.1 o mpuHIMITY KpPETUIEHHA B OCHOBAHUH aHKEPHI OAPa3AEIIAIOTCA Ha:

- MeXaHHYeCKHe — aHKEP, B KOTOPOM IiepeJaya YCHIHH CO CTaJIbHOrO 3JIEMEHTA Ha
OCHOBAHHE OCYHIECTBIISIETCS TOJIBKO 34 CYET MPAMOTO MEXAHHYECKOTO B3aMMOJEHCTBHA

C OCHOBaHHEM (PaCKIIMHUBAHMA, YTIOPA, 3aLETUIEHHUSA, TPEHHA H T.IL.),



- XMMHYeCKHe — aHKep, B KOTOPOM IlepeJaya YCHIHH CO CTAIBHOTO 3JEMEHTA
aHKEpa HA OCHOBAHWE OCYLIECTBILIETCS YEPE3 CIOM 3aTBEPAEBLIEr0 B PE3yJIbTATE

XUMHYECKOH PEaKIMH COCTABA.

AHKepbI
|
I ]
MexaHuueckue Xumudeckve
I
[ |
PacropHble YnopHble Kneesble
AHKEP C KOHT| OﬂeMlAHKe C KOHTpOMem AHkep ¢ lCa 3aOLLIMIA
P P P P P MOHEPE3aIoLLN PacriopHo-kneesble]

MOMEHTa 3aTSKKN nepeMelLLeHms yLUVpSHeM &HKep-BUHT

Pucynok 3.1 — Knaccugukanuy aHkepoB, pacCMaTPUBACMEIX B HACTOSIIIEM

TTocobuu

3.2.2 MexaHu4eCcKHe aHKEPHI OAPA3ACIIIOTCA Ha!

- pacmopHble — AHKEPHl B TPOEKTHOM IIOJIOXKEHUH [MOCJEC TPHHYIHTEIIHHOTO
paclIMpeHHs, OKAa3bIBAIOIIUE COINPOTHUBICHUE ICHCTBYIOIIAM HATPY3KaM, 3a CYET CHII
TpeHHs, BO3HUKAIOUIMX MEXKJIY COCTABHBIMH YaCTAMH pAacIOpPHOI 30HBI aHKepa H
OCHOBAHUEM;

- YHOpHBIEe — aHKEPBL, KOTOPBIE CO3JAIOT YIOP 34 CYET PACIIHPEHUA COCTABHBIX
YacTeH pacmOpHOH 30HBI aHKEPa HEMOCPEJCTBEHHO B CTPOMTEIIbHOM OCHOBAHHH IPH
YCTAaHOBKE B CIIELIMAJIBHO PAaCIIMPEHHBIC WIK paclIMpseMble YacTH OTBEPCTHA I yIopa
COCTAaBHBIX YacTeH aHKepa.

3.2.3 PacmopHble MEXaHHYECKHE AHKEPHI TTOAPA3ACIAIOTCSA HA

- aHKep € KOHTPOJIEM MOMEHTAa 3aTSKKH — PACTOPHBIH aHKEp, Y KOTOPOro
pacmop CO3JaeTcs 3a CUET KPYTAIETO MOMEHTA, JEHCTBYIOIEr0 HA BHUHT, OONT WM
raiiky,

- AHKep € KOHTPOJIEM NepeMeleHHsl — PaclopHBIH aHKEP, Y KOTOPOro pacnop
JOCTUTAETCA 32 CUYET KOHTPOJIMPYEMOr0 TEPEMEIICHHs KOHYCa PpacKIMHUBaHHA
OTHOCHTEJIbHO BTYJIKH;

3.2.4 VYnopHble MEXaHUYECKHE AHKEPBI OAPA3ACIITIOTCS Ha:
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- aHKep CYLUHpEeHHeM — MEXaHUYECKUH aHKEp, 3aKPEIUICHHE KOTOPOro
B OCHOBAHHU OCYHIECTBJIAETCA 34 CYET YCTPOMCTBA YIIHPEHHA B TEJIC OCHOBAHHS
U MEXAHUYECKOM OJIOKUPOBKHU B HEM aHKEPA,

- CaMOHape3allUil AaHKep-BUHT (aHKep-UIypyN) — MEXAaHUYECKHH aHKep,
3aKPEIUIEHHE KOTOPOIO B OCHOBAHMU  OCYLIECTBIMETCA 34 CYET BKPYYHMBAHHS

B IIPOCBEPIIEHHOE OTBEPCTHE C BPE3aHHEM KPOMOK Pe3h0BI B MaTEPHAII OCHOBAHMI,

3.2.5. XuMu4iecKue aHKePHI MOAPA3ICIIIOTCS Ha!

- KJeeBOi aHKep — aHKEP, COCTOAMMHA W3 CTaIbHOI'O JJIEMEHTA M KJIEEBOIO
COCTaBa, B KOTOPOM T€peraya YCHIMM CO CTaJIbHOTO 3JJIEMEHTa HAa OCHOBAHHE
OCYIIECTBIIETCS Yepe3 KIEEBOM COCTAB 3a CUET CHIT CLEIIEHHUS CO CTAIbHBIM 3JIEMEHTOM
¥ OCHOBAHHEM;

- pacmopHo-K/ieeBOil aHKep — aHKEp, COCTOSINMH M3 CTAIbHOIO 3JIEMEHTA H
KIJIEEBOTO COCTaBa, B KOTOPOM Iepefadya YCHIMM CO CTAIbHOIO 3JIEMEHTA HA OCHOBAHHE
OCYIIECTBIIETC 3@ CYET KOMOWHAI[MM pacrlopa W CHI CLEIUIEHHA CO CTAJIbHBIM

JJICMCHTOM H OCHOBAHHCM

a

dy

a6 7
Z
Z - 7
=S4
/ "
7 Z
aAr 7
g 7~
7,
& P
775

[
7
[
[
[
’
7
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[
’
7
[
7
[
7
7
i

A

Pucynok 3.2 — OCHOBHBIE TUTIBI QHKEPOB U 0003HAUECHHS:
a — OTBEPCTUS O AaHKEPHI; 6, 8 — MEXaHMYECKUE AaHKEPHI C KOHTPOJIEM MOMEHTA
3aTSDKKH, 2 — MEXAHUYECKMIT aHKEeP C KOHTPOJIEM MIEPEMEILIEHUS, O, €, HC —

XUMHYCCKUAC aHKEPEI, %, K — MEXAaHUICCKUC aHKCPLI C YITHUPECHUCM
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OGo3HaueHust

3.3 B mHacrosmeM TOCOOWH WCIOIB30BAHEI CIEAYIOIIHE OOO3HAYCHHST (CM.
coBMecTHO ¢ puc. 3.2-3.3):

T'eomempuueckue xapakmepucmuxu:

a — PACCTOSTHUE MEK/Y OCSMH KPAHHUX aHKEPOB CMEKHBIX TPYIII HITH MEXTY

OCSIMH OJJHHOYHBIX AHKEPOB;

a) — PACCTOSHHE MEXIY OCSIMH KPAHHHX aHKEPOB CMEKHBIX TPYIII HITH MEXKTY

OCSIMH OJJUHOYHBIX AHKEPOB B HAIIPABIICHHH 1;

a, — PacCTOSHHE MEXAY OCAMH KPAHHX aHKEPOB CMEXKHBIX TPYTII WIH MEXIY

OCSIMH OJJUHOYHBIX AHKEPOB B HAIPABIICHHH 2;

b, | — mMpUHA U JTAHA OTIOPHOI IUTACTHHEI KPEIECKHOH AeTaNy,

€ — PacCTOSHHE OT OCH aHKepa J0 Kpas OCHOBAHMA (KpacBOEe PacCTOSHHUE);

€] — PacCTOSTHHE OT OCH aHKepa [0 Kpas OCHOBAHHA B HAIIPABJICHHH 1 (U1 aHKepa,

paboTaroiiero Ha CABHT, HalpaBJieHHe | BEIOMPAIOT EPIECHAUKYIAPHO KPAto

B HAIIPABIICHHH CIBHTAIOILIETO YCHIIHA);

€, — PACCTOSTHHE OT OCH aHKEpa 0 Kpas OCHOBAHHS B HATIPABICHHH 2 (HATIPABIICHHE

2 BBIOHPAIOT MEPIICHIUKYIBIPHO HANPABICHHIO 1);

Cmin — MUHUMAJIBLHO JOIIYCTUMOE PaCCTOAHUE OT OCH aHKEpa 10 Kpasd OCHOBAHHS,

d — nuameTp aHKEPHOTO 0O0JITa MITH THAMETP PE3BOBHI,

d), — mMaMeTp yCTAaHOBOYHOTO OTBEPCTHS T aHKEPA ¢ YIIUPESHHUEM;

d, — paboumil IUaMeTp aHKepa C YIIHPEHUEM,

dy— AMaMETP YCTAHOBOUHOIO OTBEPCTHSA B ONOPHOH MIIACTHHE KPEMEXKHOM NETaNH;

yom — BHETITHAH THAMETP MEXaHIHIECKOTO M CTAIBHOTO JJIEMEHTA KIIEEBOTO aHKEPa

(HOMHMHAJIEHBIHA THAMETP IS CTEPKHEBOM apMaTypsl);

d,— TMaMeTp OTBEPCTHA IJI YCTAHOBKH aHKEPA;

h— TonmmuHA GETOHHOIO OCHOBAHH,

hy — HanOoNpINag TIyOHHA TPOOYPEHHOTO OTBEPCTHA;

he— 3dexTUBHAT TTyOHHA AHKEPOBKH;

Aypin — MHHEMAJTBHAS TONMIHHA OCTOHHOTO OCHOBAHMS;

Prom — OOIIAA JUTHHA 33/ICTIKK AHKEPA B OCHOBAHHE;

h, — TIyOHHA IMITHHAPHIECKOH YaCTH IPOOYPEHHOTO OTBEPCTH,

[, — puBeneHHAs rTyOUHA AHKEPOBKH IIPH CIBHIE;

11



s — paccrosHue (IIar) MEKAY OCIMH AaHKEPOB B TPyIIe (ME:KOCEBOE PaCCTOSHUE);

§1 — paccTosHHe (IIar) MeXAy OCAMH AaHKEPOB B TPYIIE B HANPABICHAH 1

S, — paccTosHHE (IIar) MeXAy OCAMH AaHKEPOB B TPYIIIE B HAPABICHAH 2;

Smin — MUHHMAJIBHO JONTYCTHMOE PaccTosiHUE (I1ar) MeKay OCSIMH aHKEPOB
B I'PYTIIE,

Ifiy — TOJIIHHA OTIOPHOM MJIACTHHBI KPETIEKHON JETAIH.

Buewnue cunvt na anxepnoe xpennenue:

N — pacTaruBaroImas cuia, ACHCTBYIOMA BAOJb OCH aHKEPA;

V- capHraromas cuia, JeHCTBYIOIAs MEPICHIUKYIIAPHO OCH aHKEPa;

M — U3rubaroIUii MOMEHT;

T — xpyTAIuii MOMEHT.

Buympennue ycunus:

N, — pacTATHBAOMIEE YCHIIHE B OMHHOYHOM aHKEPE;

V 4n — COBHTAIONIEE YCHINE B OMHHOYHOM aHKEPE;

Nan 10t — PACTATHBAIOIIIEE YCHIIHE B AHKEPHOM TPYIIIIE;

Van.1ot — CABHUTAIOIIEE YCHIIME B AHKEPHOH TpyTIIIe.

IIpecenvHvie ycunusa:

N, — IPEAETBHOE 3HAYECHHE OCEBOTO PACTATHBAIOIIETO YCHIIHSA B OAHHOYHBIM
aHKepe WM aHKEPHOM IPyTIIE;

Vit — IPEAETHHOE 3HAUYEHHE CBUTAIOIETO YCHIAS B OJUHOYHBIM aHKEPE HITH

aHKEPHOM IPYIIIE.

a

PucyHok 3.3 — O003Ha4eHNE MAPAMETPOB B3aAUMHOIO PaCMOIOKEHUS AaHKEPOB
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4 TPEBOBAHUS K PACUETY. OBIIUE TOJOKEHUA

4.1 PacyeT aHKEPOB CIEOYET BBIIONHATH IO IPEIEIIBHBIM COCTOSHMSAM IIEPBOM
uBTopoii rTpymmbl cormacHo ['OCT 27751, PacueTsl aHKepOB IO TIEPBOHM rpyIIe
MPEJCTbHBIX COCTOAHHN (TI0 IPOYHOCTH) BBIIOJHAIOT B COOTBETCTBHH C Pa3AeioM 6.
PacueTsl aHKEpOB IO BTOPOH TIPYINIE MPEICNbHBIX COCTOSHUN (10 JehopMaimsiM)
B Cllydyae HEOOXOAMMOCTH OTrpaHHYEHHs AE(OPMAIMI BBIMOJHIIOT B COOTBETCTBHH
¢ pasgenom 7.

4.2 Pacyer Ha yCcTanocTh, AUHAMHYECKUE BO3AEUCTBUA, CEHCMHUKY U OTHECTOMKOCTB
JOJDKEH BBIITOJIHATHCA C YIETOM JTOIIOJTHUTEIBHBIX YKa3aHUM.

4.3 PacueTHBIA CPOK CIIy:KOBI aHKEPOB M AHKEPHBIX KPEIUICHHH TOJDKEH OBITh HE
MEHee YCTAHOBJICHHBIX BENHYUH JJIA MPUKPEIUIAEMBIX KOHCTPYKTUBHBIX 3JIEMEHTOB HIH
000pyIOBaHHA.

44Tlpn pa3sMENICHWH AHKEPOB B OCHOBAHWH JOJDKHBI OBITH  COOJFOIECHBI
KOHCTPYKTHBHBIE TPEOOBAaHHWA K TONIIMHE OCHOBAHHSA, MHUHHMAIBHBIM KPaeBBIM
¥ MEKOCEBBIM PACCTOSHUAM YCTAHOBKH aHKEPOB, MHHUMAITBHOM POYHOCTH OCHOBAHH.
Koncmpyxmugnvie mpebogantia K pasmewjenuio ankepos ONpPeOensiomcs YCioeusmu
COXpaHeHuss Yel0CMHOCMU  OCHOBAHUS NPU  YCMAHO8Ke  (ceepneHue omeepcmul,
PACKAUHUGAHUE AHKEPOE NpU YCMAHOBKe U m.1.). JlanHvlie mpebo8anus OeKaapupyiomcsi
npouzeooumenem U NOOMBEPICOAIOMCst CHeYUANbHBIMU UCHOIMAHUSIMU.

451Ipu pasMEIIEHHH AHKEPOB BBIACIAIOT 30HBI PACHONOKEHHA AHKEPOB
M aHKEPHBIX IPynm BONH3H OT Kpas M BAANH OT Kpas OcHOBaHUA (cM. puc. 4.1).
AHKepHas IpyIa CYHTAETCS PAcMoNOKEHHON BOIM3H OT Kpas MPH MOMAJAHHH XOT ObI
OHOTO M3 aHKEPOB I'PyHIIBI B COOTBETCTBYIOLIYIO 30HY IO pHC. 4.1.

Beidenenue 301 ycmano8ku «60nusu Om Kpasy U «80aiu Oom Kpasy HO3601sem
OMKA3aMbCs1 OM PsIOa NPOGEPOK NPOYHOCIU OJist 6MOPO20 CAYHASL.

4.6 IlpencTaBacHHBIE B CTAHAAPTE METOJUKH OXBATHIBAIOT PAaCyYeT OTIEIBHBIX
AHKEPOB U IPYIIT aHKEPOB (He 0o0Jiee Tpex aHKEPOB B PAAY), NPEACTABICHHBIX Ha PHC.
4.2.

Ilpu pacueTe rpynmsl aHKEPOB YYUTHIBACTCA TEpepachpeeieHHe YCHITHN MeXITy
aHKEpaMy, IIPH 3TOM B AHKEPHYIO TPYIITY AOJLKHBI BXOJHTE TOJBKO aHKEPHI OTHOTO THIIA

H pa3Mepa.
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PucyHok 4.1 — 30HbI pa3MeLIEHNS aHKEPOB B OCHOBAHUU:
[, — PacCTOSIHUE, OTIPEIEISFOLIEe TPAHHUITY 30HBI PA3MEIIEHHS aHKEPOB BOM3H OT
Kpast; / — 30Ha pa3MeLeHHs aHKePOB BOIMU3M OT Kpast;, 2 — 30Ha Pa3MEIICHUS
AHKEPOB B/ANHU OT Kpast, 3 — aHKEP, PACIOJIOXKEHHBIN BOMM3M OT kpas (¢ < [;); 4 —

AHKEP, PaCIOIOKEHHBIN BN OT Kpas (¢ > [,).

D
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® - Auxep [ ] ® o o

PucyHox 4.2 — OcHOBHBIE (POPMBI PACCTAHOBKH aHKEPOB B TPYIITIE.

4.7 IIpyMEHUMOCTD TIPEICTABJICHHBIX B CTAHAAPTE METOJUK Pacyera aHKEpOB Ha
CHBHI M KOMOMHMPOBAHHOE BO3/CHCTBHE BOJM3M OT Kpas OTPAHHYHBACTCS TOJIBKO
pacueToM aHKepoB 1o (OpPMeE PacCTAHOBKH 103, a, 0, B puc. 4.2 (He Ooiee ABYX aHKEPOB
B pALy) C yCIIOBHEM coOmoieH A TpeboBaHuii . 5.16.

Oepanuyenue NPUMEHUMOCHU  MEMOOUK —C653GHO €  PAOOM  YCAOBHOCHEl,

3aNOMCEHHbIX 6 paszoene 5 npu oyenke pacnpedeneHus YCUnuil 6 epynne aHKepos, d
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MaKdice NPUMEHUMOCHbIO NPeOCMABNCHHBIX YOPMYN 6 pazdene 6 moabko Oisl AUHEHOl
paccmanogku  ankepog. Tak Ons Ycroéuit  paccmanosku no  kpyzy mpebyemcsi
OONONHUMENbHASL  KOPPEKMUPOBKA — PACUENHbIX  YCI06Ull, He  NpedyCMOMpPEeHHAs
Hacmosuum nocoouem.

4.8 TIpoYHOCTD CIIETINIEHUA KIIEEBBIX AHKEPOB CIIEAYeT HPHHUMATh C YYETOM

TEMIEPATYPHOTO PEKUMA IKCILTYATAL[MH, KOTOPbIM BKIIHOYAET OLECHKY MAKCHMAIbHON
KPaTKOBPEMEHHOM U JUIMTENBHOM TEMIEPATYPhl AHKEPHOIO KpEIUICHUS. [IIHUTENbHYIO
TEMIIEPATYPY 3KCILTyaTalluH CIEAYET MPHHUMATh KaK CPEAHIOI0 32 CYTKH TEMIIEPATYPY
aHKEPHOTO KPEIUICHHUS 32 HanOoJIee HeOIaronpysATHBIA ICPHO,
C yyemom xapaxmepucmux menionposoOHOCH MEMREPAMYPA IKCHITYAMAYUYU KIeeEbiX
anKepo§ 6yoem xapakmepuso8amvCsi MEeMNepamypol CMaibHeIX S1eMEHN08 AHKEPHO20
Kpennenus. Xapakmepucmuxy cyennienusl Kieegulx aHKepos OO0NHCHblI NPeOCmagismobCs
npouseooumenem ¢ y4emom MmeMnepamypHo20 pexcuma, Onsi KOMopoeo >mu aHKepol
npeonasnayenvl. Tlokasamenu cyenienus: KOHKPEMHO20 K1eego20 COCMAga ¢ HemoHoM
YCMAHAsRUalomMcst Ha OCHOGE UCHLIMAHUI 6 TA0OPAMOPHBIX YCI0BUSIX 3a ONPeOeNeH bl
nepuoo 6pemenuy 1 npU ONPeoeeHHbIX MeMHepamypax.

4.9 HopMaTHBHBIEC H PACUETHBIC CONPOTHUBIICHHA OETOHA OCHOBAHMA M €I0 HAYAJIbHBINA
MOAyJb ynpyroctu npuHuMarotea no CIT 63.13330 B 3aBucuMocTH OT Kiiacca GeToHa o
npoYHOCTH HA CxkaTue. Hopmupyemsie cormacHo CIT 63.13330 xapakTepHCTHKH TLKEIOTO U

MCJIKO3CPHUCTOTO 6CTOHa, HCIIOIB3YyEMBIE IIPH PACYCTC AaHKCPHBIX erl'ﬂ'[el—llfll‘;l, TMPUBEACHDBL

B Tabmine 4.1.
Tabnuua 4.1.

HopmarusHOe conpoTHBicHHE GETOHA MPH CKATHH Ry, MITa; PacueTHOE CONPOTHBICHHE

B apaKTepHCTIR GeTona mpu cxaruu Ry, MIa, 3Ha4eHns HaYambHOTo Moy ynpyroctd Gerona Ey, T'Tla npu
k7acce GETOHA NO MPOYHOCTH HA CKATHE

B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
Rbn 11 15 18,5 22 255 29 32 36 39,5 43
Rb 85 11,5 14,5 17 19,5 22 25 27,5 30 33
Eb
- TSDKEJIBIH OSTOH 24 27,5 30 32,5 345 36 37 38 39 39,5
- MEJIKO3EPHHCTBII 19,5 22 24 26 275 285 - - - -
GCTOH ECTECTBEHHOTO
TBEPIACHUA
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Jononnumenvhvie koa@pduyrenmer ycnosuti padomer 6emona no CII 63.13330 ne
VUUMBIBAOMCS. BausHue He2amusHulX (YAKmMOpo8 HA HeCYWyto CHOCOOGHOCMb (HKEPHBIX
KpenneHuil y4umol8aencs npyu HOPMUPOSAHUU PACHEMHbIX XAPAKMEPUCTIUK AHKEPOS.
4.10IIpu pacueTe aHKEPOB BCEX THIOB NPH MAaKCHMAJIBHOM TEMIIEpaType
skcruryatauuu Beiie 50 °C, cremyeT yIHTBIBATh CHIDKEHHE TIPOYHOCTHBIX XapaKTEPUCTHK
oetona cormacuo CII27.13330, ymMHOXKas pacyeTHblE M HOPMATHBHBIC COTIPOTHUBIICHHUS
0eTOHa HA COOTBETCTBYIOIHE KOd(huimeHTs! yenoBus padotel. HopMupyembie cOracHo
CII 27.13330 snavenms koddpdurpenta ycioBuil paboTel 00BIMHOTO GETOHA MPU CIKATHH U

BBICOKOTEMIIEPATYPHOM HarpeBe NPUBE/ICHBI B Tabnuue 4.2.

Tabnuua 4.2
Bun Harpesa Koaduumenr ycnosuit paboTs 00bIMHOTO GETOHA IPH CHKATHH Yy, TPH
TeMmeparype Harpesa 6eTona °C
50 70 100 200 300 >500

KpatkoBpeMeHHB1iH 1,00 0,90 0,85 0,80 0,65 -
JUHTe b Hb1iH 1,00 0,90 0,85 0,80 0,50 -
JUTHTe bHBIH C YBIOKHEHHEM 1,00 0,65 0,40 0,60 - -
KparkxoBpeMeHHBII B Boge 0,97 0,85 0,65 - - -
JU11 MpOMEKy TOUHBIX 3HAYCHMI TEMIIEPATy P 3HAUCHHS KO3 HIHCHTa IPHANMAFOT N0 HHTEPIOJLILIMH

4,11 BeronHoe OCHOBaHHE B OOLIEM ClIy4ae CICAYeT MPHHAMATH C TPEIIHHAMH.
YUUTBIBATE OTCYTICTBHE TPEIIUH B 30HE YCTAHOBKM AHKEPOB JOITYCKACTCS TONBKO HPH
COOTBETCTBYIOIIEM PACYCTHOM OOOCHOBAHMH (PacdeT TPEIIHHOCTOUKOCTH COTJIACHO
CI1 63.13330) u mocie TpoBeAEHHA BU3YyalIbHOTO 00cmenoBanus cornacHo I'OCT 31937
JUISL BBIABIIEHHS TOIKCIUTYATALIMOHHBIX (TEMIIEPaTypPHO-YCaT0YHbIX) TPEIIHH.
Pacuemnvie xapaxmepucmuxu awkepog 8 OCHOBAHUU ¢ MpewjuHaMu U 6e3 mpeuguH
MO2Ym uMems cyujecmeennoie omaudus. I10smomy cneyuansHo onpeoeneHsl YCioeus,
MpU KOMOPYIX OCHOBAHUE MOJICET PACCMAMPUBAMBCS KAK OCHO8AHUEe 6e3 MpewuH.
Ipumep 1: mpennonaraemeie TEeMIEPAaTypHBIE YCIOBHA JKCIUTyaTALlMH XHMHIECKOTO
aHKepa BKIOYAIOT JKCIUTyaTAIMIO B HamOollee XapKHil JeHb CO CPETHECYTOUHOH
TemmepaTypol +27°C, mpu 3TOM COIJIACHO TEXHHYECKMM YCIOBMAM 3aKpEIIIEMOE
TEXHOJIOTHYECKOE OOOPYJOBAHHE MOXKET IPHBECTH K HArpeBy OIIOP M AHKEPHOTO
kpemwnenns 10 +40°C B Teuenue 48 vacoB u +80°C B TeueHue 6 4acoB. YCTAHOBKA M
SKCIUTyaTalMd IPeAyCMOTPEHbI B HOPMAIBHBIX YCIOBMsix. OcHOBaHmWe - OetoH B25,

Kpemienve mmaibkod M10. Ilpom3BoguTeneM MPEACTABICHBI XAPAKTEPUCTUKH
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CLETJIEHHS XHMHYECKOTO aHKepa Ui Pas3iIHMYHBIX TEMIIEPATypHBIX pe:kumoB (Tadmuiia

4.3, 4.4). TpebyeTca onpeAeauTs PACYECTHBIE XAPAKTEPUCTHKH OCHOBAHHUA H CLEIUICHHA

XHMHYECKOTO aHKEPA IS AAJIbHEHIINX PaCUECTOB.

Ta6numa 4.3 — [IpexyCMOTPEHHBIE TEMIIEPATYPHBIE PEXKUMBI JJIST KJIEEBOTO aHKEpa

(TprMep)
. MaxcumanbHasa MaxkcumanbHas
JlomyCTUMBIH
. JUTHTCIIbHAA KPaTKOBPEMCHHAS
TeMmneparypHbIH pexuM JHATIA30H H3MCHECHHSA
o TEMIEpaTypa TEMIIEPATypa MPH
Temmepatyp, °C o o
akcmnyartanuy, °C sxcruyaranuu, °C
Temneparypasii pexmm [ -43 ... +40 He Oonee 24 40
TemmeparypHslit pexxum [V -43... +80 He 6oee 50 80
TemmeparypHsii pexum V -43... +120 He Gonee 72 120

Ta0onuna 4.4 — HopMaTHBHOE CLEIUIEHHE T, KJIEEBOTO aHKepa (TIpHMED)

AHKkep KieeBoii (tum 1)

IImunska ISO

M8 | MI0 | MI2 | MI6 | M20 | M24 | M27 | M30

1.1. HopMaTuBHOE COIMPOTUBICHHUE KICEBOT0 aHKepa ¢ OetonoM B25 ¢ tpemunamMu Ty, (HA)

|| Cyxoltmmmmamnit | 0 5o | ss | ss | 55 | 55 | 65 | 65
TemmnepatypHbIi OeToH
pexam I YCTaHOBKA B
“40°C 24°C) BOZOHAIIOTHCHHEIC 4,0 4,0 5,5 5,5 - - - -
OTBEPCTHS
| Gyoftmemmti | o a5 L 40 | 40 | a0 | 40 | 45 | a5
TeMnepatypHbIi 6eToH
pexum IV YcranoBka B
80°C /50°C) BOJIOHATIOTHCHHBIC 2,5 3,0 4,0 4,0 - - - -
OTBEpCTHA
|| Cyoltmmmmanii |, 0,5 | 30 | 30 | 30 | 30 | 35 | 35
TemmepatypHbIit beron
pexum V YcranoBka B
(120°C /72°C) BOJIOHAIIOTHCHHEIE 2,0 2,5 3,0 3,0 - - - -
OTBepCTHA
1.2. HopMaTtuBHOE CONMPOTHBICHHE KICCBOIO aHKepa ¢ 6eTOHOM B25 6e3 TpeluH T, e (H/MmY)
|| Cyxolmmmanamii |, | 2 | 2 11 10 9
TemmnepatypHabiit OeroH
pexum I VYcranoska B
“0°C 24°C) BOJOHAIOJIHCHHEIC 7.5 8,5 8.5 8,5 - - - -
OTBepCTHA
| Cyoit mpniamt | g 9 9 9 9 85 | 75 | 65
TemneparypHbri 6eTon
pexxam [V YcraHoska B
B0°C /50°C) BOJOHATOIHCHHEIC 5,5 6,5 6,5 6,5 - - - -
OTBEpCTHA
| Gyoftmmmanamii | oo oo s | 65 | 65 | 65 | 55 | s0
TemmeparypHbIit 6eroH
pexuam V YcraHoBKa B
(120°C /72°C) BOJOHAMOTHCHHEBIC 4.0 5,0 5,0 5,0 - - - -
OTBEPCTHA
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s obwero ciaydas, KOrga HE MOTYT OBITh BBIACTCHBI 30HBI TAPAaHTHPOBAHHOTO
OTCYTCTBHS TPEIIMH B OCHOBAHWH, IPHHUMAIOTCA XaPAKTCPUCTHKH aHKEPOB IIPU
VCTAaHOBKE B OCHOBAaHHE C TpPEMMHAMH. MaKcHMajbHBIC TEMIIEPATYphl B JAAHHBIX
VYCIOBHAX OMPEAENSIOTCS TEMIIEPATYpOH AHKEPHOTO KPEIUIEHHA CO  CTAIbHBIMH
anemenTtamu: +80°C — MakcuMaibHas kpaTkoBpemeHHas, +50°C — murenbHas (Cpemrist
Temmepatypa 3a Haubonee HeOnaronpusTHeie cyTkd = (40°C- 184 + 80°C-64)/24u). Tna
VKa3aHHBIX TEMIIEPATYp MPUCMIICMBIM SIBISIETCS TEMIEPaTypHeld pexmM [V
JKCIUTyaTalil KJICEBBIX aHKepoB. HopMmaTHBHOE CLEIUIEHHE KJIEEBOTO aHKEpa
TPHHUMACTCA 1.~ 3,5MIla; HOPMATHBHOE COMPOTHBJICHHE OETOHA OCHOBaHHA A B25
TIPHHUMAETCA C YY€TOM BBICOKOTEMIEpaTypHOro narpesa 10 +80°C Ry,=18,5MIIa-0.88
= 16,3MIla.
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5 OTIPEJEJTEHAE YCHJINI B AHKEPAX

5.1 Vcunusa B aHKEPHOM KpEIUICHHH (BHEIIHWE CHIIBI) CIEAYET OTPEICTsTh H3
O0IEero CTaTHYECKOTO pacdeTa IPHKPEIUIIEMOM KOHCTPYKIMM (CHCTEMEI). Pacuer
AHKEPHBIX KPEIUICHUMH 10 TPOYHOCTH M SKCIUIYAaTAHOHHOW MPUrOJHOCTH (IO
JehopMaImaM) CIEAYET BBINONHATH, HPHHHMAs PACYCTHbIC W HOPMATHUBHBIC 3HAYCHHS
HArpy30K M COOTBETCTBYIOIIHE MM KoddduitnenTsl Hame:kHocTH cormacHo ['OCT 27751
u CIT 20.13330.

Brewnue cunvl Ha aHKepHoe Kpenienue:

N — pacTarusaromas cusia, AeHCTBYIOINAs BAOIb OCH aHKEPA,

V' — caBuraromas cuia, AeHCTBYIOINAA NEPIEHANKYIAPHO OCH aHKEpa,

M — ¥3rHOaAIONINi MOMEHT;

T — XpyTAIIMI MOMEHT.

5.2. BHyTpeHHHE yCHITHS B aHKEPHOM KpPEIUIEHHH CIIEAYET OMPEAENATH C Y4ETOM
KOHCTPYKLMH aHKEPHOTO KPEIUICHHUS AN KaKJOTO aHKEPA B OTHETBHOCTH, a TAKKE IS
TPYImIBI AHKEPOB, pAaOOTAOMMX COBMECTHO II0 COOTBETCTBYIOIIEMY MEXaHH3MY
paspymueHus (AaHKePHOH TPYIINIB).

Buympeunue ycuius ¢ QHKePHOM KpenieHuu:

N, — PaCTATHBAIOIIEE YCUITHE B OAUHOTHOM aHKEPE;

Van — CHBHTAIOIICE YCWINE B ONUHOYHOM AHKEPE;

N sor — CYMMapHOE PACTATHBAIOIIEE YCHITHE B AHKEPHOM IPyTIIIE;

Van.tot — CYMMapHOE CIBUTAIONIEE YCHIIHE B AaHKEPHOH rpyIIe.

5.3. Ycunus cxatus JOJDKHBI TIEPEJABATHC HETMOCPEACTBEHHO HA OCTOH, MK
TIOAJIMBOYHBIE COCTABbl, 3ANOMHAIONME 3a30p MEXKJIy ONOPDHOH IUIACTHHOH H
OCHOBaHHEM. [IpuMeHEHIE aHKEPOB B KayeCTBE IOCTOSHHBIX OIOPHBEIX 3JIEMEHTOB A

Tiepeayul YCHUIIHH C3KaTHsA Ha OCHOBAHHE PACYETHOH METOJUKOM HE MPEAYCMOTPEHO.

Ornpeaesienye ycuiinii B aHKepax MpH pacTsikeHHH

5.4 Ins pacuyeta aHKEPOB IIPH JEHCTBHH OCEBOH pPACTATHBAIOIICH CHIIBI
OTPEICACTCS PACTATHBAOMIEE YCHIHE B HAHOOJEE HArPY:KEHHOM AaHKepe Ny, max,
aTakke 3HAYCHHE CYMMAapHOTO PpACTATHBAIOWIETO YCHIMA N, . ACHCTBYIOMIETO

B QHKCPHOU TpyIe, W €ro 3KCIEHTPUCHTET €y, €yz OTHOCHTENIBHO LIEHTPA TAXKECTH
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aHKepHOH rpynmsl. IIpu 5ToM B paccMaTpHBaeMyI0 aHKEPHYIO IPYIINy BKJIIOYAIOT TOINBKO

pacTAHyThble aHKepHI (CM. puc. 5.1).
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o ) N an,?2 ]Van’ i
3. T o y
Na ’ro‘r / Nf f
| 9] // 7% / 7 //// //
0,55,
53 S;
C.3. - excaman zona
& | e NI .
H : HJI - HellmpatoHaA Uiz
|
‘ ® @ - pacmacuearuias HazpysKa Ha aHkKep
Sl
HJ e @107 = "GP' = HeHRIP RIANCECIHU SPVIINDI AHKEPOE
? ? P X - mouxa npuiodcenus pagrooelicnievioiyei
J’LWLL ¥ CUTDL PACTIANCEHUA

N{m,zot = Z Nan,i Nan,max = Nan,l

Pucynok 5.1 — ITpumeps! paciipeeneHus pacTATUBAIOIIUX YCUINN B aHKEPHOH
rpymrme:
a — 3KCLIEHTPUCUTET B OJJHOM HAIIPABIICHHUH, BCE AHKEPBI PAaCTSIHYTHL,
0 — DKCLIEHTPUCUTET B OJHOM HATPABICHUH, PACTSDKEHUE TOIBKO ISl YaCTH
AHKEPOB; 6 — OKCLHEHTPUCUTET B IBYX HAMPABICHUSIX, PACTHKEHUAE TOIBKO A

HJaCTH aHKCPOB.

5.5 Ycws B aHKepax B OOIIEM Cllydae OMpPENCISIOTCA M3 YCIOBHM PaBHOBECHS

BHEIUHUX W BHYTPEHHHX CHJI B Yy3/le AHKCPHOTO KPEIUICHMA U ypaBHEHUH,
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ONpeJEIONMX pacupenenacHue AedopManuii [0 OMOPHOM TNJIACTHHE KPEMEKHON
JETaln.

5.6. PacnpeneneHue ycHnuii B aHKEPHOM KPEIUICHHH MOXET OBITh OMPEICIICHO
PacdeToM METOZOM KOHEUHBIX HIEMEHTOB, HCXO/S U3 CIICYOIIUX IIOTOMKEHHII:

- MOZydb YHPYTOCTH 3NEMEHTOB KPETeKHOM NETaa NPHHUMACTCI C YYSTOM
MPHUMEHAEMBIX [UI €€ H3TOTOBIICHHUS MaTCPHAJIOR;

- aHKephl M KOHTAKT ONOPHOM TITACTHHBI C OCHOBAHHEM MOZIETHPYIOTCA
OJHOCTOPOHHHMH YTPYTHMHE CBA3sAMHU (KD 0ZHOCTOPOHHEU YIpyroif CBs3H), IPH ITOM
CBA3H MOJCNUPYIOIME AaHKEPH pPabOTAOT TONBKO HA PAaCTKEHHE, a KOHTAKT C
OCHOBAHUEM — Ha CXKATHUE;

- IJIA1 JNEMEHTOB CBSA3¢H TOJDKHBI OBITh 33JaHBI 3HAYEHHA XKECTKOCTH, HPH TOM
JKECTKOCTh AHKEPOB IPHHUMAIOT 10 5.8, a KOHTAKTa C OCHOBAHHEM - 110 5.9.

- JOIMyCKAeTCAd MOASIHPOBAHIE OCHOBAHUA OOBEMHBIMH KOHEYHBIMH 3JIEMEHTAMH C
pelmeHHeM KOHTAKTHOM 3aJaud, JOIYCKAIOMEH OTPhIB OMOPHOH IUIACTHHBI OT
ocHOoBaHUA. [IpH 3TOM OETOH OCHOBAHHS CIEAYET MPHHUMATH, KaK YIPYTHI MAaTEPHAIT C
HAYaJIbHBIM MOAyJeM yupyrocta 0,6/,

5.7. XecTkoCTh aHKEPOB AT OIPEAECIIEHHA PACYETHBIX YCHIMH IPH PacTAIKCHUH
Can (kH/M) onpememstroT 1o popmyie:

Can = CN,O Vs » (51)
rae Cyo — ’KECTKOCTh aHKepa JIJIs PacueTOB MO BTOPOH IPYIIE MPeAENbHBIX COCTOSHUM,
ompeaesieMas 10 11.7.9 HACTOAIETO IOCOOWA B 3aBUCHMOCTH OT XapaKTEPHUCTHK
ne(hOPMATHBHOCTH KOHKPETHOTO AaHKepa NPH KPATKOBPEMEHHBIX Harpy3kax. Jlma
XHMHYECKHX aHKEPOB 3HAYCHHS JKECTKOCTH MPHHUMAIOTCA NPH MHHUMATBHBIX
HOPMHPOBAHHBIX TEMIIEPATYPaXx;

V45 — KO3 PUIMEHT MPUBEACHUS K PACYECTHOM XKECTKOCTH, TIPHHUMAaeTes 1,5,

XKectkocTh (HOZATAMBOCTE) BCEX AHKEPOB B COCTABE TPYINIBI HPHHHMAETCS
OJMHAKOBOM.

Jlns mpeABapHTEIbHBIX PAcYETOB, KOTAA HE BHIOPAH KOHKPETHBIM THII M Mapka
AHKepa, €T PacUETHAS KECTKOCTh MOKeT ObiTh npuHATa Cy (kH/M) mo dopmyme:

. L - Aan
hef ’

G=9 (5.2
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rae  Ag, — IDIOIAAL CEYCHHUA AHKEPA, BBIUUCIAEMAd IPH €0 HOMHHAJIBHOM JHAMETPE
Grnom
her— 3hdexTUBHAL ITTyOHHA 3a1€TKH aHKEPa,;
E; — Monmyns ynpyrocty crany, npuHAMaetcs 200 000 Hin;
¢ — k03 HuIHEeHT, MPUHUMAEMBIH B 3aBUCHMOCTH OT THIIA aHKEPa:
0,15 — ny1st pacIOPHBIX MEXaHHUUECKUX aHKEPOB;
0,15 — n1st aHKEPOB € YIIUPEHHUEM;
0,4 — nna caMOHAPE3aA0IMMX AHKEPOB-BHHTOB;
0,5 — Ay XUMHUYECKUX aHKEPOB.
s pacueToB 110 e OpMAIMOHHON MOJENH ONpPEACIIIOT IPHBEACHHBI MOIYITh
nedopmarmit ankepa k., o gopmyne:

E =C hy 53
an” “an A H (D)

s mpenBapuUTENbHBIX PacueTOB MPHBEACHHBIN MOAYNH aedopmamuii aHkepa E,,

OTIPEIETLIOT 10 hopMyTe:
Eanz(p'Esa (54

O0o3HavYeHH B JOPMYIIaX CM. BBIIIE.

Ecmu sxecTKOCTD, BRIOPAaHHOTrO MO pe3ynbraTaM pacyera aHkepa C,, , OTIHYAETCA
ot BenuuuHbl (y, TPUHATOH AN TPEABAPUTENBHBIX pacyeToB Ooyee, yeM Ha 30%
pacueTHBIE YCHITHA CIIETyeT YTOUHUTD, HCTIOINB3Ys )KECTKOCTH IPHHATOTO aHKEPA.

5.8. Kosduument sxectrocTr ocHoBarua C, (ko3dduument nocrems, H/mm®) wm

pacteTa aHKEPHBIX KPETUICHHH Clie/TyeT BEIUUCIATE 10 (hopMyIre:

C,= O'ngb , (5.5.2)
rre Ej, — Ha9aabpHBIH MOYIb YIPYTOCTH OETOHA,
A — mnomane cxaToit 30HBI OETOHA IO OMOPHOH MIHTOIA.
JlomyckaeTcst MpUHUMATh ocpeaHeHHoe 3HadeHue C;, o popmyite:
C,=20 v Ry, (5.5.9)

B KkauecTBe pacyeTHON AMArPAMMEI COCTOAHHA OCTOHA, ONPE/C/IAIOINCH CBS3b

MEKY HANPSKCHHAMH M OTHOCHTEIBHBIMH JeDOPMALMSIMH Ui pacucTa aHKEPHBIX
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KPEIUICHHH CIIEAyeT HWCIONb30BaTh ABYXIIMHEHHYI0 OHATPAMMY COCTOSHHS CYKATOTO
6erona mo 6.1.21 CII 63.13330 (cm. puc. 5.2).
3Ha4yeHHe MPHBEICHHOTO MOy AedopMarmii 6eToHa £ .y IPUHHMAIOT
Eypeg = R—b, (5.6)
€1
3Ha4YE€HHUA OTHOCHTEIBHBIX JeopMalMil &;;, &p; HTPUHUMAIOT, OTBEYAIOIIUMH

HETIPOAOIDKUTEIFHOMY JE€HCTBHIO HArpy3ku. [y Tsokenoro OeToHa IPUHHMAIOT & =

0,0015; mns menko3epHUCTOTO - £5; = 0,002; £, = 0,0035.

Cp

Rb
i
|
1
|

AN i .

Ty (Sb) = Eb,redgbvb

|

1
arctankly ., &,
|
Epy— 00015 Epp= 0,003

Pucynok 5.2 — PacueTHasd auarpamma Jie)opMUpOBaHUs OCTOHA OCHOBAHUSA TIPU
C>KaTUM
JomyckaeTcsl BBIIOTHATD PACUeThl C JTMHEHHON THATPAMMOM COCTOSHHA CKATOTO
0eToHa, MpUHUMass OETOH OCHOBAHMs KaK YIPYTHHA MaTepHall ¢ HAYAIbHBIM MOIYJIEM
yrpyroct 0,6F), Ipy HaNpsDKEHUAX B HeM He Ooinee Rj j,c, Berauciemsix mo 8.1.44 CIT
63.13330.
Ry 1oc npunumaemcst ne menee 1,0-R, u ne 6onee 2,5-R, 6 sasucumocmu om niowaou
CoCAmMOti 30Hb1 U YOWIEHHOCMU ONOPHOT NAACMUHBL OM KPAsi OCHOBAHUSL
5.9. OnopHyro MIACTHHY KPEMEKHOM JeTamd JOIYyCKAeTCsS MPHUHUMATh KECTKOH C
BBIIIOJIHEHHEM THUIOTE3bl IUIOCKUX CEUEHHHM, €ClHM MaKCUMAJbHbIC PAaCUYCTHHIC
HAIPSDKEHUS B TUIACTHHE HE MPEBBIIIAIOT BETHYHHBI:
R,
R, =—, (5.7)
Yer

rae R, — pacyerHoe conpotusicHue ctanu cornacuo CII 16.13330,

.1 — K03 durmenT 3anaca, pasHsiii 1,5.
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Ilpu onpemeneHHMM MAaKCHMANBHBIX PACYETHBIX HATPSKCHHH JOMYCKACTCS

OCPETHEHHE HANIPAKEHUH Ha MIMPUHE PABHOM YIBOCHHOM TONNIHHE OTIOPHOI IUIACTHHBL.
5.10. PacnipeeneHue yCUIIMN B aHKEPHOM KPETIJICHHUH [P BHIMOJIHEHHH THIIOTE3bI
TUTOCKHMX CeYeHUH MOKET OBITh OTIpeielieHo (B MOPAAKE TOYHOCTH PACYCTHBIX MOEIEN):

- mo pedopmarmonnoit Mogenu CIT 63.13330 anst ciyyast #eiiCTBHS TPOAONBHOM
CHJIBI ¥ H3THOAIOLIHX MOMCHTOB B OJTHOM HITH JIBYX TIOCKOCTAX 1m0 5.11;

- W3 YCIOBHM PaBHOBECHA BHEHIHMX W BHYTPEHHHX CHII JJI1 CJIydas AEHCTBHA
HM3rHOAIOIEr0 MOMEHTA B OJHOM IJIOCKOCTH 1Mo 5.12;

- YOPOIIEHHO U3 YCJIOBUH PABHOBECHS BHEHIHUX M BHYTPEHHHX CHJI A CiIydas
JIEUCTBHS MPOIOIBHOM CHJIBI M H3rHOAIONIEr0 MOMEHTA B OJIHOM IIOCKOCTH 110 5.13.

5.11. OmpeneneHre YCHIHA B aHKEPHOM KPEIUICHHH 10 JIe(OpMAaIHOHHOM MOIETH
CII 63.13330 Ha OCHOBE ypaBHEHHUIT PABHOBECHA BHENIHHUX CHJI H BHYTPCHHHX YCHIHU B
PAacYETHOM CEUCHUH, BBIIOIHAIOT C YYETOM CIEAYIOIMMUX MOI0KEHHI:

- paccMaTpHBAECTCA PACYCTHOE CEUYCHHE II0 KOHTAKTy OIOPHOH NNIACTHHEI H
OCHOBAHUS,

- pacrmpeneieHHe OTHOCHTENBHBIX Xe(opMaHi OCHOBAHHA M aHKEPOB MO BHICOTE
pPACUETHOTO CEYEHHMSA AHKEPHOTO KpEIUIEHWA TPHHUMAIOT 10 JIMHEHHOMY 3aKOHY
(rMnoTesa MIOCKUX CEUCHHER),

- CBSI3p MEXKAY OCEBBIMH HAMPSKCHHAMH W OTHOCHTENBHBIMH AchopMarmsaMu
0€TOHA MPUHUMAFOT II0 PACYCTHBIM JHATPAMMAM COCTOSHUA OeTOHA 10 5.9, HE YYHTHIBASL
paboty GeToHA Ha pacTsLKEHHE,

- CBfA3b MEKAY OCCBBHIMH HANPDKCHHAMH W OTHOCHTEIBHBIMHU JaedopMauusMu B
aHKEpax MPHHUMAOT JHHEHHOH ¢ NIPUBEJCHHBIM MOIYJIEM YIPYIOCTH aHKEpa, HE
YUYUTHIBAS PA0OTY AHKEPOB Ha CKATHE;

- 3HAYEHHA BHEMIHEH CKMMAIOLIEH MPOJOIBHOM CHIIBI, CKUMAKOIIUX HANPSOKEHHH U
nedopManuii cxkaTHA OETOHA MPUHHUMAIOT CO 3HAKOM «MHHYC);

- 3Ha4YeHHA BHENIHEH pacTATHBaromeH MpoIOIbHON CHIIBL, 4 TAKKE PACTATUBAIOIINX

HAIPsDKEHHI U JeopManmii IPHHHMAIOT CO 3HAKOM KILTOC.
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Pucynok 5.3 — CxeMa pac4eTHOro C€UCHHUS aHKEPHOTO KPETUICHUS C JKECTKOM

OMOPHO# IIACTHHON MPH pacyeTe Mo AehOPMAIIMOHHOM MOICITH.

Ilpy onpeneneHuy YCHITHN B aHKEPHOM KPEIUICHHH 10 e(hOPMALMOHHOI MOJEH B

o0meM ciaydae (cM. PUCYHOK 5.3) HCTIONB3YIOT:
- YPaBHEHHsA PAaBHOBECHA BHENIHHMX CHII H BHYTPEHHHX YCHIIMH B HOPMaJbHOM

CCUCHHH DJICMCHTA.

Mx :ZGbi 'Abi leu +chi 'Aan .stj 5 (58)
i J
M, =364 Ay Zyy+ D 6y A Zy s (5.9)
(5.10)

J
N:ZGM 'Abi +zcsi .Aan ;
i J

- YPaBHEHHS, ONPEIEILIONIHE pactpeaeieHHe e(hOpMAIHIi M0 CEYSHHIO YIIEMEHTA!

1 1
gbi:£u+_.bei+"_‘Zbyi; (5.11)
x y
1 1 (5.12)
e, =¢,+—2L +—Z_ .
si o r 5Xf r syj

x ¥

- 3aBUCUMOCTH, CBA3BIBAIOINNAC HATIPSDKCHHA H OTHOCHTCJIBHLIC I[C(t)OpMaI.lI/II/I OeToHa

H apMaTypsl:
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[ :E,,),Ed~eb,. -v,,,; (513)
=F .g.. 5.14
Og=EgegVy. (.14)
B ypasuenusix (5.8) — (5.14):
M, M, — wn3rubaromme MOMEHTHI OT BHEIIHEH HATPY3KH OTHOCHTENLHO
BHIOPAHHBIX M PAcIiONaracMbIX B IPENENaX PacueTHOIO CEYEHWs KOOPAHHATHEIX OCEi

(cooTBeTCTBEHHO AeHCTBYOIMUX B IIOCKOCTIX XOZ u YOZ wiM HapaulebHO HM),

oTpeeTIeMbIe IO (hopMyIaM:

M, =M,+N-e,. (5.15)
M, =M, +N-e,. (5.16)

31€Ch
M4, M5 — ©3rudaromue MOMEHTH! B COOTBETCTBYFOIIHX TNTOCKOCTSX OT BHEITHEH

HArpy3KH, OIPeIeieMble U3 CTATHYECKOTO pacueTa KOHCTPYKIHUHY;

N —pojionbHas cula OT BHENIHEH HATPY3KH;

€, €, — DPacCTOAHHMA OT TOYKHM IPHIOKEHHA MPONONBbHOM cmisl N 10
COOTBETCTBYIOLIMX BEIOPAHHBIX OCEH;

Apis Zpyiy Ly, Opy — TIIOMAB, KOOP/IMHATEI IEHTPA THKECTH i-TO yUIacTKa OETOHA H
HANPSDKEHUE HAa YPOBHE €T0 LIEHTPA TSHKECTH,

Aaw Zsy, Zgy;, Oy — IIIOMAAB, KOOPIHHATHI EHTPA TAUKECTH j-TO aHKEPa (CTAIBHOTO
JJIEMEHTA) U HAMPSIKEHHE B HEM;

&, — OTHOCHTENbHAA AeOpPMAIMA BOIOKHA, PACMONOKEHHOIO HA TEPECCUCHHH
BBIOpaHHBIX oceli (B Touke 0);

1 1

I, . KPHBU3HA MPOJOJIBHOH OCH B PacCMaTPUBAEMOM MONEPEYHOM CEYCHHUH
JJIEMEHTA B IUIOCKOCTAX JAECUCTBUA U3rHOAIOIUX MOMEHTOB M, u M,

E}, req — MIpUBEICHHBIN MOIYIIb Aedopmarmii GeToHa mo 5.9;

E 4, — IIpuBeICHHBIA MOy b AeopMarmii aHkepa o 5.8;

Vi — K03 hHLHEHT ynpyrocTd u yueta paboThl OETOHA i-r0 y4acTKa;

Vi — k03¢ duipeHT ydera paboThl i-ro aHkepa.
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3HaueHUA KOYGUIHEHTOB Vj; U Vy; ONPENENIOT KaK COOTHOIIEHHE (DAKTHYSCKHX
HAMPSKCHUI, COOTBETCTBYIOIIMX BBHIUHCIICHHBIM JepopMamusM MO AdHAarpaMMam

COCTOSHHI, H TCOPETUUECKUX HANPSKEHUH B IMHEHHOM OCTAHOBKE MO (hOopMyJIaM:

.
Vo= (5.17)
Eb,red €
. 5.18
Vi = L ( )
» E{m "B

B npoyecce pacuema no Ouazpammam COCMOSIHUSL YUUMBIGAEMCS], 4MO akmuyeckue
HANPAXCEHUsL 8 PACMAHYMOM Gemone u COICAmvlx aHKEpax pagHvl HYMio, Ymo omeevaem
OOHOCMOPOHHEMY XAPAKMeEPY padOMol KPENEJICHbIX DIEMEHMO8 U OCHOBAHUSL 8 AHKEPHOM
KpenneHuu.

Pacnpenenenne ycuiui B aHKEPHOM KPEIUICHHH NPOU3BOJBHONW (OPMBI, Ha
KOTOpPOE JEHCTBYIOT M3rHOArOIME MOMEHThHI JBYX HAIMpPABJICHWI M NPOAONBHAS CHIIA,

ONPEJIEIAIOT M3 PEINEHMs CUCTEMBI ypapHeHuid (5.8-5.10) ¢ ucnonp3zoBanueM (5.11-5.12):

1 1
Mx:Dll‘r*"‘Dlz‘*"'DB'so; (5.19)
x ¥y
1 1 5.20
My:Dlz',T"'Dzz‘*“LDzs'So; ( )
x h%
(5.21)

1 1
N=Dy-—+Dy-—+Dy¢,.
7, r,

X v
Kectroctrpie xapakrepuctuku Dij (i,j = 1,2,3) B cucreme ypasaenuii (5.19) —

(5.21) onpenensirot mo popmynam

D11 = ZAbi 'ngi 'Eb,red *Vpi +2Aan . Zszxj . Ean; (522)
4 J
Dy, =2Abl. .Z}fyi “Ey o Vi +2Aan .ZSZM_ B, : (5.23)
i J
Dy, = ZAb’. “Zpi Ziyi " Epred " Vi +ZAM Z Ly Eans (5.24)
‘ J
D13 = ZAb[ 'bei 'Eb,red "V +2Aan 'stj 'Ean 5 (5.25)
i 7
Doy =2 Ay Zii Eppod " Vir + Dy Aay Zoy  Eoy (5.26)
i j
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Dy = ZA'm:Eb,red Vi +2Aan By, (5.27)
i i
O6Go3uauenuns B hopmynax cm. seime. [Ipumep peanusauuu cM. [Ipunoxenune B.
5.12. Yeunusa B aHKEPHOM KPEIUIEHHMH C JKECTKOH OTOPHOMH IIACTHHOM IJIS CITydast
JEHCTBUA HM3rHOAIOINEr0 MOMEHTA B OAHOH IUIOCKOCTH JOIyCKAETCS OHPENENATh H3

YCIOBUH PaBHOBECHSA BHEIIHWX W BHYTPECHHHX CHJI H THHOTE3bI TUIOCKHX CEYECHHH (CM.

PHCYHOK 5.4).
i
¥
M
/-A\ le
Na‘n,ﬂzo Nm,z
7 1/ ?;E/ oL 1z
/1 S ,
LN RIS, %% /445//?///,5/
N, = I
=1
! [
M
x/3 I | &1
SLZ
&y /

PucyHok 5.4 — CxeMa yCHITHIA ¥ 3ITIOpa pacnpeaencHus aepopManuii B pacueTHOM
CEYECHUH AaHKEPHOT'O KPEIUIEHUS C SKECTKOM OMOPHOM MIACTHHOM NPH ACHCTBUM

A3rU0aroIero MOMEHTa

I1py 5TOM BBICOTA CXKATOMH 30HBI ONpEEsieTcs 110 popMyne:

J2-a, (7, +z,)+4 -2 (5.28)

X = s
aE

rae og — koaddurment (1/m), BEMHCIAEMBIH 10 HopMyIIe:
b‘b,red ) b
C,, 'hef n

(5.29)

aE:

31€ech £}, g — IPUBEOCHHBIN MOTYTH Aedopmarmii GeToHa 1mo 5.9;

b — mmprHa OTIOPHOM TIIACTHHBL,
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C 4y — JKECTKOCTH aHKEpa 10 5.8;

hy— >0 dexTrBHAL ITyOHHA 3a1€ITKN aHKEDA,

1 — KOJIMYECTBO aHKEPOB B PAMY (B TUIOCKOCTH HEPIEHAMKYJIIPHON IUIOCKOCTH
JIEMCTBYIOLIETO MOMEHTA);

Zj, Z — PAcCTOSHHE OT PACCMATPHBAEMOTO PAJA AHKEPOB 10 HAHOOIEE CKATOM
IPaHy ONOPHOH ILTACTHHEI (CM. PHCYHOK 5.4).

Yceunue B pacCMaTpUBAEMOM PAIY aHKEPOB IIPH STOM OMPEALISIOT IO (POPMYIIE:

N - M _ (5.30)
anl x Zz—x x >
Zlf,’ +—= Z, ——
3) z,—x 3
- 5.31
NarlZ = Z2 = ']vanl > ( )
Z =X

rae M — A3THOAIOIINI MOMEHT OT BHEIIHHX HATPY30K.
Jlns cmyvas ydera TONBKO KpaWHETO psAja aHKEPOB BBICOTA CXKATOH 30HBI

OIPEAENAETCA H3 YPABHEHHUS:

JZoag -z, +1-1 (5.32)

- >

[29%
Ycunue B kpaiiHeM pAoy aHKEPOB AT 3TOTO CIIy4Yas ONPeeiIoT o hopmyrre:
M (5.33)
Ny = (Z _x/3)7
1
O603HaueHus B POPMYIIax CM. BEILIE.

5.13. OmpepeneHue ycHIMH B aHKEPHOM KpEIUIEHMM C >KECTKOM ONOpHOM
IUTACTHHOM JJIA cIydas JeHCTBUA MPOIONBHOM CHIBI M M3THOAIOMIETO MOMEHTA B OJHOM
TUTOCKOCTH MOJKET OBITH BHIIIOJIHEHO YIIPOIICHHO H3 YCIOBHH PaBHOBECHS BHEITHHX
M BHYTPEHHHX CHJI (CM. PHCYHOK 5.5) € YIETOM CIIEAYIOIINX TTOJTOKEHHH:

- 3aBHCHMOCTH AedopMarmii M HAmpsHKEHHH OT HEPAaBHOMEPHOTO MAABIEHMA Ha
OCHOBAHHUE IIPUHUMAETCS JIMHEWHOM, KaK I OJIHOPOJAHOTO MaTepHana;

- pacTATHMBAIOINAs CHJIa B aHKEpax, omIpejensieMas PAaCTAHYTOH 30HOH 3IIOPHI
HANPSDKEHUI, MOTHOCTHIO BOCIIPUHIMAETCS KPAHHHM PSIOM aHKEPOB;

- TOYKA MPUIOXKEHHS CHJIbI CKATHA B OCHOBAHMH IIPUHHMMAETCA B LIEHTPE TOKECTH

TPEYTOIbHOM 3MIOPHI CIKATHUS;
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- TOYKA TIPAJIO;KEHUSA CHITBI CKATHI B OCHOBAHHH YTIPOIEHHO MOXET OBITH IPUHATA
TIOZ CKATOH TPAaHBIO MM PeOPOM HPHKPEILIIEMOil AETAIH 0€3 y4eTa pa3MepoB CXKATOH
30HBI OeTOHA.

Jna crmydast, KOTJa YCHIHS B aHKEPaX OMPEACIHIOTCA YNPOUIEHHO MO PaCTAHYTOM
30HE SMIOPHI HAIPKEHHWH, BBICOTA CKATOM 30HBI B PACUCTHOM CCYCHMM MOKET OBITH
BBIYHCTICHA 110 HOpMYyIIe:

( M hj 7 (5.34)
x: 1 ————— —

roe M, N — wusrubaromuii MOMEHT H MpOJOJbHAA CHIA OT BHEIIHUX Harpy3ok
(TIOITOKUTENPHOE 3HAYEHHE COOTBETCTBYET PACTHKEHHIO, OTPHULIATEIHHOE — CHKATHIO);
h — mnuHA OTIOPHOM IIACTHHBI, Z; — PACCTOSHHE OT KPAMHEro psjaa aHKepOB 10 Hauboee

CJKAaTOM I'PaHH OHOPHOM ITACTHHBI (CM. PHCYHOK 5.5.a).

Pucynok 5.5 — CxeMa yCuiiii U 3Mopa pacnpeenenns AcpopManuii B pacueTHOM
CCUCHUM aHKEPHOTO KPEIUIEHUS C SKECTKOM OMOPHOI MIIACTUHON IIPH JEHCTBUI
U3ruOAOLIET0 MOMEHTA U ITPOOJILHOM CHITBI TIPH YIIPOIEHHOM PacyeTe:

g — TIPU BEIYUCJICHUH YCUITHI C YUETOM PasMEpPOB CKATOH 30HBI OETOHA, 6 — TO XKE

0e3 yuera cxkatoil 30Hb OETOHA,;

Vcuue B KpaHEM PsiLy aHKEPOB JUIA 3TOTO CIIy4asi ONPEACISIOT IO (hopMyIIe:

N MAN-G2=x3) (5.35)
o (z,-x/3)

O603Ha4eHwus B OPMYTIax CM. BBIIIE.
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JUi ciyuas, KOTAa YCHIHA ONPENeIIOTCA YNPOICHHO TPH TONOXKEHHH CHIIBI

CXKaTud IO TPAHBIO IPHKPEIUAEMOTO 3JIEMEHTA YCHUIIMA B AHKEPaAX OMPEACIIAIOT IO

dbopmyme:
y _MiN-z) -z (5.36)
anl le +222 >
N, =22.N_ (5.37)
an. Z anl >

I1€ z;, Z; — PACCTOSHHE OT PACCMATPUBACMOrO Psa AHKEPOB IO TOYKH HPHIOKCHHS
cunbl cxatust (CM. pHCyHOK 5.5.0). Ilpu OTCYTCTBHM BTOPOrO psijfia AHKEPOB Z,
TIPUHUMAETCS PABHOH HYITIO;

Z3 — PacCTOSHHE OT TOYKH NPUIIOXKEHUS BHEITHEW MPOJOIBHOM CHIIBI IO TOYKH
TIPHUTIOKEHUS CUJIBI CXKATUS HA OCHOBAHHE (CM. PHCYHOK 5.5.0);

OCTaTbHbIE 0003HAYECHHUSA CM. BBIIIE.

5.14. Ilpu pacyeTe aHKEPHBIX KPEIUIEHUH JOJLKHBI YYUTHIBATHCA AOTIOTHUTEIIBHBIE
YCWIMA — PEaklMH OTIOpa R, BO3HHUKAIOIIUE 34 CUET HKCHECHTPHCUTETOB U U3MEHEHHUS

VCIIOBHH OITHPAHUS T THOKHX OTIOPHBIX ILTACTHH (CM. PHCYHOK 5.6).

N/2+R N/2+R

KA,

PucyHok 5.6 — CxeMbl 00pa30BaHys JONOJIHUTEIBHBIX YCHINA B aHKEPHBIX

KPEIJICHUAX

Ipumep 2. Ksagpatmas tpyba 100x100x10 mpuBapeHa K OMOPHOM IUIACTHHE
300x300mmM, TommuuHOM 10 MM B KpemHTcad K OCHOBaHMIO u3 OeroHa B30 yerhipems
CaMOHAPE3al0IUMH aHKEP-BUHTAMH (PaccTOSHHE MEXTy aHkepamu 220x220mm). B
YPOBHE aHKEPHOIO KpeTuieHust npuoxkeHst cunbt N = 10 kH, M, = 3 xHwm, M, = 10 xkHwm.

TpeGyeTcs ompefeTUTs YCUIHS PACTSOKEHHS B aHKEpax (CM. PUCYHOK 5.7).
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PucyHok 5.7 - Cxema aHKepHOro KperniaeHna 1 ero Harpy>xeHus K npumepy 2

B cooTBeTCTBMM C 06WMMU pekoMeHaauuamu locobus pacuyeT BbIMOHAETCS
METOAOM KOHEYHbIX 371eMEHTOB (CM. PUCYHOK 5.8) Ans cTasbHOl MAACTUHLI C MOLYNeM
ynpyroctmu Es = 200 000 MlMa. Ha npeaBapuTesbHOM 3Tane, Korja He BblbpaHa
KOHKpEeTHas Mapka aHKepa, 3aflaeMcsl YCMOBHbIM aHKepoM (d = 12 MM C 3heKTMBHO

rny6uHoii aHkepoBky 100 MM), onpeaensist ero XecTkocTb no gopmyne (5.2):

CO:cp E, -A, 04 200000 *H / MM2 m.1311u2

=90400 *H / Mm = 90,4 -KH/MM-
0w

Koa(h(hMUMEHT >KECTKOCTM OCHOBaHUA MpuHMMaeTca no dgopmyne (5.5.6) ans
6eToHa B30 ¢ pacyeTHbIM conpoTueieHvem J16=17MMMa:

Q =20 1sRb=20+17=340H / N3

KoodXpyLmenTb1 nocTent

PucyHok 5.8 - TpuMep hopMrpoBaHns pacyeTHOV KOHEYHO-3/1eMEeHTHO

MOZENN aHKEPHOTO KPenseHus.
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I ] | I » n ] |
340 -0.2027  -0.002025 0.002025 0.268 0536 08041 1.072 1.34 1608 1.876 2.146
HenuHeliHoe 3arpyxenue 1

3arpyxeHue 1 W3ononsa nepemeLeHnii no Z(G)
Mo3savka Clz EVHWUBI U3MEpeHns - Mu
EavHuupl nsmep eHus - Hnm3

-0.04679 -00409 -0.03506 -002922 -0.02337 -0.01753 -001169  -0005843 -0.0004675 0 0 5453 34.64 44.13
HenwuHeiiHoe 3arpyxenue 1 HenwuHeliHoe 3arpyxeHuve 1
Moz3anka HanpsbkeHwnii no Rz Yeunve N (261 EQ)
EAnHMLBI 3bKP eHns - KH/Mu2 EnHMLUbI n3mep eHuns - KH

PUCyHOK 5.9 - Pe3ynbTaTbl pacyeTa aHKEPHOro KPenaeHns MeTOA0M KOHEYHbIX 3/1EMEHTOB:
a - cxema 3aflaHust KoadhduumneHTa noctenn; 6 pesynbTaTbl ONPeAeNeHNs NePEMELLLEH NI
OMOPHON NMNACTUHbI; B - pe3ynbTaTbl ONpeAeneHNs KOHTAKTHbIX HaNpPsXXeHui (peakunii otnopa

OCHOBaHI/IFI), - pe3ynbTaTbl onpeaeneHnA yCI/IJ'II/IIZ B CBA3AX, MOAEJTNPYHOLWNX aHKEPDbI

Mo pe3ynbTaTam pacyeTa onpejesieHbl yCUNUS B aHKepax:

Tabnuua 5.1
AHKEp Yeunne Nm kH
1 0
2 55
3 33,8
4 42,9

B pesynbTaTe MPOYHOCTHbLIX PacyeToOB MOXET ObITb MOA0OpPaH aHKep C >XeCTKOCTbHO,
onpegensemMon no n.7.9, OT/IMYHOWM OT MPUHATOM AN AAaHHOro pacdeta. Hanpumep,

.., 0=60kH/m. PacyeTHas »eCTKOCTb TaKoro aHkepa onpeaensietca no gopmyne (5.1):
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(an = CNQuryds=50¢15=75¢kH/MMm

dakTMYeckas pacyeTHas XKeCTKOCTb OTIMYAETCS OT MPUHATON B pacuyeTax COHa 20% <
30%, B 3TOM CNy4ae YTOUHEHME paCUETHbIX 3HAYEHWI YCUNNA B aHKepax He TpebyeTcs.
Mpumep 3. Te e ycnoBWs, YTO B NPUMeEpPE 2, HO N1 NAACTUHbI TONALMHOA 30MM.
XKecTkocTb aHkepa npuHMMaeTca C0=90kH/M (cMm. npumep 2). PacueT BbIMOSHAETCA C
YYeTOM MPeanocbiIKN O >KECTKON OMOpHOW NNacTUHE aHKEPHOro KperseHus, C
MOMOLLBIO  AledhopMaLMoHHOn mMogenu no 5.12. lMpumep peanmsaummn anroputMa u
pacyeTa no AethopMaumoHHoR mogenn - cm. MpunoxeHne B. Mo pesynbTatam pacuerta
onpefeneHbl ycunmnsa B aHkepax (cM. Tabnuuy 5.2.) M BeNMYMHa PaBHOAENCTBYHOLLEN

cunbl oxxatus B 6eToHe Nb=38,8kH (koopauHaTbl MPUAOXKEHUA Cufibl 59MM; -130Mm).

Tabnuua 5.2.
AHKep Yceunve Nan kH
1 0
2 19
3 21,3
4 25,6

PacueTHble |/|3r|/16a+ou4|/1e MOMEHTLI B yl'lperVI OI'IOpHOI7I nnacTtuHe, 3arpy)KeHH017|

BbIUMCNIEHHBIMW YCUNNSMU NPYBEEHbI Ha pucyHKe 5.10.

PucyHok 5.10- PacueTHas cxema 1 U3rnbaroLime MOMeHTbI B ONMOPHON naacTuHe
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MakcuMabHBIE PACYETHBIE M3THOAONIME MOMEHTHI OCPEJHEHHBIE HA yIBOCHHOM
TOJIIMHE TTACTHHEI (60 MM) cocraBumu M, = (31,4+20,6+14,8)/3 = 22,3xHm/M.
MaxkcHManpHble pacueTHbIE HANPSHKEHHUS B TUIACTHHE MPH 3TOM OyIyT ONMpEIENeHBI AT
JAHHOTO Y4aCTKa:

M, M,-6 223.xHu
e T S - LU0
W b 1-(0,03m)

MakcuManbHble PACUETHBIE HANPDKEHHS Oy, HE TIPEBHIIIAIOT BEIUYUHBI
R,; = 230/1,5 = 153MIla, Berumcnennoii mo ¢opmyne (5.7). OnopHas mnnacThHa
TomuuHOH 30MM B JaHHOM KpEIUICHMH MOXET PpaccMaTpUBaThCAd KaK JKECTKas.
IIpuMeHEHHE METOIOB PacyeTa HA OCHOBE THIIOTE3HI IVIOCKHX CEUCHHH B JAHHOM CIIydac
JIOIyCTHMO.
Ipumep 4. KpoHIITEHH ¢ KECTKOH OMOPHOH MIACTHHOH KPEMUTCA K OCHOBAHHIO M3
6eTona B25 ueTsippMs pacopHEIMH aHKepaMH (cM. puc. 5.11). KecTkocTh BRIOpaHHBIX
ankepoB C,=20xkH/MM 1pu >ddektuHol riayOune 3agenku h,~80mm. B yposHe
OTIOPHOM IJIACTHHBI IIPHIIOKEHA caBHTaromas cuna V=10xH u u3rudarommii MoMeHT M =
2kH-m. TpebyeTcs ompesenuTh pacyeTHbIE YCHIMsA pAcTDKEHHS B aHKepax |

BO3MOKHOCTB 3aMEHBI HA AHKEPHI C 3KeCTKOCTHIO ), g=100KH/MM.

Pucynok 5.11 — Cxema aHKEPHOTO KPCILICHHS U €r0 Harpy)KeHHA K npuMepy 4

PacuerHpie ycunmust B aHkepe MpH JEHCTBUM W3rHOAMOIIEr0 MOMEHTA B OJHOM
TUTOCKOCTH H JKECTKOH OTIOPHOH INTACTHHE MOTYT OBITh OmpenenicHsl 1o 5.13. PacueTHas
cXeMma IPHBE/IEHA HAa PUCYHKe 5.12.

Ja1 paccMaTpUBAaEMBIX YCIOBHH TNPUBEIACHHBIH MOIYNb AeopMalmd OeTOHA

ompenenaeTcs no popmyie (5.6):



R, 145-Mlla

ki =9667-MTla
g, 00015

bh,red =

PacueTHas xecTKOCTh aHKepa onpeaessiercs o dpopmyne (5.1):

C,,=Cyo-1,5=20-1,5=30-xH/rmm

- %// 77

250

Pucysok 5.12 — PacueTHas cxeMa aHKEPHOTO KPEIUISHHs K mpumepy 4

Koshduuuenr oy Beruucisercs no gpopmyse (5.29):

E, .6 9667MIla 220 MM

ag = = =0,443 Mm"
C,,h,-n 30000 H/mm -80 MM -2
BsicoTa ¢:kaToi 30HHI onpeaenseTcs mo Gopmyine (5.32):
i V2-a, -z +1-1 [2.0,443-250+1-1 3

a, 0,443
Veusue B KpaiiHEM Psijly @HKEPOB A 3TOTO CIIy4as ompeaerroT no Gopmyine (5.33):

M 2000-kH - MM

N, = = =835 kH
L (z,—x/3) (250 mm -31Mw/3)

VYceunmue ompemeneHo s PAAa, COASPXKAMIEro ABa aHKepa. MaKCHMAllbHOE PacueTHOE
yeunue B oguoM aHkepe 4,18kH. Ilpu 3ToM B 3amac Hecyuied CIIOCOOHOCTH HE y4TeH
HIKHHH PsIT aHKEPOB, (PaKTHUECKH PACIIONIOKEHHBIH B PACTAHYTOH 30HE.

Pacuer mpm 3ameHe Ha aHKep C KecTKocTh0 (o = 100 kH/MM BEIMONHAETCH

AHAJIOTHYHO.
C,m =150xkH/MMm ; ;= 0,089 MM_I, x = 64 MM; N,y = 8,76 xH
Veunue ompeneneHo Ui psama, COAEP)KAIEro apa aHkepa. MakcHmanbHOE PacyeTHOE
ycunue B oqHOM aHkepe 4,38xH.
Mpumep 5. CranpHas kBampaTHas TpyOa BBICOTOM cedeHHMs 160 MM IpuBapeHa K

oropHo# wractrae 300x300MM TOMIDHHON 25 MM M KPEIHTICA K OCHOBAHMIO M3 O€TOHA
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B30 4eThIpbMs XHMHYECKMMH aHKEPaMH. B ypoBHe aHKepHOTO KperuieHHs MPHIOKEHBI
cunbl cxatua N = —5kH, M, =10 xHwm. TpeOyercs onpenenuTs ycuius PacTLKEHAS B

aHkepax (cM. pucyHoOK 5.13).

Pucynox 5.14 —PacueTHas cxema aHKEPHOTO KPEILIEHUS K TIPUMEPY 3.

IIpu meficTBUM MPOJOIBHOM CHIThI M U3TMOAIOIETO MOMEHTA B OTHOM IUIOCKOCTH PacyueT
MOXET OBITH BRIIIOJIHEH YIPOIIEHO 110 5.14,

BeicoTa cxxaToif 30HEI onpeenseTcs mo Gopmyie (5.34):

. =(1 _ % . ﬁ] 5 (1 _ 10xHM 0,3]\4) 0268 1 as

6) 2 -5«H 6 2
Ycunue B KpaiHeM PAXy aHKEPOB I STOTO CITydasi OIpeAeIoT 1o dopmyne (5.35):

_M+N-(h/2-x/3) 10xH - m—51H - (0,15 - 0,143 /3)

N, = =44,7kH
(z,-x/3) (0,261 —0,143/3)

Vewnwe OmpeneneHo MIA psAAa, COAEp)KAlIero aBa aHkepa. MakcHMalbHOE
PAacUETHOE YCHIIME B OMHOM aHKEPE IO yNpOoIneHHOH MeToauke 22,4kH.
IMpu pacdete Ha ocHOBe HedopMalEOHHON Moenu o 5.12 (cM. npunoxkenue B),
MAKCHMAJIBHOE PacueTHOE YCHIIHE B HauOoJiee HArpyxeHHOM aHkepe 19,2xH.
MaxkcuManbHble HaNpsDKEHHA B IUIACTHHE TOJNMIMHOW 25MM, HE TIPEBBINAIOT
107MIla u BenmumHBl R,; = 230/1,5=153MIla, BblumcneHHod mo dopmyne (5.7).
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OrnopHas nnacTHHA TOMIUHOH 30MM B JAHHOM KPEIUIEHHH MOXET PAcCMATPHBATHCA KaK
kecTkad. IIpuMeHeHHe METONOB pacuyeTa HAa OCHOBE THMOTE3bl IUIOCKHX CEYCHHH B
JAHHOM CJIy4ae JOIyCTAMO.

IIpumep 6. JInd aHKEPHOTO KPEHICHHSA C IMECTHIO AHKEPAMHU OMPEAENEHbl YCHIHMSA B
KaKAOM aHkepe (cM. pHCYHOK 5.15). Tpebyerca ompenenurs 3HAYCHHE CYMMAapHOIO
PACTATHBAIOINETO  YCUIHUA  Ngyp JACHCTBYIOIIETO B aHKEPHOM  TIpyImIe, U €To
SKCUEHTPUCHTET €y, €y, OTHOCHTENIbHO LIEHTPA TDKECTH aHKEPHOH Tpymmel. B

PacCMATPHBAEMYIO AHKEPHYIO IPYINTY BKIIOYAIOTCS BCE PACTAHYThIE AHKEPHL

§ =] i 4 - 10k
@ 5 % %
S e
1100 -
200
300

PucyHok 5.15 — Cxeva aHKEpPHOTO KPSIUICHHA K IpUMEpy 6:

A — IIEHTp TAHKECTH AHKEPHOH IPYIIIBY, 5 — TOUKA NMPHIOKEHUS PABHOACHCTBYIONICH CHIIBI B PACTAHYTHIX AHKCPAX

Vcmnnda, KOOpIUHATEL AHKEPOB OTHOCHTENIFHO LIEHTPAIBHBIX OCEH aHKEPHOTO KPETUICHUS
M pe3ynbTaThl IPOMEXKYTOUHBIX BBIUUCICHHUH IpeAcTaBneHsl B Tabmume 5.3. B
paccMaTpHUBAEMyI0 AHKEPHYIO TpPYIIy BXOOWT TITh aHKepoB. Ankep Nel He
YUUTHIBAETCA IIPH BBIYMCIECHUH KOODJAMHAT LEHTPA THKECTH M NPUIIOKECHHUS
PaBHOAEUCTBYIOMIEH.

Tabnumna 5.3

AHkep Yeunue N,y i, KHj Koopaunara X;,Mm Koopaunara Y;,Mm Nowi X Nani' Xi
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
P2 36 -100 150 —600 3000

CyMMapHO€ pacTATHBAIOIIEE YCHUIIUE B AaHKEPHOH IPymIe N, 1, = 36KH
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KooparHaTHI HEHTpa TAKECTH AHKEPHOH TPYIIIEI BBIMHUCIIAIOTCS KakK:

X, ~100- ¥, 150-
=Z—'—MM=72O MM, _Z—'—MM=3OMM

‘xan,g n 5 yan,g B n 5

KoopavHaTel TOUKY MPHIOKEHUS PABHOJCHCTBYIOLIECH CUIIBI PACTXKEHHAS B aHKEPaX:

NX, —600-xH- NY kH-
DN, X, —600 KHAMM e _2.N.Y, 3000-xH-mm

T >N, 36x6 VTSN, 36 kH

Xy

=83,3MM.

PacueTHbIE SKCLHEHTPHCUTETH CYMMAapPHOTO YCHIAA Ny, 10 OTHOCHTENIBHO TIEHTPA TKECTH
aHKEPHOM Ipymmsl ey ; =20 — 16,6 = 3,4 Mm; ey, = 83,3 —30,3 =53,3mMm
Onpenesienne yCHIHii B rpynine aHKEepPoB MPH CABUIe

5.15. Ina pacnipemeNeHHs YCHIMH MeEXAy AaHKEpPAaMH B aHKEPHOH TIpymme,
paboTaromelf Ha CHBHI, AWAMETP YCTAHOBOYHBIX OTBCPCTHH B ONOPHOM IUIACTHHE
KPETIEXKHOH NeTallu He TOJDKEH MPEBBIIIATD BEJIMUUH, YKA3aHHBIX B Ta0mne 5.3. 3a30pswl,
TIPEBBINAKIIHUE YCTAHOBJICHHYIO BEJHYHHY, AOINYCKAECTCA 3aMOJHATH CHELMAIbHBIMH
BBICOKOIIOJBHKHEIMY COCTABAMH IMPOYHOCTHIO HE MEHEE MMPOYHOCTH OCHOBAHUA.
Yemanoeneunvie genutuner MUHUMANLHBIX 3030p06 6 OMBEPCIMUAX ONPEOESIIOM YCA08USL
NpUMEHUMOCIU MEMOOUK nepepacnpeoenenus YCunuil é zpynne. B npomueHom ciyuae
coemecmuas paboma aHKepos He Modcem Oblmb 2APAHMUPOBAHA U BCE YCUAUE OONICHO
OvImb Nepedano HA aHKepbi ¢ HauMenblell Hecyuyeil CHOCOOHOCHbIO.

Tabaumna 5.4

Jlnamerp aHkepa (MM)

dVumd,,,”

JlnamMeTp yCTaHOBOYHOIO
OTBEPCTHS B OTIOPHOM 1,1d
IUIACTHHE KPETICHKHOM L, 1om

geTamu d(Mm)

MaxcumarbHelil 3a30p 0,1d

B OTBEpCTUH (MM) 0,1dom

Y e yCrIHe BOCIIPHHEEMACTCS GOITOM / INITHIBKOM

2

€CIIH YCH/INE BOCHPHHUMACTCA THIb30H / BTYIKOH

5.16 Ilpu pacuere aHKEPOB HAa CABUI CIEAYET YYHTBHIBATH JOMOJHUTEIBHBINA
MOMEHT, OOYCIOBICHHBIH IIIEYOM COBHTAIOIMEH CHIBI (CM. pHC. 5.16), nockonvky npu

pabome ankepos HA cOBU2 BO3MONCHO 08d 8UOA PAPYULEHUS! NO CIIAILHOMY dIeMeHnty
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auKepa: yucmelil cpes U paspyuieHue no cmanu om useubaroweco momenma. Buo
paspyuLenus 3a6Ucum om ycnoguti packpenienust aHKepa 6 OCHOSAHUY U NPUKPENNAeMOil
oemant.

ITne4o caBUraroILe CHITbI CIEAYET ONPENENATH [0 hopMyIre:

a; + ¢
_BTY
ls_ >

Cps

(5.38)

TIe e;— PpacCTOSHHE MEXKIY CHBHTAIOMEH CHIOH ¢ MOBEPXHOCTRI0 OETOHHOIO
OCHOBAHHUS;

d; — pacCTOSIHHE,  ONPENEIFIomee  TOJATIHBOCTh  33CIKH, TPHHUMACTCS
B 00IIeM ciiyyae paBHBIM d/2 (d — nMaMeTp aHKepa WU dyy, NMPH MEpefaye YCHIHS Ha
THap3y aHkepa). Eciu ycraHoBneHa maii0a ¢ raikod, MNpUieTalomue K OeToHy
OCHOBAHHS KaK MOKa3aHo Ha puc. 5.17, a; npUHUMAETCs paBHBIM HYIIO;

oy, — Oe3pasMepHbIil KOI((PHIMEHT, 3aBHCSLIMI OT CTENEHH 3ALIEMJICHHI AHKEPa
B OMOPHOW IUTACTAHE KpemeskHOH getamu (cMm. puc. 5.18). Ilpu  ortcyrcTBHH
3alEMIEHHs WM B 3amac Hecymed cmocoOHoctH oy, = 1,0. Ilpw  momHOM
3aIIeMJICHUH, KOTAA TOBOPOT MPHKPEIUIIEMOH IEeTaqH HEBO3MOKEH H BBIIOJHSIOTCS
TpeboBanua m. 5.16 mpuHHMaeTcs oy, = 2,0. AHKEp CUHTAETCA 3aMEMIICHHBIM
B TIPHKPEIUIIEMOH AETAH, €CJIH €€ MPOYHOCTh JOCTATOYHA I BOCTIPHATHA MOMEHTA OT

3AIMEMJICHUS AHKEPA.

a 2 0
v v _LV
7
7
,// 7 %
w7 [ 2 77 umll =
~STZZHD 7 mun| 7 il
77 =" ,//DEI ,//_ |-
7
7, W 7,
L. <d/2 v
€ 1

PucyHok 5.16 — BapraHThl yCTaHOBKH ONOPHOH ITACTHHBI KPETISKHOM AeTaH:
a — BIUTOTHYIO K OCHOBAHHIO; 6 — BIUIOTHYO C YBETMYEHHBIM BHIPABHHBAOIIM
CIIOEM;, 6 — C 3a30POM; 2 — C 3a30POM H YCTAHOBKOIi JIOMOTHUTENBHOM Taiiku

K OETOHY; O — Yepe3 TUb3y.
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Pucynok 5.18 — PacueTHast cxema j1s ONPEACTICHHs CTETICHH 3alEMIICHHS aHKepa

5.17 JlononHUTEbHBIE YCHNKS, OOYCIOBJICHHBIE IJICYOM COBUTAIOLICH CHIIH,
JIONTYCKAETCS HE YYUTHIBATH IIPH OJJHOBPEMEHHOM COOJIFOJICHHM CIIEAYIOMIMX YCIIOBHM:

a) ONOpHAas IUIACTHHA KPEMECXKHOM JCTali AOIDKHA OBITh CTAJBHOH CIUIOLIHOTO
CEUCHUS,

6) OIOpHas IIACTHHA KPETICKHOM JETaH NOJDKHA NPHIICraTh K OCTOHY OCHOBAHHH,
0e3 Kakoro-auO0 MPOMEKYTOYHOTO CJIOS MM C BHIPABHUBAIOIIMM CJIOEM PacTBOpa
MPOYHOCTHIO Ha CxkaTHe He Hike 30MIIa Tomuunoi He Gonee d/2 (d — nuamMeTp aHkepa
I 6, €CITH YCHIIHE TIEPENACTCS HA THIB3Y/BTYIIKY aHKEPA),

B) AWAMETP YCTAHOBOYHBIX OTBEPCTHUH B OMOPHOM IUIACTHHE KPEHEKHOM AeTalu He
JIOJDKEH MPEBHIIIATH BEJIMYKH, YCTAHOBIICHHBIX B Ta0IL. 5.4.

5.18 JlomyckaeTcs CIBUTAIONIYIO CHITY V, IepeaBacMyIo Ha aHKEPbI, yMEHBIIATh 32
CYET y4eTa TPEHHsA MEXTy OCHOBAHHEM H ONOPHOM IUIACTUHOM KPENEKHOW NETaId Ha
BEHIHHY Vi TIPH OTHOBPEMEHHOM COOJIOIEHHH CIIETYIOIIHX YCIOBHE:

a) aHKePbl U aHKEPHbIE I'PYIIIHI PACIIOI0KEHBI BIATH OT Kpas COITAacHO 1.4.5;

0) omnoOpHAas IUTACTHHA KPENe:KHOW JeTald MpHIeraeT K OETOHY OCHOBAHUA

C BBIPABHUBAIOIIHNM CJIOEM PAcTBOPA TONMIMHOH He Oornee d/2;
41



B) OTCYICTBYIOT 3HAKONEPEMEHHBIE MWIH JAWHAMHYECKHE BO3ICHCTBHA Ha
TIPHKPETUIIEMYIO JETaNb.

MakcumanbHas CABUTAOINAS CHIIA, BOCTIPHHHMAS 3a CYET TPEHHS, OIPEHEIHIeTCS
o popmysre: Ve =W Ny,
rae Np — cuita IpIKaTHA OTIOPHOH TETANH K OCHOBAHHIO,

1 — k03 dHuuHeHT TpeHNA, IPHHUMAEMBIH paBHbM 0,25.

5.191lpu pacueTe aHKEpPOB B COCTABE TPYNIIBI PACYETHBIE YCHIMA CIEAYET
OTIPEETATH KaK IS AHKEPHOH TPYTHIB B IENIOM, TaK M /U OTAEIBHBIX AHKEPOB.

520 Ina pacyera aHKEpOB B COCTaBE€ TPYNNBI TPH COBUTE ONPENENAETCS
CIBHTAKINCE YCH/IME B HAMOOJEE HATPYKCHHOM AaHKEPE Vi max, @ TAKKE 3HAYCHHC
CYMMAPHOIO CIBHMTAIOIUETO YCHIMA V1, JEHCTBYIOMIEIO HA AHKEPHYIO TPy, €ro
IKCIEHTPHCUTET OTHOCHUTCIIBHO LIEHTPA THKECTH aHKCPHOH TPYINbI M YroOlL,
COOTBETCTBYIOIIHUI HATIPABICHUIO YCUIHS ¥y, 1r

521 B paccMaTpuBacMyl0 AaHKEPHYIO TIpymiy, U1 KOTOPOM BBIYHCILIETCA
CYMMapHas CUIA Vs, BKIIOYAIOT TOJBKO AHKEPBI, BOCOPUHHMMAIOLIME CABUIAOIIUE
YCHJIUA COTVIACHO YKa3aHHAM I1.5.22.

5.22 PactipeneneHue cOBuUTarolled CHIBI MeXAy aHKEpPaMH B COCTaBE TPYIIIBI
cllemyeT IPUHMMATH B 3aBHCHMOCTH OT PaccMaTpHBAEMOIO MEXAHU3MA Ppa3pyLICHUS
M HaIIPaBIICHUs CABUTAIOIEH CHUIIBI:

a) A CIydaeB PaspyIICHHA 110 CTANHM M BHIKAIBIBAHHIO OCTOHA 33 aHKEPOM, €CITH
OTBEPCTHE B ONOPHOM IUTUTE KPETICKHOM JETAIIN HE TIPEBIIIACT BEIIMIHH, TPHBEICHHBIX
B TaOImHLE 5.4, pacnpeAeNieHHE CABHTAONINX YCHITHH CIIeAyeT IPHHUMATh PABHOMEPHBIM
MEXKIy BCEMH aHKepaMu (cM. puc. 5.19);

6) Ama coydas paspylmICHHS OT OTKANBIBAHHA Kpas OCHOBAHWS TIPH AEHCTBHH
CIBHTAIOIIEN CHIIBI ITOTIEPEK KPasi, YCHITHE MITH €T0 KOMIIOHEHTHI CIIEAYeT PacTipeleNiaTh
Han0oJIee HEBBITOIHBIM 00Pa30M TONIBKO HA KpaiiHue aHkepsI (cM. puc. 5.20).

B) ANA CIOyd4as pPaspylmIEHHS OT OTKAIBIBAHUS Kpas OCHOBAHUA IPH ACHCTBHM
CIBHTalOIed CHIIBI TApPaICTbHO Kpalo, YCHIME MIM €ro KOMIIOHEHTHI CIEAYET
pacmpenenaTh paBHOMEPHO Ha BCE aHKEPEHL, IIPU 3TOM B aHKEPHYIO IPYIITy BKIOYAXOT
TOJILKO KpaHUE aHKeps! (cM. puc. 5.20).

5.23 Hecymiast crmocOGHOCTh MPH OTKAJBIBAHHHA Kpas OCHOBAHMS MOXKET ObITh
NOBBIIIECHA MPH HUCKIIOYEHHMM IIepenadl COBHra HAa KpalHWHU pax aHkepos. Ilepenaua
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CIBHTA HA aHKEPHI MOKET OBITh MCKIIFOYEHA IyTEM BBHINOJIHEHHS OBAIBbHBIX OTBEPCTHH
B OTIOPHOM IUTHTE KPETIE;KHOH neTamu (M. puc. 5.208).

5.24 Capuraromue yCUIUs B aHKEPAX B COCTABE AHKEPHOU TPYIIIBI OT COBMECTHOTO
JEACTBHUSA CHABUTAIONIEN CHJIBI M KPYTSIIEr0 MOMEHTA CIICAYET ONPEAEISITH MO OOUIMM
TIpaBHIIAM, TIPHHIMAs KECTKOCTh AHKEPOB B IPYTIIe PaBHOM MexXTy cOO0H M M3 yCIOBHA
PaBHOBECHS BHEITHUX M BHYTPEHHHX CHII (CM. puc. 5.21).

525 /114 cay4aeB paspylIEHHs OT OTKAJIBbIBAHMA Kpas IOJY4YEHHBIE YCHIIHA
B OJJHHOYHOM AaHKEPE HIM €r0 KOMIIOHEHTHI, NEHCTBYIOLIHE B MPOTHBOIOJIOKHOM OT
Kpas HampaBICHHH, HE YYUTBHIBAIOTCA IIPH ONPEACICHHH CYMMAapHOTO YCHIHA Vi for

JEMCTBYIOLIETO B aHKEPHOH rpyme (cM. puc. 5.22).

a |
v Vant * Van,max =Van,1 =V van,?_ =V 2;
' 8
I Vansor Van,tot = Van,l + Van,Z V,
Van,.’ * ev:o

(Y
o
N

Van,max = Van,l = Van.Z - Van,S =V 3;
Varz,wt = Van,l - Varz.Z + Van.3 = V;
e,=0

Vﬁ Vi=V-cosa;, V>=V-sina,
1
|

p7 w, p
L7 7V 2 Vanin = Vanz1 = Vansn = Vanan= Vi/4;
s Vanto=Vanzz = Vanz2 = Vansa= Vol4;
-_T s Van.max :Van,l = Van,2 = Van,S — Van,47 v 4;
V{m, 30 a1
v V22 Vanor1= Van,l,l + Vano1 + Vanza + Vanat;

an.1.2

-—? ? Van,tot.2: VanAl,Z t Van,2,2 t Van,3,2 t Van,4,2;
. 2 2-
U4 Vangot = [(Vangor 1) +Vangor2)’1” =V
ay=arctan(Van o2/ Vanior1) = @

.
1y andl an,2.1

L ] &
e,=0

O

an,for

PucyHok 5.19 — IIpuMeps! paBHOMEPHOIO paclpe/ieNieHHs CABHIalOIIUX YCHIINI
B aHKCPHOH IPyTIIE.
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Vuﬂ,l = Van,2: V/Z,
VﬂllJOt = Van.l + Van.Z = V;

- ——Q =0

<
o
32
g
L

Vau.l :Van.Z :Van.3 :Van.4 =V/ 4;
Vantor = Van1 + Van2= V/2;
e,=0;
o= 90°

Vuﬂ,l = Van,2: V/Z,
Vzm,tot = Van.l + Van.Z = V;
=0

V1=V cosa; V=V sinq;
le,l.l = Van.Z.l = Vl/z;
VanJ,L’ = Vaﬂ,’l,l =
= Van32= Vanao= Vo/4;

me,lnl,l: Vle,] + Van,ll = V],

\ Vantot, 2= Vau.l,Z+ Van22= VZ/Z;
) o A | Vanjot = [(Vém.le)z +(Vau.,totl)z:lo-s
( a\,:arctan(me,mLz/ Van,lol,l);
} Pl = 0
‘ / 7 o Vo tar / v e

M. IO am,d

Pucynok 5.20 — [Ipumepsl pacnpeaencHus CABUTAIOMIUX YCUIIHN B aHKEPHOH
rpyIe AJs pacueToB MPU OTKAJIbIBAHUM Kpas OCHOBaHMS
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Van1= V/2+T/sy;
Van_z = V/Z - T/Sl;
Van,lol: Va1t Va2 =V,
e=T/ Vzm,tot

V1=V cosa;, V.=V sinq;

Van1,1= V1/12+T/sy;
Van.Z,I: V1/2 - T/Sl;

}yi_ I"‘_m!__” Van,LZ = Vuﬂ,z,l = V2/2=

Van.tm.l: Van.l,l + Van.Z.l = Vl;
Van.tm,Z: Van.l.Z + Van.]_l = VZ,_

Oy Vuﬂ,lol = [(Vun,lol,l)z +(Van~lol,2)z]0~):v
j 7 av:arctan(Va,,_mz/ V:m,tot.l):(x;

¢
M i
r 4 %m:@f
* //5 &= T/ Van,tot
1
—

Van.max =Va1= Van.h = Vm1,3 = Van,4 =
7

N
2487 + 55

Van.tm = 0;

Pucynok 5.21 — ITpuMep pacnpeeacHus CABUTAROLMINX YCUIIUH B aHKEPHOI
TPYIIE IPU JEHCTBAN KPYTAIIETO MOMEHTA
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V1=V cosa; V=V sinq;
0.> 90°

Van,1,1 = Van2,1 = V1/2 <0;
(Van1.1, Van21 HE YUUTBIBAIOTCS
B pacueTe),

Vﬂn,l,2 = Van,z,z = V2/2;

Van,tot = Van,l,l + Van,2,2 =Vy

V1=V coso; Vo=V sina;

Van1,1= V1/2+T/sy;
Vanz1= V1/2 = T/51 <0,
(Van2,1 HE YIUTBHIBAETCS B pacyere),
Van12= Vanp2= V2/2;

Van,tot,1= Van,l,l;
Vﬂn.tot,2: Van,l,2 + Van,2,2 = V2,
Van,tot = [(\/van,tot,l)2 +(Van,t0t,2)2]0.5
Ay= arCtan(Van,tot,Z/ Van,tot, 1 )=(“L;
ev= T / Vzm,tot

Van1=-T/52<0
(V4,1 HE yUUTBIBAETCSI B PacieTe);

Van,2= T/ S2,
Va= Van,Z

PrucyHok 5.22 — [Ipumepsl yueTa HanmpapJeHUH CABUIArOINX YCUITNI B aHKEPHON
rpyINIE AJsl PACUETOB IPU OTKAJIBIBAHMM KPasi OCHOBAHMS
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Tpumep 7. PacueTHOE caBHraromiee yCHIIHE, IEPEJABAEMOE HAa AHKEPHOE KpEIUICHHE
(cM. pucynok 5.23) V = 8 xH. KpereHue oCymecTBI€TCA ¢ IMOMOIIBIO YETHIPEX
aHkepoB M12. OmopHas IIACTHHA KPEMEKHOH AeTaly TOMMIUHOH 15 MM ¢ 4 o1B. @ 13MM
IWIOTHO O€3 3a30pOB TpHIIEracT K OCHOBAHHIO. TpeOyeTcs OMpeNeNHTh pacdeTHBIE

YCHUITUA UIA aHKEPOB M aHKEPHBIX TPYIIT IIPH PacueTe Ha CABHT.

A
N
N = R
N N ( | 2
N N ; l g
\\\ e ’,_<|_ &
N N

N 4 =

\ AN 2 Iz S

300 1_| s0 |70

Pucynok 5.23 — CxeMa aHKEpHOTO KPETICHUS K pUMeEpy 7

Pacuer mms ciaydas paspymieHHs OT OTKANBIBAHWA KPas OCHOBAHHA BOJM3H YIJIa
BBITIOJTHSACTCS JUTA ABYX HAIPABIICHUH: B HANIPABIICHHM HWKHEH rpaHd U O0KOBOI rpaHH.
AHKep pacImojoKeH BONHM3H OT Kpas IPH 3TOM BBIAEIIOTCA CIENYIOIIHE MEXaHHU3MBI
paspyieHus:

- paspylIeHHe MO CTaIK U BBIKAIBIBAHUIO OeTOHA 32 aHKepoM (1o 5.23, a);

- paspylicHHE OT OTKAJbIBAHHA Kpas OCHOBAHHA IIPH JEHCTBHH CIABHTAIOIIEH CHIIBI
monepek kpas (mo 5.23, 0);

- paspylicHHE OT OTKANbIBAHHMSA Kpas OCHOBAHWA IIPU JEHCTBHU CIABHIAOIIEH CHUIIBI
mapamtebHo Kparo (110 5.23, B).

Ipu 3TOM 111 AaHKEPHOTO KPEIUICHHA BHINONHAIOTCA TpeGoBaHUA 5.16 — pacnpeaeneHue
YCHIIMH MEXKAY aHKEPAMU JOITyCTHMO.

Jns Kakmoro MexaHH3Ma paspylIeHHMsA ONpelesieTcs CBOA AaHKEpHas rpynma |

BBITIONHAETCA PACIIPEACTICHUE YCHIIUH B HEH.
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ff
Iy
J ng4
] 2 i Vzm,mi ;:2
4 anl * * *V an2 /ﬁf’l i e ' an?
Van,toi ch] V anl
ll(m,lot
Van, 1= V,_-,,,,Q =V/2 =4xH Van,I = Van,Z = Van,3 =

Van,maX = Van,I = Van,z :Van,3 = Van,4
= V4 =2«H
Van,tot = ZVan,i = 8xH

Vs = V4 = 2¢H
Van,tot = Van,Z + Van,4 = 4xH

Vantot = Van1 + Van2=8xkH

PucyHok 5.24 — PacueTHBIE CXEMBI IIPH ONPEACIICHUH PACUCTHBIX YCHITHIT Ha CIBHT I npumepa 7:

@ — Pa3pyLICHHUE MO CTAIH U BRIKAIBIBAHHIO GETOHA OCHOBAaHHSL; 6 — Pa3pyIICHHE OT OTKAJIBIBAHKS Kpas

OCHOBAaHHU B HAITPABJICHUU HWJKHCH TpaHy; 6 — Pa3pyLICHHUC OT OTKAJIBIBAHUA KPasd OCHOBAHHA

B HaIpaBJICHUU OOKOBOI1 rpaHi
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6 PACUET 11O IPEJIEJIbHBIM COCTOSIHUSIM ITEPBOM I'PYIIIIbI

PacyeT 1o TpeeNBHEIM COCTOSHESIM TEPBOii TPYIIbl (110 MPOYHOCTH) MPOU3BOAAT

N0 TPEAENHHBIM YCHIHAM M3 YCHOBHS], YTO YCHITUA B aHKEpE (AHKEPHOH rpymme) ot
BHENTHUX CHJI HE JOJDKHBI TIPEBBINATH MpPEACIIBHOIO YCHIHA B aHKepe (aHKEPHOH
IPyIIE) JUIsi COOTBETCTBYIOIIEI0 MEXaHHU3Ma paspymeHus (cM. puc. 6.1-6.2). Ilpu sToM
BBIICTIAIOT

¢ paspymieHME MO CTATBHOMY 3JIEMEHTY aHKepa (TI0 CTalH);

¢ paspynieHME MO KOHTAKTY C OCHOBAHHEM;

e pa3spylLICHHE OT BHIKAIBIBAHHA OCTOHA OCHOBAHHS,

¢ KOMOHHHPOBaHHOE Pa3pyIICHHE IO KOHTAKTY W BHIKAIBIBAHHIO OETOHA OCHOBAHHS

(TONBKO I XUMHYIECKHAX AHKEPOB);
¢ paspyLICHHE OT PaCKaIbIBAaHHA OCHOBAHMUS,
¢ pa3pyLICHHE OT BHIKAJBIBAHUS OCTOHA 32 AaHKEPOM;

® DPa3pyHICHHE OT OTKAJIIBIBAHHS KPasi OCHOBAHUA,

Pucynok 6.1 — Bussl pa3pylieHus aHKEPOB MPH ACHCTBUN PaCcTSIrUBAOLINX
YCHIHH:

a — pa3pyLIeHNE 10 CTAI aHKePa; O — pa3pylIEHHUE 10 KOHTAKTY ¢ OCHOBAHUEM; 8
— PaspyIlEHHE OT BBIKAITBIBAHNS OCTOHA OCHOBAHMUS, & — Pa3pyLICHHE OT
PacKaJIbIBaHHs OCHOBAHMS, O — KOMOMHUPOBAHHOE Pa3pyILEHUE MO KOHTAKTY
AHKEPA C OCHOBAHUEM U BHIKANILIBAHHIO OETOHA OCHOBAHUSA NP OXMHOYHOM

aHKepe (U1g KJIEEBbIX aHKEPOB); € — TO K€ JUIs TPYIIIbI aHKEPOB

49



PucyHok 6.2 — Buabl pa3pyiieHust aHKEPOB TPy JCHCTBAN CIIBATAIOIINX YCHITHIA:
a — pa3spyLIeHHUE 0 CTaIX aHkepa 6e3 niieua CUIIbl;, 6 — pa3pylIeHHE 1O CTaJT|
aHKEPA C IJIEYOM CHIIBL, 6 — Pa3pyLUEHUE OT BhIKAIbIBAHUSI OETOHA OCHOBAHHS 34
AHKEPOM U1 OJIMHOYHOIO AHKEPA; & — Pa3pyNICHHAE OT OTKAINBIBAHUS Kpasi

OCHOBaHUA

Pacuer aHKepoB ClEAyeT BBIIOAHATH MO MPEJACIbHBIM YCHUIUAM, paccMaTpuBas
JEHCTBYIOLIME OCEBbIE PACTATUBAOIIME U CABHTAIOINME YCUIIHA B OTACIbHOCTH. Y CJIOBUA
MPOYHOCTU MNPU COBMECTHOM MAEHCTBMH HAa AHKEPHOE KPEIUIEHHE PpaCTATHBAIOLIMX
M CIBUTAIONIMX YCUINM MPHUBEACHHI B paznene 6.3.

Pacuer mpo4yHOCTH MO NpEAETPHBIM YCHJIMSAM IPOM3BOAAT H3 YCIIOBHA, YTO
YCHIIME B @HKEPE HIIM B IPYIIIE aHKEPOB OT BHEIMHMX HArPy30K M BO3JEHCTBHH [ He
JOIDKHO MPEBBINIATh MPENENbHOTO YCHIHA [, KOTOPOE MOMKET OBITH BOCIPHHITO
AHKEPOM HITH TPYIIOH aHKEPOB

g SF ult
VcnoBus NPOYHOCTH IIPH AEHCTBMHM HA AHKEPHOE KPEIUICHUE PACTATHUBAIOLIMX
YCUIIHH TIPUBEIECHBI B Tabamax 6.1-6.2, capuraromux ycuwauid — B Tabnuire 6.3.
Tabnauua 6.1 — YcnoBus NPOUHOCTH JULL MEXAHUYECKUX aHKEPOB IPHU JEHCTBHU

PAaCTATUBAIOMIMX YCHIIUH

Ne mm. Mexannsum pa3pymeHns OnuHOYHEIH aHKEP AmkepHas rpymmna
1 PpaspyIIeHHe 110 CTAIH aHKepa Nan < Nyns Nanmax < Nuies
(m. 6.1.1.1) (.6.1.1.2)

2 paspyIIeHHE 110 KOHTAKTY Nap <Nuzy Napmax < Nusp
C OCHOBaHUEM (. 6.1.2.2) (. 6.1.2.3)

3 Pa3pyIICHNUE OT BHIKAIBIBAHUSL Now £ Nyjeo Nanor S Nutve
GeTOHa OCHOBAHHS (m 6.1.3.1) (m. 6.1.3.2)

4 PaspyLICHHE OT PacKaIBIBAHUS Naw S Ny Nansor < Nuitsp
OCHOBaHUA (. 6.1.4.1) (. 6.1.4.2)
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Tabmuua 6.2 — VYcinoBHA IPOYHOCTH I KIEEBBIX AHKEPOB IIPH JAEHCTBHH

PaCTATUBAIOIINX YCHIHH.

Ne i MexanusMm paspy IeHuT OIMHOYHBIN aHKEP AHKepHas rpymma
1 paspylLIeHHe IO CTATH aHKepa Naw < Nyies Nanmax < Nuits
(m.6.1.1.1) (n.6.1.1.2)

2 paspyLICHHE OT BBIKAIBIBAHUS P\ A Nantor <Ny
GeToHA OCHOBAHHS (m.6.1.3.1) (n.6.1.3.2)

3 KOMOMHHPOBaHHOE
gf{il;ymeﬂne no KOHTaKT} N an 5 N ult,p N, an,tot S N, ult,p

Pa ¢ OCHOBAHHCeM (1.6.1.5.2) (1.6.1.5.3)

U BBIKAIBIBAHHIO OCTOHA
OCHOBaHHUA

4 Pa3pyLICHHE OT PACKaNbIBAaHHA Naw < Nunsp Nantot < Nuisp
OCHOBAHHUA (n.6.1.4.1) (n.6.1.4.2)

Tabnuua 6.3 — YcnoBHa NPOYHOCTH JUII MEXAaHHYECKHX H KJIEEBBIX aHKEPOB MPH

CABHUTC
Nem.m. MexaHu3M paspy lIEHHA OnuHOYHBIH aHKEP AHKepHas rpymia
1 Pa3pyLICHHE MO CTAJH AHKEPA Van < Vs Vanmae < Vs
(n.62.1.1) (n1.6.2.1.2)

2 pa3pyLICHHE OT BBIKAJIBIBAHUA Van £ Vaitep Vi < th,,,p Vantot < Viiep
6eTOoHA OCHOBAHUA 33 AaHKEPOM (n.62.2.1) (n.6.2.2.4) (n.6.2.2.2)

3 pa3pyLIeHHE OT OTKAIbIBAHHSA Van £ Ve Vantot < Ve
Kpasi OCHOBaHHS (n.6.23.1) (.6.2.3.2)

6.1 Pacyer aHkepOB NP ACHCTBUM PACTATUBAOIIMX YCHIUH
6.1.1 Pacuer mpoyHOCTH O CTAIN
6.1.1.1 Pacuer npouHOCTHM NO CTalH i1 OJUHOYHOIO AHKEpa IIPH JCHCTBHH
PacTATUBAO WX YCUIUN IPOU3BOAAT U3 YCIIOBHS:
Nag SNys (6.1)
rae N,, — pacTATUBaoIIee yCUINe B OMTUHOYHOM aHKEPE;
Nys—10 6.1.1.3.
6.1.1.2 PacyeT mNPOYHOCTH MO CTATH I TPYINIIBEl AHKEPOB MPH JEHCTBHH
pacTAruBarO MUX yCI/IJII/Iﬁ MPOU3BOOAT U3 YCIIOBUA:
Nonmax < Nuiss» (6.2)
T0€ Naywmaxr — PACTATHBAIONICE YCHIME B HAHOOJNEE HATPY)KCHHOM AHKEPE AaHKEPHOM
TpYTMIIBL;
Nult,s -1m0 6.1.1.3.
6.1.1.3 IlpeaenbHOE PaCTATHBAIOIIEE YCHIIHE U3 YCIIOBHH MPOYHOCTH MO CTANH N,y ¢

onpenensoT o gopmye:
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Nn S
N : (6.3)

ult,s = >
Ns

rae N, s — HOpMaTHBHOE 3HAYCHHE CHIIBI CONPOTHBICHHS aHKepa MPH PaspyLICHHH IO
CTaJTH, MPUHHMAEMOE B 3aBHCHMOCTH OT THITA U MapKH;

Vs — KO3 HIMEHT HAafEKHOCTH TO CTANH TPH PACTDKECHHH, NPHHAMACMBI
B 3aBHCHMOCTH OT THIIA X MAPKH aHKEPA.
JIna KneeBbIX XHMHYECKHX aHKEPOB CO CTalbHOM apmarypoit A400-A500, BeimyckaeMoid
mo 'OCT 5781, TOCT P 52544, npenenbHOE pPACTATHBAIOIIEE YCHIIME W3 YCIOBHA
TIPOYHOCTH MO CTATMH Ny ¢ CIIEAYET ONpeAessTh no Tadmuie 6.4 wm dpopmyne (6.4):

R -m-d’
_Thsn TC nom (6.4)

s a2

Mo = a
roe R;, — HOPMAaTHBHOE 3HAYCHHE CONPOTHBIICHUA PAacTKeHHIo apMarypel mo CII
63.13330. Ilpunumaetca 400MIla jgms apmatyper kimacca A400, 500MIla — mma
apMaTypsl kiacca A500;
Yvs — K03 PHUITHEHT HATEKHOCTH IO CTATH IIPH PACTLKECHHUH, TPHHUMAEMBIH T
KJIEEBBIX aHKEPOB ¢ apMaTypHbIMH cTepskHAME A400-AS500 paBHbIM 1,25.
Tabmuma 6.4 — IIpenensHOE pacTATHBaOMEe YCHIHME N,y o KIEEBBIX XHMHYECKHX

aHKEPOB ¢ apMaTypHBIMH cTepKEIMH A400, A500 U3 ycinoBHi IPOTHOCTH TIO CTAITH

Homunaneusii | IlpenenpHoe pactsirusaroiee yeuaue Ny s, kKH
IUaMeTp TIPY KJIACCE apMaTyphI

apMaTypbl, MM A400 A500
8 16.1 20.1
10 25.1 314
12 36.2 452
14 492 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 2572 3215
36 325.6 406.9

Yuumvieas: obwuii noxo0 K HOPMUPOSAHUIO, HECYWAs. CHOCOGHOCMb KAXNCO020 MUna
ankepa no cmau  YCMAHASIUGAENICA NPOU3EOOUmenem ¢ y4emom (QaKxmuuecKux

pasmepos U NpOYHOCMU HaubONee KPUMUYECK020 AeMEeHmda KOHCMPYKyuu anxepa
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(Wnuneky, @MyAKu, 2unb3el U M.n.). Benuuuna ycmauwagaugaemcs OmoOerbHbIMU
ucnoimanusamy. Hopmuposanue npouHocmu aHkepa 68 Y6s3Ke ¢ HPOYHOCMbIO CMAau
NPUHAHO HeyenecoobPa3HbIM 68UOY OMCYMCMBUS eOUHO20 NOOX00A K 8bIOOPY U OYeHKe
hhexmuenoti nrowAOU KPUMUYECKO20 S1EMEHMA KOHCHMPYKYUU AUKEPO8 PA3NUYHOZO0
euda. Hopmupyemas @eauuuna — cuna cOnpoOmMueieHuss no cmanu (Umoeoeas OyeHka
npouHOCMU 0151 AHKEPA, YCMAaNABIUEAeMAas CNeYUANbHEIMU UCNLIMANUSIMU).

6.1.2 PacueT MpoyHOCTH MO KOHTAKTy aHKepa C OCHOBAHUEM

6.1.2.1 Pacyer mo NpPOYHOCTH NpH Pa3pylIEHHH MO KOHTAKTy C OCHOBAaHHEM
TIPOU3BOJAT TOJIBKO IJI1 MEXAHMYECKHUX aHKEPOB.

Xapaxmep paspyuienust Mexanuyeckoz20 amkepa Nno KOHMAKMY C OCHOBAHUEM
npeocmasisiem coooti nomepro CyenieHust U 8bICKANb3bI6AHNE AHKePA U3 YCMAHO8OYHO20
omeepcmus. Iloxkazamenu xapakmepusyiowue Hecywyilo cnocooHocme ankepa Ons
OaHHO20 MEXAHU3MA PA3PYULEHUsT He Mo2ym Ovlib O0OOCHOBAHBI MeopemuuecKUMU
3A6UCUMOCIIAMY HOCKONbKY HANPAMYIO 3G8UCAM OM KOHCHMPYKMUSHbIX 0CObeHHOCmei]
Kavic0o2o ankepa. Hopmamuenoe 3nHauienue cunvl CONPOMUGNEHUs ankepa no KOHmMakmy
C OCHOBAHUEM NOAYYAIOM ONBIMHLIM NymeM Ofs KadcOo2o aukepd. B xauecmge
SMANOHHBIX  YCN08ULI NpUHUMAlOMCs ucnvimanusi 8 bemone B25. JlonoanumensHo
OCYwecCmensiemesi npo6epra Xapakxmepucmux CONpOMUGIeHUst auKepa 6 OCHO8AHUSX C
UHOTI NPOYHOCMBIO U PA3IUYHBIMU YCIOBUAMU YCMAHOBKY, NO pe3yIbmamam Komopoi
HA3HAUaOm K03 puytienmnvi yci08ui pabomol, YHumvleaeMoie HACMOosiuLeti MemOOUKO.

6.1.2.2 PacueT mo mpoOYHOCTU IPH Pa3PyIUCHHHU IO KOHTAKTy C OCHOBAHUEM MJIA
OJMHOYHOTO aHKEPA MPU ACHCTBUY PACTATUBAOLINX YCHIINI IIPOU3BOIAT U3 YCIOBHA:

Nan SNuIt,p s (64)
rae N,, — pacueTHOE 3HAUYEHHE PACTATUBAIOIIETO YCHINA B OJHHOYHOM AHKEPE;

Nuitp—10 6.1.2.4,

6.1.2.3 Pacyer mo mpoOYHOCTH NMPH Pa3pylIE€HHH II0 KOHTAKTYy C OCHOBAHHUEM JUIA
TPYINIBI AHKEPOB MPH J€HCTBHY PAaCTATHBAONIHNX YCHIINH IPOU3BOIAT H3 YCIOBHA:

Nan,max < Nult,p, (65)

I1€ Ny max — PACUETHOE 3HAYEHHE PACTATHMBAIONIEIO YCHIIHA B HAHOONIEE HAIPYKEHHOM
AHKEPE aHKEPHOH rpynnsl; N,y , — 1m0 6.1.2.4.

6.1.2.4 TlpenenbHOE PACTATHBAIONIEE YCHINE M3 YCJIOBHA MPOYHOCTH IO KOHTAKTY

C OCHOBAHMEM N, ONPEETAIOT IO hopMyIIE:
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N, -y,
Nutp = Dnp Ve (6.6)
Yor " YNp

rae N,, — HOPMATHBHOE 3HAYEHHUE CHIIBI CONPOTHBIIEHHS AaHKEPa IO KOHTAKTY
C OCHOBAHMEM, IPHHHAMAEMOE B 3aBHCHMOCTH OT THIIA W MapKd aHKepa, a TaKkKe
COCTOSTHHS OCHOBAHMA U1 KOTOPOTO TIPeAHA3HAYEH aHKeP (C TpeirHaMu, O3 TPEIHH);

Y5 — KOO PHITHEHT HATEKHOCTH 110 OETOHY MPH PACTKEHHUH, MPUHUMAEMBIA 1,5,

Yxp — KOOhGHUIMERT ycnoBuM pPAbOTEI aHKEpa IO KOHTAKTY C OCHOBAHHEM,
TIPHHUMAEMBIH B 3aBUCHMOCTH OT THIIA M MAPKH aHKEPA,

W, — Ko3(pduipeHT, yuuThIBAOMMH (HAKTHYECKYIO MPOYHOCTh OCTOHA OCHOBAHHI,
NMPUHUMAEMBIA B 3aBHCHMOCTH OT Kjacca O€TOHa Ha CKaTHe W THTA U MapKu
aHKepa.
Hpumep 8. KpemneHue ocymiecTBIAETCS MECTHI0 aHKepamMu MI12 K OCHOBaHMIO U3
6etona B40 ¢ Tpemumamu. PacueTHoe 3HaueHWe pacTATHBAIOIIETO YCIIHA B HauOoiee
HATPY’KEHHOM  aHKEpPEe AaHKEPHOH rpymmbl  Nymo—12KH (oM. mpumep  6).
IIpousBomuTENIEM TIPEACTABICHBI XapaKTEPHCTHKH HECYIIEH CIOCOOHOCTH aHKepa IIpH
paspyIIeHHH 10 KOHTAKTy ¢ oCHOBaHHeM (Tadmmia 6.5). TpeOyeTcs BBIIONHUTH pacyer
IO TTPOYHOCTH I AAHHOTO BUJIA PA3PyLICHHU.

Tabnuua 6.5 — XapakTepuCTHKU HeCyied ClIOCOOHOCTH aHKepa IPU pa3pyLICHHH

TI0 KOHTAKTy C OCHOBaHHEM (TIpHMeEp)

HoMuHANLHBIN HaMeTp aHKepa

ms | mio | mi2 | M6 | m20 [ 24 | m27

Anxkep pacnopHsi# (Tun 1)

Paspymenne no KOHTAKTY ¢ OCHOBAHHEM

2.1 HopMaTHBHOE 3HAYCHHE CHIIBI

COMPOTHBJICHHA AHKCPA 10 KOHTAKTY C 12 16 25 35 - - -
OCHOBaHHEM B OcTone B25 Ge3 Tpemmuu N,

(xH)

2.2 HopMaTHBHOE 3HAYCHHE CHIIBI

CONPOTHBJICHIA AHKCPA IO KOHTAKTY C 5 9 16 25 30 40 _
OCHOBaHHEM B GeroHe B25 ¢ TpenmHaMu

Ny, (kH)

2.3 KoaddpuuueHT ycnoBHii paGoThI Yy, 1,0

2.4 Ko3(dHUHEHT, yUHTHIBAIO A

(haxTHYECKYIO MPOYHOCTH OETOHA

OCHOBaHHA

Beron B25 1,00

Beron B30 1,10

Beron B35 1,18

Beroun B40 1,26

Beron B45 1,34

Beron B50 1.41

Beroun B55 1,48

Beron B60 1,55
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HopmariBHOEe 3HAa4YeHWe CHIBI COIPOTHBJIECHHA AaHKEpPAa IO KOHTAKTy C OCHOBAHHEM
MPHHUMAETCS JJIs1 OCHOBAHMA C TpeluHaMu N, , = 16 kH.

[pemenbHOE pacTATHBAIOINEE YCHIIHME M3 YCIOBHA HPOYHOCTH II0 KOHTAKTy
¢ ocHOBaHHEM N, , 1o hopmyie (6.6) ans ocHoBanusa B40:

N,,- ,
wo Ve 16KHL26 10

PP ERT
Venosue npousoctd (6.5) 12kH < 13,44xH pemomneno. Hecymas cmocoOHOCTB
AHKEPHOTO KPEIUTEHUA NMPH Pa3pyIICHHU IO KOHTAKTY C OCHOBAHUEM JUI BBIOPAHHOTO
ankepa obecIevueHa.
6.1.3 PacueT mpovHOCTH MpH BHIKAIBIBAHUN OETOHA OCHOBAHUS
6.1.3.1 Pacuer 10 NPOYHOCTH NpPH BHIKANBIBAHHH OCTOHA OCHOBAHHA I
OIJWHOYHOTO aHKepa IpH JeHCTBHH PACTATHBAIOIINX YCHUITHH MPOU3BOAAT U3 YCIOBHUA:
Nan < Nutre » (6.7)
rae N, — pac4eTHOE 3HAYCHHE PACTATHBAIOLIETO YCIIHI B OJMHOYHOM AHKEPE;
Nyre —10 6.1.3.3.
6.1.3.2 PacueT 1m0 MpOYHOCTH NPH BHIKAIBIBAHWH OCTOHA OCHOBAHHA UL TPYIIIBI
AHKEPOB IIPH AECHCTBHH PACTATHBAIOIIMX YCHIIHE IPOU3BOIAT H3 YCIOBHA:
Nan ot < Nuir 5 (6.8)
1€ Nyp tor — PACUETHOE 3HAUYEHHE PACTATUBAIONIETO YCUNIUA B AHKEPHOMH IPYIIIE;
Nyje —10 6.1.3.3.
6.1.3.3 IlpenenbHOoe pacTATHBAIOINEE YCHIME M3 YCIOBHA TPOYHOCTH IIPU

BBIKAJIIBAHUH OETOHA OCHOBAHUS Nyj; . OLIPEACILIIOT TI0 hopMmyIre:

0
N _ N ne Ac,N
ulte — . "0 "W N Vie N Wee s (69)
Yoo YNe Aon

L€ Y5 — KOO OHIMEHT HANEeKHOCTH 10 GETOHY IPH PaCTIKEHHH, IPHHAMAeMBIi 1,5;
Yne — K03 hHIMEHT yenoBurii pabOTEI aHKEpA [PY BHIKATBIBAHHH OETOHA OCHOBAHHS

TpH pacTLKCHUH, HpI/IHI/[MaCMLII‘/II B 3aBUCHMOCTH OT THIIA H MapKH aHKEpa,
A70
NM — S3HAQYEHHEC CHJIIBI CONMPOTHUBIICHU 1A OJUHOYHOTO aHKEPA, pacrnoI0KCHHOIO

HA 3HAUUTENBHOM YHAJIEHHH OT Kpad OCHOBAHMA U COCEIHET0 aHKepa, IIpH
Pa3pyLIEHHH OT BBIKAJIBIBAHHA OETOHA OCHOBAHHUA, OIpeessieMoe 10 Tabmmam 6.6 — 6.7

ui popmyne (6.10):

55



Ny, =k, /qun 3 (6.10)

rae N,?ﬁc — B HBIOTOHAX;

Ry, — HOpMATHBHOE  CONPOTHBJIEHHE OETOHA C)KATHIO, MPHHAMAEMOE IO
CII 63.13330 B 3aBUCHMOCTH OT Kjiacca OeToHa Ha cxkatue, B MIIa.

hey— >bdexTHBHAs TIyOMHA AHKEPOBKH NPHHAMAEMas B 3aBHCHMOCTH OT THIIA
W MApKH aHKEPa, B MM.

ki — k03 pUIMEHT, 3aBUCAINMI OT COCTOSHHS OCHOBAHHA B 30HE aHKEpa,
MPHHUMAEMBIH PaBHBIM:

8,4 — mpu BO3MOXKHOM 00pPa30BaHHH TPEIIHH B OETOHE OCHOBAHHS,

11,8 — mpu OTCYTCTBHH TPEIIHH B OETOHE OCHOBAHHS;

A .
%N — OTHOIICHHUE, YYHUTBHIBAIOMICC BIMAHHUE MEXKOCEBOI0 pacCTOIHHUA B AHKEPHOH
Ac N

TPYTIIIE H PACCTOSHHUE 10 KPast OCHOBAHMS,;
AgN — IUIOIIAAb OCHOBAaHUA YCIOBHOM NPH3MBI BBIKAJIBIBAHHA IS OJHHOYHOTO

aHKepa, PacToNOKEHHOr0 HA 3HAYUTEIIHHOM y/JAJICHHH OT Kpas OCHOBAHHA M COCEIHETO
ankepa (cM. puc. 6.3) cneayeT BRIYHCIATD MO opMmyIie:

A.y— GakTHUecKas IUTOMATb OCHOBAHHA YCIOBHOH TPH3MBI BBIKAJBIBAHH,
C y4eTOM BIHMAHHUA COCETHHMX AaHKEPOB (TPH S<S.y), A TAKKE BIHIHHA KpPACBOTO
PACTIONOXKEHHA (TP ¢<C,, y) — CM. PUC. 6.4. 30ECh U JATEE Sy, Cppy CIEAYET TIPHHUMATB
mo 1. 6.1.3.4;

Vs v — KO3 (UIMEHT BIWSIHUA YCTAHOBKM Y Kpas OCHOBAHUS, BBIYHCISAEMbIH IO
dhopmyie:

Yoy =0,7+0,3-——<1,0, (6.12)
Ccr,N

NIPH PACIIONIOKEHUM aHKEepa BOIHM3H OT Kpas MO HECKOJBKMM HATPABICHUSAM (yroJl HITH
TOPLIEBOH Y4YacTOK OCHOBaHHA), BEIHYMHY ¢ B popmyne (6.12) cremyeT MpHHHMATH
HAUMEHBINEH.

WYre vy — KOO((DHIMEHT BIHAHHA YCTAHOBKH B 3aLIMTHBIH CJIOH I'yCTOAPMHPOBaHHBIX

KOHCTPYKIIH, BBIYHCIIACTCS 110 (popMyIie:

hy
Wre,N :095+200 SI,O, (613)
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rae h,— >bbexTHBHAS TITyOHHA AHKEPOBKH, B MM;
NPH IIare TPOAOIBHOM W (MIIM) TIONIEPEYHOH apMaTypsl B 30HE YCTAHOBKH aHKepa
s> 150mMM (s > 100MM mipu mpametpe apMatypsl d < 10MM) clieyeT MpUHUMATH
Yeen= 1,0.
Yoy — KOIDQHIMERT BIMAHNSA SKCIEHTPHCHTETA TPHIIOKEHHA YCHIHH B AHKEPHOH

TpYTIe, BBIYUCTSIEMBIH M0 popmyIie:

1 1
N = . <10, 6.14
Veon [1 +2-ey; /sc,,NJ [1 +2-ey,/ Spn ] ’ @19

3JIECH ey |, €y, — IKCIECHTPHCUTET PACTATHBAIOIIEH CHIBI OTHOCUTEJIBHO IIEHTPA TIKECTH

aHKEPHOHM TpPYNIBI JUIi COOTBETCTBYIOLIEIO HampasieHHA (cM. mpumep 6). [ma

OJMHOYHOrO aHKePa Yoo v — 1,0.

Ve SR y ;7/ -
//%// 7/ i 4{/ {; =

LTI TN

0
AC‘,N :Scr,N 'Scr,N

Pucynok 6.3. — Inomaas Af' N OCHOBAHWs YCIJIOBHOI ITPU3MBI BHIKAJIBIBAHUS NIPU

PaCTKCHUH 11 OAUHOYHOIO aHKEpa, paCnoJI0KCHHOI0O Ha 3HAYUTCIIbHOM
YAAJICHUH OT Kpasd OCHOBAHWUS U COCCAHCTO aHKEpa
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Ac,N = (cl + 095 scr,N)' Scr N
< CerNs

0,55, n

0555

AC,N = (CI + $1 + 0:5 Scr,N) * SerN
Cy S Cc’r,N;
§1 < SerNs

0'5scr,N

0,55, n

Acnv=(c1+ 8511 0,55,5) (c2+ 855+
0,5 scrn)
CL=CoN; C2=Corp
SIS SerN 3 S25Serw ;

0,55, 5

S5

C2

Pucynok 6.4 — dakxrryeckas miomanas OCHOBAHHUS YCIOBHOM TPH3MBI
BBIKAQJIBIBAHKS JUIsl OAWHOYHBIX AaHKEPOB M AHKEPHBIX TPYIII IIPU IEHCTBUU
PACTITUBAOLINX YCUIIUH;

a — ONMHOYHBIN aHKeP y kpasi GETOHHOTO OCHOBaHMs1, § — rPyINa U3 ABYX aHKEPOB Y Kpast

GETOHHOTO OCHOBAHIIS, 6 — TPYIITA U3 YEThIPEX AHKEPOB B YTy GETOHHOrO OCHOBAHUs
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Tabnuua 6.6 — 3HaueHHE CHITBI CONPOTHBIICHHS /ISl OJIMHOYHOTO AHKEPA TIPH

Pa3spyIICHHH OT BHIKAJIBIBAHHS OETOHA OCHOBAHUS C TPELIMHAMH

0
Cuna conpotupnennst N, . py BBIKAJIbIBAHWH OCHOBAHUS C TPELLMHAMHU

hey npu KJracce OETOHA 10 NPOYHOCTH Ha CHKATHE
B15 | B20 | B25 | B30 | B35 | B40o | B45 | Bso | B55 | Beo
30 46 5.3 5.9 6,5 7,0 7.4 78 8,3 87| 91
50 08| 115] 128] 139 150] 160 168] 178 187] 195
80| 199| 233| 259| 282| 304| 324| 340] 361| 378] 394
100 279] 325] 361 394 424 452] 475 s04| 528 55,1
120 366| 428| 475| s518] 558| s95| 625 663| 694 724
150 512| 598[ e664| 724| 779| 831| 873| 926| 970] 1012
180 673] 86| 873| 951 1024 1092 1148 121,7] 1275 133,0
200 788 920 1022 1114 1200 1279 1344 1426 1493] 1558
250 1101 | 1286 1428 1557 1677 1788 1878 1992 2087 217,7
400 | 2229 2603 | 2890 3152 3393 | 361,9| 3801 4032 4223 | 4407
600 | 409,5| 478,1| 531,0| 579,1| 6234]| 664,8| 6984 | 740,7| 7759| 809,5

hy— b dexruBHas ryOrHa 3ameNKK; IS POMEXKYTOUHBIX 3HAUEHHMH KJIacca M TITyOUHBI

3aJI€JIKA 3HA4YEHUsI N,? . OINpPENENATh UHTEPIOJSALUEH.

Tabmuma 6.7 — 3HayeHHe CHIIBI COMPOTHBICHHA I OJHHOYHOrO aHKepa TPH
paspyLICHUU OT BbIKAJIbIBAHHA OCTOHA OCHOBAHMS 0€3 TPEIIHH

0
Cuna conporusnenust N, . Ipy BbIKAJIBIBAHHI OCHOBAHMSI 0€3 TPELIUH

hey TIpH KJIacce OETOHA MO MPOYHOCTH HA CHKATHE
BIS | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
30 6,4 75 8,3 9.1 98| 104] 110] 116 122] 127
so| 138] 162 179| 196 21,1 225] 236 250] 262] 274
80| 28.0] 327| 363| 396| 426 455| 478 07| 53,1| 554
100 391 457] s508| 553| 596| 63,5] 668| 708] 742] 774
120] s14| e601| 667] 728 783| 835| 877 93.1| 975 1017
150 719 840] 932 101,7] 1095] 116,7] 1226 | 130,1] 1362 1422
180 | 945/ 1104 12206 133,7] 1439] 1535 1612] 171.0] 179,1| 1869
200 | 110,7| 1293 | 1436 156,5] 1685] 179,7| 188,8| 2003 | 2098 | 2189
250 | 154,7] 180,6 | 2006 | 2188 2355] 2512 263,9| 2799 2932 3059
400 | 313,1| 3656 | 4060 | 4428 | 4767 ] 5084 | 534.0| 5664| 5933| 6190
600 | 5752] 671,7] 7459 8134 ] 8757 933,9] 9810 1040 1000 1137

her— 3ddexrTuBHas ryOMHA 3aEIKH; 711 TPOMEKYTOYHBIX 3HAYEHHH KJIaCCa U TIIyOHHBI

0 .
3a0enKy 3HaveHus N, OTNpPEAeNsTh HHTEPHONALUEH.

6.1.3.4 Kputuueckoe paccTOAHHE MEXKIY aHKEpaMH (MEXKOCEBOE) S, IPH

KOTOPOM OTCYTCTBYET BIIMSTHUC COCEIHHUX aHKCPOB HA IIPOYHOCTH OJMHOYHOT'O aHKEpa

UL CITydas paspymIeHUA OT BBHIKANBIBAHHSA O€TOHA OCHOBAHWS TIPH PACTIKCHHH,

BBIYHUCIISIFOT 0 (hOpPMYyIIE:
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Sern =3-h,p. (6.15)

Kpuruueckoe KpacBoe PAaCCTOAHHE C..y, TPH KOTOPOM OTCYTCTBYET BITHSIHHE

ONU3KOPACTIONOKEHHOTO KPas OCHOBAHHS HA MPOYHOCTD OAHHOYHOTO aHKEPA JUIA CITydas

Pa3pymeHUs OT BBHIKAJGIBAHHMA OCTOHA OCHOBAHWA IPH PACTKCHHH, BBIYMCIIIOT II0
dopmyre:

Copv =1.5-h. (6.16)

6.1.3.5 B ciyuyac pacnoioKeHHU aHKEPOB B CTECHEHHBIX YCIOBHAX BOJIM3H OT Kpas

7O TPEM WM YCTHIPEM HANPABICHHAM (CM. pHc. 6.5) pacuer mo m. 6.1.3.3 cremyer

BHITIONHATH, IPHAMMAA B pacdeTax 3HaueHHe 3(Q(eKTHBHOM IITyOHHBI aHKEPOBKH /1o U3

YCIIOBHA:

e ;ﬂj , 6.17)

TJ€ Cax — MAKCHMAIPHOE M3 KPAeBBIX PACCTOSHHH UL PacCMaTPUBAEMOTO aHKEpa HITH
rpyrmsI (cM. puc. 6.5.)

Smax — MAKCHMAJIBHOE M3 MEKOCEBBIX PACCTOSHMH I PAaccMaTpHBAEMOH IPYIIIIbI
(cMm. puc. 6.5)).

ITpu »ToM B pacdetax mo dopmynaM (6.9) —(6.14) creayer Takke HCHOB30BATH

CKOPPEKTHPOBAHHBIE 3HAYCHUA KPHTHYECKHX PACCTOAHMH S, v =3-Hp; ¢, v =1,5-H.

Crmax = MAX (€1,1;€12:€2,13€2,2) (€1,1361,2:€2.15€22) L Carn

PucyHok 6.5 — Cxema pacnosiokeHus aHKEPOB B CTECHEHHBIX YCIIOBUAX
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IMpumep 9. AHKepHOE KpEIUIEHHE U3 IpHMepa 6 (CM. PHCYHOK 6.6) OCYIIECTBIAETCS
mecTrio ankepaMu M12 ¢ s¢dexTuBHON riTyOHHOM aHKEPOBKH 80 MM K OCHOBAHHIO W3
Getona B40 ¢ TpemuHamMu (apMHpoBaHMe HeM3BecTHO). JInd BIOPAHHOTO aHKepa yy .~1
PacyeTHoe 3HAa4YEHHWE PpACTATHBAIOLIEIO YCHIMA B HAHOOJICe HATPY)KCHHOM aHKCPE
aHKepHOM TPyMbl Ny, e = 12 KH, cymmapHOe pacTiruBaromee YCHIHE B aHKEPHOM
rpyme Na,or = 36 KH (en; = 3MM;  ey> = 53mMm). TpeOyeTcss BBIMOJHHTH pacyer U3

YCIIOBHIA MPOYHOCTH TPH BBIKAIBIBAHUH OCTOHA OCHOBAHUA.

=8
N
5

Nan, tot ‘

6, BSOS 12¢H
“’I 3 7H A{i 106H

5KH

e .
100 \\///

200
300

=

400
300
150
>
>

PucyHok 6.6 — CxeMa aHKepHOTO KpetieHns K npuMepy 9:
A — IIEHTP TKECTH AHKEPHOH rpymibl; B — TOUKA MPUIIOKEHUA

PABHOJACHCTBYIOLICH CUJIBbL B PACTSIHYTBIX aHKEPAX

IpesenpHOE PACTATHBAIOLIEE YCHIHE W3 YCIOBHS MPOYHOCTH IIPH BBIKATBIBAHHH
0eTOHA OCHOBAHMA I AHKEPHOM IPYIIIBI U3 ABYX KPAHHUX aHKepOB M0 popmyre (6.9):

NO A,
Ny =it 2ot g = 22 1900000 o 6 9.0,68= 39,20
’ Yor Ve AcN 1,5-1,0 57600 mm>

npu N, =k - R, , -h =8,4-429-80"° =32367H =32,4xH

he= 80 MM
Ry, = 29 MIla (ans 6etona B40)
Ser N =3hgr =3-80MM =240MM; ¢, iy =1, 5k, =1,5-80MM =120MM

AN = Ser NSorn = 240 MM - 240 M = 57600Mm>

A,y =440-500—150-200 = 190000Mm° (CM. PHCYHOK 6.7)

61



60MM

=0,7+0,3- =0,9
VsN 90MM
Yyon =0,5 +% =0,9 (TIpH OTCYTCTBHH JAHHBIX TI0 (PAKTHIECKOMY aPMHPOBAHHIO)

1 1
Ve _[l+2~eN,l /sc,’N] [1+2-eN,2 /Sy J

= ! . ! -0,68
14230/ 2400 ) \1+2-53pm/ 2400m )

120 I/ 120

0,5<mi 0, Sser

PucyHok 6.7 — Cxema onpeenenus (HaKTHIecKOH MIOMA M OCHOBAHHS YCIIOBHOM

MPU3MBbI BbIKAJIBIBAHKS JUT pHMepa 9

VcmoBre MPOYHOCTH MPH Pa3pylIEHHH OT BBIKATBIBAHHA OeTOHA OcHOBaHHs (6.8)
Nantor < Nuie (36 kH <39,2 kH) BBIMONHEHO.
Mpumep 10. KpemeHue (cM. pUCYHOK 6.8) oCymecTBISETCS ¢ TOMOIIBIO IBYX KIICEBBIX
AaHKEPOB C HOMHHANBHBIM AHaMeTpoM 20MM H TiIyOmHOH aHkepoBkH 300 MM K
OCHOBaHMIO U3 OeToHa B25 ¢ TpemmHamu. [t BeiOpaHHOTO aHkepa yy .= 1 PacuetHoe
3HAYECHHE CYyMMAapHOTO PaCTATHBAIOWIETO YCHIHA N, = 50 KH (06e3 mononHuTeIbHBIX
IKCLEHTPUCHTETOB). TpeOyeTcs BHINOJIHHTH PACUET W3 YCIOBHI MPOYHOCTH TPH

BBIKAJIBIBAHHH OETOHA OCHOBAHMA.
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e e,

€11, St G2
150 200 130

PucyHok 6.8 Cxema aHKepHOTO KpernieHus K mpumepy 10

Ilpu rmyGune 3agenku b, = 300MM KPHTHYECKOE KPAEBOE PACCTOAHHE Co.y =
450 mm
JUtt paccMaTpHBaEMOTO KPEIUIEHHSA C;<C;2<C;<Cepn (Cmar=150MM) aHKepHOE
KpEIUIEHHE PACIION0KEHO B CTECHEHHBIX YCIOBHAX BOIU3HM OT Kpast.
Pacuer BBIMONHACTCS AT IPHBEICHHON TITyOHHBI AHKEPOBKH
héf = max[lslozm ;) ZOZA/IMJ =100mm ;

Sern =3-Hy =300mm; ¢,y =1,5- =150mm

IlpenenbHOE pacTATHBAIOIIEE YCHIHE H3 YCIOBHS NMPOYHOCTH NPH BHIKAILIBAHUM
0eToHa OCHOBAHHMA JUI AHKEPHOI IPYIIIEI W3 JBYX KPalHMX aHKePoB 110 popmye (6.9):

Ny, A, _39,4xH 1200004

N o= ne  Aw . . - .
uit,c - N Vo Veew Voo 15-L0 900005’

-0,9-1-1=31,5¢H

npu N, =39,4xH no Tabmune 6.6 sy 6eTona B30 u A= 100 Mm

AXN = Sor NSern = 300MM -300Mm = 90000nm>

A, =(150+200+130)-(100+150) = 120000Mm>

100MM
v =0,7+0,3- =0,9
YaN 150Mm
100
v =0,5+——=1,0
\wureA,\ 200

‘~|!ec,\7: 170
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VcoBre MPOYHOCTH TNPH Pa3spyNIeHAH OT BHIKAJBIBaHHA GeTOHA OCHOBaHHA (6.8)
Nantot < Ny (50xH > 31,5kH) He BBIIIOTHEHO.

Hecymas cmocoOHOCTP aHKEPHOTO KpPEINIEHHS HENOCTaToYHa. lIpH  3TOM
MOBBIIICHHE HECYNIECH CIOCOOHOCTH B JIAHHBIX YCIIOBHAX HE MOXKET OBITh 00ECIIEYEHO 32
CUET YBETMYECHWS TIIyOMHBI 3ajenkd. HeoOXoammo cMemieHWe aHKepoB OT Kpad
OCHOBAHHL.

6.1.4 PacueT MpOYHOCTH TPH paCKaIbIBAHWNA OCHOBAHUS

6.1.4.1 Pacyer mo NPOYHOCTH NpPH PACKAIBIBAHHH OCHOBAHHA I OJAWHOYHOTO
aHKepa MpH JEHCTBUH PACTATHBAIOLIMX YCHIIUI NPOH3BOIAT H3 YCIOBHUS:

Non £ Nuisp (6.18)
rae N,, — pacdeTHOE 3HAYCHHE PACTATHBAOILETO YCHIHA B OTHHOYHOM aHKEPE;

Nujggp— 10 6.1.4.3.

Hannvtii 6uo paspyuienusi 06yCno6neH 803MONCHOCHIbIO OMKANLIBAHUS. KPAsL UlU
DACKANBIBAHUsT 8CE20 OCHOBAHUSL 3A CYem PACKAUHUBAIOWe20 OeliCmeus Hecyujezo
21eMeHma ankepa Ha 6emon.

6.1.4.2 Pacyer 1o mpOYHOCTH NPH PaCKAITBIBAHHH OCHOBAHUA [UIA TPYIIIBI AHKEPOB
Npy JeHCTBUH PACTATHBAOIIUX YCHUITHI ITPOU3BOST U3 YCIIOBHSL:

Nan,tot < Nult,sp (6 1 9)
r1€ Ny, i — PACUETHOE 3HAYCHHE PACTATHBAOLLETO YCHIIUA B AHKEPHOM IPYIINIE,

Nuisp — 10 6.1.4.3.

6.1.4.3 IlpenenbHOE PACTATHBAIOLIEE YCHIHE W3 YCIOBHH IPOYHOCTH IIPH

PAcKaabIBAHUM OCHOBAHHUA N,y g, ONPEsieTAeTCS 110 opMyie:

sp

(6.20)

_ Ve
ult.sp — ° Wh,sp >
Nsp

TTIE Yy — K03 dHIMenT ycmoBuii paboTs aHKepa MPH PA3pyIICHHH OT PACKAIBIBAHF
OCHOBAHUS IIPH PACTHKEHUH, IPUHUMAEMBIH B 3aBHCUMOCTH OT THITA M MapKH;
N?,.—3HAYEHHE CHIBl CONPOTUBJICHHWS TIPH PACKAJIBIBAHWM  OCHOBAHUS,
BEUHcIAEMOe IO  (opmynme (6.9) ¢ HCTONB30BAHHEM BMECTO BENHUHH Sgy, Cony
KPHUTHYECKHX PACCTOAHMH Scr,sp, Cor,spr H Yne — 1,05
Scrsp — KDUTHIECKOE MEMKOCEBOE PACCTOSHME, IPU KOTOPOM OTCYTCTBYET BIHSHHE
COCEJHHX aHKEPOB HA IPOYHOCTh OJWHOYHOTO aHKepa Ui Cily4as paspymIeHHH OT

PacKabIBaHHUA 06eTOHa OCHOBAHHSA IIPH PACTAKECHHH,
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Cersp — KPHTHUECKOE KPAeBOE PACCTOSHHE UL aHKEPa, TPH KOTOPOM OTCYTCTBYET
BIIHAHUE OJIM3KOPACIIONOKEHHOTO KPas OCHOBAHHSA HA TPOYHOCTH OJMHOYHOIO aHKEpa
IJIA Cy9ast PaspyNICHH OT PACKANIBIBAHKA OETOHA OCHOBAHMA TMPH PACTSKEHHH;

Bemuunsl ..y, C..p IPHHAMAIOT B 3ABUCHMOCTH OT THIIA H MAaPKH,

Vi — KOODOUIEEHT, yuuThIBAIOMMHA (PAKTUYECKYIO TONMIMHY OCHOBAHHA IIPH
PAacKallbIBAHUH, BBIYHCIIEMBIH 110 hopMyIie:

2/3 2/3
Vi :[LJ g(z”ef] : 6.21)
P )

mil
rae i — dakTuyecKas TONIHUHA OCHOBAHUS,

Nin — MEHHMAITBHAS TOJIIMHA OCHOBAHWS, NPHHAMAEMasA B 3aBUCHMOCTH OT THIIA
U MapKH aHKepa,

hy—>ddexTnBHas IyOHHA AHKEPOBKH NpPHHHMAaeMas B 3aBUCHMOCTH OT THIIA
Y MapKH aHKepa.

6.1.4.4 JlomyckaeTcs HE PaCCMAaTPUBATh Pa3pyIICHHE OCHOBAHMA OT PACKAJIBIBAHHUS
[PH BbINOJIHCHHUH CIIEAYIOIHX YCIOBHM:

a) KPaeBO€ PACCTOSHHME BO BCEX HANPABIEHHAX C > Cp.q, — AN OAMHOYHOTO aHKEPA
uc>12-c.g — 009 aHKEPHOH TPYIIBIL, TPH 3TOM TOJNIIHHA 3JIEMEHTA OCHOBaHUA A >
Z'hef

6) pacyeTHas IIUPUHA PACKPHITHSI TPEIIMH B OCHOBAHUH He mpeBbimmaet 0,3MM npu
5TOM PACKAITBIBAIOMIEE YCHITHE B OETOHE BOCIIPHHUMACTCS aPMHUPOBAHUEM:

- e meree 60 % npu N, <30xH;

- Ha 100 % mpu N,;,>30xH.

IIpuMeyaHHe — PaCKATBIBAIONEE YCHIMC B OCHOBAHHH MOMKET OBITh IPUHATO B 3ABHCHMOCTH OT OCEBOTO
PACTATHUBAIOLIETO YCUIHA B aHKEPE N,

a) AJ1 QHKEPOB C KOHTPOJIEM MOMEHTA 3aTSKKH — 1,5,

6) At aHKepoB C ymmpeHneM — 1,0N,,;

B) 1711 QHKEPOB C KOHTPOJIEM IIepeMemeHus — 2,0N,,;

T) A7 KICCBBIX XUMHICCKUX aHKEPOB — 0,5N,,,,.
IIpumep 11. Kpemenye oCymecTBIETCS ¢ IOMOLIBIO JBYX aHKePOB M8 K OCHOBAaHHIO
u3 GeTona B25 BOmusH ot xpas (cM. pucynok 6.9). Tommmea ocHoBanus 200MM. JlaHHbIE
IO apMHUPOBAHUIO OCHOBAHMSA B 30HE YCTAHOBKH OTCYTCTBYIOT. PacueTHOoe 3HaueHHE
CYMMAapHOIO PacTATHBAIOIIETO YCHJIMA Ha PacCMATPUBAEMYIO TPYHIY N, .= 6 KH
(veumue pelicTByeT 03 JOIOMHUTENBHBIX JKCUEHTPUCHTETOB). [lpomsBomuTeiem

TPECACTABIICHBL XapaKTCPUCTHUKHU Hecymeﬁ CITOCOOHOCTH aHKEpa Tpu pacKaJIbIBAHUH
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ocHoBaHHsA (Tabmuia 6.8). TpeOyeTcsa BBINOIHHTH PACUET MO MPOYHOCTH IS JAHHOTO

BHJa pa3pyLICHHUA.

RS N T

3 N _

\;\:\: \Q . v : 2 i :A“N o

N ex—E ) o A 7 R~

IRNONNOONN \ N
200 70 100 40

PucyHok 6.9 — Cxema aHKEpHOro KperieHus k npumepy 11

Tabnuma 6.8 - XapakTepHCTHKH HecymeHd CIOCOOHOCTH aHKepa MpH

packaibIBaHUU OCHOBAHMSA (IPHMEp)

HoMuMHA/ILHLI AMAMETP AHKEpa
Amnkep pacnopHsli (tum 1)

M8 | MI10 | MI2 rM16 | M20 |M24

PaspywieHne oT packanbIBaHHSI OCHOBAHUS

4.1. DppexTHBHAS ITyOHHA AHKCPOBKH /1, MM 50 60 70 85 100 125
4.2, MUHHMAJIGHAS TOJIIMHA OCHOBAHUSI /1,,,;,,, MM 100 120 140 160 200 250
4.2 KpuTHYECKOE KPacBOE PACCTOSTHHE

70 90 105 123 1515 187,5
NPH PACKATBIBAHHHE C;. g, (MM)
4.3 KpuTHYCCKOC MEKOCCBOC

140 180 210 246 303 375
PACCTOSHKE IPH PACKAJIBIBAHHH S, o, (MM)
4.4 KosdduupeHT ycnoBuii paboTsI Y, 1,2 1,0

OcHOBaHHE B 00IIEM ClIy4ae IPHHAMAETCA ¢ TPEIHHAMH.
IlpenenbHOE PacTATHBAIOLIECE YCUIIME M3 YCIOBUI MPOYHOCTH NPH PacKajbIBAHUH

OCHOBaHus onpeaessercs no gopmyie (6.20):

N 6,56
N, __nc =="".1=5,5kH .
ult,sp Tasp WYh.sp 1,2
npu
N, 4 v
e Ly W = ] IO 7.0,75:1,0=6, Skt
Tove L0 A4 T 7 1,5:,0 19600mm”

npU Ng’c =12,8xH no Tabnuue 6.6 nacrosero [Tocoous,
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her= 50 Mm; Ry, =18,5 MIla (mns GetoHa B25),

Sersp = 140 MM; . = 70 MM;

AXN = SerspSen.gp = 1400 1407m = 196003m? ;

Aex= (70 MM + 100 MM + 40 mnr)- (40 Mv + 70Mm) = 23100 mm” —

40mm
70Mm

W,S,N =077+033 =0>87,

5
Vren =0,5 +% =0,75 (npwm oTCyTCTBHH AaHHBIX MO (PAKTHUECKOMY APMUPOBAHMIO);

\'VGC,.Nz 1;0;
23 3 213
( 2003 2-hy 100\%?
Vpop = =|—| =158 ,H0He Oomee | ——| =|—| =10.
. Mgin 100 Pinin 100

VCIOBHE TPOYHOCTH TPH PaspylIeHWH OT pacKanbiBaHus OcHOBaHWs (6.19)
Nansor = 6 XH < Ny ,, — He BEIIONHEHO. Hecymas cniocoGHOCTD aHKEPHOIO KPEILICHUS H3
YCIOBHH IPOYHOCTH TPH pACKAIBIBAHHKM OCHOBAHHA HE O0OeCreYeHa HEOOXOIMMO
CMEMIEHUE AHKEPHOrO KPEIUIEHWSI OT Kpas WM YTOYHCHHME YCIIOBHIl apMHPOBaHHS
OCHOBAHMA B 30HE YCTAHOBKH KpeIUleHUs (yTouHeHHE Kod(duuueHTa ycnoBuii paboTst
YReN )-

6.1.5 Pacuer mpovHOCTH ITPpH KOMOMHUPOBAHHOM Pa3pyLICHHH MO KOHTAKTY
1 BBIKJIBIBAHUIO OETOHA OCHOBAHMUS

6.1.5.1 PacueT mo mpoYHOCTH NpH KOMOWHHUPOBAHHOM pa3pyIIECHHH MO KOHTAKTY
M BBIKAJILIBAHHIO O€TOHA OCHOBAHMS IIPOU3BOMAT TOJIBKO I KIEEBBIX aHKEPOB.

Xapaxmep paspyuienus kieegvix aHKepO8 N0 KOHMAKMY C OCHOBAHUEM S6IAEMCS
KOMOUHUPOGAHHBIM. Paspyutenie NPOUCXOOUM C HAPYULEHUEM CYENTeHUs K1ee020
cocmaea no 4acmu OJUHbL CIEPIICHSL U GbIKANLIBAHUEM KOHYCA 6emona Ha OCMAGUEMCs]
yuacmre. [Ipu coemecmuoii pabome epynnel aHKepog ommeyaemcsi 6onee COXHCHbII
Xapaxkmep 6blKA/IbleAH U5, SCIGMCHZI,;IHJ om 634uUMHO20 pAChOJONCEHUs cmepolcneﬁ, Yymo
YUuUmeIeaemcs dIMAUpuyeckumy Kodpuyuenmamu. IIpu smom noxasamenu cyenneHus
Ki1ee6020 ankepa YCMAHASNUBAIOMCS MON6KO IKCHEPUMEHMANLHO 8 3A8UCUMOCTIY OMm
MEXHO/I02UYEeCKUX ycxzoeuﬂ ycmanoexu, OoKasuleaouwjux CyujecmeennHoe eausiHue Ha

pesyromam

67



6.1.5.2 PacueT 1o mpOYHOCTH IPH KOMOHHHPOBAHHOM pa3spyLICHHH IO KOHTAKTY
H BBIKAJIBIBAHUIO OETOHA OCHOBAaHHMA /I OJHHOYHOTO AaHKEpa TPH JICHCTBHH
PAaCTATHBAIOMINX YCHIIMHA TIPOM3BOAT U3 YCIIOBHS:
Nan £ Nuirp, (6.22)
rae N,, — pacdyeTHOE 3HAYCHHE PACTATHBAIOMIETO YCHITU B OJHHOYHOM aHKEPE;
Nunp—10 6.1.5.4.
6.1.5.3 Pacuer 1no npovHOCTH HPU KOMOHHMPOBAHHOM pa3pYLIEHHH IO KOHTAKTY
U BBIKANIBIBAHMIO OCTOHA OCHOBAHUS JUII TPYNNBl  AHKEPOB TNPH  ICHCTBHH
PacTATHBAIOIMX YCHIIMN NPOH3BOJAT U3 YCIIOBHS:
Nangor < Nutvp (6.23)
T7€ Ny 1o — PACTATHBAIONIEE YCUIIHE B AaHKEPHOM TPYTIIIE;
Nuyip—10 6.1.5.4.
6.1.5.4 [lpenensHoe pacTATHBAKOLIEE YCHIHE M3 YCIOBHH IIPOYHOCTH TIPH
KOMOHHHPOBAHHOM Pa3PyIIEHAN MO KOHTAKTY U BEIKAJLIBAHHIO OETOHA OCHOBAHHA Ny,

OTIpeeA0T 1o hopmye:

0
r _ Nn,p Ap,N
ult,p — =0 Yo Ws N Vie N Vee N \Vg,]\/p , (6.24)
Voo YNy Ay

L€ Vp — K03 ULHEHT HANEKHOCTH 10 GETOHY IIPH PaCTHKEHHAH, IPHHAMAeMBIi 1,5;
Ynp — K03 dHIHEHT yeoBHE pabOThI aHKEPa P KOMOHHHPOBAHHOM Pa3pyIICHHH
IO KOHTAaKTy H BBHIKAJBIBAHHIO OCTOHA OCHOBAHWA IPH DPAaCTSLKCHWH, TPHHUMAEMBI

B 3aBHCHMOCTH OT THIIAa U MapKH aHKEpPA,
N ’(’)1}’ — 3HAQUYCHUC CHUJIbI COMPOTUBIICHUA NJII OOAWHOYHOTO AHKEPA, PaCOIOKCHHOTO

Ha 3HAYUTCIIBHOM YJaJICHHUHM OT Kpas OCHOBaHUA UM COCCOHEIO AaHKEpa, mTpH
KOM6I/IHI/Ip0BaHHOM PpaspymcHud M0 KOHTAKTY ¢ OCHOBAHHCM H BBIKAJTBIBAHUTIO OeroHa
OCHOBAHHA OIIpeIeIieMoe 0 hopMyre:

N =n.d,_ -h, 1

e om * Pef * T (6.25)
TIE T, — HOPDMATHBHOE 3HAYCHHE CLEIUICHHWSI KIEEBOTO aHKepa ¢ OeroHoM B25,
OPHHAMAEMOC B 3aBHCHMOCTH OT THIA AHKEPA, & TAKKE COCTOSHHS OCHOBAHHS IS
KOTOPOTO TpeAHA3HAYEH aHKEP — C TpemuHAMH  (T,,), JauO0 0e3  TpeIiuH
B OCHOBAHHUH (T, ;);

hey —>dbexTrHBHASL TITyOHHA AHKEPOBKH;

68



pom — BHEIIHUIA THAMETP AHKEPA MM HOMHHAJIGHBIH THAMETP apMAaTyphi;

A .
%N — OTHOINCHHE, YYUTHIBAIONICE BIIMAHHE MEKOCEBOTO PACCTOSHHA B AaHKEPHOM

AP,N

TPyIIIE U KPaeBOTO PaCcCTOSHHUS,
Apy— dakTHyECKas MIOMAAb OCHOBAHHMA YCIOBHOM NPH3MBI BBIKAJIGIBAHMS,
C Y4ETOM BIHSHUA COCEJHHX AHKEPOB (NMPU S<S..y,), @ TAKKE BIUSHUA KPAcBOTO

PACTIONOKEHHSA (TIPH C<Crnp). 3AECH H JATIEE Scr.np 5 CorNp IPHHUMAIOT 1O 1. 6.1.5.5

IIpuMeyaHue — MpaBHIa ONPEACNCHHA (DAKTHHCCKOM IUIOMANM OCHOBAHHA BBIKAJBIBAHHA OCTOHA AL
KOMOMHHMPOBAHHOTO Pa3pyCHUS AHAIOTHYHBI IPABAJIAM 1A ONPC/CTICHES IIOIIATH BHIKATBIBAHUA GETOHA A,y [0

puc. 6.4 C HCMIOJIBE30BAHMCM BMECTO BEJIHYHH S, , C,, y KPHTHYCCKHX PACCTOSHHH 5., Np> CorNp -

Ang — IUIOIIA/lb OCHOBAHHA YCIOBHOH TIPH3MBI BBIKAIBIBAHHA A OJHHOYHOIO

aHKEpPa, PacloI0KEHHOTO HA 3HAYMTENBHOM YAAICHHH OT Kpas OCHOBAHHS M COCEIHETO

aHKEpa, BEIYUCIIIOT 1O (hopmyIie:

A2,N = Scr,Np 'Scr,Np » (626)

Y. — koo dunmenT, yduThBarOmMi GaKTHUECKYI0 NPOYHOCTE OETOHA OCHOBAHHUS,
NPHHHMAIOT B 3aBUCHMOCTH OT KJIacca OE€TOHA HA CXKATHE M OT TUIIA M MAPKH aHKEPa,

W, np — KO3DOHUIMEHT, y4€eTa IPYNNoBOi pabOTHI KICEBBIX aHKEPOB, IIPUHHMAEMBIi
cormacHo m. 6.1.5.6.

KospdureHTol sy, Wren, Weeny NPHHHUMAIOT 10  Gopmynam (6.12) —(6.14)
COOTBETCTBEHHO C HCIMOJb30BAHHEM BMECTO BEIHYUHBI C..yy KPUTHYECKOTO PACCTOSHHSA
ccr,Np-

6.1.5.5 KpuTu4yeckoe pacCTOSHHE MEXTy AaHKEpaMU (MEXOCEBOE) Sc.np, IPU
KOTOPOM OTCYTCTBYET BIHSIHHE COCEAHHX AHKEPOB HA MPOYHOCTH OJHHOYHOTO aHKEpa
I CiTy4asd KOMOHHHPOBAHHOTO pa3pyIIeHHsA IO KOHTAKTy aHKepa C OCHOBAaHHEM
H BHIKQJIBIBAHHIO O€TOHA OCHOBAaHHS npu pacTDKCHHH, CIACAYET ONpCaAciaATh 110
dopmyne:

SerNp =13 Ao T <3-h,, (6.27)

>3 Dom “ N Tnure =
TJIC S¢rNp — B MHJUTUMETPAX;

Tyurc — HODMATHBHOE 3HAYEHHE CLEIUICHHA KJIEEBOTO aHKepa ¢ 6eroHoM B25 6e3
TPEIHH, H/mm?;

dyom — BHEIIHUI THAMETP aHKEPA WIIH HOMHUHAJIBHBIH THAMETP apMaTyphbl, MM.
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KpuTHieckoe KpaeBoe PACCTOAHUE Cenp, HPH KOTOPOM OTCYTCTBYET BIHAHHE
OIM3KOPACTIONOKEHHOTO KPask OCHOBAHUA HA TIPOYHOCTH OJHHOYHOTO aHKEpa I CITydas
KOMOHWHHPOBAHHOTO Pa3pyIICHHs IO KOHTAKTY aHKEPAa ¢ OCHOBAHHEM M BBIKAJIBIBAHHIO
6eToHa OCHOBAHHMS MPH PACTHKEHHH, IPUHUMAIOT 10 (GopMYyIIe:

CorN =S np ! 2. (6.28)

6.1.5.6. Kosddumpent, ydera IpymmoBod paOOTBI K€eBBIX aHKepoB ¥, y,
BBIYHCIIIOT MO (hOpMyJIe:

0,5

>

N

0 0
lI'[g,Np = \Vg,Np - '(Wg,Np _1) 2 1’ 0 . (629)

S cr,Np

0

oNp — 0230BbIA  KOd(duumeHT, ydeTa IpYNmoBOH pPabOTHI KIEEBBIX AHKEPOB,

rae ¥

BBIYHCIIIOT IO (hOpMyTIE:
L5

w2 ap =N~ -D- o Ve | 5q g (6.30)
k2 : hef : Rb,n
e LPZJW — Oe3pa3MepHas BETMYHHA;

T, — HODMATHBHOE 3HAYCHHE CIEMNIEHHd KIIEeBOro amkepa c OeroHom B2S5,
TIPUHAMAEMOE B 3aBHCHMOCTH OT THIIA AHKEPA WM COCTOSHHS OCHOBAaHHS JUI1 KOTOPOTO
MpeTHA3HAYEH aHKEP C TPEIHHAMH (T,,.), MO0 Oe3 TPEmMH B OCHOBAHHH (Tyur),
B H/MMZ;

Y. — k03 HIHEHT, YINTHIBAIOIINI MPOYHOCTh OETOHA OCHOBAHHUA, IPUHUMAEMBIH
B 3aBHCHMOCTH OT KJlacca O€TOHA Ha C)KAaTHE M OT THITA ¥ MAPKH aHKePa;

he— >bdexTrBHAA ITyOHHA AHKEPOBKH, B MM;

dyom — BHEITHAN THAMETP aHKEPA WITH HOMHHAJIBHBIH THAMETP apMaTypHI, B MM;

ky — x03¢pHIEEeHT, TPHHUMACMEI B 3aBHCHMOCTH OT COCTOSHHA OCHOBaHHS
PaBHBIM:

3,7 — g OCHOBAaHHA 0€3 TPEIHH;

2,7 — 011 OCHOBAaHHUA C TPEIIHHAMH

R}, — HOpMATHBHOE  CONPOTHBJIEHHE OETOHA CXKATHIO, NPHHUMAEMOE IO
CII 63.13330 B 3aBHCHMOCTH OT KJlacca OeToHa Ha c:katue, B MIla;

1 — KOJTMYECTBO AHKEPOB B PacCMATPUBAEMOH aHKEPHOH rpymme (pacTAHyTbIC
aHKEPHI);
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§ — IIAr aHKEPOB B aHKEPHOM TpYIINIe;, IMPH HEPABHOMEPHOHM PACCTAHOBKE aHKEPOB
NPHHHMAETCA YCPEAHCHHOE 3HAYEHHE Imara i TPYImBl B IEJIOM MO  JABYM
HAIPABIICHHSIM.

Mpumep 12. Jlns kpoumrteiiHa ¢ u3rubaomum MomenToM M = 2 kH-M (cM. pucyHok
6.10) BBIOpaHBI KJIceBbIC aHKEPHI CO MMIIBKOH M12 ¢ 3 dexTHBHON TITyOHHON 3a0enKu
hye=80 MM (pacueT ycwiHi B KDPOHIITEHHE N0 mpuMepy 4). AHKEpHOE KpeIUIcHHe
OCYIIECTBIIETCA K OCHOBAHMIO C TpelmHamMu ToiamuHod 200 mm u3 Getona B25 ¢
apmupoBanueM 12 A400 ¢ marom 200200 wmMm. TemnepaTypHbBIH peXum
skcmnyataiud He Boime mwmoc 40 °C (24 °C  mmarensHo#). [IpomsBomutenem
TIPEICTABIICHBI XaPAKTCPUCTHKH HECYMIEH CHOCOOHOCTH KIICEBOTO aHKEpa IIpH
pacTspxeHud (Tabmuua 6.9). TpeOyeTcs BBITOIHHTH PacyeT IO MPOYHOCTH A OCHOBHBIX

BHUJIOB Pa3PYIICHHA KIIEEBOTO aHKEpa MO OSTOHY OCHOBAHMS.

a—a 220
Sty \l @
4
g |
& ( 1
8 & |
s “\,/\ ;

Pucynok 6.10 — Cxema aHKepHOTO KperyieHus K mpumepy 12

Tabmunma 6.9 — XapakTepuCTHKH HECYHIEH CHMOCOOHOCTH KIEEBOTO aHKepa NpH
pacTspKeHuH (IPUMED)

Inunvka

Kenecaolt aixep (Tun 1) M8 | 10 | mi2 | mis | m2o | m24 | M27 | Mo

Paispvmel-me OT BBIKAILIBAHMSI 6€TOHA 0CHOBAHHS

1.1 Koa(hpuumeHT ycoBuii paboTs! Y. | 12 14
Pazpymenne 0T PaCKAILIBAHNS OCHOBAHHS

2.1. MUHEMATTbHAA TOTIIHMHA her + 30 MM, B+ 2d,

OCHOBAHHS h;,, MM HO He Menee 100 Mm i °

2.2 Kpuruyeckoe KpaeBoe PacCTOSHUES
TIPH PACKATIBIBAHUH C.; g, (MM)

hh,>2,0 1,0 hy
1.3<h/h,<2.0 4,6 h-18h
hhy<13 2,26 hyy
2.3 Kpuruieckoe MEKOCEBOE PACCTOSIHIE
TIPY PACKAIBIBAHUH S, 5, (MM) 2 Censp
2.4 Koadumuent ycaoBuii paboTsl ys, 1,2 [ 14
KomMOnuHpOBAHHOE PATPYIICHHAE 0 KOHTAKTY H BHIKAJILIBAHNIO 6ETOHA 0CH
3.1 HoMUHATBHEI HAMETD | 8 T 10 [ 12 [ 16 [ 20 | 24 27 30

71




Hlnunovka
ms | Mo | mi2 | mis | m2o | s | m27 | mso

Kneesoii anxep (Tun 1)

AHKEPA dyyom (MM) | |

3.2 HopMaTHBHOE CHCILICHHC KJICEBOTO
aukepa ¢ 6eroHoMm B25 Ge3 Tpewu, 7, ..

H/MMD)
Temneparypusii pexxaM I (40/24°C) 18 18 17 16 15 15 14 13
Temneparypnsii pexum 111 (70/43 °C) 14 13 13 12 12 11 10 10

3.3 HopMaTHBHOE CIICIIICHHE KJIEEBOTO
ankepa ¢ 6eronom B25 ¢ TpemuHaMHy, T, ..

(Hmm?)
Temmeparyphsri pexxum 1 (40/24°C) 6,5 7,5 8 8 8 8 8 8
Temmneparypusiii pexxum 111 (70/43 °C) 55 6 6 6 6 6 6 6

3.4 KoauumeHT, yHHThIBAIOIIHI
(hakTHYECKYIO MPOYHOCTh OETOHA
OCHOBAHHA 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 Koa(puuueHT ycaoBHii paboTH v, 1,2 | 1.4

PacueTHBIE yCHINA U JAHHOTO KPEIUICHHUS onpeiesieHs! B mpuMepe 4. CymMapHoe
ycunue B kpaiHeM psany (ankepst No3 u Ned) N, ., = 8,8kH.

Pa3pyuieHue 0T BbIKAJBIBAHUS 0€TOHA 0CHOBAHUS

IIpenenbHOE pacTATHBAIONIEE YCHIIHE W3 YCIOBHSA MPOYHOCTH TMPH BHIKAJBIBAHHH

OeTOHAa OCHOBAHMS IJII AaHKEPHOM TPYIIITBI M3 IBYX KPAWHHX aHKepoB no Gopmyre (6.9):

N, 4 25.9kH 2
Ny =i S0y oy =t TOOO0MM 6 .11 =17, 50 -
Yor Vve Aoy 1,5-1,2 57600mm
npu N, =k -, /RM -hjj = 8,4-«/18,5 -80"° =25852H =25,9xH ;
he~ 80 MMm;

Ry, = 18,5 MIla (s Oetona B25);

Ser N = 3hpy =3-80MM =240MM ; ¢4y =1, 5k, =1,5-80Mm =120mm ;

AN =Sep NSer v = 240Mm - 240 Mm = 57600 Mm? ;

Ao =055, +52 +0,55.,, v )-(¢1 +0, 55, v ) =(120+150 +120)- (80 +120) = 78000 m*

80MmM
Y N =0,7+0,3- B

=0,9
MM

VYreny = 1,0 (apMaTypa B 30HE YCTAHOBKH aHKEPOB PacTiofiozkeHa ¢ maroM oomee 150
MM);

WeC‘,N = 1,0
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VcnoBre MPOYHOCTH TPH PaspyLICHWH OT BHIKANBIBAHHUA OeTOHAa OcHOBaHMA (6.8)
Nantor < Nuire (8,8xkH < 17,5xH) BBITIOTHEHO.

Pa3pyiieHue oT pacKajbIBaHHs 0CHOBAHUS

Kpuruueckoe KpaeBOe PACCTOSHHE U Cydyas PaspylleHws OT pacKabIBaHHSA
0cTOHA OCHOBAHUS NPH PACTSKEHHWH UL KICEBOTO AHKEPA MPH TOJINHHE OCHOBAHHS
h=200mm:

Consp =1,0"hop=80MM 1pu Whpp=2,5.

Cormacao 6.1.4.4 mpu ¢; < 1,2:Crp (80 MM <96 MM) TIpOBepKa HPOYHOCTH IIPH
Pa3pyLICHHH OT pacKaIbIBaHUA 00sA3aTE/IbHA.

Sersp= 2 Congp = 2°80 MM = 160 MM

[IpemenbHOE pacTATHBAIOIIEE YCWIIHE VI aHKEPHOM IPYIIBI M3 ABYX KpaifHHX

AHKEPOB IIPHU PaspyIIEHUH OT PacKaJIbIBaHHA OCHOBAHUA IO opmyie (6.20):

N 33,5kH
wtsp = = Wy = 12 -1,35=37,7xH
Nsp 3
0 2
pH NP = _ne .AC,S,,_W R N:25,9KH.496OOMJW 11— 33,58
T Yy Y Any TN TN 154,00 25600007

NZC =25,9xH — cm. BoimeE;
ALy = Ser spSer.gp = 160MM - 160MM = 25600MM? ;
A sp =(0.550r5p + 52 +0,55.5 ) (€1 + 0,55, ) =(80+150+80) - (80 +80) = 49600mm? ;

l|'lS,AN = 170: \llre,,’v = 1703 Wec,N: 1:07

2/3 2/3
h 200mm 2:-hy 220
Vhep=|7——| =|—=—| =L48, Homebomee | ——| =|——| =135;
g By 110mm Pnin 140

Ponin = hert30=80+30=110mm1.
VcnoBue TPOYHOCTH TNPU  PaspylICHHH OT PAacKaiblBAaHWUI OCHOBAHHS IPH
pacTsokeHHH (6.19) Ny ror < Nupgp (8,8kH < 37,7xH) BrImonHEHO.
Kom0OuHIpOBaHHOE pa3pylIeHUe 0 KOHTAKTY U BbIKAJIBIBAHUIO 6E€TOHA 0CHOBAHMSI
IlpenenpHOE pacTArHBaroIiee YCHIHE M AHKSPHOH TPYIIBI W3 IBYX KpPaiHHX

aHKCPOB IIPH Pa3PYLICHUHA [0 KOHTAKTY H BBIKAJIBIBAHUIO 0ETOHA OCHOBaHHA IIO

dbopmyne (6.24):

0
N - Nup  Apn
ult,p — o Ye - lVS,N Y re,N ' \ljec,N . lng\/'p
Yor*Vap Apn
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_24,1xH  78000mm°
“r15.1,2 57600m

-1,0:0,9-1-1-1,01=16,3xH

npu N, =n-d,,,-h, -1, =314-12-80-8,0=24115H = 24,1xH ,

Aom= 12 MM;
Ty = Ty, = 8 H/MM (17151 BEIGPAHHOIO TEMITEPATYPHOTO PEXKHMA C TPELHHAMH);

Tyure = 17H/MM (U151 BHIGPAHHOTO TEMIIEPATYPHOTO PEXHMA 6e3 TPEITHH);

Spnp =71.3-d, ,/ =7,3-12-417 =361mm, HO He Gonee 3h,r= 240 mm;

Ccr,Np = cr,Np /2 ZIZOMNI,

A;’,N 8oy " Sorp = 2400001 240mm = 57600 Ne
A =(0,55,,,, +5,+0,55, ,)-(6, +0,55,,,,) = (120-+150+120) (80 +120) = 78000077

.= 1,00 — mya Gerona B25;

80MM
=0,7+0,3- =0,9;
VeN 120MM

Wren = 1 O YeeN = 1 07

15 LS
Wiy =N~ - 1){ ”"'""'R"‘“CJ —VZ-(2-): [——128‘”0} ~1,04;

k ’thbn 80-18,5
\05 0,5
_ .0 - 0 _ _ _ 150Mm ? v
Ve = Ve p [S”MJ (woap—1)=1.04 [MOMM} (1,04-1)=1,01.

VYcnosre TPOYHOCTH TPH KOMOMHMPOBAHHOM Da3pymIEHHH IO KOHTaKTy M
BBIKATBIBAHMIO 0ETOHA (6.23) Napsor < Nyp (8,8xH < 16,3xH) BBImOIHEHO.

Hecymiast cmocoOHOCTb aHKEPHOTO KPEIUICHHS TIPH OCHOBHBIX BHAAX Pa3pyLICHHS
KJIIEEBOr0 aHKepa 110 OCTOHY OCHOBAHUS IIPH PACTSLKEHHU 00ecIeueHa.

6.2 Pacuet aHKEPOB MpH JICHCTBUN CABUTAIOIUX YCUIUN

6.2.1 PacueT npoYHOCTH N0 CTaJIN

6.2.1.1 PacyeT mpoOYHOCTH N0 CTANH I OJUHOYHOTO AHKEpPa IPH JACHCTBHH
CABHTAIOIIHUX YCHIHH MPOU3BOAAT U3 YCIIOBHSA:

Van < Vs » (631

rae V,, — pacueTHOE 3HAYEHHE CIBUTAIOLIETO YCHIHA B OMHHOYHOM aHKEPE;

Vs —10 6.2.1.3.
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Yuumeigas obwguii noxo0 Kk HOPMUPOBAHUIO, HECYWdsi CMOCOOHOCMb KaAXCO020 Mund
ankepa no cmanu YCMAHAGIUGAEMCsl NPOU3BOOUmenem ¢ Y4emom QaKmuiecKux
pasmepos u NpoyHOCMU HAubONee KPUMUYECKO20 SAeMeHmA KOHCMPYKyuu daHkepa,
GOCHPUHUMAIOuLe20 cosuealowylo cuny. IIpu 3mom maxaice Y4meHo, Ymo COOMHOUuLeHUe
MeJCOY NPOUHOCIBIO CMAAU HA PACHMSAJNICEHUE U CPe3 MOJCem 8apbupoeamvcsi @
O0OCMAMOYHO  WUPOKOM OUANA30HE 6 3a8UCUMOCMU Om Muna cmanu u Ycioeuil
3aKpeniensi ONbIMHO20 00pasyd.

6.2.1.2 PacyeT MNpOYHOCTH MO CTAaAH M [PYNIbl AHKEPOB IPH JIEHCTBHH
CABUTAIOLIUX YCUIUI NPOU3BOJIAT U3 YCIIOBUA:

Van,max < Vulw (632)
rA€ Vapmax — PACUETHOE 3HAYCHHE CABHIAIOLIETO YCHIMA B HAHOOJIEE HArPYKEHHOM
aHKEpe AHKEPHOM IPYIIIBL,

Vs —10 6.2.1.3.

6.2.1.3 IlpenenpHOE CABHTAIOIIEE YCHIIHE M3 YCIOBHS MPOYHOCTH IO CTaMH Vo
OIIPEAEILIOT B 3aBHCUMOCTH OT YCIIOBHI KPEIUIEHUA AHKEPA K OCHOBAHHIO:
- o KperwieHws Oe3 ydera AOMOMHHUTEIBHOTO MOMEHTa, OOYCIIOBIEHHOTO IUIEHYOM
C/BUTAIOLIEH CHIIBI, IO opMyTie:

Py = (633)
Vs

rae V,,—mo 6.2.1.4;

As — K03 HULHCHT, YUHTHIBAIOIIHI YCTIOBHSA PaOOTHI IIPH CABHTE aHKEpA:

— 11 KPEIUIeHHH ¢ OMHHOYHBIM aHKEPOM A, = 1,0;

— JUT KPEIUIEHHH ¢ TPYMIOBOM paboTOil aHKEPORB A, MPHHUMAEMOE B 3aBHCHMOCTH
OT TUIIA H MapKH aHKEpPa.
Yuumeigaemes cnooxcnulii xapaxmep pabomet aukepos 8 cocmage cpynnvl Npu cosuze u
B03MOICHAS HEPAGHOMEPHOCb pacnpeoesienst yeunuil. J[nsa ankepos u3 6biCOKONPOUHBIX
cmaneii ¢ HUKUMY NOKA3AMENAMY NAIACMUYHOCIY YCMAHABAUBAIOMCS OONOAHUMENTbHbIE
Ko3pPuytienmor yci08uii pabomei, yuumvlealoujue HePAGHOMEPHOCHb pacnpeoenenus
yeunutl 6 epynne.

Yys — K03 OUIMEHT HaAEXKHOCTH NPH Pas3spylICHUU aHKEpa 10 CTANW IIPH CHBHIE,

l'IpI/IHI/IMaCMBIﬁ B 3aBUCUMOCTH OT THIIA W MAapKH aHKEpa. I[JIS[ KIIECBBIX XUMHWYCCKHX
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aHKepoB co cTambHOM apMmaTypoii A400-A500 mo 'OCT 5781, TOCT P 52544 3HaueHue
KO()MpHLIUEHTA Yy, IPUHUMAETCA PaBHBIM 1,25,
- OIS KPEIJICHHS C y4eTOM JOTOJNHHUTENIHOTO MOMEHTa, OOYCIIOBJIEHHOTO IIICYOM

CABHTAIOILECH CHITBI, TI0 hopMyIIe:

V;m: s
it = (6.34)
Vs

e Viyms — 10 6.2.1.5;
Yvs — CM. BBIIIIE.
6.2.1.4 HopMaTUBHOE 3HAYECHUE CHMJIbI CONPOTHBJICHUA AHKEPA MO CTA/IU MpPH CABHIE
Vs 0€3 ydeTa JOTOTHUTETFHOT0 MOMEHTA, 00YCIIOBIEHHOTO INIEYOM CIBHUTAIOLIEH CHIIBL,
ClleIyeT MPUHUMATh B 3aBUCUMOCTH OT THIIA H MapKH aHKepa.

JI11 KIIeeBBIX XUMUYECKUX aHKEPOB CO CTalbHOH apMaTypoit A400-A500 mo T'OCT
5781, TOCT P 52544 nHopmaTHBHOE 3HAYCHHE CHJIBI CONPOTHUBIICHHA aHKepa MO CTalH
Tpy caBHUTE V,, s CIEAYyET onpeaenaTs mo tabmuue 6.10 munu dhopmyne (6.34a):

2
:in, (6.34a)
e R, — HOPMATHBHOC 3HAUCHHWE COTIPOTHBIECHHA pacTsukeHHIo apMmatypsl mo CII
63.13330. Ilpuaumaetcs 400MIla jms apMaTypel kimacca A400, 500MIla — s
apMartypsl kiaacca A500.

6.2.1.5 HopmaTHBHOE 3HaYE€HUE CHIIbI CONPOTHBIICHUS AHKEPA MO CTAJIM IPH CABUIE

C YY4ETOM JOMOJIHUTC/IBHOIO MOMCHTA, O6yCJ'IOBJ'ICHHOFO IUIEYOM CIBHIAIOIICH CHIJIBIL,

Vium.s CIEAYET ONPENETATH O Clleyomed hopmye:

Vs = —5 (6.35)

rae M, ; — IpHBeeHHAs BEIMYUHA NPEAEIbHOrO H3THOAMIIEr0 MOMEHTA I aHKEpa IO
CTaJH C YYETOM KOMOHHHPOBAHHOTO BO3ACHCTBHA onpeemsieTcs no Gopmyie:

M, =M, |1-— (6.36)

ult,s
0
roe M ns — HOPMATHBHOC 3HAYCHHMC IIPCACIBHOTO mm6a10uler0 MOMCHTA JJi1 aHKEpPa,
MPUHUMAEMOEC B 3aBUCHMOCTH OT THUIIA H MapKH aHKEPA,

N, — pacueTHOE 3HAUYEHHE OCEBOM pACTATHBAIONICH CHIIBL, JEHCTBYIOmMEH Ha

paccMaTpHUBaEeMBbIi aHKep;
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Ny s — OPENENbHOE  PACTATHBAIONIEE YCHIIHE, BOCIPHHHUMAEMOE OJMHOYHBIM
aHKEPOM W3 YCJIOBHH ITPOYHOCTH 1O cTayM 1o m.6.1.1.3;

I/, — pacyeTHas BeNMHYHHA TITEYA CHITHI IO M. 5.4.
JUid KneeBBIX XMMHYECKHX aHKEPOB CO CTalNbHOH apMatypoilt A400-A500 mo T'OCT
5781, TOCT P 52544 nopmaTHBHOE 3HaYEHHE MPENCIBHOTO W3THOAIOMIEr0 MOMEHTA JIJIA
ankepa M, ; cnenyer onpenensts o Tabmuue 6.11 wmm popmyrne (6.36a):

My =12 M”L’", (6.36a)
32

rae R;, — HOPMAaTHBHOE 3HA4Y€HHE CONPOTHBICHHUA pacTokeHuio apmatypel mo CII

63.13330. Ilpunumaerca 400MIla nms apmarypel kmacca A400, 500MIla — mua
apMatypsl kinacca A500.

Tabnumna 6.10 — HopMaTHBHOE 3HaYE€HHE CHIIBI CONMPOTHBIECHHA MO CTANH MPHU CABHIE
V,.s M TIPEZIENBHOTO H3THGAOMETo MOMeHTa M’,, , 114 KIeeBBIX XHMHUECKHX aHKEPOB C

apMaTtypHbIMH cTepxHIMu A400, AS00

HopmaTtuBHOe 3HaY€HHE CUJIbI HopmartusHoe 3HaueHue
HomuHanbHbIif COMPOTHUBJIEHHS IO CTAIH NpeneabHOTO H3THOAIOLIEro
MaMeTp mpu cxasure V, ;, kH MoMeHTa M, , H'Mm,
apMaTypbl, MM MIPU KJIACCe apMaTypsbl TIPU KJIaCCE apMaTyphbl
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 PacueT IPOYHOCTY NIPY BbIKAIBIBAHUY OETOHA OCHOBAHUS 32 aHKEPOM
6.2.2.1 PacueT 10 IPOYHOCTH IPH BHIKAIBIBAHHH OCTOHA OCHOBAHHS 3a AHKEPOM
JisA OJUHOYHOIO aHKepa (CM. PHCYHOK 6.5.a) mpu AeHCTBHM CABHIAMOIIHX YCHIIHH

IPOU3BOAAT U3 YCIIOBHA!

71




Van < Vult,cp (637)
rae Van — PacyE€THOC 3HAYCHHE CABUTAIONICTO YCHIIHA B OTHHOTHOM aHKEPE;

Vaep— 110 6.2.2.3.

a) 6)
Vo) - h_dh \
— 7
e f
S SRS AY

Pucynok 6.11 — Cxema pa3pyLieHus IPH BEIKAIBIBAHAA OCTOHA 33 OJHHOYHBIM

aHKEPOM (@) M rpynnoii ankepos (6)

6.2.2.2 PacueT mo MPOYHOCTH IPH BBIKAIBIBAHMM OCTOHA OCHOBAHHA 32 AHKEPOM
JUIs TPymibl aHKepoB (CM. PHCYHOK 6.5.0) IpH JEHCTBHH CHBHTAIOIHX YCHJIMIA
MPOU3BOIAT U3 YCIIOBHA:
Vansor < Vaitep » (6.38)
1€ V1ot — PACUETHOE 3HAYCHHUE C/IBUTAMOIIETO YCHIMA B aHKEPHOH IpyIIe;
Vittep — 110 6.2.2.3.
6.2.2.3 IlpenenpHOE  CABMTaIOLEE yCUIAME M3 YCIOBHA MPOYHOCTH MPH

BBIKATBIBAHHHE OETOHA OCHOBAHHSA 33 aHKEPOM V1 o OTIPENENAIOT HO hOpMyTIE:

v k- Nulte

ultep =

, 6.39
N/ch ( )

rae Ny — DIPeJelIbHOE PACTATHBAIOIIEE YCIWIME M3 VCIOBHH IPOYHOCTH TIPH
BBIKAJIFIBAHMN O€TOHA OCHOBAaHWs, ompexaeiiemoe mo 1.6.1.3.3, mpu yy~=1,0. s
KIIEEBBIX AHKEPOB NMPHHHMACTCA He Oonee BENHUHHBI N, , BEIIUCIAEMOH To 1. 6.1.5.4,
npu yay=1,0;

Yrep — KO3 OUIEEHT ycOBUI paGOTHl aHKepa IPH Pa3pymICHHH OT BBIKAJBIBAHHS
06eToHA OCHOBAHMS 32 AHKEPOM MPH CIOBHIE, NMPHHUMAEMbIA B 3aBHCHMOCTH OT THIIA
M MapKH aHKepa,

k—xodddumment,  yuurtbBaOUA  [MyOMHY  AHKEPOBKH,  NPHHHMAEMBIiA

B 3aBHCHMOCTH OT THIIa 1 MapKH aHKEpa.
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Benuuuna xoagppuynenma k onpedensiem coomuoutenue cosuearowgeti u 6osnuxaouyell
HOpMQIIbHOU Cunvl @ ankepe Npu CMAHOAPMHOM UCNBIMAHUYU KPENnAeHus Hd CO8ue,
sasucum om enyouHsl 3a0enKu ankepa. Yxasvieaemcsi 015 KAJjiCO020 MUNA AaHKepa
0MOeNbHO.

6.2.2.4 TIposepKy IIPOYHOCTH OT BHIKAITBIBAHHA OETOHA OCHOBAHMSA 34 AHKEPOM I
AaHKEPHOM TpPYyNIbl MPOM3BOAAT €CIH CHIIbL, JAEHCTBYIOIIME HAa AHKEPHYIO TIPYIITY
HAIPaBJICHBI B OJJHY CTOPOHY.

B cmydae, xorma cuibl, AEHCTBYIOIIME HA AHKEPhl PAacCMATPUBAEMOHM IpYIIIE,
HMMEKT Pa3sHOE HAIPABICHHE, IPOBEPKA MPOYHOCTU MPOU3BOJUTCS UL KXKIOIO aHKEpa

B IPYIIIE B OTACIBHOCTH U3 yeioBus (6.40).

v, . <vh (6.40)

ani =V ult.cp>
T1€ Vs — PACUETHOE YCHITHE B i-OM aHKepe;

Vu’},.cp — OpefebHOEe COBUTAIONEE YCHIHE A OTACIBHOTO aHKEpa IPYINIBI HpH
paspylleHHH OT BBHIKATBIBAHUA O€TOHA OCHOBAHHMA 33 AHKEPOM, OMIpEJCIIeMOe
Kak U1 OJHHOYHOTO aHkepa mo ¢opmyne (6.39), mpHHUMas BMECTO BEHMYHHBI A,y
3HAYECHHE OTpaHUYEHHOU COCETHUMHU aHkepaMd  (aKTHIECKOH TUIOIIATH
OCHOBaHHsl YCIOBHOM NPU3MBI BLIKANBIBAHUA Ay v (CM. pHC. 6.12).

6.2.3 PacueT NpOYHOCTH P OTKAIBIBAHUH Kpas OCHOBAHUS

6.2.3.1 PacyeT o NpO4YHOCTH MPH OTKAJIBIBAHHH KPas OCHOBaHWA AJI OJHHOYHOTO
aHKepa MPH JEHCTBUU CABHTAIOIUX YCHIHH MPOH3BOJAT H3 YCIIOBHA:

Van < Vult,c i (64 1)
rae V,, — pacueTHOE 3HAYECHHE CABHTAIOMET0 YCHIHA B OJHHOYHOM aHKEPE;

Vaire —10 6.2.3.3.

6.2.3.2 PacyeT mo NpOYHOCTH IIPH OTKAJBIBAHUM KPas OCHOBAHHWSA JUIA TPYIIIBI
aHKEPOB IPH JCHCTBHH CABHTAOMINX YCHITHH MPOU3BOAAT H3 YCIOBHS:

Van,lot < Vult,c (642)
1€ Vap 10t — PACIETHOE 3HAYCHHE CABHTAIOIIETO YCHIIUA B AHKEPHOH IPyIIIE;

Vi — 110 6.2.3.3.
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A

==

N AcpJ\, = (O,Sscr,[\/v+ 075‘Y1)-(0:5ATCrN+ 0,532)
= 851 < 8 - .

':{' 1= Ser g 85 < Scr N3

<

0

=

= =(c

Acp,N— (('l + 0,551 ).Scr,N

2§ cl S Ccr,N;

'g SIS S

ACP,N: (c1+ 0,581)-(5-2 + 0,5.3‘2)
C1SCon; ey< ¢
SIS 8crw; 525 5

cr.Ns

crN>

< 0,35,

PucyHok 6.12 — OrpanryenHas Iiomans OCHOBAHHS YCIOBHOM MPH3MbI
BBIKAJIBIBAHUS M OTAEILHOTO aHKEPA TPYIIMLL:
a — aHKep B TPYIIIE BAAIN OT Kpasi, & — aHKEP B TPYIINE U3 ABYX aHKEPOB y Kpas
GETOHHOTO OCHOBAHHSL, 6 — AHKEP B IPYIIIE U3 YSTHIPEX AHKEPOB B YTy GETOHHOTO

OCHOBAaHUA
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6.2.3.3 IlpenenbHOE CABUTAOIIEE YCUIME U3 YCIIOBUH IPOYHOCTH MPH PA3PyIICHUN

OT OTKAJTBIBAHHS Kpasi OCHOBAHHUSA V', . ONPEAEIAIOT 10 (popmysie:

0

v _ Vn,c Ac,V

ulte — o
Yo Vve Ac,V

Vsy Wiy Voy Vey Viey, (6.43)

TI€ Vp — KOO (PUIUEHT HANEKHOCTH 10 OETOHY TPH PACTKEHHH, IPUHUMAEMBIH 1,5;
Yve — K03((PUIHEHT YCIOBUH PadOThl aHKepa MPH Pa3pyIICHHH OT OTKAJBIBAHHS

Kpasd OCHOBaHUA, HpI/IHI/IMaCMLIﬁ B 3aBUCHUMOCTH OT THIIAa H MapKH aHKEpa,

V(ic — 3HAYCHUC CUJIbI COTIPOTHUBJICHHUA TPH PAa3pYLICHUN OT OTKAJIbIBAHUA Kpas OJId

n
OIUHOYHOT'O aHKEPA, PACIOJIOKCHHOTO Ha SHAYUTCIIBHOM YAAJICHHUU OT yrjla OCHOBaHHA

H COCEJTHETO aHKepa B OCTOHE ¢ TPENIMHOM U 0e3 TPEIHHBI, BEIYUCIIEMOe o (popmyiie:
V2o = ks (o) (1) R -5 (6.44)

rIe Vnoc — B HproToHax;

k3 — k03 pUIMEHT, TPHHAMAEMBI B 3aBHCHMOCTH OT COCTOSHHS OCHOBaHHSA
PaBHBIM:

2,8 — st OCHOBaHHS 0€3 TPEIUH;

2,0 — 1 OCHOBAHUS ¢ TPEIIMHAMHA

dyom — BHEITHUH THAMETP aHKEPa HITH HOMHHAJIBHBIH THAMETP apMaTyphl, B MM;

l;— npuBeeHHAs I'TyOMHA AHKEPOBKHM NPH CABHIE, MPHHUMAEMAas B 3aBUCHMOCTH
OT THIIA ¥ MaPKH aHKEPA, B MM;

€1 — PacCTOSHHE OT aHKEPA J0 Kpas OCHOBAHHA, B MM,

R}, — HOPMATUBHOE CONpOTHBICHHE OeToHa, mpuHMMaemoe mno CII 63.13330
B 3aBHCHMOCTH OT KjIacca OeToHa Ha cxatue, B MIIa;

o — 6e3pa3zmepHbIii KO3(QUIHEHT, BEIMHCIAEMBIH 10 popmyre:

0.5

ly
a=0,1-| L (6.45)
q

B — 6e3pasmepHbIit K0O3(DOHULHMEHT, BEIMHCIAEMBIH M0 GopMmyie:

02
B =0,1- dnom
q

(6.46)

b
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Ac N4
0
Ac J

— OTHOIICHHUC, YYUTBIBAOMICC BIUAHHUC MCXKOCCBOI'0 PaCCTOAHHA B aHKepHOfI

TPyIIie W KPaeBOro PacCTOSHU,
Af,, — IUIOMIa/lb OCHOBAHHA YCIOBHOM MPH3MBI BBIKAIBIBAHUA I OJHHOYHOTO

aHKEpa, pacmoJIOKCHHOTO HA 3HAYUTCIIBHOM YHAJICHHHU OT YIJIa OCHOBAHHA M COCECIHETO

ankepa (cM. puc. 6.13) BerumcisiemMas mo popmyie:

AO,V :36'] '17501 :4)5'0127 (6.47)

¢
A.y— pakTHyeckas TUIOMAAb OCHOBAHHMA YCJIOBHOM TPHU3MBI  BBHIKAJIBIBAHHS

C yUETOM

BIMAHHA COCENHMX aHKepoB (mpu s§<3-c;), aTaKKe BIHUAHHUA YIJIOBOTO

pacmoioxkeHus aHkepa (pH ¢, < 1,5-¢;) u TommuHbl ocHoBaHms (pu 7 < 1,5.¢;) — oM.

puc. 6.14;

AO’V :301 -1,56‘1 :4,5'012

C

Pucynok 6.13 — Inomans AB’V OCHOBAHHs YCJIIOBHOM ITPU3MBI BBIKAJIBIBAHUS MPH

CABUI'C IJI1 OOUHOYHOTO aHKEPa, paClOIOKCHHOIO Ha 3BHAYATCIIPHOM YAAJICHHUU OT

yriia OCHOBaHHUA U COCCTHCIO aHKECPpa

Y,y — k0OOpPHULHEHT BIMAHUA YCTAHOBKH Yy Kpasd OCHOBAHHSA, BBIYHCIIAEMBIM 10

dhopmyne:
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c
Yy =o,7+0,3-] s?c <1,0, (6.48)
> 1

rac ¢ — 6]H/[>K&ﬁ]ll€€ PACCTOAHUC OT OCH aHKCpa A0 Kpad OCHOBAHHA B HAIIPABJICHHHU
CIIBHTAIOIIEH CHIIBL,
C3 — PACCTOSHME OT OCH aHKEPa IO Kpasg OCHOBAHHA, B MIEPICHAHKYIISIPHOM K C;

W),y — KO3(pPHUIMEHT BIUSAHAS TONMIMHBI OCHOBAHHA, BEIYHUCIIEMBIH 1O opMyIIe:

L5-¢

Yy = 1,0, (6.49)

e A — (pakTHUecKas TOMIAHA OCHOBAHHS,
Y,y — k03 HUIHEHT ydeTa HAmpaBlICHUSA CABHTAIOMEH CHIIBI, BBIYHCIIEMBIH IO

dhopmyne:

1
\ll(x = b
d V(cosoc,/)2 +(0,4-sinoy, )2

(6.50)

rac oy — yrojg MCxKAYy HanmpaBICHHCM CABUTAIONIEH CHIBI H NEPNCHAUKYIPOM K

paccMaTpUBaeMOMY Kparo IUIATHL, IpHHUMaeMbIi oT 0° 1o 90°;

IIpuMeyaHne — MM CABHTAOMEH CHIbL, HANPABICHHOHM B MPOTHBOMONOXKHYIO OT Kpasi CTOPOHY (TIpH

oy > 90°) yIuTHIBAaETCA B pacyeTe TOIBKO KOMIIOHCHTA, ACHCTBYIOMAS MAPAILIEIBbHO Kparo (cM. 1. 5.18).

Y, — kK03)(HUIMEHT BIUAHHUA HEPABHOMEPHOTO 3arpy:KCHHSA aHKEPHOM TPYTIIIHI,
BBIYHUCIIAEMBIN 110 popMye:

Yy =—=1,0, (6.51)
1+
1,5-¢q

TJ€ ey — SKCUECHTPUCUTET CABUTAIOIIEH CHIIBI, OTHOCHUTEIIPHO T€OMETPHUYECCKOTO LICHTpa
AHKEPHOW TpYIIIEL, ONpPEAEIAEMBIA COTJACHO paszjgeny 5. Jad oaMHOYHOTO aHKepa
lPec,V= I:O:

Y, — KO3 PHULHEHT yIeTa APMHPOBAHHS OCHOBAHHSA, IPHHAMAEMBIN PABHBIM:

1,0 — ipu OTCYTCTBHH Y Kpast 0OpaMIIIOMETO APMHPOBAHUS H XOMYTOB;

1,2 —npu Hamuumu y Kpas oOpaMIIIIONIETO APMHPOBAHHS B BHAC IMPOAOJIBHBIX
CTEepKHEH BAOJb kpas O > 12 MM,

1,4 — mpu HAJIMYUH Y Kpas 0OpaMJLTIOIIETO0 aPMHPOBAHUA U YaCTO YCTAHOBJICHHBIX

XOMYTOB ¢ marom s < 100 Mm.
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(=)

AC,V: 1,5'0] ‘(1,5'01+ 02)
h>1,5¢;
< 1,5¢y;

Ac,V: h'(3‘6'1 + 52)
h<15¢;;
5,<3c¢y;

Aey=h(15¢* srt¢)
h < I,SC]',
525 3¢y
;< 1,5¢y;

PucyHok 6.14 — @akTuyeckasd Mionia b OCHOBAHHS YCIOBHOM IIPU3MBI
BBIKAJIbIBAHUS 1A OIMHOYHBIX AHKEPOB M AHKEPHBIX I'PYIII IIPH CABUIE:
d — OAMHOYHBIN aHKEP B YTy OETOHHOTO OCHOBAHUSA, O — TPYTITA aHKEPOB Y Kpas
TOHKOTO OETOHHOTO OCHOBAHHA; 6 — IPYTINA AaHKEPOB Y Kpas TOHKOTO OETOHHOTO

OCHOBaHUA
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6.2.3.4 Pacuer aHKEpOB, PACHONOKEHHH BOJH3M YTIOB, NPH pPa3pylIeHHH OT
OTKATBIBAHMA Kpas OCHOBAHHA CIIEAYeT BHIMONHATH, PAacCMaTpHBasg KpacBOE

PAcIOJIO’KEHHE B IBYX HANPABICHUAX HE3ABHCHUMO (CM. puc. 6.15).

PucyHOK 6.15 — PacueTHBIE CXeMBI IPH TIPOBEPKE OTKAILIBAHUS Kpast OCHOBAHHS

BOJM3M yTIIa

6.2.3.5 B ciyuae pacroNio:KeHMH aHKEPOB B TOHKOM OCHOBamHH (£ < 1,5¢;), 1100
B CTECHEHHBIX YCIOBHAX (BOJW3M OT Kpas MO TPEM HampaBIeHWAM, mpH ¢ ;< 1,5¢;
U< 1,5¢; — cM. puc. 6.16) pacder mo m. 6.2.3.3 HOMYCKAETCS BHITOIHATD, BBIYUCIIASL
TIomany A, y u AZ  C HCIIONIB30BAHHEM NPHBEICHHOTO PACCTOSHHS A0 KPast Cy.s BMECTO
BEHYHHEI ¢|. [[pHBEICHHOE PACCTOSHHE C,.y CIICAYET NPUHAMATH 1O popmyste (6.52), HO
He MeHee //1,5 1 He MeHee $»/3 [T aHKePHOI TPYIIIEL.

Cred = cZ,max /155’ (6-52)

TJE C),max — HANOOINBINEE U3 PACCTOSHUIA C3 1, €2 TIO PHC. 6.16;

S — MEKOCEBOE PACCTOSHHUE JJIsI AHKEPHOM TPYIINIBL;

h — akTHYECKas TONIIHHA OCHOBAHHA.
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Prcynok 6.16 — Cxema pacronoKeHUs! aHKEPOB B CTECHEHHBIX YCIIOBUSX
6.2.3.6 Ina OAMHOYHBIX AHKEPOB M AHKEPHBIX TPYII, YCTAHOBJICHHBIX BAAIH OT
Kpasi OCHOBaHHA (cornmacHO 4.5), TpOBepKy TNPOYHOCTH TPH Pa3pymICHHHd OT

OTKAJIBIBAHHA Kpasd OCHOBAHHs JOITYCKAE€TCS HE MMPOU3BOAUTH.

Ipumep 13. AHKEpHOE KpEIUIEHHE OCYMIECTBIACTCA K BEPXHEMY YUYACTKY CTEHBI C
TIOMOIIBIO YETHIPEX KIICCBBIX AHKEPOB C MECTAJUTHUYCCKOM mimmibkoit M12 kmacca 5.8 (cM.
pucyHOK 6.17). IIpom3BoaWTENEM IIPEACTABIICHHBIE XAPAKTECPHCTHKH CONPOTHBICHHH
askepa mo ctamm (Tabmuma 6.11). Ha ankepHOe KpeluieHHe AEHCTBYET LEHTPAIBHO
TIPUJIOKEHHAs pacTaruBaromas cwia N=20kH u casuraromas cuna V=4kH. Omopnas
IUTACTHUHA KPEMEKHOM AETaIH TOMMHON 20MM ¢ 4 oTBepcTHAMH O 14MM MpHIEraeT K
OCHOBAHMIO IOBEPX BBIPABHUBAIOLIETO PACTBOPHOro ciios toymmuHoi 10MMm. Tpebyerca
TIPOBEPUTH HECYIIYIO CIIOCOOHOCTh AHKEPHOI'O KPEIUICHHS IIPH Pa3pyNICHHH 110 CTaIH Ha

COBHT.

a-a 5_[ Zi()

1
®
<

v

W’/-
150
— e|

PucyHok 6.17 — CxeMa aHKepHOTO KperuieHns K npumepy 13

86



Tabnuma 6.11 — XapakTepHCTHKH CONPOTHUBIICHUS AHKEpPAa IPH Pa3pylICHHH IO
cTamu (ipuMep)

HoMuHAILHBIIH AaMeETP aHKepa

Anxep Keenoli (tun 1) M8 | MI0 | MI2 | Mi6 | M20 | M24 | M27 | M30

1. Paspyuienue no CTajiy NpH PacTSIsKEHHH

1.1. HopmaTuBHOE 3HaUYEHUE CHIIBI
COIIPOTHBJICHHUS aHKEPA IO cTamd N, ¢

(xH):
Ilrmneka k. 5.8 18 29 42 79 123 177 230 281
IInunpka k. 8.8 29 46 67 126 196 282 367 449
1.2. KosbduumeHT HaAeKHOCTH s
IMnwmeka k. 5.8, 8.8 1,5 1,5 1,5

2. Paspymienue no craau npu casure (m.6.2.1)

2.1 HopmatuBHOE 3HAYMEHUE CHIIBI
COIPOTHUBJICHHUS aHKEPA IT0 CTAIH 663
ydeTa JONOTHUTEIBHOIO MOMEHTA V¢

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

2.2 HopMmaruBHOE 3HAYCHHUE
TIPEASTBHOTO MOMEHTA TS AHKEPA 0
crama M°,; (H-m):
IImuaska k. 5.8 19 37 66 167 325 561 832 | 1125
Imeeka k1. 8.8 30 60 105 266 519 898 | 1332 | 1799

2.3. Koaddunment ycnopuit L0
TPYIIOBO#H PabOTH AHKEPOB g ’

2.4. Koo huumeHT HaZeKHOCTH
IImuneka k1. 5.8, 8.8 1,25 1,25 1,25

> > >

PacyeTHOe 3HaYEHHE pacTATHBAIOMIEH CHITBI JUIA HauOoJiee HArpyKeHHOTO aHKepa
Noanmax = N/4 = 5kH; Casuraromue yCHius B aHKEPAX JUIA CITy4yas paspymeHHs 1Mo CTad
NPUHUMAETCA C PABHOMEPHBIM PACTpPENCIEHHEM YCHIHH MEXKIY YETHIPhMS aHKEPaMH
Var=V/4 = 1xkH.

[Ipu pacuere Ha CIBHI YYHTHIBACTCS BO3HHKHOBEHHE MOMOJIHHUTEIBHOrO IUIECYa
caBuraromeii cuiel o gopmyie (5.38):

_azte; 12mm/2+10mMM+20Mm/ 2
(437} 1,0

)

N

=26MM .

HopmatuBHOE 3HaueHHE CHIIBI CONPOTHBIICHUS aHKEpa NPH PaspyLICHUH MO CTAIH
npu pactsokeHun N, ;=42 kH; Koodpdumment wmamexHoctn v,,= 1,5. IlpenemsHoe
PACTATHBAIONICE YCHIIME H3 YCIIOBHH MPOYHOCTH MO CTaNH MPH PACTSHKECHUH Ny 1O
dhopmyre (6.1):

42

N
Nult,s:£: :28'KH.
¥ Ns 1’5
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HopmatuBHOE 3HAYEHHE CHIIBI COMPOTHBICHHS aHKEpa MPH Pa3pyLICHUM [0 CTAIH
TIPH CABHTE C TUICYOM CHITBI TI0 hopmyite (6.35):

M,, 542-H-m

Vins = —— =2084H =2,08xH
- I 0,026
N SkH
M, =M°[1-"" |=66-H-m-|1- =542H -m.
e T N ( 28:<Hj

IlpepenbHOE caBUraroliee YCHIHE H3 YCIOBHS IIPOYHOCTH MO CTamd Vs 1o

dbopmyne (6.34):

V
Vi s =% = 2.08cH _ 1L,66xkH >V, =1xkH .
’ Yy 1,25

MakcumanbHoe pacyeTHOe ycunue B aHkepe 1kH we mpespmmaet V. Hecymias
CTIIOCOOHOCTH aHKEPHOTO KPEIUIEHHS TIPH Pa3pymICHHH 1O CTAJIH Ha CABHUT oOecIeveHa.
TIpumep 14. PacyeTHOoe cIBUTrarolice yCHIIME, MEPEJaBAEMOE HA AHKEPHOE KpEIUICHHE
(cm. mpumep 7) V' = 8 kH. KpemnieHue oCymiecTBIAETCS ¢ HOMOIIBIO YETHIPEX AHKEPOB
MI12 ¢ s>ddexruBHOll riyOHHON aHKepoBKH 65MM. OcHoBanue u3 OcroHa B25 Ges
TpemuH TommuHoH 300 Mm. [IpoH3BoauTENeM NPENCTABICHBI XAPAKTEPHCTHKU NPH
pacuere Ha casur (Tabmmia 6.12) OmopHas IDTACTHHA KPENEKHOH IETand TONMIMHOM
I5MmM ¢ 4 ore. O13MM miuoTHO Oe3 3a30pOB MPHIETAET K OCHOBaHHWIO. Tpebyertcs

TPOBCPUTH MPOUHOCTh AHKEPHOTO KPETIJICHHUA HA CABHT .

a 6 8
— T — T T

T T o o

26H 2H
? ? ? it

wl | T l l

Van,tot=8kH aH aH
Van tot=8kH

Pucynok 6.18 — PacueTHbIe CXE€MBI pacTpeACIICHAS YCHIN#T Ha CIBUT
Juig mpumepa 14:
a — pa3pyLICHHE M0 CTATN 1 BHIKAJIBIBAHUIO OETOHA OCHOBAHUS, 6 — pa3pylICHHE
OT OTKaJIbIBaHMs Kpasi OCHOBAHHs B HATIPABJICHUM HIDKHEH I'paHM; 6 — pa3pylieHue

OT OTKaJIbIBaHWA Kpast OCHOBAHHUS B HAllPaBJICHUHA OGOKOBOIA TpaHu
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TabGmuna 6.12 — PacueTHble XapaKTEPUCTHKH aHKEPa MPH Pa3pylICHHH HA CJBHT

(mpumep)
AHKep mexanuuecKkuii ¢ KOHmponem HovuuabLHLI iHAMETD aHKepa
MOMEHMA 3AMANCKU Mé M8 MI10 MIi2 MIi6 M20
O¢dexTHBHAN TITyOHHA AHKEPOBKH, /1.7 (MM) 40 40 50 65 80 100

1. Paspymiense no cranu npu caBure

1.1 HopMmaTuBHOE 3HAUYEHHE CHITBI
COMPOTHBIICHUS aHKEPA IO cTamu 6e3 ydera 6,5 10,6 18,9 29,5 51 85,8
IOTIOTHUTEIBHOTO MOMeHTA V,, ; (kH):

1.2 HopmaTuBHOE 3HaYEHHE TPEAETHHOTO

99 21,7 48,6 91,7 216,4 4509
MOMeHTa 115 aHkepa 1o cramu M, (xkH-m)

1.3. KoadduumeHT ycnosuii rpynmnosoi o
PaGOTHI aHKEPOB A ’

1.4 KoahpuimeHT HAAEKHOCTH Yiys 1,25

2. Paapymelme OT BbIKAJILIBAHHS 0€TOHA OCHOBAHHS 3a AHKEPOM IIPH CABUI'C

21K WLFCHT YUeTa IyOHHBI aHKSPOBKH

03¢ urent yue Y °po 1,0 1,5 24 2,0 2,9 3,5
k
2.2 KoaddumenT ycnopuii paboTsl ¥y 1,0

3. PaspymieHne oT OTKAJIbIBAHHSI KPasi 0CHOBAHUSI MIPH CABUIE
3.1 IIpuBeaennas riayGrHA aHKESPOBKH IPU
PHBCA y p w 40 40 50 65 80 80

casure /s (Mm)
3.2 HoMuHAIBHBIH AHAMETP aHKEPA dpom (MM) 6 8 10 12 16 20
3.2 KosbduimeHT ycnopuit paboTsl . 1,0

IIpoBepka Npo4YHOCTH NPH pa3pyLLIEHUH N0 CTATU

TpeGoBanus 1. 5.18 BBHIMOMHAIOTCS — JOMOMHUTEIBHOE TUICYO CABHTAIOINCH CHIIBI
HE y4uThIBaeTCA. HOpPMaTHMBHOE 3HAYEHHUE CHIIBI CONPOTHBIEHHA AaHKEpa MpH
paspymenuu no cramm npu casure V,, = 29,5 xH; Ve = 2 xH. IlpenemsHoe
C/IBUTAIOIIEE YCHIIME M3 YCIOBHA NMPOYHOCTH MO CTANM Vy, onpeaessiioT no ¢opmye
(6.33):

V., - Mo Vs _10-295KH _ oy o
’ Yvs 1,25
VYcnoBue NpOYHOCTH MPH Pa3pyIeHUH MO CTaMHM (6.32) Vi, max < Vi s — BBITIOTHEHO.
IIpoBepka mMNPOYHOCTH TPH Ppa3pylmieHHH OT BbIKAJbIBAHUS 0eToHa
OCHOBAHHS 32 AaHKEPOM
Casuraromue CHIbl B Tpe/ieNax TPYNIbl UMEOT OAHO HAMpPABJICHHE, COTJIACHO
. 6.2.2.4 mpoBepka NPOYHOCTH BHITIOJHACTCA JUIS AHKEPHOM TPYTIITHI B IICJTOM.

IpenenbHOE pacTArHBaKOMEe YCHIUE Ny - AT AHKEPHOM TPYIINBI MPH pa3pyIleHUH

OT BBIKAJIBIBaHUs OETOHA OCHOBaHUA MO (opmyie (6.9):
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0

N
Nuzt,c-# A Yy Yo ooy =2 T2AME ) o1 0.80.1.0 = 24, 8H
bt Yy, A?N N 71,50,0 38025002

mpu N kle\ hy? =11,8-4f18 565" = 26590H =26,6xH ,
h

o= 65 My Ry, =18,5 MITa (s 6etona B25);
Ser.N =3hef =3.65MM=195MM ; Cor.N =1,5h, =1,5-65MM=98MM ;

0
A =
N SCV,NSCT’N =195mMm-195Mm =38025Mm? |

>

Acn= (70 My + 80 MM + 98 MM)-(90 MM + 100 MM + 98 Mm) = 71424 Mm” — cM. pHC.
6.19, a;

Y = 07+0370MM_091
98 Mm

—0.5, .65

Wren =0,5 +2\00 =0,825 (IpH  OTCYICTBHH JAHHBIX 10  (DaKTHYECKOMY
APMHPOBAHHIO);

Yee N = 150~

IIpoBepka NpouHOCTH OT BBIKAJILIBAHHSI GE€TOHA 0CHOBAHHS NIPH CBUTE

HopmaTHBHOE 3HAYCHHME CHIBI CONPOTHBICHWA A AHKEPHOH TIPYNIBI IIPH

Pa3pyLICHHH OT BHIKAJIBLIBAHUA OETOHA OCHOBAaHHUA 32 aHKEPOM mo dopmyne (6.39):

P =2,0-2418(’)‘H =49,6xH

ult D
Vep

Vemosre MPOYHOCTH NPH Pa3pyIIEHAN OT BHIKAJBIBAHHA O€TOHA OCHOBaHHA (6.38)

Ventor = 8 KH < V uitcp BBITIOITHEHO.
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a) 6) I__§
% Al
™
o g S8
S —
2 & IR
(=)
St 16 6
80 70 I_
60
AL v :////l/ .‘ST 3 ///Ac. v /ETS
/ // I3 hat o ey — ]
o T
285 “ 295 >

PucyHok 6.19 — Cxembl onpeaeneHus GakTHICCKOI I0MAIH OCHOBAHHSA YCIOBHOU MPU3MBI
BBIKQJIBIBAHMS A7 npamepa 14

a — (paxTryeckas MWIoMmanb A, y K pacueTy BhIKAIBIBAHUS OETOHA OCHOBaHUS 32
aHKEpOM; 6 — (pakTHUECKas IIIOMmaAb 4, K PACYETY NPH Pa3pyIICHAHN OT
OTKAJIBIBAHKsS Kpas OCHOBAHHS B HATIPABJICHUW HIDKHEH IPaHH; 6 — (pakTuyeckas
iomans 4.y K pacdeTy mpu pa3pyImeHNH OT OTKAJIbIBaHKS Kpas OCHOBAHHS B

HarpaBJIeHIHA OOKOBOH rpaHu

IIpoBepka npoyHOCTH NpH pa3pyLIeHUH 0T OTKAJILIBAHHSA KPasi OCHOBAHHS
Pacuer mna ciydas paspylleHMA OT OTKaJbIBAHHA Kpas OCHOBaHHMs BONHM3H yria
BBITIOJIHACTCA [ IBYX HANpPABJICHUH: B HAMMPABICHUH HH)KHEH IPaHA W OOKOBOM IpaHH

(. 6.2.3.4).

Paspyuwenue om omxanvieanus Kpas 0CHO8ARUS 8 HANPAGACHUU HUIICHEH 2DANHY

PaccmaTpHBaeTca cxema paspyuieHus no puc. 6.19.6. Pacuernoe ycumue V0= 8
kH, a,= 0°, ¢; =90 MM, ¢, = 70 MM.
IIpenenbHoe 3HAYEHHE CABUTAIOMIEH CHIIBI JUIsl aHKEPHOH TPYTINBI MIPU Pa3pyIUCHHH
OT OTKAIIbIBAHHSA Kpas OCHOBaHHA Mo opmyite (6.43):
0
nc Ac,

e g gy~ LO8KE 38475 mm?
0 YsVYhYYaVYeclV¥rel) — '
T ve Ay T 15410 36450

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

npu
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or B
Ve =k (duom) (1) Remel” =2.812% 6577 1§ 500" =
=16781H=16,78xH

o =12 MM; [ = 65 MM; Ry, =18,5 MIla (a1 Gerona B25);
0,5 0.5 0,2 0,2
/ > ,
a=01-L =o,1-(§5-) -0,085; B=0,1[ Lnom :0,1-[£j =0,067
q 90 q 90
Ay =3¢ 1,50 =4,5-¢f =4,5-(90mm)” =36450Mm”
A.y= 1,590 Mm-(1,5-90 MM + 80 mm + 70 Mm) = 38475 MM — cM. pHc. 6.19.6

e T0MM

Vyy =0,7+0,3- s =O,7+O,3-m=0,855

W, =1,0 (mpu h > 1,5¢)) ; Worr= 1,0 (mpu o = 0°); W, r = 1,0

¥,y = 1,0 — mpu OTCYTCTBHM JAHHBIX IO (PAKTHIECKOMY APMHPOBAHHIO
KOHCTPYKITHH.

VYcnoBue TPOYHOCTH NPH PaspymIeHAW OT OTKAJBIBAHWUA Kpas OCHOBAHUA B
HAIPABIICHHUH HIDKHEH rpaHu (6.42) Vi, = 8 XH < V. BRINOJHEHO.

Paspyuenue om omxanvieanus kpasi ocnosanust 8 HanpasaeHuu OOK0eoN 2panu

PaccmaTpuBaeTcss cxema paspymeHus 1o puc. 6.19.8. PacuerHoe ycmime
Veantor = 4 KH, a,= 90°, ¢; =70 MM, ¢; = 90 Mm.
AHaOTMYHO oOmpenensas NPENEeNbHOE 3HAYCHWE CABHMIAIOIIEH CHIBI  TIpH

paspyLIEHHH OT OTKANBIBAHHA KPas OCHOBAHUS:

0
v~ Vne AC,VW Ve Y 126kH  30975mm>
lt.c = VY¥Yhy Yol J ,V: . 95
T e A% O TEENTET T 1,541,0 22050 mm2

-0,957-1,0-2,5-1,0-1,0=26,9xH ;

pu

o/ \B
V0, =k (d,,o,,,) (lf) JRoncl® =2,8:1250% 65007 1857015 ~11992H =12,0xH ;

0,5 0,2

/ 0,5 s 0,2

a=01L :0,1-(§j 0,006 p=0,1| Tnom =0,1-[2j -0,07;
70 o 70

ALy =36 1,5¢; =4,5¢ =4,5-(70mm)? = 22050 Mm?;

Aey= 1,570 mm+(1,5-70 MM + 100 MM + 90 mm) = 30975 MM? — CM. PHUCYHOK
6.19, B;
20,7403 —MM__( 057
15 1,5-70Mm
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\Ph,V = 170 (“pl’l h > 17501); LPec,V: 1:0, lI‘re,V: 170,

_ 1 :I 1
el V(COSQV)2+(O,4sinogV)2 V(0,4,1)2

= 2, 5 (l'[pI/I (11/:90 0).

VYcnoBrue MPOYHOCTH MPH Pa3pymICeHHH OT OTKAIBIBAHHA Kpas OCHOBaHHMA B
HamnpasJeHHH O0KOBOH rpanH (6.42) V,, o = 4 KH < V. BBIOTHEHO.

Hecymas crnocoOHOCTh aHKEPHOTO KPEIUICHUA IPH JACHCTBHH CIBHTAIOIICH CHIIBI
MO0 BCEM MPEIYCMOTPEHHBIM COTJIACHO pasgena 6.2 BHAAM MPOBEPKH NPOYHOCTH

obecrieveHa.

6.3 Pacder aHKEpOB mNO TPOYHOCTH TMPH COBMECTHOM  JIE€HCTBHU
PaACTATMBAIOIINX U CABUTAIOMINX YCHIIMN

6.3.1 [Ina obecrieueHnsA HECYIMEH CIOCOOHOCTH OAMHOYHBIX AaHKEPOB M AaHKEPHBIX
TPYII IIPH COBMECTHOM NEHCTBHM PACTATHBAIOINUX H CABHIAIOIIHUX YCHIHH JIOJDKHBI

COOJFOIATHCA YCIOBHA TIPOYHOCTH 110 opmynam (6.53) — (6.55):

By <1,0; (6.53)
Br<1,0; (6.54)
Bx)"*+ (Br)" < 1,0; (6.55)

rae By — ko3¢ durmenT, onpenengeMBIi Kak HAaHOOJbINAS BEJIMYHHA W3 OTHOIUCHUIA
PACUCTHBIX YCI/IJIIr]fI K BCIIMYHUHC NpEeAcIbHOTO ycunusa pINIb: | Kaxaoro
TIPEeIyCMOTPEHHOTO B paszzene 6.1.1-6.1.5 MmexaHusMa paspymieHus TpPH JCHCTBHH

PacTATHBAIOIAX CHIT:

N, N, N,
By =max—%; —# a1 . Non R (6.56)
N, ult,s Ajul!,p Nult,c‘ N, ult sp

rae N,, — pacdeTHbIE 3HAYEHHA PACTATHBAIOMIETO YCHIMA B aHKEPE WIH aHKCPHOM
rpymme  (Na, ), YCTAHABIMBAaCMbIE IIPH pacuycTax B 3aBUCHMOCTH OT MeEXaHH3Ma
paspyLIEHHS;

Ny — IDEAENBHOE YCUIIME HA DPACTSHKEHHE JUIL aHKEpPa WIH AHKEPHOW TPYIITBI
B 3aBHCUMOCTH OT MEXaHU3Ma Pas3pyIlcHHs, yCTaHABIMBAEMOE MPH pacyeTax mo m.6.1.1—

6.1.5;
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By — ko3 durmenT, onpenensdeMblii Kak HAHOOIBINAA BEIUYHMHA W3 OTHOIIEHHH
pacdeTHBIX  YCHIMH K  BEJIMYMHE  NPEAENBHOIO  yCHIMA U1 KaXAOro

MPEIYCMOTPEHHOTO B pasaene 6.2.1-6.2.3 MexaHu3Ma pa3pyIICHUA IIPH CABUTE:

4
By = max L ;—V“” ;—l“” (6.57)
Vult,s V;lt,cp Vult,c

rae V,, — pacuyeTHBIE 3HAUECHHUS CABUTAIOIIETO YCUIIH B aHKEPE HIIH AHKEPHOM IpyTine
V. — TIpENeNbHOE CABUrAamOLee yCUIME U1 aHKEpa MWIM AaHKEPHOM IPYIIIBI
B 3aBUCHMOCTH OT MEXaHHW3Ma Pa3pyIMIEeHUsA, BEMHUCTIEMOE T10 11.6.2.1-6.2.3.
6.3.2 JlormyckaeTcsi OLIEHHBATH HECYINYI) CIIOCOOHOCTh OJMHOYHBIX AHKEPOB
W QHKEPHBIX TPYIII MPH COBMECTHOM JEHCTBHH PACTATHBAIOIIMX U CABHTAIOIIUX YCHIHH
MPH BBITIOJIHEHUHN YCIOBHH (6.53), (6.54) u (6.58):

By +Br=1,2. (6.58)
pumep 15. /111 aHKEPHOTO KPEIUICHUA ¢ XAMHYECKUMH aHKEPaMH NPOBEICHBI Paci€ThI
MO Pa3IMIHBIM MexaHu3MaM paspymenus (Tabmuua 6.13 — 6.14). TpeGyercs mpoBepUTH
HECYIIY}0 CHOCOOHOCTh AHKEPHOTO KPEIUIEHHi TPH COBMECTHOM JAEHCTBHH
PACTATHBAIOIIMX U CABUTAIONINX YCHITAH.

Tabnuma 6.13 — PesympTaTsl pacyeTa aHKEPHOTO KPEIUICHHA TPH ACHCTBHH
PACTATUBAIOIINX YCHIUH

No MexanusMm paspymeHua npu | Pacuernoe ycumie Pacuernas cuma =N./N
ILIL PACTDKCHIH N COTpOTHBICHET N, an’ “ult
1 paspyLIeHHE 110 CTaIH Nowmax=4,2 kxH Nues =28 xH 0,15
2 paspylIeHue OT
BHIKQJIBIBAHUA OCTOHA Nopio=8.4 xH Nue =23 xH 0,36
OCHOBAHUS
3 KOMOHHHPOBAHHOE
pa3pylLIeHHe IO KOHTAKTY
aHKepa ¢ OCHOBAHUEM U Nopio=8,4 kH Nup =169 xH 0,50
BBIKQJIBIBAHUIO OCTOHA
OCHOBAHUS
) gjlz};ﬁ:::;ufomomﬁm Nanor 8,4 xcH Nuesp = 32,4 xH 0,23

Tabnuua 6.14 — PesynpTaThl pacyeTa aHKEPHOTO KPEIUIEHHS IIPH CABHUIE

Ne MexanusM paspyLueHus Ipu Pacuernoe Pacyernas cuma B=Vu/V,
ILIL CIBHIC yeumme V,, COMPOTHBICHUSA V, ;s sd/ Vrd
1 paspyLICHHUE MO CTATH Venma—1 kH Vs =173 xH 0,58
2 pa3pymecHue OT
BBIKAJIBIBAHHA OCTOHA Veantor— 4 xH Vunep=40 xH 0,10
OCHOBAHUS 32 AaHKEPOM
3 pa3pymeHue oT
OTKAJIBIBAHHS Kpas Vo= 4xH Vune=6,5 xH 0,61
OCHOBAHUS

94




O1xyna kodddumments: fy= 0,5; B;-= 0,61 (MakcHMaITbHbIE 3HAYCHUA ).

Venosnsa npouroctu (6.53)—(6.55) ams aHKepoB TPH COBMECTHOM BO3IEHCTBHH

PaCTKEHHA U CABUIA BBITIOJTHCHBI:
Bv=05<10,
Br=0,61<10,
By’ + By 7=0,82 < 1,0.
Hecymas cmocoOHOCTh QHKEPHOTO  KPEINICHWA TP

PACTATHBAIOIIIX U CABUTAIOIIMX YCHIHH 00eCIIeUeHa.
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7 PACYET IIO IIPEJIEJTLHBIM COCTOSTHASIM BTOPOII I'PYIIIIBI (IIO
JE®OPMAIINSIM)

7.1 Pacyer aHkepoB 1o aAedOpPMAmMAM  CIEAYET BBIIOAHATH € YYETOM
IKCIITYaTAIMOHHBIX TPeOOBaHUMH, NIPETBIBIIEMBIX K IPUKPEIIIAEMBIM KOHCTPYKTHBHBIM
3/IEMEHTaM U AaHKEPHOMY KpeIUleHWio. JIMHEHHbIE M YITIOBEIE MEPEMEMEHUS aHKEPHOTO
KPEIUICHHS B 00IIeM cityyae 00yCIIOBICHBL, Ae()OpMALIMSIMH AHKEPOB, OTIOPHBIX ILIACTHH,
a TakKe MOJATIIMBOCTBIO U 3a30PaMU B COEIHHEHUAX.

7.2 Pacuer mo pedopMalmAM CIeZyeT NPOM3BOAUTH Ha JAEHCTBHE HArpy3ok
C pacuyeTHBIM 3HAYE€HHEM, COOTBETCTBYIOIIUM BTOPOH I'PYIHIE IIPEAETIBHBIX COCTOSHHMH.

7.3 Pacuer aHkepoB 10 gehopMaIIM IPOU3BOIAT U3 YCIOBHUA

<8, (7.1)
T7e J — TIEpEMEEHHE aHKepa B YPOBHE COEAMHEHUA C OTMOPHOM TUIACTHHOM KPETISKHOH
JETaIH OT ACHCTBHSA BHEITHEH HATPY3KH;

Oy — 3HAUCHME MPEACIBHO JOIYyCKAEMOTO TEpeMEIICHHA, 00YCIOBIEHHOTO TOJIBKO
JehOpMAIIIME aHKepa, YCTAHABIHMBAEMOIO C YYETOM PACYETHBIX, KOHCTPYKTHBHBIX,
TEXHOJIOTHYECKHX W ICTETHUKO-TICHXOJOTHYSCKHX TPeOOBaHMH, TNPEABABIAEMBIX K
AHKEPHOMY KPEILICHHIO.

7.4 Pacuer mo medopMaumsiM MPOBOIT HA JACHCTBHE MOCTOSHHBIX, BPEMCHHBIX
JUTUTENBHBIX W KPATKOBPEMEHHBIX HArpy30K (KpaTKOBPEMEHHOE HArpyXK€HHE) U Ha
JeHCTBHE TOCTOSHHBIX M BPEMEHHBIX JUTUTEIIBHBIX HATPY30K (JUIMTEIIbHOE HATPY)KEHHE).

7.5 lomyckaeTcs He IPOBOAUTH PACUET AHKEPOB MO AepopMammsiM H3 YCIOBHA
(7.1), ecmu mepopMaTHBHOCTE AHKEPHOTO KPEIUIEHHS YYTCHA B PacueTe IMPHUKPEIUIIeMOi
KOHCTPYKIIUH.

7.6 [lepememenre OTMHOYHOTO AHKEPA B HAIPABIEHHM PACTATHBAIOMIETO YCHIIHA
CIIeyeT BEMUCIATSE 0 (opmye:

rian = Onant T Onnt — Onin3 (7.2)

I1€ Oyg; — TEPEMEIICHHSA aHKEpa OT IPOJO/DKHTENBHOIO ACHCTBHUA IMOCTOSHHBIX H
BPEMEHHBIX ATUTEIBHBIX HATPY30K;

ONan,2 — TIEPEMEINEHUA aHKEPA OT HEMPOAOJLKUTEIBFHOTO JEHCTBHA IOCTOSHHBIX H

BPEMEHHBIX (IIHMTETBHBIX U KPATKOBPEMEHHEIX ) HATPY30K;
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ONan 3 — TIEPEMENIEHUS aHKEPA OT HEMPOMOJIKHUTEIBHOTO AEHCTBHS IMOCTOAHHBIX H
BPEMEHHBIX JITHTECIHHBIX HATPY30K.

Ilpn 3TOM mnepemerneHHs aHKEpa OT HEMPOMODKHTENBHOTO AEHCTBHS HATPY3KH
BBIYHCILIOT IO (hopMyJIe:

N,
S N = an , (7.3)
CN,O

rae N, — pac4eTHOE YCHIIHE B aHKEPE;

Cyo — K0P HHIHEHT JKECTKOCTH aHKEPa MPH PACTKEHHH (KPATKOBPEMEHHBII).

INepeMenueHns aHKepa OT MPOAODKHUTEIIBHOTO JICHCTBHS HATPY3KH BBIMUCIIOT IO
¢dopmyne (7.3) ¢ ucnonp3oBaHHEM BMeCTO Benu4uMHBL Cyo KO3(hUIMEHTA KECTKOCTH
aHKepa npH pacTsukeHuH Cy o (mmTensHoro). Koaddrmments: Cy o, Cy,., OTIPeaensroTes
coryiacHo 1. 7.9.

7.7 IlepeMelieHHe OJHHOYHOIO AHKEPA B HANPABICHHH CABHTAIOMIETO YCHIHS
CIIelyeT BBIYHCIATD 10 popmyie:

Ban = Span1 + Opant —Oyan3, (7.4)

TA€ Opyp ; — TIEPEMELICHHUST AHKEPA OT MPOJIOIIKHTENBHOTO JCHCTBHS OCTOSHHBIX H
BPEMEHHBIX JMTEIBHEIX HATPY30K;

OVan,2 — TIEPEMEIIECHHUI aHKEPa OT HEMPOAOIDKUTENBHOTO ASHCTBHSA MOCTOSHHBIX H
BPEMEHHBIX (IJIMTEIBHBIX U KPATKOBPEMEHHBIX) HATPY30K;

Ovan,2 — TIEPEMELIEHHS AHKEPA OT HENMPOIOJDKUTEIIBHOTO ACHCTBHS TOCTOSHHBIX H
BPEMEHHEBIX JTHTEIbHBIX HATPY30K.

[lpy 3TOM IEepeMemeHUs aHKepa OT HEIPOJOIKHTENBPHOTO NEMCTBHSA HATPY3KH

BBIYHCIIIIOT IO hopMyIIe:

8yan = =, (7.5)

rae Va, — pac4eTHOE yCHITNE B aHKEPE,
Cyp — k03¢ GUIMEHT KeCTKOCTH aHKEPa IPH CABUIE (KPATKOBPEMEHHBIH).
IMepememnieHus aHKepa OT HPOJOIDKHTETBHOrO ACHCTBHS HATPY3KHM BBMHCIAIOT MO
dopmyne (7.5) ¢ ucmonp3oBaHWEM BMeCTO BenMuuHBI Cyo KOI(HIHMEHTa KECTKOCTH
ankepa npu casure Cyp, (amurensHoro). Kosdduumenrst Cyg, Cp, Onpeaemsores

coriacHo 1. 7.10
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7.8 B ciry4ae KOMOWHMPOBAHHOTO IEHCTBHs PACTATHBAIOMIMX W CABHTAIOMINX CHIL,
PE3yABTHPYIOIIEE MEPEMEMIEHHE CIEAYeT BBIYHCIATH, YYHTHIBAA KOMITOHEHTHI

TIepeMenIeHns. B 000MX HAIpaBICHUSIX 110 Gopmyite:

_
8= 8%y +5 (1.6)

Van »
7.9. KosddumenTs! xectkoct aHkepa mpH pacTsukeHHd Cyp, Cy o IPUHAMAIOT
B 00IIeM ciydae rmo gpopmysie:

NCOnf (7-7)

Croe) = 5
N.0(0)

171€ N ons — KOHTPOIBHOE 3HAYEHHE CHIIBL HA AHKED;

Oyo— HEPEeMEIICHHS AaHKepa BHONb OCH, OT JEHCTBHA KPaTKOBPEMEHHBIX
PACTATHBAIO IHUX CHIT;

SN,m — NEePCMEUICHUA aHKEPa BOOJIb OCH, OT Z[Cf/’[CTBI/[ﬂ JJTHTCIIBHBIX PACTATHBAIOMINX
CHIL

Jlna KkneeBBIX AHKEPOB C IMEPEMEHHOM TIIIyOMHOM 3aJeNKH KECTKOCTh AHKEPOB
CIIeIyeT BEIYHCIATE 1O (hopMyIe:

n-d,,.,.- hq»

J0(o

(7.8)

TIE Cyo — KO3(QOUUHEHT TOJATIHBOCTH AaHKepa MpH JEHCTBHHM KPAaTKOBPEMEHHBIX
PACTATHBAIOLINX CHIL,

CNo —KOOQ(OUIHMEHT TONATIMBOCTH AHKEpa TPH JEHCTBHH  IIIHMTEINHHBIX
PACTATUBAIOIUX CHIT;

d)om — BHETITHHUI JIHAMETP aHKEPA WITH HOMUHATIHBIN THAMETP apMaTyphbI,

hep— > dexTuBHAS TITYOMHA AHKEPOBKH.

Bce ykasaHHbIC BBINE BETUYHHBI IPHHAMAIOTCS B 3aBUCHMOCTH OT THIIA M MapKH
aHKEpa, a TAKKE COCTOSHMSA OCHOBAHUS, /IS KOTOPOTO MPEeTHA3HAYEH aHKED.

7.10 Koot urmeHT xKeCcTKOCTH aHKepa NPH CABUTE BBIYUCIAOT IO hopMyIIe:

L/

cont S (7.9)
5V,0(oo)

CV,O(oo) =

TA€E Von — KOHTPOIBHOE 3HAYECHUE CUJIBI HA aHKED;
Oy — mepeMeneHus aHKepa IOMEPEK OCH, OT MEHCTBHA KpPAaTKOBPEMEHHBIX

CIOBHTAIOIIHX CHIT,
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Oy o — TIEPEMEIIEHUSA aHKEPA MOMEPEK OCH, OT ACHCTBHA IIHMTENBHO ASHCTBYIOIIHX
CIBUTAIOIIMX CHIL

VKasaHHBIE BBIIIE BETHYMHEI IIPHHHUMAIOTCS B 3aBHCHMOCTH OT THIA M MapKd
aHKepa.
Paccuumvigaemvie  kodQduyuenmol  JcecmKOCmU  auxepa  ONpedensiom  ux
OepopmamugHocms  (nooamiaueocmy) Ol PAIUYHLIX — PACHEMHBIX — CUMYAYUTL.
Kospuyuenmer  ocecmrxocmu  (kH/mm)  ycmanasausaromes — no  OdHHbIM,
XApakmepusylowumM Qakmuveckyio ouazpamMmy pabomvl ankepa Npu pacmaiCeHuu u
cosuze @ obracmu ycunuti, COOmMEemcmeylouux HOpMAMUSHIM HAZPYIKaM. YKazanusie
napamempul YyCmanasIueaioncst UCHbIMAHUSIMU.

7.11 OtaensHO CleAyeT YYMTHIBATH MOJATAMBOCTH MOHTKHBIX COEIHHEHHIA
M 3a30POB B OTBEPCTUAX B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO PEIIEHHS KpPEIEKHOM
JETaIH.
Ipumep 16. [nd aHKEPHOTO KpPEIUIEHHA C OJHHOYHBIM AHKEPOM TEXHHYECKHMH
TpeOOBAHMAMH K TIPHKPEINIAEMOMY OOOPYJOBAHHIO YCTAHOBIEHBI I[APAMETPHI
JONYCTHMBIX TIEPEMEIMEHHH Oy, = IMM. Ycewmud mnpuiokeHBI K aHkepy 0Oe3
JOIIOHUTENBHBIX AKCLEHTpUCUTETOB. CyMMapHOE yCHIIME OT HOPMATHBHBIX HArPY30K,
JEHCTBYIONINX Ha aHKepHOe KpemieHue N,,~10kH, ycunue npu coyeTaHuu JTHTETHHBIX
M JUIMTEIBHOM 4YacTH KpPAaTKOBPEMEHHBIX Harpy3ok — N,=8xH. IlpousBomutenem
AaHKEPHOTO  KpemlexXa MpPEACTAaBICHBI  XapaKTEPHCTHKH aHKEepa i1 pacueTa
JneopMaTHBHOCTH TpH pacTskeHuH (Tabmuia 7.1) TpeOyeTcs mpoBepUTh COOMIOAEHHE
TEXHUYECKUX TpeOOBaHMH Mo neh)OpPMATHBHOCTH KPEIUICHHS 33 CYET MOJATIHBOCTH
aHKepa.

Tabmuna 7.1 — XapakTepHUCTHKHM aHKepa M pacyera AeGOpPMATHBHOCTH mpH
pacTsKeHHH (TIPUMED)

MexannueckHii aHKEP ¢ KOHTPOIEM Homunanvuwiii ouamemp

MOMEHTA 3aTSDKKH M8 | Mio | Mi2 | Mis | M20 | M24

1. CmeleHHe aHKEPOB OT PACTATHBAKILKX Yeuiiuii B GeToHe Ge3 Tpewnn B Gerone B25-B60

1.1. KoHTposbHOE 3Ha4YCHHE CHIIBI HA AHKEP B

93 11,7 143 20,0 27,9 36,7
6eTone 6e3 TpewuH N,y (KH)
1.2. TTepemernermst Sy, (Mm) 0,1 0,1 0,2 0,3 0,4 0,5
1.3. TlepememmeHusI Sy, (MM) 0.2 0,2 02 0.4 0.4 0,6

2. CMellieHHEe AaHKEPOB 0T PACTACHBAKIIMX Yeuiuii B 6eToHe ¢ TpemuHamu B 6etone B25-B60

2.1 KoHTpOMbHOE 3HAUECHHE CHITBI HA AHKEP B

3.6 6.4 10,2 143 20,0 26,2
GeTone ¢ TpemuHaMH Noy (KH)
2.2. lepememenns S, (Mm) 0,5 0,5 0,6 0,6 0,7 0,8
2.3. IlepememmneHus Sn., (MM) 1.1 1,1 1,1 1,1 L1 1,1
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Vcumme B OAHHOYHOM aHKepe N,=N (IPH OTCYTCTBHH NOIOJMHHTEIBHBIX
3KCHEHTPHCHTETOB M OTIIOPHBIX PEAKIHH 3a cYeT THOKOCTH OMOpHOH mmactwHs). [Ipu
MPOJODKUTENIFHOM NEUCTBUM IIOCTOSHHBIX M BPEMEHHBIX MIMTEIBHBIX HATPY30K
Namo=8kH. Tlpu pmeficTBHE TOCTOSHHBIX ©  BPEMEHHBIX  (IJIMTEIBHBIX H
KPaTKOBPEMEHHBIX) HATPY30K N, = 10 kH.

B cootBercTBuH ¢ 4.10 OCHOBaHHE B OOMIEM Clly4yae MPUHUMAETCS ¢ TPEIIHHAMH.

KosddummenTs! sxecTrocTH aHKepa ompeaessirores o dopmyne (7.7):

o= Neow 143 _ 530 b/ i
T dyo 06
C. —&"’:14’3:13-KH/M]\/1,

N Sy LI
[TepemerieHus aHKepa OT NPOIOJIKHTEIBHOTO ACHCTBHS MOCTOSHHBIX ¥ BPEMEHHBIX
JUTUTENBHBIX HATPY30K 1o (opmyiie (7.3):
N,

an. 8
S pun1 = C 0 -2 - 0,61vm
‘N

IMepememenus aHKepa OT HEMPOJOILKHTENBHOTO MNEHCTBHA MOCTOAHHBIX H
BPEMEHHBIX (ITMTENBHBIX U KPATKOBPEMEHHBIX) HATPY30K:

NEVI K 10
Sz = == —— =0,42mm
’ Cyo 238

HepeMemeHmI AHKEpa OT HEOPOAOIKUTEIIBHOTIO ﬂﬁﬁCTBIf[ﬂ MOCTOAHHBIX H
BPEMEHHBIX NIIUTEIBbHBIX HATPY30K:!

8

N,
Spans = om0 0 = 034mm
2" Cyo 238

Ilonnoe pacyeTHOE NepeMellieHre aHKepa mo dopmye (7.2):
O nan =Onun1 +Ongn1 — Opg3 =0,61+0,42-0,34=0,69mm

MaxkcuManbHbIE pacueTHbIE TIEPEMENICHU aHKepa cocTaBAT 0,69MM, YTO HE MPEBBIIIAET

JOIMYCTUMOTO 3HAYECHHUS Oy, = 1MM.
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HPUJIO’KEHMUE A (pexomMeHayeMoe)
IEPEYEHH OCHOBHBIX TOKA3ATEJENA U HAPAMETPOB,
XAPAKTEPM3YIOIINX HATE KHOCTDB U BE3OITACHOCTH AHKEPOB,
JIISI PACYETA AHKEPHBIX KPEILIEHAM

Tabauua A.1— KoHCTpYKTHBHBIC TPEOOBAHHS K PAa3MEIICHHUIO AHKEPOB

THIT AHKEPA MAPKA AHKEPA

OddexTuBHAS IITyOHHA AHKEPOBKH (MM) N

MuHnMaIbHASA TOJIIMKUHA OCHOBAHUS (MM) Ppin

1 OcHoOBaHUKE C TPENIUHAMHI

1.1 MuHIMATTBHOE KPacBOE PACCTOSHHE (MM) Comin

1.2 MuHIMAIBHOE MEKOCEBOE PACCTOSHHE (MM) Spin

2 OcHoBanue 6e3 TpenuH

2.1 MuHIMaIBPHOE KPACBOC PACCTOSMHHAC (MM) Conin

2.2 MuHIMATBHOE MEKOCEBOE PACCTOSHHC (MM) Spin

Tabnuna A.2 — INapameTps! AT pacdeTa NPOYHOCTH NMPH PACTSLKCHHH 1L AHKEPOB

THIT AHKEPA

MAPKA AHKEPA

1 Paspymenune no cram

1.1 HopMaTHBHOE 3HAYCHHE CHIIbI CONPOTHBIICHHUS

aHkepa mo cramu (kH): Nos
1.2 KosdpummeHT Hane KHOCTH s
2 PaspymieHne no KOHTAKTY ¢ 0CHOBAHHAEM
2.1 HopMaTuBHOE 3HAYCHHE CHITBI COTIPOTHBICHHS N
AHKepa 110 KOHTAKTY C ocHoBaHueM (KH) e
B Oetone B25 6e3 Tpemun
B OcToHe B25 ¢ TpemmHaMu
2.2 Koa(puuueHt ycnosuit paboTs Y
2.3 Koa(pumumenr, yuutbiBaromui (PakTHUCCKYHO
MPOYHOCTH OETOHA OCHOBAHHMS Ve
beron B25
beron B60
3 Pa3pymieHue 0T BBIKAJIbIBAHUS 0€TOHA 0CHOBAHUS
3.1 D¢ dexrupHast rayOHHA AHKEPOBKH (MM) Per
3.2 Koa(puuueHT ycrnoBuii paboTs e
4 Pazpymenne oT paCKaJILIBAHUS OCHOBAHIISI
4.1 Kpurnueckoe KpacBoe pacCTOSHUS IMpH c
packabIBAaHHA ensp
4.2 KpuTHYeCKOE MEIKOCEBOE PACCTOSHUE MPH s
packaTbIBAHAI T
4.3 Koa(pumueHt ycnosuii paboTsl Vsp
5 Kom0OuHupoBasnHoe pa3pymeHue 1o KOHTAKTY H
BBIKAJIHIBAHUIO 0€TOHA OCHOBAHUS
5.1 HoMuHATBHBIN AHAMETP aHKEpa (MM) dpom
5.2 HopMaTuBHOE 3HAYCHUE CUCIUICHIA KJICEBOTO
ankepa ¢ 6eroHoM B25 TRk
5.3 Koa¢puuumenr, yuurbBaromuii (PaKTHUCCKYHO
MPOYHOCTH OCTOHA OCHOBAHHS Ve
beron B25
Beron B60
5.4 Koa}pumueHT yenoswit paGoThi Yp

Tabmuna A.3 —IlapameTpsl 411 pacyeTa NPOYHOCTH NPH CABUIC ISl AHKEPOB

THIT AHKEPA

MAPKA AHKEPA
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1. Paspymienne no cramm

1.1 HopMaTHBHOE 3HAYCHHE CHIIBI

CONPOTHBJICHUA AHKEPa MO CTama 6e3 Vs

yuera JONoJHHTEbHOTO MoMeHTa (KH):

1.2 HopMaTHBHOE 3HAYECHHE MPEACTLHOTO M
ns

MOMEHTA 71 aHKepa no craym (kH-m)

1.3. KoadummeHT ycnosuit rpynmoBoit
PaboThI aHKEPOB

1.4. KoahhunueHT HaAEKHOCTH Wrs

2. Paspymenune 0T BbIKAILIBAHHS
0€TOHA OCHOBAHMNS 32 AHKEPOM

2.1 KoaduuueHt yueta riayOHHbI

AHKSPOBKH k
2.2 Koa(uuuent ycnosuii paboTst Wep
3. Paspymenue 0T OTRAJIBIBAHUS KPas

OCHOBaAHUSA

3.1 TIpuBeaeHHad Iy OHHA AHKEPOBKU ITPH ;
caBure (MM) 7
3.2 HomuHaIbHbIH AHAMETP aHKepa (MM) drom
3.2 KoathpuuueHT ycaoBuii paboTs We

Tabnunma A.4 —IlapameTps! A pacyeTa qeOPMaTHBHOCTH MPH PACTSOKCHUM A1 AHKEPOB

THIT AHKEPA

MAPKA AHKEPA

1. CMemenne aHKEPOB 0T PACTATHBAKIINX YCH/Imii B Gerone 6e3 Tpemun

1.1. KoHTpOoaBpHOE 3HAYCHHE CHIIBI HA aHKEP B OeToHEe B25-B60 6e3
TPRIHH, Noon (KH)

1.2. TlepeMemmeHuU Opp(MM)

1.3. TlepeMEIEHUS O, (MM)

2. CMemenne anKepoB OT PACTATHBAIOLINX YCIWINii B 0€TOHE ¢ TPeIuHAMHA

2.1 KoHTpO/IbHOE 3HAUCHHE CHIIbI HA AHKEP B
6erone B25-B60 ¢ tpemmuHaMu, Noopy (KH)

2.2. TlepeMemmeHusA Oyo(MM)

2.3. TTepeMEIUEHHS Oy ,(MM)

Tabnuna A.5 —ITapameTpsr 2 pacyeTa Ae()OPMATHBHOCTH IPH COBUTE JUTA AHKEPOB

.

THII AHKEPA

MAPKA AHKEPA

1. Cmemenne AaHKEPOB OT CABMIalONUX YCHIMil B GeToHe ¢ TpemunaMu u 63 Tpemun

1.1. KoHTpo/IbHOE 3HAYCHHE CHIIBI HA aHKEP B Oetone B25-B60 6e3
TpenwH, Voo (KH)

1.2. TlepeMeIEHHUS Jy(MM)

1.3. TlepeMeImeHHA Oy.,(MM)
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MPUIOXKEHWE B (CMIPABOYHOE)
MPVIMEP PEAJTM3AL AJTTOPUTMA OMPEAENEHNA PACUETHBLIX
YCUNIA B AHKEPHOM KPEM/IEHVWN HA OCHOBE JAE®OPMALVMOHHOMN
MOJE/

% Pacnpefenehne ycuaui pacTAKkeHUs B aHKepHowm kpennewuuw ha ochose LN CN 63.13330
Q% npumep pacyera CUNMETPUUHON NNacCTUHE C 4 aHKepanwn
% peannsayun 8 cpege Matlab wan awanoruunux 0K

(an=100; % KecTkocTb aHKkepa, KH/uu

h=100; d=12; %ny6uha 3ajenku u JUHawerp awkepa, MM

Rb= 17; % pacyeTHoe conpoTuBnenne 6etona, MNNa

el=0.0015; Ebred=Rb/el; % napanetps guarpamuns 6etoHa
A=300;8=300; %a3mept ONOPHOH NANACTHHN, NN

N = 10; % sHeuxas npogonshan cuna, kH (+pacTaxedue/-cxatue)
hx = 3;

ly = 10; % wusarubanyue moments Mx, My, kH*u

n=100; % KpaTHOCTb pa3buBku (YUCNEHHOTO MHTETPUPOBAHMNA)

Zsx = [-110 110; -110 110]; % KkoopguHaTs aHKkepos no 0cCu X, W
Zsy = [-110 110; -110 110]; Zsy=Zsy'; %00pfinHaty akKkepos no ock Y, M
ad=A/n; bd=B/n; Ab=ad*bd; % pasueps # nnouyafb CeTKU pas3busku 6eToHa, w2

Zx=(ad/2:ad:A-ad/2);Zy=(bd/2:bd:B-bd/2); Zx=Zx-Al2;Zy=Zy-B/2;
Zbx=meshgrid(Zx,Zy) ; Zby=meshgrid(Zy,Zx)'; ~naccust KOOPAMHAT F4eeKk CeTku 6eTOHA

Aan = 3.14*d*d/4; %nnouajb CEYeHUSs anHKepa HOMMUHANbHAAR, WN2
Ea = Can*h/Aan*1000; %npusefenhsit nogyns ynpyroctun akkepa, HNa
v=[Mx/1000 Nly/1000 N/1000]"; % sektop Harpysok WH (UH*w)

Zsx=7sx/1000; Zsy=Zsy/1000; Zbx=Zbx/1000; Zby=Zby/1000; % nepesog uu 8 W
Aan=Aan/1000/1000; Ab=Ab/1000/1000; % nepesof wn2 B N2

Gb=ones(size(Zbx)) ;Gs=ones(size(Zsx)); %«kosnbouuuents yuyera =1,0 gns nepsoro uara
% opunpoBaKue NaTPUUbH XKeCTKOCTM JNA NepBoro uara
Dll=sum(sum(Ab*Ebred*Zbx.A 2. *Gb))+sum(sum(Aan*Zsx.A2*Ea.*Gs));
D22=sum(sum(Ab*Ebred*zZby. A2. *Gb)) +sum(sum(Aan*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) ) +sum(sum(Aan*Zsy*Ea. *Gs) ) ;

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

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

tol=0.001; % pgonyctumas nOrpeutHocTs HTEPALMOHHOTO pPELEHUSR
Err=[1 1 1];

while all(Err>tol)
sol = D\v; % peuenue WAaTPUYHOTO YyPAaBHEHWS, ONPEAeNeHNWe KDPUBUIHE w fedopuaLui

eb=sol(3)+sol(1l).*Zbx+sol(2).*Zby; %Y%pacnpegenenue pfedopuayuii B 6eToHe
es=sol(3)+sol(1l).*Zsx+sol(2).*Zsy; %pacnpegenerne gedopmaunii B aHkepax

[L,n]=size(eb);[k,p] =size(es);

for i=lI'm % onpegencHne HanpAKeHAd 4 Ko3QDOMUMEHTOB yuyeTa B 6eToHe
for j=1Il:n
sb(i,j)=sigb(eb(i,j),el,Ebred,Rb); %¢6pauenue Kk guarpanme 6eToHa
Gb(i,j)=-sb(i,j)/ (eb(i,j)*Ebred);
end
end
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for i=1l:x % onpefencehme HanpAKEHRWH A KO3GOMWUMWEHTOB yyeTa AAA aHKepoOs
for j=1:p
ss(i,j)=sigs(es(i,j),Ea); % ofpayenne K pfaarpanne ankKepa
Gs (i,j)=ss(i,j)/ (es(i,j)*Ea);
end
end

NN BopuKpOBAKHUME WATPULYH XeCTKOCTU ANA4 O04epepHOTO Lara

Dll=sum (sum (Ab*Ebred*Zbx.n2.*Gb) )+sum(sum (Aan*Zsx. A2*Ea. *Gs) ) ;
D22=sum(sum (Ab*Ebred*Zby.n2.*Gb) )+sum(sum (Aan*Zsy.N*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) )+sum (sum (Aan*Zsy*Ea. *Gs) ) ;
D33=sum(sum (Ab*Ebred*Gb) )+sum(sum(Aan*Ea*Gs) );

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

U=D=*sol; ™ onpegenenne ycunanwih npw yToYKeHHON XecTKOCTH Ha JaHHOW Lare (pacyer 3B
baTpuHyYHON BUpeE

Delta=U -v;

Err=abs(Delta./v)'; % ouetka OTHOCHTENbHON NnorpevhocTH pacuvera
end;
Nan=ss*Aan*1000 % ycunus 8 aHkepax, KH

Nb=sum (sum (sbh*Ab) )*1000 % pashopedcTBynUuas CcHna B O6eTOHE, K A
xR sum (sum (sh*Ab. *Zbx) *1000) /Nb*1000 ™ KxoopguHaTys NpHAIOXKEeHNS pasdhofedhcTBYOLUEI
yR sum (sum (sb*Ab.*Zby)*1000)/Nb*1000

ANBN3yanu3alua pes3synbTatos

figure('position', [100 100 1000 400])

subplot(1,2,1); surfc(Zbx*1000,Zby*1000,-sb,'LineStyle', 'none');
xlabel({'koopgnrnara Xunw'"});ylabel({’xoopguhatra Y ,uu'});
zlabel({'vanpaxenna, WNal});title ({"'Hanpakenwus B8 OeTohe O0CHOBAKMNS });
subplot(1,2,2); bar(Nan¢(:));

xlabel({Awkep'});ylabel({'ycnnwe 8 ankepe, «H'});

title ({Ycwnws 8 akwkepax'} ) ;

% fwarpawwa pabory 6etowa (-cxatme / + pacTAkenne)

function [Y] = sigb (X ,¢e,Eb,RDb)
if X>=-e & X<0
Y=-Eb*X;
elseif X>=-0.0035 & X<O0
Y=Rb;
else
Y=0;
end
end

% Jwarpauwuwa padory awkepa (-cxatTwe /[ + pacTanenune)

function [Y] = sigs(X ,Ea)
if X>=0
Y=Ea*X;
else
Y =0;
end
end
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Pe3ynbTaThbl peanv3auun anroputma

PacuyeT aHKkepHOTO Kpennewus ¢ xecTKod onophod nnactuhod paswepaun 300x300wm, ¢ 4
athkepawn (c1=12w, h=100MM, (=2100+«HK/un) . OcHosahne - 6eton B30 (Rb=17MTIa)

Ycunua N= IOkH, Mx=3kHm, My=10kHwm (+pacTaxeHne)
Nan =0 20.98 1.97 25.58 yewnwa 8 awkepax, KkH

HanpsbxeHns B 6eTOHe OCHOBaHUs Yeunus B aHkepax
30 » = -

AHKep
Yecunua N= -5kH, Mx=0kHm, My=10kHm (-cxaTtue)
Nan =0 19.23 0 19.23 yeuwnwa B ankepax, KK
HanpshkeHnsi B 6eTOHe OCHOBaHUA
1 2 3 4
AHKep
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